
  

SectionO2 ENGINE, CVT AND GEARBOX 
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BOTTOM END 

  

  

SERVICE TOOLS 

Description Part Number Page 

CRANKCASE SUPPORT MAG/PTO ...0002......22eceeceeceeeeeeecteeeeeeeeeeeees 529 036 031 oo... eecccecneeeeeeeeneeees 151 

CRANKSHAFT LOCKING BOLT .........2...:::cccceeeceeeteceeeeesseteeeeeeeeeeeees BIG: O35 BUT... nnccconnerencoveererecceneneenccenes 154 

DRIVE SHAFT OIL SEAL INSTALLER .............22:.:::::ceeeeeeeeeeeeeeeeeees 529 036 028 ooo. cece cece eeeeeeee 143-144 

DRIVE SHAFT GIL SEA FR EC UO ccsecceccscnemucncceepnconnemnnenced BG 2SOBB O28 ooo ccccccscnsneesceeavererconneseccesess 142 

PLAIN BEARING REMO@VER/ANSTALLER we:cccceseccesceeracuserecce 2S OBS ON?” ere csereewereencocasseesecveneersccerece! 151 

PLAIN BEARING REMGVER/NS TALLER vccssccrecscuccnacienessececccs 529 O36 O82) ccccccscscscevisvssesveeeaweewnrsews 146 

PTO GQVER GIL: SEAL INSTALEER wescssccragscnceeas B29 OBB OBS) accesses nescence 145 

SERVICE PRODUCTS 
Description Part Number Page 

BOC TILE. 243 (BEL EM setccocctttt crcl ceed bond been Basis PETA OO NGO 18k 8 tb oo cece ne seeeeacuonsesmeuees 143 
LG GT RE S910) ss scsseccsroessere sceneries eee: 298 BOO BET  cxcceencrescecnesesspeenceszenes: 142 
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ENGINE DRIVE SHAFT 
  

  
10+ 1Nem 

(89 + 9 Ibf-in) 

  

Super Lube 
grease 

tmr2011-014-001_a 

Engine oil 
10+ 1Nem 

(89 + 9 Ibf-in) 

[ 
a) 

hp 
Loctite 767 

(antiseize lubricant) f 

    

  

6 
Super Lube 

grease 

6 
Loctite 
5910 

Engine oil 

la. : Engine oil 
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SectionO2 ENGINE, CVT AND GEARBOX 

Subsection 10 (BOTTOM END) 

  

CRANKCASE AND PTO COVER 
  

    
        

   
     

25+3Nem 
(18 + 8 Ibfft) 

10 = 1Nem 
(89 +9 lbfin) SuPer 

6 +0.7 Nem 

25+3Nem 
(18 + 8 Ibf+ft) 

oil 

(89 + 9 Ibf-in) 
+1Nem 

(106 + 9 Ibf+in) 

Super Lube 
grease 

. ~\e 10+ 1Nem 
— (89 + 9 Ibfein) 

    

    tmr2011-014-002_b 
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SectionO2 ENGINE, CVT AND GEARBOX 

Subsection10 (BOTTOM END) 

  

CRANKSHAFT 
  

10+ 1Nem 
(89 + 9 Ibf-in) 

   
     

    

    

   

Loctite 243 

Engine oil 

See torquing 
procedure inside     See torquing 

procedure 
inside 

Engine oil Engine oil 

Loctite 243 

    tmr2011-014-003_b 
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SectionO2 ENGINE, CVT AND GEARBOX 

Subsection10 (BOTTOM END) 
  

GENERAL 
IMPORTANT: Note position of parts on disas- 
sembly. This may help to find the root cause of 
a problem. A component that is not replaced 
should be reinstalled in the same position as 
originally mounted. 

PROCEDURES 

ENGINE DRIVE SHAFT 

NOTE: The engine drive shaft transmits the 
power from the gearbox to the front differential 
and is located inside the crankcase. 

Engine Drive Shaft Removal 

Remove the engine. Refer to EVGIVE REMOVAL 
AND INSTALLATION subsection. 

Rear Bearing Cover Removal 

Detach gearbox from engine, refer to GEARBOX 
AND 4X4 COUPLING UNIT subsection. 

At rear of engine, remove the bearing cover and 
its O-ring. 

  

  

    tmr2011-014-006_a 

1. Bearing cover screws 
?. O-ring 
3. Bearing cover gearbox side 

  

Front Bearing Cover Removal 

Remove the bearing cover at the front of the en- 
gine. 

exe Check ends of the circlip for sharp 
edges or burr before removing the drive shaft, 
to avoid damaging the oil seal. 

tmr2013-018 

  

  

tmr2011-014-007_a     
  

1. Bearing cover front drive side 
2. Circlip 
3. Drive shaft 

Engine Drive Shaft Removal 

Split crankcase, refer to CRANKCASE in this sub- 
section. 

Remove engine drive shaft from the crankcase. 

  

  

    tmr2011-014-008_a 

1. Crankcase MAG side 
2. Engine drive shaft 

  

Engine Drive Shaft Inspection 

Replace oil seals and/or O-ring (bearing cover 
gearbox side) if they are brittle, hard or damaged. 

Check drive shaft bearings for contamination 
and/or metal shavings. Check if bearings turn 
freely and smoothly. Replace if necessary. 
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SectionO2 ENGINE, CVT AND GEARBOX 

Subsection10 (BOTTOM END) 

  

  

  

    tmr2011-014-009_a 

1. Bearing cover 
2. Drive shaft bearing 

  

Check drive shaft for cracks, bend, pitting or other 
visible damages. 

Check drive shaft splines for wear or damages. 

Check oil seal running surface of the drive shaft 
for scratches. Replace if necessary. 

Engine Drive Shaft Installation 

The installation is the reverse of removal proce- 
dure. Pay attention to the following details. 

Clean all metal components in solvent. 

Crankcase surfaces and bearing covers are best 
cleaned using a combination of LOCTITE CHISEL 
(GASKET REMOVER) (P/N 413 708 500) and a brass 

brush. Brush a first pass in one direction then 
make the final brushing perpendicularly (90°) to 
the first pass. 

uezee Do not wipe with rags. Use a new 
clean hand towel only. 

Use a suitable installer for installing bearings. 

Use LOCTITE 5910 (P/N 293 800 081) on mating sur- 
faces. 

IMPORTANT: When beginning the application of 
the bearing cover sealant, the assembly and the 
first torquing should be done within 10 minutes. 
It is suggested to have all you need on hand to 
save time. 

Use a plexiglass plate and apply some sealant 
on it. Use a soft rubber roller 50mm - 75mm 
(2in - 3in), available in arts products suppliers for 
printing, and roll the sealant to get a thin uniform 
coat on the plate (spread as necessary). When 
ready, apply the sealant on bearing cover sur- 
faces. 
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FI2R17A       

Do not apply in excess as it will spread out inside 
crankcase. 

NOTE: It is recommended to apply this specific 
sealant as described here to get a uniform appli- 
cation without lumps. If you do not use the roller 
method, you may use your finger to uniformly dis- 
tribute the sealant (using a finger will not affect 
the adhesion). 

Rear Bearing Cover Installation 

For bearing cover installation on gearbox side, pro- 
tect the oil seal to avoid damaging the sealing lip. 
  

REQUIRED TOOL 
  

DRIVE SHAFT OIL SEAL 
PROTECTOR (P/N 529 036 029) 

    

  

  

3     tmr2011-014-010_a 
  

1. Drive shaft 
?. Bearing cover gearbox side 
3. O-ring 
4. Protection sleeve 
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SectionO2 ENGINE, CVT AND GEARBOX 

Subsection10 (BOTTOM END) 
  

  

REAR BEARING COVER SCREWS 

10Nem + 1Nem 

(89 lbfein + 9 lbfein) 

  

Tightening torque 

    
Front Bearing Cover Installation 

  

  

tmr2011-014-004_a 

FRONT OF ENGINE 
1. Water pump cover 

      

?. Oil seal front side 
3. Oil cooler 
4. Drive shaft 

  

FRONT BEARING COVER SCREWS 

LOCTITE 243 (BLUE) 
(P/N 293 800 060) 

10Nem + 1Nem 

(89 lbfein + 9 lbfein) 

  

Service product 

  

Tightening torque         
Engine Drive Shaft Installation 

Finally check for axial play of the drive shaft. 

FRONT OIL SEAL 
(ENGINE DRIVE SHAFT) 

Front Oil Seal Replacement 
(Engine Drive Shaft) 
NOTE: The front oil seal can be replaced with the 
engine installed. 

1. Remove front propeller shaft. 

2.Remove adapter sleeve between propeller 
shaft and front engine drive shaft. 

3. Remove the front bearing cover, refer to EA- 
GINE DRIVE SHAFT REMOVALANSTALLATION 
in this subsection. 

4. Remove drive shaft seal from bearing cover. 
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    tmr2013-018-005_a 

1. Bearing cover 
2. Oil seal 

  

5. Install drive shaft oil seal using the following 
tool. 

  

  

tmr2013-018-006_a 

1. Bearing cover 
2. Ojl seal 
3. Oil seal installer 

  

  

REQUIRED TOOL 
  

DRIVE SHAFT OIL SEAL 
INSTALLER (P/N 529 036 028) =)         

6. Reinstall remaining parts in the reverse order of 
removal. 

REAR OIL SEAL 
(ENGINE DRIVE SHAFT) 

Rear Oil Seal Replacement 
(Engine Drive Shaft) 
1. Remove rear bearing cover, refer to ENG/NE 

DRIVE SHAFT REMOVALANSTALLATION in 
this subsection. 

2. Remove drive shaft seal from bearing cover. 

3. Remove O-ring from bearing cover. 
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SectionO2 ENGINE, CVT AND GEARBOX 

Subsection10 (BOTTOM END) 

  

    

  

tmr2013-018-007_a     

  

  tmr2013-018-008_a       

1. Bearing cover 
?. O-ring 

4. Install drive shaft oil seal using the following 
tool. 

  

  

    tmr2013-018-006_a 
  

1. Bearing cover 
2. Oil seal 
3. Oil seal installer 

1. O-ring 
?. Bearing cover 

6. Reinstall remaining parts in the reverse order of 
removal. 

PTO COVER OIL SEAL 
To replace oil seal it is not necessary to remove 
engine from vehicle. 

PTO Oil Seal Removal 

Refer to CONTINUOUSLY VARIABLE TRANSMI/S- 
SION (CVT) subsection to remove the following 
parts: 

— CVT cover 

— Drive pulley 

— Driven pulley 

— CVT air guide. 

Remove oil seal with a small flat screwdriver. 

USPS Avoid scoring surfaces with tool. 

  
  

REQUIRED TOOL 
  

DRIVE SHAFT OIL SEAL 
INSTALLER (P/N 529 036 028) uw)       
  

5. Install O-ring in rear bearing cover. 
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1. PTO cover 
2. Ojl seal 

PTO Oil Seal Inspection 

Check oil seal running surface of crankshaft PTO 
side for grooves. Replace if necessary. 

  

tmr2013-018



  

SectionO2 ENGINE, CVT AND GEARBOX 

Subsection 10 (BOTTOM END) 

  

PTO Oil Seal Installation 

The installation is the reverse of the removal pro- 
cedure. 

Pay attention to the following details. 

exe Oil seal must be installed with seal- 
ing lip toward the engine. 

Push oil seal in place. 

REQUIRED TOOL 

PTO COVER OIL SEAL 
INSTALLER (P/N 529 036 033) 

  

  

    

  

        tmr2011-014-012_a 

1. PTO cover 
2. Oil seal installer 
3. Oil seal 

PTO COVER 

PTO Cover Removal 

Refer to CONTINUOUSLY VARIABLE TRANSMIS- 
SION (CVT) subsection to remove the following 
parts: 

— CVT cover 

— Drive pulley 

— Driven pulley 

— CVT air guide. 

Disconnect vent hose. 

Remove PTO cover screws and pull PTO cover. 
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1. PTO cover 
?. PTO cover screws 
3. Vent hose nipple 

PTO Cover Inspection 

Check the PTO cover for cracks or other damage. 

Replace PTO cover if damaged. 

Clean oil breather bore in PTO cover from contam- 
inations with part cleaner then use pressurized air 
to dry it. 

A WARNING 

  

Always wear skin and eye protection. Chem- 
icals can cause skin rash, skin burns and se- 
vere eye injury. 
  

Check surface of sealing sleeve for wear or other 
damages. Replace PTO cover if damaged. 
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SectionO2 ENGINE, CVT AND GEARBOX 

Subsection 10 (BOTTOM END) 

  

  

    
anti DtES 

1. Ojl breather bore 
2. Surface of sealing sleeve 

      
Check plain bearings for scorings or other dam- 
ages. 

NOTE: Measure plain bearing inside diameter 
(PTO cover) and compare to crankshaft journal 
diameter (PTO cover bearing). Refer to CRANK- 
SHAFT in this section. Replace if the measure- 
ment is out of specification. 

  

EE" 

  

— 

tmr2011-014-013_b 

1. Plain bearing 
2. Oil bore 

A. Measure plain bearing inside diameter 

      
  

PLAIN BEARING INSIDE DIAMETER 
(PTO COVER) 

SERVICE LIMIT 34.120 mm (1.3433 in) 
  

        

Plain Bearing Replacement (PTO 
Cover) 

Plain Bearing Removal 

Wezel Unless otherwise instructed, never 
use a hammer to install plain bearings. Use a 
press only. 

Carefully remove the PTO oil seal with a screw- 
driver, without damaging the PTO cover. 

Press out the plain bearings from the outside to- 
wards the inside. 
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REQUIRED TOOL 
  

PLAIN BEARING ne 
REMOVER/INSTALLER ®& 

        (P/N 529 036 032) 

The PTO cover has to be supported from below 
with suitable support with straight surface, in or- 
der to prevent damage of the sealing surface. 

  

“x 
vm@2006-044-007_a 

1. PTO cover 
?. Plain bearing remover/installer 

  

      
Plain Bearing Installation 

NOTE: Do not lubricate plain bearings and/or PTO 
cover for installation. 

Install plain bearings in a cool PTO cover. 
  

REQUIRED TOOL 
  

PLAIN BEARING - 
REMOVER/INSTALLER SW 

(P/N 529 036 032)         

Mark position of oil bore on PTO 
cover and on plain bearing remover/installer. 
Align mark on plain bearing remover/installer 
with mark on PTO cover. 
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SectionO2 ENGINE, CVT AND GEARBOX 

Subsection 10 (BOTTOM END) 

  

  

  

    vmr2006-044-008_a 

1. Mark position of oil bore on PTO cover 
2. Mark position of oil bore on plain bearing remover/installer 

  

Carefully press-in the plain bearings in the same 
direction as during disassembly, from the outside 
towards the inside. Support PTO cover with suit- 
able support with straight surface, in order to pre- 
vent damage of the sealing surface. 

NOTE: Wrong oil bore position will stop oil supply 
to plain bearings and will damage the engine. 

uetee The partition of the plain bearings 
must be positioned near to oil bore in counter- 
clockwise direction. 

  

        tmr2011-014-013_c 

1. Partition 
2. PTO cover (inside) 
3. Oil bore 

PTO Cover Installation 

For installation, reverse the removal procedure. 

Pay attention to the following details. 

NOTE: At installation, replace PTO cover gasket 
and oil seal. 

Tighten PTO cover screws following the illustrated 
sequence. 
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TIGHTENING SEQUENCE 
  

PTO COVER SCREWS 

10Nem + 1Nem 
(89 lbfein + 9lbfein) 

  

Tightening torque       
  

DRIVE GEARS 

Drive Gears Location 

The engine is equipped with a breather gear 
which prevents engine oil coming out through 
the breathing system into the air intake system. 

The drive gears are located on the engine PTO 
side behind the PTO cover. 
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tmr2011-014-014_a     

  

    tmr2011-014-016_a 
  

1. Breather gear 
2. Intermediate gear 
3. Water pump drive gear 
4, Oil pump drive gear 

Drive Gears Removal 

Remove PTO cover (refer to PTO COVEA). 

Withdraw intermediate gear and breather gear. 

For oil pump drive gear removal, refer to O/L 
PUMP in the LUBRICATION SYSTEM subsection. 

To remove water pump drive gear, pull the shaft 
assembly a bit out and turn it about one teeth until 
it stays out. 

Then push water pump drive gear in. 

  

  

  tmr2011-014-015 a   
  

Step 71: Push gear in 

1. Water pump drive gear 
2. Intermediate shaft 

Remove needle pin and pull water pump drive 
gear out. 

Remove thrust washer from intermediate shaft. 
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1. Thrust washer 
?. Water pump drive gear 
3. Needle pin 

Drive Gears Inspection 

Intermediate Gear/Oil Pump Drive Gear/Water 
Pump Drive Gear 

Inspect gears for wear or other damage. Replace 
if damaged. 

Breather Gear 

Check if oil seal is brittle, hard or damaged. Re- 
place if necessary. 

  

  

    tmr2011-014-017_a 

1. Breather gear 
2. Oil seal 

  

Inspect gear for wear or other damage. 

Check ball bearing for excessive play and smooth 
operation. Replace breather gear assembly if nec- 
essary. 

Drive Gears Installation 

The installation is essentially the reverse of the re- 
moval procedure. 

Adequately oil the ball bearing of the breather 
gear. 
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SectionO2 ENGINE, CVT AND GEARBOX 

Subsection10 (BOTTOM END) 
  

CRANKCASE 

Crankcase Disassembly 

i Refer to PERIODIC MAINTENANCE PROCE- 
DURES subsection and: 

1.1 Drain cooling system. 

1.2 Drain engine oil. 

1.3 Drain gearbox oil. 

.Lock crankshaft. Refer to CAANKSHAFT 

LOCKING PROCEDURE in the this subsec- 
tion. 

. Refer to CONTINUOUSLY VARIABLE TRANS- 
MISSION (CVT) subsection to remove following 
parts: 

— CVT cover 

— Drive pulley 

— Driven pulley 

— CVT air guide. 

. Remove engine from vehicle. Refer to EVG/NE 
REMOVAL AND INSTALLATION subsection. 

. Detach gearbox from engine. Refer to GEAA- 
BOX AND 4X4 COUPLING UNIT. 

. Refer to MAGNETO SYSTEM subsection to re- 

move the following parts: 

— Magneto cover 

— Rotor with sprag clutch gear 

— Starter drive gears. 

. Refer to following procedures in this subsection 
to remove the following parts: 

— PTO cover 

— Drive gears 

— Bearing covers of engine drive shaft. 

. Refer to 7/M/ING CHAIN subsection to remove 

following parts: 

— Chain tensioners 

— Camshaft timing gears 

— Timing chains 

— Timing chain guides. 

. Refer to JOP END subsection to remove fol- 

lowing parts: 

— Front cylinder head 

— Rear cylinder head 

— Cylinders. 

10. Refer to COOLING SYSTEM subsection to re- 

move following parts: 

— Water pump housing. 

tmr2013-018 

11. Refer to LUBRICATION SYSTEM subsection 
to remove following parts: 

— Oil filter 

— Oil cooler 

— Oil pump drive gear. 

NOTE: Oil pump removal from crankcase is not 
necessary, but recommended to see condition of 
oil pump (refer to LUBRICATION SYSTEM subsec- 
tion). 

12. Remove electric starter. 

  

       

7, 

    tmr2011-014-020_a 
  

1. Electric starter 
| Screw 

NOTE: Before splitting the crankcase, measure 
crankshaft axial play. Refer to CRANKSHAFT. 

Remove retaining screws of crankcase. 

  

  

    tmr2011-014-021_a 

1. Four screws M8 x 65 
?. 13 screws M6 x 75 
3. Two screws M6 x 25 

  

Carefully split crankcase halves by using a screw- 
driver and a soft hammer. 
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tmr2011-014-022       
NOTE: During disassembly, do not damage the 
sealing surfaces of the crankcase halves. 

Pull crankshaft out of crankcase. 

Remove the water pump intermediate shaft. 

  

  

    vmnr2006-044-023_b 
  

1. Water pump intermediate shaft 

Remove engine oil strainer. 

NOTE: Oil strainer removal for inspection and 
cleaning is recommended. Refer to LUBA/CA- 
TION SYSTEM subsection. 
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tmr2011-014-023_a     
  

1. Engine oil strainer 
2. Retaining plate 
3. Screws 

Crankcase Cleaning 

PSG INN 
Use safety goggles to avoid eye injuries. 

Clean crankcase using a part cleaner. 

Dry crankcase using compressed air. 

Blow the oil supply lines. 

Crankcase Inspection 

Check crankcase halves for cracks or other dam- 
age. Replace if damaged. 

Check MAG and PTO plain bearings in for scoring 
or other damages. 

  

  

    tmr2011-014-024_a 

1. Plain bearing 
  

NOTE: Measure plain bearing inside diameter and 
compare to PTO/MAG main journal diameters of 
crankshaft (refer to CRANKSHAF/7). Replace if the 
measurements are out of specification. 
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    vmr2006-044-025 a 

1. Plain bearing 
2. Oil bore 

A. Measure plain bearing inside diameter 

  

  

MAIN BEARING INSIDE DIAMETER (PTO/MAG) 
  

    SERVICE LIMIT 42.100 mm (1.6575 in) 
    

Plain Bearing Replacement (Main) 

Plain Bearing Removal 

Always support crankcase halves 
properly when plain bearings are removed. 
Damages to crankcase halves may occur if this 
procedure is not performed correctly. 

NOTE: Always use a press for removal of plain 
bearings. 

Carefully press the plain bearings out, from the 
crankcase half inside towards the outside. 
  

REQUIRED TOOLS 
  

CRANKCASE SUPPORT MAG/PTO e 

  

    tmr2011-014-025 a 

PUSH PLAIN BEARINGS OUTSIDE 
1. Crankcase half 
?. Plain bearing remover/installer 
3. Crankcase support sleeve (P/N 529 036 031) 

  

Plain Bearing Installation (Main) 

Wiexee= Unless otherwise instructed, never 
use hammer to install plain bearings. Use 
press only. 

NOTE: Place the proper crankcase support sleeve 
under crankcase halves before installing the plain 
bearings (refer to BEARING REMOVAL PROCE- 
DURE). 

Carefully press in the plain bearings in the same di- 
rection as during disassembly, from the crankcase 
inside towards the outside. 

During reassembly, make sure not to damage the 
sealing surfaces of the crankcase halves. 

Install plain bearings in a cold crankcase. 

NOTE: Do not lubricate plain bearings and/or 
crankcase for installation. 
  

REQUIRED TOOL 
  

  

PLAIN BEARING 
REMOVER/INSTALLER       

(P/N 529 036 031) 

(P/N 529 035 917) 

PLAIN BEARING 
REMOVER/INSTALLER 

(P/N 529 035 917) S         

  

NOTE: During disassembly, make sure not to 
damage the sealing surfaces of the crankcase 
halves. 

tmr2013-018 

Use an O-ring (@ 42 x 1Immto1.5mm 
(.04in to .06in) thickness) to hold plain bearings 
in place during installation. The O-ring will 
disappear in the groove of the plain bearing 
remover/installer. 

Mark position of plain bearing oil bore on plain 
bearing remover/installer. 

Mark position of oil bore on crankcase half. 

Align mark on plain bearing remover/installer with 
mark on crankcase half. 
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    tmr2011-014-026_a 

1. Oil bore position marked on plain bearing remover/installer 
2. Plain bearing oil bore 
3. Oil bore position marked on crankcase 

Ueto Misalignment of the plain bearing 
and crankcase oil bores will prevent proper oil 
supply to plain bearings. 

  

Carefully press in the plain bearings from inside 
the crankcase towards the outside. 

uerelee The partition of the plain bearings in 
crankcase half MAG side must be positioned 
near to oil bore in clockwise direction. 

  

  

    tmr2011-014-027_a 
  

1. Crankcase half MAG (inside surface) 
2. Partition 
3. Oil bore 

Ueto The partition of the plain bearings 
in crankcase half PTO side must be positioned 
near to oil bore in counterclockwise direction. 
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1. Partition 
?. Oil bore 
3. Crankcase half PTO (inside) 

  

Crankcase Assembly 

The assembly of crankcase is essentially the re- 
verse of removal procedure. However, pay atten- 
tion to the following details. 

Install a NEW crankcase gasket. 

Oil the plain bearings before mounting the crank- 
shaft. 

Wesel Correctly reinstall crankshaft (refer 
to CRANKSHAFT). 

Properly reinstall engine oil strainer and screws. 
Refer to LUBRICATION SYSTEM subsection. 

Reinstall water pump intermediate shaft and 
gears. Refer to WATER PUMP GEARS in the 
COOLING SYSTEM subsection. 

Tightening sequence for screws on crankcase is 
as per following illustration. 

  

  

    tmr2011-014-021_b 

TIGHTENING SEQUENCE 
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SectionO2 ENGINE, CVT AND GEARBOX 
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CRANKCASE SCREWS 
  

10Nem + 1Nem 

Tightening torque-M6 | (go infein + 9 Ibfein) 
  

Tightening torque - M8 25Nem + 3Nem       (18 lbfeft + 2 lbfeft) 
  

CRANKSHAFT 

  

  

    tmr2011-014-029_a 

1. Crankcase MAG 
?. Crankshaft 

  

Crankshaft Locking Procedure 

NOTE: When crankshaft is locked, the rear piston 
no. 2 is at TDC. Crankshaft can not be locked at 
piston no.1 TDC. 

Weqee= To see if the rear piston no. 2 is 
at TDC ignition refer to CAMSHAFT TIMING 
GEAR in the TIMING CHAIN subsection. 

Remove: 

1. Spark plug cables and spark plugs of both cylin- 
ders. 

2. Plug screw and O-ring of magneto cover. 

  

  
    tmr2011-014-030_a 
  

1. Plug screw 
?. O-ring 

tmr2013-018 

3. Crankshaft position sensor. 

  

  

    tmr2011-014-031_a 

1. Crankshaft position sensor 
2. Screw 

  

4. Plug screw and discard sealing ring. 

  

  

    tmr2011-014-032_a 
  

1. Sealing ring 
?. Plug screw 
3. Crankcase PTO side, front side 

Use a 14 mm Allen key to turn crankshaft until 
piston no. 2 is at TDC. 

  

  
    tmr2011-014-033_a 
  

1. Allen key 14 mm 

When rear piston is at TDC marks on magneto fly- 
wheel “2” and on the magneto cover are aligned. 
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  vmr2007-037-008_a 

1. Mark “2” on magneto flywheel 
2. Notch on magneto cover 
3. Crankshaft position sensor location 

  
  

Use a screwdriver to check if the groove in the 
crankshaft is aligned with the hole. 

  

  

tmr2011-014-034_a 

Gradually insert the tool in the crankshaft groove. 
Make sure that the tool tip enters the groove and 
does not jam on the crankshaft balancer surface. 

Crankshaft Removal 

Refer to CRANKCASE. 

Crankshaft Inspection 

NOTE: Check each bearing journal of crankshaft 
for scoring, scuffing, cracks or other signs of wear. 

NOTE: Replace crankshaft if the gears are worn 
or otherwise damaged. 

Components out of specifications 
always have to be replaced. If this is not ob- 
served, severe damage may be caused to the 
engine. 
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1. Screwdriver 

Lock crankshaft. 
  

REQUIRED TOOL 
  

CRANKSHAFT LOCKING 
BOLT (P/N 529 035 617)   
  

1. Crankshaft timing gears 

Crankshaft Axial Play 

NOTE: Axial play needs to be measured before 
splitting the crankcase. 

Measure play on PTO end, using a dial indicator. 

CRANKSHAFT AXIAL PLAY 
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1. Crankshaft locking bolt 

154 

  

  

0.200 mm to 0.500 mm 

Mer (.008 in to .02 in) 

SERVICE LIMIT 0.600 mm (.024 in)         
If play is out of specification, replace crankcase 
and/or crankshaft. 

Connecting Rod Big End Axial Play 

Using a feeler gauge, measure distance between 
butting face of connecting rods and crankshaft 
counterweight. If the distance exceeds specified 
tolerance, replace the crankshaft. 
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1. Crankshaft 
?. Connecting rods 
3. Feeler gauge 

  

  

CONNECTING ROD BIG END AXIAL PLAY 
  

  

  

  

0.200 mm to 0.500 mm 

800R MEM (.008 in to .02 in) 

ENGINE SERVICE . 
LIMIT 0.600 mm (.024 in) 

0.250 mm to 0.550 mm 

1000 sade (.01 in to .022 in) 

ENGINE | SERVICE 
LIMIT 0.600 mm (.024 in)   
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1. Connecting rod screws 
  

Measure crankpin. Compare to inside diameter of 
connecting rod big end. 
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1. Micrometer 
2. Crankpin area for plain bearing 

  

          
Connecting Rod/Piston Pin Clearance 

Refer to 7OP END section. 

Connecting Rod Big End Radial Play 

NOTE: Prior to remove connecting rod from the 
crankshaft, mark big end halves together to en- 
sure a correct reinstallation (cracked surface fits 
in only one position). 

Remove connecting rods from crankshaft. 

Weyee Connecting rod screws are not 
reusable. Always discard screws and replace 
by NEW ones. It is recommended to install 
new plain bearings when reinstalling connect- 
ing rods. 

tmr2013-018 

CRANK PIN DIAMETER 
  

  

  

      
NEW 40.009 mm to 40.025mm 

800R (1.5752 in to 1.5758 in) 

ENGINE | SERVICE 
LIMIT 39.990 mm (1.5744 in) 

41.986 mm to 42.010mm 

1000 wii (1.653 in to 1.6539 in) 
ENGINE | SERVICE 

LIMIT 41.967 mm (1.6522 in)       
If the crank pin diameter is out of specification, 
replace crankshaft. 

To measure the connecting rod big end diameter, 
use the OLD connecting rod screws. 

Install the OLD plain bearings as they were 
mounted initially. 

Carry out the tightening procedure described in 
CRANKSHAFT ASSEMBLY in this subsection. 
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SectionO2 ENGINE, CVT AND GEARBOX 

Subsection10 (BOTTOM END) 

  

    

  

A. Connecting rod big end plain bearing 
  

  

CONNECTING ROD BIG END DIAMETER 
  

        800R 40.100 mm (1.5787 in) 
ENGINE | SERVICE 
1000 LIMIT 

ENGINE 42.100 mm (1.6575 in)       
If connecting rod big end diameter is out of spec- 
ification, replace plain bearings and recheck. 

CONNECTING ROD BIG END RADIAL 
  

  

CLEARANCE 

800R/1000| SERVICE 
ENGINES | __LIMIT 0.09 mm (.0035 in) 

  

vmr2006-044-041_a 
  

1. Micrometer 
2. Crankshaft area for PTO plain bearing 

  

CRANKSHAFT MAIN BEARING JOURNAL 
DIAMETER (MAG/PTO SIDE) 
  

4?.016mm to 42.040 mm 

aii (1.6542 in to 1.65511 in) 
            

If connecting rod big end radial clearance is out of 
specification, replace plain bearings and recheck. 

Crankshaft Radial Play MAG/PTO Side 

Measure crankshaft on MAG/PTO side. Compare 
to inside diameter of MAG/PTO plain bearing (re- 
fer to CRANKCASE). 
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1. Micrometer 
?. Crankshaft area for MAG plain bearing 
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SERVICE LIMIT 42.000 mm (1.6535 in) 
  

  

CRANKSHAFT RADIAL PLAY (MAG/PTO SIDE) 
        SERVICE LIMIT 0.07 mm (.0028 in) 
  

Crankshaft Radial Play 
(PTO Cover Bearing) 
Measure crankshaft journal diameter (PTO cover 
bearing). Compare to plain bearing inside diame- 
ter (PTO cover). Refer to P7O COVER in this sub- 
section. 
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Subsection 10 (BOTTOM END) 

  

  

  

vmr2006-044-047 a 
  

1. Micrometer 
2. Crankshaft journal (PTO support bearing) 

  

CRANKSHAFT JOURNAL DIAMETER 
(PTO COVER BEARING) 
  

  

34.004 mm to 34.020 mm 

ae (1.3387 in to 1.3394 in) 

SERVICE LIMIT 33.998 mm (1.3385 in)     
  

CRANKSHAFT RADIAL PLAY 
(PTO COVER BEARING) 
  

SERVICE LIMIT 0.10 mm (.0039 in)         

If crankshaft journal diameter is out of specifica- 
tion, replace crankshaft. 

If crankshaft radial play (PTO cover bearing) out of 
specification, replace plain bearings and recheck. 

Crankshaft Assembly 

For assembly, reverse the disassembly proce- 
dure. Pay attention to following details. 

Clean the split surface on both sides (cracked 
area) carefully with compressed air. 

Put plain bearings correctly in place. 
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Al004motr20A       

1. Half plain bearing of connecting rod big end 
2. Split surface of the connecting rod 
3. Nose of plain bearing in line with connecting rod groove 

Oil the plain bearing surface of the connecting rod 
and crank pin before installation. 

ene Lower cap and rod must match to- 
gether since there is a cracked surface. 

Oil NEW connecting rod screws. 

Utes Always use NEW connecting rod 
screws at final assembly. They are not 
reusable. 

Thread screws in the connecting rods, then 
tighten as per following procedure. 

UWeFEeR Strictly adhere following instruc- 
tions: 

— Do not apply any thread locker. 

— The running direction of the big end bearings 
and of the piston pins must not change. 

— Always perform each step on both connecting 
rod screws before going to the next step. 

— Failure to strictly follow procedure may cause 
connecting rod screws to loosen and lead to se- 
vere engine damage. 
  

REQUIRED TOOLS 
  

Torque wrench 
  

Angle torque wrench       
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      vmr2006-044-043_a 

1. Angle torque wrench 
  

800R Engine: 

NOTE: NEW connecting rods can be installed ei- 
ther way. 

CONNECTING RODS SCREWS TIGHTENING 
SEQUENCE 

Tighten to 1/2 of specified torque 

2. | Tighten to 20Nem + 2Nem 

(15lbfeft + 1 Ibfeft) 

3. | Torque by an additional 60 + 5° turn using an 
angle torque wrench 

  

  

  

  

      
  

1000 Engine: 

Ueto Connecting rods are asymmetric. 
There must be no gap between the small ends 
when they face each other. 
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1. Connecting rod small ends 
?. Connecting rod offset 
3. Connecting rod screws 

  

CONNECTING RODS SCREWS TIGHTENING 
SEQUENCE 
  

1. | Tighten to 1/2 of specified torque 
  

2. | Tighten to 30Nem + 2Nem 

(22 lbfeft + 1 lbfeft) 
  

3. | Torque by an additional 90 + 5° turn using an 
angle torque wrench         

Crankshaft Installation 

For installation of crankshaft in crankcase reverse 
the removal procedure. Pay attention to the fol- 
lowing details. 

Do not mix up the connecting rods of cylinders 1 
and 2 during installation. 

Observe the correct installation po- 
sition when fitting the crankshaft with the 
connecting rods. The connecting rod MAG 
side has to face cylinder no. 1. 
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1. Crankcase half MAG side 
?. Connecting rod cylinder 1 
3. Connecting rod cylinder 2 
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