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7-2 ENGINE REMOVAL / INSTALLATION

Exploded View

r

T1: 44 N-m (4.5 kg-m)
T2: 23 N-m (2.3 kg-m)
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7-4 ENGINE REMOVAL / INSTALLATION
Engine Removal/Installation

Engine Removal

® Romaove.
Upper and Lower Fairings (see Frame chapter)

Engine Qil (Drain, see Engine Lubrication System chapter)
Coolant (Drain, see Cooling System chapter)
Shift Podal
Engine Sprocket (sea Final Drive chapter)
Fuel Tank (soo Fuel System chapter)
Air Cloaner Housing (see Fuel System chapter)
Carburetors (see Fusl System chapler)
Radiator (see Cooling System chapter)
Mutfler (see Engina Top End chapter) :
Clutch Cable
@ Disconnect wiring from the engine and free them
Spark Plug Caps
Pickup Coil and Qil Pressure Switch Lead Cannector
Alternator Lead Conn :Gtor
Neutral Switch Lead Connector
Battery Ground Lead

Starter Motor Lead .
Water Temperatura Sensor Load

from the clamps.

® Suppor tho frame on tho jack or 8 suitablo stand [A].

Spaclal Tool - Jack: 57001-1238
@ Squeeze the brake lever slowly and hold it with a band.

i M pr— L e -

@ Suppon the engine with 8 suitable stand [B].
@ Romovo tho bolts [A] and nuts.
NOTE

OThe drive chain wlll be remaved from the ouipul shaft when

removing-theangine.

® Remove tha engine.

Engine Installation
@ Suppon the engine with a suila
position,
@ |nstall the mounting bolts and collars [A].
e Tighten the enging mount clamp bolts [B] temporarily.
@ Tighten: :
Torque — Englne Mount Nuts : 44 N-m (4.5 kg-m) [C)
Englne Mount Clamp Boits : 23 N.m (2.3 kg-m)

ble. stand. and set it al the comecl

(D] Front »



ENGINE REMOVAL / INSTALLATION 7-5

& ®Run the loads, cables and hoses corroctly (sou Cablo, Wire and Hosos ¢
Bl Routing section in General Information chapter).

¥ ®Install the removed parts (see appropriate chapters).

L 0 Adjust: .

@' Thiottle Cables (sée Fuel System chapter)

' Choke Cable (see Fuel System chapter)

Drive Chain (see Final Drive chapter)
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Crankshaft / Transmission
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8.2 CRANKSHAFT / TRANSMISSION
Exploded View . [

-

T1: 12N-m(1.2kg'm)
12: 20N-m (20 kg-m)
T3: See the texi

L. Apply a non-permanent locking agent : 14- 39 N-m (4.0 kg-m)
M: Apply molybdenum disulfide grease. 16 5.4 N-m (0.65 kg-m)
0: Apply engine ail. 18: 15 N-m (1.5 kg-m)
R: Roplacement Pans ‘ 17: 34 N-m (35kg-m)
sS: Apply silicons ur.lnnt. - 18: 11 Nem (11 kg-m)
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Specifications

Y T R T S

Item Standard Sorvice Limit
Crankshaft, Connecting Rods: ;
Connecting rod big end side clearance 0.13 ~ 0.38 mm 0.6 mm
Connecling rod big end bearing insert/crankpin clearance 0.013 ~ 0.039 mm 0.07 mm
Crankpin diameter: 24 984 ~ 256.000 mm 2497 mm
Marking None 24 984 ~ 24 894 mm --= ]
o 24 995 ~ 25.000 mm - i
Connecting rod big end bare diameter: 28000 ~ 28.013 mm 28.04 mm f \
Marking Nona 28.000 ~-28.007 mm ~ == i
o 28008 ~ 28.013 mm --= N
Connecting rod big end bearing insest thickness: i
Brown 1.48B8 ~ 1.492 mm ey :
Black 1.492 ~ 1,496 mm -—— ¢
Blue 1.496 ~ 1.500 mm o y
Connecting rod big end bearing insert selection: ; :
Con-rod Big End Crankpin Diameter Bearing Insert ‘
Boro Diamoter
Marking Marking Size Color Part Number
None o Brown 92028-1662 &
Nons None Black 92028-1661 '
[o) o
o None Blue 92028-1560
Crankshaft side clearance 0.03 ~ 0.27 mm 050 mm
Crankshaft runout TIR 0.02 mm or ess TIR 0.05 mm 4 5
Crankshaft main bearing insert/journal clearance 0.006 ~ 0.030 mm 006 mm ;|3
Crankshaft main journal diemeter: 27.984 ~ 28.000 mm 2796 mm | |§
Marking Nona 27 984 ~ 27.992 mm - = A
1 27.993 ~ 28.000 mm -- - -
Crankcase main bearing bore diameter: 31.000 ~ 31.016 mm --—
Marking o 31.000 ~ 31.008 mm - -
None 31.009 ~ 31.016 mm o
Crankshaft main bearing insert thickness: X ’
. Black 1485 ~ 1.499 mm - - =
Blue 1.1499 ~ 1.503 mm - ==
Yellow 1.503 ~ 1.507 mm - ==
Crankshaft main bearing insert selection:
Crankcase Main Crankshaft Main Bearing Insen’
Bearing Bore Joumal Diameter S - o
Diomaetar Marking Marking _Sue Color | PPart Numbor | Journal Mos.
o 1 Bleck | 92028-1487 1,3,5
92028-1450 2,4
None 1 Bive | 92028-1486 | 1,36
o None . 92028-1489 2,4
None None Yellow 92028-1582 1.3.5
92028-1686 2.4

*The bearing inserts for Nos. 2 and 4 journals have an oil groove, respectively.
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Item Standard Sarvice Limit
% ATransmission: -
e Shift fork ear thicknoss i 49 -~ 50mm 4.8 mm
I8 Gear shift fork groove width 5§05 <515 mm . 5.3 mm
é ift fork guide pin diameter 59 ~ 60mm 5.8 mm
; i@ Shift drum groove width 6.05 ~ 6.20 mm 6.3 mm

(Boeclal Tools - Outside Clrclip Pllers: 57001-144
s s Bearing Driver Sel: 57001-1129
Flywhea! Haldar: 67001-1313

Beslant - Kawasaki Bond (Silicone Seslant): 56019-120
o A
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Crankcase Splitting

" Crankcase Splitting
@ Remova the engine (

sea Engine Removal/Installation chaptet).

@Set the engine on a clean surface and holkd the engine stendy while

pans are being removed.
® Remave:
Alternator Rotor
Siarter ldle Gear and Shaft
Starter Maotor
Clutch
Qil Filter
Pickup Coil
Timing Rotor
Water Pump
Qil Pump
Extarnal Shift Mechanism
aTap lightly the lolt end of tho oil pump shalt with 8
@ Holding the pump drive gear [A] with hand, pull oul

(B).

* |f the crankshaft is to be ramaved, remove the pistons (see Engin

Cnd chapter). N
@ Romove the uppef crankcoso polts in the ardar nstod
® 6 mm Bolts (A}
@ 7 mm Bolt [B]
@ Tum the engine upside down,
Qil Pan
Qil Screen
Qil Pipe

@ flecmove the lower cran kcase bolts
@ 6 mm Bolts [A]
@ 7 mm Bolts (B]

in the oder listed.

@ Pry the points shown to splil the crankcas
the lower crankcase half.
Loft Pry Point [A] |
Right Pry Point [Bx
@ Tap lightly around the crankcase mating
and split the crankcase. Take cars nol 1o

surface with 2

plastic mallet,

and remove the {ollowing.

damage the crankcase.

the pump shalt

e Top

@ halves apan. and remove

plastic mallet,
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3 r]]‘u upper and lower crankcase halves are machined at the tactory

k|.In the assembled slale, 80 the crankcass haives must ba replaced
‘a4 & sel.

Ih 8 high-flash point solvent, clean off the mating suefaces of the
porenkcases halves and wipe dry.

( Using compressed air, blow out the oil passages in the crankcase
alves.

PApply & non-permanent locking agunt to the threads of the shilt shaly

elurn spring pin [A]. end tighten it.

Check to seo that tho set pins [A] and sat rings [B] aro in place

9 Apply engine oil.

4 Transmission Gears

\Ball Bearings

Shift Drum

Crankshaft Main Bearing Insorts

#Check 1o see thal the shift drum and transmission gears are in the
nautral pasition.

Apply sllicone saalant [A)] 10 the mating suslace of the lowest crankcase
aif,

CAUTION

Do not apply nﬁlcm- sealanl around the crankshsft main besring
Inserts.
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eTighten tho lower crankcase bolts.

O Following the sequence numbers on the lower crankcaso half, tighten : @
the ©® 7 mm bolts [1 ~ 10]. ¥

OApply a non-permanent locking agent o the threads of 1he [B] boli.

b e P, Sl

(1 ~ 8] 70 mm a i

(9.10] 86 mm 8 (4 @__ 6)40
Torqus — Crankcase Bolts @ 7 mm 20 N-m (2.0 kg-m) | @ :

OTighten the ® 6 mm bolts {A]. é &

Torque — Crankcase Boll @ 8 mm: 12 N-m (1.2 kg-m)

@ Tighten the upper crankcase bolts.
(B] 30 mm
[C] 65 mm
(D] 80 mm
Torqua — Crankcasa Boits ® 7 mm : 20 N-m (2.0 kg-m) [A]
Crankcase Bolts ® 8 mm : 12 N-m (1.2 kg-m) [8,C, D]

@ -

@ After tightening all crankcase bolts, check the lollowing items. 4 =

O Drive shaft and output shafis turn lreely. o Wi g @

OWhile spinning the output shafi, gears shilt smoothly liom the 1st 10 A o
6th gear, and 6th 1o 1sL 8) (O 3]

OWnhen the output shaft stays still, the gear can not be shifted to 2nd
gear or other higher gear positions.




CRANKSHAFT / TRANSMISSION 8-9
rankshaft and Connecting Rods G

e Crankshalt Removal _ .
5 8 Split the crankcase (see.Crankcasa Sphitting).
L4 @ Remove tha crankshat,

L0 ”: shaft Installation

1B CAUTION
£ | ¥ the crankshiaft, bearing insarts, or crankcase halves are replaced
A | Wih new ones, select the bearing Inserts and check claarance with

2 -.lpll.lllﬂlﬂl before assembling engine Lo be sure tha comect bearing
§% | Inserts are Installed.

Appf-,r engine ol to the crankshalt main bearing inserts
1.8 Install the crankshalt with the camshalt chain hanging on ut

g Lonnecting Rod Removal

#5plit the crankcase (ses Crankcase Sphtting).
Remove the connecting rod nuts.

lemove the crankshaft.

=

. NOTE
Y aild

OMark and racord the locations of tha conneclting rods and thax big
5. 8nd caps so that they can be reassembied in thew ongmnal poswions.

'8Remove the connecting rods from the crankshalt,

Lonnecting Rod Installation

1B CAUTION .
i | Tominimize vibralion, a pair of connecting rods (lefl two rods o right
| bwo) should have the same welght mark.

e

R

4 Big End Cap [A)

= Connecting Rod [B] :
Welght Mark, Alphabet (C]
Diameter Mark [D]

8lf.the connecting rods, big end bearing inserls, o crankshah are
& replaced with new ones, salect the bearing insen and chock clearance
th a plastigage befors assembling engine 1o be sure the correct
' ting Inserts are Installed. .
®Apply engine oil to the inner surface [A) of upper and lower bearing
pris.
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CAUTION

The connecting rod bolta are designed to sireich when tightened.
Never reusa tha connacting rod bolts. Saes the lable balow for coriect
bolt and nul usage.

@ Be sure 1o clean the bolts, nuts. and gonnecling rods thoroughly wilh
high-flash point solvent, bocause the new connecting rods, bohs, and
nuts are treated with an anti-rust solutian.

Clean the bolts, nuts, and connecting rods In a wellventllaied ares,
and take care thai thers.ls no spark or llame anywhere near the
working araa. This includes any appllance with a pliot Bghl. Becausa
ol the danger ol highly flammable liquids, do nol use gasoline of
low-lash point solvents 10 cloan hem.

CAUTION

immediatoly dry the boRs and nuts with compressed air aher
cleaning.
Clean and dry the bafs and! nuls complelely.

@ Apply a small amount of engine oil 1o the threads and seating sutface
of tha connecting rod nuts.

@ First, tighten the nuts to the specified torque. See the tabile below.

@ Nex!, tighten the nuls to the specific angle [A] mose.

O Mark the connecting rod big end caps and nuts so that nuls can be
tumed specilied angle properly.

Connecling Totque + Angle
Rod Assy Bolt.Nut N-m (kg -m)
New and attached 9.8 (1.0) +120° £ 12°
to con-rod.
Now R
New and nol attached 12 (1.2) + 150" ¢ 307
to con-rod.
Used New 12 (1.2) + 150" ¢ 30°
CAUTION

Sinco the. friction force of the sealing suriace and thread portion of
new nuts |s diferent from that of used ones, lhe nut Tightening lorque
should be changed as specilied in the sbove lLable.

Be carslul not o overtighlen the nuts.
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C;Jnnac&hg Rod Big End Bearing Insert/Crankpin Wear 3
Using a plasugage (press gauge) [A]. measure ithe bednng
insert/crankpin [B] clelirance.

t.

e \ NOTE

‘0 Tighten the connecting rod big end nutsto ihe specified lorque (see
Connecting Rod Installation).

0Do not move the connecting rod and crankshaft dunng clearance
Mmeasurament.

¥ Connecting Rod Blg End Bearing Insert/Crankpin Clearance
" Standard: 0.013 ~ 0.039 mm
. Bervice Limi:. 0.0 mm

*|l clearance is within the standard, no beaning replacement is required.
Il clearanee Is botween 0.039 mm and the sarvice limit (007 mm),
s replace the bearing Insens with Insosts painted blue [A). Check
48 Insent/crankpin clearance with the plastigage.  The clearance may

exceod the standard slightly, but it must not be less than the minimum
n ordor 1o avoid bearing seizure.

*|f the clearance exceeds the service limit, measure the diameter of the
crankpins.

L]

Crankpin Diameter
" Btandard: 24.984 ~ 25.000 mm
 Bervice Limit  24.87 mm

Kl any crankpin has warn past the service limit, replace the crankshaft
with a new ona.

XIf the measured crankpin diameters are not less than the senace limit,

but do not coincide with the original diameter markings on the
ankshalt, make new marks on il.

'errhph Diameter Marks

None 24.984 ~ 24.994 mm
(o] 24,895 ~ 25.000 mm

1 connecting rod big end in accordance with the bore diameter
'} [A]: Bore Dismoter Mark (Around Weight Mark), 0" or no mark.

NOTE

Connecting Rod Installation).
- OThe mack already on the big end should almost comncede with the
' measurerment

‘Gonnecting Rod Big End Bore Diameter Marks . '
None 28.000 ~ 28.007 mm )
o 28.008 ~ 28.073 mm

g
i 9 Select the proper beanng insert in accordance with the combination
¥4 of the connecting rod and crankshalt coding ! _

¢ ®Install the new inserts in the connacting rod and check insert/crank pin
¥ oloarance with tho plastigage.
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Con-rod Big End Crankpin Bearing Inser
Bore Diamotor Diamaler
Marking Marking Size Color Part Numbaer
None o Brown 92028-1562
Sons ; bond Black 92028-1661
(o] (@]
o Naoneo Blue 972028-1560

Crankshaft Main Bearing Insert/Journal Wear
eUsing a plastigage (press gauge) [A]. measure the beanng
insart/journal [B] cloarance.

NOTE
OTighten the crankcase bolts to the specified torque (see Crankcase
Assambly).
0 Do not turn the crankshalt during clearance measurement
oJournal clesrance lass than 0.0256 mm can nol ba measured by

plastigage, however, using genuine parts maintaing the munimum
standard clearancao.

Crankshaft Main Bearing Inse rU/Joumal Clearance
Stlandard: 0.006 ~ 0.030 mm
Sarvice Limll:  0.06 mm

& |f cleurunce is within the standurd, no bearing replpcensol w s quired

* |t clearance is betwean 0.030 mm and the service limil (0.06 mm),
replace the bearing inserts with inserts painted yellow [A]. Check
insert/journal clearance with the plastigage. The clearance may exceed
the standard slightly, but it must not be less than the minimum in order
to avoid bearing seizure.

% 1f clearance exceeds the service limit, measure the diameter of the
crankshaft main journal.

Crankshatt Maln Journal Diameter
Standard: 27.584 ~ 28.000 mm
Sarvice Limll:  27.866 mm

% If any journal hns warn past tho sorvico himit, 1eplace tho cronkshaft
with a8 new ona. .

% |f the measured journal diameters are nol less than the service limil. bul
do not coincide with the original diamater markings on the crankshall,
make new marks on it.

Crankshaft Maln Joumal Diamaetsr Marks
None 27 984 ~ 271,092 mm
1 27.993 ~ 28.000 mm

(A): Crankshalt Main Journel Diameter Marks, “17 matk or no mark

@ Measure the main bearing bore diameter, and mark the UDDer

crankcasa half in accordance with the bore diasmater E

[A):Crankcoss Main Boaring Bore Diameter Marks, “O~ mark or no
mark. ;

NOTE

O Tighton the crankcase bolts to the specified lorque (see Crankcase
Assembly).

OThe mark already on the uppes crankcase hal should almest
coincide with the measurement.
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Crankcase Maln Bearing Bore Dlameter Marks ) 4
31.000 ~"31.008 mm
None 31.009 ~ 31.616 mm

Falm Iha proper bnnrlng insert in accordance with the cambunation
0f the crankcase and crankshat coding.

nstall the new inserts in the crankcase halvesand check nsert/joumnal
b4 learanca with the plastigage.

% Crankcass Main Crankshuft Main Bu&cmg Insext®
% Bearing Bore Journal Diameter
i Diameter Marking Marking Size Color Part Number Journal Nos.
1 Black - 92028-1487 1,36
920281490 2.4
1 92028 1486 13,6
Bluse
Noneo 92028-1489 2,4
Nekat Yellow 92028-1682 1,3,6
92028-1586 2,4
he bearing insorts for Nos. 2 and 4 joumals have an oil groove, iespectively.

8 aft Side Clearance

5 .§le the crankcase (see Crankcase Splitting).

2.9 Insert a thickness gauge [A] botween the crankcase main bearing and
fei 1he 7 crank wab at the /4 joumal lo determine clearance.

a sel,

CAUTION

The upper and lower crankcase halves are machined al the factory

In the sssembled slale, 80 tha crankcese halvea must be replaced
(1N} 18

nkshafi Side Clearance
erd: © 0.03 ~ 0.27T mm
Ilr'lbI le!t: 050 mm =

Ciutch Cover (see Clutch chapter)

 Alternator Covor (soe Eloctrical Systom chaptor) F
: Wipu oll off the outer circumlierence al the alternatar rotor.

9 Hold the alternator rotor steady with the flywheul holdur, and rsmove
2 the timing rotor bolt.

Speclal Tool = Flywhaal Holder: 57001-1313
"8 Romove the timing rotor.
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Timing Rotor Installation
@ Install;
Pin [A]
Timing Rotor [B]
@ Using the flywhoal holder, tighten the timing rotor bolt [C]).

Torque — Timing Rolor Bolt 1 39 N-m (4.0 kg-m)
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! 'art the position of tha shilt Invm‘ on the shilt shalt 30 that il can bo
Unstelied later in the same p-osmon

acket Bolts and Bracket [B]
Ift Pedal [C)

'Shift Padal Installation
Inmll tha shilt pedal [A) so tha: the distanca beétween the center ol

NOTE

. sult you as follows. .
Loosen the front and rear rod locknuts.
Turn the rod to adjust tha padal position.
Tighten the locknuts securely.

;darnaf Shift Mechanism Removal

Lower Fairing (see Frame chapter)

Coolant (drain, see Cooling System chapter)

Engine Oil {drain, ses Engine Lubricatian Sysiem chapter)

Water Pump (sse Cooling System chapler)

Oil Pump (sea Engine Lubrication System chapter)

Shih Lever

Clutch (see Clutch chapter)

. 0il Pump Drive Gear Shah

iﬁamom the shift shalt [A] while pushing the shift mechanism arm
[B] toward tha shaf.

" Transmission Shaft Removal
* -8 Split the crankcasa (see Crankcase Spliting).
. @Remove the drive shaft and output shaft.
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Transmission Shaft Installation

@ Apply engine oil to the sliding portion ol the gears and bearings.

@ Check 1o soe thot the set pins [A) and set rings [B] are in place.

® Install the drive shalt and output shalt into the upper crankcass hall,

Transmission Disassembly
® Remove the lransmission shafls (see Transmission Shalt Removal).
@ Ramove tha circlips, disassemble the transmission shafts.

Spaclal Tool = Outslde Circlip Pllers: 57001-144

@The 5th gear [A) on the outpul shaht has three stsal balls assembled
into it for the positive neutral finder mechanism.

@ Remove the 6th gear.

OSet the output shalt in avertical position holding the 3rd gear (B).

O Spin the Sth gear quickly [C] and pull it off upward

Transmission Assembly
@ Install the gear bushings [A] on the shaft with theit oil holes [B]

aligned with the shaft oil holes.

@ Fit the steel balls into the 5th gear holes as shown.
[A] Gear (5th)
[B] Shaft
[C] Steel Balls

CAUTION D e

Do not apply greasa Lo the aleel balls lo hoid them in place. This will
causa the positive neuiral finder mechanism ko ma unclion.

@ Replace any circlip that were removed with new ones. 2

@ Install the circlips [A] so that the opening is aligned with a spline
groove (B, and install toothed washers [C] so that the teeth are nol
aligned with the circlip opening.

NN
N

NN

R

NN

R,

o

Mo,

e

";.r_ Q

.
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S0t Drum and Fork Ramoval
8 Remove;
i Lower Crankcnse Half (see Crankcase Splitting)
# Extornal Shift Mechanism (see External Shift Mechaiiism Removal)
i Shift Rod Holding Plate [A)
i Shift Drum Set Lever [B)

BPull out the shift rods, and take off the shift forks:
A Pull out the shift drum.

Shit Drum and Fork Installation
9 Ihree shift forks are used. Fit each shift fork into the groove of the
proper gear so that the shift fork guide pin is in the proper groove on
i the shift drum.,
R 9 Positlon the one with shortost ears on the drive shah and place the pin
0¥ In the center groove In the shift drum.
80 the two forks on the oulput shaly, each rib faces outwarnd.
& [A) Shift Rod [C] Longer Forks (output)
, [B] Shorter Fork (drive) [D) Ribs
E#Tighten:
a8 Torque ~ Shilt Rod Holding Piats Screw : 84 N-m (0.55 kg-m)
§h¥t Drum Set Lever Screw : 11 N-m (1.1 kg-m)

Shift Drum Assembly
Q0ne of the six shift drum pins is longer than the others.

netall the long shift drum pin [B] into the correct hale [A] in the shifi
2 dmm. -

Apply a non-permanent locking agent to the threads ol the shift drum
y_holdar bolt, and tighten it

orque — Shih Drum Holder Balt: 12 H-m (1.2 kg m)
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NooawN

Drive Shaft

Output Shaft E@i

19 (4 (2 (8) 1ﬂ?mg)®

-~

i

=]

1st Gaar

2nd Gear

3rd Goor

4th Gear

5th Gear

6th (Top) Gear
Thrust Washer

10.
1.
12
13.
14,

Thrust Washer
Toothed Washer
Circlip

Circlip

Needle Bearing
Ball Bearing
Quter Raca

16.
18.
Y
18.

Bushing
Dil Seal
Steol Ball
Collar




CRANKSHAFT / TRANSMISSION 8-19

alanl — Kawasakl Bond (SNicone Saalant): 580108-120

]
Apply B non-permanent locking agent ta the threads of the plate
.mpurtllng bolts. =

o o
i :
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