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D20,D24
Both the D 20 and D 24 Diesel engines are dealt  with in this manual.

The D 20 has f ive cyl inders and the D 24 six.  Otherwjsethe engines are simi lar in pr inciple.
Notel Different flywheels and vibration dampers are fitted to the different engine types.
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Volvos are sold in versions adapted for different
markets, These adaptat ions depend on many fac-
tors including legal,  taxat ion and market require-

This manual may therefore show i l lustrat ions and
text which do not apply to cars in your country.
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lmportant information

CLEANLINESS

Daes€liniection systems are extremelv sensitivs to din
and foreign matter. A special workplace should there-
fore be used for insDection of comoonents.

PI,IJGS

Cl6an fuel line connections thoroughly before discon-
necting them. Plug ends olfu€l lines etc as each com-
ponent is removed. Do not remove these plugs until
the componsnt is reconnected.

Tightening torques
Two kinds oI tightening torques will be Iound in this
manual
1. Tighten to 40 Nm {30ft lbs} ind icates th6t a torque

wench must be used for tightening.
2. Tightening torque 40 Nm (30It lbsl indicat€s 6

guide value. Tightening need not be done with a
toroue wrench,



Specifications

Specifications

Group 20 General

Enginstype designation and serial number

Stamped in lef t  s ide ofcyl inder block beneath vacuum

VW type designation
VOLVO type designation



Specitications

Group 21 Engine block

CYLINDER HEAD

DlasonsllY = max 0.5 mm = 0.020 in = 0.008 in

Cylinder head may not be machined. lt must be
replaced iI waro exceods maximum.

Cylind.. h..d gskot

Th?6. .lt.rnrilv. s!3k6t!.ro us.d d.p€ndins on hotghrof ptsron abov.cyttnd.r btoct.

Hoight of piston .bov!
cvllnd€r block

G!3ket
notchos thickneBs

mm in
0.67-0.80 0.026-0.031 1
0.81-0.90 0.032-0.035 2
0.91-1.02 0,036-0.040 3

Notsl Piston height in same engine must not extend
over mor€ than two classes. Piston height is
measured at front and b6ck of piston (along
gudgeon/piston pin).

mm in
1.4 0.055
1.5 0.059
1.6 0.063

0 . 5  m m : 0 . 0 2 0 i n

C.osswis€ = max 0.2 mh



Specifications

CYLINDER BLOCK
Borc

Standard

= 0.010 in)

Piston rings
Piston r ing gap is measured
ls mm (0.6 in from lower
edge of cyl inded.

Piston diameter

76.44
76.49
76.50
76.13
76.74
76.75
76.98
76.99'11.00

77.48
77.49'77.50

Cyliider bore

76.5'1 3.0122

Mrrking

651

Oversize I
{0.25 mm

Oversize 2
{0.50 mm = 0.020 in)

Oversize 3 . . . , . , . . , . , , . . , . . . . .
{1.00 mm = 0.040 in)

Max wear djmension (compared
with normaldiametet

652
653
676
671
678
701
702
703

751
752
753

3 .01 r0
3 . 0 1 1 4
3 . 0 1 1 8

3.020s
3.0212
3.O217
3.0307
3 . 0 3 1 1
3.0315

3.0504
3.0508
3.05r2

76.52
76.53

76.?6
76.77
76.74
77.01
77.O2
77.O3

7 7 . 5 1
71.52
77.53

0.04 mm

3.0125
3.0130

3.0220
3.0224
3.0224
3.0318
3.0322
3.0326

3.0515
3.0519
3.0523

0.016 in

PISTONS
Weight ( incl .  sudseon/piston pin) . . . . . . . . . . . . . . . . .
Maxweight deviat ion between pistons in sa;;  ; ; ; i ; ; . : . : . : . : . : .
Overal l  heighl . . . . . . . . . . . . . . .
Height from gudgeon/piston pin center to piston
Piston f loat,  new , , , . , , , . , . ,

Piston diameter,  see cyl inder bore table
Wear dimension, max (comp6red with normal diameter) . . . . . . . .

Pisron d iameter is  measured at
r ight  angl€s to gudgeon/
p is ton p in borc,  15 mm (0.6 in)

455-465 grammes
12 grammes
71.7 mm
41.7 mm
0.03-0.05 mm
0 . 1 3  m m

0.04 mm

Upper

flng
1.730
0.0681-0.0685

0.06-0.09
0.0024-0.0035
o.2
0.0079

0.3 0.5
0.0r2-0.020
1 . 0
0.040

2.8228 in
1 . 6 4 1 7  i n

0.0051 in

0.0016 in

ring
1.980- 1.990
0.0780-0.0783

0.05-0.08
0.0020-0.0031
0.2
0.0079

0.3-0.5
0.012-0.020
1 . 0
0.040

Oil scrapel
ring

2.975-2.990
o . 1 1 7 1 - O . 1 t 7 7

0.03-0.06
0.0012-0.0024
0 . 1 5
0.0059

0.25-0.40
0.0098 0.0157
1 . 0
0.040

Ring 1hickness . . . . . . . . . . . . . .

Side clearance
lmeasuredwilh r ing onpision),new . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

max . , . . . . . . . , . . .

Ring gap

in

i n
(measured in cyl inder,  see f ig.) ,  new . . . . . . . . . . . . . . . . . . .

i n

Gudgeon/piston
Fi t ,  in  connect ing rod Lightthumb pressure (close running f i t )

Thumb pressure (push f i t )

pins



Specitications

VALVE SYSTEM
Valve clearances

Cold engine = engine at room temperature

A = exhaust valves

Checuadiust valves in following order:
D 20 = 1-2-4-5-3
D 24 = 1-5"3-6-2-4

0.20-0.30 0.008-0.012 0.25
0.15-0.25 0.006-0.010 0.20
0.40-0.50 0.016-0.020 0.45
0.35-0.45 0.014-0.0r8 0.40
3.00-4.25 at increments of 0.05 mm
0.012-0.167 at increments of 0.002 in

Checking Setting

0 . 0 1 0
0.008
0 . 0 1 8
0.016

lmportantl Exhaust valves are sielllte coated and
must nol be ground by machine. Grind- in valve on
seat with grindlng paste.

l-5 mm = 0,0590 in n32,8 mm = 1.2193 in
1,5 mm = 0.0590 in
2,0 mm = 0.747 in

Valve seal diameter,  standard . , , , . , , , . , , , . - --- , . - , . , . , . , . , . , . . . . . . . .  mm

oversaze I  . , , , . . . , . , . , . , . , . , . , . . . . . . , . . . , . . . . . . . - . , .  mm

Seat width in cyl inder head:
diameter,  standard . . . . . . . .

oversize 1 . , . , . , . , . , . , . , . , . . . , . , . . . . . , . . . . . . . . . , . , . , . , . . . , . , . , . , . . , . , .  mm

6

Intako

37.090-37.105
1.4602-1.4608
37.290-37.305
1.4681-1.4687

37.000-37.016
1.4566-1.4573
37 .200-37 .216
1 .4645- 1 .4651

Exhaust

33.090-33.105
1.3027-1.3033
33.290-33.305
1 . 3 1 0 6 - 1 . 3 1 1 2

33.000-33.016
1.2992-1.2998
33.200-33.216
1.3070-1.3077

7.95 mm = 0.3129 in
3l  mm = 1.22 in



Specifications

oE
L€ngth

33.9
28.6
la.3

.fE=
T=
sPrings

Load
N
0
61-71
209-231

Tappets
Diameter, . , . , . , . , . , . , . , . , . , . . . ,
Hei9ht. . . . . . . . . . . . . . . . . . . . . . . . . . . .
Clearance,shim-lappet .

tappei-cyl inder head

Shims l tor aalust ins valve clearance)

Thickness.. . . , . . . . . . . , . . . , . . . . .

Diameter . . . . . . . . . . . . . . . . . . . . . . .

Note! When replacing valve seats: the interference betlveen
the valve seat and its bore in the cylinder head shall be 0.074-
0.105 mm 10.029-0.041 in).That is,valveseatdiametermustbe
0.074-0.105 mm greater than the diameter of the bore in the
cyl inder head.

D+ (0,074-0,105 mm)r-- :]
lE-  l l

Valve guides mm (in)
L e n 9 t h , . , . , . , . , . , , , . , . , . , . , . , . , . ,
Inner diameter . . . . . . . . . . . . . .
Height above cyl inder head lower sur lace
Clearance, valve stem-guide (see t ig.) ,  new . . . . . . . . .

Clearance is measured with new valve and with valve stem
flush with valve guide.

Valve springs

36.50-36.75 (1.4370-1.4468)
8.000-8.01 5 (0.3r49-0.3155)
40.1-40.5 (1.5787-1.5944)
0.3 (0.018)
1 . 3  ( 0 . 0 5 1 1 )

1.334

o.720

Outer valve springs

0

41-52.2

Length

40.2
32.6
22.3

1.583
1.243
0.878

Load
N
0
167-185
433-479

0
3A-42
98-108

34.950-34.975 (1.3759- 1.3769)
28.0-28.8 (1.1023-1.1388)
0.01 6-0.046 {0.0006-0.0018}
0.025-0.075 (0.0010-0.0029)

3.00-4.25 mm at increments of0.05 mm
0.118-0.167 at increments of 0.002 in
30.950-30.975 (1.2185-1.2' , ]94)



Specifications

TIMING GEARS

Toothed belts
Belt tension (measured with tool5197)

checkvalue . . . . . . . . . . . . . . , . . . .
sett in9.. . . . . , . . . , . . . . . . . . . . . . . . . .

12-13
12.5

32.000-32.025 {1.2598-1.2608)
30.000-30.021 {1.r81 1-1.1819)

Bea ring jou rnal diam eter, front
otherc

Bearing clearance. new
End clearancs. max

Camshaft setting is checked by using gauge 5190

Gamshaft bearings
Bearing di6meter,front .

other three . , . , . , . . . , . , . , . . . , . .

Camshaft
Max liftheight, intake

Crankshaft
IVax run-out,tlvo center bearings

8.5 {0.334)
9.0 {0.354)
31.925-31.950 {1.2568-1.2578}
29.939-29.960 (1.1787-1.7351
0.05-0.10 {0.0019-0.0039)
0.15 {0.006)

o

others . . , . . . , . , . . . , , . , . , . , . , . , . , . . . , . . . . . . . . . . , . . . ,
Crankshaft  end clearance, ngw . . . . . . . .  - . . . . . . . . . . . . . . . . .

Main bearing clearance,
m4x,. . . . . . . . . . . . . . . . . , . . . . . . , . , . , .

Connecting rod beaings, sid€ cl€arance, max ....
repairing clearancs, new

m4x.. . . . , . . . , . . . , . , . , . , . , . , . . . , . . .

M66sured with two outer main bsarings in V-blocks.

Main bearing journals
Out of round. max
Taper,max

Diamelerstand6rd

0.06 (0.0023)
0.04 (0.00151
0.07-0.18 {0.0027-0.0071)
0.25 (0.0098)
0.01 6-0.075 {0.0006-0.002s1
0.16 (0.0062)

0.4 (0.0157)
0.01 5-0.062 {0.0005-0.0024}
0.12 (0.0047)

0.003 {0.0001)
0.005 {0.0002}

58.00 (57.955-57,975) mm
2.2A34 12.2a16-2.2A241 in
57 -7 5 157.7 05-57.7251 mn
2.27 36 12.27 1A-2.21 26t, in
57.50 (57.455-57.475) mm
2.2539 12,2521 -2,25291 in
57 .25 157 .205-27 .2251 mm
2.2342 12.2324-2.23321 in

)

undersize2

undersize3

b-



Specifications

Connecting rod bearing iournals
Out of round, max
r a o e r .  m a x  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . : . . . . . . . . . . . . . . . . . . . . .

Diameter,  standard

0.003 (0.0001)
0.00s (0.0002)

47 .AO g7.754-47.7741
1 . 8 1  1 8  ( 1 . 8 4 0 2 - 1 . 8 8 1 0 )  i n
47 .55 147 .50a-47 .52A1 mm
1 . 8 7 2 0  ( 1 . 8 7 0 3  1 . 8 7 1 1 )  i n
41 .30 141 .254-47 .2741 mm
1.8622 {1.8605- 1.8613) in

Width, bearing recess

22.5 23.O
0.8858 0.9055
2 t . 5  2 2 . 0
0.8464 0.8661
24.6 25.0
0.9658 0.9842

Main bearing journals (when grinding)

Thrust bearing journal

Other main journals . . . . . .

Connect ing rod journals

Connecting rods
Only io be replaced in sets

Side clearance on crankshaft ,  rnax . . . . . . . . . . . . . . . .
Lensth between centers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . : . . . : . : . : . . . . . . . . . . .
Max weight deviar ion between connect ing rods
In same engrne

Flywheel
W a r p ,  m a x . . . . . . . . . . . . . . . . . . . . .

Badius
Min
1 . 0
0.0393
1 . 0
0.0393
2.O
0.0787

0.0590
1 . 5
0.0590
2.5
0.9442

0.4 mm (0.0157 in)
136 mm (5.3543 in)

6 grammes

0.05 mm at 150 mm diameter
0.0019 in at 5-90 in diameter



Specifications

TIGHTENING TOROUES
Tightening torques apply to oi led nuts and bolts.
Degreased (washed) pans must be oi led pr ior to

TIGHTENING OF CYLINDER HEAD BOLTS

TIGHTENING SEOUENCE FOR CYLINDER HEAD
BOTTS

lhport.nt! slacken bolts in reverse order wheh
removing cyl inder head.

Bemoveoi l  anddir t  f rom bolt  holes. Oi l  lef t in holeswi l l
reduce pressure on cylinder head gasket.

Bolt  threads and washers must however be oi led,
otherwise fr ict ional forces wi l l  be too large.

Two types of bolts are in use: An early type with lM 1l
threads and a latertype with M '12 threads. (Later type
is threaded along ent ire length.)

Mt l M12
I

Use new washers, convex side upwards. Tighten in

1. 50 Nm (37 f t  lbs)
2. 70 Nm (50 ft lbs)
3. 90 Nm {65 ft lbs)
4. run engine unt i l  o i l  temperature is at least 50'C

1122"F)
5. 90 Nm (65 ft lbs)

Retightsning
- After 600-1,200 miles (1,000-2,000 km). Ensine
should be cold or almost cold. Tighten each bolt
separately in specif ied order,  see above f ig. l
1.  Slacken bolt  30'
2. Torqueto 90 Nm (65ft  lbs)

Use n€w bolls. Not necessarv to reDlace washers.
Tighten in six stages:
1. 40 Nm {30 ft lbs)
2. 60 Nm (44 ft lbs)
3. 75 Nm (55 ft lbs)
4. angle-t ighten 180' in

ping
5. run engine unt i l  o i l

\'122'F)
6. angle-t ighten 90' in

ping

Rerightening

Orone movement without stop-

temperature is at least 50"C

one movement without stop-

After 600-1,200 miles {1,000-2,000 km}. Engine
should be cold or almost cold.
Tighten each bolt  separately in specif ied order,  see
above f ig. l

1.  Angle-t ighten bolt  90' in one movement without
stopping.
Do not sl.cften bolt tirst.

o ,Ol
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Specifications

Grankshaft assembly

75 Nm'?r --
5ft lbs

45 Nm3) =
3ft lbs

75 Nm'zr :
5C Tr tOS

350 Nm'l =
258 ft lbs

20 Nm=

Oruft lbs

,-@1
fu >4

*pj
MIn-- €

odttm =
48 ft lbs

1 Threads and bolt head contactsurfaceto be smeared
with locking compound (P/N 277961-9).
Tightening torque 350 Nm (258 f t  lbs) apptres wnen
using special  tool  5188. See instruct ions on page64,
operation J4.

2 Use new bolts. Sh6ar threads with P/N 277961-9.

a There are2versionsof thrustbearingsr f  langed bear
ing shel ls and also plain bearingswith thrust bearing
washer halves. Only flanged bearings are available



Specitications

Timing gears, cylinder head

100 Nm = 74 ft lbs
d

Tightening sequence:

opg.ation Hg on page 5a.

-^@
@,w

e.rlytype = I groove
late type = 3 grooves.
Soe operation G3 on page 52.

20Nm=15 f t l bs

oooo



Specifications

Lubricating system

Fo{-r
I
)

------1
+--i"-1
6@,T f

ltll

/ M6x103

M6x28

t a
MGxl8

18 mm = 0.71 in
28 mm = 1.10 in
75 mm = 2.95 in

t03 mm = 4.05 in



Speclfications

Intake and exhaust manifolds

Always use n6w nuts

Cooling system



Specifications

Group 22 Lubricating system

Oil pressure sensor
C u t - o u t p o i n t , i n d i c a i o r l a m p g o e s o u t a t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 - 4 5  k P a

Lubricating oil pump
Reliefv6lvespring length at di f ferent loads:

Load
N
0
r79-195
approx 200

2.1-6.4 psi

Setting value

0.80 0.031
0.70
0.70
0.85

oE

D 24 USrJCanada 1979-81
D 24 USrJCanada 1982-

USA - vehicles up to 198:| must be ad-
iusted for high allitudo driving if main use
is above :1000 ft {r,219 m} |
Refer to appropriate service manual for

TIGHTENING TOROUES
Nm ft tbs

lniector, in cyl inder head ... . . . . . . . .  70 52
uppeFlower sections ... 70 52

Injection pump, pump gear .. . . . . .  45 33

Lengrh

L = 4 9

L , = 1 9 8

1 . 9 3
0.87
0.74

lbs
0
39-44
45

Group 23

INJECTION PUMP
In ject ion t iming (pump plunger stroke ar T.0.C.)

(completely compressed)

Fuel system

Check value
mm in
0.75-0.83
0.65-0.73
0.65-0.73
0.82-0.90

0.029-0.033
0.025-0.029
0.025-0.029
0.032-0.035

o.o27
0.o27
0.033

l



Special tools

9!9 Dosdiption - Use

1801-3 Standard handle:  lsed wi th 5207 and 5208
2520.8 Stand: lsed with fixture 5206
2903-6 Oil filter wrench

4090.0 Pul lsr :  removing p i lo t  bear ihg
5017-2 Drift: removing/insta ling crankshaft bushings
5112-1 Locking sectof :  iock ing f tywheel

5187-3 wrench:  v ibrat ion damper
5i8a-1 Wrench with exte.sion arh: tof vibration damper cenier bol

5190-7 Gruge:  insta l l ing camshaf t
5192-3 Support ford i . l ind icaror :heasur ingpistonheight

Special tools

{

fr

(

0)

r)

?"i
5' ,187,5188

'16

D
5ta2
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Special tools

SPECTAL 1001S |CONT.t

;
5194-9
5195-6

5196-4
5197-2
5194-0

5't99-8
4200-4
5202-0

5203.8
5204.6
5205.3

5206-l
5207-9
5204-t

5214-6
5219-4
5220-2

5221-O
5222-8
4224-4

5223.4
5234.3
5235-0

Doscriorion- U.6

Stop:  lock ins in iect ion pump seaf
Holder :  for  d ia l  ind icator  when adiust ins in ject ion pump
Pli.rs: removins valve discs

Press lool: for valve lappels
B6l t lonsion gauge: t iminq ge.r  bel tsand pump dr ive
Straight odgo: setting T.D.c. for cylinder 1 (flywheel casi

Wrench: front and rea. camshalt gears
Adlp ier :  insta l l ing crankshaf t  f ront  seal  and camshaf l  seals
Pul lsr :  for  id ler  pul ley

crntering shali: for clutch driven plare

Pul lor :  for  crankshaf t  f ront  seal

Or i t t :  insta l l ing needle bear ing in  crankshaf t
Dr i t t :  insta l l ing crankshaf t  .ear  seal

Dr i l t :  removing/ insta l l ing valve goides
rool :  removing/ ins la l l ing valve seals
Dr i t i :  insta l l ins inrake valve seat

Dr i t t :  insra l l ins exhausi  va lve seat
Galge:  checking valve height  in  re lar ion ro camshai t
Re.m6r:  va lve suide

Gl ' ide p ins M11 bots {4 x) :  ihsta l l ing cy l inder  head
Guide p ins M12 bol ts  {4 x) :  insta l l ing cy l ind€r  head
Tool i  for  removins suide p ins

D

D

o
o

5195

5194

17



Special tools
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Group 21 Reconditioning engine
Removing parts

Reconditioning engine

Special tools: 1801, 2520, 2903,490, 5017, 5112, 5187, 5188, 5190, 5192, 5193, 5194, 5195, 5196, 5197, 5198, 5199,
5200, 5202, 5203, 5204, 5205, 5206, 5207, 5208, 5218, 5219, 5220, 5221, 5222, 5224,5233 (5234), 5235

A. Removing parts from engine block

Remove:
- wires from starter motor

- r ight engine mount
- l ransmission.

A1

A2

Mount engine in 3tand 2520 with fixture 5206

Remove:
- wiresfrom alternator
- altgrnatorwith mounting bracket arm
- intake manifold (6 mm Al len)and gasket
- exhaust manifold and gaskets,



Gtoup 21 Reconditioning engine
Removing parts

A4

Remove:
- valve cover and gaskets
- timing gear covers (front + read.

A5

TuIn €ngin6 until cyl. 1 is at TDC - iniection

Always use the vibrat ion damper center bolt  to turn

L,se a 27 mm socket.
Both cyl inder l  cams should pointdiagonal ly upwards
and mark on pump gear should be opposite l ine on
mounting bracket.

46

R€move vibration damper

Use 5187 to prevent pulley from rotating, and wrench
5188 to unscrew bolt.

I t  may be necessarytoturn engine sl ight lysothat5l8T
rests on fan bearing.

Remove 4 Al len screws (6 mm).
Pull off vibration damper.

Notel Crankshaft ge6r may sometimes stjck to vibra-
t ion damper.

20



Group 21 Reconditioning engine
Removing pafts

47
nemove:
-  lower t iming gear cover
- fan/alternator mounting bracket.

A8

Disconned coolant hoses
Disconnect hoses from cold start device and heater.

A9
Remove vacuum pump with plunger and fuel
delivery pipes
Clean al l  connections thoroughly before disconnect-
rns.
Block offal l  ports and connectionsto prevent dirt en-
tering fuelsystem.

Remove:
- return and supply fuel lin€s from

Plug ends to prevent dirt ingress.
-  fuel t i l terwith base
- mounting bracket Io r fuel filter.

410

iniection pump.



Group 21 Reconditioning engine

Bemoving parts

A l l

Remove wiring hainess

Cut both harness str6ps at rear of block.

Disconnect wires from temperature senders (2x), fuel
valve, oi l  pressure sender and No. 2 glow plug.

Remove harness clamps {2x) at bottom of block and
lift away wiring harness.

412
Lift off pump belt
Slacken mounting boltsfor injection pump bracketto
release belt tension. Tighten one bolt so that pump
remains in upper posit ion. Lift  off belt.

r'.l3
Remove pump gear
Use stop 5'lg3 to hold gear in position when removing

Remove gear with puller 5204.

0

0

0

0
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Group 21 Raconditioning engine

\-

Removing pafts

414

Remove iniection pump

Remove front mounting bracketfor pump.

Detach pumptrom rear mounting bracket. use a long
6 mm Allen key to remove inner bolt.

415

I
Remov€:
- copp€r connecting stripsfrom glow plugs
- oil dipstick with tub€
- rcar pump mounting bracket,

ao#'==
*-,v,-,-,:-
l r  l)p)



Group 2l Reconditloning engine
Disassembly

B. Disassembling engine

TIMING GEARS

B1

Remove timing geal belt and clankshatt gear

Slacken cool ing pump mounting bolts and belt .
Remove belt and crankshaft gear

CAUTION! Once the t iming gearbelt  is removed neither
the crankshaft nor camshaft may be turned before the
cylinder head is removed, otherwise the valves can
str ike the pistons and cause serious engine damage.

0,t I

B2
Remove flonl and rear camshaft sDrockets
Hold the camshaf i  in  posi t ion wi th wrench 5199.

lap Ihe l ront  gear  to remove i t  f rom camshah.

Note! Take care not to rotate the camshaft-

Remove idler pul ley and plr te

Unscrew and remove center bolt,
Withdraw pul ley using pul ler 5202.
Remove cover plate,

24



Group 21 Reconditioning engine
Disassefibly

B4
Romove coolant pump, thormostat housing and
thermostat
Place a dr ip pan beneath engine and t i l t  engine lor-
ward to drain coolant.

CYLINDER HEAD

Remove inieclors
Remove dirt around injectors.
Disconnect luel  l ines,

Remove injectors, (27 mm socket). Lift out heat shields
from cyl ind€r head.

B6

Remove cylinder head
lmponantl Slacken bolts in reverse s€quence to
tightening. i.e. start at 12 (or 14) and finish at l.

B5

o

an
a

llluslrution shows iight.nlng sequsnc€. Bolts
must be slackened ln reve

Lift 6w6y cylinder head, checking that valves do not
contact cylinder walls.

Place cylinder head on wooden blocks so that it does
not rest on valves. Remov6 g6sket,

@@@o@@

@@@@@@

@@@@@@@

@@@o@@@
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Gtoup 21 Reconditloning engine
Disassembly

FLYWHEEI., CRANKSHAFT OIL SEALS

B7
Remove pressure plste, driven plate and
flywheel

Unscrew clutch pressure plate mounting bolts
crosswise a fewturns at a time to prevent warp,
Use locking sector 5ll2 to prevent ftywheel from mov-
Ing.

B8
Remove hose connector at .oar of block and
crankshaft lear oil seal
Pry out seal with a screwdriver placed between seal

B9
Check pilot bearing
Replace bearing if  damaged. lJse pu er 4O9O

0 (

810
Remove clankshaft front oil seal
Use puller 5205.

26



Group 21 Reconditioning engine

SUMP, OIL PUMP

Remove oil pressure sender and lilter
Use strap wrench 2903 to remove oil filter.

Disassembly

81l

812
Remove:

- rear seal ing f lange.

PISTONS, CONNECTING BODS

813

Check connecting rod side clearance
Llse a feeler gauge.

Clearance = max 0.4 mm 10.016 in).

l I  c learance is too large, connect ing rods must be
replaced. Note that connecting rods must be replaced

814
Mark pistons

815
Remove ridge at top edge of cylinder bore

21



Group 21 Reconditioning engine
Disassembly

816

Remove No. 1 piston with connecting .od
Remove connecting rod cap and bearing shell .
Push out piston and connecting rod.

Assemble connect ing rod, bearing shel ls and caps to
prevent interchange of parts. Note! casting lugs on
connecting rod and caps mustface the same way.
lrark connect ing rod-cap.

817
Bemove remaining pistons aad connecting.ods
as above
Nob! Oo not  in lerchange bear ing shel ls .

CRANKSHAFT

818

Remove crankshaft

Check ident i f icat ion marks on main bearing caps.
llark as necessary.

Remove main bearing caps and shel ls,
Lift away crankshaft.
Remove bearing shells from cylinder block.
Notel  Do not interchange b€aring shel ls.

0

{ , ,

{

0
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Gtoup 21 Reconditioning engine
Cleaning, checking

G. Cleaning, checking engine

c1
Cle.n
- cylinder block {pieces ot g6skst. mating surfaces,

bearing seats, oilwaysetc). Polishsealing surfacetor
coolant pump O-ring.

- bor€s for cylinder head bolts. and bolts
- polish cylinder boresto rcmove scratch marks etc
- cra nkshaft-blow-out oilways
- main bearing caps and bearing shel ls
Check all parts for clamage and wear.

k
c2

Mgasurc crankshaft
Uss a micrometerto measure out-of-round and taper
of bearing iournals. Measure at several points.
Max out-of-round :0.003 rr|tn {0.0001 in)
Maxtaper = 0.005 mm (0.0002 in),

1q-----.-.,,o

sl
ol

c3
Moasure cylinder bora

Use a dialbo16 ind icator (50-100 mm = 1.95-3.95 in).
lveasu re diameter A (crosswisel E nd B {lengthwise) at

Bore must not doviate by morethan 0.04 mm (0.0016
inlstanytwo points.

---o--
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Group 21 Reconditioning engine
Cleaning, checking

Cylinder borc is stamped on cylindet block (last 3
figurcs = honing group).

lf cylinders are rebored, new bore must be
stamped on side of block.

c4
Measure piston diametel
Take measurements at r ight ang les to gudgeon/piston
pin bore, 15 mm (0.6 inl f rom lower edge of piston.

Diameter must not deviate by more than 0.04 mm
{0.0016 in) f rom value in table above.

0

{

0

0
Diameter stamped on top of piston.

Kba)i Marking Piston Bore
{honing- Diamster Diameter
group) mm in mm in

Standard 651 76.48 3.0110 76.51 3.0122
652 76.49 3.01r4 76.52 3.0126
653 76.50 3.01r8 76.53 3.0130

Oversize 1 676 76.73 3.0209 76.76 3.O22O
677 76.74 3.0211 76.77 3.0224
673 16.75 3.0217 76.7a 3.O22a

Oversize 2 701 76.98 3.0307 77.01 3.0319
702 76.99 3.0311 77.02 3.0323
703 77.00 3.0315 77.03 3.0327

Oversizo 3 751 77.4a 3.0504 77.51 3.0516
752 77.49 3.0508 17.52 3.0520
753 77.50 3.0512 77.53 3.0524

30
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Group 21 Reconditioning engine
Cleaning, checking

Remove piston rings from piston
L,se piston ring pl iers.

ID

il )
F

c6
Disassemble connecting rods - pistons

Remove circl ips from gudgeon/piston pins with a
smal ls€rewdriver.  Push out pinswith a sui table dr i f t . l f
difficult to remove, heat pistons to approx. 60qC
(140"F).

C7
Clean pistons
Bemove carbon deposits. Use a groove cleaneror part
of a ground piston ring to clean grooves.

C8
Check pistons
Check for cracks, wear etc.
Pistons wi th rounded top edges must  not  be reused.
(Sinca Ih is  is  Lauseo bv defect  ve In jectors.  the In_ec.
tors should be checked/recondi i ioned as we l . )

Measure piston ring side clearance

Use a feeler  gauge.

Side clerrrnce mln {inl
Nsw

( in)

s ion r ins . . . . . . . . . . . - . .0 .06 0.09 (0.0024 0.0035)

s ionr in9. . . . . . . . . . . . . .0 .05-0.08 (0.0020-0.0031)

r ing. . . . . . . . . . . . . . . . . . . - . .0 .03 0.06(0.0012-0.0024)

c9

0.2 (0.0079)

0,2 (0.0079)

0.15 (0.0060)



Group 21 Reconditioning engine

Cleaning, checking

c10
Check gudgeon/piston pin lit
Make sure that  p in is  not  loos€ and that  bor€ js  not

cl1 0
Measure piston ring gap

lJsing an inverted piston, insert  r ings in cyl inder one
at a t ime. (This ensures that r ings take up correct posi-
t ion.)
Measure r ing gap 15 mm (0.6 in)from lower edge of
cyl jnder.

Use a feeler gauge.

{

Gap
New

l in,

r inqs. . . . . . . . . , . . . . - . . . . .0 ,3-0.5 0,0118-0,0197

r ing. . . . - . . . . . - . . . . . - . . . . -0 .25-0-40 0.0098-0,0157

1.0 0.0394

1.0 0.0394

cl2
Clean and check connecting rods

Check for wear,  cracks etc.  Also checkthreads.

c13
Check gudgeon/pislon pin tit

P,n must be push t i r  in smal l  end. 0

t)

Replacing connecting
Operations C14-15

rod studs (if damaged)

c14

Tap out old stud
Remove bear ing c6p and bear ing shel ls .

Hold connect ing rod on a hard levelsur face.  Tap stud
out  wi th a p lasr ic  mal le t .

32
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Group 21 Reconditioning engine

c15
Fit new stud
Place new stud in connecting rod. Tap bolt into posi-
t ion with a plastic mallet.
Instal l  cap. Nota! ldentif i€ation marks.
Place a socker le.g. 12 mm) benealh cap and prpss in
stud unti l i t  bottoms.

CIeaning, checking

Replacing connecting rod bushings
Operations C16-19

c16
Press out bushing
Use drif t  5017 {narrow end) and a suitabte socket,
placed beneath connecting rod.

I

cl7
Press in new bushing
Use drif t  5017 {wide end) and a suitable socket, placed
beneath connect ing rod.

Bushing should be f lush wi th connect ing roo.

Noto!  To ensure correct  lubr icat ion,  insta l l  bushing
wi th spl i t  d iagonal ly  upwards but  not  b lock ing o i l

c18
Dril l  lubricating hole in bushing
lMount connecting rod in vice protected by softjaws to
prevent damage. Use 6 6 mm (0.24 in) dr i l l  b i t .

c19
Ream bushing

Gudgeon/piston pin must have a l ight push t i t  in con-

(c
I
lo
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Group 21 Reconditioning engine
Cleaning, checking

c20
Check connecting rods
Use a connect ing rod a l igner .

Check for  out-of - t rue,  d is tor t ion and SJorm.

Beplacing starter ting gear (manual gearbox only)
Operctions C21-22

c21
Remove old r ing gear I
lMake a punch mark exact ly between two cogs and
opposite one of the mi l led recesses in f lywheel.
Dri l l through r ing gear with a 10 mm dri l l .  Notel  Do not
dr i l l intol lywheel. l f  necessary spl i t  r ing gearwith cold

Lif t  of f  r ins gear.

c22
Instal l  new ring gear
Place ring gear in oven at approx.250'C (480"F).
Check temperature by means of solder (40% tin, 60%
leadl. Solder melts at 220-230"C (430-450'F)
Clean mating surfaces. 

, l
Place r ing gear in  posi t ion,  bevel led s ide lac ing
f lywheel .  l fnecessarytap r ing gear in to posi t ion wi th a

c

0
Oil pump
Operations C23-28

Disassemble oi l  pump
c23

Clean and check al l  pans

Check for damage, wear etc.  Pay special  at tent ion to
the half  moonshaped segment and surfac€ between
inlet and out let  ports.

l f  defect ive, pump must be replaced since separate
parts are not avai lable. Parts are avai lable for rel ief

34
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Group 2l Reconditioning engine

1f

Cleaning, checking

c25
Place pump gears in housing and check play/
backlash
Place large pump gear in housing with {A )up and rhen
i n s t a l l s m a l l g e a r .

Check play/backlash. l f too large, reptace ent ire pump.

Install cover

c27

:D

0

Etrs
Test relief valve spring

Load Length
N t b
0 0
175-195 39
approx.200 45

49 1.930
22 0.866
19.8 0.780 (ful ly

c28
Install relief valve
Check that plunger moves freety.
Instal l  new copper washer,
Tightening torque 40 Nm (30 fr  tbs).



l
Group 21 Reconditioning engine
Assembly

0,1

D. Assembling engine

New gaskets,  O{ ings and o i t  s€ats shoutd be used throughout  when assembt ing the engine.

-J^ l)q\ \

D 24: Modifi6d fiantshatt beariDgs
Two typs ot  bea. inq shel ls  are in  usel
Type 1: Flrng€d typ6 bs.rlng sh6ll, firted to vehictes
wirh engine numbe.s up ro CW 70978.  Type l  spares are

Type 2:  From sngine number CW 70978:  thrust  washer
halves are used wi ih  separate be6r ing shet ts .  These
parts are not stocked.

0 (

Ir

D

(

q,,
\y

CRANKSHAFT. OIL SEALS

DI
Install main bearing shells in block and caps
Note rhat only bearing shetls on btock side are equip-
ped with lubricating holes.

Lubricate beadng shells

D3
Position crankshaft
Lubricate bearing seats.

D4
Install main bearing caps
Lubricate bolts.
Instal l  No. 4 cap f i rst .
Notel ldentification numbers must face towards oil
f i l ter s ide. No. I  cap must face vibrat ion damper end
and No. 7 cap the f lywheel end.
Tighten each cap to 65 Nm (47 ft tbs). tvlake sure that
crankshaft can be rolated aft€r each cap is instatted.

-



Group 21 Reconditioning engine
Assembly

D5
Check crankshaft end tloat
Use a dial  indicatorto measurethe clearance between
both end positions of crankshaft.
End f loat
n e w , , , . , . , . , , , . . . , . , , , , , , , , , , , . , . , . , . . _0.07-0.18 mm

(0.0028-0.0071 in)
0.25 mm {0.0098 in)

)
Manual transmission D6
Install new pilot bearing
Instal l  bearing with oi l  seal and mark on outer race
facing out.

Use standard handlel80l and dr i f t520Ttotap in bear
ing unt i l  i t  abuts crankshaft .
Press in a smal l  amount ofgrease (1.3-1.5 gram)in the
space beyond th€ bearing.

Install rear sealing tlange

(6 bolts M6 x 18)

M
Install crankshalt rear oll seal
Assemble standard handle 1801 and drif t  5208.
Smear al l  mating surfaces with oi l .
Place seal on drif t  and tap in unti l  i t  abuts crankshaft.

PISTONS, CONNECTING RODS

D9
Assemble pistons and connecting rods
Casl ing lugs on connect ing rod and arrow on top of
piston must face same direct ion.
Insert  one snap r ing and press in gudgeon/piston pin
using a sui table dr i f t .  l f th is is di f f icul t ,  heat piston to
approx. 60"C { l40oF). Instatt  other snap r ing.



Gtoup 21 Reconditioning engine
Assembly

Dl0
lnstall piston rings
Instal l  r ing with spr ing in bottom groove.

Instal l  oi l  scraper r ing. Not€!Make surethatgap in oi l
r ing and spring are opposi le each other,  see f ig.

Insial l  lower compression r ing, TOP facing up.
Instal l  upper compression r ing.

Dl1
Turn rings until gaps are l20" apart
Nots! Do not rotate oil scraper ring.,ffi 0r(

0' (

Dl2
Installbearing shells in connecting rod and caps

Dl3
Lubricate cylinder bores, pistons and beaiing
shells

D14
Turn crankshaft until cyl. I crank iournal points
straight down

Dl5
Inslall No. 1 piston in cylinder bore
lJse a piston ring compresser tool.
Push in piston and posit ion connecting rod on crank.
Note! Arrow on top of piston must point forwards.

' ) (
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Group 21 Reconditioning engine

Assembly

Dl6
Install connecting .od cap
Check ident i f icat ion marks. Cast ing tugs (arroweo,
mustfaceforwards. Install new nuts, lubricate contact

Torque to 45 Nm {32 ft tbs).

i
i

D D17
Install remaining pistons
Follow operations D14-Dl6.

Dl8
Check that clankshaft can be rotated
Use two old f lywheelbolts and a screwdriveras i l lustr-
ated to rotate crankshaft.

OIL PUMP, SUMP {PAN}

Dl9

Instal l  oi l  pump

Instal l  pump with new oi l  seal.
Al ign pump gear on crankshaft  f lang€. Instal l  three
bolts (arrowed). Other bolts will be installed at a later
stage,

Notsl Oil pump bolts are of different lengths

22 mm = 0.87 in
30 mm = 1.18 inI'D

I
I

D20
lnstall crankshalt tronl oil seal
Pack space between sealing lips with grease.
TaD in oi lsealwith 5200 and a olastic mallet.

39



Gtoup 2l Reconditioning engine
Assembly

D21
Instal l  oi l  strainer
Usea newoil seal and newlockingstraploroi l  pump

Tightening torque 10 Nm {6.5 ft  lbs).

D22
Inslal l  sump

Noiel  Di f ferent  bol t  lengths and d imensions

Rear edge of  sump must  be f lush wi th engine b lock.
{Use a st ra ight  edge to check th is . )

Al lo ther  bol ts  = M6 x 18

28 mm = 1,10 in

75 mm = 2.95 in

103 mm = 4.05 in

FLYWHEEL, CLUTCH. CARRIER PLATE

D23
Instal l  f lywheel {manuall,  carrier plate (automa,
t icl
Flywheel can only be insral led in one posi l ion since
bolts are asymmetr ical ly located.
Nots! Suppo( panel on auromatic vehictes.
Use new bolts,  smeared with seater P/N 277 96' l -9.
Use locking sector 5112 to prevent crankshaft from
rotat ing and torque botrs ro 75 Nm i55 f t  tbsl
Note! Different types of flywheels tor D 20 and D 24

D24
Instal l  c lutch
Use center ing shaft  5203.
Instal l  disc with hub facing out,  away from ftywneer.

0

{C

I

I

0

D20
,al
I ,,Jr "]v_-,/
D24
,{\
/^\ l.\l
1rr11 ll
vt
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Group 21 Reconditioning engine
Assembly

D25

Install piessure plate
Tighten bol ts  crosswise,  a few turns at  a t ime to avoid

Remove lock ing sector  5112 and center ing shaf t  5203.

MISCELLANEOUS

D26
Reconnect hoses at lear of engine block

Use new O'r ings.

Automatic gearbox

Check installation measurement of carrier plate

{To be car ied out after replacement of carr ier plate)
Instal lat ion measurement = 17.2-18.8 mm (0.667-
0.740 in).

l f  carr ier plate is instal led incorrect ly ( i .e.  instal lat ion
measurement is wro.g),  distance to torque converter
carr ier wi l lbe too long. This may cause carr ier plate to
crack and possibly noise when dr iv ing.

D27

To measure
Place a steel ruler between carier plate and engine
block. Ruler should rest against engine to gearbox
mounting f lange and should rest against both sides of
f lange. Turr crankshaft  unt i l  one of holes in carr ier
plate coincides with steel ruler.  Measure B with an
outside cal iper equipped for depth measurement.

0 A+B = 1810,8..

Measured value B p lus th ickness of  s teel  ru ler  should
= 17.2-18.8 mm (0.667-0.740 in) .  l f  d is tance is  less
than 17.2 mm = 0.677 in,  p lace a spacer washer {P/N
1257377-01 between crankshaf t  and cai i ier  p late.

4 l



Gtoup 21 Reconditioning engine
Assembly

D28
Install coolant pump
Inslall a new O-ring, lubricated with grease.
lnstal l  the two outer retaining botts only,  but do not
tighten at thi6 stage.

D29

lnstall
-  thermostat,  new O-r ing and thermostat housing.AF

row on thermostat must tace up.

D30 nl,
Install
-  oi l  pressure sender,  use a newwasher
- oil filter. see instructions on cartridge.

@)(

DI

D(

I
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Gtoup 21 Reconditioning engine

E

D

I

43

E. Cylinder head,disassem bly

Cyl inder head, disassembly

Clean gaskel sufaces on cylinder head
cylinder block.

Check for damage and warp
lJse a straight edge and feeler 9auge.
Replace cylinder head if warp exceeds:
- lengthwise 0.5 mm {0.02 in)

- crosswise 0.2 mm (0.008 in)

ano

D

D

'a et J:2.

o
Nolol  Smal l  cracks 0.5 mm (0.02 in) do not warrant
replacement of cyl inder head since they do not impair
engine funct ion.
For gasket replacement only see "Cyl inder head in-
stal lat ion" on page 55.



Gtoup 21 Reconditioning engine

Cyl i n der h ea d, d isasse m b I y

Remove camshaft bearing caps 1 and 4

Remove camshaft bearing caps 2 and 3
Slacken nuts crosswise to avoid placing unev€n toad

E4 { ; (

E5( (

o(
oOco to 0t tr6a

7 81 2  3 4 I ' t0 11 12

Lift away camshaft and lemove oil seals

E6
Litt out tappets
Note! Do not interchange tappets. Mark tappets so
that they can be insral led in same posit ion.

Remove from cvlinder head:
- lifting eyes
- connect ing f lange for coolant hose {Atten 5 mm)
- glow plugs
- temperature senders (2 X).

)

E7
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Gtoup 21 Reconditioning engine

Cyl i n der head, d i s a ssem b Iy

E8

Tap out swirl chambers
Usea long narrowpunch (0.6mm = 0.24in diameter),
length 150 mm {6 in).

t 
--.

t:
1.: {'

a
oa1a

E9

Remove valve spaings and valves

lmportantl Oo not interchange parts.

Depress valve spr ings with a spr ing compressor tool .

-  retainers (col let)
-  upper spr ing seat
- spr ings

Remove seals frcm valve guides

Use tool 5219.

0

E11

Remove lower valve spring washers
Use a pair of external lock r ing pl iers with f lat jaws.

3:
6cl
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Gtoup 21 Reconditioning engine
Cylinder head, cleaning - inspection

F. Cylinder head,cleaning - inspection

Check clearance between valve guides and

LJse a dial indicator.
Use newvalves ( in take and exhaust)wi th end ofvalve
stem f lush wi th valve guide.

Clearance = 1.3 mm (0.05 in) .

Check camshaft end tloat
Use a dial  indicator.

Posit ion camshaft  and instal l  rear cap. Torque to 20
Nm (15 f t  lbs).

Clearance = max 0.15 mm {0.006 in).

Bemove cap and camshaft,

F3
Check discs

Check disc play. Replace disc i f  worn or scored.

lnstal l  discs with numbers facing down, towards tap-

Clearance,newparts. . . . . . . . . . . . . . . . . . . . . . .  0.016-0.046mm
{0.0006-0.0018 in)

{

{)l

{)l

ri
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6toup 21 Reconditioning engine

Cylinder head, cleaning - inspection

F4

Check tappets
Place tappets in cyl inder head.

Check f i t  and clearance.

Clearance, new pans 0.025-0.075 mnl
(0.001 0.003 in)

F5o
Check valve springs
Inner sp.ings

EresLength

33.9
24.6
18.3

I inl
( 1 . 3 3 4 )
( 1 . 1 2 6 )
to.72ol

{ in}
{1.583)
( 1 . 2 8 3 )
(0.878)

N
0
67-17
209-231

Load

0
167-185
433-479

{lbs)
( 0 )
( 1 5 - 1 7 , 5 )
141-52.21

{lbs)
{0)
(38-42)
(98-108.3)

Outer sptings
Length

40.2
32.6
22.3

Replacing valve guides
Operations Fo I

F6

Press out valve guide
Use drif t  5218. Press from combustion chamber side.

Press in new valve guide
Lubricate valve guide.

Use drift 5218. Press in from camshaft side.

Press in guide unt i l  f lange on guide contacts cyl inder
head.In this posi t ion pressforce must not exceed' l ton
since I lange may break off .

-  
" : - :  _ t
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Group 2l Reconditioning engine
Cylinder head, cleaning - inspection

F8

Clean inside of valve guide
Use reamer 5224.
Notel Cutt ing oi l  must be used when reaming.

Valves and seais mu* be ground- in af ter  va lve guide

lmDortant!  Exhaust valves are stel l i te €oated and
must not be ground by machine. Grind' in valve on
seat with gr inding paste.

Grinding-in valves and seats
Opefttions F9-12

F9
Machine gdnd intake valves
Edge of  in take valve must  not  be less than 0.5 mm
(0.02 in) .

F10
Mil l  or gr ind valve seats
Grind to 45' .

Contact surface (a) must be:
-  2.0 mm (0.08 in)for intake valve
- 2.4 mm (0.09 in) for exhaust valve.

lf contact surface is too wide reduce area with a 15"

Fl1
Measure gap between valve disc and cylinder
head surtace
Gap = max 1-5 mm (0.06 in).
Replace seat  and possib ly  valve i f  gap is  too large.

Note! Two valve types are available, see G3.

0l

0l

lmDortantl Ouler diamerer of cutter must not exceed
35.2 mm (1.39 in)  for  in take valve sears and 33,2 mm
(1.31 in)  for  exhaust  va lve seals-

lrl

i.il I

1 , 5 m m
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Group 21 Reconditioning engine
Cylinder head, cleanlng - inspection

F12

G.

Gdnd-in valves with paste
Clean valves thoroughly after grinding.

Replacing valve seats
Operations Fl3-21

Valve suides must  be replaced beforc replac ing seals.

F13

Clean combust ion chamber

Edge of seat must be clear ly vis ible after c leaning.

Remove valve s€al

Mi l l  valve seat,  using cutters such as lv l i ra {P/N
9986045). Refer to manufacturer's instructions. Make
sure that seat in cyl ind€r head is not damaged.

Clean surfaces thoroughly,
F15

Measure diameter of seat recess in cylinder
head and ot valve seat

Use an internal micrometerto measure seat recess.

Standard
{product ion version}

Diameter.  seat recess, mm ( in)
intake . . . . . . . . . . . . . . . . .  37.000-37.o t6 \1.4567-1.4573)
exhaust . . . . . . . . . . . . . .33.000-33.016 {1.2992 1.2998)

Diameter, seat,
intake . . . . . . . . . . . . . . . . .  37.090-37.105 {1.4602-1.4608)
exh6ust. . . . . . . . . . . . . .  33.090-33.105 {1.3028 1.3033)

Ovsrsi2e
{replacement Parts version)

Diameter, seat recess, mm (in)
intake . . . . . . . . . . . . . . . . .  37.200-31.216 (t .4646-1.4652\
exhaust . . . . . . . . . . . . . .33.200-33216 (1.3071-1 3077)

Diameter,  seat,
intake -. . . . . . . . . . . . . . . .  37.290-37.305 {1.4681-1.4687)
exhaust . . . . . . . . . . . . . .  33.290-33.305 (1 3106-1.3112)

When replacing valve seatsr the interference between
the valve seat and i ts bore in the cyl inder head shal l  be
0.074-0.105 mm (0.0029-0.0041 in) i .e.  valve seat
diameter must be 0.074-0.105 mm {0.0029-0.0041 in)
greater than the diameter of the bore in the cyl inder
head. Replace cyl inder head i f  interference is too
small. lvlill seat recess if interference is too large

-

I
D+ (O,074-OJO5

H
mm)
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Group 21 Reconditioning engine

Cylinder head, assembly

Heat cylinder head

Heat to 100'c (212"F).

220

Fl7

Place new seat in installation tool

Use drift 5220 for intake valve seats and 5221 for
exh.ust valve seats.

Fl8
Cool valve seal
Wear protective gloves and safety glasses,
Use l iquid carbon dioxide to cool seat down to -70"C
(-94"F).

F19
Tap-in valve seat
Notel  This must  be done quick ly ,  wi th in 3-4 seconds
to avoid temperature loss.

F20

Check tit of valve seat
Make su re that the seat has bottomed correct ly and is
secure. l f  not,  replace cyl inder head.

F21

Grind valves and mill seats

See instruct ions on page 48, operat ions F9-12.

0, (

0 I

(

50



Group 21 Recondhioning engine
Cylindet head, assembly

G. Cylinder head, assembly

New cylinder head

-  Number ser ies fo l  owed
Number ser ies fo l  owed

a  N e w c y l i n d e r h e a d m u s t b e t h e s a m e t y p e a s t h e o l d .
Cyl inder  heads designed for  use wi th M 12 bol ts
must  not  be used wi ih  fV 11 bo ts .

Cyl inder  heads can be ident i f  ied as fo l lows (see i l l !s
t ra l ion at  le f t ) :

b y B = M
b y C : f v l

t l
1 2

USAJCanada 1982- has a d i f ferent  type of  cy l inder
head and swir l  chamber.  Swir lchamber 3nd i ts  bore
is  2 mm (0.080 in)  sma ler  in  d iameter  than other

O

New cylinder head
Operation Gl

G I

Instal l  oi l jets and pin studs in cYlinder head
Careful ly tap in oi l  jets using a brass punch.

NotelTurn outerietsto point across cyl inder head, see
f ig.

lmportant l  Check specif icat ion and type of cyl inder
head. M 12 bolts must not be used with M 11 bolts.

Dif ferent type cyl inder heads are used for IJSAJ
Canada.

G2

Check valve stem position in relation to
camshatt
This measurement is carried outto ensurethatthere is
suf f ic ient  adjustment  la t t i tude for  va lves.

Place gauge 5222 wi th largesl  d;€meter  r in9.  on
cyl inder  head.  (Smal l  r ing is  for  817-823 ensines) .

Nore!  Froni  bear ing recess d iameter  is  larger  than
others.  Make sure that  gauge is  posi t ioned correct ly .

Taking each valve in  turn,  check that  s tem does not
contaci  gauge.  l f  th is  happens,  gr ind valve stem.

^nC'
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Group 21 Beconditioning engine

Cylinder head, assembly

G3

Early and lat€ type valves, valve collets (locks)
and upper spdng s€ats

Early type valves and collets have one locking groove
wh€roas late types have thr€e.

Only late types 6re available as spare parts.

Consequently when installing a new valve, the collet
and upperspring seat mustalso be replac€dwith new

New spring seats are either copper coated or
chromed. Early types ars bright or black.

Valve length, mm (in)

Now Min
lntake valve . . . . . . . . .  104.8 {4.126) 104.3 {4.105)
Exhaust valve . . . . . .  104.6 (4.118) 104.1 {4,098)

lnstall:
- upperspring seats,f langed side up.
lnstall valve stem oil seal.

o
o

(

G4

!
Protective sleevss must be used when jnstalling oil
seal.

To instal lv6lve. placevalve incyl inderhead and place
protective sleev€ on stem. use tool 5219 to install oil
seal,  nole thattoolshould abutf lange seal,



Group 21 Beconditioning engine

Cylinder head, assembly

i0

0

lmponant l  Specia l  swir l  chambe6 ld i f ferenr  d iameter)
ior  USA/Canada 1982-.

lhpor tant l  Twotypes o ivalves.  opperspr ing seats and

Instal l :
-  inner  and outer  va lve spr ings

G6
Install swirl chambers
Check that  s teel  bal l  is  in  chamber.

l f  not ,  insta l l  new swir l  chamber.

Nlake sure lhat  bal l  f i ts  in  s lot  in  cy l inder  head.  Tap
down swir l  chambers.

G7

lnstal l :
-  s low plugs. Tightening to.que 40 Nm (30 f t  lbs)
- temperature senders (2X). Same type front and rear
- connect ing f lange for coolant hose (Al len 5 mm).

Instal l  new gasket.  Tightening torque 10 Nm (7 fr  lbs).
-  l i f t ing eyes.

Install tappets with discs
S T e .  l a p p a r s  a r c l  d s . s w r h o r l  o e l o r e i r s r d .  n g .

Number on d iscs should face down.

Check that  tappets s l ide easi ly  wi thout  s t ick ing.

p'
-

G8
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5190

Cylindet head, assembly

G9

Place camshaft in cylinder head
Lubricate contact sufaces of camshaft and bearings.
Place gauge 5t90 at rear of camshaft. lmport.nt! Both
cams fo rnumber l  cy l i nde rmus tpo in td iagona l l yup ,
see f ig .

G10

Insiall camshatt caps 2 and 3

Installcaps correctly, center is off-set.

Tighten nuts crosswise to avoid distortion. Hold
camshaft  in posi t ion with gauge 5190 at rear when
t ightening €ps.

Remove gauge 5190.

G11

Press in new camshatt oil seals

Do not push in seals to bottom position. Make sure
that seals are "square".

Install camshatt caps 1 and 4

l lake sure that the thrust washer for camshaft  cap 4
sjts corectly.

(

(

Torque all loua caps
Torque = 20 Nm (15 ft lbs).

Tap in oil seals to bottom
Use s leeve 5200 and a p last ic  mal le t .

G14

f(

fl

54



H. Cylinder head, installing

Group 21 Reconditioning engine

Cylinder head, ircta ing

MO

Cylindsr hoad gasket

Obs6rv6 date code on gasketand packet. Gasket must
be ussd b€fore this date,

Only gaskets with code MO or later may be us€d on
D 24 engines.

Data Goda
To avoid impairing 6ealing properties of gasket do not
op€n packet untilgasket isto be used,

Month Jan A
Feb B
Mar C
Apr D
May E
June F
July G
AUS H
Sept J
oct K
Nov L
Dec @

Year 19@

0 = 1980
1 = 1981
2 = 1942

Take care nottodsmage packet and caus6 damagelo
gasket, (teflon strip. rubber seal).

Installsametype of gask€t as bolore {i.e, same no. of
notches), OBEN lacing up.

lf pislons, connecting rods etc. are rgplaced, piston
h€ight mu6t be measured, and gasket choson accord-
ing to table on page 56,

Three differonttyp€s ofgaskets are available. Type to
be fitted depends on piston height above cylinder
block.
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Group 21 Reconditioning engine
Cylinder head, installing

H1
Measure piston height above cylinder block and
select gasket
Piston height above
cylinder block
mm {in}

0.67-0.80 (0.026-0.031)
0.81 0.90 (0.032-0.035)
0.91-1.02 (0.036-0.040)

G6skst

notches thickness mm
(inl

1 . . . . . . . . . . . . . . .  r .4 (0.055)
2 . . . . . . . . . . . . . . .  1.5 (0.059)
3 . . . . . . . . . . . . . . .  r .6 (0.063)

H2
Clean holes tor cylinder head bolts
Oil and dirt must be r€moved from holes otheMise
gasket may leak as a result of insuff icient t ightening

H3

Set cylinder 1 to TDC
Flywheei t iming mark at '0 ' .

Use a 27 mm socket or wrench 5188 on vibration
damper center bolt  to turn engine,

Instal l  guide pins in cyl inder block

5233 for blocks with M 11 bolts-

5234 for blocks with lvl l2 bolts.
Two outer pins on r ight s ide hold gasket in posit ion.
Cyl inder head is prevented from sl iding and damasins
gasket by two inner pins on lef t .

(

0(

{ |

lmportant l  lJse al l  four pins, located as i l lustrated.

r.6;-\{)-?;-/r_(jQ.]!q



Gtoup 21 Reconditioning engine

Cylinder head, installing

H5
Install new cylinder head gasket
OBEN facing up.

H6

Position cylinder head
First set camshaft so lhat number l  cyl inder is at injec-
t ion (both cam lobes should point diagonally up-

Prevent camshaft from moving with stop 5190.

()
M11

lmoortant! Camshaft must be locked otherwise
valves mav strike Distons.

Cylinder head bolts

Two types of cyl inder head bolts are in use.

Earlytype bolts have M l l  threads. These boltscan be
reused with new washers. Fitwashers with cup shape
facing up.

Latetype bolts have [4 '12 threads along ent ire length.
These bolts must not be reused. Washers may
however be reused,

H7
Install cylinder head bolts
Lubricate threads and sl iding surface of washers.
Place bolts in holes without gu ide pins.

0
Remove guide pins. Use tool 5235,
Instal l  remaining bolts.

57
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Group 21 Beconditioning engine

@@

@@

,oo

@o,

oo
D20

,9 ,O

Cyli nder head, i nstal li ng

M 1l boltr

Allen key 10 mm

r159082

H8
Toquo cylindor head bolt3
Tighten allbolts one atatim6 in ord€r6p6cifi€d edja-
cent before proceeding with n6xt stage.

ffi

Tightsn in fourstages:
1. 40 N|n = 29 ft lbs
2. 60 Nm = 44 ft lbs
3 . 7 5 N m = 5 5 f t l b s
4, angle-tight6n 18C in ons movem€nt without dop

pins.

lmportant! Cylindsr h€ad bolts must be torqued
69ain afr erthe engine is warmsd-up. Referto specifi -
cations in ftont of manuallor torque procedures to
be used afterengins has bs€n run.

M 12 boltt

l2-sided wrsnch P/N 115 9082-5

Tighten in thrce stages:
1, 50 Nm = 37 ft lbs
2. 70 Nm = 51 ft lbs
3 . 9 0  m = 6 6 f r l b s

lmpon6ntl Cylinder head bolts must be torqued
again aft erthe engine iswarm6d-up. Referto specifi -
cations in front oI manual for torque procedurcs to
be used after engine has been run.

@@@

@@@

@@

@@

@

@

@
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Gtoup 21 Reconditioning engine
Assembly

J. Assembly

0 TIMING GEAR

J1

lnstall
-  cover plate. Do nott ighten coolant pump mounting

bolts ful ly 6t  this stage
- fan/alternator mounting bracket
- id ler pul ley. Tap pul ley into posit ion and instal l  cen-

ter bol t
- crankshaft gear.

Inslall camshaft lront sprocket and gear belt
Ensure that bel t  s i ts correct ly on al l  gears. Tighten
center bolt  by hand, i t  should be Dossible to turn
sorocket on camshaft.

0

e

I
J3

Install lower timing gear cover and vibration
dampel
Damper can only be fitted in one way, Pin on
crankshaft must fit in vibration damper.
Torque inhex bolts to 20 Nm {15 ft lbs).

,

$f



Gtoup 21 Reconditioning engine

Assembly

Note! Different vibration dampers for D 20 and D 24

D24

lnstall center bolt

Smear threads and mating surface with sealer P/N
277961-9.

Use wrench 5187 {rest on cool ing fan journal)  to hold
vibrat ion damper and wrench 5188 to torque center
bolt  to 350 Nm (255 fr  lbs).

lmport .nt !  Torque 350 Nm (255 f t  lbs) appl ies only i f
wrench 5188 is used. Also, torque wrench must be in
l ine with wrench 518a.

J5

Set belt tension

Adjust tension by moving coolant pump.

lJse gauge 5197 to checktension. Attach gauge to belt
and setto 12.5 units.  Stretch belt  unt i t  mark on gauge
plunger is f lush with sleeve.

Tighten mounting bolts.  Depress belt  strongly with
hand and rechecUadiust tension.

J6

Check that cyl. 1 is at TDC - iniection
Use tool 5!98. Set gauge to 25.0.
zero mark on f lywheel should coincide with zero of
ruler. Adjust iI necessary.

{

0
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Group 21 Reconditioning engine

ry''!

Assembly

Lock camshatt in O-position
Place gauge5190 at rear ofcamshaft.Insert a 0.2 mm
feelergaug€ beneath left side ofgaugeto compensate
for tifting gear clear6nce.

Tighten camshatt frcnt sprocket and
gauge 5190
Use 5199 to prevent sprocket trom turning.
Torque center bolt to 115 Nm {33 ft tbs}.
Remove gauge 5190 and feeler gauge.

J8

r€move

5190

0 Valve adjustment
Operations J9-17

J9
Turn engine until cyl. 1 is at TDC - injection
Always use vibration damper center bolt to turn
engine. {27 mm socket orwrench 51881.
Both cyl inder 1 cams should point obliquely upwards.

J10
Check valve cleslance tor cyl. 1

Checking values
Cold engine
Intake.. . . . . . . . . . . . . . . .  0.15-0.25
Exhaust . . . . . . . , . . . . .  0.35-0.45

Intake.. . . . . . . . . . . . . . . .  0.20-0.30
Exhaust . . . . . . . . . . . . .  0.40-0.50

i n
0.006-0.010
0.014-0.018

0.008-0.012
0.016-0.020

l f theclearance is  according to the abovevatues t r  ooes
not need to be adjusted.

a
!

rlLrl

Al-alfAlaT l.a:-tA 
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Group 2, Reconditioning engine
Assembly

lnco ftec,t clea rance lJIl -1 5)

J11

Tum onglns approx. 1/4lurn
Piston must not b€ at top dead center when setting
valve clearance, othorwiso valvea wlllcontact piston
when tappet is deprcssed.

J12
Dopr$s tappots
Tum lappets until grooves poini slightly inward.
lJsing tool 5194 depress tappets to obtain accoss to
disc.

J13

Ramove disc
Us€ 5195.

J14

Cold engino mrr
Inrake.... . . . . . . . . , . . . .  0,20
Exhaust .,........... 0.40
Warm englna
Int8k6.... . . . . . . . . . . . . .  0-25
Exhaust ............. 0,45

Calculates thicknoss of di8c to b6 urod
Valv6 clearances when setting:

ln
0.008
0.016

0,010
0,018

lvloaaur€ thickness of cold disc with a micrcmeter.
Calculate thickness oI new disc to be used, see



Group 21 Reconditioning engine
Assembly

Example mm
lvleasuredvalveclearance.. . . . . . . . . . . .  0.20
Specif iedvalveclearance.. . . . . . . . . . . . .  _,915

-0.05

Thickness,o|ddisc.. . . . . . . . . . . . . . . . . . . . . . . .  4.00
-0.05

tn
0.55
0.45

+ 0 . 1 0

4.00
+ 0 . 1 0

Thickness. new disc . . . . . . . . . . . . . . . . . . . . . . . .  3.95 4.10

Always use new discs. Disc thicknesses available =
3.00-4.25 mm at increments of 0.05 mm.

J15

Position new disc and remove pliers
Disc should be lubricated and instal led with numbers

J16

Checldadjust valve cleaEnce lor romaining
cylinderc in following order

D 20, 1-2-4-5-3
D ?l, 1-5-3-6-2-4

lmpoftantl Do not forget to rotate crankshaft 1/4turn
before checuadjusting valve clearance.

J17

Recheck valve cleaianc€ tor all cylinders

Rotate engine sev€ral turns before rechecking.

J18

Turn engine until cyl. 1 is .t TDC - injedion

Both cyl .  1 cams should pojnt obl iquely upwards

Use tool 5198.
Set gauge to 25.0.

Zero mark on f lywheel should coincide with zero of
ruler. Adjust if necessary.

{2 25,O
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Gtoup 21 Reconditioning engine
Assembly

J19

Three different types of assemblies are in use

Pin stud without spacer,  gasket stud hole = 6 mm
{0.24 in) diameter.
Type 2.
Pin stud with spacer, gasket stud hole = 8.5 mm
(0.33 in) diameter.

Type 3.
Pin stud without spacer, stud holes in valve cover
are countersunk, gasket stud hole diameter = 8,5
mm {0.33 in)diameter.

Install valve covet
lf necessary install new gaskets.

J20
Install tront timing gear cover
Check both timing gear covers for loose parts etc.

.  06_1"_
g

1E
\ 8 , /

/  tg,s '
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Group 21 Beconditioning engine
lnstalling parts

K. Installing parts on engine

!t is advisabls to check co.dition of injectorc when re-
condi t ion ihg cy l inder  head.  See inst ruc l rons in  serv ice
manual section 2(23-291 D 20, D 24 engines.

Kl

Install iniectols
Place new heat shields in cyl inder head. Turn shields
as illustrated.

Screw in iniectors. Torque to 70 Nm (50 ft lbs).

Reco nnect fue! delivery lines between iniectors.

K2
Install pump rear mounting brrcket rnd
dipstick + tube
Slide pump brackettothe upper posit ion andtighten
one of the bolts,
Instal la new O-ring on oi l tube.

K3

lnstall:
- copper connectors + leads between glow plugs. Do

nol screwon nut on number2 glow plug since wir ing
harness is secured by this nut at a later stage.

- mounting bracket for fuelfilter
-  fuel f i l ter and base.
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Gtoup 21 Reconditioning engine
Installing pafts

INJECTION PUMP

Removing/ instal l ing
Operat ions K4-14

K4

Position injection pump

lvlount pump on engine and secure i t  with retaining
bolts and front mounting bracket.  Do nott ighten bolts
ful ly at  this stage.

Al ign mark in pump with mark in mouni ing bracket.
Then t ighten retaining bolrs for pump - mounting

K5
Install pump geal
Notel Be sure to pla€e key in pomp shaft. Install gear,

Torque nut to 45 Nm {33 ft tbs).
Use 5193 to hold sprocket and 5201to t ighten nut.

K6

Disconnect cold start device
Slacken screw 1. Push lever forward and rotate sleeve
90'.

Not6! Do notturn screw 2, otherwise it will be neces-
sary to remove cold start device and reset it on a test

Set dial indicatol to
Lock pump gear at
5193
Unscrew ancl remove plug from iniect ion pump
distr ibutor.
lnstal l  holder 5194 and diat indicator {measuring
range 0-3 mm). Set gauge to approx. 2 mm.
Turn pump g€ar clockwise unt i l  mark on gear and
mounting bracket coincide,

K7
zelo
cyl. 1 inioction using stop

4.irrefl1=
;i,6 rr



Group 21 Reconditioning engine
Installing parts

Then turn pump gear back sl ight ly unt i l  min reading
r€gisters on dial indicator. Set indicator to zero.
Turn pump gear clockwise unt i l  mark on gear and
pump mounting bracket coincide. Lock gear in this
position with stop 5193. (lnsert stop through pump
ge6r into mounting bracket,)

K8
Install camshaft rear sprocket and timing belt
Tighten center bolt by hand, i t  shoutd be possibte to
turn sprocket on cahshaft,

K9

Set belt tension
Adjust tension by moving jnject ion pump.

Use gEUge 5197 to checktension. Attach gauge to belt
6ndsettol2.5units.Stretch beltunt i t  markon gauge
plunger js f lush with sleeve.
Tighten mounting bolts, Depress belt strongly with
hand and rechecUadi!st  tension.

Altitude adjustment USA only (Vehicles up to 19831

Legal requhemsnt
Environmental Protection Agency (EpAl defines:
-  high al t i tude as an elsvat ion exceeding 1219 metres
{4000 f0

New vehicles sold for pr incip6l use at high att i tudss
must be adjusted before being deljvered to the
customer.Afteradjustementa decal must be affixed to
the firewall {beside the emissions information decal)
and 6lso to the inject ion pump.

The fol lowing adjustment must be made to vehjclefor
use at high al t i tudesl
Iniestion timing: advanced 0.07 mm (0.0028 inl for
every 1000 m (3300 ft) increase in altitude,
Injected qu.ntity decreased by 2.3 mm3 for each 10OO
metre increass in al t j tude. This is equivalenttoturning
adjustment screw 35, anticlockwise,



Group 21 Reconditioning engine
lnstalling parts

Kl0

Set pump and tighten camshafl rear sprocket
Checkthat ruler 519a is set at  25.0 and thatf lywheel 'O'
is f lush with ruler 'O' .

Using 5199, turn sprocket slowly clockwise unt i l  d ial

D 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.80 mm (0.0315 in)
D 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.70 mm (0.0276 in)
D 24 USA and Canada
1979-1981 . . . . . . . . . . . . . . . . . . . .  0.70 mm (0.0276 in)

'1982- . . . . . . . - . . . . . . . . . . . . . . . . . . .  0.85 mm (0.0335 in)

Hold sprocket in this posi t ion and torque bolt  to
100 Nm {73 ft lbs). Take care that camshaft and
sProcket do not move.

Kl1

Remove stop 5193 from pump gear

K12

Check pump setting
Turn engine two ful l turns unt i l  cyl .  1 is at  TDC - iniec-
t ion, again. l fengine is turned too far i t  must beturned
back approx. l /4turn and then to zero mark otherwise
sett ing wi l l  be incorrect.

Dial  indicator should showl
D20.. . . . . . . . . . . . . . . . . .  0.75-0.83 mm(0.0295-0.0327 in)
D24.. . . . . . . . . . . . . . . . . .  0.65-0.73 mm(0.0256 0.0287 in)
D 24 USA and
Canada 1979-
1981 . . . . . . . . . . . . . . . . . . .  0.65-0.73 m m (0.0256-0.0287 inl

1982-. . . . . . . . . . . . . . . . . .  0.82-0.90 mm (0.0323-0.0354 in)
Correct.eading: Tighten iniect ion pump mounting
bolts.  Proceed to Kl3.

Inco.rect reading: Readjust according to instruct ions

g Zs.o

R€adiusting pump setting:
D 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.80 mm
D 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.70 mm
D 24 USA and Canada
1979-1981.. . . . . . . . . . . . . . . . . . .  0.70 mm

'1982'. . . . . . . . . . . . . . . . . . . . . . . . . . .  0.85 mm

{ 0 . 0 3 1 5  i n )
{0.0276 in)

(0.0276 in)

(0.0335 in)

Reading less than specified:

Slacken pump mounting bolts and turn pump inwards
to obtain correct value. Tighten mounting bolts and
repeat check of pump sett ing.
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D 20 . . . . . . . . . . . . . . . . . . .  0.70 mm
D 24 . . . . . . . . . . . . . . . . . . .  0.50 mm
D 24 USA and
Canad6 1979"
1,3-1.61981 . . . . . . . .  0.60 mm

Reading more than specitied:
Sl6cksn pump mounting bolts and turn pump
ourwards until di6l indicatorshowsapprox:

(0.0276 in)
(0.0237 in)

(0.0237 in)

(0.0295 in)
Then turn pump inwards until specified value is ob-
tained. Tighten mounting bolts and recheck pump set,
!ng.

lmportantl Inieclion pump must not be tapped or
knocked as this willalt€r its setting.

1982- . . . .0.75 mm

lnstalling pafts

Kl3
Renove dial indicator and holder 5194, lnstall
plug with new se.l.
Tightening torque I Nm (6.5ft lbs).

Kl4

Install cold start device
Press lever forward and turn sleeve 90'. R€tighten

Nolel Do notturn screw 2, otherwise itwill be neces-
saryto remove cold start device and rcset it on a test

Kt5
Rehove ruler 5198lrom cylinder block real

K16

lnstall:
-  del ivery pipes. Tightening torque 25 Nm (18ft  lbsl
-  supply l inesto pump. Tight€ning torque 25 Nm {18ft

tbsl
- return line from rear iniectorto pump.
- reart imang ge6r cover.  (oo not instal l  nut on pump

bracket stud sincewiring harness must be attached
at a l6tsr stage).
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Gtoup 21 Reconditioning engine
lnstalling pans

KI7

Instal l  pump plunger and vacuum pump
Lubricate plunger. Instal l  plunger in same posit ion as
befofe {check wear marks on end of plungerl.
Instal l  new O-ring on vacuum pump. Apply sealer to
O-ring.

K18
Install alternator and
Do not  t ighten reta in ing

adjusting bracket
bol ts  at  th is  s tage.

Kl9

Attach wiring harness to engine left side
Clamp wir ing harness benealh thermostat housing.
Reconnectwir ing.

T i e w i r i n g h a r n e s s t o h o l d e r f o r o i l t u b e a n d a t r e a r o f
cyl inder block as i l lustrated.

Clamp wir ing harness to r€taining bolt  for reart iming
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Gtoup 21 Reconditioning engine
lnstalling pans

K20
Attach wiring harness to engine right side
Clamp wir ing harness to lower edge ofcyl inder block.

Connect wires to alternator as follows:
- thick red to B+
- thin red to D+

Slide plastic cover over B+ wire,

Reconnect coolant hoses to:
-  rear ofcyl inder block
- thermostat housing

- connector on cyl inder head.

K21

I

'o

K22

Install exhaust manifold
Install new gaskets and use new nuts for exhaust

Gasket must be turned with raised edge outwards,
facing manifold.

T'ghtenins torque 25 Nm (18ft  lbs).

K23

lnstall intake manitold

Instal l  new gasket.  Turn gasket with green side facing

Apply sLrfficient oil to gasket so that it remains ar,
tached to cyl inder head.
Tightening torque 25 Nm (18 f t  lbs).  Al len = 6 mm.

K24
Remove engine from stand
Lowerengine to floor, but leave most ofthe weight on
the lifting tool.

4a ,



Group 21 Reconditioning engine
lnstalling wfts

K25
Install g€orbox and atartor motor
Ch€ck thatguide pins are installed.
Not€ different boltsizes and bolt length8, see fig.
Manualge6rbox: instal lwasher{g = 4.5 mm thick)on
bolts which are installed with spacer (A). All other
bolts have spring washers.

4.5 mm = 0.18ln
50 mm = 1.97 in
70 mm = 2.75ln
75 mm = 2.95 in

t00 mm = 3.94 in

'12



Group 21 Reconditioning engine
Installing parts

K26
Roconnect wites to starter motor
Connect tl/vo thick red wires ro starter motor and blue/
yellowwire to soleno;d.

m m",,
u-ll M11 

.irulr 
/--\

,ffiir, ";J r,ft;i)
1tt499

K27

Attach right engine mount

Install engine

Refer to appropriate manuallor install6tion procedure.

lmport.nt! Cylin der hea d bolts must be retorqued.fter
the engine is warmed-up. Fol low the procedure below:
1. Run engine unt i l  the oi l lemperature is at l€ast 50'C/

1122"FJ.
2. M 11 bolts: torque bohs to 90 Nm (66 ft lbs).

M 12 bolts: angle-tighten bolts 90'in one movement
without stopping. Do not slacken bolts first.

Aft€r driving 1000-2000 km (600-'1200 miles) the cyl
inder head bolts must be torqued again.



Group 2l Reconditioning engine

lndex

Opera-

Altitude adiusrment {USA)
Big end bearings

see connect ing rod bearings

Camshafr oil seals
i n s t a 1 1 a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 1 1 - 1 4

Camshatt sprocket, lront

Cylinder head
remova1 . . , . , . , , , , , . , . , . , . . . . . . . , . , . , . , . , . , . , . . .
d isassembly.. . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . .
c leaning, checkin9 . . . . . . . . . . . . . . . . . . . . . . .
w 4 r p , , , . , . , . , . , . . . . . , . , , , . . . , . , . , . , . . . , . , . , , , . , . ,
o i l jets,  instattat ion
4ssemDry.. . . . . , . , . , . , . , . , . . . . . . . , . , . , . , . , . , . , .
insta11at ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
bol ts, t ;ghteningtorque . . . . . . . . . . . . . .
bol ts,  di f ferent types . . . . . . . . . . . . . . . . . . .

Cylander h6ad gasket

r e m o v a 1 , . , . , . , . , . . . . . . - . , . , . , . , . , , , . , . , . , . , . , .

Opera' Page

86
E 1 -  1 1
F1

H 1 - 8
H8
H 6

25
43
46
43
51
51
55
58
57

55
51

1 9
7 1

26
40
34

32
32
37

22

68

22

22
66

24
59

24
67

43
46
54
54

ins la11a1ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -

21
38

insta l la t ion

Camshart sprocket. rear

insta l la t ion

types . . , , . , , , . , , , . , , , . . . . . . , , . , , , ,
i n s t a 1 1 a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . .  H 5

Exhaust manitold

B2
J2

B2
K8insta l la t ion . , . , . , . . . . . . . ._ . , , , , , . , , , , , , , , , , , . ,

Camshaft
removal  . . . , . , . , . , , , , . , . , . . . . . . . . . , . , . , . , . , . , . , .
end f |oat  . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . .

E 1 -  5

G 9 -  1 3
G 1 1  1 4

87
D24

814- 17
D12-16

B  1 6 -  1 7
c6
c14-15
c ] 6 -  1 7
c20
D9
D 1 2 - 1 8

8 1 8

insta l la t ion . . . . . . . . . . . . . . . . . . . . . ._

removal . . . , . , . , . , . , . , . , . . .
lnstal lat ion

A3
K22

B7
D23

A.12
K8
K9

A',l3
K5

Clutch
removal  . , , , , , , , , , . , . , . , .
insta11at ion . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . .

Connecting rod bearings

r ing gear,  replacement . , . , . . . . . . . . . , . ,

Gudgeon pins

26
40

fit, in piston
c6
c10
c13
D9

A l 2 - 1 4

i n s t a 1 1 a r i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ .

Connecting rods
axial  c learance., , . . , . . - . . . - . . . , . , . , , , . , . , . ,
remova1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
d isassembly, piston-conrod . . . . . . . .
stud rep1acement. , . , . . . . . . . . , . . . , , . , , , . , ,
bush rep1acement . . . . . . . . , . , , , . , , , . , . , . , .
inspect ion . , . , , , , , , . , . , . . . . . . . . . , . , . , , , . , . , . , .

insta l la t ion

27
2a
3 1
32
33
34
37
38

Ini€ction pump
r e m o v a 1 , . , . , , , , , . , . , . . .
insral lat ion,sett ing.. . . . . . . . . . . . . . . . . . . . .  K4-.14
c h e c k i n 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  K 1 2

Iniection pump belt
assembly, piston-conrod . . . . . . . . . . . . .

i n s t a 1 1 a i i o n  . . . . . . . . . . . . . . . . . . . . . .

Crankshaft
removal . , , , . , . , . , . , . . .

t e n s i o n . . . . . . . . . . . . . . . . . . .

Injection pump gear
I n s p e c t r o n , , . , . , . . . . . . . , . , . , . , . , . , . , . , . . . . . . . .
insta11ai ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . insta11at ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

B 5
K1

A3
K23

2A
29
36
37

26
31
26
39

24
59

c2
D3
D5

B8
07
8 1 0
D20

C.ankshaft oil seal

insta l la t ion

Crankshaft pull€y

rear,  remova1,. , . , . . . , . . , . , . , , , , , . , . , . , . , . , . .
instal lat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._
front,  removal Intake m6nitold

r e m o v a 1 , . , . , . , . , . , . . .
insta l la t ion . . . . . . . . . . . . . . . . . . . . . . . ._ . . . . . . . . . .

Main bea. ings
removal . . . , . , , , , , , , . , , , . , . . . . . , . , . , . , . , . , . , . . . .

insta l la t ion
25
65

B3
J 1 8 1 8

D 1 - 4

,I9

1 1

2a
36

insla11at ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cylinder bore

74

insta l la t ion



Group 21 Reconditioning engine

PageOpera- p.g.
tion

Oil filter
remova|, . . . , . . . , . , . , . . . , . . . . . , . , . . . . . , . . . . . . . . .  811 27
insta|1at ion.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D30 42

Swirl ch.mb6rs
removal . . , . . . . . . . . . , . , . , . . . . . . . . . . . . . , . . . . . . . . .
instal lat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tappets
inspect ion,, , . , . , . , . . . , . , . , . , . . . . . . . , . . . . . , . . .
instal lat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Timing g6ar belt
re|noval . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . , .
instal lat ion . . . . . . . . . . . . . . . . . . . . . , . . . , . . . . . . . . .
tensron . , . . . , . . . , . . . , . . . . . . . . . . . , . . . , . , . , . . . , . , .

remova1,. , . , . . . . . , . . . . . , . . . . . , . . . . . , . , . . . , . . . . .
gr inding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
checking/gr inding stem .. . . . . . . . . . . . .
instal l6t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

rypes ------------------- . . -

Valve cov€r gasket
types -. . -- . . . - . . . . - . . . -- . . . ------- .

Valv€ discs (shims)
checking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
inst6l lat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,

V.lvs guides
cl€arance, guide-va1ve,. . . . . . . . . . , . . . ,
rept8cement. . . , . . . , . . , , . . . , . . , . . . , . . . , . , . . . ,
o i l  seals,  remova1.. . . . . . . . . . . . . . . . . . . . . . . .
insta11at ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

gr inding . . . . . . . . . . . . . . . . , . , . , . . . . . . . . . . . . . . . . . .
r€p1acement, . , . , . , . , . , . , . , . , . . . , . . . . . . . . , . . .

V.lvo 3prings
rcmova1,. , . , . . . , . , . . . , . , . . . . . . . . . . . . . . . . . . . . . . ,
checkin9.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,
insta11at ion.. . . . . . . . . . . . . . . . . . . . , . . . , . . . , . . . . . .

Op€ra-
tion

E8

Oilie$ lin cylind6r h6.d)
instal lat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Oi l  pump
removal . , . . . , . , . , . , . , . . . , . , . . . , . , . . . , . . . . . . . . . .
d isassembly/reassembly . , . . . . . . . . . .
anspect ion . . . . . . . . . , . , . , . . . , . . . , . . . , . , . . . . . , . .
inst6l lat ion . , . , . , . . . , . . . , . , . , . . . , , . , , . . . . , . . , ,

Oil sirainer
remova1,. , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , . , .
instal l6t ion . . . , . . . , . . , , . . . , . . . , . . . , . . . , . . . , . . .

Pilot beadng
removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
instal lat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Piston pins
see gudgeon prns

Pbton rings
remova1,. , . . . , . . . . . . . , . . . , . , . , . , . , . , . , . , . , . , . , .
gap measurement
axial  c1earance.. , . . . . . . , . . . , . . . , . . . , . . . , . . .
instal lat ion . . , . . . . . , . , . , . , . , . . . . . , . . . . . . . . , . . .

Pistons
removal . . . , . . . . . , . , . , . , . . . . . . . . . . . . . . . . . . . . . . . .
disassembly, piston-conrod ........
d iameter, , . , . , . . , . . . , . . . . . . . , - . , ----- , -
assembly. piston-conrod.. , . . . , . . . , . .
insta11at ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . ,
l i f t  hsight . . . . . . . . . . . . . . . . , . , . . . , . . . . . . . . . . . . . .

Prcssurc plate
temovat . , . . . . . , . . . . . , . , . . . , . , . , . , . , . , . , . , . . . , . ,
instal lat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ring geal

Sump
rcmovat . . . . . - - . , , . . . , .__--------- ,
instal lat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

812
c23-24
c25
D 1 9

912
D22

c5
c11
c9
D 1 0 - 1 1

816- 17

c4
D9
D12-17
H 1

B7
D25

c21-22

812
D22

51 F4
G8

B 1
J2
J5

A6
J3

34
35
39

27
40

26
37

32

38

28

30

38
56

40

45
53

41
53

24
59
60

B9

E9 45
F9-12 4a
G2 51
G4-5 52
G9-17 61
G3 52

J 1 9  6 4

Ft 46
F6-8 47
E10 46
G4 52

F9-12 48
F13-21 49

46
53

26
4 l

34

45
47
53

20
59

Vibr6tion d.mp€r

insta l la t ion
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