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SAFETY NOTICE  
This manual has been prepared as a guide to servicing and repair the 

ATV525. 

This edition was primarily published to be used by mechanical 

technicians who are already familiar with all service procedures 

relating to ODES products. Mechanical technicians should attend 

training courses given by ODES.  

Please note that the instructions in this manual will apply only if proper 

hand tools and special service tools are used. 

The contents of this manual depict parts and/or procedures applicable 

to a particular product at the time of writing. Service and warranty 

bulletins may be published to update the content of this manual. Dealer 

modifications that were carried out after manufacturing of the product, 

whether or not authorized by ODES, are not included. 

In addition, the sole purpose of the illustrations throughout the manual, 

is to assist identification of the general configuration of the parts. They 

are not to be interpreted as technical drawings or exact replicas of the 

parts. 

The use of ODES parts is most strongly recommended when 

considering replacement of any component. Dealer and/ or distributor 

assistance should be sought in case of doubt. 

The engines and the corresponding components identified in this 

document should not be utilized on product(s) other than those 

mentioned in this document. 

It is understood that certain modifications may render use of the 

vehicle illegal under existing federal, provincial and state regulations. 

This manual emphasizes particular information which, is denoted by 

the following wording and symbols: 

ƶWARNING 

Indicates a potential hazard that, if not avoided, could result in 

serious injury or death. 

CAUTION: Indicates a hazardous situation which, if not avoided, 

could result in minor or moderate injury. 

Indicates an instruction which, if not followed, could result in severe 

damage to vehicle components or other property. 

NOTE: Indicates supplementary information required to fully complete 

an instruction. 

Although the mere reading of such information does not eliminate the 

hazard, your understanding of the information provided will promote 

its correct use. 

Always observe common shop safety practice. 

Unless otherwise noted, the engine must be stopped and the tether cord 

must be removed prior to perform any services. 

Torque wrench tightening specifications must be strictly adhered to. 

Use the torque values and service products as in the exploded views or 

in the procedures when noted. 

Locking devices when removed must be replaced (e.g.: locking tabs, 

elastic stop nuts, self-locking fasteners, cotter pins, etc.). 

Hoses, cables and locking ties removed during a procedure must be 

reinstalled as per factory standards. 

When ordering parts always refer to the specific model PARTS 

CATALOGS. 

We strongly recommend that any services be carried out and/ or 

verified by a highly skilled professional mechanic. 

It is understood that this manual may be translated into another 

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. 

IMPORTANT SAFETY PRECAUTIONS  
We do not provide warnings about many basic shop safety practices 

(e.g.: Use Grinding Wheel-wear safety glasses). If you have not 

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 described in ODES service manuals. 

You should have a clear understanding of all basic shop safety 

practices. You should be wearing the appropriate clothing, using 

appropriate safety equipment and taking all necessary safety 

precautions. Please be especially careful of the following: 

- Read and understand all instructions before you begin a procedure or 

repair. 

- 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 

glasses. 

- Use other protective equipment when necessary, for example safety 

shoes 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 

nonflammable solvent. 

- Never drain or store gasoline in an open container. 

ƶWARNING 

The foregoing list represents general safety practices. For details 

on workplace health and safety requirements in your area, consult 

your local workplace health and safety agency or association. 

We have provided you with some of the most important general service 

safety precautions, above. We cannot, however, warn you of every 

conceivable hazard that can arise in performing the service and repair 

procedures depicted in AODES manuals. Only you can decide whether 

or not you should perform a given task. 
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1.1 VEHICLE APPEARANCE  
ATV525 Vehicle left-hand view  

 
 

 

 

 

 

 

 

ATV525 Vehicle right-hand view  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Headlight 2. Front rack  3.Instrument  4. Auxiliary DC jack 

5. Ignition switch 6. Front seat 7. Rear seat back 8. Rear rack  

9. Front wheel  10. Engine 11. Rear wheel  12. Fuel Tank 

1. Tail light  2.Mufflmuer  3. Shifting lever 4.Radiator 

5. Rear brake  6. Rear shock absorber  7. Front shock absorber  8. Front brake  
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1.2 MARKER INFORMATIVENESS  
 

Numbers of frame (or VIN code), engine and transmission case are major information numbers of a motorcycle. When ordering components or 

authorizing special services, these numbers are able to assist distributors to serve you better.  

Motorcycle mark information is shown as follows:  

       
TYPICAL-ATV525 LEFT VIEW (long wheelbase)                               TYPICAL-ATV525 RIGHT VIEW (long wheelbase) 

                 
TYPICA 

1. PIN/VIN (Vehicle Identification Number on right side/anterior portion on the frame) 

2. EIN (Engine Identification Number on left side/posterior portion on the crankcase) 

1.3 PRECAUTIONS 

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 touch it or muffler to avoid burning.  

3. Due to high corrosiveness, battery fluid (dilute sulphuric acid)) may cause burns to skin and eyes. In case of splashing to skin, please clean it 

with water and see the doctor immediately. In case of splashing to clothes, please wash it with water immediately. Keep battery fluid far away from 

children.  

4. Cooling liquid is toxic. Do not drink it or splash it to skin, eyes and clothes. Once 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 liquid, resulting in vomit, please see the 

doctor. Keep cooling liquid far away from children.  

5. Wear proper working suit, boots and hat. If necessary, please wear long-sleeve 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 gasoline is explosive 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, O-ring, 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, please measure data well in 

dismantling process.  

14. If do not know length of screw, please install screws one by one to ensure their corresponding depth.  

15. Pre-tighten bolts and nuts and then tighten them with designated torque from the big to the small and from the inside to the outside.  

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 concave-convex 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 or double-face dust 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 lubrication with oil or lubricating 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 use water to wash.  



1.GENERAL INFORMATION 

1-3 

24. In installing pipe, please insert them to bottom of connecting pipeline. In installing pipe clamp, please install them to groove if there 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 quality standard, all components 

and parts shall subject to brake-in 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 mechanical loss. The ideal cooperation can be 

reached after operation for some time. In this case, mechanical loss can be minimized, reaching the best status and bringing the output power to 

maximum value. As a result, engine performance directly relates to initial maintenance. Regulation of running-in process is shown as follows: 

-Please follow the restriction requirements for engine speed in the brake-in 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 what in brake-in period.  

-During the brake-in period, the engine shall not work at the same speed with the same gear position for a long time. Try to shift gear position and 

speed to facility running-in of components. 

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

1.5 TIGHTENING TORQUE   

Locking devices (e.g.: locking tabs, elastic stop nuts, self-locking fasteners, etc.) must be installed or replaced with new ones, where specified. If the 

efficiency of a 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 
Torque( N·m) 

M6 M8 M10 M12 M14 M16 

4.6 4͘5 10͘ 12 20͘ 25 36͘ 45 55͘ 70 90͘ 110 

5.6 5͘7 12͘ 15 25͘ 32 45͘ 55 70͘ 90 110͘ 140 

6.8 7͘9 17͘ 23 33͘ 45 58͘ 78 93͘ 124 145͘ 193 

8.8 9͘12 22͘ 30 45͘ 59 78͘ 104 124͘ 165 193͘ 257 

10.9 13͘ 16 30͘ 36 65͘ 78 110͘ 130 180͘ 201 280͘ 330 

12.9 16͘ 21 38͘ 51 75͘ 100 131͘ 175 209͘ 278 326͘ 434 

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

sequence. 
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2.1 MAINTENANCE SCHEDULE   

In order to maintain the best performance and economical performance of vehicles, suggestions on intervals for necessary regular 

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 isnôt used for a long period of time, the month maintenance intervals should be followed. 

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.  

ITEM ROUTINE 

 

Whichever 

Comes first 

 

 INTIAL  EVERY 

month 1 3 6 6 12 

Km 

(mi) 

320 

(200) 

1,200 

(750) 

2,400 

(1,500) 

2,400 

(1,500) 

4,800 

(3,000) 

hours 20 75 150 150 300 

Valves* 
ǒ Check vale clearance.  

ǒ Adjust if necessary. 
O  O O O 

Cooling system 

ǒ Check coolant leakage. 

ǒ Repair if necessary. 

ǒ Replace coolant every 24 months. 

O O O O O 

Spark plug 

ǒ Check condition. 

ǒ Adjust gap and clean. 

ǒ Replacement every 24 months 

O O O O O 

Air filter elements  
ǒ Clean. 

ǒ Replacement every 24 months 

Every 20-40 hours 

(More often in wet or dusty areas.) 

Crankcase breather system* 
ǒ Check breather hose for cracks or damage. 

ǒ Replace if necessary. 
  O O O 

Exhaust system* 

ǒ Check for leakage.  

ǒ Tighten if necessary. 

ǒ Replace gasket(s) if necessary. 

  O O O 

Fuel line* 

ǒ Check fuel hose for cracks or damage. 

ǒ Replacement fuel hose every 48 months 

ǒ Replacement fuel filter every 24 months 

  O O O 

Engine oil ǒ Replace (Check oil level every month). O  O O O 

Engine oil filter ǒ Replace. O  O  O 

Differential oil 
ǒ Check oil level/oil leakage. 

ǒ Replacement every 24 months. 
O    O 

Brake* 

ǒCheck operation/brake pad wear/fluid leakage. 

ǒBrake fluid needs to be above the lowest position. 

ǒCorrect if necessary. Replace pads/disk if worn to 

the limit. 

O O O O O 

Throttle lever*  ǒCheck operation and free play. O O O O O 

Wheels* 
ǒCheck balance/damage/ run out 

ǒRepair if necessary. 
O  O O O 

Wheel bearings* 

ǒCheck bearing assemblies for looseness or 

damage. 

ǒReplace if damaged. 

O  O O O 

Front and rear Suspension* 
ǒCheck operation and for leakage. 

ǒCorrect if necessary. 
  O  O 

Steering system* 

ǒCheck operation and for looseness/Replace if 

damage. 

ǒCheck toe-in/Adjust if necessary. 

O O O O O 

Rear knuckle pivots and suspension 

arms* 
ǒLubricate with lithium-soap-based grease.   O O O 

Drive shaft universal joint* ǒLubricate with lithium-soap-based grease.   O O O 

Engine mount* 
ǒCheck for cracks or damage. 

ǒCorrect bolt tightness. 
  O O O 

Front and rear axle boots* 
ǒCheck operation. 

ǒReplace if damage. 
O    O 

Stabilizer bushings* ǒCheck for cracks or damage.   O O O 

Fittings and fasteners* ǒCheck all chassis fittings and fasteners. O O O O O 



 2. PERIODIC MAINTENANCE 

2-2 

ǒCorrect if necessary. 

Battery ǒEnd connection O  O O O 

Lamp and steering indication ǒOperation O O O O O 

2.2 AIR CLEANER  

In case of driving in dusty environment, air filter shall be 

cleaned regularly. It is of great possibility to accelerate wear to 

engine if there is not filtering element or worn filtering element 

is used. So, please keep air filter under good conditions all the 

time. If vehicle is used in dusty area, inspect more frequently 

than specified in MAINTENANCE SCHEDULE. 

If the air cleaner is clogged with dust, intake resistance will be 

increased, with a resultant decrease in power output and an 

increase in fuel consumption. never 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 or 

damage can occur. Check and clean the air filter element in the 

following manner: 

Remove rear seat back, front seat and air filter service cover. 

 
TYPICAL 

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 air 

filter cleaner and follow manufacturer's instructions. 

2. Dry the foam element completely.  

 
Properly reinstall removed parts in the reverse order of their 

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. 

2.3 VALVE 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 cold. The 

intake and exhaust valve must be checked an adjusted when the 

piston is at TOP DEAD CENTER(TDC) on the compression 

stroke. 

Remove seats, gear shift lever 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 the bolts and valve cover. 

 
TYPICAL 

1.4xM6 bolt 

2.Valve cover 

Remove the M6 bolts, the big view hole cap and crankshaft 

position sensor. 

 
TYPICAL 

1. 3xM6 bolt 

2. Big view hole cap 
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TYPICAL 

1. M6 bolt 

2. Crankshaft position sensor 

Valve clearance of cylinder  

Turn the magneto bolt until mark ñTò on magneto flywheel and 

dot mark on the left crankcase cover are aligned. 

 

 
1. Mark ñTò on magneto flywheel 

2. Dot mark on left crankcase cover 

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. 

 
1. Printed marks on camshaft timing gear 

2. Cylinder head base 

3. Camshaft timing gear 

Insert the feeler gauge between the valve stem end and adjusting 

screw on the rocker arm to check the clearance. 

If the valve clearance is out of specification, adjust valves as 

follows. 

Valve clearance 

Intake 0.08 to 0.10mm 

Exhaust 0.08 to 0.10mm 

Use mean valve of exhaust/intake to ensure a proper valve 

adjustment. 

Hold the adjustment screw at the proper position and torque the 

locking nut. 

Repeat the procedure for each valve. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

1.Adjustment screw 

2.Adjustment nut 

3.Feeler gauge 

Valve clearance adjuster lock nut:7-8N.m 

CAUTION: Securely tighten the locknut after completing 

adjustment. 

Install the valve cover, spark plug cable and spark plug, the plug 

screw and gasket of left crankcase cover and the crankshaft 

position sensor. 

2.4 SPARK PLUG 

In case of serious wear or burn to electrode or burn to insulator 

by spark plug or damage to thread etc., please replace it with 

new spark plug 

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

Spark plug gap 

Use feeler gauge to measure clearance of spark plug.  

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

 

 

 

 

 

 

 

 

 

 

Spark plug gap: 0.8-1.0mm  

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 torque. 

2.5 THROTTLE 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 and not sticky buckle 

back when the check throttle handle correctly. It must run 

smoothly, fully spring back to the free position. 
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From the gate line (support), turn the regulator, regulate the solar 

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. 

2.6 ENGINE 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. Remove engine service cover and dipstick. 

 
5. Fully screw in dipstick to check oil level. 

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. 

 

 

 

 

 

 

 

 

 

1.Full 

2.Add 

3.Operating range 

Replace engine oil  

Prior to change the oil, ensure vehicle is on a level surface. Oil 

and oil filter must be replaced at the same time. Oil change and 

oil filter replacement should be done with a warm engine. 

ƶWARNING 

The engine oil can be very hot. Wait until engine oil is warm. 

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. Remove the engine service cover. 

5. Remove dipstick. 

6. Raise the vehicle, support it securely. Place a drain pan under 

the engine drain plug area.  

7. Clean the drain plug area. 

8. Unscrew drain plug then remove dipstick. 

 
9. Allow oil to drain completely from crankcase. 

10. Clean the magnetic drain plug from metal shavings and 

residue. 

11. Install a new washer on drain plug. Torque drain plug to 20 

N.m. 

12. Remove oil filter bolts, oil filter cap, O-ring and oil filter. 

 
1. Bolt 

2. Oil drain Plug 

3. Washer 

4. Oil filter Cap  

5. O-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 SAE5W-40 SJ classification engine oil, 

Oil change capacity with filter 2450mL. 

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 SJ standard engine oil conforming to API with its 

viscosity indication being SAE5W-40 SJ. If viscosity of engine 

does not reach SAE5W-40 SJ, make corresponding selection 

according to drawing. 
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2.7 FRONT DIFFERENTIAL  OIL  

To change the front differential 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 level 

check plug. 

 
Clean the drain plug area. 

Place an oil pan under the front differential case, and then drain 

oil completely by removing the drain plug. 

Tighten the drain plug to 20 N.m.  

 
Pour the specified oil (GL-4-90) about 230mL by syringe 

through the oil level check plug hole until the oil over flows. 

Tighten the oil level check plug to 20 N.m. 

2.8 REAR DIFFERENTIAL  OIL  

To change the rear differential 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 level 

check plug. 

 
Clean the drain plug area. 

Place an oil pan under the front differential case, and then drain 

oil completely by removing the drain plug. 

Tighten the drain plug to 20 N.m.  

Pour the specified oil (GL-4-90) about 230mL by syringe 

through the oil level check plug hole until the oil over flows. 

Tighten the oil level check plug to 20 N.m. 

 

2.9 STEERING 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 ground or other wiring; if not, please check the bottom of 

steering bar to check whether steering column bearing is 

damaged. 

Park vehicle on flat 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 wheels and calculate 

the difference.   

 

 

 

 

                                    

 

 

 

TYPICAL 

A: front of front wheel 

B: rear of front wheel 

Toe-in.: B-A= 5mm 

Out of range of toe-in: ŸAdjust nut of tie rod 

 

 

 

 

 

 

 

CAUTION:   After adjusting toe-in, fist rotate steering 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. 

2.10 BRAKING SYSTEM  
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Check to see if any brake fluid is leaking out of the pipe joints or 

the brake fluid reservoir. Apply the brakes firmly for one minute. 

If there is any leakage, have the vehicle inspected by an 

authorized dealer. 

Test the brakes at slow speed after starting out to make sure they 

are working properly. 

If the brakes do not provide proper braking performance, 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 

brake fluid DOT4 in time.  

 

Brake pedal adjustment 

The brake pedal stroke is 30͘40mm. If less than equal 30mm, it 

will be a hidden dangers, must adjust the brake pin connecting 

the brake pedal.  

 

2.11 GEAR SHIFT  

Check the shift lever as to change shift from P to R/N/H/L and 

reverse smoothly. Also the meter display is correct. 

The shift lever should be vertical when the gear is in neutral. If 

not, adjust the shift cable and then tighten the nuts of the shift 

cable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.12 COOLING SYSTEM  

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 front storage box cover. 

Remove the water tank cover in the front storage box.  

 
Check the level of cooling water in fluid reservoir (auxiliary 

radiator) is between upper and lower critical levels. 

ƶWARNING 

To avoid potential burns, do not remove the radiator cap or 

loosen the cooling drain plug if the engine is hot. Never drain 

or refill cooling system when engine is hot. 

Coolant replacement 

Park vehicle at flat ground and check horizontal line of cooling 

liquid. 

Remove the front storage box cover and water tank cover. 

Remove auxiliary tank cover and radiator cover. 
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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. 

 
Unscrew bleed screws on top of thermostat housing.   

 

 

 

 

 

 

 

 

Fill up the radiator with coolant, when the coolant comes out by 

the thermostat housing hole, install the bleed screws with its 

gasket ring and torque to 10 N.m. 

Refill coolant tank up to upper-level mark. Install the coolant 

tank cap and the radiator cap. 

 
TYPICAL 

1. Auxiliary tank cap 

2. Radiator cap 

Run engine until radiator fan opens then stop engine. 

When engine has completely cooled down, recheck coolant level 

in radiator and coolant tank. Top 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 tightening: Ÿ tightening  

Swing: Ÿ 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 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 

reasonable clearance of valve.                                                       

Standard cylinder pressure: 0.9͘ 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 piston ring in groove; 

 Front wheel Rear wheel 

Rated pressure 45kPa(0.46kgf/cm2) 45kPa(0.46kgf/cm2) 

Dimension of 

tire  

25×8-12 25×10-12 
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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 the 

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 of 

maximum cylinder pressure. 

 

 

 

 

 

 

 

 

 

 

 

 

2.15 ENGINE OIL PRESSURE 

Check the engine oil pressure periodically. This will give a good 

indication of the condition of the moving parts. The engine oil 

pressure test should be done with a warm engine 90  and the 

recommended oil. 

Remove the relevant plastic parts and accessories from the 

outside of the engine. 

Remove the oil pressure switch wire connector and switch on the 

right of engine.  

 
Install oil pressure gauge and adapter hose. 

Start engine on idle speed. The engine oil pressure should be 

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 pressure 

switch wire connector. 

2.16 SUSPENSION SYSTEM 

Lubricate both suspension arms with lithium-soap based grease. 

There are two grease fittings on each suspension arm. Check 

operation and for leakage.  

Grease fitting location of front suspension arms. 

 
Lubricate rear knuckles with lithium-soap based grease. 
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ƶWARNING 

Torque wrench tightening specifications must strictly be adhered to. 

Locking devices (e.g.: locking tabs, elastic stop nuts, self-locking fasteners, cotter pin, etc.) must be installed or replaced with new ones 

where specified. If the efficiency of a locking device is impaired, it must be repaired. 

 

When diagnosing an engine problem, always perform a cylinder leak test. This will help pin-point a 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 following instructions, it is not 

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 parts in order to check them. 

When disassembling parts that are duplicated in the engine, (e.g.: valves), it is a strongly recommended to note their position (PTO/MAG 

side) and keep them as a ñgroupò. If you find a defective component, it would be must easier to find the cause of the failure among it group 

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 among the springs is the 

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

keep their matched fit when you reassemble them together within their ñgroupò. 
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3.1 ENGINE REMOVAL  
To avoid potential burns, let engine and exhaust system cool down 

before performing any servicing. 

Place vehicle on a work station that will have access to an 

engine-lifting hoist. Then start with initial preparation of vehicle. 

Disconnect the BLACK (-) cable from battery, then the RED (+) 

cable. 

Drain coolant from engine cooling system. Drain engine oil only if 

engine overhaul is necessary. To work on gearbox the removal is 

necessary but do not drain engine oil. 

3.2 VALVE COVER  

Removal 

-Remove the four M6 bolts of valve cover. 

 
1.4xM6 Bolt 

2. Valve cover 

-Remove valve cover and gasket. 

 
1.Valve cover 

2.Gasket 

Inspection 

Check the gasket on the valve cover if it is brittle, cracked or hard. 

If so, replace the gasket. 

Installation 

For installation, reverse the removal procedure. 

Torque the bolts for valve cover in a crisscross sequence. 

Bolt tightening torque for valve cover: 10-12 N.m. 

3.3 TIMING CHAIN TENSIONER  

NOTE: Before removal and installation, make sure that the 

cylinder is set to TDC ignition. Refer to CAMSHAFT. 

Tensioner removal 

ƶWARNING 

Never perform this operation immediately after the engine has 

been turn because the exhaust system can be very hot. Wait until 

exhaust system is warm or cold. 

Remove: 

-Lock bolt 

-Washer 

-Bolt 

-Chain tensioner  

-Gasket 

 
1.M6 Lock bolt 

2.Washer 

3.2xM6 Bolt 

4.Chain tensioner  

5.Gasket 

Tensioner Inspection 

Check the chain tensioner for cracks or other damages. Replace if 

necessary. 

Check push rod of chain tensioner for free movement by sheet. 

Check if washer is brittle, cracked or hard. Replace if necessary. 

Check gasket. Replace if broken or worn. 

Tensioner Installation 

NOTE: Before installing the chain tensioner make sure that the 

camshaft timing gear can be moved back and forth. 

 

 
1. Locking bolt 

2.Chain tensioner 

3.Bolt 

Turn push rod of chain tensioner clockwise to shortest position by 

sheet. 

Install the chain tensioner with gasket to the cylinder block. 

Tighten the bolt for chain tensioner to 10-12N.m. 

Push out the rod of chain tensioner counterclockwise by sheet, then 

tighten the lock bolt to 6-8N.m. 

NOTE: Do not forget to place the washer on lock bolt and gasket 

on the chain tensioner. 

3.4 CAMSHAFT TIMING GEAR  

Gear Removal 

Turn crankshaft to TDC ignition of the cylinder. 

Unscrew timing chain tensioner. 

Remove the bolt and pressure release valve. 
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1. M8 Bolt 

2. Pressure release valve 

3. 2xM6 Bolt 

4. Camshaft timing gear 

Remove bolts and camshaft timing gear. 

NOTE: Secure timing chain with a retaining wire. 

Gear Inspection 

Check camshaft timing gear for wear or deterioration. If gear is 

worn or damaged, replace it as a set (camshaft timing gear and 

timing chain). 

Check pressure release valve for crack or damage. If damaged, 

replace it. 

Gear Installation 

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

following details. 

Clean mating surface and threads of camshaft, prior to assemble 

camshaft timing gear. 

 
1. Mating surface on camshaft 

2.Threads for camshaft screw  

Camshaft timing gear and crankshaft must be at TDC ignition 

position before installing the timing chain. 

CAUTION : Crankshaft and camshaft must be locked on TDC 

ignition position to place camshaft timing gear and timing chain in 

the proper position. 

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

into the flat area of the camshaft. 

The printed marks on the camshaft timing gear must be parallel to 

the cylinder head base. See the following illustration for a proper 

positioning. 

 
1. Printed marks on camshaft timing gear 

2. Cylinder head base 

3. Camshaft timing gear 

Tighten the two M6 bolts for camshaft timing gear to 10-12N.m. 

Install pressure release valve and bolt through camshaft timing 

gear to cylinder. 

 
1. Pressure release valve  

2. M8 bolt 

Apply Loctite 222 on the front 2 teeth of M8 bolt. 

Tighten the M8 bolt for pressure release valve to 18-22N.m. 

NOTE: Before installing the bolt adjust the chain tension and 

check again if marks on the timing gear are parallel to cylinder 

head base. 

3.5 ROCKER ARM  
Rocker Arm Removal 

Remove: 

-Valve cover 

-Chain tensioner 

-Camshaft timing gear 

-Bolt and camshaft retaining plate 

  
1. Cylinder head 

2. Camshaft retaining plate 

3. M6 Bolt 

-Rocker arm shafts 

-Rocker arm assembly (exhaust side and intake side) with 

adjustment screws and nuts. 

 
1. Rocker arm shaft 

2. Rocker arm (exhaust side) 

3. Rocker arm (intake side) 

4. Washer 

5.     Adjustment screw 

6. Locking nut 

-Washers 

CAUTION : Pay attention not to lose washers or drop them into 

the timing chain compartment. 

Rocker Arm Inspection 
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Inspect each rocker arm for cracks and scored friction surfaces. If 

so, replace rocker arm assembly. 

Check the rocker arm rollers for free movement, wear and 

excessive radial play. Replace rocker arm assembly if necessary. 

 

 

 

 

 

 

 

 

 

 

1. Rocker arm (exhaust side) 

2. Roller 

A- Rocker arm bore diameter 

Measure rocker arm bore and shaft diameter. If radial play is out of 

specification, change the rocker arm assembly. 

 

 

 

 

 

 

 

 

 

 

 

Measure axial play of rocker arm and cylinder head axial play 

using a feeler. If axial play is out of specification, change the 

rocker arm assembly. 

 
1. Rocker arm  

2. Cylinder head 

3. Axial play 

 

 

 

 

Check adjustment screws for free movement, cracks and/or 

excessive play. 

 

 

 

 

 

 

 

 

 

1. Free movement of adjustment screw top 

Check rock arm shaft for wear or damage, if so, replace parts. 

Check washer for wear or damage, if so, replace parts. 

Rocker Arm Installation  

NOTE: Use the same procedure for exhaust and intake rocker arm. 

Apply engine oil on rocker arm shaft. 

Install the rocker arm shafts with the cone edge facing inside and 

use following procedure: 

 -Insert a rocker arm pin through rocker arm pin bore. 

 -Install a washer then the proper rocker arm. 

 -Push in rocker arm shaft until its chamfer reaches the end of 

rocker arm bore. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1. Rocker arm shaft  

2. Washer (timing chain side) 

3. Washer (spark plug side) 

-Place the other washer and push rocker arm shaft to end 

position. 

-Install the camshaft retaining plate. 

Tighten the M6 bolt for camshaft retaining plate to 10-12N.m. 

3.6 CYLINDER HEAD  
Cylinder Head Removal 

Drain coolant. 

CAUTION:  Before removing cylinder head, blow out remaining 

coolant by air pressure. During cylinder head removal, the 

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 engine 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 intake hose 

 -air filter box and throttle body 

 -chain tensioner 

 -valve cover and gasket 

 -camshaft timing gear 

 -cylinder head bolts M6 

 -cylinder head bolts M10 retaining cylinder head and 

cylinder to cylinder base. 

 
1. 4xM10 cylinder head bolt 

2. 2xM6 cylinder head bolt 

Pull up cylinder head. 

Remove: 

Radial play of rocker arm bore and shaft  

new 0.013 to 0.046 mm 

Service limit  0.046mm 

Axial play of rocker arm and cylinder head 

new 0.04 to 0.46 mm 

Service limit  0.50mm 
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 -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 damages. 

Replace if necessary. 

Check for cracks between valve seats and spark plug hole, if so, 

replace cylinder head. 

Check the carbon deposit for spark plug. If so, replace spark plug. 

Use clearance gauge to measure clearance of spark plug.  

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

 

 

 

 

 

 

 

 

Spark plug gap: 0.8-1.0mm  

Check mating surface between cylinder and cylinder head for 

contamination. If so, clean both surfaces. 

Clean oil support through the cylinder head from contamination. 

 

 

 

 

 

 

 

 

 

 
1. Oil port to lubricate camshaft lobes intake/exhaust 

2. 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 of 

cylinder head using knife straight edge and feeler. If flatness is out 

of specification, change cylinder head. 

 

 

 

 

 

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. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

1. 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 the washer on cylinder head M10 

bolt. First, torque cylinder head M10 bolts in crisscross sequence 

to 18-22N.m, then finish by tightening to 45-50N.m. 

Install cylinder head M6 bolts. Tighten M6 bolts to 10-12N.m. 

Check chain guide for movement. 

Tighten spark plug to 20-25N.m. 

3.7 CAMSHAFT  

 
1. Camshaft 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 and big view hole cap 

Turn the magneto bolt until mark ñTò on magneto flywheel and dot 

mark on the left cover are aligned. 

Flatness of cylinder head 

new 0 to 0.04mm 

Service limit  0.04mm 
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1. Mark ñTò on magneto flywheel 

2. Dot mark on left crankcase cover 

3. Location of crankshaft position sensor 

NOTE: At TDC ignition, the printed marks on the camshaft timing 

gear have to be parallel to cylinder head base as per following 

illustration. 

 
1. Printed marks on camshaft timing gear 

2. Cylinder head base 

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) 

 -camshaft timing gear (see CAMSHAFT TIMING GER 

above) 

 -camshaft retaining plate 

 

1. Cylinder head 

2. Camshaft retaining plat 

3. Bolt 

    -rocker arms (see ROCKER ARM above) 

    -camshaft. 

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 journal of camshaft for scoring, 

scuffing, cracks or other signs of wear. 

Measure camshaft base circular runout using the indicator. If 

runout is out of specification, change camshaft. 

 

 

 

 

 

 

 

 

A. Camshaft lobe (exhaust valves) 

B. Camshaft lobe (intake valves) 

C. Camshaft journal timing chain side 

D. Camshaft journal spark plug side 

Camshaft base circular runout 

New  0 to 0.02mm 

Service limit 0.02mm 

Camshaft Installation 

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 mix-up 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. Camshaft retaining plate position 

2. Slot retaining camshaft  

3. Direction of movement 

For other parts, refer to proper installation procedure. 
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3.8 VALVE SPRING  
Valve Spring Removal 

Remove: 

 -rocker arms (see ROCKER ARM above) 

 -cylinder head (see CYLINDER HEAD above). 

Compress valve spring using valve spring compressor clamp and 

vale spring compressor cup. 

 

 

 

 

 

 

 

 

 

 

 
 

ƶWARNING 

Always wear safety glasses when disassembling valve springs. 

Be careful when unlocking valves. Components could fly away 

because of the strong spring preload. 

Remove valve cotters. 

 

 

 

 

 

 

 

 

 

 
 

 

1. Valve spring compressor clamp 

2. Valve spring compressor cup 

3. Valve cotter 

Withdraw valve spring compressor, then remove valve spring 

retainer and valve spring. 

Valve Spring Inspection 

Check valve spring for visible damages. If so, replace valve spring. 

Check force of valve spring for different lengths using tension 

meter. Replace valves springs if out of specifications. 

 

 

 

 

 

 

 

 

Valve Spring Installation 

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

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 that 

they remain in place while releasing the spring. 

NOTE: Valve cotter must be properly engaged in valve stem 

grooves. 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

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. 

3.9 VALVE  
VALVE Removal 

Remove valve spring, see VALVE SPRING above. 

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

guide. 

 
1. Intake valves  

2. Exhaust valve 

Remove valve stem seal with Snap-On 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 small bore gauge. 

Change valve if valve stem is out of specification or has other 

damages such as wear or friction surface. 

 

 

 

 

 

 

 

 

 

 

A-Valve stem diameter 

Valve stem diameter 

Exhaust valve 

New  ô4.950 toô4.965 mm 

Service limit ô4.950 mm 

Force of valve spring at length-22.7mm 

New  530±5% N 

Service limit 503N 

Force of valve spring at length-32.5mm 

New  192.7±8% N 

Service limit 183N 



                                                                                            

3.ENGINE 

 

3-8 

Intake valve 

New ô4.965 toô4.980 mm 

Service limit ô4.965mm 

Replace valve guide out of cylinder head if valve guide inner 

diameter is out of specification or has other damages such as wear 

or friction surface (see VALVE GUIDE below). 

 NOTE: Clean valve guide to remove carbon deposits before 

measuring valve guide inner diameter. 

Valve sealing tape and Seat 

 

 

 

 

 

 

 

 

 

 

 

 

1. Valve seat 

2. Exhaust valve  

3. Valve sealing tape (contact surface to valve seat) 

Check valve face and seat for burning or pitting, and replace valve 

or cylinder head if there are signs of damage. 

Ensure to seat valve properly.  

Measure valve sealing tape width using a caliper. 

 

NOTE: The location of contact area should be in center of valve 

seat. 

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

the cylinder head. 

Valve installation 

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

following details. 

Install a NEW seal valve stem. Make sure valve stem is 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 that 

they remain in place while releasing the spring. 

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. 

3.10 VALVE GUIDE  
Valve Guide Removal 

Remove: 

 -cylinder head (see CYLINDER HEAD above) 

 -valve spring (see VALVE SPRING above)  

 -valves (see VALVE above) 

NOTE: Clean valve guide area from contamination before 

removal. 

Using valve guide remover, remove valve guide with a hammer. 

 

 

 

 

 

 

 

 

 

 

 

 
1. 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. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 
 

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 patter. Repeat procedure until valve 

seat/valve face fits together. 

3.11 CYLINDER   

Cylinder removal 

Remove: 

-Chain tensioner (see CHAIN TENSIONER) 

-Camshaft timing gear (see CAMSHAFT TIMING GEAR) 

-Cylinder head (see CYLINDER HEAD) 

-Dowel Pins, gasket and chain guide 

Pull out cylinder. 

Discard cylinder gaskets. 

 
1. Cylinder 

2. Pin 

Valve guide inner diameter (intake and exhaust valves) 

New ô5.00 to ô5.012 mm 

Service limit ô5.012 mm 

Valve sealing tape width (intake and exhaust valves) 

New 0.85 to 1.15mm 

Service limit 0.85 mm 
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3. Cylinder gasket 

4. Chain guide 

Cylinder Inspection 

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

bottom of the cylinder. If so, replace cylinder. 

Measure cylinder bore and if it is out of specifications, replace 

cylinder and piston rings. 

  
Measure cylinder bore at 3 recommended positions. See the 

following illustration. 

 

 

 

 

 

 

 

 

 

 
1. First measuring of diameter 

2. Second measuring of diameter 

3.  Third measuring of diameter 

A. 7mm from cylinder bottom 

B. 68mm  

C. 32mm 

Distance between measurements should not exceed the service 

limit mentioned above. 

Measure cylinder diameter in piston axis direction from top of 

cylinder. Take another measurement 90° from first one and 

compare. 

 

 

 

 

 

 

 

 

 

 

 

 
A. Perpendicular to crankshaft axis 

B. Parallel to crankshaft axis 

  

 

 

 

 

 

 

 

Cylinder Installation  

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

following details. 

CAUTION: Always replace cylinder base gasket before installing 

the cylinder. 

Turn magneto bolt. Crank the engine further and position piston at 

TDC. Then mount cylinder. 

Apply engine oil on cylinder bore and also on the band of the 

piston ring compressor tool. 

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 cylinder is 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. 

3.12 PISTON  
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 circlip with a needle-nose piler and discard it. 

 
NOTE: The removal of both 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. 

Piston and 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. 

 
The measured dimension should be as described in the following 

tables. If not, replace piston. 

Cylinder diameter measurement 

Size ñAò 

New  91 to 91.01mm 

Service limit 91.01mm  

Size ñBò 

New  91.01 to 91.02 mm 

Service limit 91.02mm 
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Piston Pin and Piston Pin Bore 

Measure the piston pin bore diameter. 

 
 

Piston pin bore diameter 

New 22.004 to 22.010 mm 

Service limit 22.010mm 

Using synthetic abrasive woven clean piston pin from deposits. 

Inspect piston pin for scoring, cracking or other damages. 

Measure piston pin diameter using a micrometer. 

Replace piston pin if diameter is out of specifications. 

See the following illustration for the proper measurement 

positions. 

 

 

 

 

 

 

 

 

A-Piston pin diameter 

Piston pin diameter 

New 21.994 to 22.00 mm 

Service limit 21.994mm 

If piston pin bore and piston pin exceed specified tolerance; 

replace piston by a new piston or piston pin. 

Connecting Rod 

Measure inner diameter of connecting rod small end bushing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1. Bore gauge 

2. Connecting rod 

 

 

 

 

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 piston outer circle. 

Insert piston pin into piston and connecting rod. 

 
1. Piston of cylinder  

2. MarkľINò on piston  

CAUTION : Mark ñINò on top of piston must show to intake side. 

Place gap of piston circlip parallel with piston motion. 

CAUTION:  Always replace disassembled piston circlip(s) by new 

ones. Place a rag on cylinder base to avoid dropping the circlip 

inside the engine. 

3.13 PISTON RINGS 
Ring Removal 

Remove: 

 -cylinder head 

 -cylinder 

 -piston pin 

     -piston rings 

Ring Inspection 

Inspect ring grooves on piston for scoring, cracking or other 

damages. Replace piston 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 gap, place the ring in the cylinder in the 

area of 8 to 16 mm from top of cylinder. 

NOTE: In order to correctly place the 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. 

 

Piston diameter measurement 

Size ñIò 

New  90.94 to 90.95mm 

Service limit 90.94mm  

Size ñIIò 

New  90.95 to 90.96 mm 

Service limit 90.95mm 

Connecting rod small end diameter 

New 22.01 to 22.02 mm 

Service limit 20.02 mm 
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Compression Ring Thickness 

Measure compression ring thickness using a caliper. Replace ring 

if exceeds the above thickness. 

Ring Installation 

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

following details. 

Clean the ring groove on the piston before ring installation. 

NOTE:  Install the oil scraper ring first, then the lower 

compression ring with the word ñDYò facing up, then the upper 

compression ring with the word ñDò facing up. 

 

 

 

 

 

 

 

 
 

 

 

1. Upper compression ring 

2. Lower compression ring 

3. Oil scraper ring 

CAUTION:  Ensure that top and second rings are not interchanged. 

The gap of upper compression ring is faced to the intake side. The 

gap of lower compression ring is faced up to the exhaust side. 

NOTE: Use a ring expander to prevent breakage during 

installation. The oil ring must be installed by hand. 

Check that rings rotate smoothly after installation. Space the piston 

ring end gaps 120 apart and do not align the gaps with the piston 

pin bore 

 

 

 

 

 

 

 

 

 

 

 
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 

Remove: 

 -valve cover, chain tensioner and camshaft timing gear (refer 

to CYLINDER AND HEAD section) 

 -CVT (refer to TRANSIMISSION) 

 - Bolt, timing chain guide and tension plate. 

 
1. Tension plate 

2. Bolt 

3.    Timing chain 

Carefully pull the timing chain sideward and down from the 

crankcase. 

NOTE: Mark the operating direction of the timing chain before 

removal. 

Timing Chain Inspection 

 

 

 

 

 

 

NOTE: Check timing chain on camshaft timing gear for excessive 

radial play. 

Check chain condition for wear and teeth condition. 

If chain is excessively worn or damaged, replace it as a set 

(camshaft timing gear and timing chain). 

Timing Chain Installation  

The installation is essential the reverse of the removal procedure, 

but pay attention to the following details. 

NOTE: Ensure to perform proper valve timing. Lock crankshaft 

(see CRANKSHAFT) and camshaft at TDC ignition (refer to 

CYLINDER AND HEAD section). 

Install timing chain with camshaft timing gear then, adjust chain 

tension (refer to CYLINDER AND HEAD section). 

CAUTION : Improper valve timing will damage engine 

components. 

3.15 CRANKCASE 

Crankcase Dismantling 

Remove: 

 -Front/rear drive shaft (refer to VEHICLE DISMANTING) 

 -CVT (refer to TRANSIMISSION) and gaskets 

    -Starting motor 

 
1. 2xM6 bolt. 

2. Starting motor 

- M6 bolts and gearshift switch. 

Ring end gap 

Upper compression ring 

New 0.15 to 0.30mm 

Service limit 0.30 mm 

Lower compression ring 

New 0.30 to 0.45mm 

Service limit 0.45 mm 

Oil scraper ring 

New 0.20 to 0.70 mm 

Service limit 0.7mm 

Compression ring thickness 

Upper compression ring 

New 1.17 to 1.19mm 

Service limit 1.17 mm 

Lower compression ring 

New 1.47 to 1.49mm 

Service limit 1.47 mm 
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1. 2xM6 Bolt 

2. Gearshift switch 

-Left crankcase cover (refer to LEFT CRANKCASE 

COVER) 

- gear shift arm 

-magneto motor and sprag clutch  

-oil pump 

 -water pump cover (refer to COOLING SYSTEM section) 

 -oil filter  

 
1. 3xM6 Bolt 

2. Oil filter cap 

3. O-ring 

4.     Oil filter 

 -cylinder head, cylinder and piston (refer to CYLINDER 

AND CYLINDER HEAD section) 

 -timing chains and timing chain guides (refer to TIMING 

CHAIN and TIMING CHAIN GUIDE). 

Remove bolts on the right crankcase block.  

 
1. 7x M6*60 bolt 

2. 2x M8*50 bolt 

3.     Right crankcase block 

Remove bolts on the left crankcase block.  

 
1. 8xM6*50bolt 

2. 2xM8*50 bolt 

3.     Left crankcase block 

Separate the left/right crankcase block. 

Inspection 

Check bearing and crankshaft bearing on right crankcase block for 

wear or damage. Replace if necessary. 

 
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 put dowel pins and O-ring to left crankcase block. 

Then fit the right crankcase block to left. 

 
1.3xDowel pin 

2. O-ring 

Tighten M6 bolts in crisscross sequence to 10-12N.m. 

Tighten M8 bolts to 18-22N.m. 

CAUTION:  Apply oil on the gearshift switch hole before 

installing. The harness of switch is upward.  

Tighten M6 bolts for gearshift switch to 10-12N.m. 

3.16 GEAR 
Removal 

Remove right crankcase block (refer to CRANKCASE). 

Remove balance shaft, crankshaft and main shaft from the left 

crankcase block. 
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1. Crankshaft 

2. Balance shaft 

3. Main shaft 

4. 4xM8 bolt 

5. Active cone 

Remove four M8 bolts and active cone. 

Remove bolts, washer, spring and steel ball for the shift drum from 

left crankcase block.  

 
1.M14  Bolt 

2.Washer 

3.Spring 

4.Steel ball 

Remove shift drum, countershaft, fork and parking brake plate. 

 
1. Parking brake plate 

2. Main shaft 

3. Countershaft 

4. Fork 

5. Shift drum 

Inspection 

Check crankshaft, balance shaft, main shaft, countershaft, shift 

drum, bearing and crankshaft bearing for wear or damage. Replace 

if necessary. 

Installation 

Install the parking brake plate to the fork shaft. 

 
1. Parking brake plate 

2. Fork 

Install main/counter shaft, fork, shift drum to the left crankcase 

block. 

 
1. Main shaft 

2. Countershaft 

3. Shift drum 

4.    Fork 
Install bolts, washer, spring and steel ball to the left crankcase 

block. Tighten the M14 bolt for shift drum to 28-32N.m. 

NOTE:  Install countershaft, fork and shift drum at the same time. 

Apply thread-locker on the M14 bolt for shift drum before 

installation. Check shifting smooth or not. Check the steel ball 

slide smooth or not in the bolt hole. 

Install crankshaft and balance shaft to left crankcase block with the 

marks in a line. 

 
CAUTION:  Apply engine oil on the crankshaft bearing and 

crankshaft journal. After installation, turn the crankshaft to check 

the groove on crankshaft and mark on balance shaft in a line or not 

at TDC position. 


