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SAFETY NOTICE
This manual has been prepared as a guide to servicing and repai
ATV 525
This edition was primarily published to be used by meidahn
technicians who are already familiar with all service procedur
relating to ODES products. Mechanical technicians should atte
training courses given bYDES.
Please note that the instructions in this manual will apply only if prof
hand tools and special service tools are used.
The contents of this manual depict parts and/or procedures applic
to a particular product at the time of writing. Service and warra
bulletins may be published to update the content of this manual. De
modifications that were carried out after manufacturing of the prody
whether or not authorized YDES, are not included.
In addition, the sole purpose of the illustrations throughout the man
is to assist identification of the general configuration of the parts. TH
are not to be interpreted as technical drawings or exact replicas of
parts.
The use of ODES parts is most strongly recommended whg
considering replacement of any component. Dealer and/ or distrib
assistance should be sought in case of doubt.
The engines and the corresponding components identified in
document should not be utilized on product(s) other than th
mentioned in this document.
It is understood that certain modifications may render use of
vehicle illegal under existing federal, provincial and state regulations
This manual emphasizes particular information which, is denoted
the following wording and symbols:
z WARNI NG

Indicates a potential hazard that, if not avoided, could resu

serious injury or death.
CAUTION: Indicates a hazardous situation which, if not avoide
could result in minor or moderate injury.
Indicates an instruction which, if not followedould result in severe
damage to vehicle components or other property.
NOTE: Indicates supplementary information required to fully complg
an instruction.
Although the mere reading of such information does not eliminate
hazard, your understanding of the information provided will promd
its correct use.
Always observe common shop safety practice.
Unless otherwise noted, the engine must be stopped and the tether
must be removed prior to perform any services.
Torque wrench tightening specifications must be strictly adhered

When ordering parts always refer to the specific model PARTS
tHGATALOGS.
We strongly recommend that any services be carried out and/ or
verified by a highly skilled professional mechanic.
es It is understood that this manual may be translated into another
L language. In the event of any discrepancy, the English version shall
prevail.
ODES disclaims liability for all damages and/or injuries resulting from
the improper use of the contents of this publication.
abIéMPORTANT SAFETY PRECAUTIONS
ty We do not provide warnings about many basic shop safety practices
hlefe-9.: Use Grinding Wheatear safety glasses). If you have not
ct, received shop safety training or do not feel confident about your
knowledge of safe servicing practices, we recommend that you do not
attempt to perform the procedures describe@DES servicemanuals.
'You should have a clear understanding of all basic shop safety
thgractices. You should be wearing the appropriate clothing, using
appropriate safety equipment and taking all necessary safety
n precautions. Please be especially careful of the following:
tor Read and understand all instructions before you begin a procedure or
repair.
his Ensure you have the proper tools, any necessary replacement parts
and the skills to perform the tasks safely and completely.
- Protect your eyes by using approved and properly fitted safety
heglasses.
- Use other protectivequipmentwhen necessary, for example safety
pyshoes and gloves.
- Unless the service procedure requires that the engine remain running,
make sure the engine is off before beginning service.
- Be sure there is adequate ventilation whenever you run the engine, to
avoid the risk of Carbon Monoxide poisoning.
- To avoid injury from moving parts, make sure your hands, fingers and
clothing are out of the way when the engine is running.
- Gasoline vapors and hydrogen gases from batteries are explosive.
Keep all cigarettes, sparks and flames away from the battery,
fuel-related components and other enclosed compartments.
- Never use gasoline to clean parts, always use an approved
henonﬂammable solvent.
o Never drain or store gasoline in an open container.
z WARNI NG
The foregoing list represents general safety practices. For d
cordP™ workplace health and safety requirements in your area, cg
your local workplace health and safety agency or association
o We have provided you with some of the most impaireneral service
fety precautions, above. We cannot, however, warn you of every
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Use the torque values and service products as in the exploded viewWs o

in the procedures when noted.

Locking devices when removed must be replaced (e.g.: locking tg
elastic stop nuts, selfcking fasteners, cotter pins, etc.).

Hoses, cables and locking ties removed during a procedure mus|
reinstalled as per factory standards.
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conceivable hazard that can arise in performing the service and repair
bsprocedures depicted in@DES manuals. Only you can decide whether
or not you should perform a given task.
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1.GENERAL INFORMATION

1. GENERAL INFORMATION

VEHICLE APPEARANGE - — 1-1 | MARKER INFORMATIVENESS- - 12
PRECAUHONS e - 1-2 EngineBrakein-Steps 00000 e = 1-3
-------- — 1-3

TIGHTENING TORQUE-

1.1 VEHICLE APPEARANCE
ATV525 Vehicle left-hand view

1. Headlight 2. Front rack

3.Instrument

4. Auxiliary DC jack

5. Ignition switch 6. Front seat

7. Rear seaback

8. Rear rack

9. Front wheel 10. Engine

11. Rear wheel

12. Fuel Tank

ATV525 Vehicle right-hand view

1. Tail light 2.Mufflmuer

3. Shifting lever

4.Radiator

5. Rearbrake

6. Rear shock absorbe

7. Front shock absorber

8. Front brake
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1.GENERAL INFORMATION

1.2 MARKER INFORMATIVENESS

Numbers of frame (or VIN code), engine and transmission case are major information numbers of a motorcycle. When orgeriegteam
authorizing special services, these numbers are able to assist distributors to serve you better.

Motorcycle mark information is shown as follows:

PIN/VIN:

TYPICAL-ATV525 RGHT VIEW (long wheelbase)

TYPICA
1. PIN/VIN (Vehicle Identification Number on right silaérior portion on the frame)
2. EIN (Engine Identification Number on left sjpiedterior portion @ the crankcase)

1.3PRECAUTIONS

1. Do not make engine under operation at a closed place or place with poor ventilation for a long time.
2. If engine stops operation, please do not touchrnwaifler to avoid burning.
3. Due to high corrosiveness, battery fluid (dilute sulphuric acid)) may cause burns to skin and eyes. In case of spkishiplgdsesclean it
with water and see the doctor immediately. In case of splashing to clothes, please wash it with water immediately. i¢dkpdbateaway from
children.
4. Cooling liquid is toxic. Do not drink it or splash it to skin, eyes and clotbese splashing it to skin, please wash it with a lot of soapy water.
In case of splashing to eyes, please wash eyes immediately and see the doctor. In case of drinking cooling liquidh resultingease see the
doctor. Keep cooling liquid far away from children.
5. Wear proper working suit, boots and hat. If necessary, please wesasléavg working suit and gloves for operation.
6.  Gasoline is highly inflammable. No smoking or firing. At the same time, fire sparks shall be avoided. Vaporized gaspliogiis as well.
Operation shall be carried out at places with good ventilation.
7. Battery may produce explosive hydrogen in charging. Please ensure charging at places with good ventilation.
8. Use legal parts, lubricating oil and lubricating grease.
9. Before overhauling, please clean soil and dust.
10. Keep accessories of each part well for correct assembly.
11. Replace dismantled gasket;ridg, piston pin retainer and cotter pin.
12. Retainer of rubber ring may be deformed after dismantling. So, please do not use loose and soft retainer.
13. Please wash and dry dismantled parts. Use lubricant on the surface of moving parts. For correct installation, pleasataeesiliia
dismantling process.
14. If do not know length of screw, please install screws one by one to ensure their corresponding depth.
15. Pretighten bolts and nuts and then tighten them with designated torque from the big to the small and from the insideide the outs
16. Check whether rubber parts are aged. If necessary, replace them. Keep rubber parts far away from grease.
17. If necessary, special tools can be used.
18. Rotate inside and outside races of bearing to ensure flexibility of balls.
a) If axial or radial resistance is too large, please replace it. If there is ceomavex on the surface, please use oil for washing. If no effect
is achieved with washing, please replace it.
b) If bearing cannot be clamped tightly in pressing into machine or axle, please replace bearing.
19. Please install a side dust proof bearing at correct direction. In installation of open orfdoeblist proof bearing, pay attention to that
marks of manufacturer shall be outward.
20. In cleaning and drying bearing, please keep bearing support still. Before installation, please carry out lubricatioor\itiriodting oil.
21. Please correct install elastic retaining ring. Assembling after opening can ensure installation of snap ring into slot.
22. After assembly, please check whether all parts are of perfect tightening and flexible movement.
23. Brake fluid and coolant may damage shell and plastic and rubber parts. In case of being splashed by them, please wastwater
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1.GENERAL INFORMATION

24. Ininstalling pipe, please insert them to bottom of connecting pipeline. In installing pipe clamp, please install thewe b tpere is. As for
pipeline or pipe clamp that cannot be tightened, please replace them.

25. Do not mix soil or dust into engine and/or hydraulic braking system.

26. Before installation, please clean gasket and spacer of engine shell. Use oil stone to polish scratch of joint face evenly.

27. Do not twist or bend too much cable. Twisted or damaged cables may cause inflexible operation.

28. In assembling protective caps of parts, insert cap into groove if any.

1.4 Engine brake-in steps

Though quality material has been used for motorcycle manufacturing and all components are conforming to high qualityafitandgydnents

and parts shall subject byvakein process before engine reaching maximum load. The reason behind this is that cooperation of components has not
reached the best status after their assembling. This leads to damping force of engine and unnecessary mechanicadbssopkeaiibn can be

reached after operation for some time. In this case, mechanical loss can be minimized, reaching the best status ate logingoower to
maximum value. As a result, engine performance directly relates to initial maintenance. Regulation ofinysmoicess is shown as follows:

-Please follow the restriction requirements for engine speed brakein period below:

The first 150km Below 5000 rpm
Till 800km Below 5500 rpm
Till 1600km Below 6500 rpm
Above 1600km Below 8500 rpm

-Do not fully open the accelerator before the reading of the odometer reaching 1000km.

Attention: the speed shall not exceed 6500 rpm no matter whedkein period.

-During thebrakein period, the engine shall not work at the same speed with the same gear position for a long time. Try to shift geangositio
speed to facility runningn of components.

-After 1000km of operation, transmission and crank cases shall be cleaned thoroughly.

15TIGHTENING TORQUE

Locking devices (e.g.: locking tabs, elastic stop nuts;lseking fasteners, etc.) must be installed or replaced with new ones, where specified. If the
efficiency ofa locking device is impaired, it must be renewed.
In order to avoid a poor assembling, tighten screws, bolts or nuts in accordance with the following recommended torque value:

Grade Torgue( Nm)
M6 M8 M10 M12 M14 M16

4.6 45 10 12 200 25 36 45 55 70 90 110
5.6 57 120 15 25 32 45 55 700 90 110 140
6.8 7 9 17 23 33 45 58 78 93 124 145 193
8.8 9 12 22 30 45 59 78 104 124 165 193 257
10.9 13 16 30 36 65 78 110 130 180 201 280 330
12.9 16" 21 38 51 75 100 131 175 209 278 326 434

CAUTION : Be sure to use &hproper tightening torque for the proper strength grade. Always torque screws, bolts and/or nuts in a crisscross
sequence.
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2. PERIODIC MAINTENANCE

2. PERIODIC MAINTENANCE

MAINTENANCE SCHEBUEE -~ 21 | ARCLEANER weeem - 2-2
VALVE CLEARANGE- o 2-2 | SPARK-PEWG 2-3
THROTTLE CABLE-PEAY- — 2-3 | ENGINE-Of 2-3
FRONTDIFFERENTHAL-OHt~ ~ 25 | REARTDIFFERENTHA:=OH— - 25
STEERING S¥SFEM  ——— 2-5 | BRAKING SY¥STEM- - 2-5
GEAR-SHHFF e 2.6 COOLING SY¥SFEM- R 2.6
WHEEES- J— 2-7 | ENGINE COMPRESSION PRESSHRE 2-7
ENGINEOILPRESSYRE - 2-8 | SUSPENSIONS¥S¥EM = - 2-8

2.1MAINTENANCE SCHEDULE

In order to maintain the best performance and economical performance of vehicles, suggestions on intervals for neckessary regu
maintenance are listed. Following maintenance is calculated in km, mile and hour based on firstly appeared data.

However, keep in mind that if the vehicle isndt uslemdd for a | ong pe
Items marked with an asterisk should be performed by a dealer as they require special tools and technical skills.

In case of complicated road conditions, regular maintenance shall be carried for vehicles.

INTIAL EVERY
Whichever | month 1 3 6 6 12
ITEM ROUTINE Comes first| Km 320 | 1,200 | 2,400 | 2,400 | 4,800
= (mi) | (200) | (750) | (1,500) | (1,500) | (3,000)
hours 20 75 150 150 300
Valves* c:J Ch_eck vgle cl earancg o o o o
0 Adjust i f necessary.
0 Check coolant | eakaydg
Cooling system 0 Repair if necessary. O (0] (0] (0] (0]
0 Replace cool ant evel
0 Check condition.
Spark plug 0 Adjust gap and clearn O (0] (0] (0] (0]
0 Replacement ever34 months
Air filter elements (:) Clean. Every2040hours
0 Replacement eve34 months (More often in wet or dusty areas.)
Crankcase breather system* ° Check br_eat her hose o (¢} O
0 Replace if necessary
0 Check for | eakage.
Exhaust system* 0 Tighten i f necessary (0] (0] (0]
0 Replace gasket (s) if
0 Check fuel hose for
Fuel line* 0 Replacemenfuel hosesvery48 months (0] (0] (0]
0 Replacemenfuel filter every 24dmonths
Engine oil 0 Replace ( Cénemokth)oi |l I O o (@) (@)
Engine oil filter 0 Replace. O (@] (@)
. o 0 Check oil level/oil
Differential oil 0 Replacement everd4 months. o 0
0Check operation/ br akgé
Brake* (EJBrake fluid needs to be above the lowasgifion. o o o o o
6Correct if necessary.,
the limit.
Throttle lever 0Check operation and f O (0] (0] (@) (@)
Wheels* (E)Chec!( bfalance/damage o o o o
ORepair if necessary.
0Check bearing assem
Wheel bearings* damage. O (@) O O
O0Replace if damaged.
Front and reaBuspension* ?ChECk operation and f o (o]
0Correct if necessary.
0Check operation and
Steering system* damage. O (@) (@) O O
0 C h e c-k/Adjust & necessary.
Zf-zn?;*knuckle pivots and suspens OLubr i cat e-sompbasddgreaset h i (0] (0] (0]
Drive shaft universal joint* OLubri cat e-soapbasdd greaset h i | (0] O O
. N 6Check for cracks or ¢
Engine mount 0Correct bolt tightneg o 0o 0o
Front and rear axle boots* 9Check operation. O O
ORepl ace if damage.
Stabilizer bushings* 0Check for cracks or ¢ (®) O O
Fittings and fasteners* 0Check all chassis fitt O (@) (@) O O
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2. PERIODIC MAINTENANCE

6Correct i f necessary.
Battery OEnd connedbn (0] (0] (@) (@)
Lamp and steering indication SOperation (0] (0] (0] (0] (0]

2.2AIR CLEANER

In case of driving in dusty environment, air filter shall be
cleaned regularly. It is of great possibility to accelerate wear td
engine if there is not filtering element oom filtering element

is used. So, please keep air filter under good conditions all th
time. If vehicle is used in dusty area, inspect more frequently
than specified in MAINTENANCESCHEDULE.

If the air cleaner is clogged with dugttake resistance will be
increased,with a resultant decrease in power output and an
increase in fuel consumptiomever remove or modify any
component in the air filter housing. The engine management
system is calibrated to operate specifically with these|

%

components. Otherwise, engine performance degradation d
damage can occu€heck and clean the diiter element in the
following manner:

Remove rear seabck front seat andir filter service cover

=

1. Rear seat back
2. Front seat
3. Air filter service cover

Remove air filter cover. Unscrew the clamp. Remove air filter.

TYPICAL
1.Air filter
2.clamp

CAUTION: Always wear appropriate skin and eye protection.
Chemicals can cause a skin rash and eye injury.
1.Spray the foam filter element inside and out with a good aif
filter cleaner and follow manufacturer's instructions.
2. Dry the foam element completely.

Properly reinstall removed parts in the reverse order of thei
removal.Pay attention to the seal gasket of air filter housing is
not skew.

CAUTION: 1. If liquid /deposits are found, squeeze and dry the|
foam filter. Replace filter element if damaged.

2.Do not start engine if liquid or deposit are found. If there is oil
in the air filter housing, check engine oil level. Oil level may be
too high.

3.Inspect the air cleaner element for tears, a torn element must
be replaced.

2.3VALVE CLEARANCE

Excessive valve clearance results in valve noise and insufficient

valve clearance results in valve damage and reduced power.

Check the intake and exhaust valve clearances at the distances

indicated above and adjust the valve clearances to specification,

if necessary.

Valve clearance is to be checked when the engine is Thil.

intake and exhaust valve must be checked an adjusted when the

piston is at TOPDEAD CENTER(TDC) on the compression

stroke.

Removeseats, gear shilever and air filter service cover.

Remove relevant accessories around an engine, with relevant

contents referring to Chapter 5 Vehicle Dismantling.

Remove spark plug cable and spark plug.

Remove théolts andvalve cover.
, N N

TYPICAL

1.4xM6 bolt

2.Valve cover

Removethe M6 bolts,the big view hole capand crankshaft
position sensor

TYPICAL

1. 3xM6bolt

2. Big view hole cap
T

2-2



2. PERIODIC MAINTENANCE

TYPICAL
1. M6 bolt
2. Crankshaft position sensor

Valve clearance of cylinder
Turn the magneto bolantil markfi T @n magneto flywheel and
dot mark on théeft crankcaseover are aligned.

-

MAGNETO BOLT "‘

.-

Mar Ko fion

magneto flywheel
2. Dot markon left crankcaseover
3. Location of crankshaft position sensor

At TDC ignition, the printed marks on the camshaft timing gear
have to be parallel to cylinder head base as per following
illustration.

Printed marks on camshaft timing gear
2. Cylinder head base
3. Camshaft timing gear
Insert the feeler gauge between the valve stem end and adjusti

screw on the rocker arm to check the clearance.

If the valve clearance is out of specification, adjust valves ag
follows.

Valve clearance

Intake 0.08 to 010mm

Exhaust 0.08to 010mm
Use mean valve of exhaust/intake to ensure a proper valv|
adjustment.
Hold the adjustment screw at the proper position and torque th
locking nut.
Repeat the procedure for each valve.

ng

11

& A .
1.Adjustment screw
2.Adjustment nut
3.Feeler gauge

Valve clearance adjuster lodkit:7-8N.m

CAUTION: Securely tighten the locknut after completing
adjustment.

Install thevalve coverspark plug cable and spark pjubeplug
screw andgasketof left crankcasecover and the crankshaft
position sensor.

2.4SPARK PLUG

In case of serious wear or burn to electrode or burn to insulator
by spark plug or damage to thread.efilease replace it with
new spark plug

In case of carbon deposit, please use proper tools for cleaning.

Spark plug gap

Usefeelergauge to measure clearance of spark plug.
In case of exceeding designated range, then adjust the gap.

l |

o 5

=

Spark plug gapd.81.0mm

Spark plug heat range

Check the spark plug heat range by observing the electrode color.
If the electrode of the spark plug is appearing wet or dark color,
replace the spark plug with a hotter type one. If it is white or
appearing glazed, replace the spark plug with a colder type one.
Standard type: DCPR8E / NGK

Colder type: DCPR9E / NGK

Hotter type: DCPR7E / NGK

CAUTION: In order to avoiding damaging cylinder cap thread,
firstly use hands to tighten spark plug and then use spark plug
wrench to tighten cylinder cap with designated terqu
2.5THROTTLE CABLE PLAY

Before starting the engine, check the throttle handle to ensure the
correct operation, and ensure that the throttle handle can be
completely restored to the idle position without the external
force.

Check the free play and adjust, if needed, press the accelerator to
ensure that the movement of the smooth artdsticky buckle

back when the check throttle handle correctly. It must run
smoothly, fully spring back to the free position.

2-3



2. PERIODIC MAINTENANCE

From the gate line (support), turn the regulator, regulate the solgr
term door handle free play.

After adjustment, tighten nut.

If free play after adjustment cannot reach designated
requirement or there is viscosity for throttle valve, replace it with
new throttle cable.

2.6ENGINE OIL

Oil level verification

Strictly follow this procedure, otherwise wrong oil level may be

indicated.

1.  Ensure vehicle is on a level surface.

2. Start engine and let idle for a few minutes.

3.  Stop engine. Wait a few minutes to allow oil to flow down
to crankcase then check oil level.

4. Removeengine service cover amlipstick.

6. Remove dipstick and read oil level. Oil level must be
between minimum (2) and maximum (1) marks on
dipstick.

7. There is a capacity of 300 ml between the two marks,
Refill oil as necessary. Do not overfill.

8. Reinstall dipstick.

-
T

w
BEXXXXA
[} i

N Y

1.Full
2.Add
3.Operating range
Replace engine oil
Prior to change the oil, ensure vehicle is on a level surface. Oi
and oil filter must be replaced at the same time. Oil change anfl
oil filter replacement should be done with a warm engine.
ZWARNI NG

The engine oil can be very hot. Wait until engine oil ismar
CAUTION: Dispose oil and filter as per your local
environmental regulations.
1. Ensure vehicle is on a level surface.

2. Start engine and let idle for a few minutes.

3. Stop engine. Wait a few minutes to allow oil to flow down to
crankcase then check oil level.

4. Removetheengine service cover.

5. Remove dipstick.

6. Raise the vehicle, support it securéNace a drain pan under
the engine drain plug area.

7. Clean the drain plug area.

9. Allow oil to drain completely from crankcase.

10. Clean the magnetic drain plug from metal shavings and
residue.

11. Install a newvasher a drain plug. Torque drain plug to 20
N.m.

12. Remove oil filtebolts oil filter cap, Oring and oil filter.

1. Bolt

2. Oildrain Plug
3. Washer

4. Qil filter Cap
5. 0-ring

6. Oil filter

13. Check and clean the oil filter inlet area for dirt and other
contaminations.

14. The installation is the reverse of the removal procedure. Pay
attention to install a new gasket on oil filter cover.

15. Refill engine with a SABN-40 SJclassification engine oil,

Oil change capacity with filte2450mL.

16. Check the oil level with the dipstick. Refer to OIL LEVEL
VERIFICATION above.

17. Run engine to ensure oil filter and drain plug areas are not
leaking.

CAUTION: In order to expand service life of vehicle, please
use grade Sdtandard engine oil conforming to API with its
viscosity indication being SABN-40 SJ If viscosity of engine
does not reach SARV-40 SJ make corresponding selection
according to drawing

Viscosity

Cl 30 20-10 0 10 20 30 40
TRl 22 -1 14 32 50 68 86 10

Temp.

24



2. PERIODIC MAINTENANCE

2.7FRONT DIFFERENTIAL OIL

To change the frordifferential oil, locate the vehicle on a level
posion and carry out the following steps.

Clean the oil level check plug area and remove the oil leve
check plug.

\ —
- «

‘V' L_HAS

Clean the drain plug area.
Place an oil pan under the fradifferential case,and then drain
oil completely by removing the drain plug.

Tighten the drain plugp 20 N.m.

Drain plug

Pour the specified o0i(GL-4-90) abait 230mL by syringe
throughthe oil level check plug hole until the oil over flows.
Tighten the oil level check plug 20 N.m.

2.8REAR DIFFERENTIAL OIL

To change the reatifferential oil, locate the vehicle on a level
posion and carry out the following steps.

Clean the oil level check plug area and remove the oil leve
check plug.

Clean the drain plug area.

Place an oil pan under the fragiifferential case,and then drain
oil completely by removing the drain plug.

Tighten the drain plugp 20 N.m.

Pour the specified 0i(GL-4-90) about 230mL by syringe
throughthe oil level check plug hole until the oil over flows.

Tighten the oil level check plug 20 N.m.

Drain plug

2.9STEERING SYSTEM

Keep handlebar in horizontal status on flat ground and check
whether the handlebar is loose from four directions (top, bottom,
left and right); tighten nut or dismantle steering column for
further checking, if any.

Park vehicle on flat ground and rotate handlebar leftwards and
rightwards to check whether it is able to be rotated flexibly. If
any stuck, check whether it is caused by installation of main
wire grownd or other wiring; if not, please check the bottom of
steering bar to check whether steering column bearing is
damaged.

Park vehicle orflat ground, make sure the tire pressure for right

and left tires is same and set to the proper specification, set the

front wheels in the straight position, then place a load of 75kg on
the seat.

Measurethe distance A and B of the front whesid calculate
the difference.

(Al

e -

TYPICAL

A: front offront wheel

B: rear d front wheel
Toein.: B-A= 5mm

Out of range of toé n :

oY,

YAdjust nut of ti

) Tir-Rod

CAUTION: After adjusting toen, fist rotate steeng wheel
from center position to the left and right, to ensure that is the
same corner, then slowly run vehicle to see whether its direction
can be controlled.

2.10BRAKING SYSTEM

2-5
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2. PERIODIC MAINTENANCE

Check to see if any brake fluid is leaking out of the pipe joints of]
the brake fluid reservoir. Apply the brakes firmly for one minute.
If there is any leakage, have the vehicle inspected by a
authorized dealer.

Test the brakes at slow speed after starting ontatke sure they
are workingproperly

If the brakes do not provide proper brakpgyformance, inspect
the brake system.

If needed, have the vehicle inspected by an authorized dealer.

Brake fluid level

Check brake fluid level by observing upper pump of front brake|
and upper and lower limit line of rear brake fluid.

When brake fluid level is lower than lower limit, supplement 2.12COOLING SYSTEM
brake fluid DOT4 in time.

To prevent rust formation or freezing condition, always replenish
the system with the premixed coolant or with 50% antifreeze and
50% water. Do not use tap water, straight antifreeze or straight
water in the system. Tap water contains minerals and impurities
which build up in the system. During cold weather, straight
water causes the system to freeze while straight antifreeze
thickens and does not have the same efficiency. Always use
ethylene glycol antifreeze containing corrosion inhibitors
specifically recommended for aluminum engines.

Cooling liquid may be reduced by natural evaporation. Regularly
check horizontal position of cooling liquid

Coolant level verification

Park vehicle at flat ground and check horizontal line of cooling
liquid.

Open the fronstoragebox cover.

Brake pedaladjustment

The brake pedal stroke is 3G0mm. If less than equal 30mm, it
will be a hidden dangers, must adjust the brake pin connecting
the brake pedal.

'-":::—- -

Check the level of cooling water in fluid reservoir (auxiliary
radiator) is between upper and lower critical levels.

ZWARNI NG
To avoid potential burns, do not remove the radiator ca
loosen the cooling drain plug if the enginehist. Never drain
or refill cooling system when engine is hot.
| Coolant replacement
Park vehicle at flat ground and check horizontal line of cooling
2.11GEAR SHIFT liquid.

Check the shift lever as to change shift from P t/R/L and Remove thefront storagebox cover ard water tank cover
reverse smoothly. Also the mettisplay is correct. Remove aucxiliary tank cover and radiator cover.

The shift lever should be vertical when the gear is in neutral. [f
not, adjust the shift cable and then tighten the nuts of the shift
cable.

2-6



2. PERIODIC MAINTENANCE

TYPICAL
1.Auxiliary tank cover
2.Radiator cover

T Partially unscrew coolant drain plug located below water
pump housing.

When coolant is drained completely, remove cooling drain plug
completely and install a new gasket ring.

Screw the coolant drain bolt and torque it to 10 N.m.
== T

~ - )

B ~

Water pump housing | 4
-

Coolant drain bolt

Fill up the radiator with coolant, when the coolant comes out by
the thermostat housing hole, install the bleed screws with it:
gasket ring and torque to 10 N.m.

Refill coolant tank up to uppéevel mark. Install the coolant

TYPICAL
1. Auxiliary tank cap

Run engine until radiator fan opens then stop engine.
When engine has completely cooled down, recheck coolant level
in radiator and coolant tankop up if necessary

2.13 WHEELS

Lift wheels up at horizontal position and ensure no load to each
wheel.

Shake wheels to left and right to see whether their connecting
parts are installed tightly and check whether they can be swung.
No adequate tighteniny: t i ght eni ng

Swing:Y replace rocker arm

Tire pressure

Improper tire pressure will lower comfort of operation and
driving and may lead to wear to side edges of tires.

Tire Pressure Gauge

2. Radiator cap

Front wheel Rear wheel
Ratedpressure | 45kPa(.4ekgf/cn?) 45kPa.4ekgf/cn?)
Dimension off 25x8-12 25x10-12
tire

Tire thread.

When the tire groove decreases to 6 mm (0.24 in) due to wear,
replace the tire.

2.14 ENGINE COMPRESSION PRESSURE

The compression pressure reading of a cylinder is a good
indicator of its internal condition. The decision to overhaul the
cylinder is often based on results of a compression test.

Before measuring cylinder pressure, ensure installation and
tightening of cylinder cap bolt with designated torque and
reasomble clearance of valve.

Standard cylinder pressure:0.9 1.2Mpa

Too low cylinder pressure may cause the following:

1. Excessive wear to cylinder;

2. Wear to piston or piston ring

3. Blockage of pistoning in groove;
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2. PERIODIC MAINTENANCE

4. Close valve seat;

5. Damage to cylinder lining or faults of other parts
Measure engine compression pressure:

1.Warm up engine

2. Ensure full charging of battery.

3. Remove the relevant plastic parts and accessories from tt}
outside of the engine

4. Dismantle spark plugs.

5. At spark plug hole, install cylinder pressure meter.

6. Press button of start for several seconds. Record indication
maximum cylinder pressure.

‘8'.1

r
i
[
I
I
]
I

- m = = =

2.15 ENGINE OIL PRESSURE

Check the engine oil pressuperiodically. This will give a good
indication of the condition of the moving parts. The engine oil
pressure test should be done
recommended oil.

Remove the relevant plastic parts and accessories from th
outside of the erige.

Remove the oil pressure switch wire connector and switch on th
right of engine.

PR

Install oil pressure uge and adaptr hose.
Start engine on idle speed. The engine oil pressure should He
within the following values.

Oil pressure 1600 RPM 6000 RPM
Minimal 70 KPa 350 KPa
Nominal 180 KPa 420 KPa
Maximal 300 KPa 550 KPa

Remove oil pressure gauge and adapter hose.
Installation oil pressure switch to 12N.m and the oil pressurg
switch wire connector.

2.16 SUSPENSION SYSTEM

Lubricate both suspension arms with lithksmap based grease.
There are two grease fittings on each suspension arm. Chegk
operation and for leakage.

Grease fitting location of front suspension arms.

2-8



3.ENGINE

3. ENGINE
ENGINE REMOVAE- P 32 VALVE GOVER- e - 3-2
TIMING CHAIN TENSIONER- 32 CAMSHAFT TIMING-GEAR- - 32
ROCKER-ARM: J— 3-3 CYLINDER-HEAD- — 3-4
CAMSHAFF- e — 35 VALVE SPRING- e — 3-6
MAEME- 3-7 VALVE-GWHPDE- - 3-8
CYNBER~ - 3-8 RISTON- JR— - 3-9
PISTON-RINGS — 3-10 TIMING GHAIN-—~ e - 3-11
CRANKGASE- - 311 |-GEAR- J— — -3-12
CRANKSHAFF- P 3-14 REAR WHEEI-SHAFF 3-14
OIL PRESSURE-REH=F- - 314 ENGINE OIL BRAN-— e 3-15
CRANKSHAFT POSITION SENSOR 3-15 LEFT CRANKCASE GOMER- - 3-15
GEAR SHIFF-ARM e — 3-16 MAGNETO STAFOR- e 3-17
MAGNETOROTOR - - 3-17 SPRAG GEWFEH e - 3-18
Ol-RPUMP- N 3-19 TRANSMISSION- e e 3-20
ENGINE INSTALEAFHON- - 3-22
z WARNI NG
Torque wrench tightening specifications must strictly be adhered to.
Locking devices (e.g.: locking tabs, elastic stop nuts;iseking fasteners, cotter pin, etc.) must be installed or replaced with ne
wherespecified If the efficiencyof a locking device igmpaired, it must be repaired.

When diagnosing an engine problem, always perform a cylinder leak test. This will hglpimtira problem. Refer to the instructions

included with your leak tester and to LEAK TEST section for procedures.

Always place the vehicle on level surface.

NOTE: For a better understanding, the many illustrations are taken with engine out of vehicle. To perform the followingmsstituistnot

necessary to remove engine from vehicle.

Always disconnect BLACK-{ cable from the battery, then RED (+) cable before working on the engine.

Even if the removal of many parts is not necessary to reach another part, it is recommended to remove these partshirakdeetn

When disassembling parts that are duplicated in the engine, (e.g.: valves), it is a strongly recommended to noteothgPTOAMAG

side) and keep them as a figroupo. I f you find a de aneongitigeup compone
of parts (e.g.: you found a worn valve guide. A bent spring could be the cause and it will be easy to know which one apramgstfs the

cause to replace it if you grouped them at disassembly). Also, since used pars have matched together during the déonginbeperntit

keep their matched fit when you reassemble them together within tt
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3. ENGINE

3.1 ENGINE REMOVAL

To avoid potential burns, let engine and exhaust system cool dd
before performing any servicing.

Place vehicle on a work station that will have access to 3
enginelifting hoist. Then start with initial preparation of vehicle.
Disconnect the BLACK(-) cable from battery, then the REB)
cable.

Drain coolant from engine cooling system. Drain engine oil only
engine overhaul is necessary. To work on gearbox the removg
necessary but do not drain engine oil.

3.2VALVE COVER

Removal

-Remove the four M6 bodt of valve cover

,""\'T"" <

1.4xM6 Bolt
2. Valve cover

-Remove walve cover and gasket.

)

1.Valve cver
2.Gasket

Inspection
Check the gasket on the valve cover if it is brittle, cracked or hg
If so, replace the gasket.

Installation

For installation, reverse the removal procedure.

Torque theboltsfor valve cover in a crisscross sequence.
Bolt tightening torquéor valve cover 10-12N.m.
3.3TIMING CHAIN TENSIONER

NOTE: Before removal and installation, make sure that tf
cylinder is set to TDC ignition. Refer to CAMSHAFT.
Tensioner removal

z WARNI NG

Never perform this operation immediately after the engine
been turn because the exhaust system can be very hot. Wai
exhaust system is warm or cold.

Remove:

-Lock bolt

-Washer

-Bolt

-Chain tensioner

-Gasket

1l

WIT

3

if

lig

ot

1

1.M6 Lock bolt
2.Washer
3.2xM6Bolt
4.Chain tensioner
5.Gasket

Tensioner Inspection

Check thechain tensionefor cracks or other damagd®eplace if
necessary.

Checkpush rodof chain tensionefor free movemenby sheet
Check ifwasheris brittle, cracked or hard. Replace if necessary.
Checkgasket Replace if broken or worn.

Tensioner Installation

NOTE: Before installing the chain tensioner make silnat the
camshaft timing gear can be moved back and forth.

e 1.Locking bolt
2.Chain tensioner
3.Bolt

Turn push rod of chain tensioner clockwise to shogesttionby
sheet.

Install the chain tensioner with gasket to the cylinder block.
Tighten the bolt for chain tensioner to-18N.m.

Push out the rod of chain tensioner counterclockwise by sheet, then
tighten thelock bolt to 68N.m.

NOTE: Do not forget to place theasheron lock bolt and gasket
on the chain tensioner

3.4CAMSHAFT TIMING GEAR

Gear Removal

Turn crankshaft to TDC ignition of the cylinder.

Unscrew timing chain tensioner.

Removethe bolt and pressure release valve
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3.ENGINE

1. M8 Bolt

2. Pressure release valve
3.2xM6Bolt

4. Camshaft timing gear

Removebolts andcamshaft timing gear.

NOTE: Secure timing chain with a retaining wire.

Gear Inspection

Check camshaft timing gear for wear or deterioratibrgear is
worn or damaged, replace it as a set (camshaft timing gear
timing chain).

Check pressure release valMer crack or damage If damaged,
replace it

Gear Installation

For installation, reverse the removal procedure. Pay attention to
following details.

Clean mating surface and threads of camshaft, prior to assen
camshaft timing gear.

1. Mating surface on camshaft
2.Threads for camshaft screw

Camshaft timing gear and crankshaft must be at TDC igniti
position before installing the timing chain.

CAUTION: Crankshaft and camshaft must be locked on TD
ignition position to place camshaft timing gear and timing chain
the proper position.

Install camshaft timing gear so that the timing gear tabs are locate

into the flatareaof the camshatft.
The printed marks on the camshaft timing gear must be parallg
the cylinder head base. See the following illustration for a prof
ositioning.

Printed marks on cémshaft timing gear
Cylinder head base
Camshaft timing gear

Tighten thetwo M6 bolts for camshatft timing geao 1012N.m.

2.
3.

gearto cylinder

1. Pressure releasealve
2. M8 bolt

Apply Loctite 222 on the front 2 teeth of M8 bolt.
Tighten the M8 bolt fopressure releasalveto 18-22N.m.
NOTE: Before installing thebolt adjust the chain tension and
check again if marks on the timing gear are parallel to cylinder
head base.
anB.5ROCKER ARM
Rocker Arm Removal
Remove:
-Valve cover
-Chain tensioner
the -Camshatft timing gear

hble

Cylinder head
Camshaft retaining plate
M6 Bolt

-Rocker arm shafts
-Rocker arm assembly (exhaust side and intake side) with
C adjustment screws and nuts.

pn

in

Rocker arm shaft
Rocker arm (exhaust side)
Rocker arm (intke side)
Washer
Adjustment screw
Locking nut
-Washes
CAUTION : Pay attention not to lose washers or drop them into

the timing chain compartment.

1.
2.
3.
4.
5.
6.

Install pressure releasealve andbolt through camshaft timing

Rocker Arm Inspection
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3.ENGINE

Inspect each rocker arm for cracks and scored friction surfaceg
so, replace rocker arm assembly.
Check the rocker arm rollers for free movement, wear a

1. Rocker arm (exhaust side)

2. Roller

A- Rocker arm bore diameter

Measure rocker arm boemd shaftliameter. Ifradial playis out of
specification, change the rocker arm assembly.

-,‘-,E_;.

Radial play of ocker arm bor@and shaft
new 0.013to 0.046mm
Service limit 0.046mm

Measureaxial play of rocker armand cylinder head axial play
using a feelerlf axial play is out of specification, change theg
rocker arm assembly.

Rocker arm
2. Cylinder head
3. Axial play

Axial play of rocker armand cylinder head

new 0.4 t00.46mm

Service limit 0.50mm

Check adjustment screws for free movement, cracks ang
excessive play.

1. Free movement of adjustment screw top

Checkrock arm shaffor wear or damagef so, replace parts.

. IfCheckwasherfor wear or damagef so, replace parts.

Rocker Arm Installation

hd NOTE: Use the same procedure for exhaust and intake rocker arm.
excessive radial play. Replace rocker arm assembly if necessary.

Apply engine oil on rocker arm shaft.
Install the rocker arm shafts with tlteneedgefacing insideand
use following procedure:
-Insert a rocker arm pin through rocker arm pin bore.
-Install a washethen the proper rocker arm.
-Push in rocker arm shaft until its chamfer reaches the end of
rocker arm bore.

Rocker arm shaft
2. Washer (timing chain side)
3. Washer (spark plug side)

-Place the othemwasher and push rocker arm shaft to end
position.
-Install the camshaft retaining plate.

Tighten the M6 bolt focamshaft retaining plate 10-12N.m.
3.6 CYLINDER HEAD
Cylinder Head Removal
Drain coolant.
CAUTION: Before removing cylinder head, blow out remaining
coolant by air pressureDuring cylinder head removalthe
remaining coolant in cylinder head could overflow into the engine
and a little quantity of coolant could drop into the engine. In this
case, the agine oil will be contaminated.
Disconnect:

-Spark plug wire

-Temperature sensor connector, located at cylinder head
Remove:

-spark plug

-exhaust pipe spring

-exhaust pipe nuts

-radiator inakehose

-air filter box and throttle body

-chan tensioner

-valve cover and gasket

-camshaft timing gear

-cylinder headolts M6

-cylinder headbolts M10 retaining cylinder head and
cylinder to cylinder base.

1. 4xM10 glinder headoolt
2. 2xM6 g/linder headbolt

Pull up cylinder head.
Remove
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3.ENGINE

-chain guide
-cylinder head gasket and scrap it.

1. Cylinder head

2. Timing chain

3. Chain guide

4. Cylinder head gasket

Cylinder Head Inspection

Inspect timing chain guide for wear, cracks or other damag
Replace if necessary.

Checkfor cracks between valve seand spark plug holef so,
replace cylinder head.

Check the carbon deposit for spark plligso, replacespark plug.
Use clearance gauge to measure clearance of spark plug.

In case of exceeding designated range, then adjust the gap.

l

L=

Spark plug gapd.8-1.0mm

Check mating surface between cylinder and cylinder head
contamination. If so, clean both surfaces.

Clean oil support through the cylinder head from contamination.

-

Oil port to lubricate camshaft lobes intake/exhaust
Oil supply to camshaft bearing journal timing chain side
3. Oil supply to camshaft bearing journal spark plug side

Check cylinder head for deformation. Measure the flatness
cylinder head using knife straight edge and fedidtatnessis out
of specification, changeylinder head.

for 1.

Flatness of cylinder head
new 010 0.04mm
Service limit 0.04mm

Cylinder Head Installation
NOTE: The cylinder heads are not identical in design. Do not
invert the cylinder heads at assembly.

For installation, reverse the removal procedure. Pay attention to the
following details.

Ensure dowel pins are in place.

1. Dowel pin
CAUTION : Chain guide has to be fixed between cylinder and
cylinder head.

Chain guide (fixed between cylinder and cylinder head)
2. Chain tensioner guide (mounted in crankcase)

Install a new cylinder head gasket.

NOTE: Do not forget to place theasheron cylinder head M10
bolt. First, torque cylinder healll10 bolts in crisscross sequence
to 18-22N.m, then finish by tightening td5-50N.m.

Install cylinder head M®olts TightenM6 boltsto 10-12N.m.

Check chain guide for movement.

Tighten spark plugo 20-25N.m.

3.7CAMSHAFT

1. Camshatt of cylinder
Camshaft Timing Cylinder
Turn crankshaft until piston is at TDC ignition as follows.
Remove:

-spark plug cable and spark plug

-valve cover

-crankshaft position sensor

-bolt andbig view hole cap
Turnthe magneto bolintil markfi Ta@n magneto flywheel andbt
mark on thdeft cover are aligned.
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3.ENGINE

1. Cylinder head

- ‘ 2. Camshaft retaining plat
J « 3. Bolt
MAGNETO BOLT g -rocker arms (see ROCKEARM above)
Y, 1 -camshatft.

NOTE: For removal rotate camshaft so that intake/exhaust lobe
shows to upper side of cylinder head.

1. Area for camshaft lobes

2. Camshaft
3. Camshaft retaining

Camshaft Inspection
Check each lobe and bearing joakr of camshaft for scoring,

—
1 Marfo fon magneto flywheel scuffing, cracks or other signs of wear.

2. Dot markon left crankcase cover M hatb ircul tusi the indicator If
3 Location of crankshaft position sensor easure camshafbase circular runoutusing the indicator
NOTE: At TDC ignition, the printed marks on the camshatft timing Funoutis out of specification, changamshatt

gear have to be parallel to cylinder head base as per followjng C A B D

illustration.

A. Camshaft lobe (exhaust valves)

B. Camshatt lobe (intake valves)

C. Camshaft journal timing chain side
D. Camshatft journal spark plug side

Camshafbasecircular runout

New 010 0.02mm
1. Printed marks on camshatft timing gear Service limit 0.02mm
2. Cylinder head base Camshaft Installation

3. Camshaft timing gear
CAUTION : Crankshaft cannot be locked at cylinder TDC ignition.
Camshaft Removal
Remove:
-spark plug cable and spark plug
-valve cover (see VALVE COVER above)
-chain tensioner (see CHAIN TENSIONER above)
-camshafttiming gear (see CAMSHAFT TIMING GER
above)
-camshatft retaining plate

For installation, reverse the removal procedure. Pay attention to the
following details.

CAUTION : the camshafts are not identical in design. Do not
invert the camshafts during assembly. Any mpx of the
components will lead to engine damage.

Apply engine oil on the camshaft.

Place the camshaft retaining plate in the slot of the camshaft.

1. Camshatft retaining plate position
2. Slot retaining camshaft
3. Direction of movement

For other parts, refer to proper installation procedure.
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3.8VALVE SPRING
Valve Spring Removal
Remove:
-rocker arms (see ROCKER ARM above)
-cylinder head (see CYLINDER HEAD above).
Compress valve springdng valve spring compressor clamp ang
vale spring compressor cup.

zZWARNI NG
Always wear safety glasses when disassembling valve spr
Be careful when unlocking valves. Components could fly ay
because of the strong spring preload.
Remove valveottes.

1. Valve spring compressor clamp

2. Valve spring ompressor cup
3. Valvecotter

Withdraw valve spring compressohen removevalve spring
retainer and valve spring.

Valve Spring Inspection

Check valve spring for visible damages. If so, replace valve spring.
Check force of valve spring fordifferent lengtts using tension
meter Replace valves springsatit of specifications.

Force of alve springatlength22.7mm
New 530:5% N

Service limit 503N

Force of alve springatlengthr32.5mm
New 192.#8%N
Service limit 183N

Valve Spring Installation

For installation, reverse the removal procedure. Pay attention to
following details.

Colored area of the valve spring must be placed on top.

To ease installation of cotters, apply oil or grease on them so
they remain in place while releasing the spring.

NOTE: Valve cotter must be properly engaged in valve ste
grooves.

the

a Valve stem diameter
Exhaust valve
New 0 4.950t00 4.965 mm
Service limit 0 4.950mm

1. Position of the spring
2. Valve cotter

After spring is installed, ensure it is properly locked by tapping on
valve stem end with a soft hammer so that valve opens and closes a
few times.

CAUTION : An improperly locked valve spring will cause engine
damage.

3.9VALVE

VALVE Removal

Remove valve spring, see VALVE SPRING above.

Push valve stem, then pull valves (intake and exhaust) out of valve
guide.

Intake valves
2. Exhaust valve

Remove valve stem seal with SA@p pliers and discard.it

Valve Inspection

Valve Stem seal

Always install new seals whenever valves are removed.

Valve

Inspect valve surface, check for abnormal stem wear and bending.
Valve Stem and Valve Guide Clearance

Measure valve stem and valve guide in three places using a
micrometer and a sritdore gauge.

Change valve if valve stem is out of specification or has other
damages such as wear or friction surface.

A-Valve stem diameter
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Intake valve
New 0 4.96t00 4.980mm
Service limit 0 4.95mm

Replace valve guide out of cylinder head if valve guiideer
diameter isout of specification or has other damages such as w|
or friction surfacgsee VALVE GUIDE below)
Valve guideinnerdiameter (intake and exhaust valves)
New 0 5.00t00 5.02mm
Service limit 0 5.012mm

NOTE: Clean valve guide to remove carbon deposits befd
measuringzalve guide inner diameter
Valve sealing tapeand Seat

Valve seat
2. Exhaust valve
3. Valvesealing tapgcontact surface to valve seat)

Check valve face and seat for burning or pittiaagd replace valve
or cylinder head if there are signs of damage.

Ensure to seat valve properly.

Measure valveealing tapevidth using a caliper

Valve sealing tapsvidth (intake and exhaust valves)
New 0.851t0 1.15mm

Service limit 0.85mm

NOTE: The location of contact area should be in center of val
seat.

If valve seat contact width is too wide or has dark spots, replac

the cylinder head
Valve installation
For installation, reverse the removal procedure. Pay attention to
following details.
Install a NEWsealvalve stem. Make surealve stemis installed
before installing seal.
Apply engine oil on valve stem and install it.
To ease installation of cotters, apply oil or grease on them so
they remain in place while releasing the spring.
After spring is installed, ensure it is properly locked by tapping
valve stem end with a soft hammer so traite opens and closes 4
few times.
CAUTION: An improperly locked valve spring will cause engin
damage.
3.10VALVE GUIDE
Valve Guide Removal
Remove:

-cylinder head (see CYLINDER HEAD above)

-valve spring (see VALVE SPRING above)

-valves (see VALVEabove)

NOTE: Clean valve guidearea from contamination before
removal.

Valve guide remover
2. Valve guide

Valve Guide Inspection

Always replace valve stem seals whenever valve guides are

removed.

Clean the valve guide bore before reinstalling the valve guide into

cylinder head.

Valve Guide Installation

For installation, reverse the removal procedure. Pay attention to the

following details.

Use vale guide installer to install valve guide.
B — R

1. Valve seat

2. Valve face (contact surface to valve seat)

3. Turn valve while pushing against cylinder head

NOTE: Ensure to seat valves properly. Apply marking paste to

ease checking contact patteRepeat procedure until valve
seat/valve face fits together.
€ 3.11CYLINDER
Cylinder removal
eRemove:
-Chain tensioner (see CHAIN TENSIONER)
-Camshaft timing gear (see CAMSHAFT TIMING GEAR)
-Cylinder head (see CYLINDER HEAD)
-Dowel Pins, gasket and chain guide
Pull outcylinder.
Discard cylinder gaskets.

the

. Cylinder

Pin
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3. Cylinder gasket
4. Chainguide

Cylinder Inspection

Check cylinder for cracks, scoring and wear, ridge on the top 4

bottom of the cylinder. If so, replace cylinder.
Measure cylinder bore and if it is out of specifications, repla
cylinder and piston rings.

Measure cylinder bore at 3 recommended positions. See
following illustration.

3
C

i

B

First measuring of diameter
Second measuring of diameter
Third measuring of diameter
7mm from cylinder bottom
68mm
32mm
Distance between measurements should not exceed the se
limit mentioned above.
Measure cylinder diameter in piston axis direction from top
cylinder. Take another measurement 9@6m first one and
compare.

omwpwNR

A. Perpendicular to crankshaft axis
B. Parallel to crankshaft axis

Cylinder diametemeasurement

Size AAO

New 91 to 91.0Imm

Service limit 91.0Imm

Size fiBO

New 91.01to 91.02mm

Service limit 91.02nm

Cylinder Installation
For installation, reverse the removal procedure. Pay attention to
following details.

the cylinder.
Turn magnetabolt. Crank the engine further and position piston at
TDC. Then mount cylinder.
lndApply engine oilon cylinder bore and also on the band of the
| _ piston ring compressor tho
€ NOTE: Put timing chain through the chain pit then put the
cylinder in place.
NOTE: At installation do not damage the piston rings.
CAUTION: Chain guide has to be fixed between cylinder and
cylinder head.
NOTE: After cylinderis installed, turn crankshaft until piston of
cylinder is at TDC ignition and lock crankshaft. Install cylinder
head and the other parts in accordance with the proper installation
procedures.
3.12PISTON
Piston Removal
Remove:
-cylinder head (see CYLINDER HEAD above)
-cylinder (see CYLINDER above).
Place a rag under piston and in the area of timing chain
compartment.
Remove one piston circliwith a needlenose pilerand discard it.

NOTE: The removal of bth piston circlips is not necessary to
remove piston pin.
Push piston pin out of piston.

1. Piston
2. Piston Pin

Detach piston from connecting rod.

Pistonand Pin Inspection

Inspect piston for scoring, cracking or other damages. Replace
piston and piston rings if necessary.

Using a micrometer, measure piston at 8mm perpendicularly (90}
to piston pin.

h The measured dimension should be as described in the following
NS ables. If not, replace piston.

CAUTION: Always replace cylinder base gasket before installif

g
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Pistondiametemmeasurement

Si zZie@ i

New 90.% to 90.%5mm
Service limit 90.%mm

Si zlé i

New 90.%to 90.%5 mm
Service limit 90.%5mm

Piston Pin and Piston Pin Bore
Measure the piston pin bodéameter.

-

i

Piston pinborediameter
New 22.004t0 22.010 mm
Service limit 22.010nm
Using synthetic abrasive woven clean piston pin from deposits.
Inspect piston pin for scoring, cracking or other damages.
Measure piston pidiameter using enicrometer
Replace piston pin if diameter is out of specifications.
See the following illustration for the proper measureme
positions.

A

A-Piston pin diameter
Piston pin diameter
New 21.994 to 22.00 mm
Service limit 21.994mm

If piston pin bore and piston piexceed specified tolerance;

replace piston by a nepiston or piston pin.

Connecting Rod

Measure inerdiameter of connecting rod small end bushing.

i

4

1. Bore gauge
2. Connecting rod

Connecting rod small erdlameter

New 22.01 t022.02 mm

Service limit 20.2 mm

nt

Replace connecting rod if diameter of connecting rod small end is
out of specifications.

Piston Installation

For installation, reverse the removal procedure. Pay attention to the
following details.

Apply engine oil on the pistoouter circle

Insert piston pin into piston and connecting rod.

7T

1. Piston of cylinder
2. Mark/ INo on piston

CAUTION : Mark fiINO on top of piston must show to intake side.
Place gap of pistoairclip parallel with piston motion.
CAUTION: Always replace disassembled piston circlip(s) by new
ones. Place a rag on aylier base to avoid dropping the circlip
inside the engine.
3.13PISTON RINGS
Ring Removal
Remove:

-cylinder head

-cylinder

-piston pin

-piston rings
Ring Inspection
Inspect ring grooves onpiston for scoring, cracking or other
damages. Replacéspon and piston rings if necessary.
Ring end Gap
Using a feeler gauge measure each ring/piston groove clearance. If
the clearance is too large, the piston and the piston rings should be
replaced.
To measure the ring end gaggace the ring in the cylinder in the
area of 8 to 16 mm from top of cylinder.
NOTE: In order to correctlyplacethe ring in the cylinder, use
piston as a pusher.
Using a feeler gauge, check ring end gap. Replace ring if gap
exceeds the above tolerance.
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Ring end gap

Upper compression ring

New 0.15to 030mm
Service limit 0.30mm

Lower compression ring

New 0.30to 045mm
Service limit 0.45mm

Qil scraper ring

New 0.20 to 070 mm
Service limit 0.7mm

CompressionRing Thickness
Measure compressiaing thickness using a calipeReplace ring
if exceeds the abowhickness

Compressioming thickness

Upper compression ring

New 1.17t0 1.19mm Tension plate

Service limit 1.17mm 2. Bolt .

Lower compression ring 8. Timingchain o

Carefully pull the timing chain sideard and down from the

New. _ 1.47t0 1.49mm crankcase.

Service limit 1.47mm NOTE: Mark the operating direction of the timing chain before
Ring Installation removal.

For installation, reverse the removal procedure. Pay attention to
following details.

Clean the ring groove on the piston before ring installation.
NOTE: Install the oil scraper ring first, then the lowe
compression ri DY wiatch ntgh eu pwo
compression riDogfwawici mgt he. wo

theriming Chain Inspection

NOTE: Check timing chain on camshaft timing gear for excessive

- 1 radial play.
Check chain condition for wear and teeth condition.
- T e 2 If chain is excessively worn or damaged, replace it as a set

(camshaft timing gear and timing chain).
Timing Chain Installation

-

b ’ ” The installation is essential the reverse of the removal procedure,
< —3 . ; .
[_ | - . but pay attention to the following details.
T NOTE: Ensure to perform proper valve timing. Lock crankshaft
1. Upper compression ring (see CRANKSHAFT) and camshaft at TDC ignition (refer to
2. Lower compression ring CYLINDER AND HEAD section).

ZAUT(IDCH)IS\lc'raE;rgzie that top and second rinas are not interchandked Install timing chain with camshaft timing gear then, adjust chain
' P 9 9 ‘tension (refer to CYLINDER AND HEAD section).

The gap of upper compres_smn_ ring is faced to the intake §|de. rheCAUTION . Improper valve ftiming will damage engine
gap of lower compression ring is faced up to the exhaust side.
. ; .| components.
NOTE: Use a ring expander to prevent breakage during 3.15 CRANKCASE
installation. The oil ring must be installed by hand. '

Check that rings rotate smoothly after installation. Space the pistong;qgs:_se Dsmantling

”i';]gbir;g gaps 120 apart and do not align the gaps with the pigton " o rive shatrefer toVEHICLE DISMANTING)
— -CVT (refer toTRANSIMISSION) and gaskets

(.,E, 4: 3 :'E>> -Starting motor
N — WY o
3 DLk

1]

,
—

1. DO NOT align gap with piston thrust side axis
2. DO NOT align ring with piston pin bore axis
A--120°
3.14 TIMING CHAIN
Removal of Timing Chain : o
Remove: 1. 2xM6 bolt
-valve cover, chain tensioner and camshaft timing gear (reffer > S2"ing motor I
to CYLINDER AND HEAD section) - M6 bolts and gearshift switch
-CVT (refer toTRANSIMISSION)
- Bolt, timing chain guide antension plate
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3.ENGINE

2xM6 Bolt
2. Gearshift switch

-Left crankcase cover
COVER)

- gear shift arm

-magnetamotor and sprag clutch

-oil pump

-water pumpcover(refer to COOLING SYSTEM section)

-oil filter

(refer to LEFT CRANKCASE

1. 3xM6Bolt
2. Qll filter cap
3. O-ring

4. Oil filter

-cylinder head cylinder and piston(refer o CYLINDER
AND CYLINDER HEAD section)

-timing chains and timing chain guides (refer to TIMING
CHAIN and TIMING CHAIN GUIDE).
Removebolts on the right crankcase block.

7xM6+*60 bolt
2xM8*50 bolt
Right crankcase block
emove bolts on thieft crankcase block.

O wnhe

>
. 8xM6*50bolt
2. 2xM8*50 bolt
3. Left crankcase block

Separate the left/rigltrankcase block
Inspection

Checkbearing and crankshaft bearing right crankcase blocfor
wearor damage. Replace if necessary.

=} i
1. Crankshaft bearing
2. Bearing
3. Right crankcase block.

Installation

The installation is essential the reverse of the removal procedure,
but pay attention to the following details.

Apply sealant continuous regular on contact face of left crankcase
block.

Do not forget to pt dowel pins and @ing to left crankcase block.
Then fit the right crankcase block to left.

_nSe

1.3xDowel pin
2. Oring

TightenM6 boltsin crisscross sequent®10-12N.m.

TightenM8 boltsto 1822N.m.

CAUTION: Apply oil on the gearshift switch hole before
installing. The harness of switch is upward.

TightenM6 boltsfor gearshift switch to 202N.m.

3.16 GEAR

Removal

Remove right crankcase block (refer tRANKCASE).

Remove balance shaft, crankshaft and main shaft from the left
crankcase block.
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3.ENGINE

Installation
Install the parking brake plate to the fork shaft.

1

1. Parking brake plate
2. Fork

1. Crankshaft Install main/counter shaft, fork, shift drum to the left crankcase
2. Balance shaft block.

3. Main shaft o
4. 4xM8 bolt
5. Active cone

Removefour M8 bolts and active cone.
Remove bolts, washer, spring and steel ball for the shift diaum
left crankcase block

| -3 L
1. Main shaft
2. Countershaft
3. Shift drum
4. Fork
;-\'X'Il“hBo" Install bolts, washer, spring and steel ball to the left crankcase
3:Spansn;r block. Tightenthe M14bolt for shift drumto 2832N.m.
4.Steel ball NOTE: Install countershaft, fork and shift drum at the same time.

Remove shift drum, countershaft, fork and parking brake plate. Apply threadlocker on the M14 bolt for shift drum before

™o

installation. Check shifting smooth or not. Check the steel ball
slide smooth or noin the bolt hole

Install crankshaft and balansbaftto left crankcase block with the
marks in a line.

1. Parking brake plate
2. Main shaft

3. Countershaft CAUTION: Apply engine oil on the crankshaft bearing and
4. Fork crankshaft journalAfter installation, tirn the crankshaft to check
5. Shift drum the groove on crankshaft and mark on balance shatft in arlinet
Inspection at TDC position.

Check crankshaft, balance shaft, main shaft, countershaft, shift
drum, bearing and crankshaft bearfogwearor damage. Replace
if necessary.
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