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Cylinder Head Assembly General Instruction Section No. v
Agd o= ojd=el ok X[& G21000 1A

He Description

Azih o= ofd3el= Hed o=, 2 Y, 871 Cylinder head assembly includes cylinder head,
QY| Jtag We2 PEE0 A2, g 2AL WE rocker arms and valves for intake air and exhaust gas.
o eltjAolY WY = Aelh ol =ol dX =0 Tt Fuel injection valve and indicator valve are mounted

on the cylinder head.

A2ih d== Aeld 2tolylol AA=U, 4949 7 Cylinder head is mounted on the cylinder liner and
2 A~E =0l ool A =SS0l DHECH fixed by four hydraulic studs on the engine block.

Al dl=s PasSHFE=Z MAE Al H2hE, Cylinder head is made of nodular graphite cast iron
71 9 D] I8 S=2JF =50 QCh Al dl= and has cast-in passages for cooling water, intake air
Ol= ®I8l AP 2REH WE 2582 RS 3a0l and exhaust gas. Cylinder head also has drilled holes
J1 slst =2 20| 2en, Og 12 2gd =W for supplying lube oil to valve drives from water jacket.
dA2p0 SES LEHH D 2 (Helduel 72w = Fig 1 shows the cooling water flow in cylinder head.
S0l ol M= [@] M23000 | S A ZGHIAIR) (See for lubricating oil flow in cylinder

head)

T o1 WwEet FIjel iy w2t Ay o= Two intake valves and two exhaust valves are
of AA%0] ACH 2F Wlol= ~Z2ip WY 26 0] mounted on the cylinder head. Each valve has a
ot e, olzde 223 23 ol ool ZfsE L spring and a valve rotator, which is operated by yoke

and rocker arm.

‘C

/

View at Head Center

]

CTRAT

Fig.1 The cooling water flow in cylinder head

(X210 G ELfo Y2t+o 52)
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Cylinder Head Assembly

General Instruction

Section No. Rev.
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£ 24 X5

Section A-A

Seats for intake and exhaust valves are fitted on
the bottom of cylinder head and replaceable when
worn or damaged. Seats for exhaust valves are

cooled by cooling water.

NOTICE

chamber, which should be overhauled and maintained

Cylinder head is a part of combustion

at regular interval for reliable operation with high

performance.

Cylinder head has a check hole against
leakage of contact faces between cylinder head and
liner as shown in fig. 2. Watch the check hole always. If
there is any leakage of combustion gas or water, stop

the engine immediately and overhaul the cylinder.

_ Cylinder —Head

7

o)

= |

Check-hole

/

Cooling Water

Fig.2 Check hole in cylinder head (&/2/C] o =

Combustion gas

DN
iy
My
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Cylinder Head Assembly Assembly Drawing & Part List Section Ne. R
Agig sl= oldeel ZEE 4 735 S5 ¢21000 1A

@ C21200 |

@ C22000 |

@ C21200 | —

'@ C21100

Part List
Item No. Description Q’'ty / Cyl. V\I(ekig)ht Remarks / See Note
21100 Cylinder head assembly 1
Intake & Exhaust valve assembly 2
21200
Rocker arm assembly 1
22000 Indicator valve assembly 1

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division
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Cylinder Head Assembly Assembly Drawing & Part List Section Ne. R
Al2Ih o= ojd =zl AEE U B S5 C21100 1A
Part List
Item No. Description Q’'ty / Cyl. W(iig)ht Remarks / See Note
100 Cylinder head complete (water tight.) Item no. 111 ~ 903
111 Valve insert - inlet 2
112 Valve insert - exhaust 2
113 Valve guide 4 0.46
114 Bush for fuel valve 1 0.53
115 Closing cover 4
116 Locking ring 1
118 O-ring 2
119 O-ring 1
121 Plug 1
122 Set screw 1
127 Gasket 1
129 Set screw 2 Only for N.C.O system
130 Set screw 1
131 Connector 1
291 O-ring 4
903 O-ring 1

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division
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Cylinder Head Assembly Assembly Drawing & Part List Section No- Rev.
A7 sl= oldee FYT U BT == C21100 1A

2

J 1L
Part List
Item No. Description Q’'ty / Cyl. W(iig)ht Remarks / See Note
800 Cylinder head cover complete Item no. 801~805
801 Cylinder head cover
802 Handle
803 Bar-grip
804 O-ring
805 Sealing ring

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division
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Cylinder Head Assembly

Maintenance Procedure

Section No. Rev.

&2 o= od =1

dulgd 2x

M21100 1A

Dismounting a Cylinder Head from the Engine

C2FH A2H =2 =
aelt ol = =dlioby| #let ddx=AS HHetrt

EEEN
=5 Folo WRe FHS
240 BILICH,

Bl o= 72 ==
o LI YA YT

HolZE

SgoF Zef LfE 2o ojb/oty d=Z 18

E\

/Aot 0 géecE S5

= HIst B o2 SAF B
= oE 2A BZ9 70
SERGIAL,
delt] o= AHEE 410 HES sSAUl 7Ye
= Z20iH £ Fe|AZICL

2ol &t2f : 920bar (max. 945 bar)
7 - [@=]91.400|[@~91.490| [@~|91.510

Zoff A -

1.

Check prerequisites to dismount a cylinder head.
Cooling water, lubricating oil and fuel oil should
be drained from the engine. (See “Preparations
for Maintenance” in @~ G09110 |)

Dismount insulations on exhaust duct of cylinder
head.

Disconnect cooling water pipes by moving axially
toward driving end.

Dismount side cover and cover on the cylinder
head.

Dismount high pressure block from the cylinder
head and the fuel injection pump.

Put on clean rag around fuel high
pressure block and wrap the block against fuel oil
dropping.

After dismounting fuel high pressure
block, put a covering tape on the outlet of fuel
injection pump to avoid contamination of fuel
injection pump inside.

Loosen and dismount four nuts for cylinder head
studs hydraulically at the same time.

G09500

Loosening pressure : 920 bar (max. 945 bar)

Loosening procedure :

Hydraulic tool : @~[91.400] [@~91.490| |@~|91.510]

Install lifting tool on the studs for fuel injection
valve and hook up onto a crane.

Lift up the cylinder head slowly and carefully.

Be careful not to be damaged by
touching adjacent parts.

Move and put the cylinder head on a stable

working stand (Optional).

/AHYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division 05.09/CJC
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Cylinder Head Assembly Maintenance Procedure Section No- v
Agd o= ojd=el Huldd A=xt M21100 1A
=olEl Aelf RUE=Z5EH A0 56l =29 2l Dismounting a Cylinder Head from the
dismantled Cylinder Unit
1. SE ApIE 22 dl=ol ™A= 2=d =& 1. Remove four lifting bolts (M12) for hanging water
474 (M12)2 Z0{WHCt jacket to cylinder head.
2. Oz FA #HEE AHS=O 28 ADE ZAsHD 2. Install the lifting tool on the studs for fuel
2 29 20| 2eQloll ofEHCE injection valve and hook up onto a crane as
shown in fig 2.
3. HIh =S S0l 22 = oPdE AU (M ENAL 3. Lift up the cylinder head and put it on a stable
2 %l0il ==Lk working stand (Optional).

@ 91.110

(a) From the cylinder unit (b) From the engine block

Fig. 2 Dismantling of the cylinder head (&/2/t] of = Zof)

Algif 2ol % SIE Ao Agld = =8 Mounting a Cylinder Head on the Cylinder
Liner and Water Jacket
1. F#E HolZ == FAtet SR72Q s UEA A 1. Make sure that covering tapes or the likes are
715104 0F etCt. removed.
2. %z FAL #HEE A= 28 XADE ZASHD 2. Install lifting tool on the studs for fuel injection
i Clofl ofSHCt. valve and hook up onto a crane.

/AHYUNDAI HEAVY INDUSTRIES CO., LTD. Engine & Machinery Division 05.09/CJC
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Cylinder Head Assembly

Maintenance Procedure

Section No. Rev.

&2 o= od =1

dulgd 2x

M21100 1A

ZAUoIM A2t sdl=s =0 =28 = A2d o
E9] o5& IR0l SHOorHCt.
A A, B5EHe F25 4ot M0l &

rr

—_
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v Ho ks 5E

DE O-Y2 YEA HAStD Mzie=z wHGH o
Stch wesk ARG Zol Rol & = Del~s
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v NI §I= 529 0-2

v HE A2 01F 70[~9 O-Z

v Aeld efojsg o-g

ApiC] Bl ARO| MY S R0 B ¢

ds I 2d HOolAE(COPASLIP)E HEELE

el ol =8 HH APl 202 0lSAIA Hd o

OlHE WECL O If B8R U WALE od 1
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Lift up the cylinder head from the working stand

and clean the bottom of cylinder head.

Check and clean the contact areas before

mounting

v' Water jacket and cylinder liner

v' Exhaust gas duct.

All O-rings should be checked and replaced by

new ones, which also should be cleaned and

greased before mounting.

v’ O-rings on the bottom of cylinder head

v' O-rings on the connection pieces of water
Jjacket

v' O-ring on the cylinder liner

Clean the sealing ring on top of the cylinder liner

and coat sealing paste (COPASLIP) for heat

resistance.

Move and lower the cylinder head slowly down

through the bore of the water jacket, while

positioning the connection pieces for lubricating

oil and cooling water correctly.

Be careful not to be damaged by

touching adjacent parts.

After landing the cylinder head on the water

jacket, check the assembled condition.

Continue the processes for mounting of the

cylinder head. (See “Mounting a cylinder unit on

the engine” in )

/AHYUNDAI HEAVY INDUSTRIES CO., LTD.
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Valve Seat Ring Assembly Maintenance Procedure Section No- Rev.
ge AE 2 ouE? Holaz 2t M21120 | 1A

Replacement of the Valve Seat Rings

Cl. @2 AIE &2 ofl Atetoll metd M85+

ANE 2ol &otll DtRE AL &ek=of o o]+t
S0totH, We ANE 2= M ez WAHGoF gy

1A
rr

golol uAe + st

If a valve seat ring is so worn or damaged that
cannot be reconditioned any more, then the valve
seat ring should be replaced by new one. The valve
seat ring can be replaced by a special tool or

scrapped valve as following procedures.

Extracting the Old Valve Seat Ring by welding

1. Prepare a scrapped valve spindle and machine

the valve diameter to be smaller for easier

sttt welding of the valve and the seat ring.

2. el ¥e ~m=g Alig ol =0l AR S 2. Mount the scrapped valve spindle on the head.

3. T | 2Fs 0l2s5t0] t2isiog Wy Ans Weld the valve spindle to the seat ring
2 ANE "ol X8ttt diagonally by means of electric beam welding.
BN =/ 220 6129 82 KNE F8 J1E \e)[<3 Protect the machined surface around
HE Y MEES ESofAAIL. valve seat of the cylinder head by shielding

noninflammable material against welding.

4. ANE 2 HHD| Slol DR UAE AMSsto] @ 4. Press or knock the valve spindle by means of
AEEE FEAL FERICL soft hammer to extract the seat ring.
m HE Jfol= 2AIS HEIH d=a =80/ Be careful not to damage the valve
JHA #EF FOofAI 2. guide bush and cylinder head.

HEESFE 0|3g WE ANE YO A Extracting the Old Valve Seat Ring by Tool

1. O 13 20| Yo AEd MAHE S HEAL 1. Mount the extracting tool (optional) @~ 91.580 |
2hPlateS @] 91.580 | A A|GHC} and plate on the valve seat as shown in fig 1.

2. UE (AE =t YWE ANE s tiths| AL 2. Clamp valve seat ring tightly by turning nut (A).

3. UE (B)E =ciM ¥ AE S wHTh 3. Extract the valve seat ring by turning nut (B).

(A)

Fig. 1 Dismount valve seat ring by means of the tool (&

= -
TE AEat Y

2 AE g9 Zof)

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division 06.04/CJC
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Valve Seat Ring Assembly

Maintenance Procedure

Section No. Rev.

Wo AE Y o 22

dulgd 2x

M21120 1A

A2l sl=oll A S| #E

NE & )94l

Fitting a New Intake Valve Seat Ring_j into the

—_

o

ey Uzs 9ld Al detet

BN 220 5152 NE 2 Mol XS gzt
ZHIE 0.049-0.093 mm I} & 0/0F &fL/Ct.

o
o
o
0

M AE 2o Azt §=2 0tF Jh220] gtct
BEEER 220 d=9 2o o50 a8 550/

2 AE g2 Yo} HLZ -790 CIF &

£2 Y2z y2

o5 Hg9 2 #5827 A48 (@] 91.650 |
91.660 |(A1EIALSH

A2l ol =0l Al UiDl ®E AIE & ))|ED]

Cylinder Head

1.

Measure the diameters for pressure fitting.

\[e)[[I-0 /nterference in diameter between
cylinder head and seat ring should be 0.049-0.093
mm.

Clean the new seat ring and cylinder head
thoroughly.

Scratched mark or burr inside bore
of the cylinder head should be removed.

Fit the seat ring into the cylinder head by cooling
or by pressing as shown in fig 2.

When cooling : the seat ring to be —190 T by

means of liquid nitrogen.

use tool
91.660 |(Optional)

Grind the seat ring by valve grinding tool.
(See “Grinding of the
in @~ M21200 |)

When pressing :

seating surface”

Fitting a New Exhaust Valve Seat Ring_l into

—_

o

S|

g Ut
= S

= =

B 220 959 20/ AE & Ao/8 A
S0l st 2HIS 0.049-0.093 mmIF £ 0{0F ELICH

Flalt Al

o
o
B[]
rol

tCf.

fjo

M AIE 2ot Al ol =2 013 1220] stch
dE 2ol orzoy 2atE SHOIL)
otoj &= A ZPAI| K]

m Y1t 2 0-g0] 248 + Aot

D ANE glo A= Ho| 2E}

= L =

the Cylinder Head

1.

Measure the diameters for pressure fitting.

Interference in diameter between

the bore of cylinder head and seat ring should be

0.049-0.093 mm.

Clean the new seat ring and cylinder head

thoroughly.
NOTICE Scratched mark or burr inside bore

of the cylinder should be removed.

Never cool down the seat ring by means of liquid

nitrogen or dry ice.

If cooled down, the O-ring may be

damaged.

Coat oil on O-ring and loctite 640 on sealing

surface of the seat ring.

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.
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Valve Seat Ring Assembly Maintenance Procedure

Section No. Rev.

We AE S od =1 gl

M21120 1A

248 EA

5. Fit the seat ring by pressing or hammering on

the tool as shown in fig 2.

@ @ 91.660

U

Tool for intake valve seat ring (Optional)

Tool for exhaust valve seat ring (Optional)

C ]

[ ]

Fig. 2 Mounting of intake and exhaust valve seat rings (57/ % Hj7] %2 AE 29 FTg)

6. Wo Tejeld SPE MBS0 AE FS Defele
RISt (@] M21200 |° “A/5 pio) ey
Zof PRS2 BEHIAR)

7. 42U NS AASI M WS AE FEO| S5

6. Grind the seat ring by valve grinding tool.
(See “Grinding of the seating surface”
in [@~] M21200 |)

7. Check water leakage around the new valve seat
by hydraulic pressure test.

Test pressure : 7 - 10 bar

* Repair by using oversize valve seat rings

* 2 BAM 1 0.049~0.093, Alge=

* Z| 4 i gh 1 0.030, AlEe=

If the interference between a valve seat ring and a
cylinder head exceeds the following minimum limit, a
special action should be taken, i.e. using a specially
oversized seat ring and re-machining cylinder head.
(For detail, please contact Engine After-sales Service
Dep’t of Hyundai Heavy Industries Co., Ltd.)

* Nominal interference : 0.049~0.093, in diameter

* Minimum limit : 0.030, in diameter

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division 06.04/CJC
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Valve Spindle Guide

Maintenance Procedure

Section No. Rev.

Wy A@s J10|1=

dulgd 2x

M21130 1A

Replacement of the Valve Guide

J10l =0t 0t2 HIetAl (@] G09200 | &%=)E =
DoIHLE EAE 24, Wo Jl0|=2 A o2 wH 6

BOoIUALL Ve s W, 2

i

Fig. 3 Dismounting of valve guide
(¥ Jto/=9 =of)

3. Al2lg SS9 Pojet M We Jloje= of 2
0] $=Ch
BN 220 d=9 20 2z 248

L} SEFE A oHIAIL.

If a valve guide exceeds the wear limit or damaged

(see @ G09200

should be replaced by a new one. When extracting

), then the valve guide ring

and fit-ting the valve guide, same tool can be used as
shown in fig 3.

1. Mount the tool as shown in fig 3.

, (Optional)

2. Press or knock the tool by means of soft

Fit/Removal device :

hammer to extract the valve guide.

@~91.670

Fig. 4 Mounting of valve guide
(e Jjoj=9 =g

3. Clean the bore of cylinder head and new valve

guide thoroughly.
NOTICE Scratched mark or burr inside bore

of the cylinder head should be removed.

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division 05.09/CJC
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Valve Spindle Guide Maintenance Procedure

Section No. Rev.

WY ATE JI0|= Hu|™d A}

M21130 1A

4. UH Aoz WS J0|=5 -T0CTIHAl d2ZHAIZICH

B cco- s %2 0/=oF 2458 %

E5 FYY ot L.

6. ZTU WY ATS £= 52 oS AEGH0 @
SIH0IS9 Rojergdl M O-2S HEtTh

30
fr

B 2= =g 2o 242 98 5
2T F Eelo/bigF 242 Ho] ofelst S E AFESHA OfL

AlL.

Cool down the valve guide to —70C by liquid
nitrogen.

Fit valve guide by means of the tool [®—91.670

with hammering softy on the tool as shown in fig

Be careful not to damage the valve
guide during hammering.

Insert a new O-ring inside bore of valve guide by
means of the tool or valve spindle or rounded
rod.

Do not use sharp edged rod such as
screwdrivers which can scratch the bore of valve

guide.

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division 05.09/CJC
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Fuel Valve Bush Maintenance Procedure eetion e .
g WS 2A| HU|AA =t M21140 1A
Ag WS ZAl 2ol Dismounting of the Fuel Valve Bush
1. g 12 20| s+ &Aetch 1. Mount the tool as shown in fig 1.

HAHE 27 : [@791.940 Removal device : [@~91.940
2. ¥ 29} Z0] 372 Locking Ring ZTth2 Z 0| A 2. Hook the edge of locking ring and extract the

locking ring by tool as shown in fig 2.

(@-91.940

Fig. 1 Locking Ring removal tool Fig. 2 Dismounting of Locking Ring
(LOC/(/‘ﬁg /?/'ng_o/ -Eo;i ?5__,‘? (Lock/hg /?/'ngg/ —5—’5/7)

3. ¢ 310 0| 3725 HA st 3. Mount the tool as shown in flg 3.
AHE S ¢ Removal device :

4. WY BAIS HMASPI| glof DFURE AHESHH 3 4. Press or knock the tool by means of soft
7= FEHL F=Ith hammer to extract the valve bush

NNNNNNNKN

ANNNRANANNANRNNNNNN
A
ay

R
,
G\

Fig. 3 Dismounting of valve bush

CELIEEL )

/A HYUNDAI HEAVY INDUSTRIES CO., LTD. Engine & Machinery Division 08.10/JNG
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Intake & Exhaust valve Ass’y Assembly Drawing & Part List Section Ne- e

S1 % diojge ojdSel ZEE 4 735 S5 ¢21200 1A

201

g2

®
i
%
N

202

Part List
Item No. Description Q’'ty / Cyl. V\I(ekig)ht Remarks / See Note

201 Inlet valve spindle 2 0.93
202 Exhaust valve spindle 2 0.85
203 Valve spring 4

204 Roto cap 4 0.29
206 Conical clamping piece 4 0.02
401 Body 4

402 Retainer 4

403 Bearing seat 4

404 Disc spring 4

405 Stop ring 4

406 Steel ball 24

407 Coil spring 24

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division
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Rocker Arm Assembly Assembly Drawing & Part List | >*""" Rev:
Z2H & o= T ez es C21200 1A
= [ {
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Rocker Arm Assembly Assembly Drawing & Part List Section Ne. R
23 % olMee ZYUT Y 2E 2= C21200 [ 1A
Part List
Item No. Description Q’'ty / Cyl. V\I(ekigg)ht Remarks / See Note

310 Rocker arm complete - intake 1 3.83

311 Rocker arm body - intake 1 3.2

312 Adjusting screw 2

313 Thrust piece 2

314 Nut 2

315 Ball seat 2

316 Clip spring 2

317 Bush for rocker arm 2

318 Fine threaded plug 4

320 Rocker arm complete - exhaust 1 3.83

321 Rocker arm body - exhaust 1 3.2

330 Shaft for rocker arm 1

341 Support for rocker arm 1

342 Support for rocker arm 1

343 Parallel pin 4

344 Plug 1

345 Gasket 1

346 O-ring 1

410 Yoke - intake 1

415 Adjusting screw - Yoke 2

416 Shaft pin for Yoke 2

419 Nut 2

420 Yoke - exhaust 1

901 Stud for rocker arm support 2

902 Nut 2

907 Spacer for rocker arm support 2

/A HYUNDAI HEAVY INDUSTRIES CO., LTD. Engine & Machinery Division 06.04/CJC
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Intake & Exhaust Valve Ass’y

Maintenance Procedure

Section No. Rev.

I % I ¥ o=

dulgd 2x

M21200 1B

Dismantling of Intake and Exhaust Valves

Fig. 1 Mounting of tool

(&9 &EX)

3. 2E LY UL T|AS wiHC
4., 37 Z0{dct
5, WY ~zel gl 2 Mg Fof et

=of &, #eo A PANE 2olofI] Fof

&

AE 2219 BB FNEAE o2 (FF 52 H/
). A ZE A, BEE Saf M2 Hef YA EAtA

2,

The intake and exhaust valves should be
overhauled and checked at regular interval as
frequently as possible.

Before dismantling the valves, cylinder head
should be dismantled from the engine and rocker
arms, yokes and fuel injection valve also should be
dismantled from the cylinder head.

Whenever dismantling, it is recommended to
overhaul the four valves at the same time. Hence, the
tool for dismantling valves is adequate for this
purpose.

1. Mount tool for dismantle as shown in fig 5.

Fit‘Removal device : m.

2. Press and lower the spring by turning the nut of

@ B

the tool.

] ﬁﬁ‘i
sl
Hﬁ‘é
iy

DU

Fig. 2 Dismounting of conical clamping piece
(22 Z2dE 1/0/~ Zof)

Take out all conical clamping pieces.
4. Dismount the tool.
Dismantle valves, springs and roto caps.

Before dismantling,

should be marked to ensure the original location

each valve

of the valve (cam side or exhaust side). When
remounting, the valve should be fitted in the same

place as before dismantling.

/A HYUNDAI HEAVY INDUSTRIES CO., LTD.

Engine & Machinery Division 06.10/CJC
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Intake & Exhaust Valve Ass’y Maintena

Section No. Rev.

nce Procedure

I % I ¥ o= gl

M21200 1B

248 EA

A2 SSol &7 W by ool gl

Assembling of Intake and Exhaust Valves on

the Cylinder Head

o o
2 MIEE00F otot.
A ZE M, 2} BEY AE gojs LAY 7

0l &0/0F gtLIC) O/F Ploff 4= EF & 2AF S8 &2 b/

a8 ZAIE BLEAl HAIGHIAI2.

=3
|T

JH01=2E AEH S MZR01 M= etch

2. WY J10lE U0l MRe RS HI2C]
3. WY J10|=9 O- [@]C21100] S wHlctct.

BN 0-5= w2 ~msg o /52000t
M HL2Z WAHIAIL. EtY HE AIEE Sof II=IF +
£50, 0-g0| HLE 5+ 220, 0] R PIEA M O-

goZ WHHIAL.

4. WY Ado| fRet 2EdRE BHED
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The valves, springs and roto caps should be
maintained and cleaned before remounting.
Before remounting, each valve and seat
rings should be free from any crack. Make sure that
crack test, for example, dye penetration test has been

carried out for them.

1. Clean the valve guides and seat rings
thoroughly.

2. Coat clean lubricating oil inside valve guide.
Replace O-rings on the valve guide.
The O-rings should be replaced by
new one at every overhaul of valve spindle. If
there is any blow-by through the valve seats, the
O-ring may be overheated and also should be
replaced by a new one.

4. Coat clean lubricating oil on the valve stem.

5. Check location mark which has been done
before dismantling.
The valve should be fitted in the
original place.

6. Insert valve spindle into valve guide carefully
and then check its smooth movement.

7. Assemble the springs and roto caps on the

cylinder head in the reverse order of dismantling.

Overhaul of the Intake and Exhaust Valves

and Seat Rings
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1. Check the deposits on the valves and around
seat rings. If unusual deposits are found, contact
the engine manufacturer.

2.  Remove carbon deposits on the valves and seat

rings and clean them thoroughly.
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3. oiz2g¥=s FHst 3. Measure the dimensions for wearing.
m oty 3 glo] 012 HEtAE FHE JR NOTICE If the measurements exceed the
HE &= AE 2 BIJIH0/0F 60 A AEdAHE 2t wear limit, the valve or seat ring should be
4t scrapped and not reused.

4. WY Az 91 AE o RE FUHE 9 A 4. Inspect all around valve spindles and seat rings
Hastct carefully.

5, WY ~HSi AE 2o 2= FUHS S S0 M 5. Check crack on all around valve spindles and
Z AT g dA2 #E RFE dAtstth A2 seat rings by means of, for example, dye
wdolets USW T J|SHIA L. penetration test. Any cracks are not allowed.

AY 9 MY Reconditioning of the Seating Surface

AE B9 S TS| fIGiAM 2 AIE D0l A2t In order to judge the condition of the seating

o OlAMISt ADHME vlE2ED &2=2 oy ¢ Wwes 3|H surface, coat small amount of a fine lapping

ANHA WS OtEAIZICHL O3 oS, W2 20| ot o compound on both seating surfaces and rub the

AMEHE Hdettt surfaces by rotating valve manually several times.

Then clean the surfaces and check the conditions.
AE HO| Efoll wetd tHE™ 2 kst &t Depending on the condition of the seating surface,
the countermeasures are as follows.
B EZ0O BEO| GLA0/0 OE £40] YCHE, HEY B If the surface has shiny continuous contact area
AEEE H=L AME JfSEILCE and no other damages, the valve and seat ring
can be used more.
B EZOof F N F o 28 gJol 2ol 2CfH, 3efols B If the surface has several small shallow pits,
XY A fIZYE AHB L/, lapping is recommended instead of grinding.
B YEHE JfSFe 25 o/ Z20/L Zof AOE efo! B |f the surface has pits all around or grooves,
&g Z2ol Eze/ct. grinding by machine is required.
ANE @9 Tefold &Y Grinding of the Seating Surface
Jefeld A= I MZAADL et S8st Rl The grinding works should be carried out by a
et XA S 2kE 240 £l 510 0F SO qualified personnel according to the procedures
specified by the machine maker.
Jefold A H, Jefeld s 9Ist Ao oRIF AUsE Before grinding, check the dimensions if there is
AE @asttt any margin for grinding.
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The grinding dimensions are as follows.

Grinding angle
Valve spindle : 30 ° 0/-0°5'

Valve seat ring : 30 ° 0/+0°5'

Grinding limit
Valve spindle :  4.50 mm
Valve seatring : 0.38 mm

Be careful that material loss by the
grinding should be minimized. The grinding should be
proceeded only until to get clean surface all around.
During grinding, cooling water should be
supplied on the grinding surface.

After grinding, crack test on seating
surface, for example, dye penetration test should be
carried out. The seating surface should be free from

any crack.

Checking of the Seating Surfaces after
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reconditioning

After grinding, the contact of both seating surfaces

of valve and seat ring should be checked.

1. Coat blue compound to be thin layer on the
seating surface of the valve.

2. Mount valve into the valve guide of cylinder
head.

3. Rotate valve about 1/3 turn several times with
pressing lightly.

4. Pull the valve and check the contact mark on the
seat ring.

NOTICE

from outer diameter toward inward radially and

The contact mark should be started

the contact area should be more than 50% of the

seat area.
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The rocker arm assembly has wearing parts and
adjusting parts as well, which should be overhauled
at regular interval and whenever cylinder head

dismounted.

The wearing parts especially bearing and shaft for
rocker arm should be overhauled and replaced by
new one if they exceed the wear limits. /@~ G09200

The clearances of the rocker arms and yokes are
critical for reliable operation of the engine with good
performance, which should be checked periodically
as frequent as possible. In addition, be sure to carry
head

remounted and check again after about 50 running

out the adjustment whenever cylinder

hours firstly at least.

The adjustment procedures are same for both

intake and exhaust valve systems.

Adjustment for balancing Yoke

As two intake or exhaust valves are pressed by
one yoke simultaneously, the yoke should be well

balanced by precise adjustment as follows.

A\ WARNING Maladjustment of yoke clearance causes
unbalance force on the yoke which results abnormal
wear or damage on the yoke and guide pin.|@]C21100]
If the guide pin or the yoke is damaged or broken,
repeated unbalanced motion of the valve spindles may
lead to failure of the valve spindle and serious damage

on the engine.
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5.

Rotate crankshaft so that the valves are in fully
closed position. The corresponding cylinder
needs to be at around firing TDC.

Check both push rods are free from spring
forces and have clearances.

Loosen the lock nuts (1, 3) and adjusting screws
(2, 4).

Press the non-adjusting side of yoke in order to

contact with top of valve stem (A) firmly as

shown on fig 1.

While contacting (A) by pressing, rotate the
adjusting screw (2) until contacting with top of
the valve stem (B).

For easier sensing of the contacting,
it is recommended to put dial gage on the valve
rotator and check the movement of needle of the
dial gage.

Press (A) side of the yoke and measure the
clearance of (B) by feeler gage.

(B) side of the yoke and

Similarly, press

measure the clearance of (A) by feeler gage.
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8. If the measured clearances are different, then

unscrew the adjusting screw slightly and
measure the clearances in turn by pressing the
other side of the yoke.

9. Repeat the adjustment until the both clearances
are same value, and then tighten the lock nut (1)
while holding the adjusting screw (2) not to be
turned.

NOTICE

the yoke can be tilted when pressing one side due

This repeat is necessary because

to clearance between yoke and guide pin.
10. After locking,

again for confirmation.

measure the both clearances

Adjustment of Valve Clearance

After adjustment of the yoke balancing, continue to
adjust valve clearance as follows;

1. Check the wearing parts of rocker arm assembly
maintained correctly.

2. Check the nut (5) for fixing rocker arm tightened
correctly or tighten them again.

Tightening torque: 180 Nm (with molycote)

3. Loosen the lock nut (3) and adjusting screw (4)
of rocker arm.

4. Put a dial gage on the yoke and insert a feeler
gage between rocker arm and yoke (D).
Thickness of feeler gage : 0.5 mm

5. Rotate the adjusting screw (4) until bottom of the
adjusting contacting with push rod. (Watch the
needle of dial gage starts to move)

6. Tighten the lock nut (3) while holding the
adjusting screw (4) not to be turned.

7. After locking, measure the clearances again for
confirmation while pressing the push rod side of

rocker arm firmly. If necessary, readjust.
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Cover for Fuel Pump Side

Assembly Drawing & Part List
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Part List
Item No. Description @'ty ! Eng. Weight Remarks /
6eyl | 7cyl | 8cyl | 9cyl (kg) See Note

805 Cover for Top 1 1 1 1

811 Side cover for Front side 1 1 1 1

812 Side cover 1 1 1 1

813 Top cover 1 1 1 1

815 Cover support 1 1 1 1

816 Cover support 1 1 1 1

821 Front cover type 1 for pump room 1 1 1 1

822 Front cover type 2 for pump room 2 2 3 3

823 Front cover type 3 for pump room 1 1 For 7,9 cyl.
824 Front cover type 4 for pump room 1 1 For 6,8 cyl.
825 7 8 9 10

826 7 8 9 10

827 7 8 9 10

828 Retaining ring (E-type) 7 8 9 10

829 Spring pin (¢4x20) 7 8 9 10

830 7 8 9 10

901 Hex.bolt 3 3 3 3

902 Hex.bolt 18 30 31 32

905 21 33 34 35

906 Hex.bolt 5 5 5 5

907 5 5 5 5

908 1 1 1 1
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