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FOREWORD

This manual contains an introductory description on
SUZUKI Outboard motor DF90/115/140 and proce-
dures for the inspection, service and overhaul of its
main components.

General knowledge information is not included.

Please read the GENERAL INFORMATION sec-
tion to familiarize yourself with basic information
concerning this motor. Read and refer to the other
sections in this manual for information regard-
ing proper inspection and service procedures.

This manual will help you better understand this out-

GROUP INDEX

GENERAL INFORMATION 1

PERIODIC MAINTENANCE

HI

ENGINE CONTROL SYSTEM

ENGINE ELECTRICAL

FUEL SYSTEM

board motor so that you may provide your custom- POWER UNIT
ers with optimum and quick service.
MID UNIT
e This manual has been prepared using the lat- POWER TRIM AND TILT
est information available at the time of publi-
cation. LOWER UNIT
If a modification has been made since then,
differences may exist between the content of WIRE / HOSE ROUTING

this manual and the actual outboard motor.

e lllustrations in this manual are used to show
the basic principles of operation and work
procedures and may not represent the ac-
tual outboard motor in exact detail.

e This manual is intended for use by technicians
who already possess the basic knowledge and
skills to service SUZUKI outboard motors.
Persons without such knowledge and skills
should not attempt to service an outboard
engine by relying on this manual only.
Instead, please contact your nearby autho-
rized SUZUKI outboard motor dealer.

A WARNING

Apprentice mechanics or do-it-yourself me-
chanics that don’t have the proper tools and
equipment may not be able to properly per-
form the services described in this manual.
Improper repair may result in injury to the
mechanic and may render the engine unsafe
for the boat operator and passengers.

NOTE:
This manual is compiled based on 2001 (K1) model.
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HOW TO USE THIS MANUAL

TO LOCATE WHAT YOU ARE
LOOKING FOR :

1. The text of this manual is divided into sections.

2. The section titles are listed on the previous page
in a GROUP INDEX. Select the section needed
for reference.

3. Holding the manual as shown at the right will al-
low you to find the first page of the section easily.

4. The first page of each section lists a table of con-
tents to easily locate the item and page you need.

COMPONENT PARTS AND IMPORTANT ITEM ILLUSTRATIONS

Under the name of each system or unit, an exploded view is provided with work instructions and other
service information such as the tightening torque, lubrication and locking agent points.

Example :

©) CAUTION
m 245 N-m = | Flywheel bolt is a left hand thread.
(24.5 kg-m, 177.0 Ib.-ft.)

@ Flywheel bolt
(2 Washer

3 Key

@ Flywheel

® CKP sensor
® Bolt

@ CMP sensor
Bolt

Crankshaft

NOTE:
Clean flywheel and crankshaft mating
surfaces with cleaning solvent.




SYMBOL

Listed in the table below are the symbols indicating instructions and other important information neces-
sary for proper servicing. Please note the definition for each symbol. You will find these symbols used

throughout this manual. Refer back to this table if you are not sure of any symbol(s) meanings.

SYMBOL DEFINITION SYMBOL DEFINITION
Torque control required.
[!] Data beside it indicates specified 1342 Apply THREAD LOCK “1342”.
torque.
Apply oil. Use engine oil unless — Apply THREAD LOCK SUPER
— otherwise specified. J “1333B”.
Apply SUZUKI OUTBOARD i
Gear OIL PRy |\ Measure in DC voltage range.
MOTOR GEAR OIL. )
i
Apply SUZUKI SUPER GREASE “A”. |k Measure in resistance range.
i
Apply SUZUKI WATER Ik Measure in continuity test range.
RESISTANT GREASE. S o
0
Apply SUZUKI BOND “1104”. Aor]j | Usepeak voltmeter
S S “Stevens CD-77".
Apply SUZUKI BOND “1207B". TooLl | Use special tool.
SiSEAL] | Apply SUZUKI SILICONE SEAL. @4 Apply SUZUKI MOLY PASTE.
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WARNING / CAUTION / NOTE

Please read this manual and follow its instructions carefully. To emphasize special information, the symbol
and the words WARNING, CAUTION and NOTE have special meanings. Pay special attention to the mes-
sages highlighted by these signal words.

Indicates a potential hazard that could result in death or injury.

Indicates a potential hazard that could result in motor damage.

NOTE:
Indicates special information to make maintenance easier or instructions clearer.

Please note, however, that the warnings and cautions contained in this manual cannot possibly cover all
potential hazards relating to the servicing, or lack of servicing, of the outboard motor. In addition to the
WARNING and CAUTION stated, you must also use good judgement and observe basic mechanical safety
principles.

GENERAL PRECAUTIONS

* Proper service and repair procedures are important for the safety of the service mechanic and
the safety and reliability of the outboard motor.

¢ To avoid eye injury, always wear protective goggles when filing metals, working on a grinder, or
doing other work, which could cause flying material particles.

* When 2 or more persons work together, pay attention to the safety of each other.

e When it is necessary to run the outboard motor indoors, make sure that exhaust gas is vented
outdoors.

¢ When testing an outboard motor in the water and on a boat, ensure that the necessary safety
equipment is on board. Such equipment includes : flotation aids for each person, fire extin-
guisher, distress signals, anchor, paddles, bilge pump, first-aid kit, emergency starter rope, etc.

* When working with toxic or flammable materials, make sure that the area you work in is well-
ventilated and that you follow all of the material manufacturer’s instructions.

* Never use gasoline as a cleaning solvent.

¢ To avoid getting burned, do not touch the engine, engine oil or exhaust system during or shortly
after engine operation.

e QOil can be hazardous. Children and pets may be harmed from contact with oil. Keep new and
used oil away from children and pets. To minimize your exposure to oil, wear a long sleeve shirt
and moisture-proof gloves (such as dishwashing gloves) when changing oil. If oil contacts
your skin, wash thoroughly with soap and water. Launder any clothing or rags if wet with oil.
Recycle or properly dispose of used oil.

* After servicing fuel, oil / engine cooling system and exhaust system, check all lines and fittings
related to the system for leaks.

e Carefully adhere to the battery handling instructions laid out by the battery supplier.
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e If parts replacement is necessary, replace the parts with Suzuki Genuine Parts or their equiva-
lent.

e When removing parts that are to be reused, keep them arranged in an orderly manner so that
they may be reinstalled in the proper order and orientation.

¢ Be sure to use special tools when instructed.

¢ Make sure that all parts used in assembly are clean and also lubricated when specified.

e When use of a certain type of lubricant, bond, or sealant is specified, be sure to use the speci-
fied type.

* When removing the battery, disconnect the negative cable first and then the positive cable.
When reconnecting the battery, connect the positive cable first and then the negative cable.

e When performing service to electrical parts, if the service procedures do not require using
battery power, disconnect the negative cable at the battery.

¢ Tighten cylinder head and case bolts and nuts, beginning with larger diameter and ending with
smaller diameter. Always tighten from inside to outside diagonally to the specified tightening
torque.

e Whenever you remove oil seals, gaskets, packing, O-rings, locking washers, locking nuts, cotter
pins, circlips, and certain other parts as specified, always replace them with new. Also, before
installing these new parts, be sure to remove any left over material from the mating surfaces.

¢ Never reuse a circlip. When installing a new circlip, take care not to expand the end gap larger
than required to slip the circlip over the shaft. After installing a circlip, always ensure that it is
completely seated in its groove and securely fitted.

¢ Use a torque wrench to tighten fasteners to the torque values when specified.

Remove grease or oil from screw / bolt threads unless a lubricant is specified.

e After assembly, check parts for tightness and operation.

¢ To protect the environment, do not unlawfully dispose of used motor oil, other fluids, and batter-
ies.
¢ To protect the Earth’s natural resources, properly dispose of used motor parts.
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IDENTIFICATION NUMBER LOCATION

MODEL, PRE-FIX, SERIAL NUMBER
The MODEL, PRE-FIX and SERIAL NUMBER of motor are
stamped on a plate attached to the clamp bracket.

Example

MODEL

INIV48/ . Q@] DF 115
311501 F-XXXXXXK

SUZUKI MOTOR CO.,LTD.
MADE IN JAPAN FABRIQUE AU JAPON

/ PRE-FIX

ENGINE SERIAL NUMBER
A second engine serial number plate is pressed into a boss on
the cylinder block.

/SERIAL NUMBER

FUEL AND OIL
GASOLINE RECOMMENDATION

Suzuki highly recommends that you use alcohol-free unleaded
gasoline with a minimum pump octane rating of 87 (R+M / 2
method) or 91 (Research method). However, blends of unleaded
gasoline and alcohol with equivalent octane content may be
used.

Allowable maximum blend of a single additive (not combina-
tion) :

5% Methanol, 10% Ethanol, 15% MTBE

If leaded gasoline is used, engine damage may resulit.
Use only unleaded gasoline.

ENGINE OIL

Use only oils that are rated SE, SF, SG, SH, or SJ under the
API (American Petroleum Institute) classification system.

The viscosity rating should be SAE 10W-40.

If an SAE 10W-40 motor oil is not available, select an alterna-
tive according to the chart at right.

1.S\erial number; plate s
uzl L

15W - 40. 15W - 50

ENGINE OIL I I
10W - 40. 10W - 50
. CT| -30 -20 -10 0 10 20 30 40
“F| -22 -4 14 32 50 68 86 104
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ENGINE BREAK-IN

The first 10 hours are critically important to ensure correct run-
ning of either a brand new motor or a motor that has been
reconditioned or rebuilt. How the motor is operated during this
time will have direct bearing on its life span and long-term du-
rability.

Break-in period : 10 hours

WARM-UP RECOMMENDATION

Allow sufficient idling time (more than 5 minutes) for the engine
to warm up after cold engine starting.

THROTTLE RECOMMENDATION

NOTE:

Avoid maintaining a constant engine speed for an extended
period at any time during the engine break-in by varying the
throttle position occasionally.

1. FIRST 2 HOURS
For first 15 minutes, operate the engine in-gear at idling
speed.
During the remaining 1 hour and 45 minutes, operate the
engine in-gear at less than 1/2 (half) throttle (3000 r/min.).

NOTE:

The throttle may be briefly opened beyond the recommended
setting to plane the boat, but must be reduced to the recom-
mended setting immediately after planing.

2. NEXT 1 HOUR
Operate the engine in-gear at less than 3/4 (three-quarter)
throttle (4000 r/min.).

3. LAST 7 HOURS
Operate the engine in-gear at desired engine speed.
However, do not operate continuously at full throttle for more
than 5 minutes.



1-6 GENERAL INFORMATION

PROPELLERS

An outboard motor is designed to develop its rated power within
a specified engine speed range. The maximum rated power
delivered by the DF90T/115T models are shown below.

Recommended full DF90T 4500 - 5500 r/min.
throttle speed range | DF115T 5000 — 6000 r/min.

If the standard propeller fails to meet the above requirement,
use another pitch propeller to hold the engine speed within the
range specified above.

Propeller selection chart

Blade X Diam. (in.) X Pitch (in.)
3 X 14 X 17 (X1700)
3 X 14 X 19 (X1900)
3 X 14 X 21  (X2100)
3 X 14 X 23 (X2300)

Installing a propeller with pitch either too high or too
low will cause incorrect maximum engine speed, which
may result in severe damage to the motor.

POWERHEAD DIRECTION OF ROTA-
TION

This outboard motor is designed with a L.H. (left hand) rotation
powerhead utilizing an offset crankshaft.

This design has the advantage of reducing the size of the mo-
tor and keeping the overall motor’s weight closer to the boat
transom and therefore closer to the boat C/G (center of grav-

ity).

Rotation of the driveshaft is accomplished through a crankshaft
drive gear and a driveshaft driven gear.
These gears are located beneath the powerhead in the same
oil bath location as the camshaft chain.

As the rotational direction of the driven gear will be opposite of
the drive gear, a left-hand rotation powerhead design was
adopted to retain a conventional, standard rotation (right-hand)
propeller shaft output.
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*SPECIFICATIONS * These specifications are subject to change without notice.
It Unit Data
em ni
DF90T | DF115T
PRE-FIX 09001F | 11501F

DIMENSIONS & WEIGHT

Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall height L mm (in) 1556 (61.3)
UL mm (in) 1683 (66.3)
Weight L kg (lbs) 189.0 (416)
(without engine oil) UL kg (Ibs) 194.0 (427)
Transom height L mm (inch type) 539 (20)
UL mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 66.2 (90) 84.6 (115)
Recommended operating range r/min 4500 - 5500 5000 - 6000
Idle speed r/min 625 + 25 (in-gear : approx. 625)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 84.0 (3.31)
Stroke mm (in) 88.0 (3.46)
Total displacement cm?3 (cu in) 1950 (119.0)
Compression ratio 1 9.8
Spark plug NGK BKR6E
Ignition system Full-transistorized ignition
Fuel supply system Multi-point sequential electronic fuel injection
Exhaust system Through prop exhaust
Cooling system Water cooled
Lubrication system Wet sump by trochoid pump
Starting system Electric
Throttle control Remote control
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. Data
Unit

Item

DF90T DF115T

FUEL & OIL

Fuel Suzuki highly recommends that you use alcohol-free unleaded gasoline
with a minimum pump octane rating of 87 ( 2™ method) or 91
(Research method). However, blends of unleaded gasoline and alcohol with

equivalent octane content may be used.

Engine oll

API classification

Viscosity rating 10W-40

Engine oil amounts
L (US/Imp. qt)

5.5 (5.8 / 4.8) : Oil change only
5.7 (6.0 / 5.0) : Qil filter change

Gear oil

SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)

Gearcase oil amounts ml (US/Imp. o0z)

1050 (35.5 / 37.0)

BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear

Transmission

Forward-Neutral-Reverse

Reduction system

Bevel gear

Gear ratio

12: 25 (2.08)

Drive line impact protection

Spline drive rubber hub

(Lower unit gear)

Propeller Blade x Diam. (in) x Pitch (in)
3 x 14 X 17
3 x 14 X 19
3 x 14 X 21
3 x 14 X 23
REDUCTION SYSTEM
1st reduction gear ratio
. . 29:36 (1.24)
(Crankshaft drive gear: Driven gear)
2nd reduction gear ratio
12 : 25 (2.08)

Total reduction gear ratio

2.59 (% x %)

SE, SF, SG, SH, SJ
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*SERVICE DATA

* These service data are subject to change without notice.

. Data
Item Unit
DF90T DF115T
POWERHEAD
Recommended operating range r/min 4500 — 5500 5000 — 6000
Idle speed r/min 625 + 25 (in-gear : approx. 625)

**Cylinder compression

kPa (kg/cm?, psi)

1300 — 1700 (13 — 17, 185 — 242)

**Cylinder compression max.
difference between any other
cylinders

kPa (kg/cm?, psi)

100 (1.0, 14)

**Engine oil pressure

kPa (kg/cm?, psi)

550 — 600 (5.5 — 6.0, 78 — 85) at 3000 r/min.
(at normal operating temp.)

Engine oil

API classification

SE, SF, SG, SH, SJ

Viscosity rating SAE 10W-40

Engine oil amounts

L (US/Imp. qt)

5.5 (5.8 /4.8) : Oil change only
5.7 (6.0 /5.0) : Qil filter change

Thermostat operating
temperature

°C (*F)

58 — 62 (136 — 144)

** Figures shown are guidelines only, not absolute service limits.
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. Data
ltem Unit
DF90T DF115T
CYLINDER HEAD/CAMSHAFT
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces Limit mm (in) 0.10 (0.004)
distortion
Cam height N STD mm (in) 37.320 — 37.480 (1.4693 — 1.4756) | 39.220 — 39.380 (1.5441 — 1.5504)
Limit mm (in) 37.220 (1.4654) 39.120 (1.5402)
Ex STD mm (in) 37.030 — 37.190 (1.4579 — 1.4642) | 39.040 — 39.200 (1.5370 — 1.5433)
Limit mm (in) 36.930 (1.4539) 38.940 (1.5330)
Camshaft journal | Top, .
oil clearance o STD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
3rd,
Limit mm (in) 0.120 (0.0047)
4th
STD mm (in) 0.045 — 0.087 (0.0018 — 0.0034)
5th
Limit mm (in) 0.120 (0.0047)
Camshaft Top, .
journal STD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
. 2nd,
(housing)
inside diameter 3rd,
Limit mm (in) 23.171 (0.9122)
4th
STD mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5th
Limit mm (in) 26.171 (1.0304)
Camshaft Top, )
journal outside ond STD mm (in) 22.959 — 22.980 (0.9039 — 0.9047)
diameter ’
3rd,| .
Limit mm (in) 22.869 (0.9004)
4th
STD mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5th
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit mm (in) 0.150 (0.0059)
g?ppet outer STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
iameter
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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. Data
ltem Unit
DF90T DF115T
VALVE/VALVE GUIDE
Valve diameter IN mm (in) 33 (1.9)
EX mm (in) 28 (1.1)
Tappet clearance IN | STD mm (in) 0.23 — 0.27 (0.009 — 0.011)
(Cold engine -
condition) EX | STD mm (in) 0.23 — 0.27 (0.009 — 0.011)
Valve seat angle IN E— 15°, 45°, 60°
EX —_— 15°, 45°
Valve guide to STD mm (in) 0.020 — 0.047 (0.0008 — 0.0019)
valve stem IN -
clearance Limit mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 — 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide
inside diameter IN.EX| STD mm (in) 6.000 — 6.012 (0.2362 — 0.2367)
Valve guide
protrusion INEX| STD mm (in) 13.5 (0.53)
Valve stem IN | STD mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter
EX | STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit mm (in) 0.14 (0.006)
deflection -
EX | Limit mm (in) 0.18 (0.007)
Valve stem runout  (IN,EX| Limit mm (in) 0.05 (0.002)
Valve head
radial runout IN,EX| Limit mm (in) 0.08 (0.003)
Valve head STD m (in) 1.0 (0.04)
thickness IN
Limit m (in) 0.7 (0.03)
STD m (in) 2 (0.05)
EX
Limit m (in) 7 (0.03)
Valve seat IN | STD m (in) 1.1 — 1.3 (0.04 — 0.05)
tact width
contact wi EX | STD m (in) 1.1 - 1.3 (0.04 — 0.05)
Valve spring free STD m (in) 42.7 (1.68)
length e
eng Limit m (in) 41.0 (1.61)
Valve spring tension STD N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in)
Limit N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in)
Valve spring
squareness Limit mm (in) 2.0 (0.08)
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bore

. Data
Item Unit
DF90T | DF115T
CYLINDER/PISTON/PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)
Piston to cylinder STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.100 (0.0039)
Cylinder bore STD mm (in) 84.000 — 84.020 (3.3071 — 3.3079)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in) 83.970 — 83.990 (3.3059 — 3.3067)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end.
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring it STD mm (in) 0.20 — 0.35 (0.008 — 0.014)
end gap Limit mm (in) 0.70 (0.028)
ond STD mm (in) 0.35 — 0.50 (0.014 — 0.020)
n
Limit mm (in) 1.00 (0.039)
Piston ring 1st STD mm (|n) Approx. 11.3 (044)
free end gap Limit mm (in) 9.0 (0.354)
STD mm (in) Approx. 11.0 (0.43)
2nd
Limit mm (in) 8.8 (0.347)
Piston ring to st STD mm (in) 0.030 — 0.070 (0.0012 — 0.0028)
groove Limit mm (in) 0.120 (0.0047)
clearance -
o STD mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
n
Limit mm (in) 0.100 (0.0039)
Piston ring 1st | STD mm (in) 1.22 — 1.24 (0.048 — 0.049)
groove width 2nd| STD mm (in) 1.51 — 1.53 (0.059 — 0.060)
Oil | sTD mm (in) 2.51 — 2.53 (0.099 — 0.100)
Piston ring 1st | STD mm (in) 1.17 — 1.19 (0.046 — 0.047)
thickness 2nd | STD mm (in) 1.47 - 1.49 (0.058 — 0.059)
Pin clearance in STD mm (in) 0.006 — 0.017 (0.0002 — 0.0007)
piston pin hole Limit mm (in) 0.040 (0.0016)
Piston pin outside STD mm (in) 20.997 — 21.000 (0.8267 — 0.8268)
diameter Limit mm (in) 20.980 (0.8260)
Piston pin hole STD mm (in) 21.006 — 21.014 (0.8270 — 0.8273)
diameter Limit mm (in) 21.040 (0.8283)
Pin clearance in STD mm (in) 0.003 - 0.014 (0.0001 — 0.0006)
Conrod small end STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
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, Data
ltem Unit
DF90T DF115T
CRANKSHAFT / CONROD

Conrod small end inside .
diameter STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end inside .
diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
diameter
Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing

. STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
thickness
Conrod big end side STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center Limit mm (in) 0.04 (0.002)
journal runout
Crankshaft journal oil STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
holder inside diameter
Crankshaft journal STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
outside diameter
Crankshaft journal
outside diameter .
difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Crankshaft bearing . _ _
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust p|ay STD mm (|n) 0.11 - 0.31 (0004 - 0012)

Limit mm (in) 0.35 (0.014)

Crankshatt thrust STD mm (in) 2.425 — 2.475 (0.0955 — 0.0974)
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Item Unit
DF90T | DF115T
ELECTRICAL
Ignition timing Degrees BTDC 1° - BTDC 44° | BTDC 3° — BTDC 44°
Over revolution limiter r/min 6500
CKP sensor resistance Q at 20°C 168 — 252
CMP sensor resistance Q at 20°C —
Primary Q at 20°C 1.9-25
Ignition coil resistance No.2—No.3 : 18=34 (including H.T. k pl
Secondary| K at 20°C o) 0.3:18-3 (!nc ud!ng cord and spark plug cap)
No.1-No.4 : 19-36 (including H.T.cord and spark plug cap)

High tension cord resistance kQ/m at 20°C Approx.16
Battery charge coil resistance Q at 20°C 0.16 — 0.24
Battery charge coil output (12V) Watt 480

Type NGK BKR6E
Standard spark plug -

Gap mm (in) 0.7 — 0.8 (0.028 — 0.031)

) Main fuse : 60
Fuse amp. rating A
Sub fuse : 30
Recommended battery
capacity (12V) Ah (kC) 100 (360) or larger
Fuel injector resistance Q at 20°C 11.0 - 16.5
IAC valve resistance Q at 20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at 25°C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Q at 20°C 80 -120
Starter relay coil resistance Q at 20°C 80 - 120
PTT motor relay coil resistance Q at 20°C 3.0-45
STARTER MOTOR

Max. continuous time of use Sec 30
Motor output kW 1.4

STD mm (in) 16.0 (0.63)
Brush length -

Limit mm (in) 12.0 (0.47)
Commutator STD mm (in) 0.5-0.8 (0.02 — 0.03)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (In) 29.0 (114)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (in) 0.40 (0.016)
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PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.5 (0.22)
Commutator outside STD mm (in) 22.0 (0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION

When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the moni-
tor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

PRIORITY FAIL-SAFE SYSTEM
i FAILED ITEM CODE | LAMP FLASHING PATTERN ACTIVATING

1 MAP sensor 1 3-4 Zf: M UL YES
on

2 CKP sensor 4-2 off | | '| | | | | | | | YES

3 IAC valve / By-pass air 3_1 |°" |-| |-| |-| |-| NO
screw adjustment off
on

4 CMP sensor 2-4 | 4 Iyl YES
. on

5 CTP switch 2-2 | | | | | NO
off
. on

6 Cylinder temp. sensor 1-4 | & —I |—| |_| |_| |_ | YES
on

7 IAT sensor 2-3 | | | | | | | YES
off
MAP sensor 2 on

8 (Pressure detect passage) 8-2 off —H—H—H—H—H— NO

Rectifier & regulator on |—| |—|

9 (Over-charging) 1=1 off NO

10 Exhaust manifold temp. 1_5 on _l—l_l—u—u—u—u—l_ YES
sensor off

11 Fuel injector 4-3 | " | | | | | | | | NO
off

* If more than two items fail at once, the self-diagnostic indication appears according to priority order.
The indication repeats three times.



1-16 GENERAL INFORMATION

TIGHTENING TORQUE

Tightening Torque — Important Fasteners

— THREAD TIGHTENING TORQUE
DIAMETER N-m kg-m Ib.-ft
Cylinder head cover bolt 6 mm 11 1.1 8.0
Cylinder head bolt 8 mm 23 2.3 16.5
10 mm 70 7.0 50.5
8 mm 25 2.5 18.0
Crankcase bolt
10 mm 56 5.6 40.5
Conrod cap nut 8 mm 35 3.5 25.5
Camshaft housing bolt 6 mm 11 1.1 8.0
Camshaft timing sprocket bolt 10 mm 78 7.8 56.5
Timing chain guide bolt 6 mm 10 1.0 7.0
Intake manifold bolt / nut 8 mm 23 2.3 16.5
Qil pressure switch _— 13 1.3 9.5
Fuel delivery pipe bolt 8 mm 23 2.3 16.5
Fuel delivery pipe plug / union bolt Upper 12 mm % 35 255
Lower 12 mm 35 3.5 25.5
Fuel return pipe bolt 8 mm 23 2.3 16.5
Low pressure fuel pump bolt 6 mm 10 1.0 7.0
Thermostat cover bolt 6 mm 10 1.0 7.0
Flywheel bolt 16 mm 245 245 177.0
Starter motor mounting bolt o mm 28 23 165
10 mm 50 5.0 36.0
Engine oil filter —_— 14 1.4 10.0
Engine oil drain plug 12 mm 13 1.3 9.5
Power unit mounting bolt 8 mm 23 2.3 16.5
10 mm 50 5.0 36.0
Driveshaft housing bolt 10 mm 50 5.0 36.0
Upper mount nut Front 12 mm 85 8.5 61.5
Rear 12 mm 80 8.0 58.0
Upper mount cover bolt 10 mm 50 5.0 36.0
Lower mount bolt / nut 12 mm 60 6.0 43.0
Clamp bracket shaft nut 22 mm 43 4.3 31.0
Water pump case bolt 8 mm 20 2.0 14.5
Gearcase bolt 10 mm 55 5.5 40.0
Propeller shaft bearing housing bolt 8 mm 20 2.0 14.5
Pinion nut 14 mm 100 10.0 72.5
Propeller nut 18 mm 55 55 40.0
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Tightening torque — general bolt

NOTE:
These values are only applicable when torque for a general bolt is not listed in the “Important Fasteners”
table.

THREAD TIGHTENING TORQUE
TYPE OF BOLT DIAMETER Nom kg-m bt

\ 5 mm 2-4 02-04 1.5-3.0

% ‘.'% 6 mm 4-7 04-07 | 3.0-50
2) 8 mm 10-16 | 1.0-16 | 7.0-115
(Conventional or “4” marked bolt) 10 mm 22-35 23-35 | 16.0-25.5

5 mm 2-4 02-04 1.5-3.0

% % 6 mm 6-10 0.6-1.0 45-7.0
8 mm 15-20 1.5-2.0 11.0-14.5
(Stainless steel bolt) 10 mm 34 - 41 3.4-41 245-29.5

5 mm 3-6 0.3-0.6 20-45

% % 6 mm 8-12 08-1.2 6.0-8.5
8 mm 18 - 28 1.8-2.8 | 13.0-20.0
(7 marked or .. marked bolt) 10 mm 40 - 60 4.0-6.0 |29.0-435
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SPECIAL TOOLS

.

\
\
(g

09900-00410
Hexagon wrench set

1. q
.
.Q‘w

2.

(@

Hexagon socket
(included in 09900-00410)

09900-00413 (5 mm)
09900-00414 (6 mm)
Hexagon bit

(included in 09900-00410)

(A) 09900-06107
(B) 09900-06108
Snap ring pliers

09900-20101 (150 mm)
09900-20102 (200 mm)
Vernier calipers

09900-20202
Micrometer (25 — 50 mm)

09900-20203 (50 — 75 mm)
09900-20204 (75 — 100 mm)
Micrometer

09900-20205
Micrometer (0 — 25 mm)

10.

09900-20701

09900-20530 09900-20605 09900-20602
Cylinder gauge set Dial calipers (10 — 34 mm) Dial gauge Magnetic stand
13. 14. 15.
o
09900-22302
-’ ) 09900-22301

09900-20803 09900-21304 (0.025 - 0.076 mm) 09900-26006 .
Thickness gauge Steel “V” block set Plastigauge Engine tachometer
17. 18. 19.

09912-58413

Fuel pressure gauge set

(1) 09912-58442

Fuel pressure gauge  (2)
(2) 09912-58432
Fuel pressure hose

09900-28403 09911-49910 (3) 0991 2-5§490
Hydrometer Crankshaft holder 3-way joint & hose
20. 21, 22,
09913-50121 09914-79010 09919-16010 09921-29410
Oil seal remover Test wheel Deep socket wrench Driveshaft holder
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24,
09915-67010
09915-47332 09915-64512 Compression 09915-64530
QOil filter wrench Compression gauge gauge hose attachment Compression gauge hose
29. 30.

09915-77311
Oil pressure gauge

09915-78211
Oil pressure gauge adapter

09916-10911
Valve lapper

09916-14910
Valve lifter attachment

33.

35.

09916-22420
09916-19030 Solid pilot 09916-54910 Valve seat cutter (60°)
Valve lifter (Neway. N-120-6.0) Handle (N-505) (Neway 114)

36. 37. 38. 39.

09916-37810

09916-20620 09916-20610

Valve seat cutter (45°) Valve seat cutter (15°) Valve guide reamer 09916-34542

(Neway 122) (Neway 121) (¢ 6 mm) Valve guide reamer handle
40. 41. 42, 43.

09916-38210

<

Valve guide reamer 09916-46020 09916-49040 09916-57350
(¢ 11 mm) Valve guide remover Tappet holder Valve guide installer
44, 45, 46. 47.

09917-87810
09916-77310 09916-84511 09917-47011 Valve guide installer
Piston ring compressor Tweezers Vacuum pump gauge attachment
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48. 50. 51.
(A) 09922-59410
Propeller shaft housing
09917-98221 installer

09932-79910
Diagnostic harness

Valve guide stem seal (B) 09922-59420 09922-89810 09930-30104
installer attachment Housing installer handle Shift lock pin remover Sliding hammer
53. 54, 55.
&
ity
®ee
09930-30161 09930-39411 09930-39420 09930-48720
Propeller shaft remover Flywheel rotor remover Rotor remover bolt Flywheel holder
58.
09930-76420 09930-89240 09930-89260 09930-89950
Timing light 4-pin connector test cord Injector test cord A 44-pin test cord
60. 61. 63.

SO

09930-99320 09932-89910 09940-44121 09940-44130
Digital tester SDS adapter Air pressure gauge Attachment
66. (B) D) (A)09951-59910
64. P Pinion bearing installer
Q & remover shaft
' (B) 01500-08403
Bolt
=) A) T~ 35 3 (C) 09951-39914
%—OJ‘—‘;F_ — Pinion bearing plate
;ﬁI'T_‘T (D) 09951-19421
Lol o Attachment
09950-69512 09951-09530
Gearcase oil leakage tester Gear adjusting gauge
67. 70.
B) @ )
(A) 18213-74F00
0O:2 sensor
09951-09010 09900-25010 (B) 18498-90J20 09952-99310
Shimming gauge Pocket tester Protector Air pump assy
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71. 72. 73.
&
99954-53873*
99954-53008-820* Stevens CD-77 99954-53883*
Digital voltmeter Peak reading voltmeter Gear oil filler
NOTE:
* Marked part No. is in U.S. market only.
SUZUKIOUTBOARD SUZUKI SUPER WATER RESISTANT SUZUKI SILICONE
MOTOR GEAR OIL GREASE“A” GREASE SEAL
= ) \/ :

*99104-33140
99000-31140
(100 g)

99000-32050
(50 g)

"
*99000-25030
99000-22540 99000-25011 99000-25161 99000-31120
(400 ml x 24 pcs.) (500 g) (250 g) (5049)
SUZUKI BOND “1207B” THREAD LOCK “1342” THREAD LOCK

SUPER“1333B”

99000-32020
(509)

4-Stroke Motor Oil

API :SE, SF, SG, SH, SJ
SAE : 10W-40

NOTE:

* Marked part No. is in U.S. market only.
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PERIODIC MAINTENANCE SCHEDULE

The chart below lists the recommended intervals for all the required periodic service work necessary to keep

the motor operating at peak performance and economy.
Maintenance intervals should be judged by number of hours or months, whichever comes first.

NOTE:

More frequent servicing should be performed on outboard motors that are used under severe conditions.

PERIODIC MAINTENANCE CHART

Interval | |nitial 20 hrs. Every 50 hrs. Every 100 hrs. | Every 200 hrs.
ltem to be serviced or 1 month or 3 months or 6 months or 12 months
Spark plug — — I R
Breather Hose & Fuel line ! | | |
Replace every 2 years.
Engine oil [NOTE] R — R R
Gear oil R — R R
Lubrication — I I I
Anodes & Bonding wires — I I I
Battery — I I I
Fuel mixture check Perform every 2 years.
(O feedback)
Engine oil filter R — — R
Low pressure fuel filter — ! ! |
Replace every 400 hours or 2 years.
High pressure fuel filter Replace every 1000 hours.
Ignition timing — — — I
Idle Speed I — — I
Tappet clearance I — — I
Water pump — — — I
Water pump impeller — — — R
Propeller nut & pin I — I I
Bolt & Nuts T — T T

| : Inspect and clean, adjust, lubricate, or replace, if necessary T : Tighten R : Replace

NOTE:

OIL CHANGE REMINDER SYSTEM

* Refer to page 3-32 for function and operation.

e See page 2-5 for reset information.
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MAINTENANCE AND TUNE-UP PROCEDURES

This section describes servicing procedures for each of peri-
odic maintenance requirements.

ENGINE OIL / ENGINE OIL FILTER
ENGINE OIL LEVEL CHECK

Inspect oil level before every use.

—_

Place outboard motor upright on a level surface.
2. Remove motor cover.

3. Remove oil level dipstick and wipe it clean.

4. Insert it fully into dipstick hole, then remove it to check oil

level. @ Oil level dipstick
@ Qil filler cap

5. Qil level should be between full level hole (Max.) and low
level hole (Min.).

If level is low, add recommended oil to full level hole (Max.).

Full level
Recommended oil : line
¢ 4 stroke motor oil

¢ API classification SE, SF, SG, SH, SJ.

¢ Viscosity rating SAE 10 W-40.

Low level
line
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ENGINE OIL CHANGE / ENGINE OIL FILTER
REPLACEMENT

ENGINE OIL
Change initially after 20 hours (1 month) and every 100
hours (6 months).

ENGINE OIL FILTER
Replace initially after 20 hours (1 month) and every 200
hours (12 months).

NOTE:

* Engine oil should be changed while engine is warm.

* When replacing engine oil filter, change engine oil at the
same time.

1. Place outboard motor upright on a level surface.
2. Remove oil filler cap.
3. Place a container under engine oil drain plug.

4. Remove engine oil drain plug and gasket to drain engine
oil.

5. ENGINE OIL FILTER REPLACEMENT

NOTE:
For engine oil change only, go to step 6.

To replace engine oil filter :

(1) Remove STBD side cover. (See page 7-2)
(2) Using oil filter wrench to loosen the oil filter, then re-
move filter and O-ring.

09915-47332 : Oil filter wrench

NOTE:
Before fitting new oil filter, be sure to oil O-ring.

@ QOil drain plug
@ Gasket
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(3) Screw new filter on by hand until filter O-ring con-
tacts the mounting surface.

(4) Tighten filter 3/4 turn from point of contact with
mounting surface using an oil filter wrench.

[!] Engine oil filter : 14 N-m (1.4 kg-m, 10.0 Ib.-ft.),
3/4 turn.

(5) Install STBD side cover.

6. Install gasket and oil drain plug.
Tighten engine oil drain plug to specified torque.

[!] Engine oil drain plug : 13 N-m (1.3 kg-m, 9.5 Ib.-ft.)

Do not re-use gasket once removed. Always use a hew
gasket.

7. Pour recommended engine oil into oil filler opening, then
install oil filler cap.

Engine oil amounts
Oil change only : 5.5 L (5.8/4.8 US/Imp. qt)
Oil filter change : 5.7 L (6.0 /5.0 US / Imp. qt)

8. To reset oil change reminder system’s operation time to
zero (cancellation) ;

(1) Turn ignition key to “ON” position.

(2) Pull out emergency stop switch plate (. @ ® -

(3) Pull up emergency stop switch knob @ three times in &/ /
seven seconds. A short beep will be heard if cancella- @ K

tion is successfully finished.
(4) Turn ignition key to “OFF” position, then set emergency
stop switch plate (D in original position.

NOTE:
See “OIL CHANGE REMINDER SYSTEM” section on page 3-32.

9. Start engine and allow it to run for several minutes at idle
speed.
Check oil filter for oil leakage.
Turn off engine and wait for approx. two minutes, then re-
check engine oil level.

Full level
line

Low level
line
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GEAR OIL

Change initially after 20 hours (1 month) and every 100
hours (6 months).

1. Place outboard motor upright on a level surface.

2. Place a container under lower unit.

3. Remove lower gear oil drain plug before gear oil level plug
and drain gear oil.

4. Fill with recommended gear oil through oil drain hole until
oil just starts to flow out from oil level hole.

Gear oil amounts : 1050 ml (35.5/37.0 US / Imp. 02)
Recommended oil :
Suzuki Outboard Motor Gear Oil or SAE #90
Hypoid gear oil

5. Install oil level plug before removing oil filler tube from drain
hole.

6. Install oil drain plug.

Do not re-use gaskets once removed. Always use a new
gasket.

NOTE:

To avoid insufficient injection of gear oil, check gear oil level 10
minutes after doing procedure in step 6. If oil level is low, slowly
inject gear oil up to the correct level.

@ OQil level plug

@ Qil drain plug

P —

—

|74
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LUBRICATION

Inspect every 50 hours (3 months).

Apply Suzuki Water Resistant Grease to the following points.

WE5] 99000-25161 : Water Resistant Grease

Throttle / shift linkage

Swivel bracket

~e

Swivel bracket

Propeller shaft
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SPARK PLUG

¢ Inspect every 100 hours (6 months).
¢ Replace every 200 hours (12 months).

Standard spark plug : NGK BKR6E

Only resistor (R) type spark plugs must be used with
this engine. Using a non-resistor spark plug will cause

ignition and fuel injection system malfunctions.

CARBON DEPOSIT

Inspect for a carbon deposit on spark plug bases.

If carbon is present, remove it with a spark plug cleaning ma-
chine or by carefully using a pointed tool.

SPARK PLUG GAP
Using thickness gauge, measure for spark plug gap.
Adjust to within specified range if gap is out of specification.

Spark plug gap : 0.7 — 0.8 mm (0.028 — 0.031 in.)

09900-20803 : Thickness gauge

CONDITION OF ELECTRODE

Inspect electrode for a worn or burnt condition.

If it is extremely worn or burnt, replace spark plug.

Also, be sure to replace spark plug if it has a broken insulator,
damaged thread, etc.

Confirm the thread size and reach when replacing the

plug. If the reach is too short, carbon will be deposited
on the threaded portion of the plug hole resulting in
possible engine damage.

[®] Spark plug : 28 N-m (2.8 kg-m, 20.0 Ib.-ft.)
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TAPPET CLEARANCE

Inspect initially after 20 hours (1 month) and every 200
hours (12 months).

The tappet clearance specification is the same for both intake

and exhaust valves.

Too small a tappet clearance may reduce engine power, too

large a tappet clearance increases valve noise and hastens

valve and seat wear.

When the tappets are set to the specified clearance, the en-

gine will run without excessive noise from the valve mecha-

nism and will deliver full power. In this engine, the tappet clear-

ance is increased or decreased by replacing the shim disc,

made of a special wear resistant material, fitted to the top of

the tappet.

The shim discs are easy to remove and refit.

Tappet clearance adjustment should be checked and adjusted :

e at time of periodic inspection

* when valve mechanism is serviced

e when camshafts are disturbed by removing them for inspec-
tion

CHECKING AND ADJUSTING TAPPET CLEARANCE
1. Remove following parts :

* Engine side covers (see page 7-2)

* Flywheel cover

e Spark plugs

2. Remove breather hose 1 and evaporation hose @ from
cylinder head cover.

3. Remove fuel hose 3 and @ from low pressure fuel pump.

4. Remove fifteen (15) bolts securing cylinder head cover ®
to cylinder head and remove cylinder head cover.

Loosening
order
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5. Rotate crankshaft counterclockwise to bring cam nose ver-
tical to shim surface.

6. Measure tappet clearances by inserting thickness gauge
between cam and shim surface.

Tappet clearance (cold engine condition) :
IN. :0.23 -0.27 mm (0.009 — 0.011 in.)
EX. :0.23 - 0.27 mm (0.009 — 0.011 in.)

09900-20803 : Thickness gauge

This is a left hand (LH) rotation powerhead.
Rotate crankshaft counterclockwise to prevent water
pump impeller damage.

NOTE:

* Rotate crankshaft and measure clearance for each tappet
respectively by bringing cam nose vertical to shim surface.

* All tappet clearances can be measured during two turns of
crankshaft.

7. If out of specification, adjust tappet clearance by changing
shim.

ADJUSTMENT
Tappet clearances are adjusted by replacing tappet shim.

1. Close valve and turn tappet cut-away toward inside as
shown in figure.

2. Rotate crankshaft to open (lift up) valve and then remove
camshaft housing bolts where shim is to be replaced.

3. Install special tool with camshaft housing bolts as shown in
figure.

09916-49040 : Tappet holder

@ Cut section of tappet
@ Plug hole
@ Shim




PERIODIC MAINTENANCE 2-11

4. Rotate top of cam 90 degree clockwise and remove shim
from cut-away at tappet.

(Two tappets can be adjusted at the same time)

¢ Do not put your finger between camshaft and tap-
pet while the tappet is being held with the tappet
holder.
¢ Use a magnet to remove and install shim.
e When installing shim, identification mark on the
shim should face towards tappet side.

5. After removing shim, measure thickness of original shim
and determine correct thickness of shim for proper tappet
clearance as calculated by following formula.

09900-20205 : Micrometer

A= B+ (C-0.25 mm)

A : Correct thickness of shim for proper tappet
clearance (mm)

B : Thickness of original shim (mm)
C : Original tappet clearance (mm)

(D Removed shim

1.D No. T“}f‘i‘;‘;ss 1.D No. T“;f"“;‘;ss 1.D No. T"m‘sss
218 218 248 2.48 278 278 1.D No.
220 220 250 250 280 2.80 Mi
223 223 253 253 283 2.83 ——
205 2.5 255 255 285 2.85 E> !
208 228 258 258 288 2.88
230 2.30 260 2.60 290 2.90
233 2.33 263 263 293 2.93
235 2.35 265 265 295 2.95
238 2.38 268 2.68 298 2.98
240 2.40 270 2.70 300 3.00
243 2.43 273 273
245 2.45 275 275
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6. Install shim. Identification number should face towards tap-
pet.

7. Rotate crankshaft to be open (lift up) valve.

8. Remove tappet holder D and tighten camshaft housing bolts
to specified torque.

[®] Camshaft housing bolt :
11 N-m (1.1 kg-m, 8.0 Ib.-ft.)

9. Recheck tappet clearance.

NOTE:
After completing tappet clearance adjustment and securing
camshaft housing bolts, inspect tappet clearance again.

INSTALLATION

After checking and adjusting all tappet clearances, install cylin-
der head cover. Installation is reverse order of removal.

(See page 6-10)

[!] Cylinder head cover bolts :
11 N-m (1.1 kg-m, 7.0 Ib.-ft.)

@ Special tool
@ Tappet
(@ Camshaft
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IDLE SPEED

Inspect initially after 20 hours (1 month) and every 200
hours (12 months).

NOTE:

* Before checking idle speed, engine should be allowed to warm
up.

e Check and/or adjust idle speed after engine speed has sta-
bilized.

» Before checking idle speed, check throttle link mechanism
and throttle valve for smooth operation.

1. Start engine and allow to warm up.

2. Attach engine tachometer to the ignition high-tension cord.

09900-26006 : Engine tachometer

3. Check engine speed.
Idle speed (in neutral gear) : 600 — 650 r/min.

ADJUSTMENT :
If idle speed is out of specification, perform following adjust-
ment procedure.

4. Check that CTP switch is in ON position.

5. To set the IAC valve duty to constant 15%, raise engine
speed to 1000 r/min. or higher by turning the by-pass air
screw and hold that speed for 10 seconds.

At this time, caution buzzer will sound to notify that IAC duty
is in fixed mode.

Turning air screw counterclockwise :

Engine speed will increase.
Turning air screw clockwise :

Engine speed will decrease.

NOTE:

e While IAC valve duty is at fixed 15%, caution buzzer will sound
for repeated 0.5 second with an interval of 3 seconds.

e The 15% fixed mode of IAC valve duty will continue for 5
minutes and then it will be automatically cancelled.

6. During fixed mode of IAC valve duty, adjust engine speed
to 625 + 25 r/min. by turning by-pass air screw.
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7. Open warm-up lever to turn CTP switch off.

NOTE:

The fixed mode of IAC valve duty can be manually cancelled
by turning CTP switch off.

8. Close warm-up lever and then recheck engine speed.
It should now be stable at 600 — 650 r/min.

NOTE:

Idling / trolling speed of 600 — 650 r/min. is controlled by IAC
(idle air control) system.

If engine speed does not return to specification, IAC passage
(including the IAC hose) may be clogged or IAC system may
not be operating correctly.

See “IDLE AIR CONTROL SYSTEM” section on page 3-21.

NOTE:
Trolling speed (in-gear idle speed) is same as idle speed.

IGNITIONTIMING

Inspect every 200 hours (12 months).

NOTE:

Before checking ignition timing, make sure idle speed is ad-
justed within specification.

1. Start engine and allow to warm up.

2. Attach timing light cord to No.1 ignition high-tension cord.

09930-76420 : Timing light
09900-26006 : Engine tachometer

3. Checkignition timing while operating engine in neutral gear
at 1000 r/min.

Ignition timing : Approx. BTDC 8° at 1000 r/min.
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BREATHER AND FUEL LINE

* Inspect initially after 20 hours (1 month) and every
50 hours (3 months).
* Replace every 2 years.

If leakage, cracks, swelling or other damage is found, replace
breather line and/or fuel line.
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LOW PRESSURE FUEL FILTER

* Inspect every 50 hours (3 months).
* Replace every 400 hours or 2 years.

If water accumulation, sediment, leakage, cracks, or other dam-
age is found, replace fuel filter.
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HIGH PRESSURE FUEL FILTER

Replace every 1000 hours.

SUZUKI recommends that high pressure fuel filter be replaced
every 1000 operating hours.

WATER PUMP / WATER PUMP IMPELLER

WATER PUMP
Inspect every 200 hours (12 months).

Inspect case and under panel.
Replace If wear, cracks, distortion or corrosion is found.

WATER PUMP IMPELLER
Replace every 200 hours (12 months).

Inspect water pump impeller.
Replace if vanes are cut, torn or worn.

PROPELLER /NUT /COTTER PIN

Inspect initially after 20 hours (1 month) and every 100
hours (6 months).

* Inspect propeller for bent, chipped or broken blades.
Replace propeller if damage noticeably affects operation.

* Inspect propeller splines. Replace propeller if splines are
worn, damaged or twisted.

¢ Inspect propeller bush for slippage.
Replace if necessary.

e Make sure that propeller nut is torqued to specification and
cotter pin is installed securely.
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ANODES AND BONDING WIRES

Inspect every 50 hours (3 months).

ANODES

If 2/3 of zinc anode has corroded away, replace anode.

The anode should be periodically cleaned with a wire brush to
ensure maximum effectiveness.

Never paint the anode.

NOTE:
The anode securing bolt should be covered with Suzuki Sili-
cone Seal.

99000-31120 : Suzuki Silicone Seal

BONDING WIRES

* |If breakage or other damage is found on bonding wire, re-
place wire.

e [f rust, corrosion or other damage is found on terminal, clean
with cleaning solvent or replace wire.

Anode

Si SEAL|
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BATTERY

Inspect every 50 hours (3 months)

A WARNING

* Never expose battery to open flame or electric spark
as batteries generate gas, which is flammable and
explosive.

e Battery acid is poisonous and corrosive. Avoid con-
tact with eyes, skin, clothing, and painted surfaces.
If battery acid comes in contact with any of these,
flush immediately with large amounts of water.

If acid contacts the eyes or skin, getimmediate medi-
cal attention.

¢ Batteries should always be kept out of reach of chil-
dren.

e When checking or servicing the battery, disconnect
the negative (black) cable. Be careful not to cause a
short circuit by allowing metal objects to contact the
battery posts and the motor at the same time.

e Wear approved eye protection.

Recommended battery :
12V 100 Ah (360 kC) or larger

CONNECTING BATTERY

Upon completion of connection, lightly apply grease to battery
terminals.

How to connect :

1. Connect positive (+) terminal first.

2. Connect negative () terminal second.

How to disconnect :
1. Disconnect negative (—) terminal first.
2. Disconnect positive (+) terminal second.

If the battery leads are incorrectly connected, the elec-
trical system could be damage.
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BATTERY SOLUTION LEVEL CHECK
Battery solution level should be between UPPER level and

LOWER level.
If level is low, add distilled water only.

Once the battery has been initially serviced, NEVER
add diluted sulfuric acid, or you will damage the bat-
tery. Follow the battery manufacture’s instructions for
specific maintenance procedures.

BATTERY SOLUTION GRAVITY CHECK

Measure gravity of battery solution using hydrometer.

Battery solution gravity : 1.28 at 20°C

09900-28403 : Hydrometer

BOLT AND NUTS

hours (6 months).

Inspect initially after 20 hours (1 month) and every 100

Check that all bolts and nuts listed below are tightened to their

specified torque.

AN

— UPPER LEVEL ——
— LOWER LEVEL -——

THREAD TIGHTENING TORQUE

'TEM DIAMETER N'm kg-m Ib.-ft.

Cylinder head cover bolt 6 mm 11 1.1 8.0
Flywheel bolt 16 mm 245 24.5 177.0
Power unit mounting bolt 8 mm 23 2.3 16.5
10 mm 50 5.0 36.0

Clamp bracket shaft nut 22 mm 43 4.3 31.0
Lower mount bolt / nut 12 mm 60 6.0 43.0
Gearcase bolt 10 mm 55 5.5 40.0
Propeller nut 18 mm 55 5.5 40.0

FUEL MIXTURE CHECK (O, FEEDBACK)

Perform every 2 years.

To perform fuel mixture check (O, feedback) operation, use
personal computer and Suzuki Diagnostic System software.
For fuel mixture check (O, feedback) operation, refer to “Suzuki

Diagnostic System Operation Manual”.

NOTE:

See “O. FEEDBACK SYSTEM” section on page 3-34 before

starting O: feedback operation.
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OIL PRESSURE

Oil pressure (at normal operating temp.) :
550 — 600 kPa (5.5 — 6.0 kg/cm?, 78 — 85 psi.)
at 3000 r/min.

NOTE:
The figure shown above is a guideline only, not an absolute
service limit.

If oil pressure is lower or higher than specification, following
causes may be considered.
(See page 6-65 for oil passage locations)

Low oil pressure

¢ Clogged oil filter

¢ Leakage from oil passages

¢ Defective oil pump

¢ Defective oil pressure
regulator

e Damage O-ring

e Combination of above items

High oil pressure

e Using an engine oil of too
high viscosity

¢ Clogged oil passage

¢ Clogged oil pressure
regulator

e Combination of above items

TEST PROCEDURE
1. Check engine oil level.
2. Remove bolts and air duct @ .

3. Loosen screw and disconnect blue lead wire from oil pres-
sure switch .
Remove oil pressure switch.
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4. Install oil pressure gauge in place of pressure switch hole.

09915-77311 : Oil pressure gauge
09915-78211 : Oil pressure gauge adapter

5. Attach engine tachometer to ignition coil high tension cord.

09900-26006 : Engine tachometer

6. Start engine and allow to warm up as follows :

Summer: 5 min. at 2000 r/min.
Winter :10 min. at 2000 r/min.

7. After warming up, shift into forward gear and increase en-
gine speed to 3000 r/min. then compare pressure indicated
on gauge to specifications.

8. After testing, reinstall oil pressure switch. (See page 3-54)

9. Reinstall air duct.
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CYLINDER COMPRESSION

Cylinder compression :
Standard : 1300 — 1700 kPa
(13 —17 kg/cm?, 185 — 242 psi.)
Max. difference between any other cylinders :
100kPa (1.0 kg/cm?, 14 psi.)

NOTE:
Figures shown are guidelines only, not absolute service limits.

Low compression pressure can indicate one or more of follow-
ing:

e Excessively worn cylinder wall

e Worn piston or piston rings

e Stuck piston rings

* Poor seating of valves

* Ruptured or otherwise damaged cylinder head gasket

TEST PROCEDURE

1. Start engine and allow to warm up, then shut engine off.

2. Remove STBD / PORT side covers.(See page 7-2)

3. Remove all spark plugs.

4. Install compression gauge hose attachment into plug hole,
then connect compression gauge hose to gauge hose at-
tachment and compression gauge.

09915-64512 : Compression gauge
09915-64530 : Compression gauge hose
09915-67010 : Compression gauge hose attachment

5. Disconnect safety lanyard (switch plate) from emergency
stop switch.

A WARNING

Disconnect the safety lanyard from the emergency stop
switch prior to cranking the engine.

This will prevent any residual fuel discharged from the
cylinders being ignited by a spark discharge from the
spark plug caps.

6. Disconnect remote control throttle cable from throttle lever.

Move and hold throttle lever in full-open position.

8. While cranking engine with starter motor, note maximum
compression pressure reading on gauge for each cylinder.

9. Reinstall parts removed earlier. (spark plugs, side covers,
etc.)

N
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ENGINE CONTROL SYSTEM STRUCTURE

The DF90/DF115 models employ an integrated control system which performs the control functions for fuel

injection, ignition, idle / trolling speed (idle air), etc. through the ECM (Engine Control Module).

SYSTEM STRUCTURE 1

INPUT
(sensor / switch)

CONTROL
(ECM)

OUTPUT
(actuator etc.)

Fuel pump control system

CKP sensor Fuel injection control system | Fuel injector
CMP sensor e — _
" Ignition coll
Ignition control system >
MAP sensor e G va
dle air control system > valve
IAT sensor —

Cylinder temp. sensor ———»

Caution system

\

High pressure fuel
pump

Caution buzzer

0. feedback system

[Abbreviations used in this section]
ECM (Engine control module)

CKP (Crankshaft position)

CMP (Camshaft position)

MAP (Manifold absolute pressure)
IAT (Intake air temperature)

CTP (Closed throttle position)

IAC (Idle air control)

Exhaust manifold <
EE—
temp. sensor Self-diagnostic system -
»| Monitor-tachometer
. >
CTP switch —| | Fail-safe system
Neutral switch , Operating hour indication sys-
tem
X ) Oil change reminder system
Oil pressure switch ~ ——
Start-in-gear protection system »| Starter motor
O: sensor (optional) ————
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SYSTEM STRUCTURE 2
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WIRING DIAGRAM FOR ENGINE CONTROL

B Monitor
J7 .tachometer,

Starter relay

Battery

Fuel injector
No.1 No.2 No.3 No.4
Alternator Cyl. Cyl. Cyl. Cyl.
Battery
charge caoill
Www Gr Gr Gr Gr
o Lyl
Rectifier &
regulator Gr Gr Gr
AF OB BY RW Lg
60A Fuse
— -rm'wJ Ignition coil
oé_) - > <K No.1C
yl.
\./ IAC valve LB/R-18) ENGINE o §||§_><_E No.4 Gyl
CONTROL —><—E No.2 Cvl.
ol MODULE o —BIE[S TF o3 oyl
To PTT sw. B/G Spark plug
Gr—{— ~® O Gr
« P N High press.
OIY by Q fuel pump
o o
Remo-con box Commumc ation & g P
w I \ connector o o_ G)— BIW——D:B
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w|> £ 5 B x ° .?r
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5|02 i . F s L 33— o6—J—— CMP sensor
! 8 —B e ) © e o ?8
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o[o[o-w— Stop 0® O
o 08 Sh =* %g A9—RB—TI—¢ CKP
-
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COMPONENTS FOR SYSTEM CONTROL
ENGINE CONTROL MODULE (ECM)

The ECM sends signals to control the actuators based on the information inputs from each sensor / switch.

Major controls are as follows :

NAME OF CONTROL

DESCRIPTION

Fuel injection control

Controls fuel injection amount and timing.

Ignition control

Controls ignition timing.

Idle air control

Controls idling / trolling speed by adjusting intake air amount through IAC
valve.

Fuel pump control

Controls high pressure fuel pump drive.

Caution system control

Informs operator of abnormal engine condition.
Controls engine speed.

Self-diagnostic system
control

Informs operator of sensor / switch malfunction.

Fail-safe system control

Allows operation during sensor / switch malfunction.

Operating hour indication
system control

Informs operator of total operating time.

Oil change reminder system
control

Informs operator of the required engine oil replacement intervals based
on the maintenance schedule.

Start-in-gear protection
system control

Prevents engine start when shift is positioned in forward or reverse.

O feedback system
control

Controls and performs O: feedback operation using optional Oz sensor.

NOTE:

Information related to the Caution system, Self-diagnostic system, Total operating hour indication system, Oil
change reminder system and O: feedback system are retained in ECM memory.
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ECM CONNECTOR / TERMINALS LAYOUT

P 11

1

2 3 4 5 6 7 8 9 10 M
e 6 o6 o o o o o

e 6 o6 o o o o o o o o [J
23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44

12 13 14 15
e 6 o o6 o o o o o o o o o o

16 17 18 19 20 21 22

ECM CIRCUITS

"NAL | COLOR CIRCUIT "NAL | COLOR CIRCUIT
1 — — 23 Bl Oil pressure switch
2 BI/R | Emergency stop switch 24 Lg/R | CTP switch
3 (0] Buzzer cancel 25 P REV-LIMIT lamp
4 Y/B Tachometer 26 G/W | CHECK ENGINE lamp
5 Br Neutral switch 27 BI/W | Buzzer
6 — — 28 — —
7 V/W Ex-manifold temp. sensor 29 W MAP sensor
8 — — 30 Gr ECM power source
9 Lg/W | Cylinder temp. sensor 31 Lg/B | IAT sensor
10 B Ground for ECM 32 B Ground for ECM
11 B/W | Ground for sensors 33 O/G CMP sensor
12 BI/B | Qil lamp 34 B/G O: feedback / PC communication
13 P/B Ground for ECM main relay 35 R Power source for MAP sensor
14 — — 36 Y PC communication
15 R/B CKP sensor 37 B/W | Fuel pump (-)
16 oy PC communication 38 R/W | No.3 Fuel injector (-)
17 G/Y TEMP lamp 39 B/Y No.2 Fuel injector (-)
18 B/R | IAC valve solenoid (-) 40 O/B | No.1 Fuel injector (-)
19 — — 41 — —
20 B Ground for ignition coil 42 B Ground for ignition coil
21 — — 43 Bl No.2 Ignition coil (-)
22 Lg No.4 Fuel injector (-) 44 O No.1 Ignition coil ()
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ECM INTERNAL STRUCTURE
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SENSOR AND SWITCH

CKP (Crankshaft Position) SENSOR

There is one (1) CKP sensor installed below the flywheel rotor.
When the reluctor bars on the flywheel pass the sensor, a sig-
nal (voltage pulse) is generated and sent to the ECM.

This is the fundamental signal used to judge the engine speed
and crankshaft angle.

There are 34 reluctor bars, spaced 10 degrees apart, followed
by a larger index space. During one crankshaft rotation, 34 sig-
nals are input to the ECM.

CMP (Camshaft Position) SENSOR

A CMP sensor mounted on the cylinder head cover and trigger
vanes pressed onto the end of the exhaust camshaft are used
to detect piston position. The signal from this sensor is received
by the ECM which uses it to determine sequential fuel injection
control.

The CMP sensor contains a “Hall Effect” semiconductor and a
magnet. The semiconductor generates a voltage in proportion
to the line of magnetic force passed through it. When a trigger
vane on the camshaft reluctor aligns with the sensor’ internal
magnet, a large amount of magnetic force is generated allow-
ing a high voltage to pass through the semiconductor. When
the trigger vane moves away from the sensor, no magnetic force
is generated and low voltage passes through the semiconduc-
tor.

These generated voltages are rectified to create “ON” (high
voltage) & “OFF” (low voltage) signals to the ECM.

Four trigger vanes are provided on exhaust camshaft and dur-
ing one rotation of camshaft (two rotations of crankshaft), four
high voltage signals are supplied from CMP sensor to ECM.

ECM cylinder identification :
The cylinder is identified by a calculation combined from two sig-
nals ; one from the CKP sensor and one from the CMP sensor.

“Hall Effect” semiconductor

Camshaft——

Trigger vane ——1o

-
lZ

Magnet
CMP sensor—»

----~<«—— High voltage
| | x— Low voltage

JEE—

34-signals/360°

ﬂﬂ—oc 30°
ckp sensor  ({|IIILLLLLALLLLLAEELELAL [ELLRREEEEREEEELRARREEELACECERAREELEAAREEEEEREEEARAEE LAt AREEE M 0
signal 1 120° i 120° i 120°
CMP sensor I I I I I I I
signal 4-signals/720°
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CYLINDER TEMPERATURE SENSOR

The cylinder temperature sensor is installed on the cylinder (top
side) and used to detect the cylinder temperature.

This is a thermistor type sensor (resistance of which changes
depending on the temperature) and inputs a signal to the ECM
as a voltage value. This input signal is used to compensate the
fuel injection time duration, ignition timing, etc.

This sensor is also used to detect engine over-heat as the ECM
detects both the temperature and temperature change gradient
(temperature rise vs time).

EXHAUST MANIFOLD TEMPERATURE SENSOR

The exhaust manifold temperature sensor is installed on the
exhaust manifold and used to detect the exhaust manifold tem-
perature. This sensor is the same type as the cylinder tempera-
ture sensor, and inputs a signal to the ECM as a voltage value.
This input signal is also used to detect engine over-heat.

IAT (Intake Air Temperature) SENSOR

The IAT sensor is installed on the bottom of the air silencer and
used to detect the intake air temperature.

This sensor is the same type as the cylinder temperature sen-
sor, and inputs a signal to the ECM as a voltage value.

This input signal is used to compensate the fuel injection time
duration.

MAP (Manifold Absolute Pressure) SENSOR

The MAP sensor is installed on the intake manifold and used
to detect the intake manifold pressure. It also detects the baro-
metric pressure before starting the engine. This sensor inputs
the intake manifold pressure to the ECM as a voltage value.
This input signal is used as the fundamental signal to deter-
mine the fuel injection time duration, ignition timing, etc.

Resistance
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CTP (Closed Throttle Position) SWITCH

The CTP switch is installed on the bottom of throttle body and
used to detect whether the throttle is fully closed or not.

This switch is “ON” at closed throttle and “OFF” at any open
throttle position. Based on the switch’ throttle position signal
input, the ECM determines the control modes for various con-
trol system (idle air control, ignition timing control, etc.).

NEUTRAL SWITCH

The neutral switch is installed on the cylinder block (STBD side)
and used to detect the shift position.

This switch is “ON” in neutral and “OFF” in forward or reverse.
Based on the switch’ shift position signal input, the ECM per-
forms the following controls :

e When the shift is in forward or reverse at the time of engine
start, the fuel injection function is cancelled.
(Start-in-gear protection. See page 3-33.)

e When the shift is in neutral, fuel injection is controlled so that
the engine speed does not exceed 3000 r/min.

¢ When the shift is in neutral, if the engine speed exceeds 900
r/min., ignition timing is fixed at BTDC 8°.

o After shifting into forward or reverse from neutral, the IAC
valve is controlled to increase intake air for two seconds to
prevent unstable engine idle or stalling.

ECM MAIN RELAY

The ECM main relay is installed in the electric parts holder.
When energized by the turning ignition switch ON, it forms the
circuit which supplies battery voltage to the ECM, injector, ig-
nition coil, IAC valve, CMP sensor and high pressure fuel pump.

=
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O, SENSOR (Optional item)

The Oz sensor is installed in the exhaust manifold only when
the O: feedback operation is performed.

This sensor is a zirconia element (platinum plated) which
changes output voltage depending on the oxygen concentra-
tion difference between its internal and external surfaces. The
voltage change reflects the concentration of the oxygen in the
exhaust gas and is used to perform the Oz feedback operation.

The terminal voltage change (0 — 1 V) is dependent on the
concentration of oxygen in the exhaust gas.

This detected voltage value therefore represents the oxygen
concentration. The terminal voltage decreases when the oxy-
gen concentration is high, and increases when it is low.

NOTE:

As the zirconia element is not conductive below 250°C, the O:
sensor will not function properly until the engine is at normal
operating temperature.

NOTE:

Zirconia element

The zirconia element produces a potential difference (voltage)
when there is a difference in the oxygen concentration of the
gases which contact the two sides of the element.

Since the inner surface of the zirconia element (inside the sen-
sor) is exposed to atmospheric air and the outer surface ex-
posed to the exhaust gas, there is a difference in oxygen con-
centration on each side and thus a difference in the potential
generated.

Zirconia element

Housing
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IGNITION SYSTEM

The ignition system used by the DF90/DF115 is a fully transistorized, electronic microcomputer timing ad-
vanced type.

This system is totally battery powered, with the ECM controlling all ignition timing functions.

The ignition system is composed of the ignition coil, spark plug and components for system control (ECM,
sensor, switch, etc.).

When the ignition switch is “ON”, battery voltage (12V) is applied to the circuit as shown in the illustration.
At the calculated time of ignition, the transistor in the ECM turns “OFF”, breaking the ground circuit.

In this way, a mutual induction high voltage occurs in the ignition coil secondary side and spark is generated.

ECM
Battery
h
goﬁlrge CPU | Sensor/switch
signal input
)
ECM
Rectifier & main p
regulator relay
30A fuse L.
4 Spark timing
(Voltage) r
60A fuse (o) >
— = ] Ignition coil
M
o) ) Ignition * * * {
switch Spark plug 12V
Batiery i I’ il @ terminal voltage  (Time)

IGNITION CONTROL SYSTEM

OUTLINE

Sensors at specific points on the engine monitor current engine conditions and send signals to the ECM.
Based on these signals, the ECM determines the optimum ignition timing and releases voltage to the ignition
coils.

Basic sensors ECM
MAP sensor : _ _ »| Ignition timing is determined by
Informs ECM of intake manifold pressure. a digital map designed in rela-

CKP sensor: - tion to Lntakg manifolélzl pres-
Informs ECM of engine speed and crankshaft angle. sure and engine speed.

Compensating sensors ﬁ

Cylinder temperature sensor :

. »| Igniti imi i
Informs ECM of cylinder temperature. gnition fiming compensation

\

Others I I
CTP switch : | Signal | | Signal |
Informs ECM of throttle position (open/ closed).

Ignition switch : [Ign.coil | |Ign.coil |

Informs ECM of “START” signal.

o
ol

Spark plug
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IGNITION TIMING CHART
The following chart is an example for ignition at BTDC 30°.
‘ 34-signals/360°
100 30"
cwp sensor {[[IIILUTTITTATTIE CACECCARETLARETEAREFCLAECELAE CCLCLTCLAIECLNICCOAD OARECCARECLARTCARTEORECFOAE on
signal 120", 120° . 120°
CMP sensor | | | |
signal 4-signals/720°
. 30° . i— Spark timing .
#1 ignition OFF ! !
signal | In. | Cm. Ep. | Ex. | In. | Cm. | Ep. | Ex. | In.
TDC TDC TDC TDC
i | l |
#3 ignition
signal [ Ex. | n. [ om [ Ep. | Ex | mn. | om | Ep. | Ex
TDC TDC TDC TDC
i | i |
#4 ignition
signal | Ep. | Ex | in. | cm [ Ep. | Ex | In. | cm | Ep
TDC TDC TDC TDC
1 i | i
#2 ignition
signal [ cm. | Ep. | Ex | m | cm | Ep. | Ex | In. | cm
TDC TDC TDC TDC
In.: Intake, Cm.: Compression, Ep.:Explosion, Ex.:Exhaust, TDC : Top Dead Center

CONTROL MODE
WHEN CRANKING :
The ignition timing is fixed at BTDC 5° until the engine starts.

WHEN IDLING / TROLLING :

The ignition timing is controlled within the range of BTDC 3° to 13° to provide stable engine operation at the
specified idling / trolling speed.

When the shift lever is in neutral, if engine speed exceeds 900 r/min., ignition timing remains fixed at BTDC
8°.

WHEN RUNNING (NORMAL OPERATION) :

The ignition timing ranges between BTDC 1° — 44° (DF90) or BTDC 3° — 44° (DF115), depending on current
engine operating conditions.

WHEN DECELERATING :

When the throttle valve is closed suddenly, turning the CTP switch “ON”, the return of ignition timing to the
closed throttle specification (idle speed) is delayed for a programmed duration to prevent engine stalling or
unstable running.

SPECIFICATION

Ignition system

Full-transistorized ignition

Advance

Electronic microcomputer control

Ignition timing

DF 90 : BTDC 1°—44°, DF 115:BTDC 3° —44°

Firing order

1-3-4-2
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ELECTRONIC FUEL INJECTION SYSTEM

The fuel injection system used by the DF90/DF115 is a speed-density, multi-point, sequential, electronic fuel
injection type.

The fuel injection system is composed of the fuel line components, air intake components, and components
for system control (ECM, sensors, switches, etc.).

FUEL INJECTION CONTROL SYSTEM

OUTLINE

Sensors are mounted at precise locations on the motor to monitor the current conditions of engine operation
and send signals to the ECM. Based on these signals, the ECM determines the optimum fuel injection time
duration (fuel amount), fuel injection timing (multi-point sequential timing) and controls the injector operating
signals accordingly.

Fuel injection start timing is set at BTDC445° on exhaust stroke constant.

Basic sensors

ECM

MAP sensor :

Informs ECM of intake manifold pressure. »| Fuel injection time duration

CKP sensor (amount) is determined by

Informs ECM of engine speed and crankshaft angle. = a digital map designed in

relation to intake manifold

Compensating sensors pressure and engine speed.

Cylinder temperature sensor : B ﬁ

Informs ECM of cylinder temperature.

IAT sensor :
Informs ECM of intake air temperature.

Fuel amount compensation

yvyyvy

MAP sensor : |
Informs ECM of barometric pressure at time of engine starting.

vy

Multi-point sequential timing

>

Battery voltage : .
Constantly monitored by the ECM. .

Others

| | | |
| Signal | | Signal | | Signal | | Signal |

CMP sensor :

Informs ECM of camshaft angle. * * * ‘
CTP switch :
Informs ECM of throttle position (open / closed).

m\\ ["\‘ m\\ .[.!I\v

Neutral switch :

Informs ECM of shift position (Neutral or in gear). Injector
ECM
Battery
charge Sensor / switch
coil CcPU B signal input
ECM L
Rectifier & main /[#‘1 Injectllon time
relay A A A (Voltage) duration
regulator oA fuse B ) — |

60A fuse > J. J~

‘ o o Ignition m ) ) 12v
/ switch

Battery

(Time)

Injector ® terminal voltage
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FUEL INJECTION TIMING CHART

34-signals/360°

ﬂf#oo 30°
owp sensor  {[I[[[WI[{WTLMTLUTTLLA AFCLATCLARELAREFARECLATELAE CARCRECEACARECLAECLAEELAE ARCCAREELACLAREAEEATEEAL Lnapr
signal 1 120" 120" 120°
CMP sensor I I I I I I I
signal . .
4-signals/720
BTDC 445° on exhaust stroke Injection time duration
P
ON ~----mmmmmmmm oy ,—l
#1 Injection OFF
signal
| In | Cm | Ep. | Ex | In | Cm | Ep. | Ex. | In.
TDC TDC TDC TDC
[ [ ]
#3 Injection
signal [ Ex. | n. [ cm | Ep. | Ex | m. | cm. | Ep. | Ex
ToC ToC
#4 Injection
signal [ Ep. | Ex [ mm. [ om | Ep. | Ex | in. | ocm._ | Ep.
00 o (700
-
#2 Injection

signal [ cm. | Ep. | Ex [ In. | cCm. Ep. | Ex. | in. | Cm.

|
[7oc] o o

In.: Intake, Cm.: Compression, Ep.: Explosion, Ex.:Exhaust, TDC : Top Dead Center

CONTROL MODE
BEFORE START :
When the ignition switch is turned “ON”, the ECM receives a MAP sensor signal, indicating the static baro-
metric pressure of the intake manifold. This signal is used to compensate the fuel injection map for altitude.

WHEN CRANKING :
Fuel is simultaneously injected to all cylinders every time any piston is positioned at compression stroke.

AFTER START (FAST-IDLE FUNCTION):
The fuel injection amount is controlled to remain increased until the timer, set according to cylinder tempera-
ture at the time of engine start, expires.

WHEN IDLING / TROLLING :
The fuel injection amount is controlled to maintain a stable engine speed at the specified idle / trolling rpm.

WHEN ACCELERATING :
The fuel injection amount is controlled to increase.

WHEN DECELERATING :
The fuel injection amount is controlled to decrease.
The fuel injection is also cut off on very rapid engine deceleration.
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FUEL DELIVERY SYSTEM COMPONENTS

The fuel delivery system is composed of the low pressure line components (fuel tank, filter, pump, etc.), fuel
vapor separator, high pressure fuel pump, high pressure fuel filter, fuel pressure regulator (located in the fuel
vapor separator), delivery pipe, fuel injector and hoses.

Fuel is supplied through the primer bulb, low pressure fuel filter, and low pressure pump to the fuel vapor
separator.

Fuel flow from the fuel vapor separator is pressurized by the high pressure fuel pump and supplied through
the high pressure fuel filter and fuel delivery pipe to the fuel injectors.

The pressure regulator maintains fuel pressure in the feed line between the high pressure fuel pump and fuel
injector.

This pressure, maintained at a constant level, is higher than the pressure in the vapor separator chamber.

When fuel feed line pressure exceeds vapor separator chamber pressure by more than approx. 255 kPa (2.55
kg/cm?, 36.3 psi.), the valve in the fuel pressure regulator will open and return the excess fuel to the vapor
separator chamber.

Pressurized fuel enters into the intake ports through the fuel injector based on the sequential signals supplied
from the ECM.

Primer bulb

1o
)

Low pressure r
fuel filter

N\
Low pressure W N
fuel pump
—
Fuel vapor Fueltank
separator @ @ l
Evaporation hose
Fuel pressure @ Hi
gh pressure fuel pump
regulator L -— ) @ High pressure fuel filter

@ Fuel return pipe
@ Fuel delivery pipe
® Fuel injector

Breather hose

Silencer L

Intake manifold

Throttle body




ENGINE CONTROL SYSTEM __3-17

FUEL VAPOR SEPARATOR
The fuel vapor separator incorporates a float system that maintains a constant fuel level inside the separator

chamber.
As the fuel level decreases, fuel flows into the vapor separator from the low pressure fuel pump.
The function of this unit is to separate vapors from fuel delivered by the low pressure fuel pump or fuel

returned from the fuel pressure regulator.
This vapor is routed through the evaporation hose connecting the vapor separator cover to the cylinder head

cover.

HIGH PRESSURE FUEL PUMP
The high pressure fuel pump is an “integral” type in which the pump mechanism is located within the fuel

vapor separator.
To supply the optimum fuel amount, the pump is driven by the duty cycle signal from ECM.

Fuel inlet

Valve seat

Needle
valve

© || High pressure
—T1 fuel pump

Float H

Chamber/&{[i

Fuel pressure Suction filter

regulator 1 / 7
Fuel return .
Fuel drain screw l

Fuel drain
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FUEL PRESSURE REGULATOR

The fuel pressure regulator is located in the fuel vapor separator.

The regulator’s function in the system is to maintain a constant fuel pressure relative to the injector while the
engine is operating.

The regulator diaphragm chamber is open to the fuel vapor separator chamber to keep the pressure bal-
anced.

Fuel pressure, adjusted by the regulator, is constantly maintained higher than the pressure in the fuel vapor
separator chamber by approx. 255 kPa (2.55 kg/cm?, 36.3 psi).

By-pass fuel is returned back to the fuel vapor separator chamber.

VALVE CLOSED VALVE OPENED
(below 255 kPa) (over 255 kPa)

\

o0
I 1 <:| ’
oo to Fuel vapor separator
chamber
(Fuel return)

i {1

from Delivery line from Delivery line

FUEL INJECTOR

The fuel injector is an electromagnetic valve operated by a sig-
nal from the ECM.

When the injection signal is supplied to the fuel injector, the 4
solenoid coil is energized pulling up the plunger.

This opens the injector valve and injects fuel.

Because the fuel pressure is kept constant, the amount of fuel
injected is determined by the amount of time (duration) the valve
is open.

1. Filter
2. Solenoid coil
3. Ball valve

3
4. Terminal
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FUEL PUMP CONTROL SYSTEM

OUTLINE

To supply the optimum fuel amount, the ECM controls the fuel pump drive duty cycle, a repeated ON / OFF
signal, at a specified rate (1000 times a second).

Based on engine speed and battery voltage, the ECM determines the optimum duty (repeating “ON” time rate
within a cycle) and sends this signal to the fuel pump.

CKP sensor :
Informs ECM of engine speed.

Battery voltage — ECM

Fuel pump

Ignition switch :
Informs ECM of “START” signal.

Duty cycle signal for fuel pump

Battery (example : 80% duty)
charge
. CPU “ LY
coil | cPU ] _ONTEme . 100 = duty (%)
» 1 cycle time
Rectifier &
regulator J- N 0.8 ms
60A fuse g é OFF ] ]
i ) Sensor / switch
Ignition signal input ON ! Time
switch B 1 ms (1cycle)

Battery Fuel pump

CONTROL MODE
BEFORE START :
For 3 seconds after ignition switch is turned “ON”, the pump is controlled to operate at 100% duty in order to

initially pressurize the high pressure line.

WHEN CRANKING :
The pump is controlled to operate at 100% duty.

WHEN RUNNING (NORMAL OPERATION) :
The pump is controlled to operate at 70 — 90% duty based on the current engine speed and battery voltage.
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AIR INTAKE COMPONENTS

Air, after entering through the silencer, passes through the throttle body and flows into the surge tank where
it is then distributed to the cylinder intake manifold.

Intake manifold pressure, monitored by the MAP sensor, is an indirect measure of the intake air amount.
When the throttle is fully closed, the main supply of intake manifold air necessary to sustain engine idle
passes through the by-pass air passage.

To maintain engine idle speed at specification, the ECM controlled IAC valve supplies a regulated amount of
additional air through the IAC (idle air control) passage.

<3 : Airflow
Intake
manifold

IAC valve

Valve

=
Silencer — .n I 1 lj

—~ § 7
-

Throttle MAP sensor
body ﬂ By-pass

air screw

THROTTLE BODY

The throttle body assembly consists of the main bore, throttle
valve, by-pass air passage, by-pass air screw and CTP switch.
The throttle body adjusts the intake air amount with the throttle
valve which is connected to the throttle / linkage lever.

The CTP (closed throttle position) switch installed on the bot-
tom of throttle body informs of throttle valve position.

NOTE:

Do not try to adjust or remove any of the throttle body compo-
nent parts (CTP switch, throttle valve, throttle / linkage lever,
etc.).

These components have been factory adjusted to precise speci-
fications.
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BY-PASS AIR SCREW / PASSAGE

Since the throttle valve is almost fully closed when idling / troll-
ing, the main flow of air necessary to maintain idling / trolling
speed passes through the by-pass air passage.

The by-pass air screw controls the flow of air through the pas-
sage and provides a means of partially adjusting the total amount
of air necessary for idling / trolling.

® Cap = | ‘
2 By-pass air scre
® Throttle body, ;

NOTE: I
See page 2-14 for the by-pass air screw adjustment procedure. :

IAC VALVE / PASSAGE

The IAC valve is a linear solenoid plunger type mounted on the
intake manifold.

Its purpose is to control the amount of intake air flowing from
the IAC passage.

The IAC valve is driven by the duty cycle signal from the ECM.

IDLE AIR CONTROL SYSTEM
OUTLINE
The ECM controls the duty cycle signal of the IAC valve to regulate a portion of the intake air flow to the intake
manifold.
This system is used for the following purposes :
* To keep idling / trolling at specified speed.
* To improve driveability when decelerating.
(Dash-pot effect)
e To improve engine starting and warm-up performance.
(Fast-idle function)
The sensors / switch shown below monitor current engine condition and send signals to the ECM. Based on
these signals, the ECM determines the optimum duty cycle (repeating “ON” time rate within a cycle).
A repeating ON / OFF signal at a specified rate (250 times a second) is then sent to the IAC valve.

CKP sensor :
Informs ECM of engine speed.
MAP sensor : Signal
Informs ECM of intake manifold pressure. -
ECM
CTP switch :
Informs ECM of throttle position (open / closed).
Cylinder temp. sensor : L
Informs ECM of cylinder temperature. IAC valve
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Duty cycle signal for IAC valve

Battery
ECM . 209
charge (example : 20% duty)
col “ON” time
—————— x 100 = duty (%
cry 1 cycle time x 100 = duty (%)

Rectifier &
regulator 47 ||,  08ms
l é OFF
60A fuse
Sensor / switch
@) ) Ignition signal input ON Time
switch — - 4 ms (Teycle)

Battery IAC valve

CONTROL MODE

BEFORE START :
The IAC valve is closed (0% duty) when engine is not running (but ignition switch is ON).

WHEN CRANKING :
The IAC valve is controlled to operate at approx. 80% duty.

AFTER START (FAST-IDLE FUNCTION) :
The IAC valve is controlled to operate at approx. 25 — 50% duty until the timer, which was set according to
cylinder temperature at cranking, expires.

WHEN IDLING / TROLLING :

The IAC valve is controlled so that the engine speed is stable at the idling / trolling speed specified.

During this period, the IAC valve has a duty cycle of approx. 15% but will vary slightly as idling / trolling
conditions change.

WHEN RUNNING (NORMAL OPERATION) :
The IAC valve is controlled to operate at 20 — 50% duty, which depends on the current engine conditions.

WHEN DECELERATING (DASH-POT EFFECT) :

When the throttle valve is suddenly returned to full close and the CTP switch signal changes to “ON”, the IAC
valve operates at a controlled gradual return to idle / troll operating duty to prevent engine stalling or unstable
running.

NOTE:

Due to the limited intake air flow from the IAC passage and in order to effectively use both the “Dash-pot
effect” and “Fast-idle function”, the by-pass air screw must be adjusted to provide IAC valve operation at
approx. 156% duty at the engine idling / trolling specification.

See page 2-14 for the by-pass air screw adjustment procedure.
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CAUTION SYSTEM

The following four caution systems alert the operator when an
abnormality occurs on the engine.

OVER-REVOLUTION CAUTION
LOW OIL PRESSURE CAUTION
OVERHEAT CAUTION

LOW BATTERY VOLTAGE CAUTION

CAUTION CAUTION CAUTION OI\.IIEIT'I-:EIV

TYPE LAMP BUZZER (3000 r/min.)
Over-revolution Yes D No Yes
Low oil pressure Yes @(®D) Yes Yes
Overheat Yes QD) Yes Yes
Low battery voltage | Yes @ Yes No

OVER-REVOLUTION CAUTION SYSTEM

CONDITION :

MONITOR-TACHOMETER

3 4
\\\n ul,,’,

/5

N

6

—

\“'“/I N

(C]

Q
@

1, \\\\
<

X1000rpm
TEMP OIL  REV

@ CHECKE @ LMIT @

@O
@ “REV LIMIT” lamp
@ “OIL lamp
@ “TEMP” lamp

@ “CHECK ENGINE” lamp

When the engine speed exceeds 6500 r/min., the ECM initiates intermittent fuel injection and ignition signals
to provide a maximum engine speed of 6500 r/min. (Over-revolution limiter).

ACTION :

Engine speed

Automatically reduced to approx. 3000 r/min. by intermittent fuel injection and ignition

signals.

Caution lamp

“REV-LIMIT” lamp lights continuously.

Caution buzzer

No buzzer sounds.

RESET :

Close throttle to reduce engine speed below approx. 3000 r/min. for one second.
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LOW OIL PRESSURE CAUTION SYSTEM

CONDITION :

Immediate activation of system when the oil pressure switch turns “ON” due to an engine oil pressure drop
below 100 kPa (1.0 kg / cm2, 14 psi.).

ACTION :

Engine speed Automatically reduced to approx. 3000 r/min. by intermittent fuel injection and ignition
signals if the system is activated at 3000 r/min. or higher.

Caution lamp “OIL” lamp lights continuously.
“REV-LIMIT” lamp lights continuously during engine speed rev-limiter activation.

Caution buzzer | Sounds in a series of long (1.5 sec.) beeps.

RESET :

Stop engine and check engine oil level. Refill engine oil to the correct level if below the low oil mark.
If the engine oil level is correct, the following causes may be considered :

* Improper oil viscosity.

Malfunctioning oil pressure switch.

Clogged oil strainer or oil filter.

Worn oil pump relief valve.

Oil leakage from oil passage.

» Excessive wear / damage of oil pump.

NOTE:

The low oil pressure caution system is reset when the oil pressure is restored to over 1.0 kg/cm? with approx.
3000 r/min. or less engine speed operation.

However, the engine must be stopped and checked immediately once the system is activated.



OVERHEAT CAUTION SYSTEM
CONDITION 1 (Maximum temperature)
Immediate activation of system when :

e Cylinder temperature reaches 121°C.

e Exhaust manifold temperature reaches 114°C.

CONDITION 2 (Temp. rise vs Time)
Immediate activation of system when :

* The average temperature difference during three consecutive 10 seconds measurement periods of the
cylinder temperature sensor at engine speeds of 500 r/min. or higher exceeds the limits as shown below.

Temperature range

Temperature difference

86 °C ~99 °C

Approx. 2.2 °C

99 °C ~

Approx. 0.6 °C

ENGINE CONTROL SYSTEM

e The average temperature difference during three consecutive 10 seconds measurement periods of the
exhaust manifold temperature sensor at engine speeds of 500 r/min. or higher exceeds the limits as shown
below.

Temperature difference
Approx. 9.6 °C
Approx. 1.4 °C

Temperature range
80°C ~95°C
95°C ~

ACTION :

Automatically reduced to approx. 3000 r/min. by intermittent fuel injection and ignition
signals if the system is activated at 3000 r/min. or higher.

Engine speed

“TEMP” lamp lights continuously.
“REV- LIMIT” lamp lights continuously during engine speed rev-limiter activation.

Caution lamp

Caution buzzer | Sounds in a series of long (1.5 sec.) beeps.

RESET :

Close throttle to reduce engine speed below approx. 3000 r/min.

When cylinder temperature drops below the limits as shown below, the system resets. However, the system
may be activated again unless the cause for overheat (such as insufficient water) is removed.

Caution cause

Reset temperature

Condition 1
(Maximum temperature)

Approx. 70 °C

Condition 2
(Temperature rise vs Time)

Approx. 65 °C
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LOW BATTERY VOLTAGE CAUTION SYSTEM

CONDITION :
System is activated when battery voltage decreases to less than 9 volts for 30 seconds.

ACTION:

Engine speed |No engine speed limiter is activated.
Caution lamp |“CHECK ENGINE” lamp lights continuously.
Caution buzzer | Sounds in a series of long (1.5 sec.) beeps.

RESET:

This caution system is automatically reset when battery voltage increases to more than 9 volts. Refrain from
using electrical equipment requiring high amperage such as hydraulic trim tabs, hydraulic jack plate, etc. after
this caution is activated.
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SELF-DIAGNOSTIC SYSTEM

The self-diagnostic system alerts the operator when an abnor-
mality occurs in a signal from sensor, switch, etc.

When the system is activated, the “CHECK ENGINE” lamp
flashes (lights intermittently) according to each code pattern

along with a buzzer sound.

When engine is running, the buzzer sounds a series of short

(0.2 sec.) beeps.

When engine is not running, the buzzer sounds according to
each code pattern, but not simultaneous with the lamp flash.
The buzzer sound, activated by the self-diagnostic system, can
be temporally canceled by pushing the ignition key in.

MONITOR-TACHOMETER

3 4
o\ ul,,//

4]

@
®
o

YZn \\\\\
Jry

X1000rpm
TEMP OIL REV

“CHECK ENGINE” lamp

PRIORITY / CODE / PATTERN FOR SELF-DIAGNOSTIC SYSTEM OPERA-

TION
PRIORITY FAILED ITEM CODE | LAMP FLASHING PATTERN FAIL'S:gﬁ\?g STEM

1 MAP sensor 1 3-4 Zf’; M T YES
on

2 CKP sensor 4-2 off —l |—| |_| |_| | | | | YES

3 IAC valve / By-pass air 3_1 |°" |‘| |‘| |‘| |‘| NO
screw adjustment off
on

4 CMP sensor 2-4 off | | | | | | | | YES
. on

5 CTP switch 2-2 | | | | | NO
off
. on

6 Cylinder temp. sensor 1-4 off —l |—| |_| |_| |_| | YES
on

7 IAT sensor 2-3 | | | | | | | YES
off
MAP sensor 2 on

8 (Pressure detect passage) 8-2 off —H—H—H—H—H— NO
Rectifier & regulator on

9 (Over-charging) [NOTE1] =1 o —ﬂ—ﬂ— NO

Exhaust manifold on _ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_
10 temp. sensor 1=5 1o VES
11 Fuel injector 4-3 Zf: NO
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NOTE:

e If more than two items fail at once, the self-diagnostic indication appears according to priority order. The
indication repeats three times.

e If the failed item remains, the self-diagnostic indication appears again after turning the ignition switch “ON”.

e After correcting failed item, the self-diagnostic indication appears until the ECM receives the proper signal
with the engine running.

e For cylinder temp. sensor, exhaust manifold temp. sensor or IAT sensor the self-diagnostic indication will be
canceled after corrective action by turning the ignition switch “ON”.
(The ECM will require 10 — 20 seconds after turning the ignition switch “ON” to cancel the self-diagnostic
indication.)

NOTE 1:

The self-diagnostic indication may be canceled by turning ignition switch “ON” because the ECM detects only
battery voltage, not charging output. Under this condition the buzzer will not sound a 1-1 code.

However, if the rectifier & regulator have failed, the self-diagnostic indication will again appear after starting
the engine.
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CONDITION FOR SELF-DIAGNOSTIC SYSTEM OPERATION

FAILED ITEM CONDITION
MAP sensor 1 * No signal (With engine running)
¢ Receiving an out of range “37-860 mmHg (0.20—4.53V)” signal
(With engine running)
CKP sensor * During one crankshaft rotation, 34 signals are not input to the ECM

IAC valve / By-pass air screw
adjustment

IAC valve operates at 90% duty or higher when CTP switch is “ON”
[NOTE 1]

CMP sensor

During two crankshaft rotations, 4 signals are not input to the ECM

CTP switch

Receiving “ON” signal when engine speed is 2500 r/min. or higher and intake
manifold pressure is 319 mmHg or higher

Cylinder temp. sensor

No signal
Receiving an out of range “— 46 to +170 °C (0.10 — 4.63V)” signal

IAT sensor * No signal
* Receiving an out of range “— 46 to +178 °C ( 0.04 — 4.46V)” signal
MAP sensor 2 * Receiving unchanging signal regardless engine speed change

(Pressure detect passage)

[NOTE 2]

Rectifier & regulator
(Over-charging )

Receiving 16 volts or higher signal

Exhaust manifold temp. sensor

No signal
Receiving an out of range “— 46 to +170 °C (0.10 — 4.63V)” signal

Fuel injector

No operation signal from the ECM

NOTE 1:

These conditions will be caused by IAC valve failure or incor-
rect by-pass air screw adjustment. If IAC valve is always closed
or by-pass air is too low, the ECM controls the IAC valve duty
to increase to maintain the idling / trolling speed specified.

NOTE 2:
This condition will be caused by clogged pressure detect pas-
sage in intake manifold.
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FAIL-SAFE SYSTEM

The fail-safe system is closely related to the self-diagnostic system.

When an abnormality occurs in a sensor signal, the ECM ignores the out-of-range signal and assumes a pre-
programmed value for the failed sensors.

This allows the engine to continue running under the fail-safe condition.

PRE-PROGRAMMED VALUE FOR FAIL-SAFE SYSTEM

FAILED ITEM PRE-PROGRAMMED VALUE
MAP sensor 1 e 319 — 475 mmHg / (Correspond to approx. 750 — 4000 r/min.) [NOTE 1]
CKP sensor Based on signals from CMP sensor :

* Ignition timing fixed at BTDC 5°
e Normal sequential fuel injection

CMP sensor Based on signals from CKP sensor :

(a) Failed while engine running

e |gnition timing fixed at BTDC 5°

¢ Normal sequential fuel injection

(b) Failed prior to engine start

e |gnition timing fixed at BTDC 5°

e 1 simultaneous injection for all cylinders per 2 crankshaft rotations

Cylinder temp. sensor 60 °C (140 °F)
IAT sensor 45°C (113 °F)
Exhaust manifold temp. 60 °C (140 °F)
sensor

NOTE:
There is no back-up system for the ECM itself. The engine will stop if it has failed.

NOTE 1:
This value will change according to the current engine speed.



ENGINE CONTROL SYSTEM

3-31

OPERATING HOUR INDICATION SYSTEM

When the ignition switch is initially turned “ON” (from “OFF”),
the ECM tests the caution system by turning on all four lamps
in the monitor-tachometer and sounding the caution buzzer for
an initial two seconds.

For the next three seconds, the ECM indicates the total operat-
ing hours, using a combination of the tachometer needle and
“REV-LIMIT” lamp flashing.

MONITOR-TACHOMETER

X1000rpm
TEMP OIL REV

NOTE:
The total operating hours displayed are those of actual engine
operation, not ignition switch “ON” time.

CHART OF TOTAL OPERATING HOURS INDICATION

Total MONITOR-TACHOMETER
operating Needle D REV-LIMIT lamp
hours indication @ flashing *
0h—(49h) No
50h 500 rpm
60 h 600 rpm No
540 h 5400 rpm
550 h 500 rpm
%0h 600 rom ttme
1040 h 5400 rpm
1050 h 500 rpm

: : 2 times
1540 h 5400 rpm
1550 h 500 rpm

: : 3 times
2030 h 5300 rpm
2040 h or over 5400 rpm 3 times

* : One flashing is corresponded to 500 hours.
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OIL CHANGE REMINDER SYSTEM

This system informs the operator of the time for replacing EN-
GINE OIL on the basis of the recommended maintenance
schedule. When the total motor operating hours have reached
the preprogrammed hours, the “OIL” lamp will flash, and the
buzzer will begin a series of double beeps if engine is not run-
ning (but ignition switch is ON). The above mentioned indica-
tion will repeat untill canceling system activation.

NOTE:
This system will activate up to 2100 hour’s operation.

INDICATION OF SYSTEM ACTIVATION

Buzzer OIL lamp

5sec 0.3 sec
——————

A

03sec [][7] 083sec ON j‘lii‘J ON
J | I U l_ OFF OFF

Action

Starting operation

l—m)J |—(*4)—l

Indication — Cancellation

l_ (2) — (i‘)

Indication — Cancellation

vy
l—(3) (f)

Indication — Cancellation

gy
1_(3) (f)

Indication — Cancellation

Repeat

*1: Lapse of initial 20 hour’s operation

*2 : Lapse of 80 hour’s operation

*3: Lapse of 100 hour’s operation

*4 : When performing cancellation before
system activation

0.3 sec 0.3 sec
Ign. switch I OFF I ON | ENGINE START — RUNNING
"
ON
Buzzer JI ”ﬂ ﬂ-”
OFF
ON x f
OIL lamp !“ l H [” ”I “” ””“”
OFF
* : Indicator check (No relation to OIL CHANGE REMINDER SYSTEM)

CANCELLATION

Procedure

1. Turn ignition key to “ON” position.

2. Pull out emergency stop switch plate .

3. Pull up emergency stop switch knob (2 three times in seven
seconds. A short beep will be heard if cancellation is suc-
cessfully finished.

4. Turn ignition key to “OFF” position.

5. Set switch plate @ in original position.

NOTE:

e Canceling of the system activation is possible regardless of
whether or not the engine oil has been replaced. Once the
system has operated, however, Suzuki strongly recommends
that the engine oil be replaced before canceling the system
activation.

e Even if the engine oil has been replaced with the system not
operating, it is still necessary to perform the cancellation.

@0 -
¥ | A
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START-IN-GEAR PROTECTION SYSTEM

A switch to detect neutral gear position is located on the cylinder block (STBD side) and operated by the
clutch control lever.

This ON / OFF type switch is “ON” in neutral and “OFF” in forward or reverse.

On starting the engine, the ECM detects the shift position using the neutral switch. When the neutral switch is
“OFF”, the ECM does not provide injector operating signal.

This neutral switch is also used to regulate the starter motor circuit.

The engine will not start, even by emergency rope, with the shift in the forward or reverse position.

OPERATION
SHIFT POSITION NEUTRAL _ -
SWITCH | Fuel injector Ignition Fuel pump | Starter motor
Neutral ON Yes Yes Yes Yes
Forward / Reverse OFF No Yes Yes No
Battery 12V power supply
charge
coil ®
) g )
Rectifier & » i Clutch Neutral switch
regulator : lever
30A Fuse ——
60A fuse ’_sz_ L ,ﬂ]; o :l::
oFF_[OIO | ECM L —i
:|ON OQ | :
|irART ©ee[©) | O “F O | I
Remo-con box «— |— O —)
f—‘_ : Jl )
/—‘_._’X
@ Neutral switch
@ Neutral switch |
@ Ignition switch Reverse <= | => Forward
@ Starter motor .
®) Starter relay Neutral
® ECM main relay
@ © @ Starter magnetic switch

Battery
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O, FEEDBACK SYSTEM

After extended usage, engine components may become deteriorated or worn out.

This might make the A/F (air / fuel mixture ratio) incorrect which could affect exhaust emissions. To correct the
A/F, an O sensor must be temporally installed in the exhaust manifold. This sensor is used to measure the
concentration of oxygen in the exhaust gas at engine speeds of 2000, 3000 and 4000 r/min.

The ECM uses the input data from the O: sensor to correct the compensation coefficient of the fuel injection
duration map within the ECM itself.

O: sensor :
Informs ECM of concentration of oxygen in exhaust gas.

1—|
— ™ ECM : Feedback
|

18213-74F00 : O, sensor

NOTE:
For fuel mixture check (O: feedback) operation procedure, refer to “Suzuki Diagnostic System Operation
Manual’.
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INSPECTION
PRECAUTION ON SYSTEM INSPECTION

A WARNING

To prevent any unexpected engine start, perform the following before proceeding with any CRANK-
ING tests.
¢ When performing tests not related to fuel injector operation :
e Disconnect all fuel injector wire connectors.
¢ When performing tests related to fuel injector operation :
e Relieve fuel pressure in line. (See page 5-3)
e Disconnect high pressure fuel pump wire connector located on fuel vapor separator.

¢ Always turn ignition switch “OFF” and disconnect battery cables when wires are being discon-
nected or connected.
¢ Hold and pull connector pieces when disconnecting. Do not pull wires.

NOTE:

e Self-diagnostic codes will remain in ECM memory even if battery is disconnected.
e As each terminal voltage is affected by battery voltage, use a full-charged battery.
e Make sure all ground points have good electrical contact.

e Make sure all wires / cables are securely connected.

44-PIN TEST CORD

This test cord is used when checking the circuit for voltage, etc. and connected between ECM and the wiring
harness.
To measure, connect the tester probe to the relevant terminal of the test cord.

09930-89950 : 44-pin test cord

o — |

3| 21 23 KE3 63 i K3 K 23 Y K3 | [ | [ Y
21 3 3 3 3 d 3 3 | 2 || e

112(3|4|5|6|7 (8|9 (10(11|12|13 23(24(25(26|27|28(29|30|31|32|33|34 |35
14|15(16 17|18{19|20(21 22 36|37|38 39(40|41(42(43! 44
White connector Black connector

71 8] 9| 10y 11 12] 13| 14| 15| 16 17| 18] 19] 20| 21| 22

23| 24| 25| 26| 27| 28| 29| 30| 31| 32| 33| 34| 35| 36| 37| 38| 39| 40| 41| 42| 43| 44|
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INSPECTION FOR ECM CIRCUIT VOLTAGE

ECM cannot be bench checked. It is strictly prohibited
to connect any tester (voltmeter or ohmmeter) to an
ECM separated from the engine wiring harness.

09930-89950 : 44-pin test cord
09930-99320 : Digital tester

Tester range : = V (DC voltage)

1. Connect 44-pin test cord between ECM and wire harness
as shown in figure.

2. Turn ignition switch ON.

3. Connect the tester probe @ (Black) to body ground, and
measure voltage according to “CIRCUIT VOLTAGE TABLE”.

ECM

44-pin test cord

(White connector) (Black connector)

23|24(25(26(27|28|29(30(31|32(33(34 |35
38| |39]40|41(42(43 44

112|3|4|5[(6|7|8|9|10{11[12|13

14{15(16] |17(18{19|20|21 22

Wire harness

[
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CIRCUIT VOLTAGE TABLE
Ll oot CIRCUIT Rt CONDITION / REMARKS
1 J— J— J— J—
5 BIR Emergency stop switch Approx. 5V Ign?t?on sw?tch ON, stop sw?tch plate IN
Approx. 0V Ignition switch ON, stop switch plate OUT
Approx. 12V Ignition switch ON, key pushed in
8 © Buzzer cancel Approx. 0V Ignition switch ON, ke§ Eot pushed in
4 Y/B Tachometer — —
) Approx. 0V Ignition switch ON, shift in NEUTRAL
5 Br Neutral switch — - —
Approx. 2.5V Ignition switch ON, shift in FORWARD or REVERSE
6—12V While engine cranking.
6 J— [— [— J—
7 VIW Ex-manifold temp. sensor 0.10 — 4.63V | Ignition switch ON
8 — [— f— —
9 Lg/W Cylinder temp. sensor 0.10 — 4.63V | Ignition switch ON
10 B Ground for ECM — —
11 B/W Ground for sensors — —
12 BI/B Oil lamp — —
13 P/B Ground for ECM main relay — —
14 — — — —
15 R/B CKP sensor — _
16 oYy PC communication — —
17 G/Y TEMP lamp — —
18 B/R IAC valve solenoid (-) Approx. 12V | Ignition switch ON
19 — — — —
20 B Ground for ignition coil — —
21 — — — —
22 Lg No.4 Fuel injector (-) Approx. 12V | Ignition switch ON
23 BI Oil pressure switch Approx. 5 Engine running
Approx. OV Engine stopped (Ignition switch ON)
o4 Lg/R CTP switch Approx. 12V Ignition switch ON, throttle open (any position)
Approx. OV Ignition switch ON, throttle fully closed
25 P REV-LIMIT lamp — —
26 G/W CHECK ENGINE lamp — —
27 BI/W Buzzer — —
28 — — — —
29 w MAP sensor 0.20 — 4.53V | Ignition switch ON
30 Gr ECM power source Approx. 12V Ignition switch ON
31 Lg/B IAT sensor 0.04 — 4.46V | Ignition switch ON
32 B Ground for ECM — —
33 0/G CMP sensor Approx. 0.3V or 5V | Ignition switch ON
34 B/G O:2 feedback / PC communication — —
35 R Power source for MAP sensor Approx. 5V Ignition switch ON
36 Y PC communication — —
Approx. OV For 3 sec. after ignition switch ON
37 B/W Fuel pump (-) Engine running
Approx. 12V Engine stopped (Ignition switch ON)
38 R/W No.3 Fuel injector Approx. 12V Ignition switch ON
39 B/Y No.2 Fuel injector injecortor Approx. 12V Ignition switch ON
40 0o/B No.1 Fuel injector Approx. 12V Ignition switch ON
41 — — — —
42 B Ground for ignition coil — —
43 Bl No.2 Ignition (-) Approx. 12V Ignition switch ON
44 (0] No.1 Ignition (-) Approx. 12V Ignition switch ON

71 8

9] 10| 11 12| 13

141 15| 16 17| 18] 19] 20| 21| 22

23| 24| 25| 26| 27| 28| 29| 30| 31| 32| 33| 34| 35| 36| 37| 38| 39| 40| 41| 42| 43| 44|
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INSPECTION FOR RESISTANCE

09930-99320 : Digital tester

Tester range : Q (Resistance)

NOTE:

Make sure ignition switch is always OFF when measuring resistance.

1. Disconnect battery cables from battery.

2. Disconnect wire harness connector from ECM.

3. Connect the tester probes to terminal (wire harness side), and
measure resistance according to “RESISTANCE TABLE”.

==

S S—

[44][#3][42][41][40] [30] 3] [37][36][35] [ 34] [38] [22] 3] 20] [29] 2] [27] 28] [25] [24] [23]

L2][21] o] [re][re] 7 ]re] 18] 4] rs][r2] [ir] o] [ I [e] [7][e [ ][« (= ][ IIII]

[

Wire harness

RESISTANCE TABLE

Cylinder temperature sensor

9 (Lg/W) to 11 (B/W)

Ex-mani. temperature sensor

7 (V/W) to 11(B/W)

ITEM TERMINAL FORTESTER STANDARD RESISTANCE

PROBE CONNECTION (at 20°C)

CKP sensor 5 (R/B) to 11(B/W) 168 — 252 Q

Ignition coil No.1&4 (Primary) 30 (Gr) to 44 (O) 19-250

Ignition coil No.2&3 (Primary) 30 (Gr) to 43 (BI)

Fuel injector No.1 30 (Gr) to 40 (O/B)

Fuel injector No.2 30 (Gr) to 39 (B/Y)

Fuel injector No.3 30 (Gr) to 38 (R/W) 11.0-16.50

Fuel injector No.4 30 (Gr) to 22 (Lg)

IAC valve 30 (Gr) to 18 (B/R) 8-12Q

IAT sensor 31 (Lg/B) to 11 (B/W)

0°C ( 32°F) : 5.3 - 6.6 kQ
25°C ( 77°F):1.8-2.3kQ
50°C (122°F) : 0.73 — 0.96 kQ
75°C (135°F) : 0.33 - 0.45 kQ

(Thermistor characteristic)

ECM main relay

13 (P/B) to Terminal (A) [NOTE1]

80-120 Q
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NOTE1:
Disconnect remote control wire harness, and connect tester
probe to terminal ® (Gray wire).

COMPONENT INSPECTIONS

FUEL PUMP 3 SEC. OPERATING SOUND
Turn ignition switch ON and check for fuel pump operating
sound.
Fuel pump operating sound :

Sounds for approx. 3 seconds only
NOTE:
Fuel pump operating sound is low because pump is in fuel va-
por separator. If you cannot hear pump sound clearly, use a
sound scope or long blade screw driver.

FUEL INJECTOR OPERATING SOUND (CRANKING)
1. Touch a sound scope or long blade screw driver to fuel in-
jector body as shown.

2. Crank engine and check for injector operating sound.

Injector operating sound : “Click”

FUEL INJECTOR OPERATING SOUND (INDIVIDUAL)
1. Disconnect fuel injector wire, and connect the test cord.

09930-89260 : Injector test cord A
2. Connect Gray wire to body ground.
3. Momentarily touch Black/Yellow wire to starter motor mag-

netic switch “B” terminal (connected to battery positive &
terminal), and check for injector operating sound.

Injector operating sound : “Click”

Connecting fuel injector to battery positive for more
than a few seconds may cause injector overheating and
possible injector solenoid failure.
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FUEL INJECTOR OPERATING SIGNAL

+ s
L Starter motor magnetic
1|2|3|4|5(6|7|8|9]10 24|25(26(27(28[29(30(31(32|33|34(35 switch “B” terminal
14|15|16| |17|18|19[20[21| |22 36(37(38| [39]40|41|42(43] |44
(White connector) (Black connector)

i

Wire harness/

09930-89950 : 44-pin test cord

Peak voltmeter Stevens CD-77
Tester range : NEG50

1. Connect test cord between ECM and wire harness as shown
in figure, then turn ignition switch ON.

2. Connect tester probe @ (Black) to starter motor magnetic
switch “B” terminal (connected to battery positive ® termi-
nal) as shown in figure.

3. Connect tester probe @ (Red) to each terminal.
(Voltage)
Injector Terminal J- l

No.1 40

No.2 39 12V ®<—

No.3 38 (Time)
No.4 22 ® Peak voltage reading (NEG)

0V level for peak voltmeter

4. Crank engine and measure voltage.
Fuel injector operating signal : 6 — 10V
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IGNITION COIL OPERATING SIGNAL

+ —
/ Starter motor magnetic
1|2(3(4(|5|6|7|8]|9]10 24(25(26|27|28|29|30(31|32|33|34 |35 switch “B” terminal

14{15|16 17|18(19|20|21 37(38| |39(40(41|42|43| |44

(White connector) (Black connector)

Wire harne7

09930-89950 : 44-pin test cord

Peak voltmeter Stevens CD-77
Tester range : NEG50

1. Connecttest cord between ECM and wire harness as shown
in figure, then turn ignition switch ON.

2. Connect tester probe © (Black) to starter motor magnetic

switch “B” terminal (connected to battery positive ® termi-
nal) as shown in figure. (Voltage)

3. Connect tester probe @ (Red) to each terminal.

Ignition coil Terminal tav ‘IJLIJ[I@S—

No.1 & 4 44 (Time)

No.2 & 3 43 ® Peak voltage reading (NEG)
0V level for peak voltmeter

4. Crank engine and measure voltage.
Ignition coil operating signal : 6 - 10V
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IGNITION SECONDARY COIL RESISTANCE
09930-99320 : Digital tester

Tester range : Q (Resistance)

1. Disconnect spark plug caps from spark plugs.

2. Measure resistance between both spark plug caps as shown
in figure.

Ignition secondary coil resistance :
No. 2&3 18 -34 kQ
No.1&4 19 -36 kQ

CMP SENSOR SIGNAL

09930-89950 : 44-pin test cord =
09930-99320 : Digital tester

Tester range : === V (DC voltage) g g e
Wire harness
1. Remove CMP sensor. (See page 3-53.)

2. Connect 44-pin test cord between ECM and wire harness
as shown in figure.

3. Connect tester probe ® (Red) to No.33 terminal. 1|2|3|4|5|6|7|8|9|10[11]12[13
14{15(16 17{18|19(20(21 22 oo
4. Connect tester probe © (Black) to No.11 terminal (or to (White connector) /
body ground).

23(24|25|26(27|28|29|30|31|32|33|34 |35
5. Turn ignition switch ON. XY (36|37|38| |39]40(41(42(43| |44

(Black connector)

6. Measure voltage when steel tip of a screwdriver is brought
near and then pulled away from sensor tip.

CMP sensor signal : Approx. 0.3V or 5V

NOTE:

Two signal voltages mentioned above (0.3V or 5V) will
change by repeating movement of screwdriver.




ENGINE CONTROL SYSTEM  3-43

MAP SENSOR OUTPUT VOLTAGE CHANGE

09917-47011 : Vacuum pump gauge
09930-89950 : 44-pin test cord
09930-99320 : Digital tester

Tester range : -— V (DC voltage)

1. Remove bolts and MAP sensor from intake manifold.

2. Connect vacuum pump gauge (with hose) to MAP sensor
as shown in figure.

3. Turn ignition switch ON.
4. While applying negative pressure (vacuum) to MAP sen-
sor, measure “29” terminal voltage. (See page 3-36 and 3-

37 for procedure)

MAP sensor output voltage change :

Negative pressure 0 40 80
kPa (kg/cm?, mm Hg) (0,0) (0.4, 300) | (0.8,600)
“29” terminal
voltage (V) 4.00 2.42 0.84

(at 1013 hPa barometric pressure)

CTP SWITCH
09930-99320 : Digital tester

Tester range : _7A._ (Continuity)
1. Disconnect CTP switch wire.

2. Inspect continuity between CTP switch terminal and body
ground.

CTP switch function :

Throttle position Continuity
Fully closed
(switch contact in) Yes
Not fully closed N
(switch contact out) °

e "
2 \\\'- e

" MAP sensor

o
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OIL PRESSURE SWITCH

09940-44121 : Air pressure gauge
09952-99310 : Air pump

Tester range : _7A._ (Continuity)

1. Remove bolts and air duct .

2. Remove oil pressure switch. (See page 3-54)

3. Connect the gauge and pump as shown in figure.

4. While applying pressure to oil presure switch, inspect con-

tinuity between, switch body and switch terminal bolt as
shown in figure.

ECM main relay function :

Pressure o
kPa (kg/cm?) Continuity
Less than v
es
70-130(0.7-1.3)
70-130(0.7-1.3) No

or over

ECM MAIN RELAY

09930-99320 : Digital tester
Tester range : _7A._ (Continuity)

1. Disconnect ECM main relay from wire harness.
2. Inspect continuity between terminal @ and (2 each time
12V is applied. Connect positive ® side to terminal @, and

negative © side to terminal 3.

ECM main relay function :

12V power Continuity
Applied Yes
Not applied No

Be careful not to touch 12V power supply wires to each

T AR R R e

other or with other terminals.




ENGINE CONTROL SYSTEM  3-45

TROUBLESHOOTING

section on page 3-35.

Before starting troubleshooting, read and follow the “PRECAUTION ON SYSTEM INSPECTION”

In this section, troubleshooting procedures are based on the assumption that “low pressure fuel system” and
“mechanical components (power unit, lower unit, etc.)” are normal.

NOTE:

For troubleshooting of “Starter motor will not run”, see page 4-9.

CHART1 : SELF-DIAGNOSTIC CODE “3-4”

START

< Ignition switch “ON” >
Check “35” terminal voltage.
Is result OK? (See page 3-37)

NO

i

ECM failure

YES

\

< Ignition switch “ON” >
Check “29” terminal voltage.
Is result OK? (See page 3-37)

NO

Y

MAP sensor failure

YES
\i

Possible cause :
e ECM failure
* Wire continuity / connection failure

CHART2 : SELF-DIAGNOSTIC CODE “4-2”

START

< Ignition switch “OFF” >
Check CKP sensor resistance.
Is result OK? (See page 3-38)

NO

Y

YES

Y

Possible cause :
e ECM failure
* Wire continuity / connection failure

CKP sensor failure

NOTE:

If there is an open circuit of any of the connector wires, sen-
sor damage or any other malfunction, ignition timing will re-
main fixed at BTDC 5°.
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CHARTS3 : SELF-DIAGNOSTIC CODE “3-1”
START

< Ignition switch “OFF” >

NO

v

Check IAC valve resistance.
Is result OK? (See page 3-38)

YES

\

< Ignition switch “ON” >

NO

IAC valve failure

Check “18” terminal voltage.
Is result OK? (See page 3-37)

YES

Possible cause :

Incorrect by-pass air screw adjustment
IAC valve failure (mechanical)

IAC passage failure (clogged hose, etc.)

ECM failure
Wire continuity / connection failure

\

ECM failure

CHART4 : SELF-DIAGNOSTIC CODE “2-4”
START

< Ignition switch “ON”>
Check CMP sensor signal.
Is result OK? (See page 3-42)

NO

CMP sensor failure

YES

Y

Possible cause :
e ECM failure
* Wire continuity / connection failure

\

NOTE:

If there is an open circuit of any of the connector wires, sen-
sor damage or any other malfunction, ignition timing will re-
main fixed at BTDC 5°.

CHARTS5 : SELF-DIAGNOSTIC CODE “2-2”
START

< Ignition switch “ON” >
Check “24” terminal voltage.
Is result OK? (See page 3-37)

NO

YES

Y

Possible cause :
e ECM failure
» Wire continuity / connection failure

v

CTP switch failure

INOTE1]

NOTET1:

In this case, CTP switch will be in “always ON” condition.
(“24” terminal voltage will be 0V always regardless throttle
position.)
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CHARTG6 : SELF-DIAGNOSTIC CODE “1-4”

START

< Ignition switch “OFF” >
Check cylinder temp. sensor resistance.
Is result OK? (See page 3-38)

NO

YES

\

Possible cause :
e ECM failure
» Wire continuity / connection failure

A

Cylinder temp. sensor failure

CHART 7 : SELF-DIAGNOSTIC CODE “2-3”

START

< Ignition switch “OFF” >
Check IAT sensor resistance.
Is result OK? (See page 3-38)

NO

YES

\

Possible cause :
e ECM failure
* Wire continuity / connection failure

Y

IAT sensor failure

CHARTS : SELF-DIAGNOSTIC CODE “3-2”

START

< Ignition switch “ON” >

Check MAP sensor output voltage
change.

Is result OK? (See page 3-43)

NO

YES
i

Possible cause :

» Clogged pressure detect passage
e ECM failure

* Wire continuity / connection failure

Y

MAP sensor failure
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CHART9 : SELF-DIAGNOSTIC CODE “1-1”
START

< Individual check > NO
Check rectifier & regulator resistance. Rectifier & regulator failure
[NOTE1] 7y
Is result OK? (See page 4-4)

YES

v

\

< Engine running > YES
Check “30” terminal voltage at idle
speed. (See page 3-37)

Is result 16 V or over?

NO

\

Possible cause :
e ECM failure
¢ Wire continuity / connection failure

NOTE:

This self-diagnostic code indication may be canceled by turning ignition switch ON because ECM detects
battery voltage.

NOTET1:

It is difficult to check rectifier & regulator completely. Before replacing with new one, check if its ground point
has good electrical contact.

CHART10 : SELF-DIAGNOSTIC CODE “1-5”
START

< Ignition switch “OFF” > NO
Check exhaust manifold temp. sensor
resistance.

Is result OK? (See page 3-38)

YES

\

Exhaust manifold temp. sensor failure

\

Possible cause :
e ECM failure
¢ Wire continuity / connection failure

CHART11 : SELF-DIAGNOSTIC CODE “4-3”
START

< Ignition switch “OFF” > NO
Check fuel injector operating sound
(individual).

Is result OK? (See page 3-39)

YES

\

Fuel injector failure

Y

Possible cause :
e ECM failure
* Wire continuity / connection failure
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CHART12 : ENGINE CRANKED, BUT NOT START (OR STOPS SHORTLY
AFTER STARTING)
Before starting this troubleshooting, make sure that :
* There is no self-diagnostic code indication.
* Emergency stop switch plate is set in place.
START
< Ignition switch “ON” > NO | EcM main relay failure Emergency stop switch
Check “30” terminal failure
;/olrtagel.t OK? YES | < Ignition switch “ON” > NO
S resu ) Check “2” terminal voltage.
(See page 3-37) Is result OK?
(See page 3-37)
< Cranking > Spark plug failure
Check injector operating YES 7y
YES sound. v NO
Is result OK? YES | < Cranking > NO .| ¢ Individual check >
(See page 3-39) Check ignition spark using Check if spark plug is in
NO timing light. YES| good condition.
Y (P/no.09930-76420) Is result OK?
< Ignition switch “OFF” > Is there light flashing?
NO Check fuel injector — —
Ire3|sta||r;coe.K9 < Ignition switch “OFF” > Ignition coil failure -
S resu ’ e Check ignition primary
(See page 3-38) coil resistance. NO ot oh "ON®
y YES (See page 3-38) Chock 43 and 44" term
* Check ignition secondary | YES ec an ermi-
< Ignition switch “ON” > coil resistance. > nal voltage.
Check “22, 38, 39 and 40 (See page 3-42) Is result OK?
terminal voltage. Are results OK? (See page 3-37)
'Zresu“ og . NO NO [ves  ves
(See page ) > Power supply wire (Gr) ]
YES failure < Cranking >
v Check ignition coil operat-
< Cranking > NO . NO | ingsignal. —
Check fuel injector > ECM failure Is result OK?
operating signal. (See page 3-41)
Is result OK? 4T T—
(See page 3-40)
| YES Fuel pump failure

Fuel injector failure

\

< Ignition switch “ON” >
Check “37” terminal
voltage for 3 sec. after

switch ON.
Is result OK?
(See page 3-37)

NO

A

NO

< Ignition switch “ON” >

YES

Check fuel pump 3 sec.
operating sound.
Is result OK?

Possible cause :

Failure of high pressure
fuel system components.
(See page 3-50)

YES

A

(See page 3-39)

'YES

< Cranking >
Check “37” terminal
voltage.

Is result OK?
(See page 3-37)

NO
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CHART13 : UNSTABLE IDLING / TROLLING (OR ENGINE TENDS TO STALL)

Before starting this troubleshooting, make sure that :
e There is no self-diagnostic code indication.

START
< Ignition switch “ON” > < Individual check >
Check “5” terminal voltage. NO (Always 0 V) Check neutral switch function.
Is result OK? (See page 3-37) (Always 2.5 V) Is result OK? (See page 4-11)
YES ] +NO 'YES
Neutral switch failure ECM failure
A
| [NOTEA1] YES
< Ignition switch “ON” > < Individual check >
Check “24” terminal voltage. NO (Always 0 V) > Check CTP switch function.
Is result OK? (See page 3-37) (Always 12 V) Is result OK? (See page 3-43)
YES | JNO
CTP switch failure
INOTEZ2]
\

Possible cause :

* Incorrect by-pass air screw adjustment [NOTES3]

¢ |AC valve failure [NOTE3]

IAC passage failure (clogged hose, etc.) [NOTES3]
Spark plug failure

Ignition coil failure

ECM failure

Wire continuity / connection failure

Failure of high pressure fuel system components :

¢ Fuel injector (clog, stuck valve, etc.)

Fuel pressure regulator (incorrect regulated pressure, etc.)
Fuel pump (clogged suction filter, leakage in tank, etc.)
Fuel filter (clog, etc.)

Hose (clog, kink, leakage, etc.)

NOTET1:

If neutral switch has failed (while engine running), engine will tend to stall when shifting into gear.

If neutral switch has failed as “always ON”, engine speed is limited to 3000 r/min. by intermittent fuel injection
and ignition timing is fixed at BTDC 8°.

If neutral switch has failed as “always OFF”, engine can not be cranked.

NOTE2:
If CTP switch has failed, engine will tend to stall when decelerating.

NOTES:

e The self-diagnostic code “3-1” may not be indicated because IAC valve condition depends on ECM control.
(See page 3-29)

e If IAC valve has failed, “Fast-idle function (warm-up mode)” won’t operate.
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REMOVAL / INSTALLATION
FLYWHEEL

@ Flywheel bolt
2 Washer

@ Key

@ Flywheel

® CKP sensor
® Bolt

@ CMP sensor

| Flywheel bolt is a left hand thread.

Crankshaft

Bolt

Clean flywheel and crankshaft mating
surfaces with cleaning solvent.

REMOVAL

Prior to removing flywheel :
¢ Disconnect battery cables from battery.

1. Remove flywheel cover.
2. Loosen flywheel bolt 2 — 3 turns to right direction.

| Flywheel bolt is a left hand (LH) thread.

09930-48720 : Flywheel holder

NOTE:

Do not remove flywheel bolt at this time.

This bolt prevents damage to crankshaft when using flywheel
remover tools.
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3. Using special tools, loosen flywheel from crankshaft.

09930-39411 : Flywheel remover
09930-39420 : Flywheel remover bolt

4. Remove flywheel bolt D, washer ), flywheel @ and key
@.

INSTALLATION
Installation is reverse order of removal with special attention to
the following steps.

e Clean flywheel and crankshaft mating surfaces with cleaning
solvent.

e Apply engine oil lightly to flywheel bolt before installing.

* Tighten flywheel bolt to specified torque.

09930-48720 : Flywheel holder
E] Flywheel bolt : 245 N-m (24.5 kg-m, 177.0 Ib.-ft.)

e Measure air gap between CKP sensor and reluctor bars on
flywheel magneto. (See page 3-53)

Air gap : 0.75 mm (0.030 in.)

A
~0.75mm

Pl
A\l

L
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CKP SENSOR I e
REMOVAL ' O\ Ay
Prior to removing CKP sensor : ‘ '
e Disconnect battery cables from battery.

—

Remove flywheel cover.

2. Remove three (3) bolts and air silencer case (.
Disconnect IAT sensor lead wire connector at IAT sensor.

3. Disconnect CKP sensor lead wire connector in electric parts
holder.

4. Remove two (2) bolts and CKP sensor 2.

INSTALLATION
Installation is reverse order of removal with special attention to
the following steps.

e Apply Thread Lock 1342 to sensor mounting bolts.

99000-32050 : Thread Lock 1342

e Install CKP sensor with air gap of 0.75 mm between sensor
and reluctor bar on flywheel, then tighten sensor mounting
screw securely.

Air gap : 0.75 mm (0.030 in.)

CMP SENSOR

REMOVAL

1. Disconnect CMP sensor lead wire connector at CMP sen
Sor.

2. Remove bolt and CMP sensor.

INSTALLATION
Installation is reverse order of removal.
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OIL PRESSURE SWITCH
REMOVAL
1. Remove bolts and air duct .

2. Loosen bolt and disconnect blue lead wire from switch.

3. Remove oil pressure switch from cylinder block.

INSTALLATION

Installation is reverse order of removal with special attention to

the following steps.

» Before installing oil pressure switch, wrap screw threads with
sealing tape then tighten switch to specified torque.

NOTE:
Cut off any excess sealing tape from switch threads before in-
stallation.

[®] Oil pressure switch : 13 N-m (1.3 kg-m, 9.5 Ib.-ft.)

 Start engine and check oil pressure switch for oil leakage.
Reseal switch if oil leakage is found.

1. Sealing tape
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BATTERY CHARGING SYSTEM

OUTLINE

The battery charging system circuit is illustrated below.

It is composed of the BATTERY CHARGE COIL, RECTIFIER
& REGULATOR and BATTERY.
The three phase AC current generated from battery charge coil
is converted by the rectifier & regulator into regulated DC cur-

rent which is used to charge the battery.

To Ign. switch

<

Alternator (Magneto)

Battery charge coil —\

OUTPUT 480 W (12V 40A)
REGULATED _
VOLTAGE 142 -152V
Main relay
%?
To ECM
To ECM
< P/B L o To Fuel injector
> ar To Ign. coil
From Ign. switch W To Fuel pump
Other

%!

<
<

To PTT switch

Sub Fuse 30A

I

— W Rectifier &
w_] Regulator
-

oo

v |

Main Fuse 60A

BATTERY

To Starter relay
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INSPECTION
BATTERY CHARGE COIL
Measure battery charge coil resistance.

09930-99320 : Digital tester

Tester range : Q (Resistance)

1. Disconnect battery charge coil leads from rectifier & regu-
lator.

2. Measure resistance between leads in the combinations
shown.

Battery charge coil resistance :

Terminal for tester probe

8 Resistance
connection
White 1 to White 2
White 2 to White 3 0.16-0.24 Q

White 3 to White 1

If out of specification, replace battery charge coil.

FUSE CASE / FUSE

09930-99320 : Digital tester

Tester range : _A_ (Continuity)

Fuse

1. Remove fuse from fuse case (or fuse terminal).

2. Inspect continuity between both terminals of fuse.
If no continuity is exists, replace fuse.

Main fuse : 60A
Sub fuse : 30A

Main fuse terminal
Inspect continuity between terminal (A) and (B).
If no continuity is exists, replace fuse terminal and/or fuse.

Main fuse

Sub fuse
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Sub fuse case

1. Disconnect white lead wire of fuse case from terminal (B).

2. Inspect continuity between White lead wire with plate ter-
minal and White lead wire of main harness 8P connector.
If no continuity is exists, replace main harness and/or fuse.

RECTIFIER & REGULATOR

09900-25010 : Pocket tester
Tester range : x1 kQ (Resistance)

1. Disconnect all lead wires of rectifier & regulator.
2. Measure resistance between leads in combinations shown.

NOTE:

The values given below are for a SUZUKI pocket tester.

As thyristors, diodes, etc. are used inside this rectifier & regu-
lator, the resistance values will differ when an ohmmeter other
than SUZUKI pocket tester is used.

Rectifier & regulator resistance :

Unit : Approx. kQ

Tester probe @ (Red)

Black White White 1 | White 2 | White 3

< | Black 1~20 | 0.5~100 | 0.5~100 | 0.5~100
‘_%
Q
@ | White 3~60 4~80 4~80 4~80
[
o]
o
S| White 1 4~80 0.5~10 5~100 | 5~100
Q
®
2 .
White 2 4~80 0.5~10 | 5~100 5~100

White 3 4~80 0.5~10 | 5~100 5~100

If measurement exceeds specification, replace rectifier & regu-
lator.

/]

White lead wire

(e)e) %
000
000, H

L

/[

8P Connector

L]
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REMOVAL / INSTALLATION
System construction @D [® 245 Nm
m (245 kg-m, 177.0 Ib.-ft.)
o

| Flywheel bolt is a left hand thread.

@ Bolt (1)

@ Washer (1)

® Key (1)

@ Flywheel (1)

® Battery charge coil (1)
® Screw (4)

@ Rectifier & regulator (1)
Bolt (9)

© Gasket

@ Main harness

@ Main fuse 60A

® Sub fuse 30A

REMOVAL

Prior to removing electrical parts :
¢ Disconnect battery cables from battery.

Battery charge coil

1. Remove flywheel. (See page 3-51)

2. Remove four screws securing battery charge coil.

3. Disconnect battery charge coil lead wire connector from
rectifier & regulator.

4. Remove battery charge coil.
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Rectifier & regulator

1. Remove electric parts holder. (See page 4-25)

2. Remove bolt securing ground lead wire of Rectifier & regu-
lator.

3. Remove bolts securing exhaust cover (Rectifier & regu
lator).
4. Remove exhaust cover with rectifier & regulator.

INSTALLATION
Installation is reverse order of removal with special attention
to the following step.

Battery charge coil
Apply Suzuki Bond to coil securing screws.

99000-31140 : Suzuki Bond 1207B

Wire routing
Check wire routing. (See page 10-2 to 10-7)
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ELECTRIC STARTER SYSTEM
OUTLINE

The starting circuit consists of the battery, starting motor, ignition switch, neutral switch and related electrical
wiring.
These components are connected electrically as shown in figure below.

STARTING SYSTEM CIRCUIT

In the circuit shown in figure below, the magnetic switch coils are magnetized when the ignition switch is
closed (turn to “START”).

The resulting plunger and pinion shift lever movement causes the pinion to engage the engine flywheel gear,
the magnetic switch main contacts to close, and engine cranking to take place.

When the engine starts, the pinion over-running clutch protects the armature from excessive speed until the
switch is opened, at which time the torsion spring causes the pinion to disengage.

Hold-in coil Starter relay

Magnetic switch j)

Pull-in coil \T

Plunger

Shift lever

: Ring gear

i Starter

— motor
Pinion & @

. i za
over-running clutch Main relay Battery
30A Fuse 60A Fuse
PTT motor relay UP o0 o
olo y
To ECM ES

Y/G

¥ /G : L IE
T P i Ak
Br ! B {BleND 8
i —= w W[BATT | [O[0] [0
]: |—:—-BHZI—@-Br—IZI—'§r START| ° 8 ?
Neutral O Ignition switch

1
1

7T i switch X
1
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STARTER ENGAGEMENT MECHANISM

A solenoid (electromagnetic force) type starter switch, utilizing a torsion spring and shift lever, engages the
pinion gear to the flywheel.

When the ignition key is turned to “START”, current flows through the switch winding creating an electromag-
net pulling the plunger in.

The shift lever, attached to the plunger, then pushes the pinion up into engagement with the flywheel. Plunger
and shift lever movement also compresses the torsion spring, which applies pressure against the shift lever
and pinion gear to maintain positive engagement.

Final plunger movement closes the starter switch contacts, which allows current to flow through the starter
motor windings, rotating the starter motor armature, pinion gear and flywheel.

When the ignition key is released from start, current flow to the switch is shut off and electromagnetic force
ceases. The torsion spring then pulls the plunger out, disengaging the pinion gear from the flywheel through
the shift lever.

Movement of the plunger also opens the switch contacts, stopping current flow to the starter motor windings,
shutting off the starter motor.

: ,;;

\ %ﬁj

3

. Pinion

. Armature

. Magnet

. Torsion spring

. Shift lever

. Stationary cantact
. Movable contact
. Hold-in coil

. Pull-in coil

. Plunger

. Ignition switch

. Battery

. Ring gear

.

—_
QOWONOOOTA~WN =

—_
wnN =
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TROUBLESHOOTING

NOTE:

Before troubleshooting the electric starter system, make sure of the following :
e Battery is fully charged.

e All cables / wires are securely connected.

e Shift is in “NEUTRAL” position.

If any abnormality is found, immediately disconnect battery cables from battery.

| Engine does not start.

\ 4
Does engine turn over | NO | Does starter motor ro-

with continued cranking? " tate?
NO
* Check battery for charg-
ing condition.
e Check battery terminals
for connections and cor-
rosion.
* Check main (60A) and /
or sub (30A) fuse / case.
(See page 4-3)
YES YES
y
e Check function of neu-
YES Check for starter relay : )
“Click” sound when turn- NO t{?; switch. (See page 4
1ag jgnition switeh 1o L — o/ . Check ignition switch
Is there “Click” sound? f1u0r;ct|on. (See page 4-
* Check starter relay. (See
 / page 4-10)

« Check pinion and over- *Check wiring system
running clutch. (See and connections be-

page 4-18) YES tween starter relay and

* Check starter magnetic ignition switch.
switch. (See page 4-20)

\ 4

\/ * Remove starter motor e Check the brush and
Does the flywheel rotate? from engine. NO brush holder. (See page
* Does starter motor turn »  4-17)
under no-load condi- e Check the armature coil.
tions by connecting bat- (See page 4-17)
tery @ terminal to “M”
No (or turns slowly) terminal of starter motor
| and battery © terminal \
to the starter motor
v body.
* Check battery for charg- l
ing condition.
* Check battery terminals ,YES [l-‘
for connections and cor- - - ®
rosion. *The magnetic swltqh
and / or connection is =T I
faulty.
Replace it.
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INSPECTION

IGNITION SWITCH
09930-99320 : Digital tester

Tester range : _A._ (Continuity)
1. Disconnect ignition switch from remo-con box wiring har-
ness.

2. Inspect continuity between wiring leads at key positions
shown in chart.

Key Switch Lead Wires
Position Black | Green | White | Gray |Brown |Orange
@ OFF O——0
Q@ON oO——0
@ START O O O
@ FREE
® PUSH O O
o——=O
If out of specification, replace ignition switch. : Continuity

STARTER MOTOR RELAY

09930-99320 : Digital tester

Tester range : _A._ (Continuity)

1. Disconnect starter motor relay from wire.

2. Inspect continuity between terminal (D and (2) each time 12V
is applied. Connect positive @ side to terminal @), and nega-

tive © side to terminal 3.

Starter motor relay function :

12V power Continuity
Applied Yes
Not applied No

Be careful not to touch 12V power supply wires to each
other or with other terminals.

3. Measure resistance between relay terminals 3 and @.

Tester range : Q (Resistance)
Starter motor relay solenoid coil resistance : 80-120 Q

If out of specification, replace starter motor relay.
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NEUTRAL SWITCH
Inspect continuity of neutral switch.

09930-99320 : Digital tester
Tester range : _A_ (Continuity)

Neutral switch in remo-con box
1. Disconnect neutral switch lead wires in remo-con box.

2. Inspect continuity between switch Brown lead wires while
operating remo-con handle.

REVERSE FORWARD
a T

Shift position Continuity
Neutral Yes
Forward No
Reverse No

If out of specification, replace neutral switch.

Neutral switch on cylinder block
1. Disconnect neutral switch lead wire connector.

2. Inspect continuity between Yellow/Green and Brown lead
wires while operating remo-con handle.

Clutch Neutral switch

lever

Shift position Continuity
Neutral Yes
Forward No
Reverse No

Sl

-

If out of specification :
e 1st Check switch position adjustment, readjust if necessary.
e 2nd Replace neutral switch.

NOTE:
After installing neutral switch, check for proper correct function
by operating remo-con handle.

Reverse <3

=> Forward

Neijtral
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STARTER MOTOR
REMOVAL

Prior to removing starter motor :
e Disconnect battery cables from battery.

1. Remove bolt D and flywheel cover .

2. Remove bolt 3 and negative © battery cable @.
3. Remove nut ® and positive ® battery cable ® from
magnetic switch of starter motor.

4. Disconnect Red lead wire @ from terminal “S” of starter
magnetic switch.

5. Remove two bolts (® securing starter motor.
Remove starter motor @ and dowel pins 0.

INSTALLATION

Installation is reverse order of removal with special attention

to the following steps.

* Apply engine oil lightly to motor mounting bolts before in-
stalling.

e Install starter motor and tighten mounting bolts securely.

[®] Starter motor mounting bolt :

8 mm 23 N-m (2.3 kg-m, 16.5 Ib.-ft.)
10 mm 50 N-m (5.0 kg-m, 36.0 Ib.-ft.)
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DISASSEMBLY

For overhauling of starting motor, it is recommended that com-
ponent parts should be cleaned thoroughly.

However, yoke assembly, armature coil, over-running clutch
assembly, magnetic switch assembly, rubber or plastic parts
should not be washed in degreasing tank or with grease dis-
solving solvent. Those parts should be cleaned with com-
pressed air and wiping with cloth.

NOTE:

Before disassembling starting motor, be sure to put match
marks at three locations (A, B and C) as shown in right figure
so that any possible component alignment mistakes can be
avoided.

1. Remove nut @ from magnetic switch, then disconnect
connecting wire .
2. Remove two bolts 3 securing magnetic switch.

3. Remove magnetic switch @ and rubber packing .

4. Remove screws ®), long through bolts @ and rear cover ®.
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5. Remove thrust washer @ with screwdriver.

6. Pull brush spring 40 up so that brush is separated from
surface of commutator, then remove brush holder 9.

7. Remove yoke @ and armature @®.

8. Remove center cover plate (4.
9. Remove planetary gears @® and internal gear (0.

10. Remove center bracket @ (with shift lever 49, pinion
and pinion shaft @) from front housing @.
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11. Remove shift lever @@ and pinion @.

12. Remove E-ring @ and washer @.

13. Remove pinion shaft @), washer @ and rubber ring
from center bracket.
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INSPECTION & SERVICING

Armature and Commutator

1. Inspect commutator surface for gum or dirt.
Clean with #500 grit emery paper ® if necessary.

2. Measure commutator outside diameter.

09900-20101 : Vernier calipers

Commutator outside diameter:
Standard : 29.0 mm (1.14 in.)
Service limit : 28.0 mm (1.10 in.)

If measurement exceeds service limit, replace armature.

3. Measure commutator undercut (depth) between mica
(insulator) and segments.

Commutator undercut @ (depth):

Standard : 0.5-0.8 mm (0.02 — 0.03 in.)
Service limit : 0.2 mm (0.01 in.)

If measurement exceeds service limit, cut mica to specified
depth.

NOTE:
Remove all particles of mica and metal using compressed air.

Wear safety grasses when using compressed air.

@ undercut

SEGMENT

0
~ 4

/

MICA
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4. Inspect continuity between commutator and armature core
/ shaft.
If continuity exists, replace armature.

09930-99320 : Digital tester
Tester range : _A_ (Continuity)

5. Inspect continuity between adjacent commutator segments.
If no continuity exists, replace armature.

BRUSHES
Measure length of each brush.

09900-20101 : Vernier calipers

Brush length:

Standard : 16.0 mm (0.63 in.)
Service limit : 12.0 mm (0.47 in.)

If measurement exceeds service limit, replace brush.

BRUSH HOLDER
Inspect brush holder continuity.

09930-99320 : Digital tester
Tester range : _7A_ (Continuity)

Brush holder continuity :

Commutator

il

Armature
core

AN NN

Tester probe connection Continuity

Brush holder positive ® to Brush holder

negative © No

Brush holder positive ® to Base plate

(ground) No

If out of specification, replace brush holder.
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BRUSH SPRING

Inspect brush spring for wear or other damage.
Measure brush spring tension.

Replace if necessary.

Brush spring tension
Standard : 15 - 18 N (1.5 — 1.8kg, 3.3 — 4.0 |b.)

SHIFT LEVER
Inspect shift lever for wear.
Replace if necessary.

PINION AND OVER-RUNNING CLUTCH

Inspect pinion for wear or other damage.

Inspect that clutch locks up when turned in direction of drive
and rotates smoothly in reverse direction.

Replace if necessary.

Inspect spline teeth for wear or other damage.
Inspect pinion for smooth movement.
Replace if necessary.

GEAR

Inspect planetary gears and internal gear for wear or other dam-
age.

Replace if necessary.
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PINION SHAFT / PINION SHAFT BUSH

Inspect pinion shaft for wear, damage or other abnormal condi-
tions.

Inspect pinion shaft bush for wear or other damage.

Replace if necessary.

FRONT HOUSING BEARING
Inspect bearing for wear or other damage.
Replace if necessary.

ARMATURE SHAFT BUSH
Inspect bush for wear or other damage.
Replace if necessary.

PLUNGER
Inspect plunger for wear or other damage.
Replace if necessary.
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MAGNETIC SWITCH

Push in plunger and release. Plunger should return quickly to
its original position.

Replace if necessary.

Pull-in coil Open circuit Test

09930-99320 : Digital tester
Tester range : _A_ (Continuity)

Inspect continuity between terminal“S” and terminal“M” .
If no continuity exists, replace magnetic switch.

Hold-in coil Open circuit Test

09930-99320 : Digital tester
Tester range : _A._ (Continuity)

Inspect continuity between terminal“S” and coil case.
If no continuity exists, replace magnetic switch.

Contact points Test

09930-99320 : Digital tester
Tester range : _A_ (Continuity)

Put the plunger on under side and then push magnetic switch
down.

At this time, inspect continuity between terminal“B” and
terminal“M”.

If no continuity exists, replace magnetic switch and/or plunger.

1. Terminal “S”
2. Terminal “M”
3. Terminal “B”

-
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ASSEMBLY
Assembly is reverse order of disassembly with special atten-
tion to the following steps.

When installing armature, exericise care to avoid
breaking brushes.

When installing pinion shift lever, refer to figure in construction
diagram for its installation direction.

Construction diagram

7 N-m
(0.7 kg-m)
(5.1 Ib-ft)

@ [® 55Nm ®

(0.55 kg-m)

(4.0 Ib-ft)
® Nut @ Screw @ Pinion shaft
@ Bolt ® Through bolt @ Pinion
® Magnetic switch ® Rear cover @ E-ring
@ Gasket @ Thrust washer @ Washer
® Spring @® Brush holder @ Center bracket
® Plunger @® Yoke @ Rubber ring
@ Torsion spring @ Armature
Rubber packing ® Center cover plate
© Shift lever ® Internal gear

@ Front housing @ Planetary gear
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PERFORMANCE TEST

Each test must be performed within 3 — 5 seconds to
avoid coil from burning.

When performing the following test, be sure to connect
the battery and the starting motor with a lead wire of

the same size as the cable that was originally used there.

PULL-IN / HOLD-IN COIL TEST
Connect battery to magnetic switch as shown in figure.
1. Check that plunger and pinion (over-running clutch) move
outward.
If plunger and pinion don’t move, replace magnetic switch.

NOTE:
Before testing, disconnect brush lead from terminal “M”.

2. While connected as above with plunger out, disconnect nega
tive lead from terminal “M”.
Check that plunger and pinion remain out.
If plunger and pinion return inward, replace magnetic switch.

PLUNGER AND PINION RETURN TEST

Disconnect negative lead from switch / motor body.

Check that plunger and pinion return inward.

If plunger and pinion don’t return inward, replace magnetic
switch.

1.Terminal “S” 3.Terminal “B”
2. Terminal “M” 4. Brush lead
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NO-LOAD PERFORMANCE TEST
CAUTION

Before performing following test, set starter motor se-
curely on test bench.

1. Connect battery and ammeter to starter motor as shown.

2. Check that starter rotates smoothly and steadily with pinion

moving out. Check that ammeter indicates specified cur-
rent.

No load current : Within 90 A at 11V
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MONITOR-TACHOMETER

INSPECTION
MONITOR LAMP CHECK
1. Connect test cord as shown in figure .

09930-89240 : 4-pin test cord

NOTE:

This check can be performed without test cord (P/no. 09930-
89240). If it is not available, directly connect battery to termi-
nal of meter.

2. Apply 12V power to meter. Connect Gray wire to positive ®
terminal, and Black wire to negative © terminal of battery.

3. Check if lamp lights when connecting battery to test cord
terminal as shown.

Monitor lamp check :

\\\
[4)

s,
@ v
(4)
TN
@
Iu|\\“
(=)

5I/

@ “CHECK ENGINE”
@TEMP“ F”

@ OIL “ @ ””

@ REV “LIMIT”

S ®

12v
Battery

Terminal for
Battery terminal |Pattery connection| | jghting lamp
Test cord| Meter
Negative © BI G/W Lamp @
Negative © W G/Y Lamp @
Negative © Y BI/B Lamp ®
Positive ® R P Lamp @

If out of specification, replace monitor-tachometer.

W @5’&] N
Y s 12V ©
Battery
(i
@ 12v @

Battery
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ELECTRIC PARTS HOLDER
REMOVAL

Before removing electric parts holder :
e Disconnect battery cables from battery.
* Remove PORT side cover.

1. Remove electric parts holder cover.
2. Remove three bolts and silencer case (.

3. Disconnect lead wire connector from ECM, then remove
ECM.

4. Disconnect following lead wire in electric parts holder.
e Connector of Rectifier & regulator (W).
* Connector of CKP sensor.
* Connector of Ex-mani sensor.
e Connector of ECM main relay.
* Connector of starter relay.
* Red lead wire on 60A main fuse upside terminal.

¢ White 30A fuse lead and White Rectifier & Regulator lead
wire on 60A main fuse lower side terminal.

e Pink and Light blue lead wires of PTT motor relay.
¢ Blue lead wire on PTT motor relay terminal.
* Green lead wire on PTT motor relay terminal.

* Red lead wire on Up PTT motor relay terminal.

5. Remove bolt securing starter motor band, then remove
negative battery cable and main harness GND lead.

6. Disconnect Red lead wire from terminal“S” on starter
motor.

7. Pull out 30A fuse case from electric parts holder.

8. Remove bolt, GND lead wire and electric parts holder.

NOTE:

To remove electric parts holder, first, slide bottom side of elec-
tric parts holder to the left, then slide parts holder toward di-
rection of ten (10) o’clock.

INSTALLATION

Installation is reverse order of removal.
See page 10-2 to 10-7 for check of wire routing.
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PRECAUTION ON FUEL SYSTEM SERVICE
GENERAL PRECAUTION

A WARNING

Gasoline is extremely flammable and toxic. Always ob-
serve the following precautions when working around
gasoline or servicing the fuel system.

¢ Disconnect battery cables except when battery power
is required for servicing / inspection.

* Keep the working area well ventilated and away from
open flame (such as gas heater) or sparks.

e Do not smoke or allow anyone else to smoke near
the working areas.

Post a “NO SMOKING” sign.

¢ Keep a fully charged CO: fire extinguisher and readily
available for use.

e Always use appropriate safety equipment and wear
safety glasses when working around pressurized fuel
system.

¢ To avoid potential fire hazards, do not allow fuel to
spill on hot engine parts or on operating electrical
components.

e Wipe up fuel spills immediately.

A WARNING

The components after the high pressure fuel pump re-
main pressurized at all times.

To protect against fuel spray, relieve fuel line pressure
before disconnecting or removing components.
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FUEL PRESSURE RELIEF PROCEDURE

After making sure that engine is cold, relieve fuel pressure as
follows.

1. Turn OFF ignition switch.

2. Disconnect high pressure fuel pump lead wire connector at
high pressure fuel pump.

3. Disconnect ignition coil primary lead wire connector from
all ignition coils.

4. Crank engine 5 — 10 times (3 seconds each time) to dissi-
pate fuel pressure in lines.

5. Make sure fuel pressure has been removed by pinching
high pressure fuel hose with finger tips (line should feel soft
without pressure).

6. Upon completion of servicing, connect ignition coil primary
lead wire and high pressure fuel pump lead wire.
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FUEL LINE
REMOVAL / INSTALLATION

Pay special attention to the following steps when removing or
installing fuel hoses.

The components after the high pressure fuel pump re-
main pressurized at all times.

To protect against fuel spray, relieve fuel line pressure
before disconnecting or removing components.

¢ Do not over bend (kink) or twist hoses when install-
ing.

* When installing hose clips, position tabs to avoid
contact with other parts.

¢ Be sure hoses do not contact rods, levers or other
components with engine either operating or at rest.

e Extreme care should be taken not to cut, abrade or
cause any other damage to hoses.

e Use care not to excessively compress hoses when
tightening clamps.

NOTE:
e Check fuel hose routing. (See page 10-8 and 10-11)
e Check for fuel leakage.

FUEL LEAKAGE CHECK PROCEDURE

After performing any fuel system service, always be sure there
is not fuel leakage by checking as follows.

1. Squeeze fuel primer bulb until you feel resistance.

2. Turn ignition switch “ON” for 3 seconds (to operate fuel
pump), then turn it “OFF”.
Repeat this (ON and OFF) procedure 3 or 4 times to pres-
surize fuel system.

3. Once pressurized, check all connections and components
for any signs of leakage.
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FUEL HOSE CONNECTION

Note that fuel hose connection varies with each type of pipe. Be
sure to connect and clamp each hose correctly by referring to
following figures.

For type “A” (short barbed end) pipe, hose should completely
cover pipe.

e For type “B” (bent end) pipe, hose should cover straight part
of pipe by 20 — 30mm (0.8 — 1.2 in.).

e For type “C” pipe, hose should fit up against flanged part of
pipe.

e For type “D” pipe, hose should cover pipe by 20 — 30 mm (0.8
—1.2in.).

FUEL PRESSURE INSPECTION

1. Relieve fuel pressure in fuel feed line. (See page 5-3.)
2. Loosen delivery pipe upper plug.

3. Connect special tools (pressure gauge, pressure hose &
pressure joint) between fuel feed hose and delivery pipe as
shown in figure.

Tighten delivery pipe upper plug to specified torque.
Clamp hose securely to ensure no leaks occur during check-
ing.

09912-58442 : Pressure gauge — @
09912-58432 : Fuel pressure hose — ©
09912-58490 : Fuel pressure joint — ©

“A” Clamp (Clip)

“B”

20 — 30 mm
(0.8—-1.2in.)
3—-7mm

(0.1 -0.31n.)
“C”

3-7mm (0.1-0.3in.)
E‘D”
Y7

V//_////(////////I/////,

e 1%

20— 30 mm
> <« (0.8-1.2in.)
3—-7mm
(0.1 -0.3in.)

1. High pressure fuel filter
2. Fuel delivery pipe
3. Delivery pipe upper plug
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A small amount of fuel may be released when the fuel
feed hose is disconnected.

Place container under the fuel feed hose with a shop
cloth so that released fuel is caught in container or
absorbed in cloth. Place fuel soaked cloth in an ap-
proved container.

[!] Delivery pipe upper plug :
35 N'm (3.5 kg-m, 25.5 Ib.-ft.)

4. Squeeze fuel primer bulb until you feel resistance.
Turn ignition switch “ON” for 3 seconds (to operate fuel
pump), then turn it “OFF”.
Repeat this (“ON” and “OFF”) procedure 3 or 4 times to
pressurize fuel system and then check fuel pressure.

5. Measure fuel pressure in line at cranking or idle speed op-
eration.

Fuel pressure : Approx. 255 kPa
(2.55 kg/cm?, 36.3 psi)

6. Stop engine and wait 5 minutes.
7. Read residual fuel pressure in line.

Residual fuel pressure : 200 kPa (2.0 kg/cm?, 28.4 psi)
or higher

As fuel feed line is still under high fuel pressure, make

sure to release fuel pressure according to following

procedures.

¢ Place container under joint to catch fuel.

e Cover joint with rag and loosen joint nut slowly to
gradually release fuel pressure.

8. After measureing fuel pressure, remove fuel pressure gauge.
9. Reconnect fuel line.

10. With engine not running and ignition switch “ON”, check
fuel system for leaks.

@ Joint nut
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FUEL VAPOR SEPARATOR / HIGH PRESSURE FUEL PUMP

REMOVAL / INSTALLATION
REMOVAL

The components after the high pressure fuel pump re-
main pressurized at all times.

To protect against fuel spray, relieve fuel line pressure
before disconnecting or removing components.

1. Remove intake manifold assembly.
(See page 6-2)

2. Remove three bolts and fuel vapor separator assembly from
intake manifold.
3. Disconnect fuel outlet hose from fuel vapor separator.

INSTALLATION
Installation is reverse order of removal.
See page 6-4 for installation of intake manifold assembly.
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DISASSEMBLY

1. Remove five screws ().

2. Remove separator cover (2 with high pressure fuel pump
from separator case .

3. Remove float pin @ and float ®.

4. Remove needle valve ®, screw @), plate and valve seat ®.

5. Remove screw and fuel pressure regulator ® from
separator case.

6. Remove suction filter 0.
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7. Remove high pressure fuel pump ) and grommet @ from
separator cover and then disconnect pump lead wire con
nector.

INSPECTION

NOTE:
If cracks, excessive wear or other damage is found on any com-
ponent, replace component.

Needle valve / Valve seat

Inspect needle valve and valve seat for groove, other damage
or dirt.

Replace or clean if necessary.

Float
Inspect float for crack or other damage.
Replace if necessary.

Filter
Inspect pump suction filter for clog or other damage.
Replace or clean if necessary.




5-10 _FUEL SYSTEM

Fuel pressure regulator
Check fuel pressure regulator operation.

09952-99310 : Hand air pump @D
09940-44121 : Air pressure gauge 2
09940-44130 : Attachment 3
09912-58490 : Hose @

1. Connect special tools to inlet side of regulator as shown in
figure.

2. Pump air into regulator using pump @ until air is released
through outlet side.

3. Read pressure on gauge when air is released.

Regulator operating pressure :
240 - 270 kPa (2.4 — 2.7 kg/cm?, 34.1 — 38.4 psi)

If out of specification, replace regulator.

ASSEMBLY

Assembly is reverse order of disassembly with special atten-
tion to the following steps.

High pressure fuel pump
Connect pump lead wire connector, then install grommet M and
fuel pump @.

NOTE:
Apply fuel to grommet before installing.

Float / Float pin
Install float and float pin.

NOTE:
After assembling, check for smooth and free float movement.

Checking float height
Measure float height.

09900-20101 : Vernier calipers
Float height ®@ : 43 + 1 mm

NOTE:
Make sure that float weight is not applied to needle valve.
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Setting float height
To correct specification, bend only adjustment tab @ .

When adjusting tab, do not bend to the point that it
applies pressure to the needle and seat.

Fuel pressure regulator
Install fuel pressure regulator and tighten screw securely.

NOTE:
Apply fuel to O-ring before installing regulator.

Separator cover / Separator case

1. Install seal ring @, then apply Suzuki Bond evenly to only
the outside mating surface of separator case as shown in
figure.

99000-31140 : Suzuki Bond 1207B

NOTE:

e Clean mating surfaces before applying bond.

e Do not apply bond to seal ring, groove and inside mating sur-
face.

2. Install separator case, then tighten screws securely.

NOTE:

When installing separator case, align suction hole ® with hole
of separator case.

NOTE:
Separator cover and case are a set.

Make sure paint marks on both items are matched when as-
sembling.




5-12  FUEL SYSTEM

FUEL INJECTOR
INSPECTION

1. Using sound scope or equivelent, check operating sound
of fuel injector when engine is running or cranking.
Injector operating sound cycle should vary according to
engine speed.

If no sound or an unusual sound is heard, check injector
circuit (wire or connector) or injector.

2. Disconnect lead wire connector from fuel injector.

3. Connect digital tester between terminals of injector and
measure resistance.

09930-99320 : Digital tester
Tester range : Q (Resistance)

Fuel injector resistance : 11.0 - 16.5 Q
If out of specification, replace fuel injector.

4. Connect lead wire connector to fuel injector securely.

REMOVAL

1. Relieve fuel pressure according to procedure described on
page 5-3.

2. Loosen clamp and place a large cloth over end of fuel feed
hose.
Slowly pull fuel feed hose from fuel delivery pipe.
Drain any excess fuel in hose into a small container.

3. Disconnect four fuel injector connectors.
4. Remove bolts and low fuel filter bracket.

5. Remove two bolts and fuel delivery pipe (with fuel injec-
tors).

A small amount of fuel may be released when the fuel
injector is removed from delivery pipe.

Place a shop cloth under fuel injector before removal
to absorb any fuel released.

Dispose of fuel soaked cloth in appropriate container.

6. Remove each injector from delivery pipe.
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INSTALLATION

Installation is reverse order of removal with special attention to
the following steps.

Do not re-use O-ring and cushion once removed.
Always use new parts.

1. Replace injector O-ring @ with new one using care not to
damage it. Install grommet @ to injector.

2. Place delivery pipe bolts @ and two (2) insulators (collars)
@ in position.

3. Replace injector cushion & with new one and install it to
cylinder head.

4. Apply thin coat of fuel to injector O-rings, then install injec-
tors into delivery pipe ® and cylinder head.
Make sure that injectors rotate smoothly.

5. Tighten delivery pipe bolt and make sure that injectors ro-
tate smoothly.

[!] Fuel delivery pipe bolt : 23 N-m (2.3 kg-m, 16.5 Ib.-ft.)

6. Reconnect fuel feed hose to fuel delirery pipe.
7. Connect lead wire connectors to each injector.

8. Turn ignition switch “ON” for 3 seconds (to operate fuel
pump), then turn it “OFF”.
Repeat this (ON and OFF) procedure 3 or 4 times to pres-
surize fuel system.
Check for fuel leaks around fuel injector.
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LOW PRESSURE FUEL PUMP

REMOVAL / INSTALLATION

REMOVAL

1. Disconnect inlet hose 1 and outlet hose 2 from low pres-
sure fuel pump.

2. Remove two bolts @.

3. Remove fuel pump @.
Note position before removing O-ring ®.

INSTALLATION
Installation is reverse order of removal with special attention to
the following steps.

¢ Before installing fuel pump, rotate the crankshaft to
bring No.1 (top cylinder) piston to Top Dead Center
on compression stroke.

* Do not re-use O-ring once removed. Always use a
new O-ring.

[®] Low pressure fuel pump bolt :
10 N*m (1.0 kg-m, 7.0 Ib.-ft.)
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DISASSEMBLY / REASSEMBLY

DISASSEMBLY

NOTE:

For correct assembly, scribe an alignment mark on each part of
fuel pump.

1. Remove four screws 1 and valve body assembly 2.

2. Turn piston @ until pin @ comes out through cutaway of
pump body ®.

3. Remove following parts :
e Pin@
* Piston ®
* Spring ®
* Diaphragm @
* Spring

ASSEMBLY
Assembly is reverse order of disassembly with special atten-
tion the following steps.

NOTE:

After connecting diaphragm rod @ to piston (3 with pin @, align
projection of diaphragm to groove of pump body by turning pis-
ton® and diaphragm @ together. Turning them together pre-
vents pin from coming out through pump body ® cutaway.

A. Projection

B. Groove
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INSPECTION

Diaphragm

Inspect diaphragm for distortion, tears, or other damage.
Replace fuel pump assembly if necessary.

Check-valves
Inspect fuel pump check valves for tears, distortion or damage.
Replace fuel pump assembly if necessary.

Pump body

Inspect fuel pump body and valve body assembly for cracks,
nicks, distortion or other damage.

Replace fuel pump assembly if necessary.
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FUEL TANK (OPTIONAL PART)
DISASSEMBLY / REASSEMBLY

When disassembling or reassembling fuel tank, refer to the construction diagram below.

Plastic tank Steel tank

@ Fuel hose assy (1) @ Connector plug (1) @ Tank cap (1) [@ Screw (2)]
@-(a), Connector] Outlet (1) @ Gasket (1) [@® Float (1)]
2-(b), Connector © Filter (1) @ Screw (4) [@ Push nut (1)]
[® Clip (4)] O-ring (1) @ Gasket (4) [® Gasket (1)]
[@ Primer bulb (1)] @ Fuel tank (1) ® Connector plug (1) Fuel hose assy (1)
® Tank cap (1) ® Gasket (1) [@ Connector (1)]
® Gasket (1) @ Fuel gauge assy (1) [@® Clip (4)]
[® Cover (1)] [ Connector (1)]
[© Gasket (1)] [@ Primer bulb (1)]
[0 Lens (1)] [@ Fuel tank (1)]

[@ Gasket (1)]
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INSPECTION

Fuel connector

Inspect fuel connector for leakage,deterioration or other dam-
age.

Replace if necessary.

Fuel primer bulb

Inspect fuel primer bulb for cracks, leakage, deterioration or
check valve function.

Replace if necessary.

Fuel hose

Inspect fuel hose for cuts, cracks, leakage, tears or deteriora-
tion.

Replace if necessary.

Fuel tank

Inspect fuel tank for cracks, leakage or deterioration.
Replace if necessary.

If water or other contamination is found, drain and clean fuel
tank.

Tank cap

Inspect tank cap for cracks, leakage, deterioration or vent func-
tion.

Replace if necessary.

1. Connector 2. Connector plug
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INTAKE MANIFOLD ASSEMBLY
REMOVAL

Before removing intake manifold :

¢ Relieve fuel pressure. (See page 5-3)

¢ Disconnect battery cables from battery.
¢ Remove both side covers. (See page 7-2)

1. Remove flywheel cover.

2. Remove two bolts and air duct @.
3. Remove evaporation hose @ from cylinder head cover.

4. Disconnect fuel outlet hose @ and fuel inlet hose @ from
low pressure fuel pump.

5. Loosen clamp and place a large cloth over end of fuel feed
hose ®.
Slowly pull fuel feed hose from fuel delivery pipe ®.
Drain any excess fuel in hose into a small container.

6. Disconnect four fuel injector connectors @.
7. Disconnect high pressure fuel pump connector ® from fuel
vapor separator.
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8. Remove bolts and low pressure fuel filter bracket ©.
9. Remove two (2) bolts securing fuel delivery pipe ®, then
remove fuel delivery pipe and all fuel injectors 0.

10. Remove two (2) bolts and fuel return pipe @9.

11. Disconnect water inlet hose @ and water outlet hose ®
from fuel return pipe.

12. Place a suitable container under fuel return pipe, then dis-
connect fuel inlet hose @ and fuel outlet hose ® from fuel
return pipe.

13. Remove three (3) bolts and silencer case ®.
14. Disconnect breather hose @ from silencer case.
15. Disconnect IAT sensor connector ).

16. Disconnect CTP switch connector .
17. Disconnect IAC valve connector (9.
18. Disconnect MAP sensor connector @0.
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19. Disconnect water inlet hose @ and water outlet hose @
from 3-way joint.

20. Remove nine (9) bolts and two (2) nuts and then remove
intake manifold assembly @3.

INSTALLATION

Installation is reverse order of removal with special attention to
the following steps.

Do not re-use gasket once removed. Always use a new
gasket.

* Install two dowel pins @, gasket @ and intake manifold as-
sembly, then tighten bolts and nuts securely.

[] Intake manifold bolt & nut :
23 N-m (2.3 kg-m, 16.5 Ib.-ft.)

e Install fuel injectors and fuel delivery pipe. (See page 5-13)
* Check to ensure that all removed parts are back in place.

Checking

e Check fuel and water hose routing. (See page 10-8 to 10-11)
e Check wire routing. (See page 10-2 to 10-7)

e Check for fuel leakage. (See page 5-4)

* Check for water leakage.
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POWER UNIT
REMOVAL

Before removing power unit :

¢ Drain engine oil. (See page 2-4)

¢ Remove intake manifold assembly. (See page 6-2)
* Remove electric parts holder. (See page 4-25)

1. Remove bolts and fuel pump @.

2. Remove all spark plugs.
3. Remove fifteen (15) cylinder head cover bolts, and then
remove cylinder head cover .

4. Remove nut and positive battery cable 3.
5. Remove starter motor. (See page 4-12)

6. Remove flywheel. (See page 3-51)

09930-48720 : Flywheel holder
09930-39411 : Flywheel remover
09930-39420 : Flywheel remover bolt
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7. Remove battery charge coil @. (See page 4-5)
8. Remove CKP sensor 2.(See page 3-53)

9. Disconnect water return hose @ from thermostat cover.
10. Remove bolt and water return hose pipe @.

11. Disconnect cylinder temp sensor lead wire connector.
12. Disconnect CMP sensor connector, then remove bolt and
CMP sensor ® from cylinder head.

18. Disconnect two ignition coil connectors, then remove four
bolts and ignition coil ® and @.

14. Remove oil level dipstick ®.
15. Remove bolt and oil level dipstick guide ©.
16. Remove nine (9) bolts and Rectifier & regulator 0.
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17. Loosen screw @) and disconnect lead wire from oil pres-
sure switch.

18. Remove two bolts @ and front panel @.

19. Disconnect water inlet hose and water outlet hose ®
from crankcase.

20. Remove cotter pin ® and washer @), then separate clutch
lever link @® from clutch shaft arm @9.

21. Remove E-ring @, clutch control lever @) and clutch
shaft arm @9.

22. Remove two bolts @ and clutch lever holder @.

23. Disconnect neutral switch lead wire connector .
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24. Remove pins @ and side cover seal @.

25. Remove sixteen (16) bolts.
26. Lift up and remove power unit from engine holder.
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INSTALLATION

Installation is reverse order of removal with special attention to
the following steps.

Do not re-use gasket and O-ring once removed.
Always use new parts.

POWER UNIT
1. Install dowel pins M and gasket @.
2. Apply Suzuki Water Resistant Grease to driveshaft splines.

99000-25161 : Suzuki Water Resistant Grease

NOTE:
Before installing power unit, apply Suzuki Bond to hatched part
(2 parts) as shown in figure.

99000-31140 : Suzuki Bond 1207B

3. Lower power unit onto engine holder.

NOTE:
Rotate crankshaft to aid alignment of driveshaft and counter
shaft splines.

4. Apply Suzuki Silicone Seal to power unit mounting bolts
and tighten bolts to specified torque.

99000-31120 : Suzuki Silicone Seal

[®) Power unit mounting bolt :
8 mm 23 N-m (2.3 kg-m, 16.5 |b.-ft.)
10 mm 50 N-m (5.0 kg-m, 36.0 Ib.-ft.)

FLYWHEEL
1. Install battery charge coil. (See page 4-6)
2. Install CKP sensor. (See page 3-53)
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3. Install flywheel and tighten flywheel bolt to specified torque.
(See page 3-52)

09930-48720 : Flywheel holder
[®] Flywheel bolt : 245 N-m (24.5 kg-m, 177.0 Ib.-ft.)

CYLINDER HEAD COVER
NOTE:

Before installing cylinder head cover, check tappet clearance.
(See page 2-9)

1. Apply Suzuki Bond to area as shown in figure.
99000-31140 : Suzuki Bond No. 1207B

2. Assemble new O-rings and cylinder head cover gasket to
cylinder head cover.

Do not re-use gasket and O-ring once removed. Always
use new parts.

NOTE:
Be sure to check all parts for wear or any damage before instal-
lation and replace any found defective.

3. Install cylinder head cover to cylinder head and tighten cover
bolts to specified torque.

[®] Cylinder head cover bolt :
11 N-m (1.1 kg-m, 8.0 Ib.-ft.)

NOTE:

Use care when installing cylinder head cover.

Be certain cylinder head cover gasket and O-rings remain in
their correct position.

2.0-ring

e 2

1. Head cover. gasket

Tightening
order
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INTAKE MANIFOLD
Install intake manifold assembly. (See page 6-4)

FUEL INJECTOR
Install fuel injectors. (See page 5-13)

FINAL ASSEMBLY CHECK

Perform following checks to ensure proper and safe operation

of repaired unit :

¢ All parts removed have been returned to their original posi-
tions.

¢ Lower unit gear engagement is properly adjusted.

¢ Fuel and water hose routing match’s service manual illustra-
tion. (See page 10-8 to 10-11)

¢ Wire routing match’s service manual illustration.
(See page 10-2 to 10-7)

* No fuel leakage is evident when fuel system is pressurized.
(See page 5-4)

* No water leakage is evident during final test running.
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OIL PUMP
REMOVAL

1. Remove power unit. (See page 6-5 to 6-8)

NOTE:
Hold camshaft by placing a wrench on hexagon area of cam-
shafft.

2. Remove bolt securing oil pump drive sprocket to camshaft,
then remove oil pump drive sprocket.

3. Remove three (3) bolts 1 and oil pump assembly 2.

4. Remove circlip @, driven sprocket @, pin & and washer.

INSPECTION

Oil pump

Inspect outer/inner rotors and oil pump body for wear or other
damage.

Replace if necessary.

Seal ring
Inspect of seal ring for nick, cut or wear.

Drive / driven sprocket
Inspect teeth of sprocket for wear or other damage.
Replace if necessary.
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INSTALLATION

Installation is reverse order of removal with special attention to
the following steps.

¢ Assemble washer @, pin @, driven sprocket @ and circlip @
to oil pump shaft.

e Apply engine oil to seal ring ®, then install seal ring to oil
pump body.

Do not re-use seal ring once removed. Always use a
new seal ring.

* Install oil pump ® to cylinder head block, then tighten three
(3) bolts securely.

* Install oil pump drive sprocket 7 and tighten bolt securely.

[!] Oil pump drive sprocket bolt :
78 N-m (7.8 kg-m, 56.5 |b.-ft.)
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TIMING CHAIN / TENSIONER

REMOVAL

Prior to this service work :
* Remove power unit. (See page 6-5 to 6-8)

O

@ Crankshaft / Drive gear

(@ Driven gear / Timing sprocket

@ Timing chain

@ Timing chain guide

® Timing chain tensioner

® Timing chain tensioner adjuster

@ Oil pump drive sprocket

Exhaust camshaft and timing sprocket
© Intake camshaft and timing sprocket

1. Turn crankshaft in its normal running direction (R direction)
until No.1 cylinder reaches top dead center.

NOTE :
To bring No.1 cylinder top dead center, turn crankshaft to locate
match mark (key) @ position at the top as shown in figure.

When timing chain has been removed, never turn crank-
shaft or camshaft.

09911-49910 : Crankshaft holder

@: Match mark (key) on crank shaft
®: Engine normal running direction
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2. Remove bolt @ and oil pump drive sprocket 2.
(See page 6-12)

NOTE:

Hold camshaft by placing a wrench on the hexagon area of
camshaft.

3. Remove bolts @ and timing chain guide @.

4. Remove bolt, nut and chain tensioner adjuster ®.

5. Remove bolt ® and chain tensioner @ .

6. Remove timing chain ®), exhaust camshaft timing sprocket
© and dowel pin 0.

7. Remove bolt @D and intake camshaft timing sprocket @.

NOTE:

Hold camshaft by placing a wrench on the hexagon area of
camshatft.

8. Remove driven gear @.
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INSPECTION

NOTE:
If cracks, excessive wear, defective or other damage is found
on any component, replaced component.

Timing chain
Inspect timing chain for wear or other damage.
Replace if necessary.

Tensioner adjuster

Inspect tensioner adjuster for smooth operation.
Inspect oil passage for clog.

Replace or clean if necessary.

1. Latch
2. Tooth surface
3. Oil passage

Timing chain tensioner / chain guide
Inspect oil shoe for wear or other damage.
Replace if necessary.

Timing chain sprocket
Inspect teeth of sprocket for wear or other damage.
Replace if necessary.

Drive / driven gear and bearing
Inspect drive gear and driven gear for wear or other damage.
Replace if necessary.

Inspect driven gear bearing for pitting, rough or other damage.
Replace if necessary.
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INSTALLATION

Installation is reverse order of removal with special attention to
the following steps.

1.

Check that match mark (key way) @ on crankshaft drive
gear points to 12 o’clock (towards cylinder head).
(Check that #1 cylinder is at top dead center.)

Install driven gear (D on cylinder block so that match mark
(key way) @ aligns with match mark ( ¢ ) ® on driven gear
as shown in figure.

Install dowel pin @ and sprocket (3 on exhaust camshaft.
Install dowel pin @ and sprocket & on intake camshaft,
then tighten bolt ® securely.

[!] Timing sprocket bolt : 78 N-m (7.8 kg-m, 56.5 |b.-ft.)

NOTE:

When installing camshaft sprocket, position side of sprocket
with two engraved lines ©,d,® and (® facing down toward
engine holder as shown in figure.

Check that engraved lines © and (® on sprockets are
opposite each other and aligned with mating face ® of
cylinder head cover when match marks (dot) @ and ® on
sprockets are located as shown in figure.
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5.

8.

10.

As shown in figure, position timing chain on driven gear
sprocket with GOLD plate of chain aligned with match mark
(*) ©@ on driven gear.

As shown in figure, engage timing chain with exhaust sprocket
with one BLUE plate of chain aligned with match mark (dot)
@ of exhaust sprocket.

As shown in figure, engage timing chain with intake sprocket
with another BLUE plate of chain aligned with match mark
(dot) ® of intake sprocket.

Install timing chain guide @), then tighten bolts securely.

Insert spacer into chain tensioner.
Install chain tensioner @ as shown in figure.
Apply oil to chain tensioner.

With latch of tensioner adjuster pushed in and plunger pushed
back into body, insert stopper into latch and body.

After inserting stopper, check to make sure that plunger will
not come out.

1. Plunger 3.Body
2. Latch 4. Stopper
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11. Install timing chain tensioner adjuster (0.
Tighten bolt and nut, pre-coated with thread lock, to speci-
fied torque.

99000-32050 : Thread lock “1342”

[®) Tensioner adjuster bolt / nut :
11 N'm (1.1 kg-m, 8.0 Ib.-ft.)

12. Apply engine oil to timing chain.

13. Remove stopper from tensioner adjuster to release plunger.

14. Turn crankshaft in normal running direction two complete
turns and check that crankshaft match mark (key way) @
points toward the top and at the same time, engraved lines
© and (® on sprockets aligns with cylinder head cover mat-
ing face X.

15. Install oil pump drive sprocket @) and tighten bolt securely.

[®] Oil pump drive sprocket bolt :
78 N-m (7.8 kg-m, 56.5 Ib.-ft.)
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CYLINDER HEAD ASSEMBLY

(Cylinder head / valve / camshaft)

REMOVAL

Prior to removing cylinder head :
* Remove power unit. (See page 6-5 to 6-8)
¢ Remove timing chain. (See page 6-14 to 6-15)

1. Remove bolts @ and oil pump @.

2. Remove oil relief valve 3 and gasket @.

3. Remove bolts securing camshaft housing ® to cylinder
head, then remove each camshaft housing.

NOTE:
For ease of assembly, note position of each individual cam-
shaft housing.

4. Remove intake and exhaust camshafts.

5. Loosen eighteen (18) cylinder head bolts according to nu-
merical order in figure and remove them.

6. Remove cylinder head assembly and head gasket.

NOTE:
Use special tool (10 mm deep socket wrench) when loosening
cylinder head bolts.

09919-16010 : Deep socket wrench (10 mm)
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INSTALLATION

Installation is in reverse order of removal with special attention
to the following steps.

Do not re-use gasket once removed. Always use a new
gasket.

1. Insert dowel pins and place cylinder head gasket into posi-
tion on cylinder.

2. Position cylinder head on cylinder.

3. Apply engine oil lightly to cylinder head bolts and tighten
them gradually as follows.

(a) Tighten all bolts to 50 percent (%) of specified torque
according to numerical order in figure.

m Cylinder head bolt :
1 st step 10 mm 35 N-m (3.5 kg-m, 25.5 Ib.-ft.)
8 mm 12 N-m (1.2 kg-m, 8.5 Ib.-ft.)

(b) Loosen all bolts to 0 N-m (0 kg-m, 0O Ib.-ft.) according to
reverse order in figure.

(c) Again tighten all bolts to 50 percent (%) of specified
torque according to numerical order in figure.

m Cylinder head bolt :
3 rd step 10 mm 35 N-m (3.5 kg-m, 25.5 |b.-ft.)
8 mm 12 N-m (1.2 kg-m, 8.5 Ib.-ft.)

(d) Finally tighten all bolts to specified torque according to
numerical order in figure.

m Cylinder head bolt :
Final step 10 mm 70 N-m (7.0 kg-m, 50.5 Ib.-ft.)

8 mm 23 N-m (2.3 kg-m, 16.5 Ib.-ft.)
NOTE:

Use special tool (10 mm deep socket wrench) when tightening
cylinder head bolts.

09919-16010 : Deep socket wrench (10 mm)

4. Apply engine oil around tappets and install them.
5. Install tappet shims.

6. Apply engine oil to surface of each camshaft lobe and jour-
nal, then install them.
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NOTE:
Before installing camshafts, turn crankshaft until No.1 cylinder
reaches top dead center. (See page 6-14)

NOTE:

When install camshaft, adjust relative position between sprock-
ets and chain so that match marks (dot) on timing sprockets
are as shown in figure and engraved lines on sprockets align
with cylinder head cover mating face.

7. Install camshaft housing pins as shown in figure.

8. Check position of camshaft housing.

NOTE:

Embossed marks are provided on each camshaft housing indi-
cating position and direction of installation.

9. Install housings as indicated by these marks.

1. Match mark (dot)
2. Match mark (engraved line)
3. Cylinder head cover mating face

@ I :Intake side

/ E : Exhaust side

N

12’/ Position from flywheel
magneto side

_’__,_,..——-" Pointing to flywheel

magneto side
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10. Apply engine oil lightly to housing bolts.

11. Lightly seat all housing bolts at first.
According to numerical order in figure, tighten bolts to 1/3
of specified torque, then 2/3 of specified torque and finally
to full specified torque.

[®] Camshaft housing bolt : 11 N-m (1.1 kg-m, 8.0 lb.-ft.)

12. Install gasket @ and oil relief valve ), then tighten valve
securely.

[!] Oil relief valve : 27 N-m (2.7 kg-m, 19.5 Ib.-ft.)

13. Install timing chain. (See page 6-17)

14. Install oil pump assembly. (See page 6-13)

15. Adjust tappet clearance. (See page 2-9)
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DISASSEMBLY

1. Remove tappets with shims.

2. Using valve lifter and attachment, remove valve cotters 1
while compressing valve spring.

09916-19030 : Valve lifter
09916-14910 : Attachment
09916-84511 : Tweezers

3. Remove valve spring retainer 2, valve spring 3 and valve

@.

@ €) ®
pyt tres

4. Remove valve stem seal ® and valve spring seat ®.

NOTE:
Reassemble each valve and valve spring in their original posi-
tions.
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INSPECTION / SERVICING

NOTE:
If cracks, excessive wear or other damage is found on any com-
ponent, replace component.

CYLINDER HEAD
Remove all carbon from combustion chambers.

NOTE:

e Do not use any sharp edged tool to scrape carbon off cylin-
der head or its components.

e Be careful not to scuff or nick metal surfaces when decarboning.

Inspect cylinder head for crack in intake and exhaust ports, com-
bustion chambers and head surface.

Valve seat
Inspect valve seat for crack or other damage.
Replace if necessary.

Cylinder head distortion

Using a straightedge and thickness gauge, measure cylinder
head distortion (gasket surface) at a total of six (6) locations as
shown in figure.

09900-20803 : Thickness gauge

Cylinder head distortion :
Service limit : 0.05 mm (0.002 in.)

If measurement exceeds service limit, resurface or replace cyl-
inder head.

NOTE:

Cylinder head can be resurfaced, using a surface plate and
#400 grit wet sandpaper.

Move cylinder head in a figure eight pattern when sanding.
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Manifold seating faces distortion
Using a straightedge and thickness gauge, measure cylinder
head distortion to intake manifold seating faces.

Manifold seating faces distortion:
Service limit : 0.10 mm (0.004 in.)

If measurement exceeds service limit, resurface or replace cyl-
inder head.

Water jackets
Inspect water jackets for clog or obstruction.
Clean water jackets if necessary.

CAMSHAFT
Cam face
Inspect cam face for scratches and wear.

Cam wear
Measure cam height .

09900-20202 : Micrometer

Cam height ® :
Standard :
DF90 IN 37.320 — 37.480 mm (1.4693 — 1.4765 in.)
EX 37.030 — 37.190 mm (1.4579 — 1.4642 in.)
DF115 IN 39.220 - 39.380 mm (1.5441 — 1.5504 in.)
EX 39.040 — 39.200 mm (1.5370 — 1.5433 in.)

Service limit :
DF90 IN 37.220 mm (1.4654 in.)
EX 36.930 mm (1.4539 in.)
DF115 IN 39.120 mm (1.5402 in.)
EX 38.940 mm (1.5330 in.)

If measurement exceeds service limit, replace camshaft.
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Camshaft identification
DF90 and DF115 camshafts differ as shown below.

Model Identification mark
DF90 Dent
DF115 No dent

Camshaft runout
Using a set of V-blocks, support the camshaft on a surface plate.
Measure runout using dial gauge.

09900-20602 : Dial gauge
09900-20701 : Magnetic stand

Camshaft runout :
Service limit : 0.10 mm (0.004 in.)

If measurement exceeds service limit, replace camshaft.

CAMSHAFT JOURNAL

Inspect camshaft journals and camshaft housing for pitting,
scratches, wear or other damage.

Replace camshaft or cylinder head with housing if necessary.

NOTE:
Camshaft housing and cylinder head should be replaced as a
set.

EX
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Camshaft journal oil clearance

Measure journal oil clearance using Plastigauge as follows.

1. Clean housing and camshaft journals.

2. Install camshaft to cylinder head.

3. Place Plastigauge across full width of camshaft journal (par-
allel to camshaft).

09900-22302 : Plastigauge (0.051 — 0.125 mm)
09900-22301 : Plastigauge (0.025 — 0.076 mm)

4. Install camshaft housing. According to numerical order in
figure, tighten housing bolts in 3 steps. (1/3 of specification,
2/3 of specification, full torque specification)

[!] Camshaft housing bolt : 11 N-m (1.1 kg-m, 8.0 Ib.-ft.)

NOTE:
Do not rotate camshaft while Plastigauge is installed.

5. Remove camshaft housing.

6. Using scale on Plastigauge envelope, measure Plastigauge
at its widest point.

Camshaft journal oil clearance :
Standard : Top, 2nd, 3rd, 4th journal
0.020 — 0.062 mm (0.0008 — 0.0024 in.)
5th journal
0.045 - 0.087 mm (0.0018 — 0.0034 in.)
Service limit : 0.12 mm (0.0047 in.)

NOTE:
The location No.s of journal are in order from flywheel magneto
to the bottom of cylinder.

If journal oil clearance exceeds service limit, measure camshaft
journal (outside dia.) and camshaft housing (inner dia.). Based
on measurements, replace camshaft and/or cylinder head with
camshaft housing.

09900-20205 : Micrometer

Camshaft journal outside diameter :
Standard : Top, 2nd, 3rd, 4th journal
22.959 — 22.980 mm (0.9039 — 0.9047 in.)
5th journal
25.934 — 25.955 mm (1.0210 — 1.0219 in.)
Service limit : Top, 2nd, 3rd, 4th journal
22.869 mm (0.9004 in.)
5th journal
25.844 mm (1.0175 in.)

1. Plastigauge
2. Scale
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Camshaft journal (housing) inside diameter :
Standard : Top, 2nd, 3rd, 4th journal
23.000 — 23.021 mm (0.9055 — 0.9063 in.)
5th journal
26.000 — 26.021 mm (1.0236 — 1.0244 in.)
Service limit : Top, 2nd, 3rd, 4th journal
23.171 mm (0.9122 in.)
5th journal
26.171 mm (1.0304 in.)

TAPPET / TAPPET SHIM

Wear of tappet and shim

Inspect tappet and shim for pitting, scratches, or other damage.
Replace if necessary.

Measure cylinder head bore and tappet outside diameter to
determine cylinder head to tappet clearance.

09900-20202 : Micrometer

If measurement exceeds service limit, replace tappet or cylin-
der head.

Cylinder head bore to tappet clearance :
Standard : 0.025 — 0.066 mm (0.0010 — 0.0026 in.)
Service limit : 0.150 mm (0.0059 in.)

Tappet outer diameter :
Standard : 30.959 — 30.975 mm (1.2189 — 1.2195 in.)

Cylinder head bore :
Standard : 31.000 — 31.025 mm (1.2203 — 1.2215 in.)
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VALVE /VALVE GUIDE

Valve guide to valve stem clearance

Using a micrometer and bore gauge, take diameter readings
on valve stems and guides to check guide to stem clearance.
Be sure to take readings at more than one place along length
of each stem and guide.

09900-20205 : Micrometer

Valve stem outside diameter
Using micrometer, measure valve stem outside diameter.

Valve stem outside diameter :
Standard:
IN 5.965 — 5.980 mm (0.2348 — 0.2354 in.)
EX 5.940 — 5.955 mm (0.2339 — 0.2344 in.)

Valve guide inside diameter
Using a small bore gauge, measure valve guide inside diam-
eter.
Valve guide inside diameter :
Standard :
IN 6.000 — 6.012 mm (0.2362 — 0.2367 in.)
EX 6.000—-6.012 mm (0.2362 — 0.2367 in.)

Valve guide to valve stem clearance

Valve guide to valve stem clearance :

Standard :
IN 0.020 - 0.047 mm (0.0008 — 0.0019 in.)
EX 0.045 - 0.072 mm (0.0018 — 0.0028 in.)

Service limit :
IN 0.070 mm (0.0028 in.)
EX 0.090 mm (0.0035 in.)

If measurement exceeds service limit, replace valve and/or valve
guide.

NOTE:
For valve guide replacement, see “VALVE GUIDE REPLACE-
MENT?” section on page 6-35.

N
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Valve stem end deflection
If unable to measure valve guide inside diameter, measure “Valve
stem end deflection”.

09900-20602 : Dial gauge
09900-20701 : Magnetic stand

Measure valve stem end deflection as follows :
1. Install valve into valve guide.

2. Position valve head at approx. 5mm away from valve seat.

3. Move stem end in the direction “X —Y”, and measure deflec-
tion.

Valve stem end deflection :
Service limit :
IN 0.14 mm (0.006 in.)
EX 0.18 mm (0.007 in.)

If measurement exceeds service limit, replace valve.
If measurement still exceeds service limit with new valve, re-
place valve guide.

Valve stem end

Inspect valve stem end face for pitting and wear.

If pitting or wear is found, valve stem end may be resurfaced.
Use caution when resurfacing, do not grind away stem end
chamfer.

When chamfer has been worn away, replace valve.
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Valve stem runout
Measure valve stem runout.

09900-20602 : Dial gauge
09900-20701 : Magnetic stand
09900-21304 : “V” block set

Valve stem runout :
Service limit : 0.05 mm (0.002 in.)

If measurement exceeds service limit, replace valve.

Valve head radial runout
Measure valve head radial runout.

09900-20602 : Dial gauge
09900-20701 : Magnetic stand
09900-21304 : “V” block set

Valve head radial runout :
Service limit : 0.08 mm (0.003 in.)

If measurement exceeds service limit, replace valve.

Valve head thickness
Measure thickness (@ of valve head.

09900-20101 : Vernier calipers

Valve head thickness :
Standard :
IN 1.0 mm (0.04 in.)
EX 1.2 mm (0.05in.)
Service limit :
IN 0.7 mm (0.03in.)
EX 0.7 mm (0.03in.)

If measurement exceeds service limit, replace valve.
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Valve seat contact width

Measure valve seat contact width as follows :

1. Remove all carbon from valve and seat.

2. Coat valve seat evenly with Prussian blue (or equivalent).

3. Install valve into valve guide.

4. Put valve lapper on valve.

09916-10911 : Valve lapper

5. Rotate valve while gently tapping valve contact area against
seat.

6. Continuously pattern on valve seating face with Prussian
blue.

7. Measure valve seat contact width ®.

09900-20101 : Vernier calipers

Valve seat contact width ® :
Standard :
IN  1.1-1.3 mm (0.04 — 0.05 in.)
EX 1.1-1.3 mm (0.04 - 0.05 in.)

If measurement exceeds specification, repair valve seat.
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NOTE:

For valve seat repair, see “Valve seat servicing” section on page
6-34.
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VALVE SEAT SERVICING

If valve seat contact width is out of specification, reface valve

seat as follows :

Valve seat angle :
Intake side : 15°, 45°, 60°
Exhaust side :15°, 45°

09916-20620 : Valve seat cutter (NEWAY122) 45°
09916-20610 : Valve seat cutter (NEWAY121) 15°
09916-22420 : Valve seat cutter (NEWAY 114) 60°

Solid pilot (NEWAY. N-120-6.0)
09916-54910 : Handle (N-505)

NOTE:
Turn cutter clockwise, never counterclockwise.

1. Remove all carbon from valve and valve seat.
2. Using 45° angle cutter, reface valve seat.

3. Check valve seat contact width ®.
(See page 6-33)

e If width ® is too high (or wide), reface valve seat using

15° angle cutter. (Intake side, Exhaust side)

* |f width @ is too low (or narrow), reface valve seat using

45° angle cutter. (Exhaust side)

* If width A is too low (or narrow), reface valve seat using

60° angle cutter. (Intake side)

4. Clean up any burrs using 45° angle cutter very lightly.

* Too high (wide)

-
R 7
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Grind seat areas minimally only.
Do not grind more than necessary.

* Too low (narrow)

5. Lap valve on seat in two steps, first with coarse grit lapping
compound applied to face and the second with fine grit

compound.

6. Recheck valve seat contact width ®.
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NOTE:

Clean and assemble cylinder head and valve components.

Fill intake and exhaust ports with solvent to check for leaks be-
tween valve seat and valve.

If any leaks occur , inspect valve seat and face for burrs or other
things that could prevent valve from sealing.

VALVE GUIDE REPLACEMENT

Be careful not to damage cylinder head when replac-
ing valve guide.

1. Using valve guide remover, drive valve guide out from com-
bustion chamber side towards valve spring side.

09916-46020 : Valve guide remover

NOTE:
Do not reuse valve guide once it has been removed.
Always use a new valve guide (oversize) when assembling.

2. Ream valve guide hole with $11 mm reamer to true hole
and remove burrs.

09916-38210 : Valve guide reamer ($11 mm)
09916-34542 : Reamer handle

NOTE:
Turn reamer clockwise, never counterclockwise.
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3. Install valve guide to cylinder head as follows.
(1) Heat cylinder head to a temperature of 80 — 100°C
(176 — 212°F).
Apply heat uniformly so that head will not be dis
torted.

(2) Use special tools to drive new valve guide into hole.
Drive in new valve guide until special tool (valve guide
installer attachment) contacts cylinder head.

(3) After installing, check valve guide protrusion B.

09916-57350 : Valve guide installer handle ®
09917-87810 : Valve guide installer attachment

Valve guide protrusion ® :
Standard :
IN&EX 13.5 mm (0.53in.)

4. Ream valve guide bore with $6 mm reamer.

09916-37810 : Valve guide reamer (¢6 mm)
09916-34542 : Reamer handle

NOTE:
Clean and oil valve guide bore after reaming.
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VALVE SPRING
Valve spring free length
Measure valve spring free length.

09900-20101 : Vernier calipers

Valve spring free length :
Standard :
IN & EX 42.7 mm (1.68 in.)
Service limit :
IN & EX 41.0 mm (1.61 in.)

If measurement exceeds service limit, replace valve spring.

Valve spring preload
Measure valve spring preload.

09900-20101 : Vernier calipers

Valve spring preload :
Standard :
IN&EX 167 -193 N (16.7 — 19.3 kg , 36.8 — 42.5 Ibs.)
for 32.6 mm (1.28 in.)
Service limit :
IN & EX 151 N (15.1 kg, 33.3 Ibs.)
for 32.6 mm (1.28 in.)

If measurement exceeds service limit, replace valve spring.

Valve spring squareness

Using a square and surface plate, measure each spring for
squareness (clearance between end of valve spring and
square).

09900-20101 : Vernier calipers
Valve spring squareness :
Service limit :

IN & EX 2.0 mm (0.08 in.)

If measurement exceeds service limit, replace valve spring.
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REASSEMBLY

Reassemble is reverse order of disassembly with special at-
tention to the following steps.

VALVE
1. Install valve spring seat (D to cylinder head.

2. After applying engine oil to stem seal (2 and spindle of spe
cial tool (Installer attachment), fit stem seal to spindle.
Then, pushing special tool by hand, install stem seal to valve
guide.

3. Check to be sure that seal is properly fixed to valve guide.

09917-98221 : Installer attachment ®
09916-57350 : Installer handle

Do not re-use stem seal once removed.
Always use a new stem seal.

4. Apply engine oil to stem seal, valve guide bore and valve
stem.

5. Install valve 3 to valve guide.

NOTE:
Reassemble each valve and valve spring to their original posi-
tion.

6. Install valve spring @, and valve retainer ®.

NOTE:
Set valve spring in place with narrow spiral area facing valve
seat.

12

1. Large-pitch
2. Small-pitch
3. Valve spring
retainer side
4. Valve spring
seat side
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7. Hold valve spring compressed with special tool and install
valve cotters ®.

8. Make sure valve cotters are properly seated in groove ®.

09916-19030 : Valve lifter
09916-14910 : Attachment
09916-84511 : Tweezers
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CYLINDER / CRANKSHAFT / PISTON

DISASSEMBLY

Before performing service work in this section :
¢ Remove power unit (See page 6-5 to 6-8)

¢ Remove timing chain (See page 6-14 to 6-15)
¢ Remove cylinder head (See page 6-20)

1. Remove driven gear.

2. Remove oil filter.

09915-47332 : Oil filter wrench

3. Remove oil pressure switch.

4. Remove ten (10) bolts @.
Remove ten (10) bolts @.

NOTE:

Removal (loosening order) is reverse of installation (tightening
order). See page 6-62.

5. Remove crankcase from cylinder block.
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NOTE:
For proper assembly, mark cylinder number on all pistons,
conrods, and conrod caps, using quick drying paint.

6. Remove all conrod cap nuts D and conrod caps @.

NOTE:
To prevent damage to crank pin and cylinder walls, install a
piece of hose over threads of rod bolts.

7. Remove crankshaft 3.
8. Remove oil seal @ from crankshaft.

9. Mark cylinder number on pistons using quick dry paint.
10. Push piston (with conrod) out through the top of cylinder
bore.

NOTE:

e To prevent damage to piston rings, decarbon top of cylinder
bore wall before removing piston.

e Reassemble each conrod cap to its original position after re-
moving piston from bore.
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11. Remove two compression rings (top and 2nd) and oil ring
from piston.

12. Mark cylinder number on conrod using quick dry paint.
13. Remove piston pin circlips as shown.

14. Remove piston pin from conrod.

NOTE:
Reassemble each piston, piston pin and conrod in their origi-
nal combination and position.

1. Piston pin circlip
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INSPECTION / SERVICING

NOTE:
If cracks, excessive wear or other damage is found on any com-
ponent, replace component.

CYLINDER

Cylinder distortion

Using a straightedge and thickness gauge, measure cylinder
distortion (gasketed surface) at a total of six (6) locations as
shown in figure.

09900-20803 : Thickness gauge

Cylinder distortion :
Service limit : 0.05 mm (0.002 in.)

If measurement exceeds service limit, resurface or replace
cylinder.

NOTE:

Cylinder can be resurfaced, using a surface plate and # 400 grit
wet sandpaper.

Move cylinder in a figure eight pattern when sanding.

Water jackets
Inspect water jackets for clog or obstruction.
Clean water jacket if necessary.

Driven gear / bearing
Inspect driven gear for wear or other damage.
Replace if necessary.
Inspect driven gear bearing for pitting, rough or other damage.
Replace if necessary.
@ Drivengear @ Plug @ O-ring @ Circlip
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Cylinder bore

Inspect cylinder walls for scratches, roughness, or ridges which
indicate excessive wear.

If cylinder bore is very rough or deeply scratched, or ridged,
rebore cylinder and use oversize piston.

Cylinder bore wear (difference)

Using cylinder gauge, measure cylinder bore in both axial (ver-
tical line, following crankshaft) and transverse (horizontal line
across crankshaft) directions at two positions as shown in fig-
ure.

09900-20530 : Cylinder gauge set

Check for following :

e Difference between measurements at the two positions
(taper).

¢ Difference between axial and transverse measurement (out-
of-round).

Cylinder bore wear (difference) :
Service limit : 0.100 mm (0.0039 in.)

If measurement exceeds service limit, rebore or replace cylin-
der.

PISTON TO CYLINDER CLEARANCE
1. Measure piston diameter at a point 26.5 mm (1.04 in.) above
piston skirt at a right angle to piston pin bore.
09900-20204 : Micrometer
Piston skirt diameter :

Standard : 83.970 — 83.990 mm (3.3059 — 3.3067 in.)

2. Measure cylinder bore at 50 mm (2.0 in.) below cylinder
head gasket surface at a right angle to crankshaft pin.

09900-20530 : Cylinder gauge set

Cylinder bore :
Standard : 84.000 — 84.020 mm (3.3071 — 3.3079 in.)

1.50 mm (1.96 in.)
2.90 mm (3.54 in.)
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3. Calculate the piston / cylinder clearance (Clearance equals
difference between piston diameter and cylinder bore mea-
surements).

Piston to cylinder clearance :
Standard : 0.020 — 0.040 mm (0.0008 — 0.0016 in.)
Service limit : 0.100 mm (0.0039 in.)

If clearance exceeds service limit, replace piston and/or cylin-
der or rebore cylinder.

Identification of oversize piston / piston ring

Two oversize piston / piston ring components, 0.25 mm and
0.50 mm, are available.

Oversize piston / piston ring are marked as shown below.

0.50

I.D. mark

=

1st, 2nd ring

¢ Piston
Oversize I.D. mark
0.25 mm 0.25
0.50 mm 0.50

* 1st & 2nd Piston ring
Oversize I.D. mark
0.25 mm 25
0.50 mm 50

e Oil ring
Oversize I.D. mark
0.25 mm Two (2) blue paints
0.50 mm Red paint

Oil ring spacer
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PISTON
Inspect piston for faults, cracks or other damage.
Replace if necessary.

Piston ring to groove clearance

Before checking, piston grooves should be clean, dry and free
of carbon.

Fit piston ring into piston groove, and measure clearance be-
tween ring and ring groove using thickness gauge.

Piston ring

09900-20803 : Thickness gauge

Piston ring to groove clearance :

Standard :
1st 0.030-0.070 mm (0.0012 — 0.0028 in.)
2 nd 0.020 - 0.060 mm (0.0008 — 0.0024 in.)
Service limit :
1st 0.120 mm (0.0047 in.)
2 nd 0.100 mm (0.0039 in.)

If measurement exceeds service limit, replace piston and/or
piston ring.

Piston ring groove width :
Standard :
1st 1.22 -1.24 mm (0.048 — 0.049 in.)
2nd 1.51 - 1.53 mm (0.059 - 0.060 in.)
Oil 2.51 —2.53 mm (0.099 - 0.100 in.)

Piston ring thickness :
Standard :
1st 1.17 - 1.19 mm (0.046 — 0.047 in.)
2nd 1.47 - 1.49 mm (0.058 — 0.059 in.)
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PISTON RING

Piston ring end gap

Measure piston ring end gap with piston ring in the lowest posi-
tion of cylinder bore.

09900-20803: Thickness gauge

Piston ring end gap :
Standard :
1st 0.20 - 0.35 mm (0.008 — 0.014 in.)
2nd 0.35-0.50 mm (0.014 — 0.020 in.)
Service limit :
1st 0.70 mm (0.028 in.)
2nd 1.00 mm (0.039 in.)

If measurement exceeds service limit, replace piston ring.

Piston ring free end gap
Measure piston ring free end gap using vernier calipers.

09900-20101 : Vernier calipers

Piston ring free end gap :
Standard :
1st Approx.11.3 mm (0.44 in.)
2 nd Approx.11.0 mm (0.43 in.)
Service limit :
1st 9.0 mm (0.354 in.)
2nd 8.8 mm (0.347 in.)

If measurement exceeds service limit, replace piston ring.

. ‘|Il!l"g5 : : . A
e 1% Piston rin
[y ""rltnn\\\'-"/ 9
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PISTON PIN

Inspect piston pin, conrod small end bore and piston pin hole
for wear or other damage.

Replace if necessary.

Piston pin clearance

Measure piston pin clearance in conrod small end.

Replace conrod if its small end is badly worn or damaged or if
clearance exceeds service limit.

09900-20205 : Micrometer
09900-20605 : Dial calipers

Piston pin outside diameter :
Standard : 20.997 — 21.000 mm (0.8267 — 0.8268 in.)
Service limit : 20.980 mm (0.8260 in.)

Piston pin hole diameter :
Standard : 21.006 — 21.014 mm (0.8270 — 0.8273 in.)
Service limit : 21.040 mm (0.8283 in.)

Conrod small end bore :
Standard : 21.003 — 21.011 mm (0.8269 — 0.8272 in.)

Pin clearance in piston pin hole :
Standard : 0.006 — 0.017 mm (0.0002 — 0.0007 in.)
Service limit : 0.040 mm (0.0016 in.)

Pin clearance in conrod small end :
Standard : 0.003 — 0.014 mm (0.0001 — 0.0006 in.)
Service limit : 0.050 mm (0.0020 in.)
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CONROD BIG END SIDE CLEARANCE
Measure conrod big end side clearance with conrod installed
on crank pin as shown in figure.

09900-20803 : Thickness gauge

Conrod big end side clearance :
Standard : 0.100 — 0.250 mm (0.0039 — 0.0098 in.)
Service limit : 0.350 mm (0.0138 in.)

If measurement exceeds service limit, replace conrod and/or
crankshaft.

Conrod big end width :
Standard : 21.950 — 22.000 mm (0.8642 — 0.8661 in.)

Crank pin width :
Standard : 22.100 — 22.200 mm (0.8700 — 0.8740 in.)

CRANK PIN

Inspect crank pin for uneven wear or other damage.

Measure crank pin for out-of-round or taper with micrometer.
If any crank pin is damaged or if measuremeants exceed ser-
vice limit, replace crankshaft.

09900-20202 : Micrometer

Out-of-round : A—B
Taper a—b

Out-of-round and taper :
Service limit : 0.010 mm (0.0004 in.)

Crank pin diameter :
Standard : 43.982 — 44.000 mm (1.7316 — 1.7323 in.)
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CONROD BEARING

Inspect bearings for proper contact pattern and signs of fusion,
pitting, burning or flaking.

Replace if necessary.

Always replace both bearing halves, never replace only one
half of a bearing set.

Conrod big end oil clearance
Check conrod big end oil clearance as follows :

1. Clean surface of conrod, conrod cap, conrod bearing, and
crank pin.

2. Install conrod bearing onto conrod and conrod cap.

NOTE:

e Reassemble each bearing and conrod cap to their original
position.

e Do not apply oil to bearing.

3. Place a piece of Plastigauge on crank pin parallel to crank-
shaft. Do not place Plastigauge over oil hole.

09900-22301 : Plastigauge (0.025 — 0.076 mm)

4. Install conrod cap (with bearing) to conrod with dot (¢ ) mark
on cap toward flywheel side.

5. Apply engine oil lightly to conrod bolts and tighten nut in
two steps.

[®] Conrod cap nut :
1st step 18 N-m (1.8 kg-m, 13.0 Ib.-ft.)
Final step 35 N-m (3.5 kg-m, 25.5 Ib.-ft.)

NOTE:
Do not rotate conrod while Plastigauge is installed.

Flywheel
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6. Remove conrod and conrod cap from crank pin.

7. Using scale on Plastigauge envelope, measure Plastigauge
width at its widest point.

Conrod big end oil clearance :
Standard : 0.020 — 0.040 mm (0.0008 — 0.0016 in.)
Service limit : 0.065 mm (0.0026 in.)

If measurement exceeds service limit, replace conrod bearing.

CRANKSHAFT
Crankshaft runout
Using a dial gauge, measure runout at center journal.

09900-20602 : Dial gauge
09900-20701 : Magnetic stand

Crankshaft runout :
Service limit : 0.04 mm (0.002 in.)

If measurement exceeds service limit, replace crankshaft.

Crankshaft thrust play

Measure thrust play with crankshaft, thrust bearing, journal
bearing and crankcase/cylinder block assembled in a normal
manner.

Tighten crankcase bolts to specified torque.

[®] Crankcase bolt :
8 mm 25 N-m (2.5 kg-m, 18.0 Ib.-ft.)
10 mm 56 N-m (5.6 kg-m, 40.5 Ib.-ft.)

Using a dial gauge, measure displacement in axial (thrust) di-
rection of crankshaft.

Crankshaft thrust play :
Standard : 0.11 — 0.31 mm (0.004 — 0.012 in.)
Service limit : 0.35 mm (0.014 in.)

-—
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If measurement exceeds service limit, replace crankshaft
thrust bearing.

Crankshaft thrust bearing thickness :
Standard : 2.425 — 2.475 mm (0.0955 — 0.0974 in.)

Out-of-round and taper (uneven wear) of journals

Inspect crankshaft journal for uneven wear or other damage.
Measure journal for out-of-round or taper with micrometer.

If any journal is damaged or if measurements exceed service
limit, replace crankshaft.

09900-20203 : Micrometer

Out-of-round :A-B
a—b

Taper

Out-of-round and taper :
Service limit : 0.010 mm (0.0004 in.)

Crankshaft journal outside diameter :
Standard : 57.994 - 58.012 mm (2.2832 — 2.2839 in.)
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CRANKSHAFT MAIN BEARING

Inspect bearings for proper contact pattern and signs of fusion,
pitting, burning or flaking.

Replace if necessary.

Always replace both bearing halves, never replace only one
half of a bearing set.

CRANKSHAFT JOURNAL OIL CLEARANCE
Check crankshaft journal oil clearance as follows:

1. Clean surface of bearing holder (crankcase and cylinder),
bearing and main bearing journal.

2. Install main bearing to cylinder and crankcase.

NOTE:

e Assemble each bearing in its original position before check-
ing clearance.

e Align the tab @ of bearing with notch in cylinder and crank-
case.

e Do not apply engine oil to bearing.

e Install bearing half with oil hole / groove to cylinder side.

3. Install crankshaft to cylinder.

4. Place a piece of Plastigauge on journal parallel to crank-
shaft. Do not place Plastigauge over oil hole.

09900-22301 : Plastigauge (0.025 — 0.076 mm)

NOTE:
Do not rotate crankshaft while Plastigauge is installed.

Plastigauge
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Install crankcase to cylinder.

Apply engine oil lightly to crankcase bolts.
Tighten crankcase bolts in three (3) steps according to the
order shown below and in figure.

[®]) Crankcase bolt :

1st step 8 mm 5 N-m (0.5 kg-m, 3.5 Ib.-ft.)
10 mm 11 N-m (1.1 kg-m, 8.0 Ib.-ft.)

2nd step 8 mm 20 N-m (2.0 kg-m, 14.5 Ib.-ft.)
10 mm 43 N'm (4.3 kg-m, 31.0 Ib.-ft.)

Final step 8 mm 25 N-m (2.5 kg-m, 18.0 Ib.-ft.)
10 mm 56 N'm (5.6 kg-m, 40.5 Ib.-ft.)

NOTE:

Crankcase should be torqued to specification in order to
assure proper compression of Plastigauge and accurate
reading of clearance.

Do not rotate crankshaft while Plastigauge is installed.

Remove crankcase from cylinder.

Using scale on Plastigauge envelope, measure Plastigauge
width at its widest point.

Crankshaft journal oil clearance :
Standard : 0.020 — 0.040 mm (0.0008 — 0.0016 in.)
Service limit : 0.065 mm (0.0026 in.)

If measurement exceeds service limit, replace crankshaft main
bearing.

NOTE:
For bearing replacement, see “SELECTION OF MAIN BEAR-
ING” section on page 6-55.

Tightening order

18
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SELECTION OF MAIN BEARING
Whenever a bearing requires replacement, select a new bear-
ing according to following procedure.

1. First, check journal diameter.

As shown in figure, upper (flywheel side) crank web of No.1
cylinder has five (5) stamped code numerals.

The numerals (1, 2 & 3) represent journal diameters shown
below.

No.1 Journal code
No.2 Journal code
No.3 Journal code
No.4 Journal code
No.5 Journal code

Numeral stamped Journal diameter

58.006 — 58.012 mm
(2.2837 - 2.2839 in.)

58.000 — 58.006 mm

1

(2.2835—-2.2837 in.)

57.994 — 58.000 mm
(2.2832 - 2.2835 in.)

2. Next, check bearing holder inside diameter without bear- No.5 Holder code

g No:3 Holder code
As shown in figure, PORT side of cylinder block has five (5) No.2 Holder code
stamped codes letters. % No.1 Holder code
The letters (A, B & C) represent bearing holder inside diam-

o0 A oo >

© U @!’:
E )=

eters shown below.

g~
Crank bearing holder inside - \
Code . . g >
diameter ( w/ o bearing )
J
A 62.000 — 62.006 mm i -
(2.4409 —2.4412in.) =>
Flywheel side
B 62.006 —62.012 mm
(2.4412-2.44141in.)
c 62.012 -62.018 mm
(2.4414 - 2.4417 in.)
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3. There are five (5) main bearings available, each of dif-

fering thickness.

To distinguish them, a color mark is painted at position indi-

cated in figure.

Each color represents the following thickness measured at

center of bearing.

Color mark Bearing thickness
1.990 - 1.994 mm
Green .
(0.0783 -0.0785in.)
Black 1.993 - 1.997 mm

(0.0785 — 0.0786 in.)

No Color mark

1.996 —2.000 mm
(0.0786 —0.0787in.)

Yellow

1.999 — 2.003 mm
(0.0787 - 0.0789in.)

Blue

2.002 —2.006 mm
(0.0788 —0.0790 in.)

4. Select crankshaft main bearing referring below table.

Numeral stamped on crank web
( journal outside diameter )

1 2 3
Code stamped A Green Black No Color
on cyl_lnder block B Black No Color Yellow
(Bearing holder
inside diameter) | C No Color Yellow Blue

NOTE:

Measure crankshaft journal oil clearance again after installing
new bearings selected. (See page 6-53)

OIL SEAL

Inspect oil seal for crack, cut or other damage.

Color mark
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REASSEMBLY

Assembly is reverse order of disassembly with special atten-
tion to the following steps.

If original components are not replaced, each piston,
piston pin and conrod is to be assembled and installed
in its original order and position.

PISTONTO CONROD

1. Apply engine oil to piston pin (2), piston pin bore and conrod
@.

2. Fit conrod @ to piston @ as shown in figure and insert
piston pin (2 through piston and conrod.

3. Install piston pin circlips @.

NOTE:

e Make sure conrod is installed in direction as shown in figure.

e Circlip should be installed with gap facing either up or down
as shown in figure.

Do not re-use circlip once removed. Always use a new
circlip.

Up mark “O”

FIywheeI
side
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PISTON RING TO PISTON

Oil ring

1. Apply engine oil to piston rings.

2. Install spacer @ first, then side rails 2 to piston.

When installing spacer, do not allow ends to overlap in
groove.

1st ring and 2nd ring
1. Apply engine oil to piston ring.
2. Install 2nd ring and 1st ring to piston.

NOTE:

e 1st ring differs from 2nd ring in shape and color of surface
contacting cylinder wall.
Distinguish 1st ring from 2nd ring by referring to figure.

e As shown in figure, 1st and 2nd ring are marked, “RN” or “R”.
When installing these piston rings, the marked side of each
ring should face towards top of piston.

Ring gap direction
Position rings so that their gaps are staggered at approxi-
mately 90 degree angles as shown in figure.

@ 1st ring ® 2nd ring
@ Qil ring lower side rail @ Qil ring upper side rail

Failure to stagger piston ring gaps may result in crank-
case oil dilution.

O

Incorrect

1. 1st ring
2.2nd ring
3. Oil ring

@ 1string

1)

@ 2nd ring

0

Up mark “O”
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PISTONTO CYLINDER
1. Install conrod bearing to conrod and conrod cap.

¢ Assemble each conrod bearing to its original posi-
tion.

¢ Do not apply oil between conrod and bearing or be-
tween conrod cap and bearing.

2. Apply engine oil to piston and cylinder walls.

3. Insert piston and conrod assembly into cylinder bore from
cylinder head side using special tool.

09916-77310 : Piston ring compressor

NOTE:
Position “circle” mark on piston head to flywheel side.
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CRANKSHAFT TO CYLINDER
1. Install crankshaft main bearings in cylinder and crankcase.
2. Apply engine oil to bearings.

e Assemble each bearing to its original position.

e Assemble main bearing half containing oil groove /
hole to cylinder block.
Assemble the half without oil groove to crankcase.

¢ Do not apply oil between crank bearing holder and
crank main bearing.

NOTE:
Align bearing tab @ with notch in cylinder and crankcase.

Thrust bearing

Apply engine oil to thrust bearing and install in cylinder block
between the No.3 and No.4 cylinders.

Oil groove sides of thrust bearing should face towards crank
webs.

Crankshaft
1. Apply engine oil to upper oil seal lip.
2. Install upper oil seal to crankshaft.

Do not re-use oil seal once removed. Always use a hew
oil seal.

NOTE:
Install upper oil seal with its spring / lipped side facing inward.

3. Apply engine oil to crank pin and crankshaft main journal
and install crankshaft in cylinder.

NOTE:
When installing cranksharft to cylinder, be sure to fit tab of seal
in groove of cylinder.

1. Thrust bearing
2. Oil groove
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CONROD CAP

1. Apply engine oil to crank pin and conrod bearing.

2. Install conrod cap (with bearing) to conrod with dot (¢ ) mark
on cap toward flywheel side.

Reassemble each conrod cap to its original position. 3

Flywheel

Match mark
)65

3. Apply engine oil lightly to conrod bolts.
4. Tighten conrod cap nuts in two steps.

[®] Conrod cap nut :
i1st step 18 N-m (1.8 kg-m, 13.0 Ib.-ft.)
Final step 35 N-m (3.5 kg-m, 25.5 Ib.-ft.)

CRANKCASE TO CYLINDER

1. Clean mating surface of cylinder and crankcase. Apply Bond to mmm marked line.

2. Apply Suzuki Bond to mating surface of crankcase as
shown in figure.

99000-31140 : Suzuki Bond 1207B

i<t m—

Apply bond to mating surface only.
Do not allow bond to contact surface of bearing. = o] ToXT

0T (o

3. Install five (5) dowel pins (.




6-62  POWER UNIT

4. Install crankcase to cylinder.

Apply engine oil lightly to crankcase bolts.

6. Tighten crankcase bolts in three (3) steps according to the
order shown below and in figure.

o

NOTE:
After tightening crankcase bolts, check to be sure that crank-
shaft rotates smoothly when turned by hand.

[®] Crankcase bolt :
iststep 8 mm 5 N-m (0.5 kg-m, 3.5 Ib.-ft.)
10 mm 11 N'm (1.1 kg-m, 8.0 Ib.-ft.)
2nd step 8 mm 20 N-m (2.0 kg-m, 14.5 Ib.-ft.)
10 mm 43 N'm (4.3 kg-m, 31.0 Ib.-ft.)
Final step 8 mm 25 N-m (2.5 kg-m, 18.0 Ib.-ft.)
10 mm 56 N-m (5.6 kg-m, 40.5 Ib.-ft.)

CYLINDER HEAD
Install cylinder head. (See page 6-21 to 6-23)

OIL PUMP
Install oil pump assembly. (See page 6-13)

TIMING CHAIN
Install timing chain. (See page 6-17 to 6-19)

POWER UNIT
Install power unit. (See page 6-9 to 6-11)

Tightening order

19

7

8
18
v*—/—i—b\ ©
e
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THERMOSTAT
REMOVAL

1. Disconnect water hose @ from thermostat cover.
2. Remove the three (3) bolts 2 securing the thermostat cover,
then remove the cover @ and thermostat @.

INSPECTION

Inspect thermostat for salt deposits, corrosion, wear or other
damage.
Clean or replace if necessary.

Thermostat operation
Check thermostat opening temperature as follows :

1. Insert a length of thread between thermostat valve / body
and suspend thermostat in a container filled with water.

2. Place thermometer in container and heat water.
Observe water temperature when thermostat valve opens
and releases thread.

Thermostat operating temperature :
Standard : 58 — 62 °C (136 — 144 °F)

INSTALLATION

Installation is reverse order of removal with special attention to

the following steps.

e Assemble thermostat 1 and thermostat cover 2 to cylinder
head block and secure with bolts.

m Thermostat cover bolt : 10 N-m (1.0 kg-m, 7.0 Ib.-ft.)

Thermometer

Heater
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OPERATION
WATER COOLING SYSTEM

The water cooling system includes the lower unit water pump, lower unit to power unit water supply tube, oil
pan water pressure valve, power unit water passages and thermostat.

This system cools both the power unit and exhaust and is shown in schematic from below.

If overheating occurs, the components of the cooling system must be inspected for blockage, corrosion build-
up or component damage.

Component inspection Refer to page
Water pump / Impeller.........cccceeeenneen. 9-11
Water tube......oooooviiiiiiieeee 7-6
Thermostat.........ccccooiiiiiiii . 6-63
Water pressure valve .........cccccceeeeeeenennn. 7-20
Cylinder head.........ccooceveevccieee e 6-26
Cylinder block .........ccooveviviieiiieeeieene 6-43
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ENGINE LUBRICATION SYSTEM

A camshaft driven trochoid type pump provides engine oil to all power unit components requiring lubrication.
Qil from the oil pan is drawn through the oil strainer and passed through a spin-on type oil filter before
entering the main oil gallery.

A pressure regulator (relief valve) is positioned between the oil pump and oil filter to maintain oil pressure at
a constant level.

From the main gallery, oil flow is directed through either drilled internal passages or by splash method to
those surfaces requiring lubrication.

ENGINE OIL LUBRICATION CHART

(S)\','\;;E‘ESSURE - No.1 || No-1 CAMSHAFT | | | [ No.1 CAMSHAFT | _I'No.1
CAM FACE JOURNAL (IN) I E JOURNAL (EX) CAM FACE
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[ No.2
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C C
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A No.3 | | No.3 CAMSHAFT | | A A |, f No.3 CAMSHAFT| _[No.3
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y 1~ cam Face [ sournaL (n) [ ] JOURNAL (EX) [ | cAM FACE
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AlY F F :
No.3 CRANKSHAFT | | T T ;
No.3 CYLINDER MAIN JOURNAL L :
WALL v L | No.5 CAMSHAFT - '
HOUSING g '
| No.3PISTON No.3 CRANK PIN | E — — i
Y .
Mo CRANKGIAET R| rGHam Tensioner
No.4 CYLINDER MA‘|N JOURNAL < Y ADJUSTER :
WALL H
No.4 PISTON No.4 CRANK PIN OIL FILTER H
No.5 CRANKSHAFT OIL FUMP PRESSURE !
' MAIN JOURNAL |1 REGULATOR !
: No.5 CRANK PIN OIL STRAINER '
: - — A i :
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MID UNIT
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ENGINE SIDE COVER
REMOVAL

1. Remove side cover seal (.

2. Remove seven screws @ and STBD side cover 3.

3. Remove two screws @ and PORT side cover ®.

4. Disconnect PTT switch lead connector.

INSTALLATION

Installation is reverse order of removal.
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DRIVESHAFT HOUSING AND OIL PAN
REMOVAL

1. Remove power unit. (See pages 6-5 to 6-8)
2. Remove lower unit. (See page 9-2)

3. Disconnect water hose M and @.

4. Remove screw and bonding wire from driveshaft housing.
5. Remove the clutch rod .

6. Remove lower mount cover bolts @ and PORT/STBD lower
mount covers B).

7. Remove STBD/PORT lower mount nuts ® and lower mount
bolts @.
8. Remove lower mount assembly ®.
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MID UNIT

9. Remove two upper mount nuts @ and washers.

10. Remove driveshaft housing with oil pan.

11.

12.

13.

14.

Remove two bolts @ and clutch shaft holder (9.
Remove four bolts @ and upper mount cover @.

Remove upper mount assemblys @.

Remove four bolts @ and engine holder @.
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15. Remove three bolts @ and oil strainer @).

16. Remove eight bolts (9 and oil pan @0.

17. Remove water tube @).

INSPECTION

NOTE:
If excessive ware, cracks, defective or other damage is found
on any component, replace component.

Mid unit component

Inspect oil pan, driveshaft housing, engine holder and mount
covers for cracks, defects or other damage.

Replace if necessary.
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Mount

Inspect upper and lower mount for excessive wear, corrosion or
other damage.

Replace if necessary.

Water tube

Inspect water tube for clog, obstruction, crack, corrosion or other
damage.

Clean or replace if necessary.

Inspect water tube grommet for excessive wear or other dam-
age.
Replace if necessary.

Counter shaft bearing

Inspect counter shaft bearing for pitting, routh or other dam-
age.

Replace if necessary.

Oil seal

Inspect driveshaft upper and counter shaft oil seal for leakage,
crank, cut or other damage.

Replace if necessary.

NOTE:
Install oil seal with lip (spring side) facing as shown in figure.

@
I
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ASSEMBLY

Assembly is reverse order of removal with special attention to
the following steps.

@F

7d

®

@

@ Clutch lever

@ E-ring

@ Bushing

@ Clutch lever holder
® Grease nipple

® Clutch shaft arm
@ Bolt

Clutch lever link
©® Washer

@ Pin

@ Bushing

® Washer

® Pin

@ Clutch shaft

® Bushing

@® Bushing

@ Clutch shaft holder
@ Bolt

@ Clutch rod

@ Guide

_

3t
\%7

j

[®] 85 N-m

(8.5 kg-m, 61.5 Ib.-ft.)

@ Ring

@ Engine holder

@ Gasket

@ Pin

@ Oil seal

@® Oil seal

@ Bolt

@ Bolt

@ Water return union
@ O-ring

@ Bolt

@ Gasket

@ Plug

@ Pin

@ Upper thrust mount
@ Nut

@ Washer

@ Upper mount

@ Wwasher

@ Upper mount bolt

@ Mount cover
@ Washer

@ Bolt

@ Washer

@ Nut

@ Oil strainer
@ Bolt

@ O-ring
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\@ )
J

Si SEAL

@® Gasket

@ Gasket

& Plug

® Oil pan

@ Bolt

& Water indicator cover
® O-ring

@ Water indicator tube
& Exhaust pipe

® O-ring

@ Wwater plug

@ Bushing

@ Wwater tube

@ Bushing

@ Bolt

® Driveshaft housing

[®) 60 N'm (6.0 kg-m, 43.0 Ib.-ft.)

® Pin

@ Bolt

@ Lower mount cover
@ Nut

@ Washer

@ Damper

@ Lower mount

@ Washer

@ Washer

@ Lower mount bolt
@ Lower mount bracket
@® Lower thrust mount
@ Bushing (type:UL)
@® Retaining ring

@® Bonding wire

® Screw
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OIL PAN TO DRIVESHAFT HOUSING
1. Install water tube (.

2. Install two dowel pins 2 to driveshaft housing .
3. Apply sealant to mating surfaces of driveshaft housing and
oil pan.

99000-31120 : Suzuki Silicone Seal

4. Install oil pan @ to driveshaft housing, then tighten eight
bolts & securely.

ENGINE HOLDER TO OIL PAN

1. Apply engine oil to O-ring @, then install O-ring to oil strainer
@.

2. Install oil strainer to engine holder, then tighten bolts se
curely.

3. Install two (2) dowel pins ® and gasket @ to oil pan.

Do not re-use gasket and O-ring once removed. Always
use new parts.




7-10___MID UNIT

4. Install engine holder & to oil pan, then securely tighten it
with four bolts ®.

UPPER MOUNT

Upper mount and mount cover

1. Place washer @, upper mount 2 and washer @ on upper
mount bolt @.

2. Tighten upper mount rear nut &), pre-coated with thread
lock, to specified torque.

99000-32050 : Thread Lock “1342”

[®) Upper mount rear nut :
80 N-m (8.0 kg-m, 58.0 Ib.-ft.)

3. Install thrust mount ® to upper mount rear nut, then place
upper mount into engine holder.

4. Install upper mount covers @), then tighten bolts ®,
pre-coated with thread lock, to specified torque.

NOTE:

Before tightening mount cover bolts, be sure upper mount bolt
head is positioned as shown in figure.

99000-32050 : Thread Lock “1342”

[®] Upper mount cover plate bolt :
50 N-m (5.0 kg-m, 36.0 Ib.-ft.)

5. Install clutch shaft holder @ to engine holder, then tighten
bolts (0, pre-coated with silicone seal, to securely.

99000-31120 : Suzuki silicone seal
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DRIVESHAFT HOUSING / OIL PAN
1. Install driveshaft housing / oil pan to steering bracket.

NOTE:
Be sure upper mount bolt head properly fits into the steering
bracket groove when installing driveshaft housing / oil pan as-
sembly.

2. Install washer @ and upper mount front nut 2, then tighten
two nuts, pre-coated with thread lock, to specified torque.

[®] Upper mount front nut : 85 N-m (8.5 kg-m, 61.5 Ib.-ft)

LOWER MOUNT / MOUNT BOLT

1. Place washer @, damper @), lower mount (3 and washer
@ into driveshaft housing.

2. Install lower mount bolt ® and washer ®), then tighten mount
bolt with lock nut @ to specified torque.

[®] Lower mount bolt / nut :
60 N-m (6.0 kg-m, 43.0 Ib.-ft.)

@\

1. Steering bracket
2. Upper mount bolt
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3. Install lower mount covers to driveshaft housing, then tighten
lower mount cover bolts securely.

BONDING WIRE
Reattach bonding wire to driveshaft housing and tighten screw
securely.

POWER UNIT

1. Install power unit. (See page 6-9 to 6-11)

2. Tighten power unit mounting bolts and engine holder bolts
to specified torque.

[!] Power unit mounting bolt & Engine holder bolt :
8 mm 23 N-m (2.3 kg-m, 16.5 Ib.-ft.)
10 mm 50 N-m (5.0 kg-m, 36.0 Ib.-ft.)
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SWIVEL BRACKET, STEERING
BRACKET AND CLAMP BRACKET

REMOVAL

1.

Remove driveshaft housing / oil pan.
(See page 7-3)

Remove screw and bonding wire from lower mount bracket.

Remove circlip M.

Remove lower mount bracket @), shim @), and washer @
from the steering shaft.

Lift steering bracket & upward to remove from swivel bracket.

Remove washer ® and upper bushing @.

Remove swivel bracket seal ® and lower bushing ©.

Remove circlip @ and push out tilt cylinder upper rod @9.
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9. Remove tilt cylinder lower shaft bolts ®.
10. Remove bolts and anode ®.

11. Remove STBD motor mounting bolts @.
12. Remove clamp bracket shaft nut @.

13. Slide STBD clamp bracket @® off clamp bracket shaft, then
remove screw and bonding wire from swivel bracket.

14. Remove PTT unit with lower rod.

15. Pull PORT clamp bracket @ outward to remove clamp
bracket and bracket shaft @ from swivel bracket (9.

16. Remove washer @ and bushing @) from each side of swivel
bracket.
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INSPECTION

NOTE:

If excessive ware, cracks, defective or damage is found on any
component, replace component.

BUSHINGS

Inspect all bushings for excessive wear or other damage.
Replace if necessary.

If bushing fit is loose when installing, replace bushing.

OIL SEAL
Inspect swivel bracket seal for cuts, nicks, excessive wear or
other damage.

CLAMP BRACKET SHAFT
Inspect clamp bracket shaft for bend, twist or other damage.
Replace if necessary.

BRACKET

Inspect clamp brackets, steering bracket and swivel bracket for
excessive wear, cracks or other damage.

Replace if necessary.
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REASSEMBLY

Reassembly is reverse order of removal with special attention
to the following steps.

@ [®) 43 N-m (4.3 kg-m, 31.0 lb.-ft.)

@ Clamp bracket STBD
@ Clamp bracket PORT
® Clamp bracket shaft
@ Nut

® Washer

® Anode

@ Bolt

Bolt

©® Washer

@ Bushing

@ Lower shaft

® Bolt

® Washer

@ Steering bracket

® Washer

@® Bushing

@ Oil seal

@® Washer

@® Shim

@ Lower mount bracket
@ Circlip

@ Bushing

@ Washer

@ Grease nipple
@ Screw

@ Clamp

@ Tilt lock lever
@ Bushing

@ Spring

@ Link

@ Spring

@ Bracket

@ Screw

& Washer

@ Pin

@ Nut

@ Tilt lock lever PORT
@ Rubber

@ Bonding wire

@ Screw
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CLAMP BRACKET AND SWIVEL BRACKET

NOTE:
Before installing clamp bracket to swivel bracket, apply grease
to clamp bracket shaft and bushings.

99000-25161 : Suzuki Water Resistant Grease

1. Insert PORT and STBD bushings @ into swivel bracket
@.

2. Assemble port clamp bracket 3, washer @, clamp bracket
shaft ® and swivel bracket (.

3. Install PTT unit assembly ®, lower shaft and bushings in
position.
(For PTT unit assembly installation, see page 8-15 to 8-16)

4. Install washer ), STBD clamp bracket ® and clamp bracket
shaft nut @, then tighten clamp bracket shaft nut to speci-
fied torque.

[®] Clamp bracket shaft nut :
43 N'm (4.3 kg-m, 31.0 Ib.-ft.)

5. Tighten lower shaft bolts 40, pre-coated with thread lock, to
specified torque.
99000-32050 : Thread lock 1342

[®] Cylinder lower shaft bolt :
50 N-m (5.0 kg-m, 36.0 Ib.-ft.)
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STEERING BRACKET
1. Apply Water Resistant Grease to steering bracket shaft.

99000-25161 : Suzuki Water Resistant Grease

NOTE:
Apply grease to bushings, oil seal lip and pilot shaft portion of
steering bracket.

2. Install upper bushing @, and washer @ to swivel bracket.

3. Install lower bushing 3 and swivel bracket seal @ to swivel
bracket.

NOTE:
Install seal @ with lip (spring side) facing downward.

4. Install steering bracket B to swivel bracket.

| Do not re-use seal once removed. Always use a hew seal. |

LOWER MOUNT BRACKET

1. Install washer ® and shim @), and then slide lower mount
bracket (8 upward on splines until it contacts shim.

2. Install circlip @ to retain bracket.
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BONDING WIRE
Reattach bonding wire, then tighten screw securely.

LUBRICATION
After completing reassembly of mid unit, apply grease through
each grease nipple.

99000-25161 : Suzuki Water Resistant Grease
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WATER PRESSURE VALVE

REMOVAL

1. Remove PORT side lower cover. (See page 7-2)

2. Remove two bolts @, pressure valve cover @ and water
pressure valve 3.

INSPECTION

Inspect water pressure valve and valve cover for salt deposits,
corrosion, wear or other damage.

Clean or replace if necessary.

INSTALLATION

1. Install O-ring @ to pressure valve cover.

2. Install pressure valve (2, and pressure valve cover (3 to oil
pan and secure with bolts.

NOTE:
Align projections on valve’s seal rubber with cutaway parts on
valve cover when installing.

Do not re-use O-ring once removed. Always use a hew
O-ring.
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SYSTEM WIRING DIAGRAM
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SERVICE PROCEDURE

OIL LEVEL
To check PTT oil level :
1. Raised engine to a full-tilt position.

2. Lower manual tilt lock lever .
3. Remove oil filler plug @.
4. If oil can be seen at filler plug level, unit is full.

5. If oil level is low, refill with recommended oil.

Recommended oil :
Dexron III automatic transmission fluid or equivalent

To ensure consistent pump operation, do not mix dif-
ferent types of oil.

6. Reinstall oil filler plug.

AIR BLEEDING

1. Check that manual release valve is tightened to specified
torque.

[!] Manual release valve : 3.6 N-m (0.36 kg-m, 2.6 Ib.-ft.)

Do not over-tighten manual release valve.

Counterclockwise = open
Clockwise = close

2. Operate PTT switch, raising and lowering motor up and down
(full tilt position to full trim down position) 4 to 5 times.

3. Check oil level, topping off if necessary.

4. Reinstall oil filler plug.
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POWER TRIM AND TILT UNIT
REMOVAL

Raise engine to the full tilt position and lower manual tilt lock
levers (.

During the following procedures, the engine must be
firmly secured and its weight fully supported. (See right)

1. Remove tilt rod snap ring @ and push tilt cylinder upper
shaft pin @ out.

2. Lower tilt rod to full down position and disconnect battery
cable.

3. Disconnect PTT motor cable wire leads (Green, Blue) from
PTT motor relays.
4. Remove PTT motor cable from engine lower cover.

5. Remove STBD motor mounting bolts @ and clamp
bracket shaft nut ®.
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6. Remove PTT cylinder lower shaft bolts ®.
7. Remove two bolts and anode @.

8. Slide STBD clamp bracket ® off clamp bracket shaft, then
remove PTT unit.

DISASSEMBLY

NOTE:

Before disassembly, wash PTT body with a stiff bristle brush
and hot, soapy water to remove sand or dirt and dry PTT body
with compressed air.

1. Place lower mounting eye of PTT cylinder in a vise. Tighten
vise only enough to secure PTT unit, do not over tighten.

NOTE:

To prevent damage to PTT cylinder use wood blocks, vise jaw
protectors, etc., between vise jaws and PTT components be-
fore tightening vise.

2. Connect PTT motor cable leads (Green, Blue) to battery
and operate PTT motor until tilt piston rod is at maximum
stroke. (full-tilt up position)

3. Remove PTT motor. (See page 8-10)
Note position of drive joint 3 and O-ring @, before removing
them.

4. Remove fill plug and drain PTT oil into suitable container.
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5. Remove manual release valve snap ring ®), then remove
manual release valve ®.

6. Remove three bolts securing PTT pump case @), then
detach PTT pump case from PTT body.
Note position of O-rings and remove them.

7. Remove upper eye ®.

8. Remove four bolts securing cylinder cover @, then
detach cover from PTT body.
9. Remove O-ring 0.
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INSPECTION

Arrange all components on a clean sheet of paper.

NOTE:

Do not lay PTT components out on a rag, as dirt or lint may be
transferred to these items which may cause possible system
operating problems.

NOTE:
If excessive wear, cracks, defective or other damage is found on
any component, replace component.

¢ Inspect PTT pump case for cracks, nicks, stripped threads and
any other imperfections.
Replace if necessary.

¢ Inspect cylinder cover for cracks, nicks or damage.
Replace if necessary.
* Inspect cylinder cover seal for cuts, nicks or wear.

¢ Inspect all O-rings for cuts, nicks or tears.
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* Inspect manual release valve for damage.
Replace if necessary.
* Inspect O-rings for cuts, nicks or tears.

* Inspect lower shaft and upper shaft for bent, twist or other
damage.
Replace if necessary.

* Inspect all bushings for excessive wear or other damage.
Replace if necessary.
If bushing fit is loose when installing, replace bushing.
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REASSEMBLY

Assembly is reverse order of disassembly with special atten-
tion to the following steps.

¢ Do not re-use O-ring and seal once removed. Always
use new parts.

e Lubricate all components and O-rings with PTT fluid
before assembly.

e Do not re-use PTT fluid. Always refill with new fluid.

TILT CYLINDER COVER

1. Apply PTT fluid to cylinder cover seal, then install cylinder
cover.

2. Tighten four bolts securely.

m Cylinder cover bolt : 4.7 N-m (0.47 kg-m, 3.4 Ib.-ft.)

UPPER EYE

1. Apply Thread Lock super 1333B to threads of upper eye
before threading it onto tilt rod.

2. Tighten upper eye to specified torque.

[®] Upper eye : 108 N-m (10.8 kg-m, 78.0 lb.-ft.)
99000-32020 : Thread Lock super 1333B

PTT PUMP CASE
1. Install four O-rings to PTT body.

NOTE:
Lubricate O-ring with PTT fluid before installing PTT bodly.

2. Install PTT pump case, then tighten three bolts to specified
torque.

(] PTT pump case bolt :
@ 8 N'm (0.8 kg-m, 5.8 Ib.-ft.)
® 5.5 N-m (0.55 kg-m, 4.0 Ib.-ft.)

MANUAL RELEASE VALVE
1. Oil and install seal washer @ and manual release valve @.
2. Tighten valve to specified torque.

[¥] Manual release valve : 3.6 N - m (0.36 kg-m, 2.6 Ib.-ft.)

3. Install snap ring ®.
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PTT MOTOR
See PTT MOTOR INSTALLATION section on page 8-14.

AIR BLEEDING

e Pour recommended PTT fluid in to reservoir until specified
level.

* Perform air bleeding procedure.
See AIR BLEEDING section on page 8-3.

PTT MOTOR
PTT MOTOR REMOVAL

NOTE:

Before removing PTT motor, wash the PTT body with a stiff
bristle brush and hot, soapy water to remove sand or dirt and
dry PTT body with compressed air.

1. Place lower mounting eye of PTT cylinder in a vise. Tighten
vise only enough to secure PTT unit, do not over tighten.

NOTE:

To prevent damage to PTT cylinder use wood blocks, vise jaw
protectors, etc., between vise jaws and PTT components be-
fore tightening vise.

2. Remove four bolts securing PTT motor to PTT pump
case.

3. Detach PTT motor from PTT pump case.
Note position of drive joint @ and O-ring @ and remove
them.
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PTT MOTOR DISASSEMBLY
1. For correct assembly, scribe an alignment mark on field case
and brush holder.

2. Remove tape from PTT motor cables and cable protector
tube, then slide cable protector tube upward.

3. Remove screw securing motor cable holder 1, then slide
motor cable holder and grommets @ out as shown in figure.

4. Remove two screws (3 securing field case to brush holder.

5. Slide field case upward and away from brush holder.

NOTE:
When separating field case from brush holder, proceed by push-
ing PTT motor cables into brush holder side.

6. Disconnect PTT motor cables from brush holder.
7. Remove armature from field case.
Note position of O-ring encircling brush holder.

Protector

©
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PTT MOTOR INSPECTION

Armature and Commutator

1. Inspect continuity between commutator and armature
core / shaft.
If continuity exists, replace armature.

09930-99320 : Digital tester

Tester range : _A._ (Continuity)

2. Inspect continuity between adjacent commutator segments.
If no continuity exists, replace armature.

3. Inspect commutator surface for gum or dirt.
Clean with #500 grit emery paper if necessary.

Measure commutator outside diameter.
09900-20101 : Vernier calipers

Commutator outside diameter :
Standard :22.0 mm (0.87 in.)
Service limit  :21.0 mm (0.83 in.)

If measurement exceeds service limit, replace armature.

4. Measure commutator undercut (depth) between mica
(insulator) and segments.

Commutator undercut @ (depth) :
Standard :1.6 — 1.9 mm (0.06 — 0.07 in.)
Service limit  : 1.3 mm (0.05 in.)

If measurement exceeds service limit, cut mica to specified
depth.

NOTE:
Remove all particles of mica and metal using compressed air.

A WARNING

Wear safety grasses when using compressed air.

SEGMENT

—

MICA

(D Commutator undercut

/
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Brushes
Measure length of each brush.

09900-20101 : Vernier calipers

Brush length :
Standard : 9.8 mm (0.39 in.)
Service limit  : 5.5 mm (0.22 in.)

If measurement exceeds service limit, replaced brush.

O-ring
Inspect O-ring between PTT motor and PTT pump case for cuts,
nicks or tears.

PTT MOTOR ASSEMBLY
Assembly is reverse order of disassembly with special atten-
tion to the following steps.

N
S B O-ring

1. Install armature to brush holder first.

When installing armature, exercise care to avoid break-
ing brushes.

2. Match up previously scribed alignment marks.

3. When assembling field case to brush holder, proceed by
pulling PTT motor cables out of field case.

4. Apply Silicone Seal to PTT motor cable holder and grom-
mets, then install cable holder screw.

99000-31120 : Suzuki Silicone Seal

5. Fix cable protector tube to PTT motor cables with heat-re-

sisting tape.
gtap 40 mm
(1.6 in)

10 mm
(0.4 in)
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PTT MOTOR INSTALLATION
Installation is reverse order of removal with special attention to
the following steps.

1. Ensure that drive joint @ is aligned and firmly inserted into
gear pump assembly.

2. Fit O-ring @ to PTT motor.

3. Check level of PTT fluid contained in PTT pump
case. If level is low, add recommended PTT fluid until level
with mating surface of PTT motor.

4. Ensure that faces of PTT motor and pump unit are free of
dirt or debris.
When attaching PTT motor to PTT pump case, ensure that
tip of armature shaft fits firmly into drive joint .

5. Tighten four bolts to specified torque.

[®) PTT motor screw : 5 N-m (0.5 kg-m, 3.6 Ib.-ft.)

6. Pour recommended PTT fluid into reservoir until specified
level.

7. Perform air bleeding procedure.
See AIR BLEEDING section on page 8-3.
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INSTALLATION

Installation is reverse order of removal with special attention to
the following steps.

1. Lower tilt rod to full down position.

2. Apply Water Resistant Grease to tilt cylinder lower shaft and
lower shaft bushes.
3. Install bushings @ and cylinder lower shaft @ to PTT unit.

5] 99000-25161 : Water Resistant Grease

4. Place PTT unit in position, then install clamp bracket.
5. Tighten clamp bracket shaft nut to specified torque.

[®) Clamp bracket shaft nut :
43 N - m (4.3 kg-m, 31.0 Ib.-ft.)

6. Tighten lower shaft bolts @), pre-coated with thread lock, to
specified torque.

99000-32050 : Thread Lock “1342”
[!] Cylinder lower shaft bolt : 50 N - m (5.0 kg-m, 36.0 Ib.-ft)

7. Install anode ®), then tighten bolts securely.




8-16  POWER TRIM AND TILT

8. Apply Water Resistant Grease to tilt rod upper bushings ®,
then install bushings in tilt rod.

9. Operate PTT motor to extend PTT rod upward.
Align tilt rod with hole in swivel bracket as tilt rod extends.

99000-25161 : Water Resistant Grease

10. Apply Water Resistant Grease to PTT rod upper shaft @,
then insert shaft through swivel bracket and tilt rod.

99000-25161 : Water Resistant Grease
11. Secure upper shaft with snap ring ®.

12. Route PTT motor cable in through lower cover and connect
terminals to PTT motor relays.
(Cable routing — See WIRE / HOSE ROUTING section
on page 10-2 to 10-5)
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PTT MOTOR RELAY

Two methods can be used to test PTT motor relays.

Method 1.
Measure resistance between two lead wires of relay.

09930-99320 : Digital tester

Tester range : Q (Resistance)

Tester probe connection
Red ® Black ©
UP relay Light Blue Black
DOWN relay Pink Black

PTT motor relay solenoid coil resistance : 3.0 -4.5 Q

Method 2.
1. Inspect relay operation using battery (12V) as follows:

09930-99320 : Digital tester
Tester range : _A_ (Continuity)

(1) Without lead wires connected to battery, there should be
continuity between terminals 1, @ and @ but should be
no continuity between terminals 3 and @.

(2) With Black lead wire connected to battery negative © ter
minal and Light blue (or Pink) lead wire connected to
battery positive @ terminal, there should be continuity
between terminals @, 3 and @.

2. Therelay is considered to be without defect if continuity test
results are as stated above.

12V BAT.




8-18  POWER TRIM AND TILT

PTT SWITCH

Test continuity between switch lead wires at each of three switch

positions.

09930-99320 : Digital tester

Tester range : _A_

(Continuity)

Tester probe connection
Continuity
Red ® Black ©

“DN” side . Gray
depressed Pink (White / Red) Yes
“UP” side . Gray
depressed Light Blue (White / Red) Yes
not Pink Gray No
depressed Light Blue (White / Red)
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OPERATION

The power trim and tilt system is operated by a “rocker” type switch (protected by a rubber thumb pad) on top
of the remote control box handle.

When the switch is depressed, power is delivered to the electric motor via the relevant relay. The relay with the
Blue wire connected to the PTT pump is for trim / tilt “UP”, while the relay with the Green wire is for trim / tilt
“DOWN?".

COMPONENTS
PTT motor
’_B_‘ +—  Tilt rod
Qil reservoir
Tilt cylinder upper chamber
\ @ / Floating tube

©)
Trim cylinder upper chamber
Tilt piston
Manual release valve Trim piston
2-way valve N
~
Free piston

Thermal valve

Lower cylinder chamber

|
@ Gear pump
@ “UP” pressure main check valve ~ ® Check valve
@ “UP’ relief valve @ Check valve ®
@ “DOWN” relief valve Spool valve ®

® Spool valve © “DOWN?” pressure main check valve
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PRINCIPLES OF OPERATION

TRIM /TILT “UP”CIRCUIT

When the PTT switch is operated “UP” position, the electric motor and gear pump @ will operation on clock-
wise direction.

Pressurized oil will open check valve @, oil will flow from reservoir to spool valve @ via pump and spool valve
®.

The spool valve ® will down, then “DOWN?” pressure main check valve (D will open.

Oil in the upper chamber will return to pump via 2-way valve, and then oil pressure will rise and open “UP”
pressure main check valve @, then oil will flow to lower cylinder chamber of cylinder.

It makes the piston rod push up and the engine tilt up.

To keep oil level, oil flows from reservoir to pump through the check valve ®.

QOil through the “DOWN” pressure main check valve (D and returns to pump.

When trim motor stops, both the “DOWN” pressure main check valve (D and the “UP” pressure main check
valve 2 will close to retain tilt / trim position.

In the trim area, trim piston and floating tube are moving with piston rod.

When full trim / tilt “UP” position is attained, sustained operation of the “UP” relay will have no effect, as pump
oil flow will be returned to the reservoir through the “UP” relief valve 3.

I

PTT motor | | Check valve i Tilt rod
N ) (FLE JTEW
Spool
Check valve ® V;SZ ed B R
; Oil reservoir
Tilt cylinder upper chamber
Spool valve ®
P Floating tube
End case
@/ Trim cylinder upper chamber
Tilt piston
Trim piston
2-way valve
Free piston

@ “DOWN” pressure main check valve
@ “UP” pressure main check valve

® “UP’ relief valve

@ Gear pump ~

Lower cylinder chamber
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TRIM /TILT “DOWN” CIRCUIT

When the PTT switch is operated “DOWN?” position, the electric motor and gear pump will operation on
counterclockwise direction.

Check valve ® will open ; oil will flow from reservoir to spool valve @®.

It makes spool valve ® move to downward, then “UP” pressure main check valve @ open.

Qil in the lower chamber will return to pump, and then oil pressure will rise and open “DOWN” pressure main
check valve (@, then oil will flow to upper cylinder chamber of cylinder.

It makes the piston rod push down and the engine will tilt down.

To keep oil level, oil flows from reservoir to pump through the check valve ®.

Surplus oil in the pump throughs the “DOWN?” relief valve (3 and returns to reservoir.

When trim motor stops, both the “DOWN” pressure main check valve 1 and the “UP” pressure main check
valve (2 will close to retain tilt / trim position.

In the trim area, trim piston and floating tube are moving with piston rod.

When full trim / tilt “DOWN?” position is attained, sustained operation of the “DOWN?” relay will have no effect,
as pump oil flow will be returned to the reservoir through the “DOWN?” relief valve .

|

P

Check valve

Check valve ®

Spool T
valve l Tilt cylinder upper chamber

Qil reservoir

Spool valve ®

Floating tube

Free piston

Trim cylinder upper chamber

Trim piston

2-way valve Lower cylinder chamber

@ “DOWN?” pressure main check valve
@ “UP” pressure main check valve

3 “DOWN?” relief valve

@ Gear pump
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SHOCK ABSORBER CIRCUIT

(i)Shock valve
Should the lower unit strike an underwater object whilst in motion, the piston will rise abruptly, creating a
sudden high impact pressure in the upper cylinder chamber. The shock valve will then open, allowing oil
to flow into the area between the tilt ram piston and the free piston, thereby dampening (absorbing) the
impact.

(ii) Return valve
When the point of impact has passed, propeller thrust and motor weight will force the tilt ram piston back
downwards. The oil from between the ram piston and the free piston is then expelled through the return
valve before flowing into the upper cylinder chamber.

h |

-
P ————

N ——
~

Tilt rod

) (r\if _h'}
—] Y
—"]-— Tilt cyli h
Return valve j [ ilt cylinder upper chamber
l | 1L — Piston
oLl
|
J,EL\ Shock valve
o
O
(
\ Free piston
/

Lower cylinder chamber
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MANUAL RELEASE CIRCUIT (MANUAL VALVE)

Operation : Turn manual valve maximum three (3) full turns counterclockwise.

When the manual valve is loosened, oil will flow unimpeded (without resistance) through the internal pump
tubes, thereby facilitating manual tilting or lowering of the outboard. To hold the engine in a selected position,
the manual valve must be closed again.

——————.
I'.-----":»

—— > : Tilt“DOWN”

A : Tilt“UP”

Tilt cylinder upper chamber

Manual release valve

2-way valve Lower cylinder chamber
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THERMAL VALVE
As temperature goes up, oil pressure will increase and the oil in PTT unit will expand.

High oil pressure in the upper cylinder chamber caused by rising of outside temperature will release thermal
valve and make the oil flow to reservoir to prevent from damaging of PTT unit.

7 ?l
=

Tilt cylinder upper chamber

=3
o

Shock valve

Free piston

Lower cylinder chamber

T
1 =
=
/,Hl
I

\
Thermal valve TN N /?

Check valve
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REMOVAL & DISASSEMBLY

Always disconnect the battery cable, before remov-
ing lower unit.

1. Shift to “NEUTRAL” position.
2. Remove bolt and trim tab .

3. Remove seven (7) bolts (2 and separate gearcase 3 from
driveshaft housing.

NOTE:

Before gearcase is removed completely, disconnect speed-
ometer pick up tube @ from gearcase.

4. Remove clutch rod from clutch shaft (if necessary).

5. Place a drain pan under oil drain plug.
Remove oil drain plug ® first then oil level plug ® and
allow gear oil to drain.
Inspect oil for water, contaminates or metal.
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6. Remove cotter pin @ from propeller nut and remove pro
peller nut ®.

7. Remove washer ©), spacer 10, propeller @, stopper @ and
spacer @ from propeller shaft.

A WARNING

To prevent injury from propeller blades, wear gloves
and place a block of wood between the anti-cavitation
plate and the propeller blade tips to lock the propeller
in place.

8. Loosen four bolts M, then remove water pump case @),
impeller 3, impeller key ®, pump under plate @ and dowel
pins .

9. Keep impeller key ® for reuse and discard plate gasket.

10. Remove three (3) bolts @ and shift rod guide housing
assembly .
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11. Remove two bolts D securing propeller shaft bearing
housing to gearcase.

12. Using special tools, draw out propeller shaft bearing
housing.
Remove propeller shaft and bearing housing assembly.

09930-30104 : Sliding hammer ®
09930-30161 : Propeller shaft remover

13. Hold pinion nut securely, then fit special tool to the driveshaft
and loosen pinion nut.

09921-29410 : Driveshaft holder

14. Remove four bolts @ securing driveshaft oil seal housing
@, then remove oil seal housing and pinion shim 3.

15. Lift out driveshaft assembly @.
Remove driveshaft collar &), washer ®, wave washer @),
washer (with tab) ® and washer @ from driveshaft.

\

N
.

A~
\! AN
® ©

_@m
© @9
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16. Remove pinion gear (.
Remove forward gear @ (with thrust washer &), back-up
shim @ and bearing 3).

17. Remove three bolts @ securing shift cam housing, then
remove shift cam housing .
Account for dowel pins.

Disassembly of propeller shaft components

1. Slide propeller shaft away from reverse gear 3 and bear-
ing housing assembly .
Account for reverse gear back-up shim 2) and reverse gear
thrust washer @.

2. Remove horizontal slider ® and forward gear thrust washer
®.

3. Remove spring @ from clutch dog shifter.

4. Using special tool, push dog pin out of clutch dog
shifter.

09922-89810 : Shift pin remover
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5. Remove clutch dog shifter @ and connector pin from
propeller shaft.

Disassembly of shift rod components
1. Remove circlip @ and washer 2.

2. Slide shift rod @ out of shift rod guide housing.

3. Remove detent ball @ and spring ®.

4. Remove pin @ and shifter yoke ®.




LOWER UNIT 9-7

PINION BEARING

Removal / installation is in following procedure.

Removal & Installation Tools

09951-59910 : Shaft (removal & installation) @
09551-39914 : plate @
01500-08403 : Bolt 3
09951-19421 : Attachment @
09917-98221 : Spacer ©®
09930-30104 : Sliding hammer ®

REMOVAL
1. Place attachment @ inside pinion bearing.

2. Insert shaft @ into attachment @.

3. Thread sliding hammer ® into top of shaft @.

4. Put wood block under pinion bearing.

5. Drive pinion bearing out downwards by striking top of shaft
@ with sliding hammer ®.

e When removing pinion bearing, use care to avoid
damaging gearcase.

* Do not re-use pinion bearing once removed.
Always use a new pinion bearing.

R IISISTSTSTSY
:’:0:0:0:‘:0:0:0:
202050 00 %%




9-8 LOWER UNIT

INSTALLATION

e Before installing bearing, ensure that inside of
gearcase is clean and free of debris.
e Ensure that the bearing stamped mark faces upward.

—

. Set shaft @, plate @, spacer ®, attachment @ and pinion
bearing as shown in figure.

2. Place shaft @ (with pinion bearing on end of shaft) into
gearcase.

3. Secure plate @ by tightening bolts 3.

4. Thread sliding hammer ® into top of shaft .

3 mm
(0.12'in)

o

Drive pinion bearing down into position by gently striking
shaft @ until dimension between undersurface of shaft
shoulder and top surface of plate @ become 3 mm.

= \\\&

Pinion bearing
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INSPECTION

NOTE:
If excessive ware, cracks, defective or other damage is found
on any component, replace component.

NOTE:
Thoroughly wash all metal components with cleaning solvent
and dry with compressed air.

Wear safety grasses when using compressed air.

PROPELLER

* Inspect propeller for bent, chipped or broken blades.
Replace or repair if necessary.

* Inspect propeller bushing splines for wear or other damage.
Replace if necessary.

* Inspect propeller bushing for deterioration or slipping.
Replace if necessary.

GEARCASE

¢ Inspect gearcase for cracks or other damage.
Replace if necessary.

* Inspect pinion bearing for pitting, rough or other damage.
Replace if necessary.

NOTE:
If removal and replacement are required, see “PINION BEAR-
ING” section on page 9-7.
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GEARS

* Inspect forward, reverse and pinion gear teeth and engag-
ing dogs for excessive wear or other damage.
Replace if necessary.

* Inspect forward gear bearing for pitting, rough or other dam-
age. Replace if necessary.

PROPELLER SHAFT COMPONENTS

¢ Inspect horizontal slider and connector pin for excessive wear
or other damage. Replace if necessary.

* Inspect clutch dog shifter for excessive wear, chip or other
damage. Replace if necessary.

* Inspect dog pin for bent or other damage. Replace if neces-
sary.

* Inspect propeller shaft / splines for wear, twist or other dam-
age. Replace if necessary.

PROPELLER SHAFT BEARING HOUSING

* Inspect housing for cracks or other damage. Replace if nec-
essary.

e Inspect propeller shaft bearings and reverse gear bearing
for pitting, rough or other damage. Replace if necessary.

* Inspect oil seals and O-ring for cuts, nicks or tears.
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Replacing propeller shaft oil seal
1. Remove retaining ring @ and washer .
2. Extract oil seals 3 using oil seal remover.

09913-50121 : Oil seal remover

Do not re-use oil seal once removed.
Always use a new oil seal.

3. Apply Water Resistant Grease to inner circumference of
housing.

4. Using an oil seal installer, drive two oil seals (one at a time)
into housing.
The lipped portion of seal should face towards propeller.
Apply Water Resistant Grease to seal lips.

99000-25161 : Water Resistant Grease

5. Install washer and retaining ring.

SHIFT ROD GUIDE HOUSING COMPONENTS

* Inspect shift rod guide housing for cracks or other damage.
Replace if necessary.

* Inspect shifter yoke for excessive wear or other damage.
Replace if necessary.

* Inspect oil seal and O-ring for wear, cuts, nicks or tears.

* Inspect shift rod / splines for excessive wear, twist or other
damage. Replace if necessary.

* Inspect detent ball for wear, rough or other damage. Replace
if necessary.

WATER PUMP AND RELATED ITEMS

e Inspect impeller vanes for cuts, cracks, tears or excessive
wear. Replace if necessary.

¢ Inspect pump case and under panel for cracks, distortion or
corrosion. Replace if necessary.

Direction of
propeller

t
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DRIVESHAFT OIL SEAL HOUSING

* Inspect housing for cracks or other damage. Replace if nec-
essary.

* Inspect oil seals and O-ring for weatr, cuts, nicks or tears.

Replacing driveshaft oil seal
1. Extract oil seals using oil seal remover.

09913-50121 : Qil seal remover

2. Apply Water Resistant Grease to inner circumference of
housing.

99000-25161 : Water Resistant Grease

3. Using an oil seal installer, drive two oil seals (one at a time)
into housing.
The lipped portion of seal should face towards water pump
case.
Grease inner lips of seal.

Direction of
water pump case

t

DRIVESHAFT

* Inspect driveshaft / splines for wear, twist or other damage.
Replace if necessary.

e Inspect driveshaft bearing for pitting, rough or other damage.
Replace if necessary.
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ASSEMBLY & INSTALLATION

Assembly & Installation are reverse order of disassembly with
special attention to the following steps.

@ Dust seal
@ Shift rod guide housing
@ Bolt

@ Ball

® Spring

@ O-ring

Washer

® Circlip

@ E-ring

@ Shift rod

®@ Shifter yoke

® Pin

@ Horizontal slider
® Magneto

@® Grommet

@ Water pump case
@ Pin

@® Bolt

@ Key

@ Water pump impeller
@ Pump case under panel
@ Gasket

@ Exhaust seal

@ Exhaust seal plate
@ Union

@ Hose

@ Nipple

@ Gearcase

@ Bolt

@ Bolt

@ Pin

@ Anode
@ Washer

@ Bolt

@ Trim tab

@ Bolt

@ Screw

@ Water filter PORT

@ Water filter STBD

'\\'\'“'\'\'\'\'\'R}\?\Q-&\

N

ST
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LOWER UNIT

[®)13 N-m (1.3 kg-m, 9.5 Ib.-ft.)

@ Driveshaft

@ Oil seal

@ Bolt

@ Oil seal housing
@ O-ring

@ Shim

@ Bearing

@ Washer

@ Washer

® Wave washer

@ Washer

® Driveshaft collar

® Plug

@ Gasket

® Bearing

@® Pin

@ Shift cam housing
® Bolt

@ Bearing

® Shim

@ Forward gear

@ Pinion gear

® Pinion nut

@ Thrust washer

® Connector pin

@ Clutch dog shifter
@ Dog pin

@ Dog spring

o @

N-m
(5.5 kg-m, 40.0 Ib.-ft.
@)
()20 N-m
ﬁ@ 100 N'm (2.0 kg-m,
© (10.0 kg-m, 72.5 lb.-ft.)

J@M.s Ib.-ft.)

@ Propeller shaft
@® Thrust washer

@ Reverse gear

@ Shim

® O-ring

@ Bearing

@® Propeller shaft bearing housing
@® Bolt

@ Bearing

® Oil seal

@® Washer

® Retaining ring

@ Spacer

® Stopper

® Propeller

@ Propeller bushing
® Spacer

® Washer

@ Nut

® Pin

)
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¢ Make sure that all parts used in assembly are clean
and lubricated.

¢ After assembly, check parts for tightness and smooth-
ness of operation.

¢ Before final assembly, be absolutely certain that all
gear contact, shim adjustments and tolerances are
correct.
Failure to correctly adjust these areas will result in
lower unit damage.
(See “GEARS SHIMMING AND ADJUSTMENT” sec-
tion on page 9-24)

SHIFT CAM HOUSING
Install dowel pins D and shift cam housing @), then tighten
three bolts 3 securely.

FORWARD GEAR
Place forward gear bearing @ and back-up shim 2 in position,
then install forward gear (.

99000-22540 : Suzuki Outboard Motor Gear Oil

PINION GEAR
Place pinion gear in gearcase.
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DRIVESHAFT

1. Assemble washer 1, washer (with tab) 2, wave washer
@), washer @ and driveshaft collar ® to driveshaft.

2. After installing driveshaft collar, fit convex part of collar in
concave part of driveshaft by turning collar.

3. Lower driveshaft assembly ® down into gearcase until
bottom of shaft protrudes through center of pinion.

NOTE:
Washer tab should be located into groove on gearcase.

4. Install bearing outer race @ and pinion shim ® to driveshaft.

DRIVESHAFT OIL SEAL HOUSING
1. Apply Water Resistant Grease to driveshaft oil seal.

99000-25161 : Water Resistant Grease

2. Apply Water Resistant Grease to O-ring, then install O-ring
into groove on driveshaft oil seal housing.

3. Install driveshaft oil seal housing on gearcase, then tighten
four bolts securely.
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PINION NUT
Apply Thread Lock 1342 to threads of pinion nut, then tighten
nut to specified torque.

[!] Pinion nut : 100 N-m (10.0 kg-m, 72.5 I|b.-ft.)

99000-32050 : Thread Lock 1342
09921-29410 : Drive shaft holder

CHECKING DRIVESHAFT THRUST PLAY

Before installing reverse gear, driveshaft thrust play should be
checked.

(See CHECKING DRIVESHAFT THRUST PLAY section on
page 9-27)

09951-09530 : Gear adjusting gauge

PROPELLER SHAFT
1. Slide clutch dog shifter 2 onto propeller shaft .

NOTE:

For correct installation, side of clutch dog shifter which should
face towards reverse gear is marked with letter “R”.

2. Insert connector pin 3 into propeller shaft.

3. Align holes in clutch dog shifter @ and connector pin @),
then slide dog pin @ through them.

4. Install dog spring ®), ensuring that it fits snugly into groove
on clutch dog shifter.
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PROPELLER SHAFT / BEARING HOUSING

1. Assemble propeller shaft in following sequence :
Forward thrust washer &, Reverse thrust washer @,
Reverse gear 2, Reverse gear back-up shim 3,
Propeller shaft housing @.

99000-25161 : Water Resistant Grease
99000-22540 : Suzuki Outboard Motor Gear Oil

2. Assemble horizontal slider ® to connector pin.

3. Using special tools, install propeller shaft and housing
assembly in gear case.

09922-59410 : Propeller shaft housing installer
09922-59420 : Housing Installer Handle

4. When housing is fully seated, tighten two bolts to
specified torque.

[!] Bearing housing bolt : 20 N - m (2.0 kg-m, 14.5 Ib.-ft.)

RECHECKING DRIVESHAFT THRUST PLAY

Recheck driveshaft thrust play.

This should not be less than previously checked on page 9-17.
(See “RECHECKING DRIVESHAFT THRUST PLAY” section
on page 9-27.)

09951-09530 : Gear adjusting gauge




CHECKING PROPELLER SHAFT THRUST PLAY
See page 9-28.
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SHIFT ROD GUIDE HOUSING
1.

Install spring @ and detent ball 3 into shift rod guide
housing.

2. Apply Water Resistant Grease to shift rod oil seal.

Y N
> (e
99000-25161 : Water Resistant Grease \& /)2 | 0-®
3. Install shift rod @ and washer ® into the shift rod guide
housing ®, then secure it with snap ring @.
NOTE:

Before install shift rod guide housing assembly, be sure to put
horizontal slider in neutral position.

1. Horizontal slider
2. Shift cam housing

3. Shift rod center
4. Apply Water Resistant Grease to O-ring.

NOTE:

—

Before install shift rod guide housing assembly, bring shifter
yoke to neutral position by turning shift rod.

4T |4

=
Front
direction

Shifter yoke
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5. Install shift rod guide housing assembly by aligning shifter
yoke with groove in horizontal slider, then tighten three
housing bolts securely.

6. Turn shift rod from neutral position to forward and reverse
position to check proper gear engagement.

LEAKAGE CHECK
Check for leakage of oil seal and O-ring when applying air pres-
sure inside of gearcase.

09950-69512 : Oil leakage tester
09952-99310 : Hand air pump

Procedure
1. Install oil leakage tester into oil level hole.

2. Connect a hand air pump to oil leakage tester.

3. While rotate driveshaft and propeller shaft clockwise sev-
eral times, apply specified pressure for leakage test.

NOTE:
Apply low initial pressure of 20 — 40 kpa, (0.2 — 0.4 kg/cm?, 2.8
— 5.7 psi) first, then apply specified pressure.

Leakage test pressure : 100 kPa (1.0 kg/cm?, 14.2 psi)

Do not exceed pressure of 110 kPa (1.1kg/cm?, 15.6 psi)
or damage to oil seals will result.

4. Once stabilized, pressure should remain steady for at least
5 min.
If pressure does not fall, sealing performance is correct.

/— Horizontal slider

/

t/Shifter yoke
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WATER PUMP
1. Place dowel pins D, under panel gasket 2 and under panel
@ into position.

2. Insert key @ in driveshaft and slide impeller ® onto
driveshaft, ensuring that key and keyway are aligned.

3. Install pump case ® while rotating driveshaft clockwise to
flex impeller vanes in correct direction.

4. Tighten four pump case bolts to specified torque.

[®] Pump case bolt : 20 N-m (2.0 kg-m, 14.5 Ib.-ft.)

PROPELLER INSTALLATION
1. Install spacer @ and propeller stopper 2 onto propeller
shaft, then slide on propeller 3.

2. Fit spacer @, washer ® and nut ®, then tighten nut to
specified torque.

[®] Propeller nut : 55 N-m (5.5 kg-m, 40.0 Ib.-ft.)

3. Push cotter pin @ through nut and shaft, then bend to
secure.

LOWER UNIT INSTALLATION

1. Apply clutch rod splines with Water Resistant Grease,
then install clutch rod @ by aligning clutch rod splines
with splines in clutch shaft.

99000-25161 : Water Resistant Grease

2. Ensure that shift rod @ is at neutral position.

NOTE:
Before install lower unit assembly, bring shift to neutral position
by turning shift rod.

-
Front

direction
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3. Insert two dowel pins .

4. Apply driveshaft splines and shift rod splines with Water
Resistant Grease.

5. Apply Suzuki Silicone Seal lightly to mating surfaces of
gearcase and driveshaft housing.

6. Set clutch control lever @ at neutral position, then slide
lower unit ® into place, ensuring that top of driveshaft en-
gages properly with countershaft and that water tube lo-
cates in water pump case outlet.

NOTE:

In order for shift rod splines and clutch rod splines to be aligned
correctly, clutch rod may need to be turned slightly right or left.

7. Apply Silicone Seal to seven gearcase bolts ® and tighten
them to specified torque.

[®] Gearcase bolt : 55 N - m (5.5 kg-m, 40.0 Ib.-ft.)
99000-25161 : Water Resistant Grease
99000-31120 : Suzuki Silicone Seal

8. Move clutch control lever @ to forward and reverse posi-
tions from neutral position to check proper gear engage-
ment.

GEAR OIL

Fill gearcase with specified gear oil.

(See “PERIODIC MAINTENANCE / GEAR OIL’ section on page
2-6)

99000-22540 : Suzuki Outboard Motor Gear Oil
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TRIMTAB

Trim tab counteracts or minimizes propeller torque “pull” felt
through steering system.
If steering is pulled to starboard or port side, adjust trim tab
with following procedure :

Adjusting
1. Loosen bolt of trim tab.

2. Change direction of trim tab.
e To compensate for a veer to starboard, set trailing edge
of tab to the right (as viewed from behind).
¢ To compensate for a veer to port, set trailing edge of tab
to the left.

3. Tighten bolt of trim tab.

4. Test ride boat and repeat procedure 1—3 to set trim tab in
the best position.

With a properly adjusted trim tab, steering should be neutral
and there should be no tendency for steering to be pulled to
either port or starboard.

1. Trim tab
2. Bolt

Trim tab
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LOWER UNIT GEARS- SHIMMING AND
ADJUSTMENT

If lower unit has been rebuilt or has had components replaced,
shimming for correct gear contact and backlash will have to be
adjusted to ensure smooth, reliable operation of gears.

Shim / Washer & Mounting position

. Design
Numerical Available s e:c?fication
. - thickness pe
index / item (mm) Thickness
(mm)
Pinion gear 0.60, 0.65, 0.70, 0.75, 0.80,
0 . 0.85, 0.90, 0.95, 1.00, 1.05, 1.0
back up shim 110.1.15
o Forward gear | 0.45, 0.50, 0.55, 0.60, 0.65, 1.0
back up shim 0.70, 0.75, 0.80, 0.85, 0.90 )
Forward gear
© thrust washer 3.0 3.0
Reverse gear
(4] thrust washer 0.9,1.0,1.2,1.3,1.4,1.6 2.2
Reverse gear
. 1.0,1.1,1.2,1.3,1.4,15,1.6 .
© back up shim 1.5

PINION GEAR BACK-UP SHIM ADJUSTMENT
1. Position shimming gauge ® horizontally in a vise and tighten
vise securely.

09951-09010 : Shimming gauge

2. Assemble bearing outer race @, back-up shim @ and
driveshaft oil seal housing @ to drivesharft.

NOTE:
Use a thinner pinion back-up shim 2 than the standard shim
so that a clearance ® exists.

3. Insert driveshaft through shimming gauge ® opening and
then install pinion gear @ and nut ® to driveshaft, tighten
pinion nut.

m Pinion nut : 100 N-m (10.0 kg-m, 72.5 Ib.-ft.)

4. Install oil seal housing 3 to shimming gauge ® with bolts

®.

© s ©)
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5. Depress and hold driveshaft so that driveshaft bearing is
firmly seated in bearing outer race.

6. Hold driveshaft against oil seal housing 3 while measur-
ing clearance between gauge and flat edge of pinion
gear @ with thickness gauge.

7. Select pinion gear back-up shim of thickness at clearance
become 1.0 mm (0.04 in).

FORWARD GEAR BACK-UP SHIM ADJUSTMENT
Follow the procedure below to adjust forward gear / pinion gear.

Step to prior to adjustment

1. Correctly assemble driveshaft oil seal housing, driveshaft,
forward gear, pinion gear and related components. (See
page 9-15 to 9-17)
Do not install reverse gear at this time.

2. Tighten pinion nut to specified torque.

m Pinion nut : 100 N-m (10.0 kg-m, 72.5 |b.-ft.)

Checking driveshaft thrust play
1. Affix gear adjusting gauge to drive shaft.

09951-09530 : Gear adjusting gauge

2. To check driveshaft thrust play, push forward gear inward
and fix it by hand.
Slowly push driveshaft downward, then read maximum

play.

Driveshaft thrust play:
Approx. 0.4 — 0.6 mm (0.016 — 0.023 in.)

If thrust play is larger than the specified, thickness of forward
gear back-up shim must be increased.

If thrust play is smaller, forward gear back-up shim thickness
must be decreased.

Checking and adjusting tooth contact pattern
(Pinion and Forward gear)
Check tooth contact pattern by using following procedure :

1. To assess tooth contact, apply a light coat of Prussian Blue
on convex surface of forward gear.
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2. Install propeller shaft and housing assembly (minus reverse
gear and internal components).

3. Push propeller shaft inward and hold in position.
4. Using driveshaft holder, rotate driveshaft 5 - 6 times.

09921-29410 : Driveshaft holder

5. Carefully pull out propeller shaft and housing to check tooth
contact pattern.

Optimum tooth contact

Optimum tooth contact is shown at right.

A shim adjustment may be necessary to obtain this contact
pattern.

Backlash of gear should be checked when increasing
or decreasing thickness of shim to adjust tooth con-
tact.

Example (1)

Incorrect topside toe contact :

Correction measures :

* Decrease thickness of forward gear shim.

e Slightly increase pinion gear shim thickness.

Do not set tooth contact in this position (top side toe
contact). Damage and chipping of forward and pinion
gear may result.

Example (2)

Incorrect bottom side toe contact :

Correction measures :

* Increase thickness of forward gear shim.

* Slightly decrease pinion gear shim thickness.

Do not set tooth contact in this position (bottom side
toe contact). Chipping of pinion gear may result.

Concave side

Convex side

Toe

TOOTH
CONTACT
PATTERN

Optimum tooth contact

approx. 1/3 of
tooth width

approx.
1 mm
HEEL
[7?' — TOE
Convex side

EXAMPLE OF INCORRECT
Top side toe contact

EXAMPLE OF INCORRECT
Bottom side toe contact

HEEL |—
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CHECKING DRIVESHAFT THRUST PLAY

After obtaining optimum tooth contact, driveshaft thrust play
should be measured.

1. Affix gear adjusting gauge to driveshaft.

09951-09530 : Gear adjusting gauge

2. Slowly push driveshaft downward and read maximum play.
Designate this amount of play as (A).

Driveshaft thrust play :
Approx. 0.4 — 0.6 mm (0.016 — 0.023 in.)
NOTE:
Driveshaft thrust play (A) should be known to adjust reverse
gear shim.

RECHECKING DRIVESHAFT THRUST PLAY

(Reverse gear back-up shim adjustment)

1. After adjusting forward gear tooth contact pattern, correctly
assemble propeller shaft, housing assembly, reverse gear
and related components (See page 9-17 to 9-18).

2. Install sliding hammer ® and remover ® onto propeller shaft
and strike a few gentle outward taps.

09930-30161 : Propeller shaft remover — ®
09930-30104 : Sliding hammer — ®

3. Affix gear adjusting gauge to driveshaft.

09951-09530 : Gear adjusting gauge

4. Slowly push driveshaft downward and read maximum play.
Designate this measurement as play (B).

5. Compare play (B) to play (A) (page 9-27).

6. Reverse gear back-up shim adjustment is correct if (B) is
equal to (A).

If (B) is less than (A), reduce reverse gear back-up shim thick-
ness.
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CHECKING PROPELLER SHAFT THRUST PLAY

After adjusting all gear positions, measure propeller shaft thrust
play. If not within following specification, a shim adjustment is
required.

Propeller shaft thrust play : 0.2 — 0.4 mm
(0.01 - 0.02 in.)
NOTE:
Maintain forward gear thrust washer at standard thickness (3.0
mm) and adjust only reverse gear thrust washer with shim.

Measurement step :
1. Affix gear adjusting gauge to propeller shaft.

09951-09530 : Gear adjusting gauge
2. Slowly push propeller shaft inward.
3. Hold shaft in and set dial gauge pointer to zero.

4. Slowly pull propeller shaft outward and read maximum thrust
play.

If measurement is more than specification, increase reverse
gear thrust washer thickness.

If measurement is less than specification, reduce reverse gear
thrust washer thickness.
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WIRE ROUTING
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FUEL /WATER HOSE ROUTING

¢ Do not over-bend (kink) or twist hoses when installing.

When installing hose clips, position tabs to avoid contact with other parts.

Check that hoses do not contact rods and levers during either engine operation or standstill.
Extreme care should be taken not to cut, abrade or cause any other damage on hoses.

Care should be taken not to cause hoses to be compressed excessively by any clamp when fitted.

Clamp Evaporation hose (Fuel vapor separator to Cylinder head cover)

Clamp : | Fix fuel house and water hose. |

Fuel hose / Protector _m_’glﬁ\. .‘ \Z High pressure fuel filter

(3-way joint to Fuel delivery pipe)

Fuel hose U
(Low pressure fuel pump
to Fuel vapor separator)

Fuel return pipe —

Water hose @

i
il
.
©
| TS
’-\ @
()
I
R
1%
@,
L =, \4

to Water return pipe
Fuel vapor separator

Water hose <«— from 3-way joint @D

from Fuel return pipe /

High pressure-fuel filter

O,
O 0
0>
Water hose ©) [l 1—> to Fuel delivery pipe
from Crankcase upper—» % ; O

% CIN|

T °@ 7 |/, Q \
L
\_\ ——3 T O from Low pressure fuel pump
D | | | Q o 3-way joint @
==
Water hose O H——0
(Intake manifold \ 'D = T
to 3-way joint®)
P :jo
©
. :
o i ® Fuel vapor separator

@ O
Water hose Water hose (3-way joint (D to Fuel return pipe)

to Pilot water tube «—

Water hose 7
(3-way joint @ to Intake monifold) L

Fuel hose / Protector
0 (Fuel return pipe to Fuel vapor separator)

to Crankcase lower i 3-way joint @

from Engine holder
g 3-way joint @
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Breather hose / Protector

High pressure fuel filter S-way joint
l Fuel delivery pipe union
<
\‘ ,4;35?;::::: S
L Ill] |.. N i\-/’g N
Sabip SaHu ) Y 60°
[S5= g iy e TR
W, < """ ‘." A ;{q‘ﬁ% oy
4 ASH\ vl < i = T
’-'/‘- . \ K | '\,,‘_L
TN o)
Sl ©

‘
V|
u Fuel injector

Silencer

Fuel hose / Protector
(Low pressure fuel pump to Fuel vapor separator)

Upper union bolt
[®] 35 N-m(3.5 kg-m, 25.5 Ib-ft)

Fuel injector

™~ Fuel delivery pipe

;

\ Fuel injector

[——— Fuel injector

A
il

™~— Fuel hose / Protector
(Low pressure fuel pump
to Low pressure fuel filter)

Lower plug
[®] 35 N'm(3.5 kg-m, 25.5 Ib-ft)

Fuel injector
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11-2 DF140 “K2” (°02) MODEL
GENERAL INFORMATION
*SPECIFICATIONS * These specifications are subject to change without notice.
. Data
Item Unit
DF140T | DF140Z
PRE-FIX 14001F | 140012
DIMENSIONS & WEIGHT
Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall height L mm (in) 1611 (63.4) —_
uL m (in) 1738 (68.4)
Weight L kg (Ibs) 186.0 (410) -
(without engine oil) UL kg (Ibs) 191.0 (421)
Transom height L mm (inch type) 539 (20) e
UL mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 103 (140)
Recommended operating range r/min 5600 — 6200
Idle speed r/min 700 =+ 50 (in-gear: approx. 700)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 86 (3.39)
Stroke mm (in) 88 (3.46)
Total displacement cm? (cu in) 2044 (124.6)
Compression ratio 1 9.7
Spark plug NGK BKR6E

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Remote control
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Item

Unit

Data

DF140T | DF140Z

FUEL & OIL

Fuel Suzuki highly recommends that you use alcohol-free unleaded gasoline
with a minimum pump octane rating of 87 ( 23 method) or 91
(Research method). However, blends of unleaded gasoline and alcohol with
equivalent octane content may be used.

Engine oil API classification SE, SF, SG, SH, SJ

Viscosity rating SAE10W-40

Engine oil amounts

L (US/Imp. qt)

5.5 (5.8/4.8) : Oil change only
5.7 (6.0/5.0) : Qil filter change

Gear oil

SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)

Gearcase oil capacity

ml (US/Imp. 0z)

1050 (35.5/37.0)

BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear

Transmission

Forward-Neutral-Reverse

Reduction system

Bevel gear

Gear ratio

12:23 (1.92)

Drive line impact protection

Spline drive rubber hub

Propeller shaft rotation (when shift into forward) clockwise | counterclockwise
Propeller Blade x Diam. (in) x Pitch (in)

w 3 x 13-1/2 x 15

w3 x 14 x 17

¥ 3 x 14 x 19

w 3 X 14 x 21

w 3 x 14 x 28

* 3 x 14 x 18 * 3 x 14 x 18

* 3 x 14 x 20 * 3 x 14 x 20
Y1 Aluminum propeller * 3 x 14 x 22 * 3 x 14 x 22
% Stainless steel propeller * 3 x 14 x 24 * 3 x 14 x 24
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(Lower unit gear)

Data
Item Unit
DF140T DF140Z
REDUCTION SYSTEM

1st reduction gear ratio

. . 29:36 (1.24)
(Crankshaft drive gear: Driven gear)
2nd reduction gear ratio

12:23(1.92)

Total reduction gear ratio

2.38 (g—gx%)

*SERVICE DATA

* These service data are subject to change without notice.

. Data
Item Unit
DF140T DF140Z
POWERHEAD
Recommended operating range r/min. 5600 — 6200
Idle speed r/min. 700 + 50 (in-gear : approx. 700)

**Cylinder compression kPa (kg/cm2, psi)

1200 — 1600 (12 — 16, 171 — 228)

**Cylinder compression max.
difference between any other
cylinders

kPa (kg/cm?, psi)

100 (1.0, 14)

**Engine oil pressure
g P ! kPa (kg/cm2, psi)

450 — 500 (4.5 - 5.0, 64 — 71) at 3000 r/min.
(at normal operating temp.)

Engine oil

API classification SE, SF, SG, SH, SJ
Viscosity rating SAE 10W-40

Engine oil amounts
L (US/Imp. qt)

5.5 (5.8/4.8) : Oil change only
5.7 (6.0/5.0) : Qil filter change

Thermostat operating

temperature "C (R

58 — 62 (136 — 144)

** Figures shown are guidelines only, not absolute service limits.
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. Data
ltem Unit
DF140T | DF140Z
CYLINDER HEAD / CAMSHAFT
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces | | mm (in) 0.10 (0.004)
distortion
Cam height N STD mm (in) 39.520 — 39.680 (1.5560 — 1.5622)
Limit mm (in) 39.420 (1.5520)
Ex STD mm (in) 39.320 — 39.480 (1.5480 — 1.5543)
Limit mm (in) 39.220 (1.5441)
Camshaft journal | Top, )
oil clearance o STD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
3rd,
Limit mm (in) 0.120 (0.0047)
4th
STD mm (in) 0.045 — 0.087 (0.0018 — 0.0034)
5th
Limit mm (in) 0.120 (0.0047)
Camshaft Top, )
journal STD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
. 2nd,
(housing)
inside diameter 3rd,
Limit mm (in) 23.171 (0.9122)
4th
STD mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5th
Limit mm (in) 26.171 (1.0304)
Camshaft Top, .
journal outside |, _ STD mm (in) 22.959 — 22.980 (0.9039 — 0.9047)
diameter ’
3rd, o ]
Limit mm (in) 22.869 (0.9004)
4th
STD mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5th
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit mm (in) 0.150 (0.0059)
g?ppet outer STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
iameter
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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squareness Limit mm (in)

. Data
Item Unit
DF140T DF140Z2
VALVE /VALVE GUIDE
Valve diameter IN mm (in) 33(1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN | STD mm (in) 0.23 - 0.27 (0.009 — 0.011)
(Cold engine -
condition) EX | STD mm (in) 0.23 — 0.27 (0.009 — 0.011)
Valve seat angle IN E— 15°, 45°, 60°
EX —_— 15°, 45°
Valve guide to STD mm (in) 0.020 — 0.047 (0.0008 — 0.0019)
valve stem IN -
clearance Limit mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 — 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide
inside diameter IN.EX| STD mm (in) 6.000 — 6.012 (0.2362 — 0.2367)
Valve guide )
protrusion INEX STD mm (in) 13.5 (0.53)
Valve stem IN | STD mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter -
EX | STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit mm (in) 0.14 (0.006)
deflection -
EX | Limit mm (in) 0.18 (0.007)
Valve stem runout  |IN,EX| Limit mm (in) 0.05 (0.002)
Valve head
radial runout IN,EX| Limit mm (in) 0.08 (0.003)
Valve head STD mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX -
Limit mm (in) 0.7 (0.03)
Valve seat IN STD mm (ln) 1.1 - 1.3 (0.04 — 0.05)
tact width .
contact wi EX | STD mm (in) 1.1 - 1.3 (0.04 - 0.05)
Valve spring free STD mm (in) 42.7 (1.68)
length - .
Limit mm (in) 41.0 (1.61)
Valve spring tension STD N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.7 — 42.5) for 32.6 mm (1.28 in.)
Limit N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in.)
Valve spring

2.0 (0.08)
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. Data
Item Unit
DF140T | DF140Z
CYLINDER/PISTON/PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)
Piston to cylinder STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.100 (0.0039)
Cylinder bore STD mm (in) 86.000 — 86.020 (3.3858 — 3.3866)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in) 85.970 — 85.990 (3.3846 — 3.3854)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring ] STD mm (in) 0.20 - 0.35 (0.008 — 0.014)
st
end gap Limit mm (in) 0.70 (0.028)
ond STD mm (in) 0.35 — 0.50 (0.014 — 0.020)
n
Limit mm (in) 1.00 (0.039)
Piston ring 1st STD mm (|n) Approx. 11.6 (046)
free end gap Limit mm (in) 9.3 (0.37)
STD mm (in) Approx. 11.5 (0.45)
2nd
Limit mm (in) 9.2 (0.36)
Piston ring to st STD mm (in) 0.030 — 0.070 (0.0012 — 0.0028)
groove Limit mm (in) 0.120 (0.0047)
clearance .
o STD mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
n
Limit mm (in) 0.100 (0.0039)
Piston ring 1st | STD mm (in) 1.22 — 1.24 (0.048 — 0.049)
groove width 2nd| STD mm (in) 1.51 — 1.53 (0.059 — 0.060)
Oil | sTD mm (in) 2.51 — 2.53 (0.099 — 0.100)
Piston ring st | STD mm (in) 1.17 - 1.19 (0.046 — 0.047)
thickness 2nd | STD mm (in) 1.47 — 1.49 (0.058 — 0.059)
Pin clearance in STD mm (in) 0.006 — 0.017 (0.0002 — 0.0007)
piston pin hole Limit mm (in) 0.040 (0.0016)
Piston pin outside STD mm (in) 20.997 — 21.000 (0.8267 — 0.8268)
diameter Limit mm (in) 20.980 (0.8260)
Piston pin hole STD mm (in) 21.006 — 21.014 (0.8270 — 0.8273)
diameter Limit mm (in) 21.040 (0.8283)
Pin clearance in STD mm (in) 0.003 — 0.014 (0.0001 — 0.0006)
conrod small end Limit mm (in) 0.05 (0.002)
ggr’;md small end STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
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bearing thickness

. Data
Item Unit
DF140T DF140z
CRANKSHAFT/CONROD

Conrod small end .
inside diameter STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end . _ _
inside diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside | o mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
diameter
Crank pin outside
diameter difference | |imit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing .

. STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
thickness
Conrod big end side | STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width | STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center | | mm (in) 0.04 (0.002)
journal runout
Crankshaft journal STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
oil clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing | o mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
holder inside diameter
Crankshaft journal | o, mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
outside diameter
Crankshaft journal
outside diameter . .
difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Crankshaft bearing _ _
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (in) 0.11 —0.31 (0.004 — 0.012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust | - mm (in) 2.425 — 2.475 (0.0955 — 0.0974)




No.1 —No.4 : 19 — 36 (including H.T.cord and spark plug cap)

DF140 “K2” (’02) MODEL 11-9
. Data
ltem Unit
DF140T | DF140Z
ELECTRICAL
Ignition timing Degrees BTDC 5° - BTDC 45°
Over revolution limiter r/min 6500
CKP sensor resistance Q at 20°C 168 — 252
CMP sensor resistance Q at 20°C —
Primary Q at 20°C 19-25
Ignition coil resistance No.2 — No.3 : 18 — 34 (including H.T. K ol
Secondary| K at 20°C o) 0.3 :18 — 34 (including cord and spark plug cap)

High tension cord resistance kQ/m at 20°C Approx.16
Battery charge coil resistance Q at 20°C 0.16 - 0.24
Battery charge coil output (12V) Watt 480

Type NGK BKR6E
Standard spark plug -

Gap mm (in) 0.7 — 0.8 (0.028 — 0.031)

) Main fuse : 60
Fuse amp. rating A
Sub fuse : 30
Recommended battery
capacity (12V) Ah (kC) 100 (360) or larger
Fuel injector resistance Q at 20°C 11.0-16.5
IAC valve resistance Q at 20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at 25°C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Q at 20°C 80 - 120
Starter relay coil resistance Q at 20°C 80 -120
PTT motor relay coil resistance Q at 20°C 3.0-45
STARTER MOTOR

Max. continuous time of use Sec 30
Motor output kW 1.4

STD mm (in) 16.0 (0.63)
Brush length -

Limit mm (in) 12.0 (0.47)
Commutator STD mm (in) 0.5-0.8 (0.02 - 0.03)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (In) 29.0 (114)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (m) 0.40 (0016)
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PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.0 (0.20)
Commutator outside STD mm (in) 22.0 (0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the
monitor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

FAIL-SAFE SYSTEM
ACTIVATING

1 MAP sensor 1 3-4 Z; UL T YES
on

2 CKP sensor 4-2 off | | '| | | | | YES

3 IAC vaIve_/By-pass air 3_1 |°" |'| |'| |'| |'| NO
screw adjustment off
on

4 CMP sensor 2-4 off ||| |||||| | YES
. on

5 CTP switch 2-2 ||| |||| NO
off
. on

6 Cylinder temp. sensor 1-4 off | | | | | | | | | YES
on

7 IAT sensor 2-3 || |||||| YES
off
MAP sensor 2 on

8 (Pressure detect passage) 8-2 off —|_|—|_|—|—|—|_|—|_|— NO

Rectifier & regulator on |—| |—|

9 (Over-charging) =1 off NO

10 Exhaust manifold temp. 1_5 on _|_|_|_|_|_|_|_|_|_|_|_|_ YES
sensor off

11 Fuel injector 4-3 | " | | | | | | | | | NO
off

PRIORITY FAILED ITEM CODE | LAMP FLASHING PATTERN

* If more than two items fail at once, the self-diagnostic indication appears according to priority order.
The indication repeats three times.



DF140 “K2” ("02) MODEL  11-11

TIGHTENING TORQUE
Tightening Torque — Important Fasteners
—— THREAD TIGHTENING TORQUE
DIAMETER N-m kg-m Ib-ft
Cylinder head cover bolt 6 mm 11 1.1 8.0
Cylinder head bolt 8 mm 23 23 165
10 mm 70 7.0 50.5
8 mm 25 2.5 18.0
Crankcase bolt
10 mm 56 5.6 40.5
Conrod cap nut 8 mm 40 4.0 29.0
Camshaft housing bolt 6 mm 11 1.1 8.0
Camshaft timing sprocket bolt 10 mm 78 7.8 56.5
Timing chain guide bolt 6 mm 10 1.0 7.0
Intake manifold bolt/nut 8 mm 23 2.3 16.5
Oil pressure switch —_— 13 1.3 9.5
Fuel delivery pipe nut 8 mm 23 2.3 16.5
Fuel delivery pipe plug/union bolt Upper 12 mm % 35 255
Lower 12 mm 35 3.5 255
Fuel return pipe bolt 8 mm 23 2.3 16.5
Low pressure fuel pump bolt 6 mm 10 1.0 7.0
Thermostat cover bolt 6 mm 10 1.0 7.0
Flywheel bolt 16 mm 245 24.5 177.0
) 8 mm 23 2.3 16.5
Starter motor mounting bolt
10 mm 50 5.0 36.0
QOil filter stand —_— 40 4.0 29.0
Engine oil filter — 14 1.4 10.0
Engine oil drain plug 12 mm 13 1.3 9.5
Power unit mounting bolt 8 mm 23 2.3 16.5
10 mm 50 5.0 36.0
Driveshaft housing bolt 10 mm 50 5.0 36.0
Upper mount nut Front 12 mm 8 8.5 61.5
Rear 12 mm 80 8.0 58.0
Upper mount cover bolt 10 mm 50 5.0 36.0
Lower mount bolt/nut 12 mm 60 6.0 43.0
Clamp bracket shaft nut 22 mm 43 4.3 31.0
Water pump case bolt 8 mm 20 2.0 14.5
Gearcase bolt 10 mm 54 5.5 40.0
Propeller shaft bearing housing bolt 8 mm 20 2.0 14.5
Pinion nut 14 mm 120 12.0 87.0
Propeller nut 18 mm 55 55 40.0
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Tightening torque — general bolt

NOTE:
These values are only applicable when torque for a general bolt is not listed in the “Important Fasteners”
table.

THREAD TIGHTENING TORQUE
TYPE OF BOLT DIAMETER Nom kg-m ot

@\ 5mm 2-4 0.2-04 1.5-38.0

% '.'./)///// 6 mm 4-7 04-07 | 3.0-50
2) 8 mm 10-16 | 1.0-16 | 7.0-115

(Conventional or “4” marked bolt) 10 mm 22-35 23-35 16.0-25.5
5mm 2-4 02-04 1.5-3.0

% % 6 mm 6-10 0.6-1.0 45-7.0
8 mm 15-20 1.5-2.0 11.0-14.5
(Stainless steel bolt) 10 mm 34 — 41 3.4-4.1 245-29.5
5mm 3-6 0.3-0.6 20-45

% % 6 mm 8-12 0.8-1.2 6.0-85
8 mm 18 -28 1.8-2.8 | 13.0-20.0
(7 marked or _'. marked bolt) 10 mm 40-60 4.0-6.0 |29.0-435
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SPECIAL TOOLS

1. .\%
—
\*I

‘\

09900-00410
Hexagon wrench set

A

(@

Hexagon socket
(included in 09900-00410)

09900-00413 (5 mm)
09900-00414 (6 mm)
Hexagon bit

(included in 09900-00410)

(A) 09900-06107
(B) 09900-06108
Snap ring pliers

09900-20101 (150 mm)

09900-20102 (200 mm)
Vernier calipers

09900-20202
Micrometer (25 — 50 mm)

09900-20203 (50 — 75 mm)
09900-20204 (75 — 100 mm)
Micrometer

09900-20205
Micrometer (0 — 25 mm)

09900-20530
Cylinder gauge set

09900-20605
Dial calipers (10 — 34 mm)

09900-20602
Dial gauge

09900-20701
Magnetic stand

13.

(=)

= D

09900-20803
Thickness gauge

14.

09900-21304
Steel “V” block set

15.

09900-22302
(0.051 — 0.125 mm)
09900-22301
(0.025 - 0.076 mm)
Plastigauge

09900-26006 .
Engine tachometer

17.

09900-28403
Hydrometer

18.

09921-29410
Driveshaft holder

19.

09919-16010
Deep socket wrench

20.

09912-58413
Fuel pressure gauge set

(1) 09912-58442

Fuel pressure gauge
(2) 09912-58432

Fuel pressure hose
(3) 09912-58490

3-way joint & hose

21.

09913-50121
Qil seal remover
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09915-47332
Oil filter wrench

09915-64512
Compression gauge

09915-67010
Compression
gauge hose attachment

09915-64530
Compression gauge hose

09915-77311
Oil pressure gauge

7.

5

09915-78211
Oil pressure gauge adapter

28.

09916-10911
Valve lapper

09916-19030
Valve lifter

31.

33.

09916-22420

09916-20620
Valve seat cutter (45°)
(Neway 122)

09916-20610
Valve seat cutter (15°)
(Neway 121)

09916-37810
Valve guide reamer
(¢ 6 mm)

09916-14910 Solid pilot 09916-54910 Valve seat cutter (60°)
Valve lifter attachment (Neway N-120-6.0) Handle (N-505) (Neway 114)
34. 35. 36. 37.

09916-34542
Valve guide reamer handle

38.

09916-38210
Valve guide reamer
(¢ 11 mm)

39.

09916-46020
Valve guide remover

41.

09916-49040
Tappet holder

42.

09916-77310
Piston ring compressor

43.

09916-84511
Tweezers

44,

09917-47011
Vacuum pump gauge

45.

09917-87810
Valve guide installer
attachment
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46.

09917-98221
Valve guide stem seal
installer attachment

)

(A) 09922-59410
Propeller shaft housing
installer

(B) 09922-59420
Housing installer handle

48.

09922-89810
Shift lock pin remover

09930-30161
Propeller shaft remover

50.

09930-30104
Sliding hammer

51.

09930-39411
Flywheel rotor remover

52.

S

09930-39420
Rotor remover bolt

53.

.

Jiey

09930-48720
Flywheel holder

09930-76420
Timing light

09930-89240
4-pin connector test cord

56.

09930-89260
Injector test cord A

09930-89950
44-pin test cord

58.

09930-99320
Digital tester

59.

09900-25010
Pocket tester

09932-79910
Diagnostic harness

09932-89910
SDS adapter

09940-44120
Air pressure gauge

62.

SO

09940-44130
Attachment

63.
(A) (B)

(A) 09950-69512

Gearcase oil leakage tester
(B) 09952-99310

Air pump

09951-09530
Gear adjusting gauge

;

=)

09944-09420
PTT cylinder cap tool

66.

(A)

Pinion bearing
installer and remover
(A) 09951-59910
Pinion bearing installer
shaft
(B) 01500-08403
Bolt
(C) 09951-39914
Pinion bearing plate
(D) 09951-19420
Attachment

(A) 18213-74F00

02 sensor

(B) 18498-90J20

Protector

09951-09010
Shimming gauge

11-15
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09951-98721
Gear holder

70.

ol [e1[) 6]

99954-53008-820*
Digital voltmeter

99954-53873*
Stevens CD-77
Peak reading voltmeter

72.

99954-53883*
Gear oil filler

NOTE:

* Marked part No. is in U.S. market only.

MATERIALS REQUIRED

SUZUKI OUTBOARD
MOTOR GEAR OIL

99000-22540
(400 ml x 24 pcs.)

SUZUKI SUPER
GREASE “A”

S

*99000-25030
99000-25011
(500 g)

WATER RESISTANT
GREASE

99000-25161
(250 g)

SUZUKI SILICONE
SEAL

o

Yy Sy
& 4&&1‘1 7

99000-31120
(50 g)

SUZUKI BOND “1207B”

*99104-33140
99000-31140

(100 g)

THREAD LOCK “1342”

99000-32050
(50 g)

THREAD LOCK
SUPER “1333B”

99000-32020
(50 9)

4-Stroke Motor Qil

API : SE, SF, SG, SH, SJ
SAE : 10W-40

NOTE:

* Marked part No. is in U.S. market only.
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ENGINE CONTROL SYSTEM

The specifications of engine control system such as ignition
and fuel injection systems on model DF140 are basically the
same as those on DF90/115.

However, the control specifications on DF140 differ from DF90/
115 as shown below.

IDLING/TROLLING SPEED

Idling/Trolling engine speed as controlled by IAC system:
¢ |dling/Trolling engine speed: 700 + 50 r/min

¢ |AC duty ratio (at idling/trolling): Approximately 30%

NOTE:

To adjust idling/trolling engine speed manually on DF140, use
the same procedure as DF90/115 and adjust the speed to 700
+ 50 rpm with the IAC valve duty set to 30%.

IGNITION TIMING

The ignition timing is controlled within the following range ac-
cording to the engine operating condition.

* |gnition timing advance range: BTDC 5° — 45°

e [gnition timing (at idling/trolling): BTDC 10° + 5°

OVER REVOLUTION LIMITER
The over-rev detecting speed is as follows:
* DF140: 6500 rpm

SUZUKI DIAGNOSTIC SYSTEM
The database specially provided for DF140 needs to be
added to the program ver. 4 currently used.

FLYWHEEL MAGNETO

When installing the flywheel magneto, apply a small amount of
engine oil to the threads and seating face of the magneto bolt
for lubrication so that the correct tightening torque specifica-
tion can be attained securely.

[!] Flywheel bolt : 245 N-m (24.5 kg-m, 177 Ib-ft)
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POWER UNIT
ENGINE OIL COOLER

To keep a engine oil temp. properly and to show its optimum
engine performance, a engine oil cooler was installed.
The water flow to cool the engine oil is shown in the figure.

Water outlet

Water gallery

Engine oil cooler

Oil gallery

C~ )

I\

Engine oil filter

Cylinder block

Bottom side Water inlet

PIPING
. . - 1
To water f F |
return |
hose Intake
T Fuel return manifold Crank case
pipe water jacket water jacket

Rl
VL

To pilot water hole

From engine
holder




DF140 “K2” ("02) MODEL

11-19

Removal

1. Remove the STBD side lower cover.

2. Using oil filter wrench to loosen the oil filter D, then remove
engine oil filter and O-ring.

09915-47332: Oil filter wrench

3. Disconnect both inlet @ and outlet @ water hoses from
engine oil cooler.

4. Loosen oil filter stand @, then remove the oil filter stand
and engine oil cooler assembly ®.

NOTE:
Use socket wrench to loose the oil filter stand.

Installation
1. Install seal ring @ to oil cooler assembly.

2. Place the engine oil cooler assembly @ to cylinder block.

NOTE:
When installing the oil cooler, put a locating pin 2 at the sur-
face of rib in the cylinder block as shown in the figure.
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3. Install oil filter stand @), then tighten filter stand to specified
torque.

[!] Oil filter stand: 40 N-m (4.0 kg-m, 29 Ib-ft)

Connect inlet @ and outlet & water hoses to each fitting of
engine oil cooler.

4. Screw engine oil filter ® on by hand until the filter O-ring
contacts the mounting surface.

NOTE
Before fitting oil filter, be sure to oil O-ring.

5. Tighten the engine oil filter 3/4 turn from the point of con-
tact with the mounting surface using an oil filter wrench.

m Engine oil filter: 14 N-m (1.4 kg-m, 10 Ib-ft), 3/4 turn

CAMSHAFT

The camshaft for DF140 was specially designed.
The height of the cam is different from DF90/115.

e Cam height
Standard:
IN. 39.520 — 39.680 mm (1.5560 — 1.5622 in.)
EX. 39.320 — 39.480 mm (1.5480 — 1.5543 in.)
Service limit:
IN. 39.420 mm (1.5520 in.)
EX. 39.220 mm (1.5441 in.)

» Camshaft identification
The camshatft is distinguished by the mark at the top of shaft.
DF140 camshaft is marked as shown.

l~ 1.D mark

Model Mark

DF140 3

DF115 2

DF90 1
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CYLINDER BLOCK

The cylinder bore is different from DF90/115.

The diameter for the cylinder of DF140 has become as the fol-
lowing.

Cylinder bore
Standard: 86.000 — 86.020 mm (3.3858 — 3.3866 in.)

PISTON & PISTON RING

Piston and piston ring diameters are different from DF90/115.
The dimension of piston has become as the following.

Piston skirt diameter
Standard: 85.970 — 85.990 mm (3.3846 — 3.3854 in.)

The shape of piston ring is the same as DF90/115.
¢ 1st ring: Barrel face and nitrogen treatment
e 2nd ring: Taper face with under cut and hard chrome plating

NOTE:

1st ring differs from 2nd ring in shape and color of surface con-
tacting cylinder wall.

Distinguish 1st ring from 2nd ring by referring to figure.

1st ring

1)

2nd ring

3
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CRANKSHAFT

The crankshaft for DF140 is different from that for DF90/115.
To identify the crankshaft for each different model, check for
the shape on the upper part of crankshaft (tapered portion).
(See right illustrations.)

CONROD ASSEMBLY

Conrod bolts and nuts are different between DF140 and DF90/
115.

However, the conrod and cap of DF90/115 are used for DF140.
Because the different conrod bolt is used for DF140, the torque
for the conrod cap nuts of DF140 has become as the following.

E] DF140 Conrod cap nut: 40 N-m (4.0 kg-m, 29 Ib-ft)

NOTE:
Refer to table for the identification of the conrod bolt and cap
nut.

DF140 DF90/115
Bolt length (L) 48 mm 46 mm
Nut height (H) 9.5 mm 7.5 mm

DF140

@ 50mm / F
Y\/l

DF90/115

¢ 38mm Z F
L/j

Bolt

Nut
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MID UNIT

Main components of DF140 are the same as those of DF90/
115, but the followings are different.

¢ Upper mount and Lower mount are different between DF90/
115 and DF140.

DF140 mounts are harder than those of DF90/115.

Upper. mount

I.D groove
DF140: Groove
DF90/115: No groove

e To equip DF140 with new PTT unit, the swivel and clamp
brackets have been modified.

(O—-_('» Swivel bracket

ot —F = bt R Clamp bracket
i LT /
[© . H T q t_/

C =

JIT]

00000
C_1pen
[ J

] PTT unit
A

/.

/

T
=

a
S~ |
{
\
v

Clamp
bracket




11-24 DF140 “K2” (°02) MODEL

CLAMP BRACKET /SWIVEL BRACKET/STEERING BRACKET
When disassembling or reassembling the components, refer to the construction diagram below.

@ [®) 43 N-m (4.3 kg-m, 31.0 lb-ft)

Clamp bracket STBD Oil seal /@

@ (W)

@ Clamp bracket PORT @ Washer ©

@ Clamp bracket shaft @® Shim

@ Nut @ Lower mount bracket

® Washer @ Circlip

® Anode @ Bush ® Screw

@ Bolt @ Washer @ Washer
(PTT unit) @ Grease nipple ® Pin

© Bolt @ Screw @® Nut

® Bush ® Clamp @ Tilt lock lever PORT
@ Lower shaft @ Tilt lock lever @® Rubber

® Bolt @ Bush ® Bonding wire
@ Washer @ Spring @ Screw

@ Steering bracket ® Link @ Tilt pin

® Wwasher @ Spring ® Nut

@® Bush @ Bracket ® Washer
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POWER TRIM AND TILT

PTT unit of DF140 is new design and unit is 3 cylinder (two trim
ram, one tilt rod) type.

SERVICE PROCEDURE

OIL LEVEL

To check the oil level:

Raised the engine to a full-tilt position.

Lower the manual tilt lock lever (.

Remove the oil filler plug @.

If oil can be seen at filler plug level, the unit is full.
If oil level is low, refill with the recommended oil.

AR

Recommended oil:
Dexron III automatic transmission fluid or equivalent

To ensure consistent pump operation, do not mix dif-
ferent types of oil.

6. Reinstall oil filler plug.

AIR BLEEDING
1. Check that the manual release valve is tightened to the
specified torque.

[!] Manual release valve: 3.5 N-m (0.36 kg-m, 2.6 Ib-ft)

Oil level (when full-tilted position)

Do not over-tighten manual release valve.

Counterclockwise = open
Clockwise = close

2. Operate the PTT switch, raising and lowering the motor up
and down (full tilt position to full trim down position) 4 to 5
times.

3. Check oil level, topping off if necessary.

4. Reinstall oil filler plug.

® Manual release valve

AR
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POWER TRIM AND TILT UNIT
REMOVAL

Raise the engine to the full tilt position and lower the manual tilt
lock levers (.

During the following procedures, the engine must be
firmly secured and its weight fully supported. (See right)

Remove the tilt rod snap ring @ and push tilt cylinder upper
shaft pin @ out.

Lower tilt rod to full down position and disconnect the battery
cable.

Disconnect the PTT motor cable wire leads (G, BI) from the
PTT relays.

Remove the PTT motor cable from engine lower cover.

Remove the tilt pin.
Remove the two STBD motor mounting bolts @ and the clamp
bracket shaft nut ®.
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Remove the PTT cylinder lower shaft bolts ®.
Remove the two (2) bolts and anode @).

Slide the STBD clamp bracket ® off the clamp bracket shaft,
then remove the PTT unit.

DISASSEMBLY

NOTE:

Before disassembly, wash the PTT body with a stiff bristle brush
and hot, soapy water to remove sand or dirt and dry the PTT
body with compressed air.

Place the lower mounting eye of the PTT cylinder in a vise. Tighten
the vise only enough to secure the PTT unit, do not over tighten.

NOTE:

To prevent damage to the PTT cylinder use wood blocks, vise
jaw protectors, etc., between the vise jaws and PTT compo-
nents before tightening vise.

Connect the PTT motor cable leads (G, Bl) to battery and oper-
ate PTT motor until tilt piston rod is at maximum stroke.
(full-tilt up position)

Unscrew the fill plug and drain PTT oil into suitable container.

Remove the three (3) screws securing reservoir 1, then de-
tach the reservoir from cylinder body.
Note the position of O-ring and remove it.
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Remove the PTT motor assembly. (See page 11-33)
Note the position of drive joint 3 and O-ring @, before remov-
ing them.

Remove the manual release valve snap ring &, then unscrew
the manual release valve ®.

Remove the three (3) screws securing the PTT pump case @),
then detach the PTT pump case from PTT cylinder body.
Note the position of O-rings and orifices collars, before remov-
ing them.

®: Orifice collar (with ball valve)
®: Orifice collar (with filter and ball valve)
©: Orifice collar

Using special tool, unscrew the PTT cylinder head.
09944-09420: PTT cylinder cap tool
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Pull the tilt rod/piston assembly (@ out of the cylinder body.
Remove the free piston @ from the cylinder body.

Disassembly of tilt rod/piston assembly

Unscrew the piston retaining nut from the bottom of the tilt rod
and remove the washer.

Carefully retain and account for four shock valves, each com-
posed of spring, rod and ball.

Remove the piston assembly and PTT cylinder head from the
tilt rod by sliding them down and off the rod end.

Disassembly of trim rod / piston assembly
Using special tool, unscrew the trim cylinder head.

09944-09420: PTT cylinder cap tool

Pull the trim rod/piston assembly out of the trim cylinder.
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CLEANING AND INSPECTING

Thoroughly wash all metal components with cleaning solvent
and dry them with compressed air.
Arrange all components on a clean sheet of paper.

NOTE:

Do not lay PTT components out on a rag, as dirt or lint may be
transferred to these items which may cause possible system
operating problems.

Inspect tilt rod and trim rod, replace if damaged or bent.
Inspect the surface of tilt rod and trim rod for scores, grooves or
roughness.

Slight roughness may be removed with fine emery paper.

A badly scored or grooved rod must be replaced.

Inspect the PTT cap seal and O-ring.
Replace if cuts, nicks, or excessive wear is found.

NOTE:
It is recommended that the O-ring always be replaced once the
tilt/trim cylinder has been disassembled.

Inspect the shock valves (spring, rod and ball).
Replace if there are any signs of rust or pitting.

Inspect the cylinder bore for evidence of a rough or grooved
surface.
Light honing may rectify slight surface roughness or scarring,
but a deeply scarred surface will require replacement of the tilt
cylinder.

Inspect manual release valve for damage.
Inspect manual release valve O-ring.
Replace if nicked or cut.

O-ring
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REASSEMBLY

Assembly is reverse order of disassembly with special atten-
tion to following steps.

¢ Do not reuse O-rings after removal, always use new
O-rings.

e Lubricate all components and O-rings with PTT fluid
before assembly.

¢ Do not reuse PTT fluid, always refill with new fluid.

TILT ROD

When tightening the piston retaining nut on the tilt rod piston,
apply Thread lock 1342 to the threads.

Tighten the nut to specified torque.

99000-32050: Thread Lock 1342
m Piston retaining nut: 100 N-m (10.0 kg-m, 72.5 |b-ft)

Installing tilt rod / piston

Pour 100 ml of PTT fluid into cylinder.

Insert the free piston into cylinder and push it down to the bot-
tom of the cylinder.

Pour PTT fluid into the cylinder until it is topped off.
Insert the tilt rod/piston into cylinder and thread the tilt cylinder
head by hand until fully seated.

Tighten the cylinder head to specified torque using special tool.
[!] Tilt cylinder head: 160 N-m (16.0 kg-m, 115.5 Ib-ft)
09944-09420: PTT cylinder cap tool

Free piston

Cylinder

Top OFF
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TRIM ROD

Pour PTT fluid into the trim cylinder until it is topped off.
Insert the trim rod/piston assembly into cylinder and thread the
trim cylinder head by hand until fully seated.

Tighten the trim cylinder head to specified torque using special
tool.

[!] Trim cylinder head: 78 N-m (7.8 kg-m, 56.5 |b-ft)
09944-09420: PTT cylinder cap tool

PTT PUMP CASE
Install five (5) O-rings and orifice collars to PTT cylinder body.

NOTE:
Lubricate O-rings with PTT fluid before installing PTT cylinder
body.

Install PTT pump case, then tighten three (3) screws to speci-
fied torque.

E] PTT pump case screw: 3.5 N-m (0.35 kg-m, 2.5 Ib-ft)

MANUAL RELEASE VALVE

Oil and install the manual release valve .
Tighten the valve to specified torque.
Install snap ring 2.

[!] Manual release valve: 3.5 N-m (0.35 kg-m, 2.5 Ib-ft)

PTT MOTOR
See the PTT Motor Installation section on page 36.

RESERVOIR
Install O-ring and reservoir, then tighten bolts to specified torque.

[®] Reservoir bolt: 5 N-m (0.5 kg-m, 3.5 Ib-ft)

AIR BLEEDING

e Pour recommended PTT fluid in to reservoir until specified
level.

e Perform the air bleeding procedure.
For air bleeding, see page 11-25.

O-ring/
Orifice colla
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PTT MOTOR

Removal

NOTE:

Before removing PTT motor, wash the PTT body with a stiff
bristle brush and hot, soapy water to remove sand or dirt and
dry the PTT body with compressed air.

Place the lower mounting eye of the PTT cylinder in a vise.
Tighten the vise only enough to secure the PTT unit, do not
over tighten.

NOTE:

To prevent damage to the PTT cylinder use wood blocks, vise
jaw protectors, eftc., between the vise jaws and PTT compo-
nents before tightening vise.

Remove the four (4) screws securing the PTT motor to the PTT
pump case.

Detach the PTT motor from PTT pump case.
Note the position of drive joint @ and O-ring @ and remove
them.

PTT motor Disassembly

For correct assembly, scribe an alignment mark on the field case
and brush holder.

Slide cable protector tube upward.

Remove the screw securing the motor cable holder @, then
slide motor cable holder and grommets (2 out as shown in
figure.
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Remove the two (2) screws 3 securing the field case to the
brush holder.

Slide the field case upward and away from the brush holder.

NOTE:
When separating field case from brush holder, proceed by push-
ing PTT motor cables into brush holder side.

Disconnect PTT motor cables from brush holder.
Remove armature from field case.
Note the position of the O-ring encircling the brush holder.

Inspection

Armature and Commutator

Check for continuity between the commutator and the armature
core/shaft.

Replace armature if continuity is indicated.

09930-99320: Digital tester

Tester range: _A._ (Continuity)

Check continuity between the adjacent commutator segments.
Replace armature if no continuity is indicated.

UAS

i
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Inspect the commutator surface.
If surface is gummy or dirty, clean with 400 grit emery paper.

Measure commutator outside diameter.
09900-20101: Vernier calipers

Commutator outside diameter:
Standard 22.0 mm (0.87 in.)
Service limit  21.0 mm (0.83 in.)

If measurement exceeds service limit, replace armature.

Ensure that the mica (insulator) between the segments is un-
dercut to specified depth.

Commutator undercut:
Standard 1.6 — 1.9 mm (0.06 — 0.07 in.)
Service limit 1.0 mm (0.04 in.)

If undercut is less than service limit, cut to specified depth.

NOTE:
Remove all particles of mica and metal using compressed air.

SEGMENT

—

MICA

@ Commutator undercut

/

Wear safety grasses when using compressed air.

Brushes
Check the length of each brush.

09900-20101: Vernier calipers

Brush length:
Standard 9.8 mm (0.39 in.)
Service limit 5.0 mm (0.20 in.)

If brushes are worn down to the service limit, they must be re-
placed.

O-ring
Inspect the O-ring between the PTT motor and PTT pump case.
Replace if cuts, nicks or tears are found.
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Assembly
Assembly is reverse of disassembly with special attention to
following steps.

e |nstall armature to brush holder first.
When installing the armature, exercise care not to break the
brushes.

e Match up previously scribed alignment marks.

¢ When assembling field case to brush holder, proceed by pull-
ing PTT motor cables out of field case.

e Apply silicone seal to PTT motor cable holder and grom-
mets and install cable holder screw.

PTT motor installation
Installation is reverse of removal with special attention to fol-
lowing steps.

» Ensure that the drive joint @ is aligned and firmly inserted
into the gear pump assembly.

e Fit O-ring @ to PTT motor.

e Check the level of PTT fluid contained in the PTT pump case.
If level is low, add recommended PTT fluid until level with
mating surface of PTT motor.

e Ensure that the faces of the PTT motor and pump unit are
free of dirt or debris.

When attaching the PTT motor to the PTT pump case, en-
sure that the tip of armature shaft fits firmly into the drive joint

@.

* Tighten the four (4) screws to specified torque.

[®] PTT motor screw: 5 N-m (0.5 kg-m, 3.5 Ib-ft)

e Pour recommended PTT fluid into reservoir until specified
level.

* Perform the air bleeding procedure.
For air bleeding, see page 25.

O-ring
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INSTALLATION

Installation is reverse order of removal with special attention to
the following steps.

Lower tilt rod to full down position.

Apply Water Resistant Grease to the tilt cylinder lower shaft
and lower shaft bushes.
Install bushes @ and cylinder lower shaft 2 to PTT unit.

99000-25161: Water Resistant Grease

Place the PTT unit in position, then install the clamp bracket.
Tighten the clamp bracket shaft nut to specified torque.

[¥] Clamp bracket shaft nut:
43 N-m (4.3 kg-m, 31.0 Ib-ft)

Tighten lower shaft bolts @), pre-coated with thread lock, to
specified torque.
99000-32050: Thread Lock 1342

[®) Cylinder lower shaft bolt:
50 N-m (5.0 kg-m, 36.0 Ib-ft)

Install anode ®), then tighten bolts securely.
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Apply Water Resistant Grease to tilt rod upper bushes ®), then
install bushes in tilt rod.

Operate the PTT motor to extend the PTT rod upward.

Align the tilt rod with the hole in the swivel bracket as the tilt rod
extends.

99000-25161: Water Resistant Grease

Apply Water Resistant Grease to the PTT rod upper shaft @),
then insert the shaft through the swivel bracket and tilt rod.

99000-25161: Water Resistant Grease
Secure the upper shaft with the snap ring ®.

Route the PTT motor cable in through the lower cover and
connect the terminals to the PTT relays.
(Cable routing — see the WIRE/HOSE ROUTING section.)
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COMPONENT PARTS

PTT motor Qil reservoir

Gear pump

Pump / manifold assy

Tilt rod

Manual release valve

Impact relief
valve

@ Down shuttle valve — Free piston Trim rod
@ Down check valve |
@ Up shuttle valve

@ Up check valve

® Down relief orifice

® Down relief check valve
@ Pump room orifice
Tank room orifice

© Up relief valve

Cylinder body

* When the manual valve is to be opened, turn the manual release valve to the left about two turns.
* When the oil level of the system should be checked, inspect the reservoir by placing the motor in the maximum tilt up position.

OPERATION

By motor operation, the geared pump will be driven, and by turning the motor to the right or to the left, oil flow
will change its direction, and this causes up and down movements of the piston rod of the tilt cylinder and the
trim rod of the trim cylinder.
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TRIM & TILT UP

(1) When the PTT switch is operated in the “UP” position, the motor and gear pump will rotate in a clockwise
direction.

(2) Pressurized oil will open “Up” check valve ® and the oil will flow through “Up” shuttle valve ® to the
“Down” shuttle valve ®. Following operation of valve ®), “Down” check valve © will open mechanically.

(8) Pressurized oil flows through the “Up” check valve ® to the bottom of the trim and tilt cylinders, thereby
pushing the trim and tilt pistons upward.

(4) Residual oil in the upper area of the tilt cylinder & is returned to the pump through “Down” check valve ©.

(5) Any oil in the area above both trim cylinder pistons will be returned to the reservoir.

(6) Qil will then flow from the reservoir to the pump to stabilize the balance of the oil volumes.

(7) When the engine is fully tilted up, oil pressure will correspondingly increase in the lower chamber of the tilt
and trim cylinders. But, to protect the PTT unit from excessively high pump pressure, the “Up” relief valve
@ begins to open.
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TILT DOWN/TRIM IN

(1) When the PTT switch is operated in the “DOWN?” position, the motor and gear pump will rotate in a
counterclockwise direction.

(2) The oil pressure will open the “Down” check valve © and oil will be forced through the “Down” shuttle valve
®. When the oil reaches “Up” shuttle valve ®), the “Up check valve ® will begin to open mechanically.

(3) The pressurized oil flows through “Down” check valve © and then enters the upper area of the tilt cylinder.
This thereby forces the tilt rod piston downward.

(4) When the swivel bracket contacts the trim rams, this pressure forces the trim pistons downward and oil
from the reservoir is then able to enter the area above both trim rod pistons.

(5) QOil from the lower area of the trim and tilt cylinders now returns to the pump through “Up” check valve ®.

(6) Throughout the tilt action operation range, there is a difference in oil volume between the upper and lower
chambers of the tilt cylinder, and any surplus oil is therefore directed to the reservoir by means of the
“Down” relief orifice ®.

(7) Throughout trim operation range, oil will be discharged from the bottom of all three cylinders and the
pump will only supply oil to the tilt cylinder. Excess oil is then vented to the reservoir through the “Down”
relief orifice .

(8) To prevent damage from excessive oil pressure when all three rods are fully retraced, this pressure is
relieved through the “Down” relief orifice ®.
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TILT SYSTEM PRESSURE RELIEF

(1) If engine speed exceeds approx. 1500 RPM when operating in shallow water drive mode, oil pressure will
increase underneath the tilt piston. The relief valve © (incorporated in the manual release valve ®) will
then open.

(2) The oil below the tilt piston will then flow to the reservoir through the relief valve ©.

(3) As the power of the engine continues to exert downward force on the tilt piston, this will open “Down”
check valve ©), thereby allowing oil from the reservoir to flow into the chamber above the tilt piston.

(4) In this way, high internal pressure is relieved and the engine will slowly tilt downward until it reaches the
highest position in the Trim range.

THERMAL EXPANSION RELIEF

(1) High ambient temperature will, through thermal expansion, induce a build-up of oil pressure inside the
PTT unit.

(2) Expansion of the oil and the resulting high pressure will open the relief valve ©), thereby providing unit
protection by directing oil back to the reservoir.
Expanded oil in the tilt cylinder upper chamber will return to reservoir passing through impact relief valve
(D= free piston check valve (J=> thermal relief valve ©.
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SHOCK ABSORBER CIRCUIT

This incorporated safety feature is for protection of the gearcase and prevention of internal PTT pressure

build-up in the event of an impact.

(1) The pressure from a sudden impact will make impact relief valve (D open, allowing oil from the upper area
of the tilt cylinder to flow into the area between the tilt rod piston and the free piston. The tilt rod will then
extend.

(2) When the moment of impact has passed, the PTT DOWN switch must be activated to return the engine to
within the normal trim range. When the switch is pressed, the oil between the piston and free piston will be
directed to the cylinder upper chamber via the return valve below the tilt piston.
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MANUAL RELEASE CIRCUIT (DOWN MODE)

(1) By opening the manual release valve ®), the engine can be lowered manually to a running position. Oil
underneath the trim and tilt pistons will be directed through this valve into the area above the tilt rod
piston.

(2) The volume of oil flowing from under the trim rod pistons will be larger than the area above the tilt rod

piston can accommodate. Excess oil therefore returns through the manual release valve K) to the reser-
Voir.
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MANUAL RELEASE CIRCUIT (UP MODE)
(1) With the manual release valve K open, the engine can also be raised manually to the fully tilted position.
(2) QOil from the upper chamber of the tilt cylinder will flow through valve ® into the lower chamber of the

cylinder.
(8) The upward movement of the piston rod will increase the cylinder area beneath it, thereby allowing oil

from the reservoir to flow into this area.
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LOWER UNIT

(Normal rotation model)

REMOVAL AND INSTALLATION

Refer to the procedures in DF90/115 service manual.

A WARNING

Always disconnect the battery cable, before removing
lower unit.

DISASSEMBLY
Place a drain pan under the oil drain plug.
Remove oil drain plug @ first then oil level plug @ and allow

gear oil to drain.
Inspect oil for water, contaminates or metal.

Remove cotter pin @ from propeller nut and remove propeller
nut 3.

Remove washer @), spacer ®), propeller ® and stopper @ from
the propeller shaft.

A WARNING

To prevent injury from propeller blades, wear gloves
and place a block of wood between the anti-cavitation
plate and the propeller blade tips to lock the propeller
in place.

Loosen the four (4) bolts 1, then remove the water pump case

@.
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Remove the impeller 3, impeller key ®, pump under plate @
and dowel pins ®.

Keep the impeller key ® for reuse and discard the plate gas-
ket.

Remove three (3) bolts @ and shift rod guide housing assem-

bly @.

Remove the two (2) bolts 1 securing the propeller shaft bear-
ing housing to the gearcase.

Using special tools, draw out the propeller shaft bearing hous-
ing.
Remove the propeller shaft and bearing housing assembly.

09930-30104: ® Sliding hammer
09930-30161: Propeller shaft remover

Hold the pinion nut securely, then fit special tool to the driveshaft
and loosen the pinion nut.

09921-29410: Driveshaft holder
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Unscrew the four (4) bolts @ securing driveshaft oil seal hous-
ing @, then remove oil seal housing and pinion shim 3.

Lift out driveshaft assembly @.
Remove the driveshaft collar &), washer ®, wave washer @),
washer (with tab) ® and washer @ from driveshaft.

Remove the pinion gear .
Remove the forward gear (2) and thrust bearing 3.

Remove the bearing thrust washer @ and back-up shim ®.

Remove the forward gear bearing housing ®.
Account for dowel pin @.




DF140 “K2” ("02) MODEL

11-49

Disassembly of propeller shaft components

Slide propeller shaft away from reverse gear 3 and bearing
housing assembly .

Account for the reverse gear back-up shim 2 and reverse gear
thrust washer @.

To disassemble propeller shaft components, refer to the follow-

ing:

(a) Remove horizontal slider & and forward gear thrust washer
®.

(b) Remove the spring @ from the clutch dog shifter.

(c) Use special tool to push the dog pin ® out of the clutch dog
shifter.

09922-89810: Shift pin remover

(d) Remove the clutch dog shifter @ and connector pin @ from
propeller shaft.

Disassembly of shift rod components
(a) Remove the circlip @ and washer .
(b) Slide the shift rod @ out of the shift rod guide housing.
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(c) Remove the detent ball @ and spring ®.

(d) Remove the pin ® and shifter yoke @.
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ASSEMBLY

Assembly is reverse of disassembly with special attention to following steps.

@ Oil seal
@ Shift rod guide housing
@ Bolt

@ Ball

® Spring

@ O-ring

Washer

® Circlip

@ Seal cover

@ Shift rod

®@ Yoke, shifter

® Pin

@ Horizontal slider

® Magneto

@® Grommet

@ Water pump case

@ Pin

@® Bolt

@ Key

@ Water pump impeller
@ Pump case under panel
@ Gasket

@ Exhaust seal :
@ Exhaust seal plate 55 N'm

@ Union (5.5 kg-m, 40.0 Ib-ft) /
@ Hose

@ Nipple

@ Gear case

@ Bolt

@ Bolt

@ Pin
@ Anode

@ Washer

@ Bolt

@ Trim tab

@ Bolt

@ Screw

@ Water filter PORT

@ Water filter STBD
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[®)13 N-m (1.3 kg-m, 9.5 Ib-ft)

@ Driveshaft

@ Oil seal

@ Bolt

@ Oil seal housing
@ O-ring

@ Shim

@ Bearing

@ Washer

@ Washer

® Wave washer

@ Washer

® Driveshaft collar

® Plug

@ Gasket

® Bearing

@ F-gear bearing housing
@ F-gear bearing

® Back-up shim

® Thrust washer

@ F-gear thrust bearing
@ Forward gear

@ Pinion gear

® Pinion nut

@ Thrust washer

® Connector pin

@ Clutch dog shifter

@ Dog pin

@ Dog spring

<= @ [®) 120N'm
(

12.0 kg-m, 87.0 Ib-ft)

ot
8

55 N-m
(5.5 kg-m, 40.0 Ib-ft)

[®)20 N-m
(2.0 kg-m,
14.5 Ib-ft)

@ Propeller shaft
@ Thrust washer
@ Reverse gear
@ Shim

® O-ring

@ Bearing

® Propeller shaft bearing housing
@® Bolt

@ Bearing

® Oil seal

@® Washer

® Retaining ring
@ Stopper

® Propeller

@ Propeller bush
@ Spacer

® Washer

@ Nut

® Pin

® Dowel pin
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¢ Make sure that all parts used in assembly are clean
and lubricated.

e After assembly, check parts for tightness and
smoothness of operation.

¢ Before final assembly, be absolutely certain that all
gear contact, shim adjustments and tolerances are
correct.
Failure to correctly adjust these areas will result in
lower unit damage.
(See the “GEARS SHIMMING AND ADJUSTMENT”
section on page 11-61.)

FORWARD GEAR BEARING HOUSING
* Install dowel pin @ and forward gear bearing housing 2.

FORWARD GEAR
Place the forward gear back-up shim @, thrust washer @), for-
ward gear thrust bearing @ in position, then install forward gear

@.
99000-22540: Suzuki Outboard Motor Gear Oil

PINION GEAR
Place pinion gear in gearcase.
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DRIVESHAFT

» Assemble the washer D, washer (with the tab) @, wave
washer @), washer @ and driveshaft collar ® to the driveshaft.

» After installing driveshaft collar, fit the convex part of the col-
lar in the concave part of the driveshaft by turning collar.

* Lower the driveshaft assembly & down into the gearcase
until the bottom of shaft protrudes through center of pinion.

NOTE:
The washer tab must be located into groove on the gearcase.

e Install bearing outer race @ and pinion shim ® to driveshaft.

DRIVESHAFT OIL SEAL HOUSING
Apply Water Resistant Grease to the driveshaft oil seal.

99000-25161: Water Resistant Grease

Apply Water Resistant Grease to O-ring, then install the O-ring
into the groove on the driveshaft oil seal housing.

Install driveshaft oil seal housing on gearcase, then tighten
four (4) bolts securely.
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PINION NUT

Apply Thread Lock 1342 to the threads of the pinion nut before
threading it onto the driveshaft.

Tighten nut to the specified torque.

[®] Pinion nut: 120 N-m (12.0 kg-m, 87.0 Ib-ft)
99000-32050: Thread Lock 1342
09921-29410: Driveshaft holder

CHECKING DRIVESHAFT THRUST PLAY

Before installing reverse gear, driveshaft thrust play should
checked.

(See the “GEARS-SHIMMING AND ADJUSTMENT/CHECK-
ING DRIVESHAFT THRUST PLAY” section on page 11-62.)

09951-09530: Gear adjusting gauge

PROPELLER SHAFT
Slide the clutch dog shifter (2 onto the propeller shaft .

NOTE:

For correct installation the side of the clutch dog shifter which
must face towards reverse gear is marked with the letter “R’.

Insert the connector pin @ into propeller shaft.

Align the holes in the shifter dog and connector pin and then
slide the dog pin @ through both dog and connector pin.

Install the dog pin retaining spring ®, ensuring that it fits snugly
into the groove on the dog shifter.
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PROPELLER SHAFT / BEARING HOUSING

Assemble the propeller shaft in the following sequence:
forward thrust washer ®), reverse thrust washer @, reverse
gear (2, reverse gear back-up shim @ and propeller shaft hous-

ing @.

99000-25161: Water Resistant Grease
99000-22540: Suzuki Outboard Motor Gear Oil

Assemble horizontal slider ® to connector pin.

Using special tools, install the propeller shaft and housing
assembly in the gear case.

09922-59410: Propeller shaft housing installer
09922-59420: Housing Installer Handle

When the housing is fully seated, tighten both retaining bolts
to the specified torque.

[®) Bearing housing bolt: 20 N-m (2.0 kg-m, 14.5 Ib-ft)

RECHECKING DRIVESHAFT THRUST PLAY

Recheck the driveshaft thrust play.

This should not be less than previously checked. If less, re-
duce the number/thickness of reverse gear back-up shims.

09951-09530: Gear adjusting gauge
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CHECKING PROPELLER SHAFT THRUST PLAY

See the “GEARS - SHIMMING AND ADJUSTMENT/CHECK-
ING PROPELLER SHAFT THRUST PLAY” section on page
11-65.

SHIFT ROD GUIDE HOUSING

* Install the spring @ and detent ball @ into shift rod guide
housing. ~

e Apply Water Resistant Grease to the shift rod oil seal. o /

* Install shift rod @ and washer @ into the shift rod guide
housing ®), then secure it with the snap ring ®.

NOTE:
Before install the shift unit (Shift rod guide housing assembly),
be sure to put the horizontal slider in the neutral position.

1. Horizontal slider
2. F. Gear bearing housing
3. Shift rod center

* Apply Water Resistant Grease to the shift rod guide housing 7

O-ring.
NOTE. / {j
Before install the shift unit (Shift rod guide housing assembly), -y
bring shifter yoke to the neutral position by turning shift rod Front
right or left. direction

Shifter yoke
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* Install the shift rod guide housing assembly @ by aligning
the shifter yoke with the groove in the horizontal slider, then
tighten three (3) housing bolts securely.

e Shift the shift rod from Neutral through Forward and Reverse to
check proper gear engagement.

—— Horizontal slider

/

t/Shifter yoke

¢ Apply enough Water Resistant Grease on oil seal before put-
ting seal cover (® so that there is no space between them.
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LEAKAGE CHECK
Check for leakage of oil seal and O-ring when applying speci-
fied pressure inside of the gearcase.

09950-69511 : Qil leakage tester
09952-99310: Air pump

Procedure

1. Install the test tool into the oil level hole.

2. Connect the air pump to the tester.

3. Rotate driveshaft and propeller shaft clockwise several times
and then apply specified pressure for the test.

NOTE:
Apply low initial pressure of 20 —40 kpa, (0.2 — 0.4 kg/cm?, 2.8
— 5.7 psi) first, then apply specified pressure.

Leakage test pressure: 100 kPa (1.0 kg/cm?, 14.2 psi)

Do not exceed pressure of 110 kPa (1.1kg/cm?, 15.6
psi) or damage to oil seals will resuilt.

4. Once stabilized, pressure should remain steady for at least
5 min.
If pressure does not fall, sealing performance is correct.
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WATER PUMP (Impeller & Case)
Place the dowel pins 1), under panel gasket 2 and under panel
@ into position.

Insert the key @ in the driveshaft and slide the impeller & onto
driveshaft, ensuring that key and keyway are aligned.

Install the pump case ® while rotating driveshaft clockwise to
flex the impeller vanes in the correct direction.

Securely tighten the four (4) pump case bolts to the specified
torque.

[®] Pump case bolt: 20 N-m (2.0 kg-m, 14.5 Ib-ft)

PROPELLER INSTALLATION

Install propeller stopper (D onto propeller shaft, then slide on
the propeller .

Fit spacer 3, washer @ and nut ®), then tighten nut to speci-
fied torque.

Push cotter pin ® through nut and shaft, then bend to secure.

99000-25161: Water Resistant Grease
[!] Propeller nut: 55 N-m (5.5 kg-m, 40.0 Ib-ft)

GEAR OIL

Fill the gearcase with specified gear oil for initial testing and
recheck the level after 10 minutes.

Top up if necessary.

99000-22540: Suzuki Outboard Motor Gear Oil
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LOWER UNIT GEARS-SHIMMING AND ADJUSTMENT (Normal rotation model)

If lower unit has been rebuilt or has had components replaced, shimming for correct gear contact and back-
lash will have to be adjusted to ensure smooth, reliable operation of gears.

Shim/Washer & Mounting position

. Available Design
Numerical - specification
. . thickness .
index/item Thickness
(mm) [ ;
(mm)
@ Pinion gear 0.60, 0.65, 0.70, 0.75, 0.80, U NGO, .
: 0.85, 0.90, 0.95, 1.00, 1.05, 1.0 AN
back up shim 110.1.15 @ /, //
/ /
)| Forwardgear | 060,065,070,075,0.80, » i
back up shim | 0.85, 0.90, 0.95, 1.00 ' :
® Forward gear 9.0 90 \~iﬁ N \
thrust washer ' ' AN % \ \
@ \\ \
A\ i
Reverse gear |15,1.7,1.9,2.1,2.3, 2.4 © -
@ s ’ ’ 3 ’ ’ 1 5
thrust washer | 26,27, 2.8
®) Reversegear |, 11 1213 14,15 16 15

back up shim

PINION GEAR BACK-UP SHIM ADJUSTMENT
(1) Position the shimming gauge ® horizontally in a vise and

4 &
tighten vise securely.
09951-09010: Shimming gauge Ww

(2) Assemble the bearing outer race (D, back-up shim @ and
driveshaft oil seal housing @ to the driveshaft. i

NOTE: 6 ®
Use a thinner pinion back-up shim 2 than the standard shim
so that a clearance ® exists.

(3) Insert the driveshaft through the shimming gauge ® open-
ing and then install pinion gear @ and nut ® to the driveshaft,
tighten pinion nut.

m Pinion nut: 120 N-m (12.0 kg-m, 87.0 Ib-ft)
(4) Install oil seal housing to shimming gauge with bolts ®.

(5) Depress and hold driveshaft so that driveshaft bearing is
firmly seated in bearing outer race.
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(6)Hold driveshaft against oil seal housing 3 while measuring
clearance B between gauge and flat edge of pinion gear @
with thickness gauge, measured clearance plus shim @ is
the total shim thickness to be used in gear housing reas-
sembly for correct pinion gear position.

FORWARD GEAR BACK-UP SHIM ADJUSTMENT
Follow the procedure below to adjust forward gear/pinion gear.

Step to prior to adjustment

1. Correctly assemble driveshaft oil seal housing, driveshaft,
forward gear, pinion gear and related components. (See
page 11-53 to 11-55)
Do not install reverse gear at this time.

2. Tighten pinion nut to specified torque.

E] Pinion nut: 120 N-m (12.0 kg-m, 87.0 Ib-ft)

Checking driveshaft thrust play
1. Affix gear adjusting gauge to drive shaft.

09951-09530: Gear adjusting gauge

2. To check the driveshaft thrust play, push the forward gear
inward and fix it by hand.
Slowly push driveshaft downward, then read the maximum

play.

Driveshaft thrust play:
Approx. 0.4 — 0.6 mm (0.016 — 0.023 in.)

e |f thrust play is larger than the specified, thickness of forward
gear back-up shim must be increased.

e [f thrust play is smaller, forward gear back-up shim thickness
must be decreased.

Checking and adjusting tooth contact pattern
(Pinion and Forward gear)
Check tooth contact pattern by using the following procedure:

1. To assess tooth contact, apply a light coat of Prussian Blue
on the convex surface of forward gear.
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2. Install propeller shaft and housing assembly (minus reverse
gear and internal components).

3. Push propeller shaft inward and hold in position.

4. Using driveshaft holder tool, rotate the driveshaft 5 — 6 times.

09921-29410: Driveshaft holder

5. Carefully pull out propeller shaft and housing to check tooth
contact pattern.

Concave side

Convex side

CONTACT

Tooth bottom PATTERN
Optimum tooth contact
The optimum tooth contact is shown at right. Optimum tooth contact
A shim adjustment may be necessary to obtain this contact approx. 1/3 of
pattern_ tooth width approx.
1 mm

CAUTION HEEL

The driveshaft thrust play should be checked when in-

creasing or decreasing the thickness of the shim to “‘/

adjust tooth contact. 7/‘ TOE

Convex side

Example (1)
Incorrect topside toe contact: EXAMPLE OF INCORRECT
Correction measures: Top side toe contact

* Decrease thickness of forward gear shim.
(° Slightly increase pinion gear shim thickness.)

Do not set tooth contact in this position (top side toe
contact). Damage and chipping of forward and pinion
gear may result.

Example (2)

Incorrect bottom side toe contact:
Correction measures:

¢ Increase thickness of forward gear shim.

(* Slightly decrease pinion gear shim thickness.)
CAUTION T//// TOE

Do not set tooth contact in this position (bottom side HEEL (—
toe contact). Chipping of pinion gear may resulit.

EXAMPLE OF INCORRECT
Bottom side toe contact
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CHECKING DRIVESHAFT THRUST PLAY

After obtaining optimum tooth contact, driveshaft thrust play
should be measured.

1. Affix gear adjusting gauge to driveshaft.

09951-09530: Gear adjusting gauge

2. Slowly push driveshaft downward.
Read the maximum play. Designate this amount of play as
(A).

Driveshaft thrust play:
Approx. 0.4 — 0.6 mm (0.016 — 0.023 in.)
NOTE:
Driveshaft thrust play (A) must be known to adjust reverse gear
shim.

RECHECKING DRIVESHAFT THRUST PLAY

(Reverse gear back-up shim adjustment)

1. After adjusting forward gear tooth contact pattern, correctly
assemble propeller shaft, housing assembly, reverse gear
and related components (See page 11-55 to 11-56).

2. Screw sliding hammer assembly onto propeller shaft and
strike a few gentle outward taps.

09930-30161: Propeller shaft remover — ®
09930-30104 : Sliding hammer - ®

3. Affix gear adjusting gauge to driveshaft.
09951-09530: Gear adjusting gauge

4. Push shaft downward and read maximum play. Designate
this measurement as play (B).

5. Compare play (B) to play (A) (page 11-64).

6. Reverse gear back-up shim adjustment is correct if (B) is
equal to (A).

* If (B) is less than (A), reduce reverse gear back-up shim
thickness.
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CHECKING PROPELLER SHAFT THRUST PLAY

After adjusting all gear positions, measure the propeller shaft
thrust play. If not within the following specification, a shim ad-
justment is required.

Propeller shaft thrust play: 0.2 — 0.4 mm
(0.008 — 0.016 in.)
NOTE:
Maintain the forward gear thrust washer at standard thickness
(9.0 mm) and adjust only the reverse gear thrust washer with
shim.

Measurement step:
1. Assemble gear adjusting gauge to the propeller shaft.

09951-09530: Gear adjusting gauge

2. Push propeller shaft inward.
3. Hold shaft in and set dial gauge pointer to zero.
4. Slowly pull shaft outward and read the maximum thrust play
on the dial.
e |If measurement is more than specification, increase
reverse gear thrust washer thickness.
e |If measurement is less than specification, reduce re-
verse gear thrust washer thickness.
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COUNTER ROTATION LOWER UNIT (pF140z model)

The counter rotation unit reverse gear is installed in the position where, in the normal rotation unit, the forward

gear is located.

Likewise, the counter rotation unit forward gear takes the position of normal rotation unit reverse gear.
This change of gear arrangement, however, does not affect the remote control lever operation because the
shift rod and shifter yoke have been also modified to operate in the opposite direction.

1. Forward gear
2. Reverse gear
3. Shift rod and shifter yoke

/A W

PROPELLER SELECTION FOR COUNTER
ROTATION

For counter-rotation model, newly designed stainless steel pro-
pellers are available as follows.

Suzuki highly recommend to use the genuine Suzuki counter-
rotation propeller for the counter rotation model.

In case of twin installation, always use on both engines, the
same size normal rotation and counter-rotation propellers.

Blade x Diam. (in.) x Pitch (in.)
3 X 14 X 18
3 x 14 X 20
3 x 14 X 22
3 X 14 X 24
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REMOVAL AND INSTALLATION

Refer to the procedures in DF90/115 service manual.

Always disconnect the battery cable, before removing
lower unit.

DISASSEMBLY

Place a drain pan under the oil drain plug.

Remove oil drain plug @ first then oil level plug @ and allow
gear oil to drain.

Inspect oil for water, contaminates or metal.

Remove cotter pin 3 from propeller nut and remove propeller

nut @.
Remove washer 5, spacer ®), propeller @ and stopper ® from
the propeller shaft.

To prevent injury from propeller blades, wear gloves
and place a block of wood between the anti-cavitation
plate and the propeller blade tips to lock the propeller
in place.

Loosen the four (4) bolts D, then remove the water pump case

@.
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Remove the impeller 3, impeller key ®, pump under plate @
and dowel pins ®.

Keep the impeller key ® for reuse and discard the plate gas-
ket.

Remove three (3) bolts 1 and shift rod guide housing assem-

bly 2.

Remove the two (2) bolts (D securing the propeller shaft bear-
ing housing to the gearcase.

Using special tools, draw out the propeller shaft bearing hous-

ing.
Remove the propeller shaft and bearing housing assembly.

09930-30104: ® Sliding hammer
09930-30161: Propeller shaft remover

Hold the pinion nut securely, then fit special tool to the driveshaft
and loosen the pinion nut.

09921-29410: Driveshaft holder

s
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Unscrew the four (4) bolts D securing driveshaft oil seal hous-
ing @, then remove oil seal housing and pinion shim 3.

Lift out driveshaft assembly @.
Remove the driveshaft collar &), washer ®, wave washer @),
washer (with tab) ® and washer @ from driveshaft.

Remove the pinion gear @.
Remove reverse gear 2 (with reverse gear retainer 3) and
thrust bearing @.

Remove the reverse gear 2 from reverse gear retainer (3.

Remove the bearing thrust washer B and back-up shim ®.
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Remove the reverse gear bearing housing @ and dowel pin ®.

Disassembly of propeller shaft components
Slide propeller shaft away from forward gear @ and bearing
housing assembly 2.

Remove the forward gear 3, forward gear thrust bearing @),
forward gear thrust washer ®), forward gear back-up shim ®.

Remove the propeller shaft thrust washer @), propeller shaft
thrust bearing ®, bearing washer @ and shim 40 from propel-
ler shaft bearing housing.

To disassemble propeller shaft components, refer to the follow-
ing:

(a) Remove horizontal slider 4D and spacer 1.

(b) Remove the spring @ from the clutch dog shifter.
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(c) Use special tool to push the dog pin 4 out of the clutch dog
shifter.

09922-89810: Shift pin remover

(d) Remove the clutch dog shifter @® and connector pin @® from
propeller shaft.

Disassembly of shift rod components
(a) Remove the circlip @ and washer .
(b) Slide the shift rod @ out of the shift rod guide housing.

(c) Remove the detent ball @ and spring ®.

(d) Remove the pin ® and shifter yoke @.




11-72 DF140 “K2” (°02) MODEL

INSPECTION

NOTE:
If any component is worn excessively, cracked, defective or
damaged in any way, it must be replaced.

NOTE:
Thoroughly wash all metal components with cleaning solvent
and dry with compressed air.

Wear safety grasses when using compressed air.

PROPELLER
* Inspect the propeller for bent, chipped or broken blades.
Replace or repair propeller if in damaged condition.

* Inspect propeller bush splines. Replace or repair propeller if
splines are worn or damaged.

* Inspect propeller bush for deterioration or slipping.
Replace if necessary.

GEARCASE

* Inspect the gearcase. Replace if cracked or damaged.

 Visually check the pinion bearing. Replace if pitted, noisy or
rough.

NOTE:
If removal and replacement are required, see the DF90/115
service manual/ “PINION BEARING” section on page 9-7.

REVERSE GEAR BEARING HOUSING / RETAINER

* Inspect the reverse gear retainer and reverse gear bearing
housing.
Replace if cracked or damaged.

* Visually check each bearings. Replace if pitted, noisy or rough.
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GEAR

¢ Inspect forward, reverse and pinion gear teeth and engaging
dogs.
Replace gears if damaged or worn.

¢ Inspect forward gear thrust bearing. Replace bearing if pit-
ted, noisy or rough.

S
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PROPELLER SHAFT COMPONENTS
¢ Inspect horizontal slider and connector pin.
Replace if wear, damage or other abnormal condition.
e Inspect clutch dog shifter. Replace if chipped, worn or dam-

aged.
¢ Inspect dog pin. Replace if bent or worn. O\ J
* Inspect propeller shaft/splines. Replace if worn, twisted or R =
damaged. g
e Inspect thrust bearing. Replace bearing if pitted, noisy or
rough.

PROPELLER SHAFT BEARING HOUSING

¢ Inspect housing. Replace if cracked or damaged.

¢ Inspect forward gear bearing. Replace bearing if pitted, noisy
or rough.

* Inspect bearing. Replace bearing if pitted, noisy or rough.

e Check condition of oil seal and O-ring.
Replace the seals if nicked, cut or worn.
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Replacing propeller shaft oil seal
1. Remove the retaining ring @ and washer .
2. Extract the seals @ with oil seal remover.

09913-50121: Oil seal remover

Do not reuse oil seal once removed.
Always use new oil seal.

3. Apply Water Resistant Grease to the inner circumference of

the housing.

4. Using an oil seal installer, drive the two oil seals (one at a
time) into the propeller shaft bearing housing.
The lipped portion of the seal must face towards the propel-
ler.
Apply Water Resistant Grease to the seal lips.

99000-25161: Water Resistant Grease

5. Install washer and retaining ring.

SHIFT ROD GUIDE HOUSING COMPONENTS

e Inspect shift rod guide housing. Replace if cracked or dam- (2
aged. ‘
* Inspect shifter yoke. Replace if wear, damage or other ab- i @ 1 @ i
normal condition. U
* Inspect O-ring. Replace if nicked, cut, torn or swollen. O
* Inspect oil seal. Replace if nicked cut or worn. -
* Inspect shift rod/splines. Replace if worn, twisted or dam-
aged.

* Inspect detent ball. Replace if wear, damage or other abnor-
mal condition.

WATER PUMP AND RELATED ITEMS

* Inspect impeller. Replace if vanes are cut, torn or worn.

* Inspect pump case. Replace if cracked, distorted or corroded.
* Inspect under panel. Replace if cracked, distorted or corroded.
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DRIVESHAFT OIL SEAL HOUSING

¢ Inspect housing. Replace if cracked or damaged.

e Check condition of oil seals. Replace if nicked, cut or worn.
* Inspect O-ring. Replace if worn, nicked or cut.

Replacing driveshaft oil seal
1. With the oil seal remover, draw the two oil seals out of the
driveshaft oil seal housing.

09913-50121: Oil seal remover

2. Apply Water Resistant Grease to the inner circumference
of the driveshaft oil seal housing.

99000-25161: Water Resistant Grease

3. Grease the inner lips of the seal.
With the lips facing away from driveshaft bearing, place
seal in position and drive it into the oil seal housing.

DRIVESHAFT
Inspect driveshaft/splines. Replace if worn, twisted or damaged.
Inspect driveshaft bearing, replace if pitted, noisy or rough.

Direction of
water pump case

t
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ASSEMBLY

Assembly is reverse of disassembly with special attention to following steps.

@ Oil seal

® Bolt
@ Ball
® Spring

@ O-ring

Washer

® Circlip

@ Seal cover

@ Shift rod

®@ Yoke, shifter

® Pin

@ Horizontal slider
® Magneto

® Grommet

@ Water pump case
@ Pin

@® Bolt

@ Key

@ Water pump impeller
@ Pump case under panel
@ Gasket

@ Exhaust seal

@ Exhaust seal plate
@® Union

@ Hose

@ Nipple

@ Gear case

@ Bolt

@ Bolt

@ Pin

@ Anode

@& Washer

® Bolt

@ Trim tab

@ Bolt

@ Screw

@ Water filter PORT
@ Water filter STBD

@ Shift rod guide housing

g e [Cl)

/

54 N'm
(5.5 kg-m, 39.8 Ib-ft) /

&\

T
=
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[®)13 N-m (1.3 kg-m, 9.5 Ib-ft)

Driveshaft

Oil seal

Bolt

Oil seal housing
O-ring

Shim

Bearing
Washer

Washer

Wave washer
Washer
Driveshaft collar
Plug

Gasket

Bearing

Dowel pin

BB 8660668

e 002800820@6889

R\
N i

R-gear bearing housing

Bearing

Back-up shim
Thrust washer
Thrust bearing
R-gear retainer
Bearing

Reverse gear
Pinion gear
Pinion nut
Spacer
Connector pin
Dog pin

Clutch dog shifter
Dog spring
Propeller shaft
Forward gear
F-gear thrust bearing

(12.0 kg-m,
dJzid (66 87.0 lo-ft)

8RRS8R0 968

[®]20 N-m
(2.0 kg-m, 14.5 Ib-ft)

Thrust washer
Back-up shim
Thrust washer
Bearing
Washer

Shim

O-ring
Bearing
Propeller shaft bearing housing
Bolt

Bearing

Oil seal
Washer
Retaining ring
Stopper
Propeller
Propeller bush
Spacer
Washer

Nut

Pin

11-77
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¢ Make sure that all parts used in assembly are clean
and lubricated.

o After assembly, check parts for tightness and
smoothness of operation.

* Before final assembly, be absolutely certain that all
gear contact, shim adjustments and tolerances are
correct.

Failure to correctly adjust these areas will result in
lower unit damage.

(See the “GEARS SHIMMING AND ADJUSTMENT”
section on page 11-86.)

REVERSE GEAR BEARING HOUSING
* Install dowel pin 1 and R-gear bearing housing @ in posi-
tion.

REVERSE GEAR
* Place R-gear back-up shim D and bearing thrust washer 2
in position.

» Assemble the R-gear thrust bearing (3, reverse gear retainer
@ and reverse gear B, then install reverse gear/retainer as-
sembly.

99000-22540: Suzuki Outboard Motor Gear Oil

PINION GEAR
Place pinion gear in gearcase.
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DRIVESHAFT

» Assemble the washer D, washer (with the tab) @, wave
washer @, washer @ and driveshaft collar ® to the driveshatft.

* After installing driveshaft collar, fit the convex part of the col-
lar in the concave part of the driveshaft by turning collar.

* Lower the driveshaft assembly ® down into the gearcase
until the bottom of shaft protrudes through center of pinion.

NOTE:
The washer tab must be located into groove on the gearcase.

* Install bearing outer race @ and pinion shim ® to driveshaft.

DRIVESHAFT OIL SEAL HOUSING
Apply Water Resistant Grease to the driveshaft oil seal.

99000-25161: Water Resistant Grease

Apply Water Resistant Grease to O-ring, then install the O-ring
into the groove on the driveshaft oil seal housing.

Install driveshaft oil seal housing on gearcase, then tighten four
(4) bolts securely.
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PINION NUT

Apply Thread Lock 1342 to the threads of the pinion nut before
threading it onto the driveshaft.

Tighten nut to the specified torque.

[®] Pinion nut: 120 N-m (12.0 kg-m, 87.0 Ib-ft)
99000-32050: Thread Lock 1342
09921-29410: Driveshaft holder

CHECKING DRIVESHAFT THRUST PLAY

Before installing forward gear, driveshaft thrust play should
checked.

(See the “GEARS-SHIMMING AND ADJUSTMENT/CHECK-
ING DRIVESHAFT THRUST PLAY” section on page 11-88.)

Driveshaft thrust play:
Approx. 0.6 — 0.8 mm (0.024 — 0.031 in.)

09951-09511: Gear adjusting gauge

PROPELLER SHAFT
Slide the clutch dog shifter (2 onto the propeller shaft (.

NOTE:

e For correct installation the side of the clutch dog shifter which
must face towards reverse gear is marked with the letter
“R_ E_ VJI.

Insert the connector pin 3 into propeller shaft.

Align the holes in the shifter dog and connector pin and then
slide the dog pin @ through both dog and connector pin.
Install the dog pin retaining spring &, ensuring that it fits snugly
into the groove on the dog shifter.

Install the spacer ® to propeller shaft.
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FORWARD GEAR/PROPELLER SHAFT / BEARING
HOUSING
¢ Assemble the propeller shaft in the following sequence:

99000-25161 : Water Resistant Grease
99000-22540 : Suzuki Outboard Motor Gear Oil

(@) Apply Water Resistant Grease to O-ring @, then install the
O-ring into the groove on the propeller shaft bearing hous-

ing.

(b) Install shim @), bearing washer @), propeller shaft thrust
bearing @, propeller shaft thrust washer ® into propeller
shaft bearing housing ®.

(c) Install F-gear back-up shim @, F-gear thrust washer ®),
F-gear thrust bearing @ and forward gear @0 to propeller
shaft bearing housing.

(d) Slide propeller shaft @ into forward gear and propeller shaft
bearing housing.
(e) Assemble horizontal slider @ to connector pin.

To hold the correct bearing position, pull propeller shaft back-
ward and then install propeller shaft and housing assembly in
the gearcase.

NOTE:
To make the bearing housing fully seated in the gearcase, tap
the housing gently with plastic mallet.
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When the housing is fully seated, tighten both retaining bolts
to the specified torque.

[!] Bearing housing bolt: 20 N-m (2.0 kg-m, 14.5 Ib-ft)

RECHECKING DRIVESHAFT THRUST PLAY
Recheck the driveshaft thrust play.

Driveshaft thrust play:
Approx. 0.3 — 0.5 mm (0.012 — 0.020 in.)

09951-09530: Gear adjusting gauge

CHECKING PROPELLER SHAFT THRUST PLAY

See the “GEARS - SHIMMING AND ADJUSTMENT/CHECK-
ING PROPELLER SHAFT THRUST PLAY” section on page
91.

SHIFT ROD GUIDE HOUSING

e Install the spring @ and detent ball @ into shift rod guide
housing.

e Apply Water Resistant Grease to the shift rod oil seal.

o Install shift rod @ and washer @ into the shift rod guide
housing ®), then secure it with the snap ring ®.
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NOTE:
Before install the shift unit (Shift rod guide housing assembly),
be sure to put the horizontal slider in the neutral position.

1. Horizontal slider

2. R-Gear bearing
housing

3. Shift rod center

e Apply Water Resistant Grease to the shift rod guide housing Y
O-ring.
NOTE: c{:z /nt_
Before install the shift unit (Shift rod guide housing assembly), F:o'm AL
bring shifter yoke to the neutral position by turning shift rod direction
right or left.
Shifter yoke

* Install the shift rod guide housing assembly @) by aligning
the shifter yoke with the groove in the horizontal slider, then
tighten three (3) housing bolts securely.

e Shift the shift rod from Neutral through Forward and Reverse to
check proper gear engagement.

;\Shiﬂer yoke

\

\— Horizontal slider

e Apply enough Water Resistant Grease on oil seal before put-
ting seal cover (® so that there is no space between them.
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LEAKAGE CHECK
Check for leakage of oil seal and O-ring when applying speci-
fied pressure inside of the gearcase.

09950-69511 : Oil leakage tester
09952-99310 : Air pump

Procedure

1. Install the test tool into the oil level hole.

2. Connect the air pump to the tester.

3. Rotate driveshaft and propeller shaft clockwise several times
and then apply specified pressure for the test.

NOTE:
Apply low initial pressure of 20— 40 kpa, (0.2 - 0.4 kg/cm?, 2.8
— 5.7 psi) first, then apply specified pressure.

Leakage test pressure: 100 kPa (1.0 kg/cm?, 14.2 psi)

Do not exceed pressure of 110 kPa (1.1kg/cm?, 15.6 psi)
or damage to oil seals will result.

4. Once stabilized, pressure should remain steady for at least
5 min.
If pressure does not fall, sealing performance is correct.

WATER PUMP (Impeller & Case)

Place the dowel pins @, under panel gasket 2) and under panel
@) into position.

Insert the key @ in the driveshaft and slide the impeller & onto
driveshaft, ensuring that key and keyway are aligned.

Install the pump case ® while rotating driveshaft clockwise to
flex the impeller vanes in the correct direction.

Securely tighten the four (4) pump case bolts to the specified
torque.

[!] Pump case bolt: 20 N-m (2.0 kg-m, 14.5 Ib-ft)
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PROPELLER INSTALLATION

Install propeller stopper @ onto propeller shaft, then slide on
the propeller .

Fit spacer 3, washer @ and nut ®), then tighten nut to speci-
fied torque.

Push cotter pin ® through nut and shaft, then bend to secure.

99000-25161: Water Resistant Grease
[®] Propeller nut: 55 N-m (5.5 kg-m, 40.0 Ib-ft)

GEAR OIL

Fill the gearcase with specified gear oil for initial testing and
recheck the level after 10 minutes.

Top up if necessary.

99000-22540: Suzuki Outboard Motor Gear Oil

®
J @‘@
ol
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LOWER UNIT GEARS-SHIMMING AND ADJUSTMENT (Counter rotation model)

If lower unit has been rebuilt or has had components replaced, shimming for correct gear contact and
backlash will have to be adjusted to ensure smooth, reliable operation of gears.

Shim/Washer & Mounting position

. Available Design
Numerical thickness specification
index/item Thickness
(mm)
(mm)
Pinion gear 0.60, 0.65, 0.70, 0.75, 0.80,
QO back up shim | 2:85 0-90, 0.95, 1.00, 1.05, 1.0
P 1.10,1.15
® Forward gear | 0.60, 0.65, 0.70, 0.75, 0.80, 08
back up shim | 0.85, 0.90, 0.95, 1.00 :
® Propeller shaft | 0.60, 0.70, 0.80, 0.90, 0.95, 10
thrust shim 1.00, 1.05, 1.10, 1.15 '
@| Reversedear 1,509 1.0,1.1,12,13 14 1.0
back up shim

Rl N O i 1

[
55

I
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PINION GEAR BACK-UP SHIM ADJUSTMENT
(1) Position the shimming gauge ® horizontally in a vise and
tighten vise securely.

09951-09010: Shimming gauge

(2) Assemble the bearing outer race @, back-up shim 2 and
driveshaft oil seal housing 3 to the driveshaft.

NOTE:
Use a thinner pinion back-up shim 2 than the standard shim
so that a clearance ® exists.

(3) Insert the driveshaft through the shimming gauge ® open-
ing and then install pinion gear @ and nut ® to the
driveshaft, tighten pinion nut.

[!] Pinion nut: 120 N-m (12.0 kg-m, 87.0 Ib-ft)

(4) Install oil seal housing to shimming gauge with bolts ®.

(5) Depress and hold driveshaft so that driveshaft bearing is
firmly seated in bearing outer race.

(6) Hold driveshaft against oil seal housing @ while measur-
ing clearance between gauge and flat edge of pinion
gear @ with thickness gauge, measured clearance plus shim
@ is the total shim thickness to be used in gear housing
reassembly for correct pinion gear position.
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REVERSE GEAR BACK-UP SHIM ADJUSTMENT

1.

2.

Correctly assemble reverse gear bearing housing, reverse
gear thrust bearing, reverse gear retainer, reverse geatr, re-
verse gear spacer, pinion gear, driveshaft assembly/oil seal
housing and related components.

Tighten pinion nut to specified torque.

[!] Pinion nut: 120 N-m (12.0 kg-m, 87.0 Ib-ft)

Install propeller shaft assembly and bearing housing as-
sembly without the forward gear, then tighten bearing hous-
ing retaining bolts to the specified torque.

Install the special tool to the bearing housing and then at-
tach it to the propeller shaft as shown.

09951-98721: Gear holder

NOTE:
* Before installing special tool, loosen the jam nuts securing

the long bolts and then remove the plate from long bolts.

e Screw long bolts into the 10 mm thread on propeller shaft

5.

6.

bearing housing.

Turn the bolt @ clockwise, and tighten until the propeller
shaft can rotate smoothly without play. Do not over tighten.
Affix gear adjusting gauge to driveshaft.

09951-09530: gear adjusting gauge

7.

To check the driveshaft thrust play, slowly push driveshaft
downward, then read the maximum play.

Driveshaft thrust play:
Approx. 0.6 — 0.8 mm (0.024 — 0.031 in.)

If thrust play is larger than the specified , thickness of re-
verse gear back-up shim must be increased.

If thrust play is smaller, reverse gear back-up shim thick-
ness must be decreased.

1. Jam nuts
2. Plate
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FORWARD GEAR BACK-UP SHIM ADJUSTMENT
Follow the procedure below to adjust forward gear.

Step to prior to adjustment

1. Correctly assemble reverse gear, driveshaft oil seal hous-
ing, driveshaft, pinion gear and related components. (See
page 11-78 — 11-80)

2. Tighten pinion nut to specified torque.

m Pinion nut: 120 N-m (12.0 kg-m, 87.0 Ib-ft)

3. Correctly assemble forward gear, forward gear bearing, pro-
peller shaft, propeller shaft thrust bearing and propeller shaft
bearing housing and related components, then install for-
ward gear/propeller shaft/bearing housing assembly into
gearcase.

4. Tighten both bearing housing retaining bolts to the speci-
fied torque.

NOTE:

e Before installing special tool, loosen the jam nuts securing
the long bolts and then remove the plate from long bolts.

e Screw long bolts info the 10 mm thread on propeller shaft
bearing housing.

5. Install the special toll to gearcase and then attach it to the
propeller shaft as shown in the illustration.

09951-98721: Gear holder

6. Turn the bolt M counterclockwise and tighten until the pro-
peller shaft can rotate smoothly without play.
Do not over tighten.

Checking driveshaft thrust play
(a) Affix gear adjusting gauge to driveshaft.

09951-09530: Gear adjusting gauge

(b) To check the driveshaft thrust play, slowly push driveshaft
downward, then read the maximum play

Driveshaft thrust play:
Approx. 0.3 — 0.5 mm (0.012 — 0.020 in.)

o |f thrust play is larger than the specified, thickness of forward
gear back-up shim must be increased.

e [f thrust play is smaller, forward gear back-up shim thickness
must be decreased.

1. Jam nuts
2. Plate 1
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Checking and adjusting tooth contact pattern
(Pinion and Forward gear)
Check tooth contact pattern by using the following procedure:

(A) To assess tooth contact, apply a light coat of Prussian Blue
on the convex surface of forward gear.

(B) In accordance with step 1 — 6, assemble the lower unit,
then install the special tool.
Turn the bolt M counterclockwise and tighten until the pro-
peller shaft can rotate smoothly without play.
Do not over tighten.

NOTE:

While assessing tooth contact, place the clutch dog shifter to
Neutral position.

09951-98721: Gear holder
(C) Using driveshaft holder tool, rotate the driveshaft 5 — 6 times.

09921-29410: Driveshaft holder

(D) Carefully pull out propeller shaft and housing to check tooth
contact pattern.

Optimum tooth contact

The optimum tooth contact is shown at right.

A shim adjustment may be necessary to obtain this contact
pattern.

The driveshaft thrust play should be checked when in-
creasing or decreasing the thickness of the shim to
adjust tooth contact.

Example (1)

Incorrect topside toe contact:

Correction measures:

* Decrease thickness of forward gear shim.

(° Slightly increase pinion gear shim thickness.)

Do not set tooth contact in this position (top side toe
contact). Damage and chipping of forward and pinion
gear may result.

Concave side

Convex side

Tooth top CONTACT

Tooth bottom PATTERN

Optimum tooth contact
approx. 1/3 of

tooth width approx.
1 mm
HEEL
g;d~ — TOE
Convex side

EXAMPLE OF INCORRECT
Top side toe contact
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Example (2)

Incorrect bottom side toe contact:

Correction measures:

¢ Increase thickness of forward gear shim.

(° Slightly decrease pinion gear shim thickness.)

Do not set tooth contact in this position (bottom side
toe contact). Chipping of pinion gear may result.

CHECKING PROPELLER SHAFT THRUST PLAY

After adjusting all gear positions, measure the propeller shaft
thrust play. If not within the following specification, a shim ad-
justment is required.

Propeller shaft thrust play: 0.2 — 0.4 mm
(0.008 — 0.016 in.)

Measurement step:
1. Assemble gear adjusting gauge to the propeller shaft.

09951-09530: Gear adjusting gauge

2. Push propeller shaft inward.
3. Hold shaft in and set dial gauge pointer to zero.
4. Slowly pull shaft outward and read the maximum thrust play
on the dial.
e |If measurement is more than specification, increase
propeller shaft thrust shim thickness.
e |If measurement is less than specification, reduce pro-
peller shaft thrust shim thickness.

EXAMPLE OF INCORRECT
Bottom side toe contact
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HOSE ROUTING

Fuel hose/protector (3 way joint to H-Fuel filter)

High pressure fuel filter

3 way joint
Clamp

Fuel hose/protector @
(3 way joint to fuel delivery pipe)

Evaporation hose ]
(Vapor separator to A
cylinder head cover) S

/ $ T ][ - p — g Ll et} \AA
Fuel delivery pipe : - i

Water hose
(Fuel return pipe to
3 way joint)

Fuel return pipe

Water hose = /
(3 way joint to water QO a7
. & ol
return pipe) <.
7 e " Bmo
{ T L
L
—
‘/“ L\’
® ©
®
® 0)

: Water hose (Oil cooler to 3 way joint)

: Water hose (3 way joint to fuel return pipe)

: Water hose (Crankcase upper to 3 way joint)
: Water hose (IN. mani. cover to 3 way joint)

: Water hose (3 way joint to IN. mani. cover)
(
(
(

Water hose joint
Engine holder

: Water hose (3 way joint to pilot water tube)
: Water hose (3 way joint to crankcase lower)
: Water hose (3 way joint to oil cooler)

COOMOO®®
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*SPECIFICATIONS * These specifications are subject to change without notice.
It Unlt Data
em ni
DF90T | DF115T
PRE-FIX 09001F | 11501F

DIMENSIONS & WEIGHT

Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall height L mm (in) 1556 (61.3)
UL mm (in) 1683 (66.3)
Weight L kg (Ibs) 189.0 (416)
(without engine oil) UL kg (Ibs) 194.0 (427)
Transom height L mm (inch type) 539 (20)
UL mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 66.2 (90) 84.6 (115)
Recommended operating range r/min 4500 - 5500 5000 — 6000
Idle speed r/min 625 + 25 (in-gear : approx. 625)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 84.0 (3.31)
Stroke mm (in) 88.0 (3.46)
Total displacement cm?3 (cu in) 1950 (119.0)
Compression ratio 1 9.8
Spark plug NGK BKR6E
Ignition system Full-transistorized ignition
Fuel supply system Multi-point sequential electronic fuel injection
Exhaust system Through prop exhaust
Cooling system Water cooled
Lubrication system Wet sump by trochoid pump
Starting system Electric
Throttle control Remote control
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12-3

Item Unit

Data

DF90T |

DF115T

FUEL & OIL

Suzuki highly recommends that you use alcohol-free unleaded gasoline

Fuel
with a minimum pump octane rating of 87 ( 2% method) or 91
(Research method). However, blends of unleaded gasoline and alcohol with
equivalent octane content may be used.

Engine oil API classification  SE, SF, SG, SH, SJ

Viscosity rating 10W-40

Engine oil amounts
L (US/Imp. qt)

5.5 (5.8/4.8) : Oil change only
5.7 (6.0/5.0) : Qil filter change

Gear oil

SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)

ml (US/Imp. 0z)

Gearcase oil capacity

1050 (35.5/ 37.0)

BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear

Transmission

Forward-Neutral-Reverse

Reduction system

Bevel gear

Gear ratio

12: 25 (2.08)

Drive line impact protection

Spline drive rubber hub

(Lower unit gear)

Propeller Blade x Diam. (in) x Pitch (in)
3 x 14 x 17
3 x 14 x 19
3 x 14 x 21
3 x 14 x 23
REDUCTION SYSTEM
1st reduction gear ratio
) ) 29:36 (1.24)
(Crankshaft drive gear: Driven gear)
2nd reduction gear ratio
12:25 (2.08)

Total reduction gear ratio

2.59 (g—g x %)
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*SERVICE DATA

* These service data are subject to change without notice.

. Data
Item Unit
DF90T DF115T
POWERHEAD
Recommended operating range r/min 4500 — 5500 5000 - 6000
Idle speed r/min 625 + 25 (in-gear : approx. 625)

**Cylinder compression

kPa (kg/cm2, psi)

1300 — 1700 (13 — 17, 185 — 242)

**Cylinder compression max.
difference between any other
cylinders

kPa (kg/cm?, psi)

100 (1.0, 14)

**Engine oil pressure

kPa (kg/cm2, psi)

550 — 600 (5.5 — 6.0, 78 — 85) at 3000 r/min.
(at normal operating temp.)

Engine oil

SE, SF, SG, SH, SJ
SAE 10W-40

API classification
Viscosity rating

Engine oil amounts

L (US/Imp. qt)

5.5 (5.8 /4.8) : Oil change only
5.7 (6.0 /5.0) : Qil filter change

Thermostat operating
temperature

°C (F)

58 — 62 (136 — 144)

** Figures shown are guidelines only, not absolute service limits.
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. Data
Iltem Unit
DF90T | DF115T
CYLINDER HEAD/CAMSHAFT ** New “K2” service data
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces Limit mm (in) 0.10 (0.004)
distortion
Cam height N STD mm (in) **36.920 — 37.080 (1.4535 — 1.4598) | **38.820 — 38.980 (1.583 — 1.5346)
Limit mm (in) **36.820 (1.4496) **38.720 (1.5244)
Ex STD mm (in) **36.630 — 36.790 (1.4421 — 1.4484) | **38.640 — 38.800 (1.5213 — 1.5276)
Limit mm (in) **36.530 (1.4382) **38.540 (1.5173)
Camshaft journal | Top, .
oil clearance o STD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
3rd,
Limit mm (in) 0.120 (0.0047)
4th
STD mm (in) 0.045 — 0.087 (0.0018 — 0.0034)
5th
Limit mm (in) 0.120 (0.0047)
Camshaft Top, .
journal STD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
. 2nd,
(housing)
inside diameter 3rd,
Limit mm (in) 23.171 (0.9122)
4th
STD mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5th
Limit mm (in) 26.171 (1.0304)
Camshaft Top, )
journal outside ond STD mm (in) 22.959 — 22.980 (0.9039 — 0.9047)
diameter ’
3rd, o ]
Limit mm (in) 22.869 (0.9004)
4th
STD mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5th
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit mm (in) 0.150 (0.0059)
g‘f"ppet outer STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
iameter
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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. Data
Item Unit
DF90T DF115T
VALVE/VALVE GUIDE
Valve diameter IN mm (in) 33(1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN | STD mm (in) 0.23 — 0.27 (0.009 — 0.011)
(Cold engine -
condition) EX | STD mm (in) 0.23 — 0.27 (0.009 — 0.011)
Valve seat angle IN E— 15°, 45°, 60°
EX E— 15°, 45°
Valve guide to STD mm (in) 0.020 — 0.047 (0.0008 — 0.0019)
valve stem IN -
clearance Limit mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 — 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide
inside diameter IN.EX| STD mm (in) 6.000 — 6.012 (0.2362 — 0.2367)
Valve guide )
protrusion IN.EX| STD mm (in) 13.5 (0.53)
Valve stem IN | STD mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter -
EX | STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit mm (in) 0.14 (0.006)
deflection -
EX | Limit mm (in) 0.18 (0.007)
Valve stem runout  |IN,EX| Limit mm (in) 0.05 (0.002)
Valve head
radial runout IN,EX| Limit mm (in) 0.08 (0.003)
Valve head STD mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX :
Limit mm (in) 0.7 (0.03)
Valve seat IN | STD mm (in) 1.1 - 1.3 (0.04 - 0.05)
tact width .
contact wi EX | STD mm (in) 1.1 -1.3 (0.04 — 0.05)
Valve spring free STD mm (in) 42.7 (1.68)
length . .
Limit mm (in) 41.0 (1.61)
Valve spring tension STD N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in)
Limit N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in)
Valve spring
squareness Limit mm (in) 2.0 (0.08)
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. Data
ltem Unit
DF90T | DF115T
CYLINDER/PISTON/PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)
Piston to cylinder STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.100 (0.0039)
Cylinder bore STD mm (in) 84.000 — 84.020 (3.3071 — 3.3079)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in) 83.970 — 83.990 (3.3059 — 3.3067)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end.
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring 1t STD mm (in) 0.20 - 0.35 (0.008 — 0.014)
end gap Limit mm (in) 0.70 (0.028)
ond STD mm (in) 0.35—0.50 (0.014 — 0.020)
n
Limit mm (in) 1.00 (0.039)
Piston ring 1st STD mm (|n) ApprOX. 11.3 (044)
free end gap Limit mm (in) 9.0 (0.354)
STD mm (in) Approx. 11.0 (0.43)
2nd
Limit mm (in) 8.8 (0.347)
Piston ring to st STD mm (in) 0.030 — 0.070 (0.0012 — 0.0028)
groove Limit mm (in) 0.120 (0.0047)
clearance -
o STD mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
n
Limit mm (in) 0.100 (0.0039)
Piston ring 1st | STD mm (in) 1.22 — 1.24 (0.048 — 0.049)
groove width 2nd| STD mm (in) 1.51 — 1.53 (0.059 — 0.060)
Oil | sTD mm (in) 2.51 — 2.53 (0.099 — 0.100)
Piston ring st | STD mm (in) 1.17 - 1.19 (0.046 — 0.047)
thickness 2nd | STD mm (in) 1.47 — 1.49 (0.058 — 0.059)
Pin clearance in STD mm (in) 0.006 — 0.017 (0.0002 — 0.0007)
piston pin hole Limit mm (in) 0.040 (0.0016)
Piston pin outside STD mm (in) 20.997 - 21.000 (0.8267 — 0.8268)
diameter Limit mm (in) 20.980 (0.8260)
Piston pin hole STD mm (in) 21.006 — 21.014 (0.8270 — 0.8273)
diameter Limit mm (in) 21.040 (0.8283)
Pin clearance in STD mm (in) 0.003 — 0.014 (0.0001 — 0.0006)
f,’;’[;md small end STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
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. Data
Item Unit
DF90T DF115T
CRANKSHAFT / CONROD
Conrod small end inside .
diameter STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end inside .
diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
diameter
Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing .
thickness STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
Conrod big end side STD mm (in) 0.100 - 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center - .
journal runout Limit mm (in) 0.04 (0.002)
Crankshaft journal oil STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
holder inside diameter
Crankshaft journal STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
outside diameter
Crankshaft journal
outside diameter - .
difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Crankshaft bearing .
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (|n) 0.11 - 0.31 (0004 - 0012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust
i 2.425 —2.475 (0.0955 — 0.0974

bearing thickness STD mm (in) ( )
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. Data
ltem Unit
DF90T | DF115T
ELECTRICAL ** New “K2” service data
Ignition timing Degrees BTDC 1° - BTDC 44° | BTDC 3° —BTDC 44°
Over revolution limiter r/min **6200
CKP sensor resistance Q at 20°C 168 — 252
CMP sensor resistance Q at 20°C —
Primary Q at 20°C 1.9-25
Ignition coil resistance Socondary| KO at 20°C No.2-No.3 : 18-34 (?nclud?ng H.T.cord and spark plug cap)
No.1-No.4 : 19-36 (including H.T.cord and spark plug cap)
High tension cord resistance kQ/m at 20°C Approx.16
Battery charge coil resistance Q at 20°C 0.16 - 0.24
Battery charge coil output (12V) Watt 480
Type NGK BKR6E
Standard spark plug -
Gap mm (in) 0.7 — 0.8 (0.028 — 0.031)
) Main fuse : 60
Fuse amp. rating A
Sub fuse : 30

Recommended battery
capacity (12V) Ah (kC) 100 (360) or larger
Fuel injector resistance Q at 20°C 11.0-16.5
IAC valve resistance Q at 20°C 8-12

IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at 25°C 1.8-23
(Thermistor characteristic)

ECM main relay resistance Q at 20°C 80 - 120
Starter relay coil resistance Q at 20°C 80 -120
PTT motor relay coil resistance Q at 20°C 3.0-45

STARTER MOTOR

Max. continuous time of use Sec 30
Motor output kW 1.4
Brush length STD mm (fn) 16.0 (0.63)

Limit mm (in) 12.0 (0.47)
Commutator STD mm (in) 0.5-0.8 (0.02 - 0.03)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (in) 29.0 (1.14)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (in) 0.40 (0.016)
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PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.5 (0.22)
Commutator outside STD mm (in) 22.0 (0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the
monitor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

FAIL-SAFE SYSTEM
ACTIVATING

1 MAP sensor 1 3-4 Z; UL T YES
on

2 CKP sensor 4-2 off | | '| | | | | YES

3 IAC valve / By-pass air 3_1 |°" |'| |'| |'| |'| NO
screw adjustment off
on

4 CMP sensor 2-4 off ||| |||||| | YES
. on

5 CTP switch 2-2 ||| |||| NO
off
. on

6 Cylinder temp. sensor 1-4 off | | | | | | | | | YES
on

7 IAT sensor 2-3 || |||||| YES
off
MAP sensor 2 on

8 (Pressure detect passage) 8-2 off —H—|_|—|_|—|_|—|_|— NO

Rectifier & regulator on |—| |—|

9 (Over-charging) =1 off NO

10 Exhaust manifold temp. 1_5 on _|_|_|_|_|_|_|_|_|_|_|_|_ YES
sensor off

11 Fuel injector 4-3 | " | | | | | | | | | NO
off

PRIORITY FAILED ITEM CODE | LAMP FLASHING PATTERN

* If more than two items fail at once, the self-diagnostic indication appears according to priority order.
The indication repeats three times.
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TlGHTENlNG TO RQU E * Tightening torques have been changed
Tightening Torque — Important Fasteners from the middle of 2002 year model.
ITEM THREAD TIGHTENING TORQUE
DIAMETER N-m kg-m Ib.-ft
Cylinder head cover bolt 6 mm 11 1.1 8.0
Cylinder head bolt 8 mm 23 2.3 16.5
10 mm 70 7.0 50.5
8 mm 25 2.5 18.0
Crankcase bolt
10 mm 56 5.6 40.5
Conrod cap nut DF90 8 mm % 35 255
DF115 *40 *4.0 *29.0
Camshaft housing bolt 6 mm 11 1.1 8.0
Camshaft timing sprocket bolt 10 mm 78 7.8 56.5
Timing chain guide bolt 6 mm 10 1.0 7.0
Intake manifold bolt / nut 8 mm 23 2.3 16.5
Oil pressure switch —_— 13 1.3 9.5
Fuel delivery pipe bolt 8 mm 23 2.3 16.5
Fuel delivery pipe plug / union bolt 12 mm 35 3.5 25.5
Fuel return pipe bolt 8 mm 23 2.3 16.5
Low pressure fuel pump bolt 6 mm 10 1.0 7.0
Thermostat cover bolt 6 mm 10 1.0 7.0
Flywheel bolt 16 mm 245 24.5 177.0
) 8 mm 23 2.3 16.5
Starter motor mounting bolt
10 mm 50 5.0 36.0
Engine oil filter _— 14 1.4 10.0
Engine oil drain plug 12 mm 13 1.3 9.5
Engine holder bolt 8 mm *25 *2.5 *18.0
Power unit mounting bolt 8 mm 23 2.3 16.5
10 mm 50 5.0 36.0
Driveshaft housing bolt 10 mm 50 5.0 36.0
Upper mount nut Front 12 mm 85 8.5 61.5
Rear 12 mm 80 8.0 58.0
Upper mount cover bolt 10 mm 50 5.0 36.0
Lower mount bolt / nut 12 mm 60 6.0 43.0
Clamp bracket shaft nut 22 mm 43 4.3 31.0
Water pump case bolt 8 mm 20 2.0 14.5
Gearcase bolt 10 mm 55 5.5 40.0
Propeller shaft bearing housing bolt 8 mm 20 2.0 14.5
Pinion nut 14 mm 100 10.0 72.5
Propeller nut 18 mm 55 5.5 40.0
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MATERIALS REQUIRED

SUZUKI OUTBOARD
MOTOR GEAR OIL

99000-22540
(400 ml x 24 pcs.)

SUZUKI SUPER
GREASE “A”

Nk o

*99000-25030
99000-25011
(500 g)

WATER RESISTANT
GREASE

99000-25161
(250 g)

SUZUKI SILICONE

99000-31120
(50 9)

SUZUKI BOND “1207B”

*99104-33140
99000-31140
(100 g)

THREAD LOCK “1342”

99000-32050
(50 9)

THREAD LOCK
SUPER “1333B”

99000-32020
(50 9)

4-Stroke Motor Qil

*SUZUKI MOLY PASTE

*THREAD LOCK
SUPER “1303B”

API : SE, SF, SG, SH, SJ 99000-25140 99000-32030
SAE : 10W-40 (50 g) (50 g)
NOTE:

* Marked part No. is in U.S. market only.
** Marked materials have been added from 2002 year model.
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FUEL / WATER HOSE ROUTING

¢ Do not over-bend (kink) or twist hoses when installing.

e When installing hose clips, position tabs to avoid contact with other parts.

e Check that hoses do not contact rods and levers during either engine operation or standstill.
¢ Extreme care should be taken not to cut, abrade or cause any other damage on hoses.

e Care should be taken not to cause hoses to be compressed excessively by any clamp when fitted.

Fuel and water hose routing have been changed
from the middle of 2002 year model.

Evaporation hose (Fuel vapor separator to Cylinder head cover)

Clamp
}*&’-.5;‘3:\2\’3\;{‘ Clamp : | Fix fuel house and water hose. |
Fuel hose / Protector ‘(’; \m‘.”“"vi High pressure fuel filter
(8-way joint to Fuel delivery pipe) fi’ .q, .
Fuel hose O

(Low pressure fuel pump
to Fuel vapor separator)

Fuel return pipe—]

Water hose G 2

to Water return pipe

Water hose

from Fuel return pipe /

High pressure-fuel filter

Water hose
from Crankcase upper—»

v

Fuel vapor separator

<«— from 3-way joint D

© -Q
u_ll - S 2
P =250
\\j 5 (o C O \ from Low pressure fuel pump
D | I Q o 3-way joint @
==
Water hose \ O . [ —
(Intake manifold 5 = T
to 3-way joint® A
Y j ) = go
O SR
o [ "
o ® Fuel vapor separator
b, ©
Water hose Water hose
- joint Fuel i
to Pilot water tube (3-way joint @ to Fuel return pipe)
Water hose : Y Fuel hose / Protector
(3-way joint @ to Intake monifold) e 3 (Fuel return pipe to Fuel vapor separator)
to Crankcase lower Pl 3-way joint @

from Engine holder

3-way joint @
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OVER-REVOLUTION CAUTION SYSTEM

The over revolution limiter have been changed.
Over revolution limiter
6500 r/min — 6200 r/min
NOTE:
Although a function of the over revolution limiter is controlled by ECM, the part number of ECM has not been

changed. If you install a 2002 year model ECM to the 2001 engine, the over revolution limiter will activate at
about 6200 r/min.

CRANK PIN AND CONROD BEARING

Before installing conrod cap, apply Suzuki Moly Paste and
engine oil to crank pin and connecting rod bearing.

AWM 99000-25140: Suzuki Moly Paste

CONROD ASSY AND BEARING

The conrod assy and bearing have been changed from the middle of 2002 year model DF90/115.
In addition, the tightening torque of conrod nuts also have been changed.

[®] 35N'm (3.5 kg-m, 25.5 Ib-ft)
l Conrod set

40N'm (4.0 kg-m, 29.0 Ib-ft)

7.5 mm — 9.5 mm

g
-

46 mm — 48 mm
|-1 -—l

iﬂ‘ — Bearing
NOTE:

The bearing has been changed from plane type to micro-groove type.
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CRANKSHAFT AND FLYWHEEL

The shape of crankshaft has changed from the middle of 2002 year model DF90/115.
As the result of this change, flywheel, flywheel bolt and washer also have been changed.

30 mm — 42 mm
-

! ‘ 45 mm — 50mm¢

Flywheel

Bolt

48.5 mm — 60 mm

- | 5=

Washer

Early Late
Crankshaft

CAMSHAFT AND TAPPET SHIM

The shape of base circle (opposite side of cam face) of camshafts have been changed from 2002 year model
DF90 and from the middle of 2001 year model DF115. As the result of this change, cam height has been
changed.

And each camshaft has own identification mark.

Cam height
DF90 DF115
Standard IN 36.920 — 37.080 mm (1.4535 — 1.4598 in) 38.820 — 38.980 mm (1.5283 — 1.5346 in)
EX | 36.630—36.790 mm (1.4421 — 1.4484 in) 38.640 — 38.800 mm (1.5213 — 1.5276 in)
o IN 36.820 mm (1.4496 in) 38.720 mm (1.5244 in)
Hmit EX 36.530 mm (1.4382 in) 38.540 mm (1.5173 in)

am height

Camshaft

I.D. mark
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TAPPET SHIM
New size tappet shims have been added.
|.D. number Thickness (mm)
303 3.025
305 3.050
308 3.075
310 3.100
313 3.125

The shape of camshafts has been changed from the middle of 2002 year model.
And each camshaft has own identification mark.

|.D. mark

Camshaft

23 mm — 29 mm

ENGINE HOLDER GASKET

When installing the engine holder gasket, apply Suzuki Bond “1207B” as shown in figure.

99000-31140 (Except for U.S. market) Suzuki Bond “1207B”
99104-33140 (Only for U.S. market)

Apply Bond to both side.
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ENGINE HOLDER BOLT

The engine holder bolt has been changed from the middle of 2002 year model.
A conical spring washer and plane washer have been added.
In addition, the tightening torque of engine holder bolt also has been changed.

[®] Engine holder bolt
1st step 23 N-m (2.3 kg-m, 16.5 Ib-ft)
Final step—Before installing power unit, retighten a bolt.
25 N'm (2.5 kg-m, 18 Ib-ft)

Engine holder bolt

O
@ Conical spring washer

When installing washer,

convex side of washer
toward upper side.

=
| —-— =y |
A
\ Plane washer

=d]

UPPER MOUNT FRONT NUT

The thread lock has been changed.
99000-32030: Thread Lock Super “1303B”

— 305

Upper mount front nut
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CLUTCH LINKAGE

Apply Water Resistant Grease to the following points.

99000-25161: Water Resistant Grease

(Added)

Clutch lever link

Clutch shaft

/
Bush ny
=
@ ~ (Added)
\

Clutch shaft holder

o B

Bush

Clutch shaft arm

. Clutch rod

L
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*SPECIFICATIONS (DF90T/115T/115WT)

* These specifications are subject
to change without notice.

Item Unit Data
DF90T | DF115(W)T
PRE-FIX 09001F | 11501F

DIMENSIONS & WEIGHT

Overall length (front to back) mm (in) 779 (30.7)

Overall width (side to side) mm (in) 481 (18.9)

Overall height L mm (in) 1556 (61.3)

UL mm (in) 1683 (66.3)

Weight L kg (Ibs) 189.0 (416)

(without engine oil) UL kg (Ibs) 194.0 (427)

Transom height L mm (inch type) 539 (20)

UL mm (inch type) 666 (25)

PERFORMANCE

Maximum output kW (PS) 66.2 (90) 84.6 (115)

Recommended operating range r/min 4500 — 5500 5000 — 6000

Idle speed r/min 625 + 25 (in-gear : approx. 625)
POWERHEAD

Engine type 4-stroke DOHC

Number of cylinders 4

Bore mm (in) 84.0 (3.31)

Stroke mm (in) 88.0 (3.46)

Total displacement cm? (cu in) 1950 (119.0)

Compression ratio 1 9.8

Spark plug NGK BKR6E

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Remote control
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. Data
Item Unit
DF90T DF115(W)T
FUEL & OIL

Fuel Suzuki highly recommends that you use alcohol-free unleaded gasoline
with a minimum pump octane rating of 87 ( 2% method) or 91
(Research method). However, blends of unleaded gasoline and alcohol with

equivalent octane content may be used.

Engine oil API classification SE, SF, SG, SH, SJ

Viscosity rating 10W-40

Engine oil amounts

L (US/Imp. qt)

5.5 (5.8 /4.8) : Oil change only
5.7 (6.0 /5.0) : Qil filter change

Gear oil

SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)

Gearcase oil capacity

ml (US/Imp. 0z)

1050 (35.5 / 37.0)

BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear

Transmission

Forward-Neutral-Reverse

Reduction system

Bevel gear

Gear ratio

12: 25 (2.08)

Drive line impact protection

Spline drive rubber hub

(Lower unit gear)

Propeller Blade x Diam. (in) x Pitch (in)
3 x 14 x 17
3 x 14 x 19
3 X 14 x 21
3 x 14 x 23
REDUCTION SYSTEM
1st reduction gear ratio
i ) 29:36 (1.24)
(Crankshaft drive gear: Driven gear)
2nd reduction gear ratio
12:25 (2.08)

Total reduction gear ratio

N
[¢e](e]
—
molor

2.59(3—><2

)
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*SPECIFICATIONS (DF140T/140W/140Z)

* These specifications are subject
to change without notice.

Item Unit Data
DF140(W)T | DF140Z
PRE-FIX | 14001F | 140012
DIMENSIONS & WEIGHT
Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall height L mm (in) 1611 (63.4)
UL mm (in) 1738 (68.4)
Weight L kg (Ibs) 186.0 (410)
(without engine oil) UL kg (Ibs) 191.0 (421)
Transom height L mm (inch type) 539 (20)
UL mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 103 (140)
Recommended operating range r/min 5600 — 6200
Idle speed r/min 700 + 50 (in-gear: approx. 700)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 86 (3.39)
Stroke mm (in) 88 (3.46)
Total displacement cm? (cu in) 2044 (124.6)
Compression ratio 1 9.7
Spark plug NGK BKR6E
Ignition system Full-transistorized ignition
Fuel supply system Multi-point sequential electronic fuel injection
Exhaust system Through prop exhaust
Cooling system Water cooled
Lubrication system Wet sump by trochoid pump
Starting system Electric
Throttle control Remote control
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. Data
Item Unit
DF140(W)T DF1402
FUEL & OIL

Fuel Suzuki highly recommends that you use alcohol-free unleaded gasoline
with a minimum pump octane rating of 87 ( 82 method) or 91
(Research method). However, blends of unleaded gasoline and alcohol with

equivalent octane content may be used.

Engine oil API classification SE, SF, SG, SH, SJ

Viscosity rating SAE10W-40

Engine oil amounts

L (US/Imp. qt)

5.5 (5.8/4.8) : Qil change only
5.7 (6.0/5.0) : Qil filter change

Gear oil

SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)

Gearcase oil capacity

ml (US/Imp. 0z)

1050 (35.5/37.0)

BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear

Transmission

Forward-Neutral-Reverse

Reduction system

Bevel gear

Gear ratio

12:23 (1.92)

Drive line impact protection

Spline drive rubber hub

Propeller shaft rotation (when shift into forward) clockwise | counterclockwise
Propeller Blade x Diam. (in) x Pitch (in)
w 8 x 1812 x 15
w3 x 14 x 17
w 3 X 14 x 19
w 3 x 14 x 21
w3 x 14 x 283
* 3 x 14 x 18 * 3 x 14 x 18
* 3 x 14 x 20 *x 3 x 14 x 20
¥ Aluminum propeller * 3 x 14 x 22 *x 3 x 14 x 22
*: Stainless steel propeller * 3 x 14 x 24 * 3 x 14 x 24
REDUCTION SYSTEM
1st reduction gear ratio
i i 29:36 (1.24)
(Crankshaft drive gear: Driven gear)
2nd reduction gear ratio
12:23(1.92)

(Lower unit gear)

Total reduction gear ratio

(0]
(¢§)

36,2
2.38(29x

)

—
|
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* These service data are subject

*SERVICE DATA (DF90T/115T/115WT) to change without notice.
. Data
Item Unit
DF90T DF115(W)T

POWERHEAD

Recommended operating range r/min 4500 — 5500 5000 — 6000

Idle speed r/min 625 + 25 (in-gear : approx. 625)

**Cylinder compression kPa (kg/cm2, psi) 1300 — 1700 (13 — 17, 185 — 242)

**Cylinder compression max.

difference between any other kPa (kg/cm?, psi) 100 (1.0, 14)

cylinders

**Engine oil pressure 550 — 600 (5.5 — 6.0, 78 — 85) at 3000 r/min.

kPa (kg/cm?, psi) )
(at normal operating temp.)

Engine oil API classification  SE, SF, SG, SH, SJ
Viscosity rating SAE 10W-40

Engine oil amounts 5.5 (5.8 /4.8) : Oil change only
L (US/Imp. qt)
5.7 (6.0 /5.0) : Qil filter change

Thermostat operating

temperature °C (°F) 58 — 62 (136 — 144)

** Figures shown are guidelines only, not absolute service limits.
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. Data
Item Unit
DF90T DF115(W)T
CYLINDER HEAD/ CAMSHAFT ** New “K3” service data
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces Limit mm (in) 0.10 (0.004)
distortion ' '
Cam height N STD mm (in) 36.920 — 37.080 (1.4535 — 1.4598) | 38.820 — 38.980 (1.5283 — 1.5346)
Limit mm (in) 36.820 (1.4496) 38.720 (1.5244)
Ex STD mm (in) 36.630 — 36.790 (1.4421 — 1.4484) | ** 38.820 — 38.980 (1.5283 — 1.5346)
Limit mm (in) 36.530 (1.4382) ** 38.720 (1.5244)
Camshaft journal | Top, )
oil clearance o STD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
3rd,
Limit mm (in) 0.120 (0.0047)
4th
STD mm (in) 0.045 — 0.087 (0.0018 — 0.0034)
5th
Limit mm (in) 0.120 (0.0047)
Camshaft Top, .
journal STD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
(housing) 2nd,
inside diameter 3rd,
Limit mm (in) 23.171 (0.9122)
4th
STD mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5th
Limit mm (in) 26.171 (1.0304)
Camshaft Top, .
journal outside ond STD mm (in) 22.959 — 22.980 (0.9039 — 0.9047)
diameter ’
3rd, | .
Limit mm (in) 22.869 (0.9004)
4th
STD mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5th
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit mm (in) 0.150 (0.0059)
Tappet outer .
diameter STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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. Data
Item Unit
DF90T DF115(W)T
VALVE/VALVE GUIDE
Valve diameter IN mm (in) 33 (1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN | STD mm (in) 0.23 — 0.27 (0.009 — 0.011)
(Cold engine -
condition) EX | STD mm (in) 0.23 — 0.27 (0.009 — 0.011)
Valve seat angle IN E— 15°, 45°, 60°
EX —_— 15°, 45°
Valve guide to STD mm (in) 0.020 — 0.047 (0.0008 — 0.0019)
valve stem IN :
clearance Limit mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 — 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide
inside diameter IN.EX| STD mm (in) 6.000 — 6.012 (0.2362 — 0.2367)
Valve guide )
protrusion IN.EX| STD mm (in) 13.5 (0.53)
Valve stem IN | STD mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter .
EX | STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit mm (in) 0.14 (0.006)
deflection -
EX | Limit mm (in) 0.18 (0.007)
Valve stem runout  |IN,EX| Limit mm (in) 0.05 (0.002)
Valve head
radial runout IN,EX| Limit mm (in) 0.08 (0.003)
Valve head STD mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX -
Limit mm (in) 0.7 (0.03)
Valve seat IN STD mm (|n) 1.1 - 1.3 (0.04 - 0.05)
tact width -
comact wi EX | STD mm (in) 1.1 —1.3 (0.04 — 0.05)
Valve spring free STD mm (in) 42.7 (1.68)
length . :
Limit mm (in) 41.0 (1.61)
Valve spring tension STD N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in)
Limit N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in)
Valve spring

squareness Limit mm (in)

2.0 (0.08)
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. Data
Item Unit
DF90T | DF115(W)T
CYLINDER/PISTON/PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)
Piston to cylinder STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.100 (0.0039)
Cylinder bore STD mm (in) 84.000 — 84.020 (3.3071 — 3.3079)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in) 83.970 — 83.990 (3.3059 — 3.3067)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end.
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring STD mm (in) 0.20 - 0.35 (0.008 — 0.014)
end gap 1st i i
Limit mm (in) 0.70 (0.028)
ond STD mm (in) 0.35 — 0.50 (0.014 — 0.020)
n
Limit mm (in) 1.00 (0.039)
Piston ring ist STD mm (in) Approx. 11.3 (0.44)
free end gap Limit mm (in) 9.0 (0.354)
STD mm (in) Approx. 11.0 (0.43)
2nd
Limit mm (in) 8.8 (0.347)
Piston ring to st STD mm (in) 0.030 — 0.070 (0.0012 — 0.0028)
groove Limit mm (in) 0.120 (0.0047)
clearance -
o STD mm (in) 0.020 - 0.060 (0.0008 — 0.0024)
n
Limit mm (in) 0.100 (0.0039)
Piston ring 1st | STD mm (in) 1.22 — 1.24 (0.048 — 0.049)
groove width 2nd | STD mm (in) 1.51 — 1.53 (0.059 — 0.060)
Oil | sTD mm (in) 2.51 —2.53 (0.099 — 0.100)
Piston ring st | STD mm (in) 1.17 — 1.19 (0.046 — 0.047)
thickness 2nd | sSTD mm (in) 1.47 — 1.49 (0.058 — 0.059)
Pin clearance in STD mm (ln) 0.006 — 0.017 (00002 - 00007)
piston pin hole Limit mm (in) 0.040 (0.0016)
diameter Limit mm (in) 20.980 (0.8260)
Piston pin hole STD mm (in) 21.006 — 21.014 (0.8270 — 0.8273)
diameter Limit mm (in) 21.040 (0.8283)
Pin clearance in STD mm (in) 0.003 — 0.014 (0.0001 — 0.0006)
conrod small end Limit mm (in) 0.050 (0.0020)
gg:;Od small end STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
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Data
Item Unit
DF90T DF115(W)T
CRANKSHAFT / CONROD

Conrod small end inside .
diameter STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end inside .
diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
diameter
Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing .

: STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
thickness
Conrod big end side STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center Limit mm (in) 0.04 (0.002)
journal runout
Crankshaft journal STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
oil clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
holder inside diameter
Crankshaft journal STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
outside diameter
Crankshaft journal
outside diameter . .
difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Crankshaft bearing . _ _
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (in) 0.11 - 0.31 (0.004 - 0.012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust .

2.425 — 2.475 (0.0955 — 0.0974

bearing thickness STD mm (in) ( )
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. Data
Item Unit
DF90T | DF115(W)T
ELECTRICAL
Ignition timing Degrees at r/min BTDC 1° - BTDC 44° | BTDC 3° - BTDC 44°
Over revolution limiter r/min 6200
CKP sensor resistance Q at 20°C 168 — 252
CMP sensor resistance Q at 20°C —
Primary Q at 20°C 1.9-25
Ignition coil resistance Socondary|  KQ at 20°C No.2—No.3 : 18-34 (?nclud?ng H.T.cord and spark plug cap)
No.1-No.4 : 19-36 (including H.T.cord and spark plug cap)
High tension cord resistance kQ/m at 20°C Approx.16
Battery charge coil resistance Q at 20°C 0.16 - 0.24
Battery charge coil output (12V) Watt 480
Type NGK BKR6E
Standard spark plug -
Gap mm (in) 0.7 — 0.8 (0.028 — 0.031)
. Main fuse : 60
Fuse amp. rating A
Sub fuse : 30
Recommended battery
capacity (12V) Ah (kC) 100 (360) or larger
Fuel injector resistance Q at 20°C 11.0-16.5
IAC valve resistance Q at 20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at 25°C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Q at 20°C 145 -190
Starter relay coil resistance Q at 20°C 80 -120
PTT motor relay coil resistance Q at 20°C 3.0-45
STARTER MOTOR
Max. continuous time of use Sec 30
Motor output kW 1.4
STD mm (in) 16.0 (0.63)
Brush length -
Limit mm (in) 12.0 (0.47)
Commutator STD mm (in) 0.5-0.8 (0.02 - 0.03)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (in) 29.0 (1.14)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (in) 0.40 (0.016)
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. Data
Item Unit
DF90T DF115(W)T
PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.5 (0.22)
Commutator outside STD mm (in) 22.0 (0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION

When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the moni-
tor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

PRIORITY FAIL-SAFE SYSTEM
. FAILED ITEM CODE | LAMP FLASHING PATTERN ACTIVATING
on
1 MAP sensor 1 3-4 off | |||| | || || YES
on
2 CKP sensor 4-2 off | | '| | | | | YES
3 IAC valve / By-pass air 3_1 |°" |-| |-| |-| |-| NO
screw adjustment off
on
4 CMP sensor 2-4 off | || ||| ||| YES
. on
5 CTP switch 2-2 | || ||| NO
off
. on
6 Cylinder temp. sensor 1-4 off | | | | | | | | YES
on
7 IAT sensor 2-3 | || ||| || YES
off
MAP sensor 2 on
8 (Pressure detect passage) 3-2 off —|_|—|_|—|_|—|_|—|_|— NO
Rectifier & regulator on |—| |—|
9 (Over-charging) =1 off NO
10 Exhaust manifold temp. 1_5 on _l—l_l—l_l—u—u—u—l_ YES
sensor off
11 Fuel injector 4-3 ofr; | | | | | | | NO
(o)

* If more than two items fail at once, the self-diagnostic indication appears according to priority order.
The indication repeats three times.
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* These service data are sub-

*SERVICE DATA (DF140T/140WT/1402) ject to change without notice.
. Data
Iltem Unit
DF140(W)T DF140z

POWERHEAD

Recommended operating range r/min. 5600 — 6200

Idle speed r/min. 700 + 50 (in-gear : approx. 700)

**Cylinder compression kPa (kg/cm2, psi) 1200 — 1600 (12 — 16, 171 — 228)

**Cylinder compression max.

difference between any other kPa (kg/cm?, psi) 100 (1.0, 14)

cylinders

**Engine oil pressure 450 - 500 (4.5 - 5.0, 64 — 71) at 3000 r/min.

kPa (kg/cm?, psi) .
(at normal operating temp.)

Engine oil API classification ~ SE, SF, SG, SH, SJ
Viscosity rating SAE 10W-40

Engine oil amounts 5.5 (5.8/4.8) : Qil change only
L (US/Imp. qt)
5.7 (6.0/5.0) : Qil filter change

Thermostat operating

temperature °C(°F) 58 — 62 (136 — 144)

** Figures shown are guidelines only, not absolute service limits.
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. Data
Item Unit
DF140(W)T DF1402
CYLINDER HEAD/CAMSHAFT
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces | | ;s mm (in) 0.10 (0.004)
distortion
Cam height N STD mm (in) 39.520 — 39.680 (1.5560 — 1.5622)
Limit mm (in) 39.420 (1.5520)
Ex STD mm (in) 39.320 — 39.480 (1.5480 — 1.5543)
Limit mm (in) 39.220 (1.5441)
Camshaft journal | Top, .
oil clearance o STD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
3rd,
Limit mm (in) 0.120 (0.0047)
4th
STD mm (in) 0.045 — 0.087 (0.0018 — 0.0034)
5th
Limit mm (in) 0.120 (0.0047)
Camshaft Top, .
journal o STD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
(housing) nad,
inside diameter 3rd,
Limit mm (in) 23.171 (0.9122)
4th
STD mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5th
Limit mm (in) 26.171 (1.0304)
Camshaft Top, )
journal outside |, _ STD mm (in) 22.959 — 22.980 (0.9039 — 0.9047)
diameter ’
3rd, | .
Limit mm (in) 22.869 (0.9004)
4th
STD mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5th
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit mm (in) 0.150 (0.0059)
g‘f"ppet outer STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
iameter
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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. Data
Item Unit
DF140(W)T | DF140Z
VALVE/VALVE GUIDE
Valve diameter IN mm (in) 33(1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN | STD mm (in) 0.23 — 0.27 (0.009 — 0.011)
(Cold engine -
condition) EX | STD mm (in) 0.23 — 0.27 (0.009 — 0.011)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°
Valve guide to STD mm (in) 0.020 — 0.047 (0.0008 — 0.0019)
valve stem IN -
clearance Limit mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 - 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide
inside diameter IN.EX| STD mm (in) 6.000 — 6.012 (0.2362 — 0.2367)
Valve guide )
protrusion INEX STD mm (in) 13.5 (0.53)
Valve stem IN | STD mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter -
EX| STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit mm (in) 0.14 (0.0086)
deflection -
EX | Limit mm (in) 0.18 (0.007)
Valve stem runout  |IN,EX| Limit mm (in) 0.05 (0.002)
Valve head )
radial runout IN,EX| Limit mm (in) 0.08 (0.003)
Valve head STD mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX -
Limit mm (in) 0.7 (0.03)
Valve seat IN STD mm (ln) 1.1 — 1.3 (0.04 - 0.05)
idth -
contact wid EX | 8TD mm (in) 1.1 — 1.3 (0.04 — 0.05)
Valve spring free STD mm (in) 42.7 (1.68)
length Limit | mm (in) 41.0 (1.61)
Valve spring tension STD N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in.)
Limit N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in.)
Valve spring
squareness Limit mm (in) 2.0 (0.08)
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. Data
Item Unit
DF140(W)T | DF140Z
CYLINDER/PISTON/PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)
Piston to cylinder STD mm (in) 0.020 - 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.100 (0.0039)
Cylinder bore STD mm (in) 86.000 — 86.020 (3.3858 — 3.3866)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD m (in) 85.970 — 85.990 (3.3846 — 3.3854)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring STD m (in) 0.20 — 0.35 (0.008 — 0.014)
end gap 1st o
g Limit mm (in) 0.70 (0.028)
ond STD mm (in) 0.35 - 0.50 (0.014 — 0.020)
n
Limit mm (in) 1.00 (0.039)
Piston ring ist STD mm (in) Approx. 11.6 (0.46)
free end gap Limit mm (in) 9.3 (0.37)
STD m (in) Approx. 11.5 (0.45)
2nd
Limit m (in) 9.2 (0.36)
Piston ring to st STD m (in) 0.030 — 0.070 (0.0012 — 0.0028)
groove Limit m (in) 0.120 (0.0047)
clearance
o STD mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
n
Limit mm (in) 0.100 (0.0039)
Piston ring 1st | STD mm (in) 1.22 — 1.24 (0.048 — 0.049)
groove width 2nd| STD mm (in) 1.51 - 1.53 (0.059 — 0.060)
Oil | sTD m (in) 2.51 —2.53 (0.099 — 0.100)
Piston ring st | STD mm (in) 1.17 — 1.19 (0.046 — 0.047)
thickness 2nd| sTD m (in) 1.47 — 1.49 (0.058 — 0.059)
Pin clearance in STD mm (in) 0.006 — 0.017 (0.0002 — 0.0007)
piston pin hole Limit mm (in) 0.040 (0.0016)
Piston pin outside STD mm (in) 20.997 — 21.000 (0.8267 — 0.8268)
diameter Limit mm (in) 20.980 (0.8260)
Piston pin hole STD mm (in) 21.006 — 21.014 (0.8270 — 0.8273)
diameter Limit mm (in) 21.040 (0.8283)
Pin clearance in STD mm (in) 0.003 — 0.014 (0.0001 — 0.0006)
conrod small end Limit mm (in) 0.05 (0.002)
ggg"d small end STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
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Data
Item Unit
DF140(W)T | DF140Z
CRANKSHAFT/CONROD
Conrod small end inside .
diameter STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end . _ _
iside diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
diameter
Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing .
. STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
thickness
Conrod big end side STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshat center Limit mm (in) 0.04 (0.002)
journal runout
Crankshaft journal STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
oil clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
holder inside diameter
Crankshatt journal STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
outside diameter
Crankshaft journal
outside diameter . .
difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Crankshaft bearing . _ _
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (in) 0.11 - 0.31 (0.004 - 0.012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust .
2.425 — 2.475 (0.0955 — 0.0974
bearing thickness STD mm (in) ( )
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. Data
Item Unit
DF140(W)T DF1402Z
ELECTRICAL
Ignition timing Degrees BTDC 5° — BTDC 45°
Over revolution limiter r/min 6500
CKP sensor resistance Q at 20°C 168 — 252
CMP sensor resistance Q at 20°C —
Primary Q at 20°C 1.9-25
Ignition coil resistance Socondary|  KQ at 20°C No.2 - No.3:18 - 34 (includ?ng H.T.cord and spark plug cap)
No.1 —No.4 : 19 — 36 (including H.T.cord and spark plug cap)
High tension cord resistance kQ/m at 20°C Approx.16
Battery charge coil resistance Q at 20°C 0.16 - 0.24
Battery charge coil output (12V) Watt 480
Type NGK BKR6E
Standard spark plug -
Gap mm (in) 0.7 — 0.8 (0.028 — 0.031)
. Main fuse : 60
Fuse amp. rating A
Sub fuse : 30
Recommended battery
capacity (12V) Ah (kC) 100 (360) or larger
Fuel injector resistance Q at 20°C 11.0-16.5
IAC valve resistance Q at 20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at 25°C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Q at 20°C 145 -190
Starter relay coil resistance Q at 20°C 145 -190
PTT motor relay coil resistance Q at 20°C 3.0-45
STARTER MOTOR
Max. continuous time of use Sec 30
Motor output kW 1.4
STD mm (in) 16.0 (0.63)
Brush length -
Limit mm (in) 12.0 (0.47)
Commutator STD mm (in) 0.5-0.8 (0.02 — 0.03)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (in) 29.0 (1.14)
outside diameter Limit mm (|n) 28.0 (1 10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (|n) 0.40 (0016)
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Data
Item Unit
DF140(W)T | DF140Z
PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.0 (0.20)
Commutator outside STD mm (in) 22.0 (0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the moni-
tor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

FAIL-SAFE SYSTEM
ACTIVATING

1 MAP sensor 1 3-4 zf: M0 T YES
on

2 CKP sensor 4-2 off | | | | | | | | YES

3 IAC vaIve/By-pass air 3_1 on |-| |-| |-| |-| NO
screw adjustment off
on

4 CMP sensor 2-4 off | | | | | | | | YES
. on

5 CTP switch 2-2 | | | | | NO
off
. on

6 Cylinder temp. sensor 1-4 off | | | | | | YES
on

7 IAT sensor 2-3 | | | | | | | YES
off
MAP sensor 2 on

8 (Pressure detect passage) 3-2 off —|_|—|_|—|_|—|_|—|_|— NO
Rectifier & regulator on

9 (Over-charging) 1-1 off —l I—I |— NO

10 Exhaust manifold temp. 1-5 on _|_|_|_|_|_|_|_|_|_|_|_|_ VES
sensor off

11 Fuel injector 4-3 02 MM U NO
O

PRIORITY FAILED ITEM CODE | LAMP FLASHING PATTERN

* If more than two items fail at once, the self-diagnostic indication appears according to priority order.
The indication repeats three times.
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TIGHTENING TORQUE * Tightening torques have been changed
from the 2003 year model.

Tightening Torque — Important Fasteners

TEM THREAD TIGHTENING TORQUE
DIAMETER |  N-m kg-m Ib.-ft
Cylinder head cover bolt 6 mm 11 1.1 8.0
) 8 mm *25 *2.5 *18.0
Cylinder head bolt
10 mm 70 7.0 50.0
8 mm 25 25 18.0
Crankcase bolt
10 mm 55 55 40.5
Conrod cap nut 8 mm 40 4.0 29.0
Camshaft housing bolt 6 mm 11 1.1 8.0
Camshaft timing sprocket bolt 10 mm 78 7.8 55.5
Timing chain guide bolt 6 mm 10 1.0 7.0
Intake manifold bolt / nut 8 mm 23 2.3 16.5
Oil pressure switch _ 13 1.3 9.5
Fuel delivery pipe bolt 8 mm 23 2.3 16.5
Fuel delivery pipe plug / union bolt 12 mm 35 3.5 255
Fuel return pipe bolt (nut) 8 mm 23 2.3 16.5
Low pressure fuel pump bolt 6 mm 10 1.0 7.0
Thermostat cover bolt 6 mm 10 1.0 7.0
Flywheel bolt 16 mm 245 245 177.0
) 8 mm 23 2.3 16.5
Starter motor mounting bolt
10 mm 50 5.0 36.0
Engine oil filter _ 14 1.4 10.0
Engine oil drain plug 12 mm 13 1.3 9.5
Oil relief valve _— 27 2.7 19.5
Engine holder upper bolt 8 mm 25 2.5 18.0
Engine holder bolt 8 mm 23 2.3 16.5
, ) 8 mm 23 2.3 16.5
Power unit mounting bolt
10 mm 50 5.0 36.0
Driveshaft housing bolt 10 mm 50 5.0 36.0
Front 12 mm 85 8.5 61.5
Upper mount nut
Rear 12 mm 80 8.0 58.0
Upper mount cover bolt 10 mm 50 5.0 36.0
Lower mount bolt / nut 12 mm 60 6.0 43.0
Clamp bracket shaft nut 22 mm 43 4.3 31.0
Water pump case bolt 8 mm *23 2.3 *16.5
Gearcase bolt 10 mm 55 5.5 40.0
Propeller shaft bearing housing bolt 8 mm *23 *2.3 *16.5
. DF90/115 100 10.0 72.5
Pinion nut 14 mm
DF140 120 12.0 87.0
Propeller nut 18 mm 55 55 40.0
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ECM

DF90/115

e For EU model and general market model, the map of fuel injec-
tion has been changed.

e For U. S. model, the motion under operation of the emergency
stop switch has been changed.

e The IAC valve operating duty at idle speed (625 r/min) has been
changed from 15 % to 30 %.
This duty can be monitored by using the Suzuki Diagnostic
System (SDS).

DF140
e For U. S. model, the motion under operation of the emergency
stop switch has been changed.

NOTE:
e EU model and general model have not been changed.

NOTE:

From 2003 year model, ECM identification code recorded in its
memory has been changed.

Use the Suzuki Diagnostic System (SDS) updated by the data-
base version 4.10 (program version 4.00) in order to communi-
cate with the ECM on 2003 year model DF90/115/140.

ECM MAIN RELAY AND STARTER MOTOR RELAY
09930-99320 : Digital tester

Tester range : _A._ (Continuity)

(1) Disconnect relay from wire.

(2) Check continuity between terminal 1 and () each time 12V
is applied. Connect positive (+) side to terminal @, and nega-
tive (=) side to terminal 3.

Relay function :

12 V power Continuity
Applied Yes ECM main relay
Not applied No

Be careful not to touch 12 V power supply wires to each
other or with other terminals.
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BATTERY CHARGE COIL

Battery charge coil has been changed in shape of connector.
Measure battery charge coil resistance.

09930-99320 : Digital tester

Tester range : Q (Resistance)

1. Disconnect battery charge coil leads from rectifier & regula-
tor.

2. Measure resistance between leads in the combinations
shown.

Battery charge coil resistance :

Terminal for tester probe

A Resistance
connection

White 1 to White 2
White 2 to White 3 0.16 -0.24 Q
White 3 to White 1

If out of specification, replace battery charge coil.

RECTIFIER & REGULATOR

Rectifire & Regulator has been changed in shape of connector.
09900-25010 : Pocket tester
Tester range : x1 kQ (Resistance)

1. Disconnect all lead wires of rectifier & regulator.
2. Measure resistance between leads in combinations shown.

NOTE:

The values given below are for a SUZUKI pocket tester.

As thyristors, diodes, etc. are used inside this rectifier & regula-
tor, the resistance values will differ when an ohmmeter other than
SUZUKI pocket tester is used.

Rectifier & regulator resistance : Unit : kQ

Tester probe ® (Red)

Black White White 1 | White 2 | White 3

g Black 1~20 | 0.5~100 | 0.5~100 | 0.5~100
é White 3~60 4-~80 4-~80 4~80
'g White 1 | 4~80 0.5~10 5~100 | 5~100
g White2 | 480 0.5~10 | 5~100 5~100
2

White 3 4~80 0.5~10 | 5~100 5~100

If measurement exceeds specification, replace rectifier & regula-
tor.
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EXHAUST CAMSHAFT (FOR DF115 ONLY)

The profile of exhaust cam has been changed.
As the result of this change, cam height has been changed.

Cam height (DF115 exhaust cam)

Standard : 38.820 — 38.980 mm Cam height
(1.5283 — 1.5346 in)

Limit : 38.720 mm (1.5244 in)

The indentification (dent) mark has been added on the top end of
the late camshaft.

Added dent mark

REMOTE CONTROL CABLE HOLDER

The remote control cable holder, stopper and bolt have been

changed. Holder
The remote control cable rubber has been added between the Rubber

holder and stopper.
i:E
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CYLINDER HEAD INSTALLATION

Installation is in reverse order of removal with special attention to
the following steps.

Do not re-use gasket once removed. Always use a new
gasket.

1. Insert dowel pins and place cylinder head gasket into posi-
tion on cylinder.

2. Position cylinder head on cylinder.

3. Apply engine oil lightly to cylinder head bolts and tighten them
gradually as follows.

(a) Tighten all bolts to 50 percent (%) of specified torque ac-
cording to numerical order in figure.

[®] Cylinder head bolt :
1 st step 10 mm 35 N-m (3.5 kg-m, 25.5 Ib.-ft.)
8 mm 12 N-m (1.2 kg-m, 8.5 Ib.-ft.)

(b) Loosen all bolts to 0 N-m (0 kg-m, O Ib.-ft.) according to
reverse order in figure.

(c) Again tighten all bolts to 50 percent (%) of specified torque
according to numerical order in figure.

[®] cylinder head bolt :
3 rd step 10 mm 35 N-m (3.5 kg-m, 25.5 I|b.-ft.)
8 mm 12 N-m (1.2 kg-m, 8.5 Ib.-ft.)

(d) Finally tighten all bolts to specified torque according to
numerical order in figure.

[®] cylinder head bolt :
Final step 10 mm 70 N-m (7.0 kg-m, 50.5 Ib.-ft.)
8 mm 25 N-m (2.5 kg-m, 18.0 Ib.-ft.)

NOTE:
Use special tool (10 mm deep socket wrench) when tightening
cylinder head bolts.

09919-16010 : Deep socket wrench (10 mm)
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CRANKCASE TO CYLINDER INSTALLATION
1. Clean mating surface of cylinder and crankcase. @
2. Apply SuzukiBond to mating surface of crankcase as shown \
in figure.
99000-31140 : Suzuki Bond 1207B c H
o] 12
CAUTION G ®<
Apply bond to mating surface only. |
Do not allow bond to contact surface of bearing. ] X IDQ | ) W [
3. Install five (5) dowel pins (.
Q] fo )
1) é) %)
il B
\Ol (o fo) i’(
4. Install crankcase to cylinder. )
5. Apply engine oil lightly to crankcase bolts. a [ |
6. Tighten crankcase bolts in three (3) steps according to the L
order shown below and in figure. \/
NOTE: o
After tightening crankcase bolts, check to be sure that crankshaft —
rotates smoothly when turned by hand. L
[¥] Crankcase bolt : =5 I
1ststep 8 mm 5 N-m (0.5 kg-m, 3.5 |b.-ft.)
10 mm 11 N-m (1.1 kg-m, 8.0 Ib.-ft.) . :
2nd step 8 mm 20 N-m (2.0 kg-m, 14.5 |b.-ft.) Tightening order
10 mm 45 N-m (4.5 kg-m, 31.0 Ib.-ft.) 7 8
Final step 8 mm 25 N-m (2.5 kg-m, 18.0 Ib.-ft.)
. - - 17 18
10 mm 56 N-m (5.6 kg-m, 40.5 Ib.-ft.) o5 @
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UPPER MOUNT

FOR DF90/115

The upper mount has been changed in shape of core metal.

In accordance with this change, the thrust stopper washer has
been changed in diameter.

DRIVESHAFT

The drive shaft has been changed in length.

PROPELLER SHAFT BEARING HOUSING

The propeller shaft bearing has been changed in number and
size.

When installing the bearing, stamped mark of bearing must face
outside.
Place bearing in the position shown figure.

Upper mount

@
W

® ¢32mm — $24 mm
Early Late

Q\‘

Thrust
stopper washer

»32mm — $22mm
Early Late

Early Late
59mm — 49 mm

/@mg

802.5 mm (L) 792.5 mm L)
929.5 mm (UL) > 919.5 mm (UL)
Early Late

Early Late
Number : 2 pieces 1 piece
Length ® : 20 mm 30 mm

Stamped
mark side

32.5 mm
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DF115WT AND DF140WT
Identification mark

This section describes servicing procedures which differ from
those of the DF115/140 “K2” models.
EXHAUST VALVE O« 11

The exhaust valve has been changed in surface treatment.
The identification mark “P” has been added on the valve head.

WATER PUMP CASE

The sleeve has been added inside of water pump case.
Added sleeve

ECM
The motion under operation of the emergency stop switch has
been changed.
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WIRING DIAGRAM
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WATER HOSE ROUTING

Thermostat cover White paint mark

Water return hose

Water return hose
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Water hose
(Fuel return pipe to

Water return pipe (Engine holder) Water return pipe)

Pilot water tube
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*SPECIFICATIONS (DF90T/115T/115WT)

* These specifications are subject to change without notice.

Iltem Unit Data
DF90T | DF115(W)T
PRE-FIX 09001F ‘ 11501F
DIMENSIONS & WEIGHT
Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall height L mm (in) 1556 (61.3)
UL mm (in) 1683 (66.3)
Weight L kg (Ibs) 189.0 (416)
(without engine oil)
UL kg (Ibs) 194.0 (427)
Transom height L mm (inch type) 539 (20)
UL mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 66.2 (90) 84.6 (115)
Recommended operating range r/min 4500 — 5500 5000 — 6000
Idle speed r/min 625 + 25 (in-gear: approx. 625)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 84.0 (3.31)
Stroke mm (in) 88.0 (3.46)
Total displacement cm? (cu in) 1950 (119.0)
Compression ratio 1 9.8
Spark plug NGK BKR6ES

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Remote control
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Item Unit Data
DF90T DF115(W)T
FUEL & OIL

Fuel Suzuki highly recommends that you use alcohol-free unleaded gasoline
with a minimum pump octane rating of 87 (R/2 + M/2 method) or 91
(Research method). However, blends of unleaded gasoline and alcohol
with equivalent octane content may be used.

Engine oil API classification ~ SE, SF, SG, SH, SJ

Viscosity rating SAE10W-40

Engine oil amounts
L (US/Imp. qt)

5.5 (5.8/4.8): Oil change only
5.7 (6.0/5.0): Qil filter change

Gear oil

SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)

Gearcase oil capacity ml (US/Imp. 0z)

1050 (35.5/37.0)

BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear

Transmission

Forward-Neutral-Reverse

Reduction system

Bevel gear

Gear ratio

12: 25 (2.08)

Drive line impact protection

Spline drive rubber hub

Propeller Blade x Diam. (in) x Pitch (in)
3 x 14 X 17
3 x 14 X 19
3 x 14 X 21
3 x 14 X 23
REDUCTION SYSTEM
1st reduction gear ratio
. . 29:36 (1.24)
(Crankshaft drive gear: Driven gear)
2nd reduction gear ratio
12:25 (2.08)

(Crankshaft drive gear: Driven gear)

Total reduction gear ratio

2.59 (36/29 x 25/12)
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*SPECIFICATIONS (DF140T/140WT/1402)

* These specifications are subject to change without notice.

Iltem Unit Data
DF140(W)T | DF140Z
PRE-FIX 14001F ‘ 140012
DIMENSIONS & WEIGHT
Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall height L mm (in) 1611 (63.4)
UL mm (in) 1738 (68.4)
Weight L kg (Ibs) 186.0 (410)
(without engine oil)
UL kg (Ibs) 191.0 (421)
Transom height L mm (inch type) 539 (20)
UL mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 103 (140)
Recommended operating range r/min 5600 — 6 200
Idle speed r/min 700 = 50 (in-gear: approx. 700)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 86 (3.39)
Stroke mm (in) 88 (3.46)
Total displacement cm? (cu in) 2044 (124.6)
Compression ratio 1 9.7
Spark plug NGK BKR6E

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Remote control




DF90/115/140 “K4” (’04) MODEL 14-5

ltem Unit Data
DF140(W)T DF140Z
FUEL & OIL
Fuel Suzuki highly recommends that you use alcohol-free unleaded gasoline
with a minimum pump octane rating of 87 (R/2 + M/2 method) or 91
(Research method). However, blends of unleaded gasoline and alcohol
with equivalent octane content may be used.
Engine oil API classification ~ SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40
Engine oil amounts 5.5 (5.8/4.8) : Oil change only
L (US/mp. gt 5.7 (6.0/5.0) : Oil filter change
Gear oil SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)
Gearcase oil capacity ml (US/Imp. 0z) 1050 (35.5/37.0)
BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear
Transmission Forward-Neutral-Reverse
Reduction system Bevel gear
Gear ratio 12:23(1.92)
Drive line impact protection Spline drive rubber hub
Propeller shaft rotation (when shift into forward) clockwise counterclockwise
Propeller Blade x Diam. (in) x Pitch (in)
w 3 x 1312 x 15
w 3 x 14 x 17
w 3 x 14 x 19
w3 x 14 x 21
w 3 x 14 x 23
* 3 x 14 x 18 * 3 x 14 x 18
* 3 x 14 x 20 * 3 x 14 x 20
v¢: Aluminum propeller * 3 x 14 x 22 * 3 x 14 x 22
*: Stainless steel propeller * 3 x 14 x 24 *x 3 x 14 x 24
REDUCTION SYSTEM
1st reduction gear ratio
. . 29:36 (1.24)
(Crankshaft drive gear: Driven gear)
2nd reduction gear ratio
) ) 12:23(1.92)
(Crankshaft drive gear: Driven gear)
Total reduction gear ratio
2.38 (36/29 x 23/12)
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SERVICE DATA (DF90/115)

ltem Unit Data
DF90T | DF115(W)T
POWERHEAD
Recommended operation range r/min 4500 — 5500 ‘ 5000 — 6000
Idle speed r/min 625 + 25 (in-gear: approx. 625)
* Cylinder compression kPa (kg/cm?, psi) 1300 — 1700 (13 — 17, 185 — 242)
* Cylinder compression max.
difference between any other kPa (kg/cm?, psi) 100 (1.0, 14)
cylinders
" Engine oil pressure Pa Gglom?, ps) 550 — 600 (5.5 — 6.0, 78 — 85) at 3 000 r/min.
P (at normal operating temp.)
Engine oil API classification ~ SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40
Engine oil amounts C O
L (US/Imp. gt 5.5 (5.8/4.8): O.|I thange only
5.7 (6.0/5.0): OQil filter change
Thermostat operating o /o0 _ _
temperature C (°F) 58 — 62 (136 — 144)

* Figures shown are guidelines only, not absolute service limits.
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ltem Unit Data
DF90T | DF115(W)T
CYLINDER HEAD / CAMSHAFT
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces o .
distortion Limit | mm (in) 0.10 (0.004)
Cam height N STD mm (in) 36.920 — 37.080 (1.4535 — 1.4598) | 38.820 — 38.980 (1.5283 — 1.5346)
Limit mm (in) 36.820 (1.4496) 38.720 (1.5244)
Ex STD mm (in) 36.630 — 36.790 (1.4421 — 1.4484) | 38.820 — 38.980 (1.5283 — 1.5346)
Limit mm (in) 36.530 (1.4382) 38.720 (1.5244)
Camshaft journal
oil clearance Top, | STD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
2nd,
3rd,
4th | Limit mm (in) 0.120 (0.0047)
N STD mm (in) 0.045 — 0.087 (0.0018 — 0.0034)
5t
Limit mm (in) 0.120 (0.0047)
Camshaft
holder Top, | STD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
(housing) 2nd,
inside diameter 3rd,
4th | Limit mm (in) 23.171 (0.9122)
STD | mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5th
Limit mm (in) 26.171 (1.0304)
Camshaft To .
journal P.| sTD mm (in) 22.959 — 22.980 (0.9039 — 0.9047)
outside Zn:
; rd,
diameter 2t | Limit [ mm (in) 22.869 (0.9004)
o STD mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5t
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit | mm (in) 0.150 (0.0059)
Tappet outer : _ -
diameter STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)




14-8 DF90/115/140 “K4” ('04) MODEL

ltem Unit Data
DF90T | DF115(W)T
VALVE / VALVE GUIDE
Valve diameter IN mm (in) 33(1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN | STD mm (in) 0.23 - 0.27 (0.009 — 0.011)
(Cold engine
condition) EX | STD mm (in) 0.23-0.27 (0.009 -0.01 1)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°
Valve guide to STD | mmo(in) 0.020 — 0.047 (0.008 — 0.019)
valve stem IN
clearance Limit mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 - 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide IN
inside diameter E)& STD mm (in) 6.000 — 6.012 (0.2362 — 0.2367)
Valve guide IN
protrusion E)& STD mm (in) 13.5 (0.53)
Valve stem IN| STD | mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter
EX | STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit | mm (in) 0.14 (0.006)
deflection
EX | Limit mm (in) 0.18 (0.007)
IN, [ ,. .
Valve stem runout EX Limit mm (in) 0.05 (0.002)
Valve head IN
radial runout E)& Limit mm (in) 0.08 (0.003)
Valve head STD | mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX
Limit 0.7 (0.03)
Valve seat IN | STD mm (in) 1.1 -1.3(0.04 — 0.05)
contact width
EX | STD mm (in) 1.1-1.3(0.04 — 0.05)
Valve spring free STD| mm (in) 42.7 (1.68)
length
Limit 41.0 (1.61)
Valve spring tension STD | N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in)
Limit | N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in)
Valve spring
squareness Limit mm (in) 2.0 (0.08)
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ltem Unit Data
DF90T | DF115(W)T
CYLINDER / PISTON / PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)
Piston to cylinder STD | mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit | mm (in) 0.100 (0.0039)
Cylinder bore STD mm (in) 84.000 — 84.020 (3.3071 — 3.3079)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in) 83.970 — 83.990 (3.3059 — 3.3067)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring STD | mm (in) 0.20 — 0.35 (0.008 — 0.014)
end gap 1st
Limit | mm (in) 0.70 (0.028)
o STD | mm (in) 0.35 - 0.50 (0.014 — 0.020)
n
Limit | mm (in) 1.00 (0.039)
Piston ring STD | mm (in) Approx. 11.3 (0.44)
free end gap 1st
Limit mm (in) 9.0 (0.354)
q STD mm (in) Approx. 11.0 (0.43)
2n
Limit mm (in) 8.8 (0.347)
Piston ring to STD | mmo(in) 0.030 — 0.070 (0.0012 — 0.0028)
groove clearance 1st
Limit | mm (in) 0.120 (0.0047)
y STD | mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
2n
Limit | mm (in) 0.100 (0.0039)
Piston ring 1st | STD | mm (in) 1.22 — 1.24 (0.048 — 0.049)
groove width
ond | STD| mm (in) 1.51 — 1.53 (0.059 — 0.060)
Oil | STD| mm (in) 2.51 —2.53 (0.099 — 0.100)
Piston ring 1st | STD | mm (in) 1.17 — 1.19 (0.046 — 0.047)
thickness 2nd | STD| mm (in) 1.47 — 1.49 (0.058 — 0.059)
Pin clearance in STD | mm (in) 0.006 — 0.017 (0.0002 — 0.0007)
piston pin hole Limit | mm (in) 0.040 (0.0016)
Piston pin outside STD | mm (in) 20.997 — 21.000 (0.8267 — 0.8268)
diameter Limit |  mm (in) 20.980 (0.8260)
Piston pin hole STD | mm (in) 21.006 — 21.014 (0.8270 — 0.8273)
diameter Limit | mm (in) 21.040 (0.8283)
Pin clearance in STD | mm (in) 0.003 — 0.014 (0.0001 — 0.0006)
conrod amall end Limit | mm (in) 0.050 (0.0020)
Conrod small end STD| mm (in) 21.003 - 21.011 (0.8269 — 0.8272)

bore
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ltem Unit Data
DF90T DF115(W)T
CRANKSHAFT / CONROD
Conrod small end inside .
diameter STD mm (in) 21.003 - 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.030 — 0.050 (0.0012 — 0.0020)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end inside :
diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside .
diameter STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing
thickness STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
Conrod big end side STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center -
journal runout Limit mm (in) 0.04 (0.002)
Crankshaft journal oil STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing .
holder inside diameter STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
Crankshaft journal .
outside diameter STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
Crankshaft journal
outside diameter Limit mm (in) 0.010 (0.0004)
difference
(out of round and taper)
Crankshaft bearing .
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (in) 0.11-0.31(0.004 - 0.012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust .
bearing thickness STD mm (in) 2.425 —2.475 (0.0955 — 0.0974)




DF90/115/140 “K4” (’04) MODEL 14-11

ltem Unit Data
DF90T | DF115(W)T
ELECTRICAL
Ignition timing Degrees BTDC 1° —BTDC 44° ’ BTDC 3° - BTDC 44°
Over revolution limiter r/min 6200
CKP sensor resistance Qat20°C 168 — 252
CMP sensor resistance Qat20°C —
Primary Q at20°C 1.9-25
Ignition coil resistance No. 2 — No. 3: 18 — 34 (including H.T. cord and spark plug cap)
Secondary | k{2 at20°C No. 1 — No. 4: 19 — 36 (including H.T. cord and spark plug cap)
High tension code resistance kQ/m at 20 °C Approx. 16
Battery charge coil resistance Q at20°C 0.16 - 0.24
Battery charge coil output (12 V) Watt 480
Type NGK BKR6E
Standard spark plug
Gap mm (in) 0.7 — 0.8 (0.028 — 0.031)
. Main fuse: 60
Fuse amp. rating A Sub fuse: 30
Recommended battery
capacity (12 V) Ah (kC) 100 (360) or larger
Fuel injector resistance Qat20°C 11.0-16.5
IAC valve resistance Q at20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at25° C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Qat20°C 145 -190
Starter motor relay resistance Qat20°C 145 -190
PTT motor relay resistance Q at20°C 25-37
STARTER MOTOR
Max. continuous time of use Sec. 30
Motor output kW 1.4
STD i 16.0 (0.63
Brush length — mm (!n) ( )
Limit mm (in) 12.0 (0.47)
Commutator STD mm (In) 05-0.8 (002 - 003)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (|n) 29.0 (1 14)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (in) 0.40 (0.016)
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PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.5 (0.22)
Commutator outside STD mm (i) 22.0(0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the moni-

tor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

PRIORITY FAIL-SAFE SYSTEM
. FAILED ITEM CODE LAMP FLASHING PATTERN ACTIVATING

1 MAP sensor 1 3-4 82 I nnnIt_ YES
2 CKP sensor 4-2 gfr; |||| | ||| YES
IAC valve / By-pass air 3_1 |on NO
screw adjustment off —| |—| |—| |—| |—

4 CMP sensor 2-4 28 NI NNNn YES
5 CTP switch 2-2 |2 ] [ NO
6 Cylinder temp. sensor 1-4 gfr; | | | | | | | | | | YES
7 IAT sensor 2-3 gfr; | | | | | | YES
8 :vll?epsijllsg(ratzect passage) 8-2 gfr; T NGO
ot a9 o
SE:::;st manifold temp. 1_5 gfr; _|_|_|_|IL|_L|_|J—|_ YES
1 Fuel injector 4-3 gz _|_|_|_|_|_|_|_|_|_|_|_|_|_|_ NO

* If more than two items fail at once, the self-diagnostic indicaion appears according to priority order. The
indication repeats three times.

10
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SERVICE DATA (DF140)

Item Unit Data
DF140(W)T DF140Z
POWERHEAD
Recommended operation range r/min 5600 — 6200
Idle speed r/min 700 + 50 (in-gear: approx. 700)

* Cylinder compression

kPa (kg/cm?, psi)

1200 — 1600 (12 — 16, 171 — 228)

* Cylinder compression max.
difference between any other
cylinders

kPa (kg/cm?, psi)

100 (1.0, 14)

* Engine oil pressure

kPa (kg/cm?, psi)

450 - 500 (4.5 - 5.0, 64 — 71) at 3 000 r/min.
(at normal operating temp.)

Engine oll

API classification SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40

Engine oil amounts

L (US/Imp. qt)

5.5 (5.8/4.8): Oil change only
5.7 (6.0/5.0): Oil filter change

Thermostat operating
temperature

°C(°F)

58 — 62 (136 — 144)

* Figures shown are guidelines only, not absolute service limits.
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ltem Unit Data
DF140(W)T ‘ DF140z
CYLINDER HEAD / CAMSHAFT
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces - .
distortion Limit mm (in) 0.10 (0.004)
Cam height N STD | mm (in) 39.520 — 39.680 (1.5560 — 1.5622)
Limit mm (in) 39.420 (1.5520)
Ex STD mm (in) 39.320 — 39.480 (1.5480 — 1.5543)
Limit mm (in) 39.220 (1.5441)
Camshaft journal To
oil clearance P lsmD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
2nd,
3rd,
4th Limit mm (in) 0.120 (0.0047)
o STD mm (in) 0.045 —0.087 (0.0018 — 0.0034)
5t
Limit mm (in) 0.120 (0.0047)
Camshaft holder To
(housing) Pl sTD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
inside diameter 2nd,
3rd,
4th Limit mm (in) 23.171 (0.9122)
o STD mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5t
Limit mm (in) 26.171 (1.0304)
Camshaft To
journal outside Pl sTD mm (in) 22.959 —22.980 (0.9039 — 0.9047)
diameter 2nd,
3rd,
Limit mm (in) 22.869 (0.9004)
4th
A STD | mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5t
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit | mm (in) 0.150 (0.0059)
Tappet outer . B _
diameter STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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ltem Unit Data
DF140(W)T ‘ DF140z
VALVE / VALVE GUIDE
Valve diameter IN mm (in) 33 (1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN | STD mm (in) 0.23 — 0.27 (0.009 — 0.011)
(Cold engine
condition) EX | STD mm (in) 0.23-0.27 (0.009 -0.01 1)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°
Valve guide to STD | mmo(in) 0.020 — 0.047 (0.008 — 0.019)
valve stem IN
clearance Limit mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 - 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide IN
inside diameter E)& STD mm (in) 6.000 — 6.012 (0.2362 — 0.2367)
Valve guide IN
protrusion E)& STD mm (in) 13.5 (0.53)
Valve stem IN| STD | mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter
EX| STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit | mm (in) 0.14 (0.008)
deflection
EX | Limit mm (in) 0.18 (0.007)
IN, [ ,. .
Valve stem runout EX Limit mm (in) 0.05 (0.002)
Valve head IN
radial runout E)& Limit mm (in) 0.08 (0.003)
Valve head STD | mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX
Limit 0.7 (0.03)
Valve seat IN | STD mm (in) 1.1 -1.3(0.04 — 0.05)
contact width
EX | STD mm (in) 1.1-1.3(0.04 — 0.05)
Valve spring free STD | mm (in) 42.7 (1.68)
length
Limit 41.0 (1.61)
Valve spring tension STD | N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in)
Limit | N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in)
Valve spring
squareness Limit mm (in) 2.0 (0.08)
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ltem Unit Data
DF140(W)T | DF140Z
CYLINDER / PISTON / PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)
Piston to cylinder STD | mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit | mm (in) 0.100 (0.0039)
Cylinder bore STD | mm (in) 86.000 — 86.020 (3.3858 — 3.3866)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in) 85.970 — 85.990 (3.3846 — 3.3854)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring 1 STD | mm (in) 0.20 — 0.35 (0.008 — 0.014)
d st
end gap Limit | mm (in) 0.70 (0.028)
o STD | mm (in) 0.35 - 0.50 (0.014 — 0.020)
n
Limit | mm (in) 1.00 (0.039)
Piston ring STD | mm (in) Approx. 11.6 (0.46)
free end gap st —— .
Limit mm (in) 9.3 (0.37)
g STD mm (in) Approx. 11.5 (0.45)
2n
Limit mm (in) 9.2 (0.36)
Piston ring to STD | mm (in) 0.030 — 0.070 (0.0012 — 0.0028)
groove st —— :
Limit mm (in) 0.120 (0.0047)
clearance
o STD | mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
n
Limit | mm (in) 0.100 (0.0039)
Piston ring 1st | STD | mm (in) 1.22 - 1.24 (0.048 — 0.049)
idth
groovewi ond | STD | mm (in) 1.51 — 1.53 (0.059 — 0.060)
Oil | STD| mm (in) 2.51 - 2.53 (0.099 — 0.100)
Piston ring 1st | STD| mm (in) 1.17 — 1.19 (0.046 — 0.047)
thickness 2nd | STD | mm (in) 1.47 —1.49 (0.058 — 0.059)
Pin clearance in STD | mm (in) 0.006 — 0.017 (0.0002 — 0.0007)
piston pin hole Limit | mm (in) 0.040 (0.0016)
Piston pin outside STD | mm (in) 20.997 — 21.000 (0.8267 — 0.8268)
diameter Limit | mm (in) 20.980 (0.8260)
Piston pin hole STD | mm (in) 21.006 — 21.014 (0.8270 — 0.8273)
diameter Limit | mm (in) 21.040 (0.8283)
Pin clearance in STD | mm (in) 0.003 — 0.014 (0.0001 — 0.0006)
conrod amall end Limit | mm (in) 0.050 (0.0020)
Conrod small end STD | mm (in) 21.003 — 21.011 (0.8269 — 0.8272)

bore
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ltem Unit Data
DF140(W)T DF140z
CRANKSHAFT / CONROD
Conrod small end inside
diameter STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.030 — 0.050 (0.0012 — 0.0020)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end inside .
diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside
diameter STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing
thickness STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
Conrod big end side STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center - .
journal runout Limit mm (in) 0.04 (0.002)
Crankshaft journal STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
oil clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing .
holder inside diameter STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
Crankshaft journal
outside diameter STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
Crankshaft journal
outside diameter Limit mm (in) 0.010 (0.0004)
difference
(out of round and taper)
Crankshaft bearing .
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (in) 0.11-0.31(0.004 - 0.012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust .
bearing thickness STD mm (in) 2.425 —2.475 (0.0955 — 0.0974)
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ltem Unit Data
DF140(W)T DF140Z
ELECTRICAL
Ignition timing Degrees BTDC 5 -BTDC 45
Over revolution limiter r/min 6500
CKP sensor resistance Qat20°C 168 — 252
CMP sensor resistance Qat20°C —
Primary Qat20°C 1.9-25
Ignition coil resistance No. 2 — No. 3: 18 — 34 (including H.T. cord and spark plug cap)
Secondary | k{2 at20°C No. 1 —No. 4: 19 — 36 (including H.T. cord and spark plug cap)
High tension code resistance k€2 /m at 20 °C Approx. 16
Battery charge coil resistance Q at20°C 0.16 —0.24
Battery charge coil output (12 V) Watt 480
Type NGK BKR6E
Standard spark plug
Gap mm (in) 0.7 - 0.8 (0.028 — 0.031)
. Main fuse: 60
Fuse amp. rating A Sub fuse: 30
Recommended battery
capacity (12 V) Ah (kC) 100 (360) or larger
Fuel injector resistance Qat20°C 11.0-16.5
IAC valve resistance Q at20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at25° C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Qat20°C 145 - 190
Starter motor relay resistance Qat20°C 145 - 190
PTT motor relay resistance Qat20°C 25-37
STARTER MOTOR
Max. continuous time of use Sec. 30
Motor output kW 1.4
STD i 16.0 (0.63
Brush length — mn (!n) ( )
Limit mm (in) 12.0 (0.47)
Commutator STD mm (in) 0.5-0.8 (0.02 - 0.03)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (in) 29.0 (1.14)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (in) 0.40 (0.016)
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PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.0 (0.20)
Commutator outside STD mm (in) 22.0(0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the moni-

tor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

PRIORITY FAIL-SAFE SYSTEM
. FAILED ITEM CODE LAMP FLASHING PATTERN ACTIVATING
1 MAP sensor 1 3-4 g; | | | | | | | | YES
2 CKP sensor 4-2 gfr; | | | | | | | | YES
3 IAC valve/By-pass air 3_1 |on NO

screw adjustment off —| |-| |-| |—| |—
4 CMP sensor 2-4 |28 [ T YES
5 CTP switch 2-2 |8 ] | NO
6 Cylinder temp. sensor 1-4 g; | | | | | | | | | | YES
7 IAT sensor 2-3 gfr; | | | | | YES
MAP sensor 2 on
8 (Pressure detect passage) 3=2 1 of —ﬂ-l—l—ﬂ—ﬂ—l—l— NO
Rectifier & regulator on
o (Over-charging) =11 o _|_|_|_|_ NO
10 Exhaust manifold temp. 1_5 |on _ﬂ_|_|_|—|_|_|_|_|_|_|_ VES
sensor off
11 Fuel injector 4-3 gfr; | | | | | | | | | NO

* If more than two items fail at once, the self-diagnostic indication appears according to priority order. The
indication repeats three times.
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TEMPERATURE SENSOR

The cylinder temperature sensor has been changed.
(@ Change of sensor shape (@ Change of connector @ Elimination of O-ring
@ Change of tube color

O-ring Tube color: Gray % Tube color: Green

14 mm
/
=n

12Qmm

N7

@ 12 mm ® 9 mm

CYLINDER BLOCK

The cylinder block has been changed because of the change of temperature sensor.

(/512mm. ¢ <259mmI

O O
-)

Early Late

RECTIFIER & REGULATOR

The rectifier & regulator has been changed because of the change of temperature sensor.

71/

VI T
’ ]

i) G U]

NOTE:
On the late type rectifier & regulator, the temperature sensor does not contact with cooling water.
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POWER TRIM & TILT (P.T.T.) RELAY

The P.T.T. relays (for UP and for DOWN) have been incorporated and changed in shape.
In accordance with this change, the P.T.T. relay plate and the ground cable have been eliminated and the

holder has been added.

PTT relay assy

PTT relay plate
PTT relay assy (UP)
@gﬂ
Q.\
/' e
Ground cable PTT relay assy (DOWN)

PTT relay holder

Early Late

ELECTRIC PARTS HOLDER

In accordance with the change of P.T.T. relay, the electric parts holder has been changed in shape.

] u ]
Early Late

P.T.T. MOTOR

In accordance with the change of P.T.T. relay, the lead connector of P.T.T. motor has been changed.
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TILT LIMIT SWITCH SYSTEM

To adjust the maximum tilt position, the tilt limit switch system has been added on the clamp bracket shaft.
Adjusting procedure:

To reduce the amount of tilt, move the tab “A” of cam upward.

To increase the amount of tilt, move the tab “A” of cam downward.

SWIVEL BRACKET

In accordance with the additional of the tilt limit switch system, the swivel bracket has been changed in
shape and machining.

Late

CLAMP BRACKET SHAFT

In accordance with additional of the tilt limit switch, the hole and paint marking have been added on the
clamp bracket shaft.

¢ 3.2 mm hole “Red” paint marking

NOTE:
Install the clamp bracket shaft with “Red” paint marking toward up side.
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PORT CLAMP BRACKET

The hole in the port clamp bracket has been enlarged.

DRIVESHAFT

The driveshaft has been changed in shape.
In accordance with this change, the washers pre-loading to driveshaft have been eliminated.

poo--ese- :/ Washers
Flange (¢ 40 mm) 1 )
10000

o [ 1 wp o [ [T

Early Late

NOTE:
In accordance with this change, the servicing procedure for “Back-up Shim Adjustment” has been changed.

PINION GEAR BACK UP SHIM

The pinion gear back-up shim has been added.
Available thickness: 0.50 mm, 0.55 mm
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LOWER UNIT GEARS-SHIMMING AND ADJUSTMENT

In accordance with the eliminate of the washers preloading to
driveshaft, the servicing procedure for “Tooth Contact Pattern
Check” has been changed.

Checking and adjusting tooth contact pattern
(Pinion and Forward gear)
Check the tooth contact pattern by using the following procedure:

1. To assess the tooth contact, apply a light coat of Prussian
Blue on the convex surface of the forward gear.

2. Install the propeller shaft and the housing assembly (minus
the reverse gear and the internal components).

Concave side

Convex side

3. Push the propeller shaft inward and hold in position.

4. Pull the driveshaft upward and hold in position. Heel

5. Using driveshaft holder tool, rotate the driveshaft 5 — 6 times. Toe
09921-29410: Driveshaft holder TOOTH

Tooth top Y CONTACT

6. Carefully pull out the propeller shaft and the housing to Tooth bottom

check the tooth contact pattern.
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*SPECIFICATIONS (DF90T/115T/115WT)

* These specifications are subject to change without notice.

Iltem Unit Data
DF90T | DF115T/115WT
PRE-FIX 09001F ‘ 11501F
DIMENSIONS & WEIGHT
Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall height L mm (in) 1556 (61.3)
UL mm (in) 1683 (66.3)
Weight L kg (Ibs) 189.0 (416)
(without engine oil)
UL kg (Ibs) 194.0 (427)
Transom height L mm (inch type) 539 (20)
UL mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 66.2 (90) 84.6 (115)
Recommended operating range r/min 4500 — 5500 5000 — 6000
Idle speed r/min 625 + 25 (in-gear: approx. 625)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 84.0 (3.31)
Stroke mm (in) 88.0 (3.46)
Total displacement cm? (cu in) 1950 (119.0)
Compression ratio 1 9.8
Spark plug NGK BKR6ES

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Remote control
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ltem Unit Data
DF90T DF115T/115WT
FUEL & OIL
Fuel Suzuki highly recommends that you use alcohol-free unleaded gasoline
with a minimum pump octane rating of 87 (R/2 + M/2 method) or 91
(Research method). However, blends of unleaded gasoline and alcohol
with equivalent octane content may be used.
Engine oil API classification ~ SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40
Engine oil amounts 5.5 (5.8/4.8): Oil change only
L (US/mp. gt 5.7 (6.0/5.0): Oil filter change
Gear oil SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)
Gearcase oil capacity ml (US/Imp. 0z) 1050 (35.5/37.0)
BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear
Transmission Forward-Neutral-Reverse
Reduction system Bevel gear
Gear ratio 12: 25 (2.083)
Drive line impact protection Spline drive rubber hub
Propeller Blade x Diam. (in) x Pitch (in)
Y3 x 1312 x 15
Y% 3 X 14 X 17
Y% 3 x 14 x 19
Y% 3 x 14 X 21
Y% 3 x 14 x 23
% 3 x 14 X 18
* 3 X 14 X 20
Y¢: Aluminum propeller * 3 x 14 x 22
% : Stainless steel propeller * 3 x 14 x 24

REDUCTION SYSTEM

1st reduction gear ratio

8 ) 29:36 (1.241)
(Crankshaft drive gear: Driven gear)

2nd reduction gear ratio
. 12:25 (2.083)
(Lower unit)

Total reduction gear ratio
2.586 (36/29 x 25/12)




15-4 DF90/115/140 “K5” (’05) MODEL

*SPECIFICATIONS (DF140T/140WT/140Z/140WZ2)

* These specifications are subject to change without notice.

Data
Iltem Unit
DF140T/140WT | DF140Z/140WZ
PRE-FIX 14001F ‘ 140012
DIMENSIONS & WEIGHT
Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall heigt L mm (in) 1611 (63.4)
UL mm (in) 1738 (68.4)
Weight L kg (Ibs) 186.0 (410)
(without engine oil)
UL kg (Ibs) 191.0 (421)
Transom height L mm (inch type) 539 (20)
UL mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 103 (140)
Recommended operating range r/min 5600 — 6 200
Idle speed r/min 700 = 50 (in-gear: approx. 700)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 86 (3.39)
Stroke mm (in) 88 (3.46)
Total displacement cmd (cu in) 2044 (124.6)
Compression ratio 01 9.7
Spark plug NGK BKR6E

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Remote control
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Data
ltem Unit
DF140T/140WT DF140Z/140WZ
FUEL & OIL
Fuel Suzuki highly recommends that you use alcohol-free unleaded gasoline
with a minimum pump octane rating of 87 (R/2 + M/2 method) or 91
(Research method). However, blends of unleaded gasoline and alcohol
with equivalent octane content may be used.
Engine oil API classification ~ SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40
Engine oil amounts 5.5 (5.8/4.8) : Oil change only
L (US/imp. qt) 5.7 (6.0/5.0) : Oil filter change
Gear oil SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)
Gearcase oil capacity ml (US/Imp. 0z) 1050 (35.5/37.0)
BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear
Transmission Forward-Neutral-Reverse
Reduction system Bevel gear
Gear ratio 12:23(1.917)
Drive line impact protection Spline drive rubber hub
Propeller shaft rotation (when shift into forward) clockwise counterclockwise
Propeller Blade x Diam. (in) x Pitch (in)
w 3 x 1312 x 15
w 3 x 14 x 17
w 3 x 14 x 19
w 3 x 14 x 21
w 3 x 14 x 23
* 3 x 14 x 18 * 3 x 14 x 18
* 3 x 14 x 20 * 3 x 14 x 20
ve: Aluminum propeller * 3 x 14 x 22 * 3 x 14 x 22
*: Stainless steel propeller * 3 x 14 x 24 *x 3 x 14 x 24
REDUCTION SYSTEM
1st reduction gear ratio
i ) 29:36 (1.241)
(Crankshaft drive gear: Driven gear)
2nd reduction gear ratio
. 12:23(1.917)
(Lower unit gear)
Total reduction gear ratio
2.379 (36/29 x 23/12)
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SERVICE DATA (DF90T/115T/115WT)

Item Unit Data
DF90T ‘ DF115T/115WT
POWERHEAD
Recommended operation range r/min 4500 — 5500 ‘ 5000 — 6000
Idle speed r/min 625 + 25 (in-gear: approx. 625)
* Cylinder compression kPa (kg/cm?, psi) 1300 — 1700 (13 — 17, 185 — 242)

* Cylinder compression max.
difference between any other kPa (kg/cm?, psi)
cylinders

100 (1.0, 14)

* Engine oil pressure
kPa (kg/cm?, psi)

550 — 600 (5.5 — 6.0, 78 — 85) at 3 000 r/min.
(at normal operating temp.)

Engine oll

API classification SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40

Engine oil amounts
L (US/Imp. qt)

5.5 (5.8/4.8): Oil change only
5.7 (6.0/5.0): OQil filter change

Thermostat operating o (o
temperature CCh

58 — 62 (136 — 144)

* Figures shown are guidelines only, not absolute service limits.
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ltem Unit Data
DF90T ‘ DF115T/115WT
CYLINDER HEAD / CAMSHAFT
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces o .
distortion Limit mm (in) 0.10 (0.004)
Cam height N STD mm (in) 36.920 — 37.080 (1.4535 — 1.4598) | 38.820 — 38.980 (1.5283 — 1.5346)
Limit mm (in) 36.820 (1.4496) 38.720 (1.5244)
Ex STD mm (in) 36.630 — 36.790 (1.4421 — 1.4484) | 38.820 — 38.980 (1.5283 — 1.5346)
Limit mm (in) 36.530 (1.4382) 38.720 (1.5244)
Camshaft journal
oil clearance Top, | STD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
2nd,
3rd,
4th | Limit mm (in) 0.120 (0.0047)
N STD mm (in) 0.045 — 0.087 (0.0018 — 0.0034)
5t
Limit mm (in) 0.120 (0.0047)
Camshaft
journal Top, | STD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
(housing) 2nd,
inside diameter 3rd,
4th | Limit mm (in) 23.171 (0.9122)
STD | mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5th
Limit mm (in) 26.171 (1.0304)
Camshaft To .
i P.| sTD mm (in) 22.959 —22.980 (0.9039 — 0.9047)
journal ond
outside 3nd,
; rd,
diameter 2t | Limit [ mm (in) 22.869 (0.9004)
o STD mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5t
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit | mm (in) 0.150 (0.0059)
Tappet outer : _ -
diameter STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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ltem Unit Data
DF90T ‘ DF115T/A15WT
VALVE / VALVE GUIDE
Valve diameter IN mm (in) 33 (1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN | STD mm (in) 0.23 - 0.27 (0.009 — 0.011)
(Cold engine
condition) EX | STD mm (in) 0.23-0.27 (0.009 -0.01 1)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°
Valve guide to STD | mmo(in) 0.020 — 0.047 (0.008 — 0.019)
valve stem IN
clearance Limit mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 - 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide IN
inside diameter E)& STD mm (in) 6.000 — 6.012 (0.2362 — 0.2367)
Valve guide IN
protrusion E)& STD mm (in) 13.5 (0.53)
Valve stem IN| STD | mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter
EX | STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit | mm (in) 0.14 (0.006)
deflection
EX | Limit mm (in) 0.18 (0.007)
IN, [ ,. .
Valve stem runout EX Limit mm (in) 0.05 (0.002)
Valve head IN
radial runout E)& Limit mm (in) 0.08 (0.003)
Valve head STD | mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX
Limit 0.7 (0.03)
Valve seat IN| STD| mm (in) 1.1-1.3(0.04 — 0.05)
contact width
EX | STD mm (in) 1.1-1.3(0.04 — 0.05)
Valve spring free STD| mm (in) 42.7 (1.68)
length
Limit 41.0 (1.61)
Valve spring tension STD | N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in)
Limit | N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in)
Valve spring
squareness Limit mm (in) 2.0 (0.08)




DF90/115/140 “K5” (’05) MODEL

15-9

ltem Unit Data
DF90T | DF115T/115WT
CYLINDER / PISTON / PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)
Piston to cylinder STD | mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit | mm (in) 0.100 (0.0039)
Cylinder bore STD mm (in) 84.000 — 84.020 (3.3071 — 3.3079)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in) 83.970 — 83.990 (3.3059 — 3.3067)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring STD | mm (in) 0.20 — 0.35 (0.008 — 0.014)
end gap 1st
Limit | mm (in) 0.70 (0.028)
ond STD mm (in) 0.35-0.50 (0.014 — 0.020)
n
Limit mm (in) 1.00 (0.039)
Piston ring STD | mm (in) Approx. 11.3 (0.44)
free end gap 1st
Limit mm (in) 9.0 (0.354)
q STD mm (in) Approx. 11.0 (0.43)
2n
Limit mm (in) 8.8 (0.347)
Piston ring to STD | mmo(in) 0.030 — 0.070 (0.0012 — 0.0028)
groove clearance 1st
Limit | mm (in) 0.120 (0.0047)
g STD| mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
2n
Limit mm (in) 0.100 (0.0039)
Piston ring 1st | STD | mm (in) 1.22 — 1.24 (0.048 — 0.049)
groove width
2nd | STD mm (in) 1.51 — 1.53 (0.059 — 0.060)
Oil | STD | mm (in) 2.51 —2.53 (0.099 — 0.100)
Piston ring st | STD | mm (in) 1.17 - 1.19 (0.046 — 0.047)
thickness ond | STD | mm (in) 1.47 — 1.49 (0.058 — 0.059)
Pin clearance in STD | mm (in) 0.006 — 0.017 (0.0002 — 0.0007)
piston pin hole Limit | mm (in) 0.040 (0.0016)
Piston pin outside STD | mm (in) 20.997 — 21.000 (0.8267 — 0.8268)
diameter Limit |  mm (in) 20.980 (0.8260)
Piston pin hole STD | mm (in) 21.006 —21.014 (0.8270 - 0.8273)
diameter Limit | mm (in) 21.040 (0.8283)
Pin clearance in STD | mm (in) 0.003 - 0.014 (0.0001 — 0.0006)
conrod small end Limit | mm (in) 0.050 (0.0020)

Conrod small end

bore STD mm (in)

21.003 - 21.011 (0.8269 — 0.8272)
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ltem Unit Data
DF90T DF115T/115WT
CRANKSHAFT / CONROD
Conrod small end inside .
diameter STD mm (in) 21.003 - 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.030 — 0.050 (0.0012 — 0.0020)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end inside :
diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside .
diameter STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing .
thickness STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
Conrod big end side STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center - .
journal runout Limit mm (in) 0.04 (0.002)
Crankshaft journal ol STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing .
holder inside diameter STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
Crankshaft journal .
outside diameter STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
Crankshaft journal
outside diameter Limit mm (in) 0.010 (0.0004)
difference
(out of round and taper)
Crankshaft bearing .
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (in) 0.11-0.31(0.004 - 0.012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust .
bearing thickness STD mm (in) 2.425 —2.475 (0.0955 — 0.0974)
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ltem Unit Data
DF90T ‘ DF115T/115WT
ELECTRICAL
Ignition timing Degrees BTDC 1 —BTDC 44 ’ BTDC 3 -BTDC 44
Over revolution limiter r/min 6200
CKP sensor resistance Qat20°C 168 — 252
CMP sensor resistance Qat20°C —
Primary Q at20°C 1.9-25
Ignition coil resistance No. 2 — No. 3: 18 — 34 (including H.T. cord and spark plug cap)
Secondary | k{2 at20°C No. 1 — No. 4: 19 — 36 (including H.T. cord and spark plug cap)
High tension code resistance kQ/m at 20 °C Approx. 16
Battery charge coil resistance Q at20°C 0.16 - 0.24
Battery charge coil output (12 V) Watt 480
Type NGK BKR6E
Standard spark plug
Gap mm (in) 0.7 — 0.8 (0.028 — 0.031)
. Main fuse: 60
Fuse amp. rating A Sub fuse: 30
Recommended battery
capacity (12 V) Ah (kC) 100 (360) or larger
Fuel injector resistance Qat20°C 11.0-16.5
IAC valve resistance Q at20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at25° C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Qat20°C 145 -190
Starter motor relay resistance Qat20°C 145 -190
PTT motor relay resistance Qat20°C 25-37
STARTER MOTOR
Max. continuous time of use Sec. 30
Motor output kW 1.4
STD i 16.0 (0.63
Brush length — mm (!n) ( )
Limit mm (in) 12.0 (0.47)
Commutator STD mm (In) 05-0.8 (002 - 003)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (|n) 29.0 (1 14)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (in) 0.40 (0.016)
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PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.5 (0.22)
Commutator outside STD mm (i) 22.0(0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the moni-

tor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

FAIL-SAFE SYSTEM
ACTIVATING

1 MAP sensor 1 3-4 82 I nnnIt_ YES
2 CKP sensor 4-2 gfr; |||| | ||| YES
IAC valve / By-pass air 3_1 |on NO
screw adjustment off —| |—| |—| |—| |—

4 CMP sensor 2-4 28 NI NNNn YES
5 CTP switch 2-2 |2 ] [ NO
6 Cylinder temp. sensor 1-4 gfr; | | | | | | | | | | YES
7 IAT sensor 2-3 gfr; | | | | | | YES
8 :vll?epsijllsg(ratzect passage) 8-2 gfr; T NGO
ot a9 o
SE:::;st manifold temp. 1_5 gfr; _|_|_|_|IL|_L|_|J—|_ YES
1 Fuel injector 4-3 gz _|_|_|_|_|_|_|_|_|_|_|_|_|_|_ NO

* If more than two items fail at once, the self-diagnostic indicaion appears according to priority order. The
indication repeats three times.

PRIORITY FAILED ITEM CODE LAMP FLASHING PATTERN

10
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SERVICE DATA (DF140T/140WT/140Z/140WZ)

Data
I .
tem Unit DF140T/140WT DF140Z/140WZ
POWERHEAD
Recommended operation range r/min 5600 — 6200
Idle speed r/min 700 + 50 (in-gear: approx. 700)

* Cylinder compression

kPa (kg/cm?, psi)

1200 — 1600 (12 — 16, 171 — 228)

* Cylinder compression max.
difference between any other
cylinders

kPa (kg/cm?, psi)

100 (1.0, 14)

* Engine oil pressure

kPa (kg/cm?, psi)

450 - 500 (4.5 - 5.0, 64 — 71) at 3 000 r/min.
(at normal operating temp.)

Engine oll

API classification SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40

Engine oil amounts

L (US/Imp. qt)

5.5 (5.8/4.8): Oil change only
5.7 (6.0/5.0): Oil filter change

Thermostat operating
temperature

°C (°F)

58 — 62 (136 — 144)

* Figures shown are guidelines only, not absolute service limits.
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Data
ltem Unit
DF140T/140WT ‘ DF140Z/140WZ
CYLINDER HEAD / CAMSHAFT
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces - .
distortion Limit mm (in) 0.10 (0.004)
Cam height N STD | mm (in) 39.520 — 39.680 (1.5560 — 1.5622)
Limit mm (in) 39.420 (1.5520)
Ex STD mm (in) 39.320 — 39.480 (1.5480 — 1.5543)
Limit mm (in) 39.220 (1.5441)
Camshaft journal To
oil clearance P lsmD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
2nd,
3rd,
4th Limit mm (in) 0.120 (0.0047)
o STD mm (in) 0.045 —0.087 (0.0018 — 0.0034)
5t
Limit mm (in) 0.120 (0.0047)
Camshaft journal To
(housing) Pl sTD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
inside diameter 2nd,
3rd,
4th Limit mm (in) 23.171 (0.9122)
o STD mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5t
Limit mm (in) 26.171 (1.0304)
Camshaft To
journal outside Pl sTD mm (in) 22.959 —22.980 (0.9039 — 0.9047)
diameter 2nd,
3rd,
Limit mm (in) 22.869 (0.9004)
4th
A STD | mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5t
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit | mm (in) 0.150 (0.0059)
Tappet outer . B _
diameter STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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Data
ltem Unit
DF140T/140WT ‘ DF140Z/140WZ
VALVE / VALVE GUIDE
Valve diameter IN mm (in) 33 (1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN | STD mm (in) 0.23 — 0.27 (0.009 — 0.011)
(Cold engine
condition) EX| STD | mm (in) 0.23 - 0.27 (0.009 — 0.011)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°
Valve guide to STD | mm (in) 0.020 — 0.047 (0.008 — 0.019)
valve stem IN
clearance Limit mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 - 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide IN
inside diameter E)& STD mm (in) 6.000 — 6.012 (0.2362 — 0.2367)
Valve guide IN
protrusion E)& STD mm (in) 13.5 (0.53)
Valve stem IN| STD | mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter
EX | STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit | mm (in) 0.14 (0.006)
deflection
EX | Limit mm (in) 0.18 (0.007)
IN, |, . .
Valve stem runout EX Limit mm (in) 0.05 (0.002)
Valve head IN
radial runout E)& Limit mm (in) 0.08 (0.003)
Valve head STD | mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX
Limit 0.7 (0.03)
Valve seat IN|STD | mm (in) 1.1 -1.3 (0.04 — 0.05)
contact width
EX | STD mm (in) 1.1 -1.3(0.04 — 0.05)
Valve spring free STD | mm (in) 42.7 (1.68)
length
Limit 41.0 (1.61)
Valve spring tension STD | N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in)
Limit | N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in)
Valve spring
squareness Limit mm (in) 2.0 (0.08)
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Data
ltem Unit
DF140T/140WT \ DF140Z/140W2Z
CYLINDER / PISTON / PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)
Piston to cylinder STD | mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit | mm (in) 0.100 (0.0039)
Cylinder bore STD | mm (in) 86.000 — 86.020 (3.3858 — 3.3866)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in) 85.970 — 85.990 (3.3846 — 3.3854)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring 1 STD | mm (in) 0.20 — 0.35 (0.008 — 0.014)
d st
end gap Limit | mm (in) 0.70 (0.028)
o STD | mm (in) 0.35 - 0.50 (0.014 — 0.020)
n
Limit | mm (in) 1.00 (0.039)
Piston ring STD | mm (in) Approx. 11.6 (0.46)
free end gap st —— .
Limit mm (in) 9.3 (0.37)
g STD mm (in) Approx. 11.5 (0.45)
2n
Limit mm (in) 9.2 (0.36)
Piston ring to STD | mm (in) 0.030 — 0.070 (0.0012 — 0.0028)
groove st —— :
Limit mm (in) 0.120 (0.0047)
clearance
o STD | mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
n
Limit | mm (in) 0.100 (0.0039)
Piston ring 1st | STD | mm (in) 1.22 - 1.24 (0.048 — 0.049)
idth
groovewi ond | STD | mm (in) 1.51 — 1.53 (0.059 — 0.060)
Oil | STD| mm (in) 2.51 - 2.53 (0.099 — 0.100)
Piston ring 1st | STD| mm (in) 1.17 — 1.19 (0.046 — 0.047)
thickness 2nd | STD | mm (in) 1.47 —1.49 (0.058 — 0.059)
Pin clearance in STD | mm (in) 0.006 — 0.017 (0.0002 — 0.0007)
piston pin hole Limit | mm (in) 0.040 (0.0016)
Piston pin outside STD | mm (in) 20.997 — 21.000 (0.8267 — 0.8268)
diameter Limit | mm (in) 20.980 (0.8260)
Piston pin hole STD | mm (in) 21.006 — 21.014 (0.8270 — 0.8273)
diameter Limit | mm (in) 21.040 (0.8283)
Pin clearance in STD | mm (in) 0.003 — 0.014 (0.0001 — 0.0006)
conrod small end Limit | mm (in) 0.050 (0.0020)
Conrod small end STD | mm (in) 21.003 — 21.011 (0.8269 — 0.8272)

bore
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Data
ltem Unit
DF140T/140WT DF140zZ/140WZ
CRANKSHAFT / CONROD

Conrod small end inside
diameter STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.030 — 0.050 (0.0012 — 0.0020)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end inside .
diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside
diameter STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing
thickness STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
Conrod big end side STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center - .
journal runout Limit mm (in) 0.04 (0.002)
Crankshaft journal STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
oil clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing .
holder inside diameter STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
Crankshaft journal
outside diameter STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
Crankshaft journal
outside diameter Limit mm (in) 0.010 (0.0004)
difference
(out of round and taper)
Crankshaft bearing .
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (in) 0.11-0.31(0.004 - 0.012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust .
bearing thickness STD mm (in) 2.425 —2.475 (0.0955 — 0.0974)
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Data
ltem Unit
DF140T/140WT DF140Z/140WZ
ELECTRICAL
Ignition timing Degrees BTDC 5 -BTDC 45
Over revolution limiter r/min 6500
CKP sensor resistance Qat20°C 168 — 252
CMP sensor resistance Qat20°C —
Primary Qat20°C 1.9-25
Ignition coil resistance No. 2 — No. 3: 18 — 34 (including H.T. cord and spark plug cap)
Secondary | k{2 at20°C No. 1 —No. 4: 19 — 36 (including H.T. cord and spark plug cap)
High tension code resistance k€2 /m at 20 °C Approx. 16
Battery charge coil resistance Q at20°C 0.16 —0.24
Battery charge coil output (12 V) Watt 480
Type NGK BKR6E
Standard spark plug
Gap mm (in) 0.7 - 0.8 (0.028 — 0.031)
. Main fuse: 60
Fuse amp. rating A Sub fuse: 30
Recommended battery
capacity (12 V) Ah (kC) 100 (360) or larger
Fuel injector resistance Qat20°C 11.0-16.5
IAC valve resistance Q at20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at25° C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Qat20°C 145 - 190
Starter motor relay resistance Qat20°C 145 - 190
PTT motor relay resistance Qat20°C 25-37
STARTER MOTOR
Max. continuous time of use Sec. 30
Motor output kW 1.4
STD i 16.0 (0.63
Brush length — mn (!n) ( )
Limit mm (in) 12.0 (0.47)
Commutator STD mm (in) 0.5-0.8 (0.02 - 0.03)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (in) 29.0 (1.14)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (in) 0.40 (0.016)
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PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.0 (0.20)
Commutator outside STD mm (in) 22.0(0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the moni-

tor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

FAIL-SAFE SYSTEM
PRIORITY FAILED ITEM CODE LAMP FLASHING PATTERN ACTIVATING

1 MAP sensor 1 3-4 g; | | | | |||| YES

2 CKP sensor 4-2 gfr; | | | | | | | | YES

3 IAC valve/By-pass air 3_1 |on NO
screw adjustment off —| |—| |—| I—I |—

4 CMP sensor 2-4 |28 [ T YES

5 CTP switch 2-2 |8 ] | NO

6 Cylinder temp. sensor 1-4 g; | | | | | | | | | | YES

7 IAT sensor 2-3 gfr; | | | | | YES
MAP sensor 2 on

8 (Pressure detect passage) 3=2 | off —ﬂ—lm—m-l— NO
Rectifier & regulator on

o (Over-charging) =11 o _|_|_|_|_ NO

10 Exhaust manifold temp. 1_5 |on _ﬂ_ﬂ_l—|_|_|_|_|_|_|_ YES
sensor off
Fuel injector on

" (Open circuit) 4-3 off _|_|_|_|_|_|_|_|_|_|_|_|_|_|_ NO

* If more than two items fail at once, the self-diagnostic indication appears according to priority order. The
indication repeats three times.
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ENGINE WIRING HARNESS

The connectors of engine wiring harness have been changed from 8-pin to 16-pin type connector.
In accordance with this change, the connector holder has been changed and Monitor-Tachometer wire has
been eliminated.

16-pin connector
8-pin connector

SAFETY RELAY SYSTEM

This system is to avoid operating the starter motor when the engine is already operating.

The starter motor relay will only engage when the ignition switch is turned to the “START” position if the all of
the following conditions are satisfied:

¢ Lock plate is attached to emergency stop switch.

¢ Neutral switch is in “ON” position.

* Engine is not already operating.

Ignition switch

Jf ECM
—l @ Neutral switch
Ib
Q

Starter motor relay
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ECM

In accordance with addition of the safety relay system, ECM has been changed.

SUB-BATTERY CABLE

The sub-battery cable (ECM power source cable) is newly provided for accurate ECM operation.
The ECM power source flows through the white lead wire in the remote control extension harness which car-
ries battery power to the ignition switch. When the ignition switch is turned ON, battery power passes from
the white lead wire, through the ignition switch contacts to the gray output lead wire to the ECM.

——D—-@ S
ﬂ e

Sub battery cable
-l

| @ | 7

@ @ o

BATTERY n

ECM main relay

®O

15 amp. fuse y

Sub-battery cable To ECM
\ 15 amp Fuse < PB
o0™\-0
|
o @
B/BI
BATT [o}—W -
Gr
— ECM
IEIR iE IG (L—Gr — Gr— —@)
GND| —B

Ignition switch
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REMOTE CONTROL BOX AND REMOTE CONTROL WIRE

The remote control box and remote control wire have been changed.

Remote control box

Remote control wire

Fuse for meter

—{ / =]

-
) /
16-pin connector

aifl
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@
ENGINE
[ d

ADAPTOR

it o
I
1t —eD
r

FUSE FOR METER

_/
REMOCON HARNESS

TRIM GAUGE

SIDE MOUNT

REMOCON
HARNESS

DF90-140 2004 model
TOP OR FLASH MOUNT
DF90-140 2005 model

(D Top-mount remote control box @ Side-mount remote control box
@ PTT switch extension wire Remote control wire

@ Ignition switch © Extension wire

@ Emergency stop switch Remote control wire adaptor
® Ignition & stop switch panel @ Remote control wire adaptor
® Caution buzzer @@ Sub-battery cable (3.7 m)
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TILT LIMIT SWITCH COVER

The cover has been added on the tilt limit switch.
In accordance with this change, the tilt limit switch holder bolts have been changed in length and shape as

Ot= -~ OF

| 15 mm | 18 mm

20 mm 25 mm

= e

o
&

a7,

"L/ = |

N [

Tilt limit switch cover

PISTON OIL RING (For DF140) 2825 mm

The side rails of the piston oil ring have been changed in shape

and material.
0.5—0.45 mm

0.5—0.45 mm

TENSIONER ADJUSTER

The turn stopper plate of the tensioner adjuster has been eliminated.

Turn stopper plate

-~ E4&
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ENGIN HOLDER

The exhaust plug has been changed in length.
The circlip retaining the clutch shaft bearing has been added.

Circlip added 8 mm — 15 mm

UPPER AND LOWER MOUNT
The upper mount washer has been changed in inside diameter from 12.0 mm to 12.5 mm.
The lower mount washer has been changed in thickness from 2.5 mm to 3.0 mm.

The lower mount bolt has been changed in shape.

Upper mount Lower mount ©

SR \
any ®
®© asher

M \(/I\.ID.:h12.O mm—12.5 mm) \‘

3
®;§ \ Washer
@ / (Thickness: 2.5 mm— 3.0 mm)
Bolt
o)

17 mm —-19 mm
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TRANSOM BOLT

The transom bolt and related parts have been changed as shown below:

The transom bolt has been changed in thread pitch from 1.75 mm to 1.25 mm.

The lock washer has been eliminated.

The plane washer (O.D. 22 mm) has been changed in thickness from 2.5 mm to 3.0 mm.
The nut has been changed to lock nut.

Plane washer (Thickness: 2.5 mm) @ \ Plane washer (Thickness: 3.0 mm)

Lock washer
Nut Lock nut

& w7 QT
@ (Thread pitch: 1.75 mm) @ (Thread pitch: 1.25 mm)
RN

\
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WIRE/HOSE ROUTING
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MAP sensor

When installing sensor,

apply engine oil to sensor — T
O-ring. //_\

CTP switch

S

=
¥/

s

Battery charge coil ———

CiKP %?nsor —\ B

\

IAC valve

MAP sensor
IAT sensor
Battery cable (@
CTP switch

Battery cable ©

Electric parts
holder cover

VIEW C
o Tilt limit lead clamp
) o] | \
Z ) Tilt limit
Tilt limit switch lead clamp

Tilt limit switch



15-29

DF90/115/140 “K5” (’05) MODEL

(40 10109UU02 julOP ,

Z'ON 100 uonub)

‘alIm pea)| Josuas "dwa) pue
alIM pea) Joreinbal g Jaynoal Xi4
dwe|n

‘Bun-o0 Josusas 0} asealb juelsisal
Jarem Aldde ‘dosues Buljjeisul usypn

Josues ‘dwia) pjojiuew sneyxy

Jore|nbai g Jai0ey —
ssauJey Ulep

"2lIM pes| punoib sseuley ulew pue
a1m pes| punoub | | d yum jjoq uaybiL

Rejal urew NO3

Aejal Janelg

[ Aejal 11d

mpo
-
o

o
J[ILO

jugguaag

| T T T T T T T T T

L"ON 100 uoniubj

©

3dIS ANION3
.0€
aNo aim P,
pes| ssauleH @A Lm_ﬁwmm_
®
allm pes)
ssauleH

Aeneg

euluel S, Yyoums
onaubew Jayels

® TIvL3a

(eaeds yum)

(v 0g) esny ans

asnj urew asedsg

"lIM pBd| BYM
asny / ¢ pue pes| auym ind no

1

o

T

N

l0suss 49

"9JIM ped| Josuas
‘dwiey Jepuljho xi4
:dwen

Josuas "dway Jepulin

‘alim pea| punoib lojenbal g 1081 pue
pueq JojoW JaLIelS Yum joq usiybil|

lojow Jeyeis

110 Jojow JapElIS _.ml

Joreinbai g Janoal yum inu uaybi|

(v 09) @snj urepy

den / J0100UU0D
uol1edIUNWWOYD



15-30 DF90/115/140 “K5” (’05) MODEL

WIRING DIAGRAM
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16-2 DF90/115/140 “K6” ("06) MODEL

*SPECIFICATIONS (DF90T/115T/115WT)

* These specifications are subject to change without notice.

Iltem Unit Data
DF90T | DF115T/115WT
PRE-FIX 09001F ‘ 11501F
DIMENSIONS & WEIGHT
Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall height L mm (in) 1556 (61.3)
X mm (in) 1683 (66.3)
Weight L kg (Ibs) 189.0 (416)
(without engine oil)
X kg (Ibs) 194.0 (427)
Transom height L mm (inch type) 539 (20)
X mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 66.2 (90) 84.6 (115)
Recommended operating range r/min 4500 — 5500 5000 — 6000
Idle speed r/min 625 + 25 (in-gear: approx. 625)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 84.0 (3.31)
Stroke mm (in) 88.0 (3.46)
Total displacement cm? (cu in) 1950 (119.0)
Compression ratio 1 9.8
Spark plug NGK BKR6ES

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Remote control
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ltem Unit Data
DF90T DF115T/115WT
FUEL & OIL
Fuel Suzuki highly recommends that you use alcohol-free unleaded gasoline
with a minimum pump octane rating of 87 (R/2 + M/2 method) or 91
(Research method). However, blends of unleaded gasoline and alcohol
with equivalent octane content may be used.
Engine oil API classification ~ SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40
Engine oil amounts 5.5 (5.8/4.8): Oil change only
L (US/mp. gt 5.7 (6.0/5.0): Oil filter change
Gear oil SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)
Gearcase oil capacity ml (US/Imp. 0z) 1050 (35.5/37.0)
BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear
Transmission Forward-Neutral-Reverse
Reduction system Bevel gear
Gear ratio 12: 25 (2.083)
Drive line impact protection Spline drive rubber hub
Propeller Blade x Diam. (in) x Pitch (in)
Y3 x 1312 x 15
Y% 3 X 14 X 17
Y% 3 x 14 x 19
Y% 3 x 14 X 21
Y% 3 x 14 x 23
% 3 x 14 X 18
* 3 X 14 X 20
Y¢: Aluminum propeller * 3 x 14 x 22
% : Stainless steel propeller * 3 x 14 x 24

REDUCTION SYSTEM

1st reduction gear ratio

8 ) 29:36 (1.241)
(Crankshaft drive gear: Driven gear)

2nd reduction gear ratio
. 12:25 (2.083)
(Lower unit)

Total reduction gear ratio
2.586 (36/29 x 25/12)
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*SPECIFICATIONS (DF140T/140WT/140Z/140WZ2)

* These specifications are subject to change without notice.

Data
Iltem Unit
DF140T/140WT | DF140Z/140WZ
PRE-FIX 14001F ‘ 140012
DIMENSIONS & WEIGHT
Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall height L mm (in) 1611 (63.4)
X mm (in) 1738 (68.4)
Weight L kg (Ibs) 186.0 (410)
(without engine oil)
X kg (Ibs) 191.0 (421)
Transom height L mm (inch type) 539 (20)
X mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 103 (140)
Recommended operating range r/min 5600 -6 200
Idle speed r/min 700 = 50 (in-gear: approx. 700)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 86 (3.39)
Stroke mm (in) 88 (3.46)
Total displacement cm? (cu in) 2044 (124.6)
Compression ratio 1 9.7
Spark plug NGK BKR6E

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Remote control
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Data
ltem Unit
DF140T/140WT DF140Z/140WZ
FUEL & OIL
Fuel Suzuki highly recommends that you use alcohol-free unleaded gasoline
with a minimum pump octane rating of 87 (R/2 + M/2 method) or 91
(Research method). However, blends of unleaded gasoline and alcohol
with equivalent octane content may be used.
Engine oil API classification ~ SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40
Engine oil amounts 5.5 (5.8/4.8) : Oil change only
L (US/imp. qt) 5.7 (6.0/5.0) : Oil filter change
Gear oil SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)
Gearcase oil capacity ml (US/Imp. 0z) 1050 (35.5/37.0)
BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear
Transmission Forward-Neutral-Reverse
Reduction system Bevel gear
Gear ratio 12:23(1.917)
Drive line impact protection Spline drive rubber hub
Propeller shaft rotation (when shift into forward) clockwise counterclockwise
Propeller Blade x Diam. (in) x Pitch (in)
w 3 x 1312 x 15
w 3 x 14 x 17
w 3 x 14 x 19
w 3 x 14 x 21
w 3 x 14 x 23
* 3 x 14 x 18 * 3 x 14 x 18
* 3 x 14 x 20 * 3 x 14 x 20
v Aluminum propeller * 3 x 14 x 22 *x 3 x 14 x 22
*: Stainless steel propeller * 3 x 14 x 24 *x 3 x 14 x 24
REDUCTION SYSTEM
1st reduction gear ratio
i ) 29:36 (1.241)
(Crankshaft drive gear: Driven gear)
2nd reduction gear ratio
. 12:23(1.917)
(Lower unit gear)
Total reduction gear ratio
2.379 (36/29 x 23/12)
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SERVICE DATA (DF90T/115T/115WT)

Item Unit Data
DF90T ‘ DF115T/115WT
POWERHEAD
Recommended operation range r/min 4500 — 5500 ‘ 5000 — 6000
Idle speed r/min 625 + 25 (in-gear: approx. 625)
* Cylinder compression kPa (kg/cm?, psi) 1300 — 1700 (13 — 17, 185 — 242)

* Cylinder compression max.
difference between any other kPa (kg/cm?, psi)
cylinders

100 (1.0, 14)

* Engine oil pressure
kPa (kg/cm?, psi)

550 — 600 (5.5 — 6.0, 78 — 85) at 3 000 r/min.
(at normal operating temp.)

Engine oll

API classification SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40

Engine oil amounts
L (US/Imp. qt)

5.5 (5.8/4.8): Oil change only
5.7 (6.0/5.0): OQil filter change

Thermostat operating o (o
temperature CCh

58 — 62 (136 — 144)

* Figures shown are guidelines only, not absolute service limits.
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ltem Unit Data
DF90T ‘ DF115T/115WT
CYLINDER HEAD / CAMSHAFT
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces o .
distortion Limit mm (in) 0.10 (0.004)
Cam height N STD mm (in) 36.920 — 37.080 (1.4535 — 1.4598) | 38.820 — 38.980 (1.5283 — 1.5346)
Limit mm (in) 36.820 (1.4496) 38.720 (1.5244)
Ex STD mm (in) 36.630 — 36.790 (1.4421 — 1.4484) | 38.820 — 38.980 (1.5283 — 1.5346)
Limit mm (in) 36.530 (1.4382) 38.720 (1.5244)
Camshaft journal
oil clearance Top, | STD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
2nd,
3rd,
4th | Limit mm (in) 0.120 (0.0047)
N STD mm (in) 0.045 — 0.087 (0.0018 — 0.0034)
5t
Limit mm (in) 0.120 (0.0047)
Camshaft
journal Top, | STD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
(housing) 2nd,
inside diameter 3rd,
4th | Limit mm (in) 23.171 (0.9122)
STD | mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5th
Limit mm (in) 26.171 (1.0304)
Camshaft To .
i P.| sTD mm (in) 22.959 —22.980 (0.9039 — 0.9047)
journal ond
outside 3nd,
; rd,
diameter 2t | Limit [ mm (in) 22.869 (0.9004)
o STD mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5t
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit | mm (in) 0.150 (0.0059)
Tappet outer : _ -
diameter STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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ltem Unit Data
DF90T ‘ DF115T/A15WT
VALVE / VALVE GUIDE
Valve diameter IN mm (in) 33 (1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN | STD mm (in) 0.23 - 0.27 (0.009 — 0.011)
(Cold engine
condition) EX | STD mm (in) 0.23-0.27 (0.009 -0.01 1)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°
Valve guide to STD | mmo(in) 0.020 — 0.047 (0.008 — 0.019)
valve stem IN
clearance Limit mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 - 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide IN
inside diameter E)& STD mm (in) 6.000 — 6.012 (0.2362 — 0.2367)
Valve guide IN
protrusion E)& STD mm (in) 13.5 (0.53)
Valve stem IN| STD | mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter
EX | STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit | mm (in) 0.14 (0.006)
deflection
EX | Limit mm (in) 0.18 (0.007)
IN, [ ,. .
Valve stem runout EX Limit mm (in) 0.05 (0.002)
Valve head IN
radial runout E)& Limit mm (in) 0.08 (0.003)
Valve head STD | mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX
Limit 0.7 (0.03)
Valve seat IN| STD| mm (in) 1.1-1.3(0.04 — 0.05)
contact width
EX | STD mm (in) 1.1-1.3(0.04 — 0.05)
Valve spring free STD| mm (in) 42.7 (1.68)
length
Limit 41.0 (1.61)
Valve spring tension STD | N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in)
Limit | N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in)
Valve spring
squareness Limit mm (in) 2.0 (0.08)
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16-9

ltem Unit Data
DF90T | DF115T/115WT
CYLINDER / PISTON / PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)
Piston to cylinder STD | mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit | mm (in) 0.100 (0.0039)
Cylinder bore STD mm (in) 84.000 — 84.020 (3.3071 — 3.3079)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in) 83.970 — 83.990 (3.3059 — 3.3067)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring STD | mm (in) 0.20 — 0.35 (0.008 — 0.014)
end gap 1st
Limit | mm (in) 0.70 (0.028)
ond STD mm (in) 0.35-0.50 (0.014 — 0.020)
n
Limit mm (in) 1.00 (0.039)
Piston ring STD | mm (in) Approx. 11.3 (0.44)
free end gap 1st
Limit mm (in) 9.0 (0.354)
q STD mm (in) Approx. 11.0 (0.43)
2n
Limit mm (in) 8.8 (0.347)
Piston ring to STD | mmo(in) 0.030 — 0.070 (0.0012 — 0.0028)
groove clearance 1st
Limit | mm (in) 0.120 (0.0047)
g STD| mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
2n
Limit mm (in) 0.100 (0.0039)
Piston ring 1st | STD | mm (in) 1.22 — 1.24 (0.048 — 0.049)
groove width
2nd | STD mm (in) 1.51 — 1.53 (0.059 — 0.060)
Oil | STD | mm (in) 2.51 —2.53 (0.099 — 0.100)
Piston ring st | STD | mm (in) 1.17 - 1.19 (0.046 — 0.047)
thickness ond | STD | mm (in) 1.47 — 1.49 (0.058 — 0.059)
Pin clearance in STD | mm (in) 0.006 — 0.017 (0.0002 — 0.0007)
piston pin hole Limit | mm (in) 0.040 (0.0016)
Piston pin outside STD | mm (in) 20.997 — 21.000 (0.8267 — 0.8268)
diameter Limit |  mm (in) 20.980 (0.8260)
Piston pin hole STD | mm (in) 21.006 —21.014 (0.8270 - 0.8273)
diameter Limit | mm (in) 21.040 (0.8283)
Pin clearance in STD | mm (in) 0.003 - 0.014 (0.0001 — 0.0006)
conrod small end Limit | mm (in) 0.050 (0.0020)

Conrod small end

bore STD mm (in)

21.003 - 21.011 (0.8269 — 0.8272)
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ltem Unit Data
DF90T DF115T/115WT
CRANKSHAFT / CONROD
Conrod small end inside .
diameter STD mm (in) 21.003 - 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.030 — 0.050 (0.0012 — 0.0020)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end inside :
diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside .
diameter STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing .
thickness STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
Conrod big end side STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center - .
journal runout Limit mm (in) 0.04 (0.002)
Crankshaft journal ol STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing .
holder inside diameter STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
Crankshaft journal .
outside diameter STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
Crankshaft journal
outside diameter Limit mm (in) 0.010 (0.0004)
difference
(out of round and taper)
Crankshaft bearing .
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (in) 0.11-0.31(0.004 - 0.012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust .
bearing thickness STD mm (in) 2.425 —2.475 (0.0955 — 0.0974)
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ltem Unit Data
DF90T ‘ DF115T/115WT
ELECTRICAL
Ignition timing Degrees BTDC 1 —BTDC 44 ’ BTDC 3 -BTDC 44
Over revolution limiter r/min 6200
CKP sensor resistance Qat20°C 168 — 252
CMP sensor resistance Qat20°C —
Primary Q at20°C 1.9-25
Ignition coil resistance No. 2 — No. 3: 18 — 34 (including H.T. cord and spark plug cap)
Secondary | k{2 at20°C No. 1 — No. 4: 19 — 36 (including H.T. cord and spark plug cap)
High tension code resistance kQ/m at 20 °C Approx. 16
Battery charge coil resistance Q at20°C 0.16 - 0.24
Battery charge coil output (12 V) Watt 480
Type NGK BKR6E
Standard spark plug
Gap mm (in) 0.7 — 0.8 (0.028 — 0.031)
. Main fuse: 60
Fuse amp. rating A Sub fuse: 30
Recommended battery
capacity (12 V) Ah (kC) 100 (360) or larger
Fuel injector resistance Qat20°C 11.0-16.5
IAC valve resistance Q at20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at25° C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Qat20°C 145 -190
Starter motor relay resistance Qat20°C 145 -190
PTT motor relay resistance Qat20°C 25-37
STARTER MOTOR
Max. continuous time of use Sec. 30
Motor output kW 1.4
STD i 16.0 (0.63
Brush length — mm (!n) ( )
Limit mm (in) 12.0 (0.47)
Commutator STD mm (In) 05-0.8 (002 - 003)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (|n) 29.0 (1 14)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (in) 0.40 (0.016)
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PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.5 (0.22)
Commutator outside STD mm (i) 22.0(0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the moni-

tor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

FAIL-SAFE SYSTEM
ACTIVATING

1 MAP sensor 1 3-4 82 I nnnIt_ YES
2 CKP sensor 4-2 gfr; |||| | ||| YES
IAC valve / By-pass air 3_1 |on NO
screw adjustment off —| |—| |—| |—| |—

4 CMP sensor 2-4 28 NI NNNn YES
5 CTP switch 2-2 |2 ] [ NO
6 Cylinder temp. sensor 1-4 gfr; | | | | | | | | | | YES
7 IAT sensor 2-3 gfr; | | | | | | YES
8 :vll?epsijllsg(ratzect passage) 8-2 gfr; T NGO
ot a9 o
SE:::;st manifold temp. 1_5 gfr; _|_|_|_|IL|_L|_|J—|_ YES
1 Fuel injector 4-3 gz _|_|_|_|_|_|_|_|_|_|_|_|_|_|_ NO

* If more than two items fail at once, the self-diagnostic indicaion appears according to priority order. The
indication repeats three times.

PRIORITY FAILED ITEM CODE LAMP FLASHING PATTERN

10
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SERVICE DATA (DF140T/140WT/140Z/140WZ)

Data
I .
tem Unit DF140T/140WT DF140Z/140WZ
POWERHEAD
Recommended operation range r/min 5600 — 6200
Idle speed r/min 700 + 50 (in-gear: approx. 700)

* Cylinder compression

kPa (kg/cm?, psi)

1200 — 1600 (12 — 16, 171 — 228)

* Cylinder compression max.
difference between any other
cylinders

kPa (kg/cm?, psi)

100 (1.0, 14)

* Engine oil pressure

kPa (kg/cm?, psi)

450 - 500 (4.5 - 5.0, 64 — 71) at 3 000 r/min.
(at normal operating temp.)

Engine oll

API classification SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40

Engine oil amounts

L (US/Imp. qt)

5.5 (5.8/4.8): Oil change only
5.7 (6.0/5.0): Oil filter change

Thermostat operating
temperature

°C (°F)

58 — 62 (136 — 144)

* Figures shown are guidelines only, not absolute service limits.
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Data
ltem Unit
DF140T/140WT ‘ DF140Z/140WZ
CYLINDER HEAD / CAMSHAFT
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces - .
distortion Limit mm (in) 0.10 (0.004)
Cam height N STD | mm (in) 39.520 — 39.680 (1.5560 — 1.5622)
Limit mm (in) 39.420 (1.5520)
Ex STD mm (in) 39.320 — 39.480 (1.5480 — 1.5543)
Limit mm (in) 39.220 (1.5441)
Camshaft journal To
oil clearance P lsmD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
2nd,
3rd,
4th Limit mm (in) 0.120 (0.0047)
o STD mm (in) 0.045 —0.087 (0.0018 — 0.0034)
5t
Limit mm (in) 0.120 (0.0047)
Camshaft journal To
(housing) Pl sTD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
inside diameter 2nd,
3rd,
4th Limit mm (in) 23.171 (0.9122)
o STD mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5t
Limit mm (in) 26.171 (1.0304)
Camshaft To
journal outside Pl sTD mm (in) 22.959 —22.980 (0.9039 — 0.9047)
diameter 2nd,
3rd,
Limit mm (in) 22.869 (0.9004)
4th
A STD | mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5t
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit | mm (in) 0.150 (0.0059)
Tappet outer . B _
diameter STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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Data
ltem Unit
DF140T/140WT ‘ DF140Z/140WZ
VALVE / VALVE GUIDE
Valve diameter IN mm (in) 33 (1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN | STD mm (in) 0.23 — 0.27 (0.009 — 0.011)
(Cold engine
condition) EX| STD | mm (in) 0.23 - 0.27 (0.009 — 0.011)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°
Valve guide to STD | mm (in) 0.020 — 0.047 (0.008 — 0.019)
valve stem IN
clearance Limit mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 - 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide IN
inside diameter E)& STD mm (in) 6.000 — 6.012 (0.2362 — 0.2367)
Valve guide IN
protrusion E)& STD mm (in) 13.5 (0.53)
Valve stem IN| STD | mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter
EX | STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit | mm (in) 0.14 (0.006)
deflection
EX | Limit mm (in) 0.18 (0.007)
IN, |, . .
Valve stem runout EX Limit mm (in) 0.05 (0.002)
Valve head IN
radial runout E)& Limit mm (in) 0.08 (0.003)
Valve head STD | mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX
Limit 0.7 (0.03)
Valve seat IN|STD | mm (in) 1.1 -1.3 (0.04 — 0.05)
contact width
EX | STD mm (in) 1.1 -1.3(0.04 — 0.05)
Valve spring free STD | mm (in) 42.7 (1.68)
length
Limit 41.0 (1.61)
Valve spring tension STD | N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in)
Limit | N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in)
Valve spring
squareness Limit mm (in) 2.0 (0.08)
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Data
ltem Unit
DF140T/140WT \ DF140Z/140W2Z
CYLINDER / PISTON / PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)
Piston to cylinder STD | mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit | mm (in) 0.100 (0.0039)
Cylinder bore STD | mm (in) 86.000 — 86.020 (3.3858 — 3.3866)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in) 85.970 — 85.990 (3.3846 — 3.3854)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring 1 STD | mm (in) 0.20 — 0.35 (0.008 — 0.014)
d st
end gap Limit | mm (in) 0.70 (0.028)
o STD | mm (in) 0.35 - 0.50 (0.014 — 0.020)
n
Limit | mm (in) 1.00 (0.039)
Piston ring STD | mm (in) Approx. 11.6 (0.46)
free end gap st —— .
Limit mm (in) 9.3 (0.37)
g STD mm (in) Approx. 11.5 (0.45)
2n
Limit mm (in) 9.2 (0.36)
Piston ring to STD | mm (in) 0.030 — 0.070 (0.0012 — 0.0028)
groove st —— :
Limit mm (in) 0.120 (0.0047)
clearance
o STD | mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
n
Limit | mm (in) 0.100 (0.0039)
Piston ring 1st | STD | mm (in) 1.22 - 1.24 (0.048 — 0.049)
idth
groovewi ond | STD | mm (in) 1.51 — 1.53 (0.059 — 0.060)
Oil | STD| mm (in) 2.51 - 2.53 (0.099 — 0.100)
Piston ring 1st | STD| mm (in) 1.17 — 1.19 (0.046 — 0.047)
thickness 2nd | STD | mm (in) 1.47 —1.49 (0.058 — 0.059)
Pin clearance in STD | mm (in) 0.006 — 0.017 (0.0002 — 0.0007)
piston pin hole Limit | mm (in) 0.040 (0.0016)
Piston pin outside STD | mm (in) 20.997 — 21.000 (0.8267 — 0.8268)
diameter Limit | mm (in) 20.980 (0.8260)
Piston pin hole STD | mm (in) 21.006 — 21.014 (0.8270 — 0.8273)
diameter Limit | mm (in) 21.040 (0.8283)
Pin clearance in STD | mm (in) 0.003 — 0.014 (0.0001 — 0.0006)
conrod small end Limit | mm (in) 0.050 (0.0020)
Conrod small end STD | mm (in) 21.003 — 21.011 (0.8269 — 0.8272)

bore
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Data
ltem Unit
DF140T/140WT DF140zZ/140WZ
CRANKSHAFT / CONROD

Conrod small end inside
diameter STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.030 — 0.050 (0.0012 — 0.0020)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end inside .
diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside
diameter STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing
thickness STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
Conrod big end side STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center - .
journal runout Limit mm (in) 0.04 (0.002)
Crankshaft journal STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
oil clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing .
holder inside diameter STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
Crankshaft journal
outside diameter STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
Crankshaft journal
outside diameter Limit mm (in) 0.010 (0.0004)
difference
(out of round and taper)
Crankshaft bearing .
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (in) 0.11-0.31(0.004 - 0.012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust .
bearing thickness STD mm (in) 2.425 —2.475 (0.0955 — 0.0974)
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Data
ltem Unit
DF140T/140WT DF140Z/140WZ
ELECTRICAL
Ignition timing Degrees BTDC 5 -BTDC 45
Over revolution limiter r/min 6500
CKP sensor resistance Qat20°C 168 — 252
CMP sensor resistance Qat20°C —
Primary Qat20°C 1.9-25
Ignition coil resistance No. 2 — No. 3: 18 — 34 (including H.T. cord and spark plug cap)
Secondary | k{2 at20°C No. 1 —No. 4: 19 — 36 (including H.T. cord and spark plug cap)
High tension code resistance k€2 /m at 20 °C Approx. 16
Battery charge coil resistance Q at20°C 0.16 —0.24
Battery charge coil output (12 V) Watt 480
Type NGK BKR6E
Standard spark plug
Gap mm (in) 0.7 - 0.8 (0.028 — 0.031)
. Main fuse: 60
Fuse amp. rating A Sub fuse: 30
Recommended battery
capacity (12 V) Ah (kC) 100 (360) or larger
Fuel injector resistance Qat20°C 11.0-16.5
IAC valve resistance Q at20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at25° C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Qat20°C 145 - 190
Starter motor relay resistance Qat20°C 145 - 190
PTT motor relay resistance Qat20°C 25-37
STARTER MOTOR
Max. continuous time of use Sec. 30
Motor output kW 1.4
STD i 16.0 (0.63
Brush length — mn (!n) ( )
Limit mm (in) 12.0 (0.47)
Commutator STD mm (in) 0.5-0.8 (0.02 - 0.03)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (in) 29.0 (1.14)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (in) 0.40 (0.016)
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PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.0 (0.20)
Commutator outside STD mm (in) 22.0(0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the moni-

tor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

FAIL-SAFE SYSTEM
PRIORITY FAILED ITEM CODE LAMP FLASHING PATTERN ACTIVATING

1 MAP sensor 1 3-4 g; | | | | |||| YES

2 CKP sensor 4-2 gfr; | | | | | | | | YES

3 IAC valve/By-pass air 3_1 |on NO
screw adjustment off —| |—| |—| I—I |—

4 CMP sensor 2-4 |28 [ T YES

5 CTP switch 2-2 |8 ] | NO

6 Cylinder temp. sensor 1-4 g; | | | | | | | | | | YES

7 IAT sensor 2-3 gfr; | | | | | YES
MAP sensor 2 on

8 (Pressure detect passage) 3=2 | off —ﬂ—lm—m-l— NO
Rectifier & regulator on

o (Over-charging) =11 o _|_|_|_|_ NO

10 Exhaust manifold temp. 1_5 |on _ﬂ_ﬂ_l—|_|_|_|_|_|_|_ YES
sensor off
Fuel injector on

" (Open circuit) 4-3 off _|_|_|_|_|_|_|_|_|_|_|_|_|_|_ NO

* If more than two items fail at once, the self-diagnostic indication appears according to priority order. The
indication repeats three times.
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TIGHTENING TORQUE

Tightening torque — Important fasteners

* Tightening torque has been changed
from the 2006 year model.

ITEM THREAD TIGHTENING TORQUE
DIAMETER N-m kg-m Ib-ft
Cylinder head cover bolt 6 mm 11 1.1 8.0
. 8 mm 25 2.5 18.0
Cylinder head bolt 10 mm 20 70 50.0
8 mm 25 2.5 18.0
Crankcase bolt 10 mm 55 55 375
Conrod cap nut 8 mm 40 4.0 29.0
Camshaft housing bolt 6 mm 11 1.1 8.0
Camshaft timing sprocket bolt 10 mm 78 7.8 55.5
Timing chain guide bolt 6 mm 10 1.0 7.0
Intake manifold bolt/nut 8 mm 23 2.3 16.5
Oil pressure switch — 13 1.3 9.5
Fuel delivery pipe bolt 8 mm 23 2.3 16.5
Fuel delivery pipe plug/union bolt 12 mm 35 3.5 25.5
Fuel return pipe bolt (nut) 8 mm 23 2.3 16.5
Low pressure fuel pump bolt 6 mm 10 1.0 7.0
Thermostat cover bolt 6 mm 10 1.0 7.0
Flywheel bolt 16 mm 245 24.5 177.0
Starter motor mounting bolt 8 mm 23 2.3 16.5
10 mm 50 5.0 36.0
Qil filter Stand — 40 4.0 29.0
Engine oil filter — 14 1.4 10.0
Engine oil drain plug 12 mm 13 1.3 9.5
Oil relief valve — 27 2.7 19.5
Engine holder upper bolt 8 mm 25 2.5 18.0
Engine holder bolt 8 mm 23 2.3 16.5
. . 8 mm 23 2.3 16.5
Power unit mounting bolt 10 mm 50 50 36.0
Driveshaft housing bolt 10 mm 50 5.0 36.0
Upper mount nut Front 12 mm *80 *8.0 *58.0
Rear 12 mm 80 8.0 58.0
Upper mount cover bolt 10 mm 50 5.0 36.0
Lower mount bolt/nut 12 mm 60 6.0 43.0
Clamp bracket shaft nut 22 mm 43 4.3 31.0
Water pump case bolt 8 mm 17 1.7 12.5
Gearcase bolt 10 mm 55 5.5 40.0
Propeller shaft bearing housing bolt 8 mm 23 2.3 16.5
Pinion nut DF90/115 14 mm 100 10.0 72.5
DF140 120 12.0 87.0
Propeller nut 18 mm 55 5.5 40.0
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PERIODIC MAINTENANCE SCHEDULE

The chart below lists the recommended intervals for all the required periodic service work necessary to keep
the motor operating at peak performance and economy.
Maintenance intervals should be judged by number of hours or months, whichever comes first.

NOTE:

More frequent servicing should be performed on outboard motors that are used under severe conditions.

PERIODIC MAINTENANCE CHART

Interval | Initial 20 hrs. Every 50 hrs. | Every 100 hrs. | Every 200 hrs.
Item to be serviced or 1 month or 3 months or 6 months or 12 months
Spark plug — — I R
Breather hose & Fuel line | | | |
Replace every 2 years.

Engine oil R — R R
Gear oil R — R R
Lubrication — I I I
Anodes & Bonding wires — I I I
Battery — I I I
Fuel mixture check Perform every 2 years.
(O: feedback)
Engine oil filter R — — R

. — I I I
Low pressure fuel filter Replace every 400 hours or 2 years.
High pressure fuel filter Replace every 1000 hours.
Ignition timing — — — I
Idle speed I — — I
Tappet clearance — — — I
Water pump — — — I
Water pump impeller — — — R
Propeller nut & pin I — I I
Bolt & Nuts T — T T

I: Inspect and clean, adjust, lubricate or replace, if necessary T: Tighten R: Replace

* The maintenance interval of tappet clearance has been

changed.

Inspect initially after 20 hours (1 month) and every 200

hours (12 months).

Inspect every 200 hours (12 months).
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ECM

The ECM has been changed in program.

NEUTRAL SWITCH

The neutral switch feature has been redesigned with a micro
type switch.

FUEL FILTER

A new style fuel filter will be used that provides a drain feature.
This new filter requires several new components shown below and a new mounting bracket to retain the fil-
ter onto the outboard.

. Fuel filter
Fuel filter

~ Cap

Fuel filter bracket : \ Fuel filter clamp

Fuel filter bracket
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DELIVERY PIPE

The delivery pipe has been changed in shape.

O o o o
O _+ o _1m~_10O 1 ~O

R13 mm—R20 mm 90.5 mm—89.0 mm < .

(4 places) 36 mm—37.5 mm

an
?

16.5 mm—14.5 mm

OIL STRAINER

The O-ring of oil strainer has been changed in number from one
to two.

O-ring
(1 pc—2 pcs)

OIL COOLER (For DF140) o
The oil cooler has been changed to add one O-ring. © \':'”9
. UL
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ENGINE HOLDER AND CYLINDER BLOCK

The cooling water passage in the engine holder has been changed.
In accordance with this change, the engine holder, engine holder gasket and cylinder block have been

changed at the part of water passage.
The upper mount case cover, mount case cover gasket and bolts have newly been added.

Upper mount case cover
Bolt

Engine holder gasket

Engine holder
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CLTUCH LINK

The clutch link and related parts have been changed.
Apply Water Resistant Grease to the following points.

99000-25161: Water Resistant Grease

Bolt

Hose clamp

&

Clutch lever

Clutch lever lin

\ \C.m

Clutch lever bush

W/R Gs}

Clutch notch ball

A
Sprlng\ j /\
Spring pin fic:
Plug L
/ N
Clutch shaft arm W‘i J

SWIVEL BRACKET BUSHING GREASE PATH

The lubrication path for the swivel bracket bushing have been redesigned affecting the swivel bracket, bush-
ing and shaft. Basically, the grease routing slot located on the clamp bracket shaft has been moved to the
clamp bracket bushing.

SWIVEL BRACKET

The swivel brackets have been redesigned from two to only one
grease nipple on the port side.
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CLAMP BRACKET SHAFT AND BUSHING

The clamp bracket shaft has been redesigned with a clearance hole in place of a slot for routing the grease
lubrication.

Grease groove Yellow paint mark

@ @ Grease hole /Red paint mark

g
~

Locating hole

NOTE:
Install the clamp bracket shaft with “Red” paint marking toward
up side.

& — e
Red paint mark

Locatinghole

The clamp bracket shaft bushing has been redesigned with slot in place of two holes to provide routing for
the grease lubrication.

Grease holes

Grease groove
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CLAMP BRACKET (For DF90 and DF115)

The clamp bracket shaft has been redesigned to use lock nut with a lock washer which is bent during
assembly.

Lock washer

O O

Q

Detention boss Detention hole

To prevent the lock washer from rotation, a boss has been

added to the clamp bracket. Bending edge of

lock washer
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SWIVEL BRACKET
The swivel bracket has been redesigned to hold the tilt limit lead from a bolt and clamp design to a plastic tie
strap looped through two holes in the swivel bracket.

10 -

Holes /Tilt limit lead
‘:\7Holes
Tie band
BTS2 =N =

1~

DF90/115 (Transom “L” model only)
A tapped hole and a grease nipple have been added on the

swivel bracket (transom “L”).
Use of grease nipple has been changed from 4 places to 5
places.
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STEERING BRACKET

The upper mount system has been redesigned. The steering bracket required modification in the upper
mount boss surface.

=50, - B=E0l

UPPER MOUNT

The upper mount and related parts have been changed.
Tightening torque of the upper mount front nut has been changed from 85 N-m to 80 N-m

|‘\\j/

Q @ Upper thrust reverse mount
\ Upper mount rear nut
[®) 80 N-m (8.0 kgf-m, 58.0 Ib-ft)

\ Upper mount plate
odl * N

Bolt

Upper mount bolt

Washer Washer

@@5 N

Upper mount front nut
[®) 80 N:m (8.0 kgf-m, 58.0 Ib-ft)

Removal the upper mount
1. Remove the four bolts 1, upper cover 2 and gasket.
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2. Remove the upper thrust reverse mount 3.

3. Remove the two nuts @ and upper mount plate 3.

4. Remove the four bolts ® and upper mount covers @.
Remove the upper mount assembly.

Reassemble the upper mount
When reassembling the upper mount parts, follow the removal

instruction in reverse. Also, paying close attention the parts ori-
entation shown below.

Install the upper mount plate with the UP mark pointing upside.
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Install the upper mount cover with rib side to be facing to for-
ward.
X |
Forward
WATER PUMP

The water pump and related parts have been changed.

Water pump case (Material: Resin)

Pump case No.2 seal

@/ Water pump sleeve

Pump case No.1 seal

Pump case under panel

Water Pump Installation
1. Install the pump case No.2 seal into the water pump case.
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2. Apply Suzuki Bond No.1207B onto the outer-surface of
water pump sleeve.
Install the water pump sleeve into the water pump case by
confirming the boss on the sleeve should be meeting with
the groove on the pump case.

99000-31140: Suzuki Bond No. 1207B

3. Install the pump case No.1 seal into the water pump case.
Install the water pump case assembly on the gearcase.

WATER PUMP TUBE

The water pump tube has been changed in shape.

2 mm—4 mm

— |

EXHAUST SEAL RUBBER

The exhaust seal rubber has been changed in shape.

29 mm—33 mm

=T

\ J 26 mm—28 mm




DF90/115/140 “K6” (’06) MODEL 16-33

SHIFT ROD GUIDE HOUSING

The shift rod guide housing and related parts have been changed as follows:

* The shift rod guide housing has been changed in shape.

* The shift rod guide housing has been changed in materials from aluminum to resin.
* Number of securing bolts have been changed from 3 to 2.

* Thickness of oil seal cover has been changed from 3.5 mm to 9.5 mm.

* The detent ball, spring, washer and circlip have been eliminated.

. Oil seal cover
Qil seal cover .
/(Thickness: 3.5 mm) / (Thickness: 9.5 mm)

- =
Bolt (2 pcs)
- Ty &
Shift rod guide housing %
=

L &2
Ball \(L» O

Spring \>© - ~

@& ©
Washer

Circlipi@

Bolt (3 pcs)

Shift rod guide housing

B
©
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SHIFT ROD, SHIFTER YOKE AND HORIZONTAL SLIDER

The shift rod, shifter yoke and horizontal slider have been changed in shape.

[

C

[ ——

7
\

3t
3t

G i
v
(="
\
[ T#

&
5
I

DRIVE SHAFT

The outside diameter of drive shaft has partially been changed from 18 mm to 20 mm.

J

—>» |[«—18 Mm—20 mm
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PROPELLER SHAFT AND CONNECTOR PIN

The propeller shaft having an additional detent function.

Connector pin Detent spring

3

= _)H?,__, e

\ \
s
Detent No.1 ball /%
1‘;\,(\1«%@ -
. %}m@

- <

-

ElTnmel

FORWARD GEAR AND CLUTCH DOG

The forward gear and clutch dog shifter have been changed in engage angle from 5° to 2.5°.

Forward gear

Clutch dog shifter

Clutch dog angle
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The punch letter on the reverse gear side of clutch dog shifter
has been changed from “R, E, V,” to “R”.




DF90/115/140 “K6” (’06) MODEL 16-37

WIRING/HOSE ROUTING

Qil pressure switch
High pressure fuel pump lead wire: Fix switch lead wire

|Route lead wire behind intake manifold. as shown.

Clamp:

Fix main harness.{’

Route battery cable
under fuel hose.

Main harness Clamp:

Fix neutral switch
lead with clamp.

Neutral switch
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*SPECIFICATIONS (DF90T/115T/115WT)

* These specifications are subject to change without notice.

Iltem Unit Data
DF90T | DF115T/115WT
PRE-FIX 09001F ‘ 11501F
DIMENSIONS & WEIGHT
Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall height L mm (in) 1556 (61.3)
X mm (in) 1683 (66.3)
Weight L kg (Ibs) 189.0 (416)
(without engine oil)
X kg (Ibs) 194.0 (427)
Transom height L mm (inch type) 539 (20)
X mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 66.2 (90) 84.6 (115)
Recommended operating range r/min 4500 — 5500 5000 — 6000
Idle speed r/min 625 + 25 (in-gear: approx. 625)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 84.0 (3.31)
Stroke mm (in) 88.0 (3.46)
Total displacement cm? (cu in) 1950 (119.0)
Compression ratio 1 9.8
Spark plug NGK BKR6ES

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Remote control
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Item Unit Data
|
DF90T DF115T/115WT
FUEL & OIL
Fuel Suzuki highly recommends that you use alcohol-free unleaded gasoline
with a minimum pump octane rating of 87 (R/2 + M/2 method) or 91
(Research method). However, blends of unleaded gasoline and alcohol
with equivalent octane content may be used.
Engine oil API classification ~ SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40
Engine oil amounts 5.5 (5.8/4.8): Qil change only
L (US/imp. qt) 5.7 (6.0/5.0): Oil filter change
Gear ol SUZUKI Outboard Motor Gear Qil (SAE #90 hypoid gear oil)
Gearcase oil capacity ml (US/Imp. 0z) 1050 (35.5/37.0)
BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear
Transmission Forward-Neutral-Reverse
Reduction system Bevel gear
Gear ratio 12: 25 (2.083)
Drive line impact protection Spline drive rubber hub
Propeller Blade x Diam. (in) x Pitch (in)
Y3 x 1312 x 15
Y% 3 x 14 x 17
Y% 3 x 14 x 19
Y% 3 x 14 x 21
Y% 3 x 14 x 23
% 3 X 14 X 18
% 3 x 14 x 20
Y5 Aluminum propeller * 3 x 14 X 22
% : Stainless steel propeller * 3 x 14 X 24

REDUCTION SYSTEM

1st reduction gear ratio
i ) 29:36 (1.241)
(Crankshaft drive gear: Driven gear)

2nd reduction gear ratio
. 12:25 (2.083)
(Lower unit)

Total reduction gear ratio
2.586 (36/29 x 25/12)
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*SPECIFICATIONS (DF140T/140WT/140Z/140WZ2)

* These specifications are subject to change without notice.

Data
Iltem Unit
DF140T/140WT | DF140Z/140WZ
PRE-FIX 14001F ‘ 140012
DIMENSIONS & WEIGHT
Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall height L mm (in) 1611 (63.4)
X mm (in) 1738 (68.4)
Weight L kg (Ibs) 186.0 (410)
(without engine oil)
X kg (Ibs) 191.0 (421)
Transom height L mm (inch type) 539 (20)
X mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 103 (140)
Recommended operating range r/min 5600 -6 200
Idle speed r/min 700 = 50 (in-gear: approx. 700)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 86 (3.39)
Stroke mm (in) 88 (3.46)
Total displacement cm? (cu in) 2044 (124.6)
Compression ratio 1 9.7
Spark plug NGK BKR6E

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Remote control
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Item Unit Data
I
DF140T/140WT DF140Z/140WZ
FUEL & OIL
Fuel Suzuki highly recommends that you use alcohol-free unleaded gaso-
line with a minimum pump octane rating of 87 (R/2 + M/2 method) or
91 (Research method). However, blends of unleaded gasoline and
alcohol with equivalent octane content may be used.
Engine oil API classification ~ SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40
Engine oil amounts 5.5 (5.8/4.8) : Oil change only
L (US/imp. qt) 5.7 (6.0/5.0) : Oil filter change
Gear oll SUZUKI Outboard Motor Gear Qil (SAE #90 hypoid gear oil)
Gearcase oil capacity ml (US/Imp. 0z) 1050 (35.5/37.0)
BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear
Transmission Forward-Neutral-Reverse
Reduction system Bevel gear
Gear ratio 12: 25 (2.083)
Drive line impact protection Spline drive rubber hub
Propeller shaft rotation (when shift into forward) clockwise counterclockwise
Propeller Blade x Diam. (in) x Pitch (in)
w 3 x 1312 x 15
* 3 x 14 x 17
* 3 x 14 x 19
* 3 x 14 x 21
* 3 x 14 x 23
* 3 x 14 x 18 * 3 x 14 x 18
* 3 x 14 x 20 * 3 x 14 x 20
ve: Aluminum propeller * 3 x 14 x 22 * 3 x 14 x 22
*: Stainless steel propeller * 3 x 14 x 24 * 3 x 14 x 24
REDUCTION SYSTEM
1st reduction gear ratio
i ) 29:36 (1.241)
(Crankshaft drive gear: Driven gear)
2nd reduction gear ratio
) 12:23 (1.917)
(Lower unit gear)
Total reduction gear ratio
2.379 (36/29 x 23/12)
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SERVICE DATA (DF90T/115T/115WT)

Item Unit Data
I
DF90T DF115T/115WT
POWERHEAD
Recommended operation range r/min 4500 - 5500 5000 — 6000
Idle speed r/min 625 + 25 (in-gear: approx. 625)
* Cylinder compression kPa (kg/cm?, psi) 1300 — 1700 (13 — 17, 185 — 242)

* Cylinder compression max.
difference between any other kPa (kg/cm?, psi)
cylinders

100 (1.0, 14)

* Engine oil pressure
kPa (kg/cm?, psi)

550 - 600 (5.5 - 6.0, 78 — 85) at 3 000 r/min.
(at normal operating temp.)

Engine oil

API classification SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40

Engine oil amounts
L (US/Imp. qt)

5.5 (5.8/4.8): Oil change only
5.7 (6.0/5.0): Qil filter change

Thermostat operating °C (°F)
temperature

58 — 62 (136 — 144)

* Figures shown are guidelines only, not absolute service limits.
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ltem Unit Data
DF90T ‘ DF115T/115WT
CYLINDER HEAD / CAMSHAFT
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces o .
distortion Limit mm (in) 0.10 (0.004)
Cam height N STD mm (in) 36.920 — 37.080 (1.4535 — 1.4598) | 38.820 — 38.980 (1.5283 — 1.5346)
Limit mm (in) 36.820 (1.4496) 38.720 (1.5244)
Ex STD mm (in) 36.630 — 36.790 (1.4421 — 1.4484) | 38.820 — 38.980 (1.5283 — 1.5346)
Limit mm (in) 36.530 (1.4382) 38.720 (1.5244)
Camshaft journal
oil clearance Top, | STD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
2nd,
3rd,
4th | Limit mm (in) 0.120 (0.0047)
N STD mm (in) 0.045 — 0.087 (0.0018 — 0.0034)
5t
Limit mm (in) 0.120 (0.0047)
Camshaft
journal Top, | STD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
(housing) 2nd,
inside diameter 3rd,
4th | Limit mm (in) 23.171 (0.9122)
STD | mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5th
Limit mm (in) 26.171 (1.0304)
Camshaft To .
i P.| sTD mm (in) 22.959 —22.980 (0.9039 — 0.9047)
journal ond
outside 3nd,
; rd,
diameter 2t | Limit [ mm (in) 22.869 (0.9004)
o STD mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5t
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit | mm (in) 0.150 (0.0059)
Tappet outer : _ -
diameter STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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Item Unit Data
1
DF90T | DF115T/115WT
VALVE /VALVE GUIDE
Valve diameter IN mm (in) 33 (1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN [ STD | mm (in) 0.23 - 0.27 (0.009 — 0.011)
(Cold engine
condition) EX | STD mm (in) 0.23 - 0.27 (0.009 — 0.011)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°
Valve guide to STD | mm (in) 0.020 — 0.047 (0.008 — 0.019)
valve stem IN
clearance Limit mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 - 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide IN
inside diameter EX’ STD mm (in) 6.000 — 6.012 (0.2362 — 0.2367)
Valve guide IN
protrusion EX’ STD mm (in) 13.5 (0.53)
Valve stem IN | STD | mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter
EX | STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit mm (in) 0.14 (0.006)
deflection
EX | Limit mm (in) 0.18 (0.007)
IN, .. .
Valve stem runout EX Limit mm (in) 0.05 (0.002)
Valve head IN
radial runout EX’ Limit mm (in) 0.08 (0.003)
Valve head STD | mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX
Limit 0.7 (0.03)
Valve seat IN | STD mm (in) 1.1 -1.3(0.04 - 0.05)
contact width
EX | STD mm (in) 1.1 -1.3(0.04 - 0.05)
Valve spring free STD | mm (in) 42.7 (1.68)
length
Limit 41.0 (1.61)
Valve spring tension STD | N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in)
Limit | N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in)
Valve spring
squareness Limit mm (in) 2.0 (0.08)
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Item Unit Data
DF90T | DF115T/115WT
CYLINDER / PISTON / PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)

Piston to cylinder STD |  mm (in)

0.020 — 0.040 (0.0008 — 0.0016)

clearance Limit | mm (in) 0.100 (0.0039)
Cylinder bore STD mm (in) 84.000 — 84.020 (3.3071 — 3.3079)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in) 83.970 — 83.990 (3.3059 — 3.3067)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring STD | mm (in) 0.20 — 0.35 (0.008 — 0.014)
end gap 1st
Limit mm (in) 0.70 (0.028)
STD | mm (in) 0.35 —0.50 (0.014 — 0.020)
2nd
Limit mm (in) 1.00 (0.039)
Piston ring STD | mm(in) Approx. 11.3 (0.44)
free end gap 1st
Limit mm (in 9.0 (0.354)
STD mm (in Approx. 11.0 (0.43)
2nd
Limit mm (in 8.8 (0.347)
0.030 — 0.070 (0.0012 — 0.0028)
groove clearance 1st
Limit mm (in 0.120 (0.0047)
STD mm (in 0.020 — 0.060 (0.0008 — 0.0024)
2nd

Limit mm (i

0.100 (0.0039)

Piston ring i1st | STD | mmo(i

1.22 — 1.24 (0.048 — 0.049)

groove width
2nd | STD mm (i

1.51 - 1.53 (0.059 — 0.060)

Oil | STD mm (i

2.51 —2.53 (0.099 — 0.100)

1st | STD mm (i

1.17 -1.19 (0.046 — 0.047

(
(
(
(
(
(

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
Piston ring to STD mm (in
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Piston ring n )
thickness 2nd [ STD | mm (in 1.47 — 1.49 (0.058 — 0.059)
Pin clearance in STD | mm (in 0.006 — 0.017 (0.0002 — 0.0007)
piston pin hole Limit | mm (in 0.040 (0.0016)

Piston pin outside STD | mm (in 20.997 — 21.000 (0.8267 — 0.8268)
diameter Limit | mm (in 20.980 (0.8260)

Piston pin hole STD | mm (in 21.006 — 21.014 (0.8270 — 0.8273)
diameter Limit | mm (in 21.040 (0.8283)

Pin clearance in STD | mm (in 0.003 — 0.014 (0.0001 — 0.0006)
conrod small end Limit mm (in 0.050 (0.0020)

Conrod small end

bore STD mm (in)

21.003 —21.011 (0.8269 — 0.8272)




17-10 DF90/115/140 “K7” ("07) MODEL

Item Unit Data
1
DF90T DF115T/115WT
CRANKSHAFT / CONROD
dC.°”r°d small endinside | g mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
iameter
Conrod big end ol STD mm (in) 0.030 — 0.050 (0.0012 — 0.0020)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end inside .
Jameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
dC.ra”k pin outside STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
iameter

Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
thickness
Conrod big end side STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center Limit | mm (in) 0.04 (0.002)
journal runout
Crankshaft journal ol STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing .
oy oo diam ko STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
Crankshaft journal .
il STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
Crankshaft journal
outside diameter Limit mm (in) 0.010 (0.0004)
difference
(out of round and taper)
Crankshaft bearing .
rieiieli STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (in) 0.11 - 0.31 (0.004 — 0.012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust .
bearing thickness STD mm (in) 2.425 — 2.475 (0.0955 — 0.0974)
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Item Unit Data
|
DF90T DF115T/115WT
ELECTRICAL
Ignition timing Degrees BTDC 1 - BTDC 44 BTDC 3 - BTDC 44
Over revolution limiter r/min 6200
CKP sensor resistance Qat20°C 168 — 252
CMP sensor resistance Qat20°C —
Primary Qat20°C 1.9-25
Ignition coil resistance No. 2 — No. 3: 18 — 34 (including H.T. cord and spark plug cap)
Secondary | k€2 at20°C No. 1 — No. 4: 19 — 36 (including H.T. cord and spark plug cap)
High tension code resistance kQ2/m at 20 °C Approx. 16
Battery charge coil resistance Qat20°C 0.16 —0.24
Battery charge coil output (12 V) Watt 480
Type NGK BKR6E
Standard spark plug
Gap mm (in) 0.7 - 0.8 (0.028 — 0.031)
. Main fuse: 60
Fuse amp. rating A Sub fuse: 30
Recommended battery
capacity (12 V) Ah (kC) 100 (360) or larger
Fuel injector resistance Qat20°C 11.0-16.5
IAC valve resistance Qat20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at 25° C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Qat20°C 145 -190
Starter motor relay resistance Qat20°C 145 -190
PTT motor relay resistance Qat20°C 25 -37
STARTER MOTOR
Max. continuous time of use Sec. 30
Motor output kW 1.4
STD mm (in) 16.0 (0.63)
Brush length — -
Limit mm (in) 12.0 (0.47)
Commutator STD mm (ln) 0.5-0.8 (002 - 003)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (|n) 29.0 (1 A 4)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (in) 0.40 (0.016)
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PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.5 (0.22)
Commutator outside STD mm (in) 22.0 (0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the moni-
tor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

FAIL-SAFE SYSTEM
ACTIVATING

1 MAP sensor 1 3-4 gf’; e YES
2 CKP sensor 4-2 gf’; _ﬂ_|'|_|'|_|'|_|'|_|'|_ YES
TN ponivriech e I S BT 1 1) I I NO
4 CMP sensor 2-4 2% TULNNMN_ YES
5 CTP switch 2-2 |28 T _T1 NO
6 Cylinder temp. sensor 1-4 g; | | | | | | | | | | YES
7 IAT sensor 2-3 | (UL NI YES
8 I(\I/Ii’?epsssjresg;tict passage) 3-2 gfr:‘ _H_H_H_ﬂ_ﬂ_ NO
O | owraargny |11 e L NO
Es:ssft manifold temp. 1-5 gf,; _|_|_|_|_|_|_|_|_|_|_|_|_ VES
1 Fuel injector a-3 % TUTUUL_NNN NO

* If more than two items fail at once, the self-diagnostic indicaion appears according to priority order. The
indication repeats three times.

PRIORITY FAILED ITEM CODE LAMP FLASHING PATTERN

10
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SERVICE DATA (DF140T/140WT/140Z/140WZ)

Data
Item Unit
I DF140T/140WT DF140Z/140WZ
POWERHEAD
Recommended operation range r/min 5600 — 6200
Idle speed r/min 700 = 50 (in-gear: approx. 700)

* Cylinder compression

kPa (kg/cm?, psi)

1200 — 1600 (12 — 16, 171 — 228)

* Cylinder compression max.
difference between any other
cylinders

kPa (kg/cm?, psi)

100 (1.0, 14)

* Engine oil pressure

kPa (kg/cm?, psi)

450 — 500 (4.5-5.0, 64 — 71) at 3 000 r/min.
(at normal operating temp.)

Engine oil

API classification SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40

Engine oil amounts

L (US/Imp. qt)

5.5 (5.8/4.8): Oil change only
5.7 (6.0/5.0): OQil filter change

Thermostat operating

temperature

OC (OF)

58 — 62 (136 — 144)

* Figures shown are guidelines only, not absolute service limits.



17-14 DF90/115/140 “K7” (’07) MODEL

Data
ltem Unit
DF140T/140WT ‘ DF140Z/140WZ
CYLINDER HEAD / CAMSHAFT
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces - .
distortion Limit mm (in) 0.10 (0.004)
Cam height N STD | mm (in) 39.520 — 39.680 (1.5560 — 1.5622)
Limit mm (in) 39.420 (1.5520)
Ex STD mm (in) 39.320 — 39.480 (1.5480 — 1.5543)
Limit mm (in) 39.220 (1.5441)
Camshaft journal To
oil clearance P lsmD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
2nd,
3rd,
4th Limit mm (in) 0.120 (0.0047)
o STD mm (in) 0.045 —0.087 (0.0018 — 0.0034)
5t
Limit mm (in) 0.120 (0.0047)
Camshaft journal To
(housing) Pl sTD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
inside diameter 2nd,
3rd,
4th Limit mm (in) 23.171 (0.9122)
o STD mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5t
Limit mm (in) 26.171 (1.0304)
Camshaft To
journal outside Pl sTD mm (in) 22.959 —22.980 (0.9039 — 0.9047)
diameter 2nd,
3rd,
Limit mm (in) 22.869 (0.9004)
4th
A STD | mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5t
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit | mm (in) 0.150 (0.0059)
Tappet outer . B _
diameter STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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Data
Item Unit
DF140T/140WT | DF140Z/140WZ
VALVE /VALVE GUIDE
Valve diameter IN mm (in) 33 (1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN [ STD | mm (in) 0.23 - 0.27 (0.009 — 0.011)
(Cold engine
condition) EX | STD mm (in) 0.23 - 0.27 (0.009 — 0.011)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°
Valve guide to STD | mm(in) 0.020 — 0.047 (0.008 — 0.019)
valve stem IN
clearance Limit mm (in) 0.070 (0.0028)
x STD | mm (in) 0.045 —0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide IN
inside diameter EX’ STD mm (in) 6.000 — 6.012 (0.2362 — 0.2367)
Valve guide IN
protrusion EX’ STD mm (in) 13.5 (0.53)
Valve stem IN | STD | mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter
EX | STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit | mm (in) 0.14 (0.006)
deflection
EX | Limit mm (in) 0.18 (0.007)
1)
Valve stem runout EX Limit mm (in) 0.05 (0.002)
Valve head IN
radial runout EXY Limit mm (in) 0.08 (0.003)
Valve head STD | mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX
Limit 0.7 (0.03)
Valve seat IN | STD mm (in) 1.1 -1.3(0.04 - 0.05)
contact width
EX | STD mm (in) 1.1 -1.3(0.04 - 0.05)
Valve spring free STD | mm (in) 42.7 (1.68)
length
Limit 41.0 (1.61)
Valve spring tension STD | N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in)
Limit | N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in)
Valve spring
squareness Limit mm (in) 2.0 (0.08)
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Data
It Unit
em " DF140T/140WT | DF140Z/140WZ
CYLINDER / PISTON / PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)
STD | mm (in) 0.020 — 0.040 (0.0008 — 0.0016)

Piston to cylinder

(
(
clearance Limit | mm (in) 0.100 (0.0039)
Cylinder bore STD mm (in) 86.000 — 86.020 (3.3858 — 3.3866)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in) 85.970 — 85.990 (3.3846 — 3.3854)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring STD | mm (in) 0.20 — 0.35 (0.008 — 0.014)
end gap Ist —— .
Limit mm (in) 0.70 (0.028)
STD | mm (in) 0.35 - 0.50 (0.014 — 0.020)
2nd
Limit mm (in) 1.00 (0.039)
Piston ring STD | mm(in) Approx. 11.6 (0.46)
free end gap Ist —— .
Limit mm (in) 9.3 (0.37)
q STD mm (in) Approx. 11.5 (0.45)
2n
Limit mm (in) 9.2 (0.36)
Piston ring to STD | mm (in) 0.030 — 0.070 (0.0012 — 0.0028)
groove Ist —— .
Limit mm (in) 0.120 (0.0047)
clearance
STD | mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
2nd
Limit mm (in) 0.100 (0.0039)
Piston ring 1st | STD | mm(in) 1.22 — 1.24 (0.048 — 0.049)
groove width -
ond | STD | mm(in) 1.51 — 1.53 (0.059 — 0.060)
Oil | STD| mm (in) 2.51 = 2.53 (0.099 — 0.100)
thickness 2nd | STD | mm (in) 1.47 — 1.49 (0.058 — 0.059)
Pin clearance in STD | mm (in) 0.006 — 0.017 (0.0002 — 0.0007)
piston pin hole Limit | mm (in) 0.040 (0.0016)
diameter Limit | mm (in) 20.980 (0.8260)
Piston pin hole STD mm (in) 21.006 —21.014 (0.8270 — 0.8273)
diameter Limit | mm (in) 21.040 (0.8283)
conrod small end Limit | mm (in) 0.050 (0.0020)

Conrod small end

oore STD | mm (in) 21.003 —21.011 (0.8269 — 0.8272)
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Data
ltem Unit
DF140T/140WT DF140zZ/140WZ
CRANKSHAFT / CONROD

Conrod small end inside
diameter STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.030 — 0.050 (0.0012 — 0.0020)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end inside .
diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside
diameter STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing
thickness STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
Conrod big end side STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center - .
journal runout Limit mm (in) 0.04 (0.002)
Crankshaft journal STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
oil clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing .
holder inside diameter STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
Crankshaft journal
outside diameter STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
Crankshaft journal
outside diameter Limit mm (in) 0.010 (0.0004)
difference
(out of round and taper)
Crankshaft bearing .
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (in) 0.11-0.31(0.004 - 0.012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust .
bearing thickness STD mm (in) 2.425 —2.475 (0.0955 — 0.0974)
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Item Unit Data
|
DF140T/140WT DF140Z/140WZ
ELECTRICAL
Ignition timing Degrees BTDC 5-BTDC 45
Over revolution limiter r/min 6500
CKP sensor resistance Qat20°C 168 — 252
CMP sensor resistance Qat20°C —
Primary Qat20°C 1.9-25
Ignition coil resistance No. 2 — No. 3: 18 — 34 (including H.T. cord and spark plug cap)
Secondary | k(2 at20°C No. 1 — No. 4: 19 — 36 (including H.T. cord and spark plug cap)
High tension code resistance kQ /mat 20 °C Approx. 16
Battery charge coil resistance Qat20°C 0.16 - 0.24
Battery charge coil output (12 V) Watt 480
Type NGK BKR6E
Standard spark plug
Gap mm (in) 0.7 - 0.8 (0.028 — 0.031)
. Main fuse: 60
Fuse amp. rating A Sub fuse: 30
Recommended battery
capacity (12 V) Ah (kC) 100 (360) or larger
Fuel injector resistance Qat20°C 11.0-16.5
IAC valve resistance Qat20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at 25° C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Qat20°C 145 -190
Starter motor relay resistance Qat20°C 145 -190
PTT motor relay resistance Qat20°C 25-37
STARTER MOTOR
Max. continuous time of use Sec. 30
Motor output kW 1.4
STD mm (in) 16.0 (0.63)
Brush length — -
Limit mm (in) 12.0 (0.47)
Commutator STD mm (in) 0.5-0.8 (0.02 — 0.03)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (in) 29.0 (1.14)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (in) 0.40 (0.016)
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PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.0 (0.20)
Commutator outside STD mm (in) 22.0(0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the moni-

tor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

FAIL-SAFE SYSTEM
PRIORITY FAILED ITEM CODE LAMP FLASHING PATTERN ACTIVATING

1 MAP sensor 1 3-4 g; | | | | |||| YES

2 CKP sensor 4-2 gfr; | | | | | | | | YES

3 IAC valve/By-pass air 3_1 |on NO
screw adjustment off —| |—| |—| I—I |—

4 CMP sensor 2-4 |28 [ T YES

5 CTP switch 2-2 |8 ] | NO

6 Cylinder temp. sensor 1-4 g; | | | | | | | | | | YES

7 IAT sensor 2-3 gfr; | | | | | YES
MAP sensor 2 on

8 (Pressure detect passage) 3=2 | off —ﬂ—lm—m-l— NO
Rectifier & regulator on

o (Over-charging) =11 o _|_|_|_|_ NO

10 Exhaust manifold temp. 1_5 |on _ﬂ_ﬂ_l—|_|_|_|_|_|_|_ YES
sensor off
Fuel injector on

" (Open circuit) 4-3 off _|_|_|_|_|_|_|_|_|_|_|_|_|_|_ NO

* If more than two items fail at once, the self-diagnostic indication appears according to priority order. The
indication repeats three times.
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PERIODIC MAINTENANCE SCHEDULE

The chart below lists the recommended intervals for all the required periodic service work necessary to keep
the motor operating at peak performance and economy.
Maintenance intervals should be judged by number of hours or months, whichever comes first.

NOTE:

More frequent servicing should be performed on outboard motors that are used under severe conditions.

PERIODIC MAINTENANCE CHART

Iltem to be serviced

Interval

Initial 20 hrs.
or 1 month

Every 50 hrs. | Every 100 hrs.
or 3 months or 6 months

Every 200 hrs.
or 12 months

Spark plug

R

Breather hose & Fuel line

Replace every 2 years.

Engine oil

By

— R

Gear oil

Lubrication

Anodes & Bonding wires

Battery

— R
I
I
I

Engine oil filter

Low pressure fuel filter

—|B|=|—|—|3|D

Replace every 400 hours or 2 years.

High pressure fuel filter

Replace every 1000 hours.

Ignition timing

Idle speed

Tappet clearance

Water pump

Water pump impeller

Propeller nut & pin

Bolt & Nuts

— T

—|=|3|=|—|—|—

I: Inspect and clean, adjust, lubricate or replace, if necessary T: Tighten R: Replace

* The fuel mixture check (Oz feedback) has been abolished.
In accordance with this change, the item of “Fuel mixture check (O: feedback)” was deleted.
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ECM

The warning memory condition program on ECM has been
changed.

FUEL HOSE, CABLE GROMMET AND FRONT PANEL

The fuel hose, cable grommet and front panel have been changed.

Cable grommet Cable grommet

Front panel Front panel
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FUEL HOSE

The fuel hose has been changed in length.
The hose joint has been added.
The fuel connector plug and related parts have been eliminated.

NOTE:
When connecting the fuel hose A and B, disconnect the joint from fuel hose B.

Fuel hose A

Fuel hose

&
g&% & Fuel hose B

Fuel connector plug St
opper

\ Fuel hose

54 Sa 8%

740 mm 1750 mm

O O Stopper

geo | (Y
-
|
i

Cable grommet

CABLE GROMMET

The fuel hose through hole has been added.
In accordance with this change, the position of remote control harness through hole has been changed.

Speedometer pickup tube

Remote control cable throttle /
%\\/ Fuel hose
Remote control harness\// .
/ %/ Water pressure gauge tube

Remote control cable clutch Battery cable
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FRONT PANEL

The fuel connector plug and related parts have been eliminated.

The hole on front panel for fuel connector plug has been eliminated.

Fuel connector plug

PINION/GEAR SET

DF140

The tooth numbers of forward and reverse gears for DF140

have been changed from 23 to 25.

In accordance with this change, the gear ratio for DF140 has

been changed.

DF140 2006 (K6) Model 2007 (K7) Model
Gear ratio 12:23 (1.917) 12 : 25 (2.083)
NOTE:
The 2007 model DF140 pinion is the same one as 2007 model
DF90/DF115.
DF90/115/140

As the pinion, forward gear and reverse gear have been
changed in machining from 2007 models, these are not inter-

changeable among 2007 and 2006 models.
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*SPECIFICATIONS (DF90T/115T/115WT)

* These specifications are subject to change without notice.

ltem Unit Data
DF90T | DF115T/115WT
PRE-FIX 09001F ‘ 11501F
DIMENSIONS & WEIGHT
Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall height L mm (in) 1556 (61.3)
X mm (in) 1683 (66.3)
Weight L kg (Ibs) 189.0 (416)
(without engine oil)
X kg (Ibs) 194.0 (427)
Transom height L mm (inch type) 539 (20)
X mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 66.2 (90) 84.6 (115)
Recommended operating range r/min 4500 — 5500 5000 - 6000
Idle speed r/min 625 + 25 (in-gear: approx. 625)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 84.0 (3.31)
Stroke mm (in) 88.0 (3.46)
Total displacement cmd (cu in) 1950 (119.0)
Compression ratio 01 9.8
Spark plug NGK BKR6ES

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Remote control
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ltem Unit Data
DF90T DF115T/115WT
FUEL & OIL
Fuel Suzuki highly recommends that you use alcohol-free unleaded gasoline
with a minimum pump octane rating of 87 (R/2 + M/2 method) or 91
(Research method). However, blends of unleaded gasoline and alcohol
with equivalent octane content may be used.
Engine oil API classification ~SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40
Engine oil amounts 5.5 (5.8/4.8): Oil change only
L (US/imp. qt) 5.7 (6.0/5.0): Oil filter change
Gear oll SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)
Gearcase oil capacity ml (US/Imp. 0z) 1050 (35.5/37.0)
BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear
Transmission Forward-Neutral-Reverse
Reduction system Bevel gear
Gear ratio 12: 25 (2.083)
Drive line impact protection Spline drive rubber hub
Propeller Blade x Diam. (in) x Pitch (in)
Y3 x 1312 x 15
% 3 X 14 X 17
Y3 x 14 X 19
Y% 3 x 14 X 21
Y 38 x 14 x 23
% 3 x 141/4 x 18
% 3 x 141/4 x 20
Y¢: Aluminum propeller % 3 x 1414 x 22
Y% : Stainless steel propeller * 3 x 141/4 x 24

REDUCTION SYSTEM

1st reduction gear ratio

i ) 29:36 (1.241)
(Crankshaft drive gear: Driven gear)

2nd reduction gear ratio
) 12:25 (2.083)
(Lower unit)

Total reduction gear ratio
2.586 (36/29 x 25/12)
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*SPECIFICATIONS (DF140T/140WT/140Z/140WZ2)

* These specifications are subject to change without notice.

Data
ltem Unit
DF140T/140WT | DF140Z/140WZ
PRE-FIX 14001F | 140012
DIMENSIONS & WEIGHT
Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall height L mm (in) 1611 (63.4)
X mm (in) 1738 (68.4)
Weight L kg (Ibs) 186.0 (410)
(without engine oil)
X kg (Ibs) 191.0 (421)
Transom height L mm (inch type) 539 (20)
X mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 103 (140)
Recommended operating range r/min 5600 — 6 200
Idle speed r/min 700 + 50 (in-gear: approx. 700)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 86 (3.39)
Stroke mm (in) 88 (3.46)
Total displacement cm?d (cu in) 2044 (124.6)
Compression ratio 01 9.7
Spark plug NGK BKR6E

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Remote control
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] Data
ltem Unit
DF140T/140WT DF140Z/140WZ
FUEL & OIL
Fuel Suzuki highly recommends that you use alcohol-free unleaded gasoline
with a minimum pump octane rating of 87 (R/2 + M/2 method) or 91
(Research method). However, blends of unleaded gasoline and alcohol
with equivalent octane content may be used.
Engine oil API classification ~SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40
Engine oil amounts 5.5 (5.8/4.8) : Oil change only
L (US/imp. qt) 5.7 (6.0/5.0) : Oil filter change
Gear oll SUZUKI Outboard Motor Gear Oil (SAE #90 hypoid gear oil)
Gearcase oil capacity ml (US/Imp. 0z) 1050 (35.5/37.0)
BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle degree 75
LOWER UNIT
Reversing system Gear
Transmission Forward-Neutral-Reverse
Reduction system Bevel gear
Gear ratio 12 : 25 (2.083)
Drive line impact protection Spline drive rubber hub
Propeller shaft rotation (when shift into forward) clockwise counterclockwise
Propeller Blade x Diam. (in) x Pitch (in)
Y3 x 131/2 x 15
%3 x 14 x 17
Y3 x 14 x 19
%3 x 14 x 21
Y3 x 14 x 23
* 3 x 14-1/4 x 18 * 3 x 14-1/4 x 18
* 3 x 1414 x 20 * 3 x 14-1/4 x 20
¥e: Aluminum propeller * 3 x 14-1/4 x 22 % 3 x 14-1/4 x 22
*: Stainless steel propeller % 3 x 14-1/4 x 24 % 3 x 14-1/4 x 24
REDUCTION SYSTEM
1st reduction gear ratio
8 ) 29:36 (1.241)
(Crankshaft drive gear: Driven gear)
2nd reduction gear ratio
. 12:25 (2.083)
(Lower unit gear)
Total reduction gear ratio
2.586 (36/29 x 25/12)
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SERVICE DATA (DF90T/115T/115WT)

ltem Unit Data
DF90T ‘ DF115T/115WT
POWERHEAD
Recommended operation range r/min 4500 - 5500 ‘ 5000 - 6000
Idle speed r/min 625 + 25 (in-gear: approx. 625)
* Cylinder compression kPa (kg/cm?, psi) 1300 — 1700 (13— 17, 185 — 242)

* Cylinder compression max.
difference between any other kPa (kg/cm?, psi)
cylinders

100 (1.0, 14)

* Engine oil pressure
kPa (kg/cm?, psi)

550 — 600 (5.5 — 6.0, 78 — 85) at 3 000 r/min.
(at normal operating temp.)

Engine oil

API classification SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40

Engine oil amounts
L (US/Imp. qt)

5.5 (5.8/4.8): Oil change only
5.7 (6.0/5.0): Oil filter change

Thermostat operating o (o
temperature C e

58 — 62 (136 — 144)

* Figures shown are guidelines only, not absolute service limits.
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Item Unit Data
DF90T ‘ DF115T/115WT
CYLINDER HEAD / CAMSHAFT
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces - .
distortion Limit | mm (in) 0.10 (0.004)
Cam height N STD | mm(in) | 36.920 —37.080 (1.4535 — 1.4598) | 38.820 — 38.980 (1.5283 — 1.5346)
Limit mm (in) 36.820 (1.4496) 38.720 (1.5244)
Ex STD mm (in) 36.630 — 36.790 (1.4421 — 1.4484) | 38.820 — 38.980 (1.5283 — 1.5346)
Limit mm (in) 36.530 (1.4382) 38.720 (1.5244)
Camshaft journal
oil clearance Top, | STD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
2nd,
3rd,
4th | Limit mm (in) 0.120 (0.0047)
N STD mm (in) 0.045 - 0.087 (0.0018 — 0.0034)
5t
Limit mm (in) 0.120 (0.0047)
Camshaft
journal Top, | STD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
(housing) 2nd,
inside diameter 3rd
4th | Limit mm (in) 23.171 (0.9122)
STD | mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5th
Limit mm (in) 26.171 (1.0304)
Camshaft To .
journal P.| sTD mm (in) 22.959 — 22.980 (0.9039 — 0.9047)
outside ing
. rd,
diameter 2t | Limit [ mm (in) 22.869 (0.9004)
o STD mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5t
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 - 0.066 (0.0010 — 0.0026)
to tappet clearance Limit | mm (in) 0.150 (0.0059)
Tappet outer , _ _
diameter STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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ltem Unit Data
DF90T ‘ DF115T/A15WT
VALVE / VALVE GUIDE
Valve diameter IN mm (in) 33 (1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN | STD mm (in) 0.23 - 0.27 (0.009 — 0.011)
(Cold engine
condition) EX | STD mm (in) 0.23-0.27 (0.009 —0.01 1)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°
Valve guide to STD | mmo(in) 0.020 — 0.047 (0.008 — 0.019)
valve stem IN
clearance Limit mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 - 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide IN
inside diameter E)& STD mm (in) 6.000 —6.012 (0.2362 — 0.2367)
Valve guide IN
protrusion E)& STD mm (in) 13.5 (0.53)
Valve stem IN| STD | mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter
EX | STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit | mm (in) 0.14 (0.006)
deflection
EX | Limit mm (in) 0.18 (0.007)
IN, [ ,. .
Valve stem runout EX Limit mm (in) 0.05 (0.002)
Valve head IN
radial runout E)& Limit mm (in) 0.08 (0.003)
Valve head STD | mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX
Limit 0.7 (0.03)
Valve seat IN|STD | mm (in) 1.1 -1.3(0.04 — 0.05)
contact width
EX | STD mm (in) 1.1-1.3(0.04 — 0.05)
Valve spring free STD | mm (in) 42.7 (1.68)
length
Limit 41.0 (1.61)
Valve spring tension STD | N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in)
Limit | N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in)
Valve spring
squareness Limit mm (in) 2.0 (0.08)
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ltem Unit Data
DF90T ‘ DF115T/115WT
CYLINDER / PISTON / PISTON RING
Cylinder distortion Limit mm (in 0.05 (0.002)
STD mm (in 0.020 — 0.040 (0.0008 — 0.0016)

Piston to cylinder

(
(
clearance Limit | mm (in 0.100 (0.0039)
Cylinder bore STD mm (in 84.000 — 84.020 (3.3071 — 3.3079)
Cylinder measuring position mm (in 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in 83.970 — 83.990 (3.3059 — 3.3067)
Piston measuring position mm (in 26.5 (1.04) from piston skirt end
Cylinder bore wear Limit mm (in 0.100 (0.0039)
Piston ring STD | mm(in 0.20 — 0.35 (0.008 — 0.014)
end gap 1st
Limit mm (in 0.70 (0.028)
ond STD mm (in 0.35-0.50 (0.014 — 0.020)
n
Limit mm (in 1.00 (0.039)
Piston ring STD | mmo(in Approx. 11.3 (0.44)
free end gap 1st
Limit mm (in 9.0 (0.354)
q STD mm (in Approx. 11.0 (0.43)
2n
Limit mm (in 8.8 (0.347)
0.030 - 0.070 (0.0012 — 0.0028)
groove clearance 1st
Limit mm (in 0.120 (0.0047)
ond STD mm (in 0.020 — 0.060 (0.0008 — 0.0024)
n

Limit mm (in

0.100 (0.0039)

Piston ring 1st | STD | mm (in

1.22 - 1.24 (0.048 — 0.049

groove width
2nd | STD mm (in

)
1.51 - 1.53 (0.059 — 0.060)

Oil | STD mm (in

1st | STD mm (in

(
(
2.51 -2.53 (0.099 — 0.100)
1.17 - 1.19 (0.046 — 0.047

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
Piston ring to STD mm (in)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

Piston ring )
thickness 2nd | STD | mm (in 1.47 - 1.49 (0.058 — 0.059)

Pin clearance in STD | mm (in 0.006 — 0.017 (0.0002 — 0.0007)
piston pin hole Limit | mm (in 0.040 (0.0016)

Piston pin outside STD | mm (in 20.997 - 21.000 (0.8267 — 0.8268)
diameter Limit | mm (in 20.980 (0.8260)

Piston pin hole STD | mm (in 21.006 —21.014 (0.8270 — 0.8273)
diameter Limit mm (in 21.040 (0.8283)

Pin clearance in STD | mm (in 0.003 — 0.014 (0.0001 — 0.0006)
conrod small end Limit mm (in 0.050 (0.0020)

Conrod small end

bore STD mm (in)

21.003 - 21.011 (0.8269 — 0.8272)
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ltem Unit Data
DF90T DF115T/A15WT
CRANKSHAFT / CONROD
Conrod small end inside .
diameter STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.030 — 0.050 (0.0012 — 0.0020)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end inside .
diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside .
diameter STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing .
thickness STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
Conrod big end side STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center o .
journal runout Limit mm (in) 0.04 (0.002)
Crankshaft journal oil STD mm (Iﬂ) 0.020 - 0.040 (00008 —0.001 6)
clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing .
holder inside diameter STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
Crankshaft journal .
outside diameter STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
Crankshaft journal
outside diameter Limit mm (in) 0.010 (0.0004)
difference
(out of round and taper)
Crankshaft bearing .
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (in) 0.11-0.31 (0.004 - 0.012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust .
bearing thickness STD mm (in) 2.425 — 2.475 (0.0955 — 0.0974)
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ltem Unit Data
DF90T ‘ DF115T/A15WT
ELECTRICAL
Ignition timing Degrees BTDC 1 - BTDC 44 | BTDC 3-BTDC 44
Over revolution limiter r/min 6200
CKP sensor resistance Qat20°C 168 — 252
CMP sensor resistance Qat20°C —
Primary Qat20°C 1.9-25
Ignition coil resistance No. 2 — No. 3: 18 — 34 (including H.T. cord and spark plug cap)
Secondary | k{2 at20°C No. 1 — No. 4: 19 — 36 (including H.T. cord and spark plug cap)
High tension code resistance kQ/m at 20 °C Approx. 16
Battery charge coil resistance Qat20°C 0.16 —0.24
Battery charge coil output (12 V) Watt 480
Type NGK BKR6E
Standard spark plug
Gap mm (in) 0.7 — 0.8 (0.028 — 0.031)
. Main fuse: 60
Fuse amp. rating A Sub fuse: 30
Recommended battery
capacity (12 V) Ah (kC) 100 (360) or larger
Fuel injector resistance Qat20°C 11.0-16.5
IAC valve resistance Qat20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at25° C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Qat20°C 145 -190
Starter motor relay resistance Qat20°C 145 -190
PTT motor relay resistance Qat20°C 25-37
STARTER MOTOR
Max. continuous time of use Sec. 30
Motor output kW 1.4
STD i 16.0 (0.63
Brush length — mm (!n) ( )
Limit mm (in) 12.0 (0.47)
Commutator STD mm (in) 0.5-0.8 (0.02 - 0.03)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (|n) 29.0 (1 14)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (in) 0.40 (0.016)
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PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.5 (0.22)
Commutator outside STD mm (in) 22.0 (0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the moni-
tor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

FAIL-SAFE SYSTEM
ACTIVATING

1 MAP sensor 1 3-4 gfr} I nnnIt_ YES
2 CKP sensor 4-2 gfr; U YES
3 | sorom aqusmment | =1 o LI NO
4 CMP sensor 2-4 |28 ] [T YES
5 CTP switch 2-2 |2 ] | NO
6 Cylinder temp. sensor 1-4 gfr} | | | | | | | | | | YES
7 IAT sensor 2-3 |8 M1 | YES
8 '(Vll':‘el;;j::g;tict passage) 8-2 gfr:‘ _|_|_|—|_|—|_|—|_|-|_ NO
O | overanagne | T e L NO
SE;(:Sa(;Jrst manifold temp. 1-5 gfr:‘ _ﬂ_|—|_|_|_|_|_|_|_|_|_ VES
1 Fuel injector 4-3 gfr} U NIt NO

* If more than two items fail at once, the self-diagnostic indication appears according to priority order. The
indication repeats three times.

PRIORITY FAILED ITEM CODE LAMP FLASHING PATTERN

10
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SERVICE DATA (DF140T/140WT/140Z/140WZ)

Data
It it
em Uni DF140T/140WT DF140Z/140WZ
POWERHEAD
Recommended operation range r/min 5600 — 6200
Idle speed r/min 700 + 50 (in-gear: approx. 700)

* Cylinder compression

kPa (kg/cm?, psi)

1200 — 1600 (12 - 16, 171 — 228)

* Cylinder compression max.
difference between any other
cylinders

kPa (kg/cm?, psi)

100 (1.0, 14)

* Engine oil pressure

kPa (kg/cm?, psi)

450 — 500 (4.5 - 5.0, 64 — 71) at 3 000 r/min.
(at normal operating temp.)

Engine oil

API classification SE, SF, SG, SH, SJ
Viscosity rating SAE10W-40

Engine oil amounts

L (US/Imp. qt)

5.5 (5.8/4.8): Oil change only
5.7 (6.0/5.0): Oil filter change

Thermostat operating
temperature

°C (°F)

58 — 62 (136 — 144)

* Figures shown are guidelines only, not absolute service limits.
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Data
ltem Unit
DF140T/140WT ‘ DF140Z/140WZ
CYLINDER HEAD / CAMSHAFT
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces - .
distortion Limit mm (in) 0.10 (0.004)
Cam height N STD | mm (in) 39.520 — 39.680 (1.5560 — 1.5622)
Limit mm (in) 39.420 (1.5520)
Ex STD mm (in) 39.320 — 39.480 (1.5480 — 1.5543)
Limit mm (in) 39.220 (1.5441)
Camshaft journal To
oil clearance P |stD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
2nd,
3rd,
4th Limit mm (in) 0.120 (0.0047)
N STD mm (in) 0.045 - 0.087 (0.0018 — 0.0034)
5t
Limit mm (in) 0.120 (0.0047)
Camshaft journal To
(housing) Pl sTD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
inside diameter 2nd,
3rd,
4th Limit mm (in) 23.171 (0.9122)
o STD mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5t
Limit mm (in) 26.171 (1.0304)
Camshaft To
journal outside Pl sTD mm (in) 22.959 —22.980 (0.9039 — 0.9047)
diameter 2nd,
3rd,
4th Limit mm (in) 22.869 (0.9004)
A STD | mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5t
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit | mm (in) 0.150 (0.0059)
Tappet outer . B _
diameter STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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ltem Unit Data
DF140T/140WT | DF140Z/140WZ
VALVE / VALVE GUIDE
Valve diameter IN mm (in) 33 (1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN | STD mm (in) 0.23 - 0.27 (0.009 — 0.011)
(Cold engine
condition) EX | STD mm (in) 0.23-0.27 (0.009 —0.01 1)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°
Valve guide to STD | mmo(in) 0.020 — 0.047 (0.008 — 0.019)
valve stem IN
clearance Limit mm (in) 0.070 (0.0028)
« STD mm (in) 0.045 - 0.072 (0.0018 — 0.0028)
E
Limit mm (in) 0.090 (0.0035)
Valve guide IN
inside diameter E)& STD mm (in) 6.000 —6.012 (0.2362 — 0.2367)
Valve guide IN
protrusion E)& STD mm (in) 13.5 (0.53)
Valve stem IN | STD | mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter
EX| STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit | mm (in) 0.14 (0.006)
deflection
EX | Limit mm (in) 0.18 (0.007)
IN, | . .
Valve stem runout EX Limit mm (in) 0.05 (0.002)
Valve head IN
radial runout E)& Limit mm (in) 0.08 (0.003)
Valve head STD | mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX
Limit 0.7 (0.03)
Valve seat IN|STD | mm (in) 1.1 -1.3(0.04 — 0.05)
contact width
EX | STD mm (in) 1.1-1.3(0.04 — 0.05)
Valve spring free STD | mm (in) 42.7 (1.68)
length
Limit 41.0 (1.61)
Valve spring tension STD | N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in)
Limit | N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in)
Valve spring
squareness Limit mm (in) 2.0 (0.08)
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bore

ltem Unit Data
DF140T/140WT | DF140z/140WZ
CYLINDER / PISTON / PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)
Piston to cylinder STD | mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit | mm (in) 0.100 (0.0039)
Cylinder bore STD mm (in) 86.000 — 86.020 (3.3858 — 3.3866)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in) 85.970 — 85.990 (3.3846 — 3.3854)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring 1 STD | mm (in) 0.20 — 0.35 (0.008 — 0.014)
d st
endgap Limit | mm (in) 0.70 (0.028)
ond STD mm (in) 0.35-0.50 (0.014 — 0.020)
n
Limit mm (in) 1.00 (0.039)
Piston ring STD | mm (in) Approx. 11.6 (0.46)
free end gap ist —— .
Limit mm (in) 9.3 (0.37)
q STD mm (in) Approx. 11.5 (0.45)
2n
Limit mm (in) 9.2 (0.36)
Piston ring to STD | mm (in) 0.030 — 0.070 (0.0012 — 0.0028)
groove st —— )
Limit mm (in) 0.120 (0.0047)
clearance
ond STD mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
n
Limit mm (in) 0.100 (0.0039)
Piston ring 1st | STD| mm (in) 1.22 — 1.24 (0.048 — 0.049)
idth
groovewi ond | STD | mm (in) 1.51 — 1.53 (0.059 — 0.060)
Oil | STD | mm (in) 2.51 - 2.53 (0.099 — 0.100)
Piston ring ist | STD | mm (in) 1.17 - 1.19 (0.046 — 0.047)
thickness 2nd | STD| mm (in) 1.47 - 1.49 (0.058 — 0.059)
piston pin hole Limit | mm (in) 0.040 (0.0016)
Piston pin outside STD | mm (in) 20.997 - 21.000 (0.8267 — 0.8268)
diameter Limit | mm (in) 20.980 (0.8260)
Piston pin hole STD | mm (in) 21.006 —21.014 (0.8270 — 0.8273)
diameter Limit | mm (in) 21.040 (0.8283)
conrod small end Limit | mm (in) 0.050 (0.0020)
Conrod small end STD | mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
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. Data
ltem Unit
DF140T/140WT DF140z/140wWZ
CRANKSHAFT / CONROD

Conrod small end inside
diameter STD mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.030 — 0.050 (0.0012 — 0.0020)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end inside
diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside
diameter STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing
thickness STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
Conrod big end side STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center .
journal runout Limit mm (in) 0.04 (0.002)
Crankshaft journal STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
oil clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing
holder nside diameter STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
Crankshaft journal
outside diameter STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
Crankshaft journal
outside diameter Limit mm (in) 0.010 (0.0004)
difference
(out of round and taper)
Crankshaft bearing .
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (in) 0.11 - 0.31 (0.004 — 0.012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust .
bearing thickness STD mm (in) 2.425 — 2.475 (0.0955 — 0.0974)
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] Data
Item Unit
DF140T/140WT DF140z/140W2Z
ELECTRICAL
Ignition timing Degrees BTDC 5 - BTDC 45
QOver revolution limiter r/min 6500
CKP sensor resistance Qat20°C 168 — 252
CMP sensor resistance Qat20°C —
Primary Qat20°C 19-25
Ignition coil resistance No. 2 — No. 3: 18 — 34 (including H.T. cord and spark plug cap)
Secondary | k{2 at20°C No. 1 — No. 4: 19 — 36 (including H.T. cord and spark plug cap)
High tension code resistance kQ /m at 20 °C Approx. 16
Battery charge coil resistance Qat20°C 0.16 —0.24
Battery charge coil output (12 V) Watt 480
Type NGK BKR6E
Standard spark plug
Gap mm (in) 0.7 - 0.8 (0.028 — 0.031)
. Main fuse: 60
Fuse amp. rating A Sub fuse: 30
Recommended battery
capacity (12 V) Ah (kC) 100 (360) or larger
Fuel injector resistance Qat20°C 11.0-16.5
IAC valve resistance Qat20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at25° C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Qat20°C 145 - 190
Starter motor relay resistance Qat20°C 145-190
PTT motor relay resistance Qat20°C 25-37
STARTER MOTOR
Max. continuous time of use Sec. 30
Motor output kW 1.4
STD i 16.0 (0.63
Brush length — mm (!n) (0.63)
Limit mm (in) 12.0 (0.47)
Commutator STD mm (in) 0.5-0.8 (0.02 - 0.03)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (in) 29.0 (1.14)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (in) 0.40 (0.016)
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PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.0 (0.20)
Commutator outside STD mm (in) 22.0 (0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the moni-
tor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

FAIL-SAFE SYSTEM
PRIORITY FAILED ITEM CODE LAMP FLASHING PATTERN ACTIVATING

1 MAP sensor 1 3-4 gfr} || | ||| || YES

2 CKP sensor 4-2 gfr; | | | | | | YES

3 IAC valve/By-pass air 3_1 |on NO
screw adjustment off —| |—| |—| I—I |—

4 CMP sensor 2-4 |28 ] 1111 YES

5 CTP switch 2-2 | % ]I [ NO

6 Cylinder temp. sensor 1-4 gfr} | | | | | | | | | | YES

7 IAT sensor 2-3 gfr; |||| | ||| YES
MAP sensor 2 on

8 (Pressure detect passage) 3-2 | ot —|—|—|_|—|—|—|_|—|-|— NO
Rectifier & regulator on

° (Over-charging) =1 o _H_H_ NO

10 Exhaust manifold temp. 1_5 |on _ﬂ_|_|_|_|_|_|_|_|_|_|_ YES
sensor off
Fuel injector on

1 (Open circuit) 4=3 | off _ﬂ_ﬂ_ﬂ_ﬂ_ﬂﬂ_ﬂ_ NO

* If more than two items fail at once, the self-diagnostic indication appears according to priority order. The
indication repeats three times.
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PERIODIC MAINTENANCE
IDLE SPEED

Inspect initially after 20 hours (1 month) and every
200 hours (12 months).

Change the idle speed adjustment procedure as following:
The idle adjustment of 2008 model can be performed by fixing
duty of IAC valve as well as DF150 — DF250 model.

NOTE:

» Before checking idle speed, engine should be allowed to warm
up.

e Check and/or adjust idle speed after engine speed has stabi-
lized.

» Before checking idle speed, check throttle link mechanism and
throttle valve for smooth operation.

1. Start engine and allow to warm up.

2. Attach engine tachometer to the ignition high-tension cord.
09900-26006 : Engine tachometer

3. Check engine speed.
Idle speed (in neutral gear):
DF90/115: 600 — 650 r/min
DF140: 650 — 750 r/min

ADJUSTMENT:
If the idle speed is out of specification, adjust it as follows:
4. Shift into neutral and close the throttle fully.

5. To set the IAC valve duty to constant 30 %, turn the ignition
key from ON to START five times within ten seconds.
At this time, the caution buzzer will sound to notify that IAC
duty is in fixed mode.

NOTE:

e The ignition key operation should be performed with the
engine running at idle.

e While IAC valve duty is at a fixed 30 % duty, the caution
buzzer will sound in a repeating pattern of 0.5 second on with
an interval of 3 seconds off.

e The fixed mode will continue for 5 minutes.
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6. During this fixed mode, adjust engine speed to 625 + 25
r/min (DF140: 700 + 50 r/min) by turning by-pass air screw.

Turning air screw counterclockwise:

Engine speed will increase.
Turning air screw clockwise:

Engine speed will decrease.

7. When finished adjusting the idle speed, opening the throttle
will cancel the (IAC) fixed mode.

8. Return the throttle to fully close and check engine speed.
It should now be stable at 600 — 650 r/min (DF140: 650 —
750 r/min).

NOTE:
Trolling speed (in- gear) is same as idle speed.
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ENGINE CONTROL SYSTEM

ECM

The program (internal circuit) of ECM has been changed.

This change is performed by following reasons:

1. Addition of the IAC valve fixing mode.

2. Accommodation of the optional digital gauges (Teleflex
gauges).

partname | e e ramaer
ECM (DF90 EO01) 33920-90J82 |Yes < — No| 33920-90J83
ECM (DF90 E03) 33920-90J92 |Yes < — No| 33920-90J93
ECM (DF115 EO01) 33920-90JA2 |Yes «— — No| 33920-90JA3
ECM (DF115 E03, E40)| 33920-90JB2 |Yes « — No| 33920-90JB3
ECM (DF140 EO1) 33920-92J42 |Yes < — No| 33920-92J43
ECM (DF140 EO03, E40)| 33920-92J52 |Yes« — No| 33920-92J53
WIRING HARNESS SDS communication connector
¢ The shape of the SDS communication connector has been ’07 model
changed, as shown in the figure, to connect SDS-Ver.5 with- M
out conversion harness. B %ﬂ } } |
¢ The optional digital gauge operating signal is output from the ’“‘ =
. . . . ’08 model
three lead wires in this connector. For this reason, when the —_—
optional gauge (Teleflex gauge) is used, the connector ® for =
the standard gauge in the wiring harness in the figure should fi—_
be connect with the SDS communication connector.

Gauge connector ®

* When using the optional digital
gauge, this connector ® should
be connect with the SDS

communication connector.
i

Gauge connector ® for
standard gauge. 2

SDS communication connector
for SDS or optional digital gauge.
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DIGITAL GAUGE SYSTEM
DIGITAL GAUGE

The digital gauge and the components required for installing the digital gauge are available as optional com-

ponents.

The new gauge system components are as follows.

Rﬁfr Part name Part No. Remarks
Speedometer assy. [NOTE 2] 34100-98J00 |Max. 130 KM/H (Black)
Speedometer assy. [NOTE 2] 34100-98J10 |Max. 130 KM/H (White)

o Speedometer assy. [NOTE 2] 34100-98J20 |Max. 80 KM/H (Black)
Speedometer assy. [NOTE 2] 34100-98J30 |Max. 80 KM/H (White)
Tachometer assy. [NOTE 1] 34200-98J01 |Black

"~ |Tachometer assy. [NOTE 1] 34200-98J11 | White
Fuel gauge assy. 34300-98J00 |Black

o Fuel gauge assy. 34300-98J10 |White
Voltage meter assy. 34600-98J00 |Black

o Voltage meter assy. 34600-98J10 |White
Trim meter assy. 34800-98J00 |Black

~ | Trim meter assy. 34800-98J10 | White

— | Active hub 34921-98J00

— Passive hub 34921-98J10 |Multiple engine

— Interface module [NOTE 1] 34922-98J01

) Adaptor, Interface module harness 36661-93J00

@ |Interface harness assy. 36661-98J00

__ |Hub harness (1 M) 36662-98J00 Dual stations
Hub harness (6.5 M) 36662-98J10

3 Active hub power harness (2.5 M) 36663-98J00
Active hub power harness (6 M) 36663-98J10

@ |3” gauge harness assy. 36664-98J00

® |2” gauge harness assy. 36664-98J10

®  |Jumper wire 36665-98J00

— |8 pin connector cap 36666-98J00 I n case of one piece of 3

inch gauge.

@ |6 pin connector cap 36666-98J10

— |2 pin connector cap 36667-98J00 |Dual stations

NOTE 1:

18-23

e Tachometer (P/no. 34200-98J00, 34200-98J10) and interface module (P/no. 34922-98J00) for DF300 can
not be used.

e Conversely, New tachometer (P/no. 34200-98J01, 34200-98J11) and interface module (P/no. 34922-
98J01) can be used for DF300.

NOTE 2:

* Requires commercially available NMEA 2000 transducer with speed input.
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MODIFICATION OF HARNESS CONNECTION

For operating the digital gauge, disconnect the gauge connector ® from gauge connector ®, and connect
the gauge connector ® to the SDS communication connector as shown in the illustration.

=

2
5% Gauge connector ®

=

Cap

BI/B

= Gauge connector ®
o

BI/B

P/W_|
1H

2
1]

Gauge connector ® 2 | |
\ \:_0 S
o== )
= % = Gauge connector ®
Cap — 1
% SDS communicationmég>_
? connector | | | |
SDS communication m(‘_r;g)_
connector
[
Standard gauge Digital gauge

DIGITAL GAUGE AND RELATED PARTS CONNECTION

Connect the gauge connector
® of engine harness to SDS
communication connector.
(See MODIFICATION OF
HARNESS CONNECTION)

Interface Module

Connect this connector to “ENGINE 1”
or “ENGINE 2” of the hub.

@ Interface module harness adaptor
@ Interface harness

@ Active hub power harness

@ 3” gauge harness

® 2” gauge harness

® Jumper wire

@ 6 pin connector cap

Tachometer
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NOTE:

* In the case that the wiring harness gauge connector is connected to the SDS communication connector,
SDS (SUZUKI Diagnosis System) cannot be used.

» When SDS has to be used, disconnect the SDS communication connector from the gauge connector.

» When SDS is being used, the digital gauge system cannot be operated.

DIGITAL GAUGE WIRING DIAGRAM

1. Voltage meter
2. Fuel gauge
3. Trim gauge
4. Speedometer
5. Tachometer

| |
oazs oazz oaz: >0 Eusoca H

= [ |
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Sub fuel Main fuel
sensor  sensor ‘ ‘ ‘ ‘

:’ :1 :’ :1 [0}

Il o Hm mu T
SR o
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Active hub unit ‘ g:

T

Battery ‘ ‘ ~ | Interface
| module

—=
—=
—=
—=
———s—=a
———=3
——o—=
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@:E

—
— e
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—»
a
8
o
H
[ENNANEREEE
]

1
i
=
[

T

H

Remote control wire (PORT)

~522

1l
=-053-B-£ guge

g

Trim sender connector (PORT)

Remote control wire (Center)

Trim sender connector (Center)

@ Interface module
harness adaptor

Remote control wire (STBD)

Trim sender connector (STBD)

NOTE:

e The remote control wire should be connected to the interface module harness adaptor with the specified
connector as shown below. If the remote control wire is not connected to the specified connector of the
interface module harness, the meter will not function properly.
 Single engine: Connect to label (P) connector.

e Twin engine:
PORT engine: Connect to label (P) connector.
STBD engine: Connect to label (S) connector.
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SET-UP OF TACHOMETER

NOTE:
Each tachometer should be set up according to the applicable
engine.
If the setting is incorrect, the tachometer does not function as
required. Default value of the tachometer is “SETUP Eng Posi-
tion 0.

Set up the tachometer in the following procedure.

(1) Turn ON the ignition switch.

(2) Press the “A” and “V” buttons to display “System Setup”
on the LCD.

(38) Press the “ENTER” button.
(4) “SETUP Contrast’ is displayed on the LCD.

(5) Press the “V” button once to display “SETUP Eng Posi-
tion” on the LCD.

(6) By pressing the “ENTER” button, “SETUP Eng Position 0”
is displayed on the LCD.

At this condition, press the “A” and “V” buttons. Display
on the LCD is changed as shown in the right figure.
Display the required engine on the LCD and press the
“ENTER” button to define.

Single engine
Set to “Eng Position 0”.

Dual engine
PORT outboard motor: Set to “Eng Position 0”.
STBD outboard motor: Set to “Eng Position 1”.

Triple engine

PORT outboard motor: Set to “Eng Position 0”.
CENTER outboard motor: Set to “Eng Position 1.
STBD outboard motor: Set to “Eng Position 2”.

NOTE:
By pressing the “ENTER” button for more than 3 seconds, “Sys-
tem Setup” menu returns.

(7) Start the engines in succession from the one on the PORT
side and check that the tachometers work according to the
engines.

/\’ / Vbutton

Abutton

ENTER button
SETUP

Eng Position
SETUP

Eng Position
SETUP

Eng Position 1
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TACHOMETER-MONITOR

DIGITAL DISPLAY SCREEN
The digital display screen can indicate the following engine infor-
mation.

Engine RPM

Engine Temperature

Engine operation hours

Atmospheric pressure

Fuel rate : Lit. or Gallons per hour

Intake manifold pressure

Trim Angle

Battery Voltage

. Shift position

0. CAUTION name (When problem is detected)

1. Qil change reminder (When the total motor operating
hours have reached pre programmed hours)

12. Self-Diagnostic code (When problem is detected)

T2 NOO AN~

NOTE:

e The items of No. 1 — 8 can be selected by pressing “‘ENTER”
or A/ N button. (For details, see Meter operation manual.)
Pressing “ENTER” or A/ N button once changes the dis-
played data.

» When the ignition key is turned from OFF to ON:

* A caution buzzer will sound for two seconds.

e Two caution lamps also turns on for two seconds.

e The tachometer needle swings up then returns to zero (0)
rom.

NOTE:

» The total operating hours displayed are those of actual engine
operation, not ignition switch “ON” time.

e The Caution information and Self-Diagnostic information
shown in the display screen can be deleted by pressing
“‘ENTER’” button.

When more than one information occur at the same time,
press “ENTER” button to read the next information.

Even though deleting the information from the display screen,
both the caution lamp and buzzer remain on until the problems
have been solved.

@ Digital display screen
(@ ENTER button

® V button

@ A button
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TACHOMETER DISPLAY INDICATION
CAUTION SYSTEM

When a problem is detected, the caution name appears on the
display screen of tachometer-monitor, caution buzzer sounds
and caution lamps lights continuously.

TACHOMETER
DISPLAY INDICATION
Rev Limit [ NOTE 1]
Over Revolution

CAUTION TYPE

Over-revolution

[NOTE 2]
Low oil pressure Low Oil Pressure
Over heat Over Heat

Low battery voltage Low Batt Voltage

NOTE 1:
When the engine speed detected by ECM exceeds the preset
maximum engine speed.

NOTE 2:

Engine is continuously operated with the over-revolution limiter
that exceeds the preset maximum engine speed for more than
10 seconds.

SELF-DIAGNOSTIC SYSTEM

When an abnormality occurs in a signal from sensor, switch,
etc., the diagnostic code appears on the display screen of
tachometer-monitor, caution buzzer sounds and caution lamps
lights continuously.

When engine is not running, the buzzer sounds according to
self-diagnostic code pattern.

NOTE:

e When two or more failures have occurred at the same time,
the caution buzzer beeps three times repeatedly in the order
of descending priorities according to the diagnostic code pat-
tern (while the engine is standstill with the ignition switch in
ON).

e In the display screen, the following diagnostic code informa-
tion appears when “ENTER” button is pressed. This informa-
tion is shown in the order of occurrence.

@ Display screen
(@ ENTER button
(@ Caution lamp

Display screen

ek Engine W//

Ch
L
L Diagnostic code

e
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OIL CHANGE REMINDER SYSTEM

When the total motor operating hours have reached the prepro-
grammed hours, the “Change Oil” appears on the display screen
of tachometer-monitor, caution buzzer sounds if engine is not
running (but ignition switch ON) and caution lamps lights contin-
uously.

ENGINE HOLDER

The exhaust plug and gasket have been eliminated.

N

Display screen

L@

Char; oil F?//

In accordance with this change, the plug hole in engine holder has been eliminated.

Gasket
Exhaust plug

Elminated

Plug hole
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WIRING DIAGRAM

DF90/115/140
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WIRE ROUTING

ssauley Bulim urey

Joyosuuo) ND3
IQJQ (d¥1) J0108UU0D julOP

AN\

< 10}08UU0D

S Ry

12 ——uoums 11d o1

J1o108lul |any pue 100 uoniubi o}

(8Hym) asny 0}

[

Joj0W J8lie)s 0}

(

(w-B6% 67°0) w-N S+ [g)

1/'! . —

/C wM\ I\ =/

Rejal | 1 d 01 X Jepjoy sped ouoajg — /
Kejos urew ND3

Aejal Jauelg
deo/10100UU00 UORBOIUNWWOD SAS

U [eulwia) esn4—

0J1U00 8j0Wal 0}

uolysno

V 0€) 8snd

Jap|oy sued

JJ 0111093 NO3
_

H,_n_

[eulwJa} asny urey 13S

110q [BUIWIB) 8SN4

oy

MO010 ¥ NOILLV.LOY

ONILL3S 3SN4 40 3HNA3IO0Hd



18-32 DF90/115/140 “K8” (’08) MODEL

‘9JIM peg| Josuss .QE&« pue ‘BlIM peg| UCDO\_D SsauJey ulew pue
1M pes) Joje|nBal g JaN0a) XI4 | [elim pes| punoib 1 | 4 yum yoq usiybiL 34IS 3NIONS

dweip
Aejas urew NO3
Josues ‘dwia} plojiuew Jsneyxg Keios soueiS
EIPE
Joye|nbai B JaioaYy — 7
ssauJey U 7
] Refar 11d
\
Il
(401) 410108UU09 uIoP — ki AND aim © s|qe0
‘ O pee| ssauieH
M Li uﬁ). Aieneg ®
I (G e \ aim pes|
N _ O NE T -=-ezz225 ssouleH
Z'ON 1100 uopUB| - =7 | [ olqeo Aisyeg
=] &
-} i ‘1\
N St ==
= Wx T u [euiwis} S, YoUMS e
O A it \ onoubewW Japelg
o=l I [
ﬂ. \ wwmwh b www.
L'ON 1109 uonIuB ] =N = \ @ TIv.L3a
T =Y N | (aaeds yum)
0 ‘ (v 0g) @sny ang
- ’ \
< asn} urew asedsg
Il u "2lIM Ped| SUYM
) asny y 0g pue pes| auym ind ino
Jo1e|nBal B Jaioal yum inu uawybi
DL
(v 09) esnj urepy
L T PH
i Y [P
losuas dND |Vm L __|:_
_J )
1T
"21IM ped| 10SUSS !

‘dwey} Jepullfo x14
:dwen
Josuas "dwsa} JepuljhAn

lojow Jsyels
1J0Q Jojow Jauels r@'

‘alim pea| punolb Jojenbal x 1081 pue
pueq Jojow Japiels Yium 3joq usyybi




DF100 “K9” ('09) MODEL  19- 1

DF100 “K9” (2009) MODEL

FOREWORD

This supplementary service manual describes service data and servicing procedures which dif-
fer from those of the DF115 “K9” model.
The entire manual should be thoroughly reviewed before any servicing is performed.

NOTE:

* Refer to the DF90/115/140 service manual (P/no. 99500-90J0 » -01E) for details which
are not given in this supplementary service manual.

* Use this supplement with the following service manual:
DF90/115/140 Service manual (P/no. 99500-90J0 ¢ -01E)

* No major changes for DF115/DF 140 on the 2009 year model.

CONTENTS
GENERAL INFORMATION ....coovrevivisenisssenssssnsssssnnssssnsssssnmssssnssssssssssnnssssnssssan 2
SPECIFICATIONS .......oorireervisenisssenssssenssssssssssnsssssnsssssssssssssssssnssssssssssnnssns 2
SERVICE DATA ...oeeeretscsenissinssssesssssnsssssssssssssssssnsssssssssssnssssssssssnensns 4
TIGHTENING TORQUE ......cooeeiireerissnncsseenssssnssssensssssnsssssnsssssssssssnssssnnns 11
SPECIAL TOOLS .....evrvisimiissenssssenssssssssssssssssnsssssnsssssssssssssssssnssssssnsssnnnsns 13
MATERIALS REQUIRED .......cevvceeevieensisenssssenssssenssssssssssensssssnsssssnssssnnnsns 17
ENGINE CONTROL .....uevvvrerisssenisssesssssnnssssssssssnsssssssssssssssssnsssssssssssnssssssnsssnensss 18
03 18
POWER UNIT aeeiiienisssenisssnnssssssssssnsssssnsssssnsssssssssssssssssnsssssssssssnssssnsnsssnessns 19
INTAKE CAMSHAFT eesienssssenssssesssssnsssssssssssssssssssssssnsssssnssssssssssnensns 19
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WIRE ROUTING .....ccceeevvreirissinisssensssssnsssssnssssnsssssssssssssssssssssssnssssnsssssnsssns 21
FUEL/WATER HOSE ROUTING ......cccoseemmrvsssuenrisssssnnssssssssssssssssnsssssssnsnnas 25
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GENERAL INFORMATION
*SPECIFICATIONS
* These specifications are subject to change without notice.
ltem Unit Data
DF100T/100WT
PRE-FIX 10001F
DIMENSIONS & WEIGHT
Overall length (front to back) mm (in) 779 (30.7)
Overall width (side to side) mm (in) 481 (18.9)
Overall height L mm (in) 1556 (61.3)
X mm (in) 1683 (66.3)
Weight L kg (Ibs) 189.0 (416)
(without engine oil)
X kg (Ibs) 194.0 (427)
Transom height L mm (inch type) 539 (20)
X mm (inch type) 666 (25)
PERFORMANCE
Maximum output kW (PS) 73.6 (100)
Recommended operating range r/min 5000 — 6000
Idle speed r/min 625 + 25 (in-gear: approx. 625)
POWERHEAD
Engine type 4-stroke DOHC
Number of cylinders 4
Bore mm (in) 84.0 (3.31)
Stroke mm (in) 88.0 (3.46)
Total displacement cm? (cu in) 1950 (119.0)
Compression ratio 1 9.8
Spark plug NGK BKR6E

Ignition system

Full-transistorized ignition

Fuel supply system

Multi-point sequential electronic fuel injection

Exhaust system

Through prop exhaust

Cooling system

Water cooled

Lubrication system

Wet sump by trochoid pump

Starting system

Electric

Throttle control

Remote control
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Item Unit Data
DF100T/100WT
FUEL & OIL
Fuel Suzuki highly recommends the use of alcohol-free unleaded gasoline with
a minimum pump octane rating of 87 (R/2 + M/2 method) or 91 (Research
method). However, blends of unleaded gasoline and alcohol with equiva-
lent octane content may be used.
Engine oll ¢ API classification: SG, SH, SJ, SL, SM

or NMMA FC-W classification: SG, SH, SJ, SL, SM
* Viscosity rating: SAE10W-40 or NMMA FC-W 10W-40

Engine oil amounts

L (US/Imp. qt)

5.5 (5.8/4.8): Oil change only
5.7 (6.0/5.0): Qil filter change

Gear ol

SUZUKI Outboard Motor Gear Oil
(Hypoid gear oil SAEQO0, API classification GL-5)

Gearcase oil capacity

ml (US/Imp. 0z)

1050 (35.5/37.0)

BRACKET
Trim angle PTT system
Number of trim position PTT system
Maximum tilt angle Degrees 75
LOWER UNIT
Reversing system Gear

Transmission

Forward-Neutral-Reverse

Reduction system

Bevel gear

Gear ratio

12: 25 (2.083)

Drive line impact protection

Spline drive rubber hub

Propeller

Y¢: Aluminum propeller

% : Stainless steel propeller (Optional parts)

Blade x Diam. (in) x Pitch (in)

Y3 x 13-1/2 «x 15
Y% 3 14 x 17
¥ 3 x 14 X 19
¥ 3 x 14 X 21
Y% 3 14 x 23
% 3 X 14-1/4 x 18
% 3 x 1414 x 20
Y 3 x 14-1/4 x 22
% 3 X 14-1/4 x 24

REDUCTION SYSTEM

1st reduction gear ratio

(Crankshaft drive gear: Driven gear)

29 : 36 (1.241)

2nd reduction gear ratio
(Lower unit)

12: 25 (2.083)

Total reduction gear ratio

2.586 (36/29 x 25/12)
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*SERVICE DATA

* These service data are subject to change without notice.

ltem Unit Data
DF100T/100WT
POWERHEAD
Recommended operation range r/min 5000 — 6000
Idle speed r/min 625 + 25 (in-gear: approx. 625)
* Cylinder compression kPa (kg/cm?, psi) 1300 - 1700 (13 - 17, 185 — 242)
* Cylinder compression max.
difference between any other kPa (kg/cm?, psi) 100 (1.0, 14)
cylinders
* Engine oil pressure _ 5_6.0 78 — 85) at 3 000 r/mi
kPa (kg/cm?, psi) 550 - 600 (5. .0, . ) a r/min.
(at normal operating temp.)
Engine oil * API classification: SG, SH, SJ, SL, SM
or NMMA FC-W classification: SG, SH, SJ, SL, SM
* Viscosity rating: SAE10W-40 or NMMA FC-W 10W-40
Engine oil amounts C O
5.5 (5.8/4.8): Oil change only
L (US/mp. qt) 5.7 (6.0/5.0): Oil filter change
Thermostat operating o (o _ _
temperature C (°F) 58 — 62 (136 — 144)

* Figures shown are guidelines only, not absolute service limits.
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ltem Unit Data
DF100T/100WT
CYLINDER HEAD / CAMSHAFT
Cylinder head distortion | Limit mm (in) 0.05 (0.002)
Manifold seating faces o .
distortion Limit mm (in) 0.10 (0.004)
Cam height N STD | mm (in) 38.120 — 38.280 (1.5008 — 1.5071)
Limit mm (in) 38.020 (1.4969)
Ex STD mm (in) 38.820 — 38.980 (1.5283 — 1.5346)
Limit mm (in) 38.720 (1.5244)
Camshaft journal
oil clearance Top, | STD mm (in) 0.020 — 0.062 (0.0008 — 0.0024)
2nd,
3rd,
4th | Limit mm (in) 0.120 (0.0047)
o STD mm (in) 0.045 - 0.087 (0.0018 — 0.0034)
5t
Limit mm (in) 0.120 (0.0047)
Camshaft
journal Top, | STD mm (in) 23.000 — 23.021 (0.9055 — 0.9063)
(housing) 2nd,
inside diameter 3rd,
4th | Limit mm (in) 23.171 (0.9122)
N STD mm (in) 26.000 — 26.021 (1.0236 — 1.0244)
5t
Limit mm (in) 26.171 (1.0304)
Camshaft To
journal P.| sTD mm (in) 22.959 —22.980 (0.9039 — 0.9047)
outside ing
; rd,
diameter i | Limit [ mm (in) 22.869 (0.9004)
o STD mm (in) 25.934 — 25.955 (1.0210 — 1.0219)
5t
Limit mm (in) 25.844 (1.0175)
Camshaft runout Limit mm (in) 0.10 (0.004)
Cylinder head bore STD mm (in) 0.025 — 0.066 (0.0010 — 0.0026)
to tappet clearance Limit | mm (in) 0.150 (0.0059)
Tappet outer . _ _
diameter STD mm (in) 30.959 — 30.975 (1.2189 — 1.2195)
Cylinder head bore STD mm (in) 31.000 — 31.025 (1.2203 — 1.2215)
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ltem Unit Data
DF100T/100WT
VALVE / VALVE GUIDE
Valve diameter IN mm (in) 33(1.3)
EX mm (in) 28 (1.1)
Tappet clearance IN | STD mm (in) 0.23 - 0.27 (0.009 — 0.011)
(Cold engine
condition) EX | STD mm (in) 0.23-0.27 (0.009 -0.01 1)
Valve seat angle IN — 15°, 45°, 60°
EX — 15°, 45°
Valve guide to STD | mmo(in) 0.020 — 0.047 (0.008 — 0.019)
valve stem IN
clearance Limit mm (in) 0.070 (0.0028)
Ex STD mm (in) 0.045 - 0.072 (0.0018 — 0.0028)
Limit mm (in) 0.090 (0.0035)
Valve guide IN
inside diameter E)& STD mm (in) 6.000 — 6.012 (0.2362 — 0.2367)
Valve guide IN
protrusion E)& STD mm (in) 13.5 (0.53)
Valve stem IN| STD | mm (in) 5.965 — 5.980 (0.2348 — 0.2354)
outside diameter
EX | STD mm (in) 5.940 — 5.955 (0.2339 — 0.2344)
Valve stem end IN | Limit | mm (in) 0.14 (0.006)
deflection
EX | Limit mm (in) 0.18 (0.007)
Valve stem runout IN
EX Limit mm (in) 0.05 (0.002)
Valve head IN
radial runout E)& Limit mm (in) 0.08 (0.003)
Valve head STD | mm (in) 1.0 (0.04)
thickness IN
Limit mm (in) 0.7 (0.03)
STD mm (in) 1.2 (0.05)
EX
Limit mm (in) 0.7 (0.03)
Valve seat IN | STD mm (in) 1.1 -1.3(0.04 — 0.05)
contact width
EX| STD mm (in) 1.1-1.3(0.04 — 0.05)
Valve spring free STD| mm (in) 42.7 (1.68)
length
Limit mm (in) 41.0 (1.61)
Valve spring tension STD | N (kg, Ibs) 167 — 193 (16.7 — 19.3, 36.8 — 42.5) for 32.6 mm (1.28 in)
Limit | N (kg, Ibs) 151 (15.1, 33.3) for 32.6 mm (1.28 in)
Valve spring
squareness Limit mm (in) 2.0 (0.08)
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bore

ltem Unit Data
DF100T/100WT
CYLINDER / PISTON / PISTON RING
Cylinder distortion Limit mm (in) 0.05 (0.002)
Piston to cylinder STD | mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit | mm (in) 0.100 (0.0039)
Cylinder bore STD mm (in) 84.000 — 84.020 (3.3071 — 3.3079)
Cylinder measuring position mm (in) 50 (2.0) from cylinder top surface
Piston skirt diameter STD mm (in) 83.970 — 83.990 (3.3059 — 3.3067)
Piston measuring position mm (in) 26.5 (1.04) from piston skirt end
Cylinder bore wear Limit mm (in) 0.100 (0.0039)
Piston ring STD | mm (in) 0.20 — 0.35 (0.008 — 0.014)
end gap 1st
Limit | mm (in) 0.70 (0.028)
o STD | mm (in) 0.35-0.50 (0.014 — 0.020)
n
Limit | mm (in) 1.00 (0.039)
Piston ring STD | mm (in) Approx. 11.3 (0.44)
free end gap 1st
Limit mm (in) 9.0 (0.354)
q STD mm (in) Approx. 11.0 (0.43)
2n
Limit mm (in) 8.8 (0.347)
Piston ring to STD | mm (in) 0.030 — 0.070 (0.0012 — 0.0028)
groove clearance 1st
Limit |  mm (in) 0.120 (0.0047)
g STD | mm (in) 0.020 — 0.060 (0.0008 — 0.0024)
2n
Limit | mm (in) 0.100 (0.0039)
Piston ring 1st | STD | mm (in) 1.22 - 1.24 (0.048 — 0.049)
groove width
2nd | STD | mm (in) 1.51 — 1.53 (0.059 — 0.060)
Oil | STD| mm(in) 2.51 —2.53 (0.099 — 0.100)
Piston ring 1st | STD | mm (in) 1.17 —1.19 (0.046 — 0.047)
thickness ond | STD | mm (in) 1.47 — 1.49 (0.058 — 0.059)
Pin clearance in STD | mm (in) 0.006 — 0.017 (0.0002 — 0.0007)
piston pin hole Limit | mm (in) 0.040 (0.0016)
Piston pin outside STD | mm (in) 20.997 —21.000 (0.8267 — 0.8268)
diameter Limit | mm (in) 20.980 (0.8260)
Piston pin hole STD | mm (in) 21.006 —21.014 (0.8270 — 0.8273)
diameter Limit | mm (in) 21.040 (0.8283)
Pin clearance in STD | mm (in) 0.003 — 0.014 (0.0001 — 0.0006)
conrod small end Limit | mm (in) 0.050 (0.0020)
Conrod small end STD| mm (in) 21.003 — 21.011 (0.8269 — 0.8272)
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ltem Unit Data
DF100T/100WT
CRANKSHAFT / CONROD
Conrod small end inside .
diameter STD mm (in) 21.003 - 21.011 (0.8269 — 0.8272)
Conrod big end oil STD mm (in) 0.030 — 0.050 (0.0012 — 0.0020)
clearance Limit mm (in) 0.065 (0.0026)
Conrod big end inside :
diameter STD mm (in) 47.000 — 47.018 (1.8504 — 1.8511)
Crank pin outside .
diameter STD mm (in) 43.982 — 44.000 (1.7316 — 1.7323)
Crank pin outside
diameter difference Limit mm (in) 0.010 (0.0004)
(out of round and taper)
Conrod bearing
thickness STD mm (in) 1.484 — 1.502 (0.0584 — 0.0591)
Conrod big end side STD mm (in) 0.100 — 0.250 (0.0039 — 0.0098)
clearance Limit mm (in) 0.350 (0.0138)
Conrod big end width STD mm (in) 21.950 — 22.000 (0.8642 — 0.8661)
Crank pin width STD mm (in) 22.100 — 22.200 (0.8700 — 0.8740)
Crankshaft center -
journal runout Limit mm (in) 0.04 (0.002)
Crankshaft journal oil STD mm (in) 0.020 — 0.040 (0.0008 — 0.0016)
clearance Limit mm (in) 0.065 (0.0026)
Crankcase bearing .
holder inside diameter STD mm (in) 62.000 — 62.018 (2.4409 — 2.4417)
Crankshaft journal .
outside diameter STD mm (in) 57.994 — 58.012 (2.2832 — 2.2839)
Crankshaft journal
outside diameter Limit mm (in) 0.010 (0.0004)
difference
(out of round and taper)
Crankshaft bearing .
thickness STD mm (in) 1.990 — 2.006 (0.0783 — 0.0790)
Crankshaft thrust STD mm (in) 0.11-0.31(0.004 - 0.012)
play Limit mm (in) 0.35 (0.014)
Crankshaft thrust .
bearing thickness STD mm (in) 2.425 —2.475 (0.0955 — 0.0974)
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ltem Unit Data
DF100T/100WT
ELECTRICAL
Ignition timing Degrees BTDC 2 - BTDC 26
Over revolution limiter r/min 6200
CKP sensor resistance Qat20°C 168 — 252
CMP sensor resistance Qat20°C —
Primary Q at20°C 1.9-25
Ignition coil resistance No. 2 — No. 3: 18 — 34 (including H.T. cord and spark plug cap)
Secondary | k{2 at20°C No. 1 — No. 4: 19 — 36 (including H.T. cord and spark plug cap)
High tension code resistance kQ/m at 20 °C Approx. 16
Battery charge coil resistance Q at20°C 0.16 —0.24
Battery charge coil output (12 V) Watt 480
Type NGK BKR6E
Standard spark plug
Gap mm (in) 0.7 — 0.8 (0.028 — 0.031)
. Main fuse: 60
Fuse amp. rating A Sub fuse: 30
Recommended battery
capacity (12 V) Ah (kC) 100 (360) or larger
Fuel injector resistance Qat20°C 11.0-16.5
IAC valve resistance Qat20°C 8-12
IAT sensor / Cylinder temp. sensor
/ Ex- mani. temp. sensor kQ at25° C 1.8-23
(Thermistor characteristic)
ECM main relay resistance Qat20°C 145 -190
Starter motor relay resistance Qat20°C 145 -190
PTT motor relay resistance Qat20°C 25-37
STARTER MOTOR
Max. continuous time of use Sec. 30
Motor output kW 1.4
STD i 16.0 (0.63
Brush length — mm (!n) ( )
Limit mm (in) 12.0 (0.47)
Commutator STD mm (|n) 05-0.8 (002 - 003)
undercut Limit mm (in) 0.2 (0.01)
Commutator STD mm (|n) 29.0 (1 14)
outside diameter Limit mm (in) 28.0 (1.10)
Commutator outside STD mm (in) 0.05 (0.002)
diameter difference Limit mm (in) 0.40 (0.016)
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PTT MOTOR
Brush length STD mm (in) 9.8 (0.39)
Limit mm (in) 5.5 (0.22)
Commutator outside STD mm (i) 22.0(0.87)
diameter Limit mm (in) 21.0 (0.83)

SELF-DIAGNOSTIC SYSTEM INDICATION
When the abnormality occurs in a signal from sensor, switch, etc., the “CHECK ENGINE” lamp on the moni-

tor-tachometer flashes (lights intermittently) according to the each code pattern with buzzer sounding.

FAIL-SAFE SYSTEM
ACTIVATING

1 MAP sensor 1 3-4 82 I nnnIt_ YES
2 CKP sensor 4-2 gfr; |||| | ||| YES
IAC valve / By-pass air 3_1 |on NO
screw adjustment off —| |—| |—| |—| |—

4 CMP sensor 2-4 28 NI NNNn YES
5 CTP switch 2-2 |2 ] [ NO
6 Cylinder temp. sensor 1-4 gfr; | | | | | | | | | | YES
7 IAT sensor 2-3 gfr; | | | | | | YES
8 :vll?eps;j::g;tict passage) 8-2 gfr; )i NGO
ot a9 o
SE:::;st manifold temp. 1_5 gfr; _|_|_|_|IL|_L|_|J—|_ YES
1 Fuel injector 4-3 gz _|_|_|_|_|_|_|_|_ﬂ_|_|_|_|_ NO

* If more than two items fail at once, the self-diagnostic indication appears according to priority order. The
indication repeats three times.

PRIORITY FAILED ITEM CODE LAMP FLASHING PATTERN

10
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TIGHTENING TORQUE

Tightening torque — Important fasteners

ITEM THREAD TIGHTENING TORQUE
DIAMETER N-m kg-m Ib-ft
Cylinder head cover bolt 6 mm 11 1.1 8.0
i 8 mm 25 2.5 18.0
Cylinder head bolt 10 mm 0 =0 50.0
8 mm 25 2.5 18.0
Crankcase bolt 10mm 52 5o 375
Conrod cap nut 8 mm 40 4.0 29.0
Camshaft housing bolt 6 mm 11 1.1 8.0
Camshaft timing sprocket bolt 10 mm 78 7.8 55.5
Timing chain guide bolt 6 mm 10 1.0 7.0
Intake manifold bolt/nut 8 mm 23 2.3 16.5
Oil pressure switch — 13 1.3 9.5
Fuel delivery pipe bolt 8 mm 23 2.3 16.5
Fuel delivery pipe plug/union bolt 12 mm 35 3.5 25.5
Fuel return pipe bolt (nut) 8 mm 23 2.3 16.5
Low pressure fuel pump bolt 6 mm 10 1.0 7.0
Thermostat cover bolt 6 mm 10 1.0 7.0
Flywheel bolt 16 mm 245 24.5 177.0
Starter motor mounting bolt 8 mm 23 2.3 16.5
10 mm 50 5.0 36.0
Engine oil filter — 14 1.4 10.0
Engine oil drain plug 12 mm 13 1.3 9.5
Oil relief valve — 27 2.7 19.5
Engine holder upper bolt 8 mm 25 2.5 18.0
Engine holder bolt 8 mm 23 2.3 16.5
P , , 8 mm 23 2.3 16.5
ower unit mounting bolt 10 mm 50 50 36.0
Driveshaft housing bolt 10 mm 50 5.0 36.0
Upper mount nut Front 12 mm 80 8.0 58.0
Rear 12 mm 80 8.0 58.0
Upper mount cover bolt 10 mm 50 5.0 36.0
Lower mount bolt/nut 12 mm 60 6.0 43.0
Clamp bracket shaft nut 22 mm 43 4.3 31.0
Water pump case bolt 8 mm 17 1.7 12.5
Gearcase bolt 10 mm 55 5.5 40.0
Propeller shaft bearing housing bolt 8 mm 23 2.3 16.5
Pinion nut 14 mm 120 12.0 87.0
Propeller nut 18 mm 55 5.5 40.0
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Tightening torque — General bolt

NOTE:
These value are only applicable when torque for a general bolt is not listed in the “Important Fasteners”
table.

THREAD TIGHTENING TORQUE
TYPE OF BOLT DIAMETER N-m kg-m Ib-ft
; 5 mm 2-4 02-04 1.5-3.0
% 6 mm 4-7 04-0.7 3.0-5.0
J 8 mm 10-16 1.0-1.6 7.0-11.5
(Conventional or “4” marked bolt) 10 mm 22 -35 22-3.5 16.0 -25.5
5 mm 2-4 02-04 1.5-38.0
% % 6 mm 6—10 0.6-1.0 45-7.0
8 mm 15-20 1.5-2.0 11.0-14.5
(Stainless steel bolt) 10 mm 34 — 41 3.4-4A1 24.5-29.5
5 mm 3-6 0.3-0.6 20-45
% % 6 mm 8-12 0.8-1.2 6.0-85
8 mm 18 — 28 1.8-2.8 13.0-20.0
(7 marked or _'. marked bolt) 10 mm 40 -60 40-6.0 29.0-43.5
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SPECIAL TOOLS

1.
.
t-;

(9

A
£/

2.

(@

09900-00411
Hexagon socket

09900-00413 (5 mm)
09900-00414 (6 mm)

(A) 09900-06107

09900-20101 (150 mm)

09900-00410 (included in Hexagon bit (included | (B) 09900-06108 09900-20102 (200 mm)
Hexagon wrench set | 09900-00410) in 09900-00410) Snap ring pliers Vernier calipers
6. 7. 8. 9. 10.

09900-20203

(50 — 75 mm)
09900-20202 09900-20204 09900-20205
Micrometer (75 -100 mm) Micrometer 09900-20530 09900-20602
(25 - 50 mm) Micrometer (0 — 25 mm) Cylinder gauge set |Dial gauge
11. 12. 13. 14.

09900-20605
Dial calipers
(10 - 34 mm)

09900-20701
Magnetic stand

09900-20803
Thickness gauge

09900-21304
Steel “V” block set

09900-22302
(0.051 — 0.125 mm)
09900-22301
(0.025 - 0.076 mm)
Plastigauge

09900-25010
Pocket tester

09900-26006
Engine tachometer

N

09900-28403
Hydrometer

19.

09912-58413: Fuel pressure gauge set
(1) 09912-58442: Fuel pressure gauge
(2) 09912-58432: Fuel pressure hose
(3) 09912-58490: 3-way joint & hose
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20.

09913-50121
Qil seal remover

21,

09914-79010
Test wheel

22,

09919-16010
Deep socket wrench

09921-29410
Driveshaft holder

09915-47341
Qil filter wrench

09915-64512
Compression gauge

09915-64530
Compression gauge
hose

09915-67010
Compression gauge
hose attachment

09915-77311
Oil pressure gauge

09915-78211
Oil pressure gauge
adapter

30.

09916-10911
Valve lapper

09916-14910
Valve lifter attachment

32.

09916-19030
Valve lifter

33.

Solid pilot
(Neway N-120-6.0)

34.

09916-20610
Valve seat cutter (15°)
(Neway 121)

09916-20620
Valve seat cutter (45°)
(Neway 122)

36.

09916-22420
Valve seat cutter (60°)
(Neway 114)

37.

09916-34542
Valve guide reamer
handle

38.

09916-37810
Valve guide reamer
(¥ 6 mm)

39.

09916-38210
Valve guide reamer
(% 11 mm)

40.

09916-46020
Valve guide remover

41.

09916-49040
Tappet holder

42,

09916-54910

Handle (N-505)

09916-57350

Valve guide installer

44,

09916-77310
Piston ring com-
pressor
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09916-84511
Tweezers

09917-47011
Vacuum pump
gauge

09917-49610
Vacuum pump
adapor

48.

49,

09917-87810
Valve guide installer
attachment

09917-98221

Valve guide stem
seal installer attach-
ment

50.

(A) 09922-59410
Propeller shaft
housing installer

(B) 09922-59420

51.

09922-89810

53.

09930-30161

09930-39411

Housing installer | Shift lock pin 09930-30104 Propeller shaft Flywheel rotor
handle remover Sliding hammer remover remover
55. 56. 57. 58. 59.

AN

09930-39420
Rotor remover bolt

09930-48720
Flywheel holder

09930-76420
Timing light

09930-89240
4-pin connector test
cord

>

09930-89260
Injector test cord A

60.

61.

62.

63.

09930-89950

44-pin test cord

09930-99320
Digital tester

09933-19830
USB adaptor

09933-19840
USB adaptor

09933-19850
USB cable
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$ suzuki
DIAGNOSTIC SYSTEM

SOFTWARE
DATA BASE
VerX.XX

09933-19861
SDS software
(Ver. 5.00)

09940-44121
Air pressure gauge

67.

74

09940-44130
Attachment

68.

09945-79310
PTT cable extension

69.

09950-69512
Gearcase oil leakage
tester

70.

09951-09010
Shimming gauge

71.

;

09951-09530
Gear adjusting gauge

72.

©)

(A) 09951-59910:
Pinion bearing
installer & remover
shaft

(B) 01500-0840A:
Bolt

(C) 09951-39914: Pinion bearing plate
(D) 09951-19421: Attachment

73.

N

09952-99310
Air pump assy

74.

==re)
0

2
@mnm

99954-53008-820*
Digital voltmeter

75.

99954-53873*
Stevens CD-77
Peak reading volt-
meter

76.

99954-53883*
Gear oil filler

NOTE:

* Marked part No. is in U.S. market only.




DF100 “K9” ('09) MODEL

1917

MATERIALS REQUIRED

SUZUKI OUTBOARD
MOTOR GEAR OIL

SUZUKI SUPER
GREASE “A”

WATER RESISTANT
GREASE

SUZUKI SILICONE
SEAL

SUZUKI BOND
“1207B”

99000-22540
(400 ml x 24 pcs)

99000-25030*
99000-25011
(500 g)

99000-25161
(250 g)

99000-31120
(50 9)

99104-33140*
99000-31140
(100 g)

THREAD LOCK
“1342”

99000-32050
(50 9)

THREAD LOCK
SUPER “1333B”

99000-32020
(50 9)

4-Stroke Motor Oil

API: SG, SH, SJ, SL, SM

SAE: 10W-40

NOTE:

* Marked part No. is in U.S. market only.
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ENGINE CONTROL

ECM
The model DF100 uses the ECM that is designed exclusively for
this model.

The specifications of engine control system such as ignition and
fuel injection systems on model DF100 are basically the same
as those on DF115.

However, the control specifications on DF100 differ from DF115
as shown below.

Ignition timing

The ignition timing is controlled within the following range
according to the engine operating condition.

* Ignition timing advance range: BTDC 2° — 26°

* Ignition timing (at idling/trolling): BTDC 8° + 5°

SUZUKI DIAGNOSTIC SYSTEM (SDS)
The SDS software version 4.00 or 5.00 can communicate with

the DF100’s ECM.
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POWER UNIT
INTAKE CAMSHAFT

The intake camshaft for DF100 was specially designed.
The cam height of the intake comshaft is different from DF115.

Cam height
Standard:
IN 38.120 — 38.280 mm (1.5008 — 1.5071 in)
Service limit:
IN 38.020 mm (1.4969 in)

Camshaft identification
The camshaft is distinguished by the mark at the top end of

shaft.

On the intake camshaft for DF100, the mark “1” and two drill
holes are provided in the position as illustrated, while DF90
camshaft bears the mark “1” only.

DF100, DF115, DF140 and DF90 camshafts differ as shown

Intake camshaft

ID mark

Drill hole

below.

ID mark
Model Intake Exhaust
DF100 | 1 mark and two drill holes 2
DF115 2 2
DF140 3 3
DF90 1 1
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WIRE/HOSE ROUTING
WIRING DIAGRAM
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WIRE ROUTING
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DF100 “K9” ('09) MODE

L 1923

MAP sensor

Oil pressure switch

When installing sensor,
apply engine oil to sensor

O-ring.

High pressure fuel pump

CTP switch

IAC valve // - '

MAP sensor

IAT sensor

CTP switch\
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Battery charge coil '— CMP sensor
CKP sensor ~\ Cylinder temp. sensor
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Battery cable @

\—— Battery cable ©

j\ Electric parts

holder cover

VIEW C

Tilt limit lead clamp @\

Tilt limit switch

Tilt limit
lead clamp
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DF100 “K9” ('09) MODEL  19-25

FUEL/WATER HOSE ROUTING

* Do not over-bend (kink) or twist hoses when installing.

* When installing hose clips, position tabs to avoid contact with other parts.

e Check that hoses do not contact rods and levers during either engine operation or standstill.

¢ Extreme care should be taken not to cut, abrade or cause any other damage on hoses.

e Care should be taken not to cause hoses to be compressed excessively by any clamp when fitted.

Clamp /—Evaporation hose (Fuel vapor separator to Cylinder head cover)

Clamp: | Fix fuel house and water hose.

Fuel hose/Protector
(3-way joint to Fuel
delivery pipe)

High pressure fuel filter

Fuel hose
(Low pressure fuel pump
to Fuel vapor separator)

Fuel return pipe—]

Water hose

to Water return pipe

Fuel vapor separator
<«— from 3-way joint D

Water hose

from Fuel return pipe /

High pressure-fuel filter

Water hose
from Crankcase upper—»

\ from Low pressure
fuel pump

3-way joint @

2% s

Water hose
(Intake manifold
to 3-way joint®)

Fuel vapor separator

Water hose
(3-way joint M to
Fuel return pipe)

Water hose

to Pilot water tube «—

Water hose Fuel hose/Protector
(3-way joint @ to Intake monifold) / S (Fuel return pipe to Fuel
to Crankcase lower Q" vapor separator)
3-way joint @

from Engine holder 3-way joint @
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19-28  DF100 “K9” ('09) MODEL

Fuel hose/Protector
(Low pressure fuel pump to Fuel vapor separator)

Upper union bolt
[®] 35 N'm(3.5 kg-m, 25.5 lb-ft)

Fuel injector

\
™~ Fuel delivery pipe

;

\ Fuel injector

[—— Fuel injector

{ E
= " \
— k'

[™~— Fuel hose/Protector
(Low pressure fuel pump
to Low pressure fuel filter)

Lower plug
[®] 35 N'm(3.5 kg-m, 25.5 Ib-ft)

Fuel injector
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