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B27A-B27E-B27F-B28A-B28E-B28F

What do these designations mean?

Engine type

B27 A
B2BA

The B 28 is in principle 2 B 27 with a larger bore. g g E

B27F
B2BF

A = carburetted angine

E = fuel injected engine

F = fuel injected engine "USA models”
28{(27) = capacity

L
B = petral [gasoline)

Maodel year

19761973
19801982

19751980
18811383

1876-1978
1980-1982

Volvos are sold in versions adapted for different markats.
These adaptions depend on many factors including legal,

taxation and market requirements,

This manual may therefore show illustrations and text
which do not apply to cars in your country.

»
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Group 21 Reconditioning engine

important information

Important information

Tightening torques

MNearly all of the B 27/28 angine is made of aluminium

o g alloy, The threads are tapped directly into the alloy. For
this reason it is extremely important that all of the bolts
N m are tightened to specified torque. fﬁ 2

Two types of tightening torques are used in this manu-
al:

. Tightening torque 40 Nm (30 fribsl = a torgue
- wrench must be used. ,w
Il. Tightening torque 40 Nm (30 ft.lbs) = correct value,

however it is not necessary to use a torgue
wrench.

Specifications
ﬁ

Group 20 General

f-\

Engine serial number and part number
Located on a plate in front of the oil filtar.

On B 28 E/F 1981~ models: located on the rear of the '
right-hand cylinder head, shows the last three digits of
the part number.




Group 21 Reconditioning engine

Specifications

Group 21 Engine block

CYLINDER HEAD

Height. .. ... i, New = 111.07 mm (4.373 in}

Max. warp is 0.06 mm over 100 mm,
NOTE! Do not level a warpad cylinder head, replace it.

Cylinder head gasket thickness .. ................ 1,14-1.50 mm (0.045-0.059 in}

CYLINDER BLOCK

Cylinder liners

Pistons and liners are matched sets,
Cylinder liners are marked by 1, 2 or 3 cuts in the upper edge of

the liner.
B 27 BT
Bore, liners marked 1 (A-marked pistonk . ...........ooo0ie0. 88.00-88.01 mm 91.00-91.01 mm
(3.4646~3.4650 in}  (3.5826-3.5830 in}
2 (B-marked piston). . .................... 88.01-88.02 mm 91.01-91.02 mm
(3.4650-3.4854 in)  (3.5B30-3.5835 in)
3 (C-marked piston). . .................... B8.02-8B.03 mm 91.02-91.02 mm
3.4664-3.4657 in}  (3.5835-3.5838 in)
Liner height above block face. ..........ovvvviiencvinceroness 0.16-0.23 mm (0.0063-0.009 in)
Shims for adjustment of liner height:
thickness, blue paint marking. . . ........................... 0.070-0.105 mm (0.0027-0.0041 in)
white paint marking. . ........... .. .ociiieiei. 0.085=0.120 mm (0.0033=0.0047 in)
red paintmarking. ... .....oo0i i e 001080140 mm (0.0041-0.0055 in}
yellow paint marking. ..........., T PR 0.130-0.165 mm (0,0051-0.0064 in)
Pistons for B 27
Pistons and liners are matched sets. ‘.,
Two differant manufacturers supply pistons, see next page
for specifications.
F-T 171
Demolin Mahle




Group 21 Reconditioning engine

Specifications

DEMOLIN PISTONS (B 27)

B27A 19761879
B27E 19751978

BEFF 999 s o ninsimngaimsy 1976-1978
Height, overall . . = ceiiadeaeees TAmMm {29134 in) 63.4 mm (2.9860 in)
from gudgaun pin r.:antra tﬂ p:stun CrOWTY. .o\ ynneees 40 mm (1.5748 in) 39.4 mm {1.6612 in)
Weight. . ; ceeen, 44523 gram
Max weig ht difference batwuan plstuns En sama angma ....... & gram
PO OB R e R L R R R R 0.080-0.110 mm (0.0035~0.0043 in)
Piston diameter, A-marked pistons. ..._...... T 87.800-87.910 mm (3.4606-3.4610 in)
B-marked pistons........ovviieninniiiinanss B7.910-87.920 mm (3.4610~3.4614 in}
C-marked pistons_.......... i iniiiiian 87.920-87.930 mm (3.4614-3.4618 in})

=3

[F e

Diametar, gudgean pin bore:

Piston diameter is measured at right angles to gudgeon pin
bore and:

11 mm (0.43 in} from lower edge of piston for B27F
1976—1978

8.5 mm (0.23 in) from lower edge of oil scraper ring for other
engines.

Marking piston Marking gudgeon pin
1

Blue. .. ...
Z White .. ..
3 Red......

MAHLE PISTONS (B 27)

Hedght;-onarall s am o mm s Sm S L Y s B

.............................. 23.514-23.517 mm (0.9257-0.9253 in)
.............................. 23.511=23.514 mm (0.9256-0.9257 in}
.............................. 23.508-23.511 mm (0.9265-0.9256 in)

B27TA 1976-1979

B2JE 197951978 ... ... .....c.ieeea.... 19791980
B2TF 1979............ 1976-1978
63,4 mm 62.2 mm 65.3 mm

(2.4960 in) (2.4488 in) (2.5709 in)
from gudgeon pin centre to piston crown............. 39.4 mm 38.2 mm 41.3 mm
{1.5521 in) (1.5039 in) {1.6260 in)
IO s R S S e e e 44513 gram
Max weight difference between pistons in same angine....... & gram
P R st e N L W R A T 0.020-0.040 mm {0.0008-0.0016 in)
Piston diameter, A-marked plstons. ........... ... oot 87.970-87.980 mm (3.4634-3.4638 in)
B-marked pistons.....c.ocooiiicniiiiiienn §7.980-87.980 mm (3.4638-3.4642 in)
C-marked pistons ......covveiviarrnninenns 87.950-88.000 mm {3.4642-3.4646 in}
#:_l
. L Piston diameter |s measured at right-angles to gudgeon pin
‘.’ bore, 8 mm (0.31 in) from bottom edge.
il 1
Lo
U AT

Diameter, gudgeon pin bore:

Marking, piston Marking, gudgeon pin

Blue Blue. .....
White White ., ..
Red Red......

4

............................. . 23.510 mm-23.513 mm (0.9255-0.9257 in}
.............................. 23.507-23.510 mm {0.9254-0.9255 in)
.............................. 23.504-23.507 mm (0.9253-0.9254 in)

/'RJ

r‘ﬂ,



Group 21 Reconditioning engine

Pistons for B 28

Pistons and liners are matched sets.
Only Mahle pistons are In use,

A g e T R R L T T R
Max weight difference betwesen pistons in same engine.......
Height, overall A- and F-engines. ......c.coiniaiiivininnens

1 L PO

from gudgeon pin centre to piston crown
A-and F-engines...... ... .. . .cciiiiiiiiiinas
e | e e g e
PIRON FIORE.: o mams i s e s i AR v Ao R SR B N, ¥
Piston diameter, A-marked pistons. .. ........0oviiiiiin e
B-marked pistons..........oieviiiiianiiiiin
C-marked pistons..._..... A i S

(O))

Diameter, gudgeon pin bore:

e

Marking, piston Marking, gudgeon pin

Blus T L e
White White

Red Red .

Piston rings

Ring gap when checked in 91 mm (3.6826 in) cylinder (B 28),

88 mm (3.4B46 in} (B27), seefig.............coovvvnens mm
in
Gudgeon (piston) pins
Diamater
Marking, Marking, piston
gudgeon pin
Blue Blue (1) .o e
White WRRE FRY s g s s T
Red 51 b RS ol e B A
Clearance in connecting rod. ... ... oviviveaneaiinrivirrnarsas
piston, Mahle ... ... ... 0
Demolin ... ..o i irreieieeriiieea

455+3 grams
6 grams

Specifications

62.8 mm (2.4724 in}
£5.3 mm (2.5709 in}

38.8 mm (1.5276 in)
41.3 mm {1.6260 in)

0.020-0.040 mm (0.0007-0.0015 in)

80.970-90.980 mm (3.5814-3.5818 in)
80.980-90.990 mm (3.6818-3.5822 in)
80.930-91.000 mm (3.5822-3.5826 in)

Piston diameter is measured at right-angles to gudgeon pin
bare, 8 mm (0.31 in) from bottom edge.

23.510-23.513 mm (0.8255-0.9257 in)
23.607-23.510 mm (0.9254-0.9255 in)
23.504-23.507 mm (0.9253-0.9254 in)

Upper
compression
ring
1.478-1.490
9.0582-0.0587
0.045-0.074
0.0017-0.0029

0.40-0.60
0.0157-0.0236

Lower
compression
ring
1.978-1.930
0.0779-0.0783
0.025-0.054
0.0009-0.0212

0.40-0.80
0.0157-0.0236

Ring gap measured 15 mm {0.6 in) from
lowar edge of cylinder

Qil ring

2.629-2.1T1
0.1035-0.1075
0.008-0.233
0.0003-0.009

0.38-1.45
0.0150-0.0570

23.500~-23.457 mm (0.8251-0.9250 in)
23.497-23.484 mm (0.9250-0.9249 in)
23.494~23.491 mm (0.9243-0.9248 in)

0.020-0.041 mm {0.0007-0.0016 in)
0.010-0.016 mm (0.0003-0.0008 in)
0.014-0.020 mm (0.0006-0.0008 in)



Group 21 Reconditioning engine

Specifications

VALVE SYSTEM

Valve clearances (varies with engine type)

Valve clearance mm (in) Type 1 Type 2
Intake valves, cold engine. ...........0iveevinrioonn, 0.10-0.15 {0.004-0.008) 0.20-0,25 {0.008-0.010)
Warm engine. ..........oo0enreenanee...| 0.15-0.20 (0.006-0.008) 0.25-0.30 (0.010-0.012)
Exhaust valve, cold engine.............. .o 0.25-0.30 {0.010-0.012) 0.30-0.35 (0.012=0.014)
WA ANGINE. & ...yt v s i s v 0.30-0.35 (0.0712-0.014) 0.35-0.40 (0.014~0.016)
Engine type — model year
[ B L L e D X
B2B A TOB0 o s i e e R X
L b e v R T e T o TR X
B2TE 19751078 . .. iriiorerinrennrnnnaeaeens| X
19791980 Sweden + Australia ., .. ............| X
1979-1980 Other markets. . .........ooooiinnn. X
B2BETOBI-198T .. cviinesiniinsiinnsimmnmnsensi|
BT F 18761078 . .o iiiiiinriieiaiiisraaninnnnnn x
B8 F 1980 o et e s i s M5 L i 3 b S X
1981-1982 ... .. e R N B e X
Valves mm (in)
295° 445"

7.965-7.980
(0.3135-0.3141)

7.875-7.980
{0.3139-0.3145}

7.945-7.960
{0.3127-0.3133)

7.965-7.980
{0.3135-0.31417)

a4 (1.7322]

. . —

Tapered

26.5
11.0433)
Intake valves

Valve seats mm (in)

1.7-2.1 mm {0.0685-0.0826) 1.3-1.7 mm (0.0511-0.0669)

30 30/4 :
o == r .
\ au%‘ \
\ [ ———] |
1
Intake valve seat Intake velve seat
Early types Late types [venturi seat):15" and 60° are

correct angles to reduce seat width.

Taperad

32 (1.2598) by

2.0-2.4 mm (0.0787-0.0944)

Exhaust valve seat

-

ﬁ



Group 21 Reconditioning engine

Specifications
Biro
"’%.-,u Note! When replacing valve seats: the interference between
the valve seat and its bore in the cylinder head must be
0.070=0.134 mm, {0.0027-0.0052 in}, i.e. the valve seat diame-
i ter must be 0.070-0.134 mm greater than the diameter of the
/ bore in the cylinder head.
Valve seats are available in three oversizes.
Valve guides mm (in)
Lmengthycc i s v Sai e s s R e ke DDRT=R a3 1122726-1.3020)
INNEE ATAIIBEBT: v a ivivis st a0 65 b g om0 e S At W e ¥ 8.000-8.022 (0.3149-0.3158)
Press-in measurement to cylinder head contact surface against
block:
TR o oottt s b e e s s ey 38.5-40.5:(1.5551=1.5844)
B o e G R T TR 36.8-37.9 (1.4527-1.4921}
=@
Valve guides are available in three oversizes, and are marked
with grooves.
Marking Reamer for seat
Standard No groove -
Oversize 1 1 groove 5166
] 2 2 grooves 5167
\ / 3 3 grooves 5168
Valve springs
Two types of valve springs are in use. The springs are colour coded
as follows:
Groy springs: Green springs:
B27 A 1976-1973 B28 A 1880-1982
B2TE 19751978 B2TE 19781980 (excluding Sweden, Australia)
1978-1980 Sweden + Australia
B27F 1976-1979 B28E 1981=1982
B28F 1980-1982
Grey springs: Green springs:
. i Length Load Length Load
mm in | N (kp) Ibs. mm in | N (kp} Ibs.
L
b Ly d47.2 186 |0 Li] 471 1.85|0 (1]
: i . 40.0 1.57 | 233-268 52-60 40.0 1.57 | 23.0-26.6 51-59
{23.3-26.8)
322 1.27 | 521-585 116-131 | 30.0 1.18 | 813689 137-184
(52.1-58.5}) (61.3-68.9)




Group 21 Reconditioning engine

Specifications

Rocker arm mechanism
The rocker arm contact surface against the camshaft is surface-hardened and must not be ground.

Diameter, rocker arm shaft . ... ... ..o iiiiiiiiiiiiiiaaa 19.959-19.980 mm (0.7857-0.7866 in)
Hola digmeater, rocKer I, . ouv i vvesonr st nssnsasssrrranens 19.992-20.013 mm (0.7870-0.7879 in)
Clearance, shaft-rocker 8rm. .. ... v iiiiaererinnanan 0.012=0.054 mm (0.0005=0.0021 in)
TIMING GEARS

Camshaft

Three types of camshafts with different lift heights are in use.
The part number is marked on the front end.

Camshaft Type 1 Type 2 Type 3
Marking (part number), Jeft . .......oivoniiiiiiiiian 7910 245522 7401269138 7401 269615
(-143 ar -144)
7 1| e e It 7910 245412 7401269139 7401 269616
Maox. lift height, left b mm | 5.144 6.004 5.86
(0.202 in) {0.236 in) {0.234 in)
[ ] Y mm | 5059 6.004 5.96
{0.199 in} {0.236 in) {0,234 in)
Check of camshaft setting (cold engina):
Adjust valve clearance on 1st and 8th intake valves to 0.7
mm (G.DE? In}. the Intake valves should then np&n at,
1st. i . BTDC | 9°x% L2 i = b
5 BTDC | 7°x3° 43" 8°+3°
Engine type
B27TA1976-1979 ......... T . T RN X
RIETCIEE oo o iah i AR REAS AR e X
B 27 E 1975-1978.. cEeEd £ |
19791980 Swaden + Aumralm [T ——
19791980 Othermarkets . ..........coviinnrenns X
BZBE 19811083, . . i iuis s ivs iy i sase s X
< o e e L DU X
B E 1080 S s e e N R e X
1931-1532r| LR S S T U I R R A A I A B R B ] frr P et K
Journal diameter, counting from front (all types}): mm (in)
|1 SR o BN R e R T g R BB A R R 40.440-40.465 (1.5921-1.5931)
T e NEUR— 41.040-41.065 (1.6157-1.8187)
T e T A e L D B 41.640-41.666 (1.6393-1.6403)
ath. . e e b e e e e e e S2240-42. 286 (1.6629-1.6629)
Ftadualplw i e e e e e e e s nviasneess  0M035—0,085 (0.0013-0.0033)
End float, naw .............................................. 0.070-0.144 {0.0027-0.0056)
T P N S 0.5 (0.01986}

=k



Group 21 Reconditioning engine

CRANK MECHANISM
Crankshaft

Max run-put (measured on two centre main bearing journals] .
Crankshaft, end float. ..................0. d i RS
clearance |main bearings). ............0o0vneeaonn

Crank journals, sideclearance .............oooviiiiiiiniaana,
CRPa el s D D e S S L

Rear sealing ring diameter, standard. .........oociiiiiiinin
undersizad. .. oiea i i

Main bearing journals

0.02 mm
0.070-0.270 mm
0.038-0.088 mm
0.20-0.38 mm
0.030-0.080 mm
79.926-80.000 mm
79.726-79.800 mm

Specifications

(0.0007 in)

{0.0027—0.0106 in)
{0.0014-0.0034 in)
(0.0078-0.0149 in)
(0.0011-0.0031 in)
{3.1466-3.1496 in)
(3.1388-3.1417 in)

Qut of roundness, Max.............. O S e R +oo 0007 mm {0.0002 in)
TR TN oo T W A e ceve. 001 mm (0.0003 in)
Diameter, standard. . .. .. ..o einninene i e me s 70.043-70.062 mm (2.7575-2.7583 in)
R B S e A e 69.743-69.762 mm (2.7457-2.7465 in)
Main bearing shelis, thickness, standard ................ crers 1.961=1.967 mm (0.0772-0.0774 in)
oversized.......oiiiiiieans ee o 21112117 mm {0.0831-0.0833 in)
Width of crankshaft journal for thrust bearing (rear main bearing
journal):
et ETd e S s R AR08 R i {1.1496-1.1515 in}
OVBISIZEO 1. et iia et e it b i ssnnrenss  2340-29.45 mm (1.1674-1.1594 in)
B T S S A R N e 29.50-29.55 mm (1.1614-1.1633 in)
O e e e e e e e ShiEE MM (1.1653-1.1673 in)
Thrust bearing washer, thickness, standard. .. ................ 2.30-2.35 mm (0.0905-0.0925 in)
oversized 1................ 2.40-2.45 mm {0.0944-0.0964 in)
e e 2.45=2.50 mm (0.0964-0.0984 in)
B . 2.50-2.55 mm (0.0984-0.1003 in}

3/

/ N

/t 1

. .. Taper Out of roundness
Connecting rod bearing journals
Out Of rOUNTNEES, MBK. .t v owvs iw i ieneine e asinmsi 0.007 mm {0.0002 in}
TaPEr, MIBX. .. oot iiisrnenraassraneriaererinneeeee. 0.01 mm {0.0003 in)
Diameter, standard. . ............ e R e ey P e 52.267-52.286 mm (2.0577-2.0585 in)
undarsared, e e e e e e 51.967-51.986 mm (2.0456-2.0466 in)
Connecting rod bearing shells, thickness, standard............ 1.842-1.848 mm (0.0725-0.0727 in)
undersized......... 1.992-1.998 mm (0.0784-0.0788 in)
Bearing journal width ... ... i 39.9940.09 mm {1.5744-1.5783 in)
Connecting rods
End float on crankshaft (both con rods fitted). ... ........ ... 0.20-0.38 mm {0.0078~0.0149 in)
Length hebwaen CaNIMBS . . . ... .. ..ovriniivirnnarrannrissonnns 146.15 mm {5.7539 in)
Max weight difference between con rods in same engine ... .. +2.5 grams
Flywheel
BBl TRTOW, B 5 oS i v S S i e v v e 0.05 mm (0.0019 in}
Radial throw, max (measured at diameter 2824 mm)......... Q.15 mm (0.0058 in}



Group 21 Reconditioning engine

Specifications

TIGHTENING TORQUES

The tightening torques shown below apply to oiled nuts and
bolts

Degreased (washed| parts must be ociled prior to assembly.

(I,;\/

w\J
[

f

N

4 2

AP = Oy
g&

'
L

L L

Tightening sequence for cylinder head bolts

i

!
I

(o
6@

] 1 1S e

&

Tighten all bolts in stages according to below:

1 =10 Nm {1 kpm = 7 ft. lbs) .

2 = 30 Nm 13 kpm = 22 f. Ibs)

3 = 60 Nm (6 kpm = 44 ft. Ibs)

4 = Wait 10=~15 minutes

5 = Slacken bolts *

6 = 1520 Nm {1.5-2.0 kpm = 11-15 fL. lbs)

7 = Angle-tighten to 113-117°

8 = Warm-up engine to operating temperature

8 = Cool block 30 minutes fﬁj

10 = Slacken and then retighten bolts one at atime in specified
tightening order,
Retighten according to stages 6 and 7.

Main bearings

Tighten all nuts in stages:

= 30 Nm {22 ft. Ibs)

= Slacken nut 1

= Tighten nut 1 to 30-35 Nm {22-26 ft. lbs.)

= Angle-tighten nut 1 73°=77°

= Slacken and retighten the other nuts in the order
specified in stages 2-4,

LEa I R PR - R

Tightening sequence for main baarings (via lower crankcase) )
Nm ft. Ibs.
Cylinder head (see below)
Connecting rod bearings . . s = 3337 P }
Crankshaft front end, 19':'5-—19?? ............................. 160-180 118-133
1978 . e 240-280 177207 .
i Hm‘h i T_ 40 mm = 1.575 in
45 mm = 1L.772 in
19751977
Nm ft. Ibs.
Camshaft sprocket (.. ... i i iim i iin e i, 70-50 52-66
Flywheel (always use new boltsh. .. .. oooviiiieniiiii i 45-50 3337
Spark plugs (o NOt o} . . ..o s rmerrsverominrsrns i sns sz 1242 9£1.5
IV TR .0 070, 5 s R g . e e . B 15 1

10



Group 21 Reconditioning enginge

Specifications
Group 22 Lubricating system
OIL PUMP
End floar . : cevdieveie. D.025-0.084 mm (0.0005-0.0033 in)
Radial play b&t‘lmmn ::ug tlp and pump huusmg
wall (excl. bearing play) . T s eeeianeeeieaaes 0.110-0.185 mm (0.0042-0,0072 in)
Backlash (excl. bearing plwl s e e enees 37027 mm {0.0066-0.0108 in}
Bearing play, driveshaft . ................................... 0.015-0.053 mm (0.0006-0.0021 in)
el ANETE i it e e S 0.015=0.051 mm (0.0059-0.0020 in)

Relief valve spring, length at various loads:

unloaded .. _..... eviieeciasenaseeaes.  BOS mm {352 in)

loaded 1o BB.3 N I:E.BS kp = EIJ lbs} crrrrrenrererara.  O05—80.5 mm (2.22-2.33 jn)

Special tools

989 Description — use

1426-9 | Drift: fitting pilot bearing in crankshaft (late type)
1801-3 | Standard handle: used with 51071 and 5353
2484-7 | Centering drift: clutch, M45/46 gearboxes [early typa)

2520-8 | Stand: used with fixture 5039
4090-0 | Extractor: pilot bearing
5029-7 | Drift; fitting intake valve seat

Continued on page 12.

1801+5101 L sl 1801+ 5104
1426 - 1426

135677

5028



Group 21 Reconditioning engine

Special

tools

Description — use

5092-5

5093-3
5096-6
5098-2
5099-0
51014
5103-0
5108-9
5103-7

51113
5112-1
51138

5128-7
5129-5
5165-9

5166-7
5167-5
5168-3

5182-3

5218-6
5220-2

5224-4
5953-8

Combined tools: (6 parts) ramoving = fitting gudgeon (piston) pins 5128 and 5129 alsa required
for Mahle pistons.

Retainer: (4 x) for cylinder liners

Spacer sleeve: main bearings

Pmtrqctnr: for angle-tightening cylinder head bolts and main bearing nuts
Fixture: for engine. Used with 2520
Drift: fitting pilot bearing In crankshaft [early type). Used with 1801

Drift: fitting crankshaft front oil seal
Drift: fitting valve guide — intake
Drift: fitting valva guide — exhaust

Centering drift: clutch, Ma5/d6 gearboxes (late type)
Locking sector: locking flywheel
Centering drift; clutch, M50/51 gearboxes

Piston support: removing gudgeon pin from Mahle piston, Used with 5092
Piston support: fitting gudgecn pin in Mahle piston. Used with 5092
Reamer kit: valve guides: contains 5164 (early typel, 5224 (late type), 5166, 5167 and 5168

Reamer: valve guide seal oversiza 1
Reamer: valve guide seal oversize 2
Beamer: valve guide seat oversize 3

Support: for dial indicatar. Measuring cylinder liner height and piston height. Also 5094 can be
used

Drift: removing valve guides. Fitting oil seal on valve guide

Drift: fitting valve seat — exhaust

Reamer: cleaning valve guides. Also 5164 can be used
Drift: fitting crankshaft rear oil seal. Used with 1801

50%2-1

082

©) © @
5092-2 50P2=3 5092-4 50735 30926

e
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Special tools
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5112 ' 5113 5128, 5129
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Group 21 Reconditioning engine

Thread repairs

A. Thread repairs

A1
General

A damaged thread can usually be repaired with a thread
insert. Thread inserts and installation tools are available
from Volvo Parts.

Motel Seme threads can/may not be repaired with
thread inserts, see next page.

A2
Installation tools

Tools to install thread repair inserts are supplied in kits.
Some thread inserts are also included in the kits. Sea
the table below.

Mote! Each tool can be ordered separately,

Contents of complete kit
Thread Compluta Tap A Tang B Mandral C Crank D Tool E Thread inserts
kit (1ox)F
M 6Bx1 998 6B40-9 | 998 5B02-9 | 998 BBO3-T 098 5804-5 998 5B05-2 4) 956014-5 +
956015-2
M 7x1 998 5841-7 | 008 5B06-0 | 998 5807-8 558 5B08-5 998 5B09-4 4) 948015-2 +
941843-5
M Bx1.25 908 5842-5 | 998 5810-2 | 998 5811-0 998 5812-8 998 5813-6 4) 856018-6 +
9560194
M 10x1.5 998 5843-3 | 998 58144 | 998 5815-1 9498 5816-9 958 5817-7 4) 9560228 +
956023-6
M 1215 0SE 6B44-1 | 998 5818-5 | 998 58193 998 58201 998 5821-9 4 948094.8 +
948096-5
M 1dx1.25 998 5845-8" | 998 58235 2 993 5824-3 998 5825-0 4} 948756-2
M 14x1.76 | 998 5B46-6 | 998 5826-8 2 998 5624-3 998 5825-0 i) 948756-2
M 14x1,5 998 6B47-4 | 968 BA2T-B 2) 988 58284 998 5825-2 4 g948758-8
M 18x1.5 o998 5848-2 | D98 5831-8 2) 3) 3 998 5832-6 | 947847-0
M 18x1.5 998 5849-0 | 998 58334 2) 3 3 998 5834-2 | 947843-9
mll'
18UNF 00g 5850-8 | 998 5B60-7 2) 3 3 998 §961-5 | D48755-4
Notes:

" Designed espacially for spark plug threads {do not drill).
¥ Use flat nosed pliers or similar tool.
3 Supplied with set.
% Tool 998 5830-0 is not supplied with complete kit, but may
be orderad saparataly.
14



Group 21 Reconditioning engine

Thread repairs

A3
Do not repair these threads

(Threads shown below cannot or must not be re-
paired)

Mipple for oil filter

Connecting rod bearings bolts
Cylinder block

Adjustment screws

Idle adjustment scraw

Lower section of airfuel control unit
B27E 1979-, B28BE, B27/28F

Timing gear case

Idle adjustmant screw

Intake manifold B27/B28 All conical threads such as plugs and nipples in intake mani-
fold (also B 28/B 28 A)

15
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Thread repairs

Thread repair insert,
drill diameter

16

=21

!

o

Combination tap

Tap section

Reamer section

Guide

Repairing spark plug threads

Cylinder head must be removed first. Tap hole from in-
side to avoid damaging seat for spark plug.

Do not drill the hale. Use tap 838 5823-5.

Re-cut old threads only. Do not cut further into
cylinder head. Spark plug bore must not be threaded
along entira length.

Screw in thread Insert (P/N 948756-2).

Ad

Thread Length mm | P/N Drill dia mm
M 6x1 2.0 956014-5 6.3
12.0 956015-2 6.3
M 7x1 10.5 548015-3 1.3
14.0 941843-5 73
M 8x1.25 8.0 956017-8 8.4
11.4 966018-6 B4
l 16.0 956019-4 84
M 10x1.5 10.0 956021-0 10,6
15.0 956022-8 10.5
20.0 956023-6 10.5
26.0 956024-4 10.6
M 12x1.5 12.0 948094-8 1256
24.0 94B095-5 12,5
30.0 956028-5 125
M 14x1.25 14.5 B48756-2 14.3
M 14x1.5 10.0 848758-8 14.5
M 16x1.5 12.0 D47847-0 16.5
Mx18x1.5 135 947843-9 18.5
5/88"x18UNF 8.0 948756-4 16.4

A5
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Thread repairs

Installing thread inserts

Thread depth

Drilling depth

.

Drilling depth
_

——

AE

Select drill size, tap and insert
Measure length and thread of old hole,

A7

Tap hole

NOTE! Special instructions for spark plug holes, see
page 16.

Measure depth of hole. Drill out hole to this depth.

Cut the screw thread to such a depth that the thread
insert makes contact with fully cut screw thread along
its entire langth.

Clean the hole.

A8
Assemble installation tool

ME-M14 threads: fit correct mandrel and crank in in-
stallation tool 998 5830-0.

M16 and coarser threads: use the prescribed complate
installation tool.

17
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Thread repairs

18
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A9
Fit thread insert in installation tool

Fit the thread insert in the tool with the tang facing
downwards.

Turn the crank clockwise until the tang of the thread
insert engages the slot in the crank.

Without pressing, screw the thread insert into the
mandrel until tha first thread of the insert is flush with
the opening of the mandrel. '

Al0
Install thread insert
Hold the tool vertically above the centre of the hole.

Without pressing, screw in the thread insert until the
top thread of the insert is at least 1/2 a thread below the
working surface (0.5 x pitch). The insert must not be
screwad in to the bottom otherwise it will nat be pos-
sible to break off the tang.

ATl
Break off tang

M16-M12 threads: use the tang breaker in the installa-
tion kit.

M14 and coarser threads: use a pair of flat nosed pliers
to break off the tang downwards,

Remove the tang from the hole.
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Thread repairs

Removing thread repair inserts

i~

et e

et

T

Al2
File groove in thread insert

Using a triangular file make a groovein the top thread of
the insert, approx. 1/4 of a thread from the end, Take
care not to damage the thread holding the insert.

A3
Remove thread insert

Insert asharp edge of a triangular scraper in the groove.
Press downwards and rotate anti-clockwisa until the in-
sert is removed,

Al4
Fit new thread insert

Clean the hole with a tap and fit a new insert.



Group 21 Reconditioning engine

Reconditioning engine

Special tools: 1426, 1801, 2484, 2520, 4080, 5029, 5092, 5093, 5096, 5098, 5098, 5101, 5103, 5108, 5109,
5111, 5112, 5128, 5129, 5165, 5192, 5218, 5220, 5353

For the overhaul of the engine it is presumed that the components shown in the illustration below have already
been removed, Also that the engine is mounted an universal stand 2520 with support 5099,

17 el
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Group 21 Reconditioning engine

Disassembly

B. Engine, disassembly

B1
TIMING GEARS
Remove crankshaft pulley
36 mm sockel.

Use locking sector 5112 to prevent engine from rotat-
ing.

Pulley key must point upwards when pulley is removed
otherwise it will drop into crankcase.

B2
Remove:

- valve covers
- timing gear case
— seal from timing gear case.

Cover holes in crankcase with e.g. paper to prevent dirt
fram entering.

B3
Check chain wear

Check position of belt tensioners. If tensioner pin pro-
trudes by 4 or more notches (B mm = 0.32") chains
should be renewed.

IMPORTANT! If chains are replaced, sprockets and oil strai-
ners must also be raplaced.

21
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Disassembly

22

[ILAL.}

Slacken camshafts centre bolts
Allen key 10 mm,

If necessary pravent sprocket from rotating with a
scrawdriver,

B5

Slacken timing gear chains
Turn each lock 174 turn anti-clockwise and push in pis-
ton.

Bé&
Remove:
— oil pump sprocket and chain
- c¢hain tensioners and oil strainers (see arrows)
— bent and straight chain dampers
— camshaft sprockets and chains,
= B7

Remove:

- oil pump with sprocket

~ puter sprocket

- gpacer sleeve (early type) and key
= inner sprocket and key.

If necessary use a puller to remove sprockets.
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Disassembly

5 ,\li | S— )

Remove rocker arms
Mark left and right rocker arms.
8 @6 Slacken bolts in sequence shown adjacent,

B9
Remove cylinder heads

Do not lift cylinder head directly up otherwise cylinder
liners may lift as wall, -

=&
Use two bars (@ 12 mm, length 300 mm) and lift off
cylinder head as illustrated.

Place cylinder heads on wooden blocks to prevent da-

mage.
B10
Remove:
- gylinder head gaskets
— guide sleeves, use a pair of pliers.
Bn

Fit liner holders 5093
Two per side.

Liner holders must always be used when cylinder head
is removed,

OIL SUMP, LOWER CRANKCASE

B12

Remove;

— pil sump with gasket

- pil strainer with O-ring

- splash panel

- lopwer crankcase

— D-ring for oil channels and guide sleeve.

23



Group 21 Reconditioning engine

Disassembly

24

813

Install;

- main bearing holder 5096 for two outer bearings
— a nut for the two centre main bearings.

This is to pravant the crankshaft/main bearings from
falling out when the engine is turned.

PISTONS, CONNECTING RODS

B14
Check con rod side clearance
Use a feeler gauge.
Clearance, new parts ............o00s 0.20-0.38 mm
(0.008-0.015")

If clearance Is {oo great, con rods must be replaced.
Note that con rods must be replaced in sets.

815

Check marking of con rod and cap
If necessary mark as follows:
Cylindar 1(4(|2 (5|38
Marking of con garlytype (A |B|C|D|E|F
rmod and cap

late type 1(2(3 |45 |6
Crank webs (from rear) 1 2 3

B16
Remove pistons with con rods and bearings
Clean cylinder linars.

Assemble con rod, cap and bearing shells to prevent
interchange of parts.



Group 21 Reconditioning engine

Automatic

Manual

Disassembly

FLYWHEEL, CRANKSHAFT
Automatic transmission 817

Remove:

- carrier plate. Use locking sector 5112 to lock flywhee!
when bolts are removed
- rear sealing flange. Tap out seal from flange.

Manual gearbox B18

Remove:

— pressure plate and clutch disc. Slacken pressure plate
bolts crosswise, a few turns at a time to prevent
warp.

— flywheel. Use locking sector 5112 to prevent engine
from rotating

— rear sealing flange. Tap out bearing from flange

- pilot bearing from crankshaft. Use puller 4080.

B19
Remove crankshaft, main bearings and thrust
bearings
Check marking of bearing caps, mark if necessary. Caps
are marked 1-4, counting from rear,

IMPORTANT! Do not interchange bearing shells and
caps.

25



Group 21 Reconditioning engine

Cleaning, checking

Mahle = N

26

C. Cleaning, checking

8.5 mm

| 11 mm (B27F 18761978}

C1
Check type of piston and cylinder liner

Pistons and liners are matched sets, based on diameter.
Three types are available as follows:

Liner, marking Piston, marking
1 notch A
2 notches B
32 notches e

C2
Check make of pistons
B 27 engines = Demaolin or Mahle.

c3

Measure piston diameter

Measure at right angles to gudgeon |[piston) pin
bora.

Diameter must be measured at different heights
depending on make and model vear.

@ All Mahle pistons = 8 mm (0.31 in} from lower
edge

@ B 27 F 1976-1978 with Demolin pistons = 11 mm
{0.43 in) from lower edge

@ Other Demolin pistons = 8.5mm (0.33in} from lower
edge of oil ring groove.

See specifications on pages 4-5 for diameters of new
parts.
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Cleaning, checking

c4
Measure cylinder diameter
Use a dial indicator (50-100 mm = 1.97-3.94 in).

Measure max. wear 30 mm {1.18 in) from block surfa-
ce.

Measure min. wear at lower turning point of piston.

See specifications on page 3 for diameater of new
parts.

Calculate piston clearance

Example:

Cylinder bore, measured diameter. . ...... min. 91.010 max. 91.035
Piston diameter, measurad. .. ..........., 80.085 90.985
Piston clearance. . . ...... 00 .. i T min. 0.025 max. 0.050

Piston clearance for new parts:

B 27 Demolin piston. ... ........c... 0.090-0.110 mm
(0.0035-0.0043 in)

Mahie piston.................. 0.020-0.040 mm
(0.0008-0.0016 in)

B2B Mahle piston.................. 0.020-0.040 mm

(0.0008-0.0016 in)

If clearance is too large replace liners, piston and gud-
geon pin. These parts are matched and can only be pur-
chased in kits of six.

Remove liner if pistondiner is to be replaced.

Proceed to [y

ChH
Clean mating surface on cylinder block and
liner

Usge a plastic putty knife to avoid damage,

cé

Mark position of cylinder liner before removing
liner

Mark position and number of each liner. Do not scratch
surface.

27



Group 21 Reconditioning engine

Cleaning, checking

i ==/
- 135 307

\\

0

c7

Clean and check cylinder liners, piston and con
rods

Clean cylinder bores to remove bright surfaces.
Remove piston rings with piston ring pliers.
Scrape out piston ring gQrooves.

Check for;

— damage, wear, cracks
- put-of-round gudgean pin bores
— threads on connecting rod bolts.

C8
Measure axial play of piston rings
Use a feeler gauge.
Axial clearance, new rings;
— upper compression ring ,........, 0.045-0.074 mm

10.0018-0.0029 in)
.. 0.025-0.054 mm
(0.0010-0.0021 in)
- oil seraper ring {fitted). ... ........ 0.009-0.233 mm

(0.0004-0.0092 in)

- lower compression ring ........

()
Measure piston ring gap

Insert piston ring in bare, one at a time. Use an invertad
piston to ensure that rings take up correct position.

Measure gap with ring 18 mm (0.6 in) from lower edge.
Use a feeler gauge.

Piston ring gap, new parts measured in 88 mm (3.4646

in} (B 27) or 81 mm (3.5826 in) (B 28) cylinder diame-

ter;

— upper and lower compression rings . 0.40-0.58 mm
(0.0157-0.0228 in)

= Gl soraper fing. . ..o e i e 0.38-1.43 mm
(0.0150-0.0563 in)

28

Replacing damaged connecting rod boit
Operations C10-11

ci1o
Hammer out old bolt

Remove bearing cap and shells. Mount connecting rod
in vice protected by soft jaws.

Tap out boit with a plastic mallet. Hold piston to prevent
damage.
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Cleaning, checking

ci1t
Press in new bolt

Position bearing cap, observe identification marks,

Place & 12 mm socket beneath cap.
Press in bolt.

Tightening torque:

- MI12bols. ... 00icneaiaiiiiin
= MIB PGS oo ovonvin v ieins i
il LT A
= 0il pressure sender............
- adapter for cil dipstick..........

16-20 Nm: [11-15 fi.lbs.]

.. 30-40 Nm {22-30 ft.|bs.)

40-45 Nm (2933 ft,Ibs.)
30-40 Nm (22-30 ft.Ibs.)
20-30 Nm (15-22 ft.lbs.)

12
Clean and inspect cylinder block

Remove all plugs before cleaning block. Do not remove
identification marks for cylinder liners when cleaning.
Clean:

— sealing surfaces. Use a plastic putty knife

- bearing seats

— oil and water channels

- cylinder head bolt holes.

Check for damage, eracks and wear. Also check threads
on main bearing bolts.

Re-fit plugs using new seals.

Motel Carry out operation C13 before installing block in
fixture.

ci13
Check guide pins for gearbox

Guide pins must protrude 10-12 mm (0.39-0.47 in) from
cylinder block.

If tubular pins are fitted replace these with solid type
(P/N 1232544-5).

Secure pins with locking fluid.

29
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Cleaning, checking

Early type

c14
Check overflow valve in cylinder block
Two types are in use:

— garly type = without filter
= late type = with filter

Early type valves must be replaced with new type.

30

Overflow valve, replacement
Operations C15-17

cis
Remove old valve and clean seat
Use a screwdriver,

Important! Take care not to damage the oil filtar mating
surfaces and make sura that dirt does not enter the oil-
Ways.

C16
Install new parts
Install valve with spring facing inwards.

ci17
Tap in washer and secure it
Use an 11 mm (inner diameter) socket.

Secure washer by making three notches in bloek with a
drift.
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T

Out-of-round

T

Cleaning, checking

cig

Clean and check crankshaft, main bearing caps
and main bearings

Clean oilways in crankshaft with a piece of wire and
blow clean.

Also check sealing surfaces on crankshaft.

IMPORTANT! Do not interchange bearing caps and
shails.

cig
Measure crankshaft
Measure out-of-roundness and taper of crank pins. Use

a micrometer and take measurements at several diffe-
rent positions.

Max. out-of-round.......o.iia0is 0.007 mm (0.0003")
Max. taper, .....c.coovvvinonr. 007 mm (0.0004")

Crank pins can be ground to a2 smaller size, see speci-
fications on page 3.

If crankshaft is thought to be out-of-true check with a
dial indicator.

Support crankshaft by two outer main bearings ona V-
block.

Rotate one turn and measure out-of-true for two centre
crank pins. Out-of-true = max. 0.02 mm (0.0008 in},

IMPORTANT! B 27 E 1975 models may be fitted with early
type crankshafts, see C20.
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Cleaning, checking

5128 5129

e © © ®

5092-1 5092=2 5092=3:5092-4 5092=5 5092=5
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LE-RO 00

LI

Daemuolin Mahle

32

Replacing piston or connecting rod
Operations C20-29
C20

General

Fistons - connecting rods should only be disassembled
when replacing pistons/liners. Once a piston has been
removed it may not be used again. This is because the
piston s deformed when the gudgeon (piston) pin is
removed.

If a connecting rod is to be remowved, it is not necessary
1o disassemble the piston-connecting rod since new
connecting rods and pistons must be used.

Liner — piston — gudgeon pin are supplied in matched sets
{eix].

Connecting rods are supplied in kits of 5ix. Note that all six
connecting rods must be replaced at the same time,

IMPORTANT B 27 E 1975

Engine types 488354 and 498356 up to and incl. engine no.
7630,
Exchange engine 1218088,

The above engines may be equipped with early type
crankshafts and connecting rods. Only paris of the same
type may be used topather.

21

Tn:ls required to replace piston or connecting
ro

50921 Holder

5092-2  Connecting rod support for big end

5092-3  Drift to press out gudgeon pin, also used as
handle to press in pin

50392-4  Guide pin, used to press in gudgeon pin

Additional tools required for Demolin pistons:

5092-5  Piston support, used when pressing out gud-
geon pin (with large bore)

5092-6  Piston support, used when pressing in gud-
geon pin.

Additional tools required for Mahle pistons:

0128 Piston support, used when pressing out gud-
geon pin {with large bore)
5129 Piston support, used when pressing in gud-
geon pin,
c22

Make sure correct piston is installed

B 27 engines = Demolin or Mahle pistons,
B 2B engines = Mahle pistons.

ol =

T



Group 21 Reconditioning engine

)

Demalin

5092-5

Mahle

=

5128

5092-1

Cleaning, checking

caz3
Press out gudgeon (piston) pin

Assemble support tool. Use piston support 5092-5 for
Demelin pistons and 5128 for Mahle pistons.

Motle that support 5092-2 must be turned different ways
for different pistons.

Position piston with connecting rod and cap, but with-
out bearing shells, in support. Arrow on top of piston
must paint up.

Fress out gudgeon pin, Uss drift 5092-3.

Pistons 1,2 and 3
Connacting rods
marked A, C and E
or1,3and &

]
S

Pistons 4, 5 and &
Connecting rods marked B, D and F
or 2, 4 and

18 TR

c24
Check connecting rods
Use an alignment gauge.
Chack out-of-true, twist, 5-form.

Check bolt threads and replace if necessary, see
C10-11.

C25
Heat connecting rods

Install caps on connecting rods but not bearing shells.
There should be approx. 1 mm (0.04") clearance be-
tween connecting rod and cap.

Place small end on heater and heat (o approx. 250°C
1480°F).
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Cleaning, checking

C26

Place piston support and piston in holder
5092-1

Use 5092-6 for Demolin pistons and 5128 for Mahle pis-
tans,

Arrow on top of piston must point up.

c27
Place gqudgeon (piston) pin in tool
Immerse in oil

c28

Place connecting rod support and connecting rod
in holder

IMPORTANT! Connecting rod support and connecting rod
must be turned in different directions for different pistons—
connecting rods,

Gudgeon pin must be pressed in immediately (Operation
C29) otharwise it may Jam halfway.

Pistons 1, 2 and 3
Conngcting rods
marked & Cand E
orl,3and 5

U

Marked 1-2-3

5092-2

Pistong 4, 5 and &
Connecting rods marked 8, D and F

ar2. 4and B gz

—

Markad 4-5-6

5092-2

34
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289
Press in gudgeon (piston) pin

Quickly prass down drift by hand until it contacts sup-
port taol.

Lift away piston with connecting rod from holder. Re-
move drift and guide pin from gudgeon pin.
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- Grind down & mm {0.20 in)

S Grind flush

[TRE

Cleaning, checking

c30
Install piston rings

Note position of oil ring gap.

£31

Check if chain dampers and tensioners are of ear-
Iy or late type

Early types must be replaced with new ones.

IMPORTANT! Late type chain tensianers may only be used
with late type chain dampers.

Early type Late type
1 bent chain damper . without oilway with oilway

2 chain tensioner. .. ., @=04mm @ =12mm
10.016") {0.0a7")
3 straight chain
damper............ L=1M mm L= 220 mm
{6.85") {8.86"")

IMPORTANT! On B 27 engines manufactured up to
approx. middle of 1976 a bent chain damper with a
small mounting is fitted.

When replacing this type with a late type chain damper,
late type screws, washers and spacers must be fitted.

In addition two faces on the timing gear case must be
ground to make space for the new wider dampers. One
face must be ground down by 5 mm and the other
flush.

c3z

Clean, check chain tensioners and chain dam-
pers

Important! Do not disassemble tensioners. | locking pin
falls out, complete tensionar musi ba replaced.

Check that oilways in chain tensioners do not leak.
Check dampers for damage and wear.
Replace parts as necessary.
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Cleaning, checking

£33
Clean, check chains and sprockets

Check for damage and wear.
@ @ IMPORTANT! If damaged, replace chains and gpmckﬂts o=
gether. Also replace oil strainers behind tensioners.

(E Wil

c34

Clean, check flywheel (man. gearbox) and carrier
plate |auto.)

Carrier plate with ring gear must be replaced as one
unit.

Damaged or worn flywheel must be replaced with ring
gear attached. Ring gears can be replaced separataly.

New flywheels are rustproofed and should be washed
(degreased] prior to assembly,

Replacing ring gear
Operations C35-39

C35
Heat new ring gear to +230°C (446°F)
Heat in an oven or by oxyacetylene flame.

It oven is to be used begin heating now. With axyace-
tylene, heat just before installation.

Cc36
Drill hole between two cogs

Use a 10 mm (0.4 in) drill.
Hole depth = 8 mm (0.35 in).

IMPORTANT! Do not drill into flywheel -since it may
hecome out-of-balance.

whdnd
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Cleaning, checking

¢ c3z
Remaove ring gear
X Mount the flywheel in a vice protected by soft jaws.
Lever off rirlg gear with a screwdriver. It may be nedes-
sary to split the ring gear above the drilled hale.

Clean mating surfaces on flywheal.

C38
Heat new ring gear to approx. 230°C (446°F)

Check temperature with solder (40% tin, 60% lead). Sol-
der malts at 220-230°C (428—446°F),

38
Install new ring gear
Position ring gear.

IMPORTANT! Bevelled side of ring gear must face fly-
wheal.

If necessary tap ring gear until flush. Use a brass
drift.
Leave to cool.

(LT

C40
Clean and inspect oil pump
Disassemble and clean oil pump.

Check for damage and wear and also that relief valve
plunger runs smoothly.

Check that axle is firmly secured to eylinder block.
Test relief valve in a spring tester.

Replacement oil pumps are only available as complete
units (pump body cover, gears and relief valve). Spare
parts for the ralief valve are, however, available,

Re-assemble pump.

ON 88.3 N (19.7 Ibs) c41
. l‘-_E £6.5-60.5 mm Clean and check parts
A= (2.22-2 38 in) Oil strainer, sump, lower crankcase, valve covers and
(3.52 in) — ’ timing gear case.

a7
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Assembly

D. Engine assembly

Always use new seals, O-rings and gaskets when assembling the engine.

a8

CRANKSHAFT
o1

Install main bearing shells in engine block and
main bearing cap

Make sure that matched pairs are installed together.
Bearing cap at flywheel end is marked 1.

Nota! The holes in the bearing shells must coincide with
the oilways in the engine block.

Lubricate the bearing shells and studs.

D2
Locate crankshaft
Lubricate bearings.

D3
Install thrust washer segments
Lubricate washers,
Mote the ocilways in the two lower sagments,

D4

Install rear main bearing cap with shells and hol-
der 5096 for main bearing

Rear cap is marked 1.

ldentification number and casting lug on the bearing
cap should face forwards.

Install cap, holder and nuts.
Torque to 40 Nim (30 f.ibs.)
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Assembly

D5
Check crankshaft end float
Move the crankshaft lengthwise back and forth and
measure the clearance with a dial indicator,
Endfloat . ......cocoievnmnnnniis 0.070-0.270 mm
{0.0027-0.0106")

Replace thrust washers if necessary, Washers are avail-
able in the following sizes:

standard, ........ 2.30-2.35 mm (0.0905-0.0925 in)

3. B [mme— s 2.40-2.45 mm (0.0944-0.0964 in)

& e 2.45-2.50 mm {0.0264-0.0984 in)

o 2.50-2.55 mm (0.0984-0.1003 in)

De

Install three remaining main bearing caps with
shells

Identification numbers 2, 3 and 4 and the casting lugson
the caps must face forwards,

Secure front bearing cap with holder 5086 and install
nuts on each of the two centre caps.

CRANKSHAFT REAR SEAL, PILOT BEARING
D7
Install seal holder

Use a new seal.

Using a straight edge, make sure that the holder is flush
with the cylindar block.

D8

Install erankshaft seal
Assemble standard handle 1801 and drift 5953.

Lubricate the seal and groove. Pack grease between the
sealing lips.

Place the seal on the drift, see fig.

Tap in the seal until the drift abuts the crankshaft.
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Cars with manual gearbox rig

Install new pilot bearing in crankshaft
Tap in the bearing until it abuts the crankshaft.
There are two types of bearings:

Early type = inner diameter 17 mm {0.669"). Use stan-
dard handle 1801 and drift 5101.

Late type = inner diameter 15 mm (0.590"), Use drift
1426.

CYLINDER LINERS
D10
Check mating surfaces for shims

Check that surfacesin liner and block are clean and free
from dafects.

D11
Install no 1 liner without shim
Check line-up marks and number.
Install two holder 5093, hand tight.

D12

Set dial indicator zero position

Flace dial indicator in outer hole in holder 5192 (5094
can also be used).

Rest holder on a flat surface (e.g. cylinder block) and set
zero.
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+ 0.16-0.23 mm

Shim

Assembly

D13
Measure liner height

Measure at three different positions, as shown adja-
cent

Differance between the three measurements must not
exceed 0.05 mm If greater, check for dirt, etc.

Use the highest measurements for the calculation,

Example: 1st measurement ... ................ 0.1 mm
2nd measurement .. .......o...i... 0.08 mm
Ard measurement, ... ... ..o, 0.09 mm

I}Iﬂmncn_hetwaen measurements does not exceed 0.05
mm and highest measurement is 0,11 mm.

D14

Select correct size shim

Distance between top of liner and block should be
0.16-0.23 mm. Gap should be as near as possible to (.23
mim.

Select a shim which is the same or just under the cal-
culated thickness.

Shims are available as follows:

Colour Thickness
B s e S i e e 0.070-0.105 mm
IR, oo ernriiss e e her b wiaiacE 0.085-0.120 mm
Rad .. .ooeiieiiinisnnne e ena. . 0.106-0,740 mm
YalloW, e inn s r e e s B 1300185 mm
Example:
Max. speciliet gap ... i e e e 0.23 mm
Measured gap (without shim) . .............. 011 mm
Difference. .. ... vavvaiiiis N A S R 012 mm
Select a white shim,

D15

Install same size shim on all liners

Colour marking should face upwards and be visible
when liner is installed.

The tongues (B} on the inside of the shim should fitinto
the groove in the liner (C).

D16

Install liner in block
Dbserve liner identification marks as applicable.
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D17

Check liner/deck height
Install four holders 5093 for one bank of eylinders.

Measure height at three places. Differe nce between va-
lues must not exceed 0.05 mm (0.0020").

Liner height = 0.16-0.23 mm (0.0063-0.0091").
Exchange shims if necessary.

D8

Measure difference in height between next
liner

Measure at points 1, 2, 3 and 4 as illustrated.

Difference between 1 and 2, and 2 and 4 must not ax-
ceed max. 0.04 mm (0.0016").

Exchange shims if necessary and re-measure according
to-D17.

If new liners are used and difference is too large, rotate
liners or change positions and re-measure.

D19
Measure liner/deck height for 2nd cylinder bank
Follow D17-18.

Then transfer the two outer holders to the 1st cylinder
bani.

PISTONS, CONNECTING RODS

Cylinder 114|2|6|3|6
Marking of connecting  earlytype |A|B|C|D|E|F
rod and cap latetype (1|23 |4|6|6
Crank wehs, from rear 3 2 3
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Dzo

::::t:ﬂ bearing shells in connecting rods and

D21
Turn piston rings so that gaps are not in line
MNote position of oil ring gap.

Daz
Lubricate:
— bearing shells
— tylindar bores
= pistons

D23
Install piston

Use a piston ring compressor tool,

IMPORTANT! Arrow on top of piston must point for-
wards.

D24
Install connecting rod cap
Use new nuts, lubricate mating surface,
Targue to 45-50 Nm (33=37 fi.lbs.).
Check that crankshaft can be rotated,

IMPORTANT! Marks on connecting rod and cap must
match.

Bearing gap should point:
— rearwards for cylinder 1, 2 and 3
— forwards for cylinders 3, & and 6.

LOWER CRANKCASE, SUMP
D25

Check if crankcase is early or late type

Late type crankcases are fitted with a collar to prevent
the sleeve in the oil channel from falling down into the
sump.

For early type crankcases, install a new sleave (P/N
1161057-3) and secure with Locktite.

43



Group 21 Reconditioning engine

Assembly

718 ot

44

D26
Install sleeve and O-ring in oil channel

D27

Remove main bearing holders and nuts

Ifany of the pin studs is slack torque to 15-20Nm [11-15
ft.lbs.).

D28
Apply sealer

Mating surfaces for lower crankcase as well as main
bearing caps should be smeared with sealer P/N
1161058-1.

D23
Install lower crankcase
Tighten nuts and bolts by hand.

Align crankcase so that rear edge is flush with cylinder
block rear. Use a straight edge. Check both sides.

IMPORTANT! Crankcase and eylinder block must be flush

atherwise distortions may result and cause noise or dama-
=[-8

D30
Tighten main bearing nuts

Tighten in order shown adjacent to 30 Nm (15 ft.lbs.).

Re-check that lower crankcase lies flush with the rear of
cylinder block, see D249,

Angle-tighten main bearing nuts

Use protractor 5098,

A measuring stand can be used to align the protractor.

The magnetic base of the stand should be placed on

fixture 5099 and the arm pointed towards the protrac-

tor,

@ Slacken nut 1

@ Tighten nut 1 to 30-35 Nm [15-27 ft.lbs.].

@ Angle-tighten nut 1 1o 73-77°

@ Slacken and re-tighten remaining nuts in order spe-
cified above.

D32
Check that crankshaft rotates.
Tighten bolts for lower crankcase
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-
4?-30 Nm

Automatic

-f.=q

E-T 4]

Assembly

D3z
Install:

— splash panel
— oil strainer with O-ring
— oil sump with gasket.

FLYWHEEL, CLUTCH, CARRIER PLATE

Install flywheel (manual)
install carrier plate {automatic)

Flywheelfcarriar plate can only be installed in one posi-
tion since bolt holes are asymmetrically located.

Use new bolts.

Tarque to 45-50 Nrm (33-37 ft.Ibs.). Use locking sector
5112 to lock the flywheel.

Auto: Note position of support plates. Inner plate sho-
uld be turned with bevel forwards.

D35

Instail clutch driven plate and pressure plate
Turn the plate so that the hub faces outwards, away
from the flywheel.

Different centering drifts for different types of gearbox-
Bs:!

MB0/61 = drift 5113

M4E/46 early type = drift 2484
M45/46 |ate type = drift 5111

Tighten pressure plate retaining screws crosswise, a
few turns at a tima to avoid distorting the plate.
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Cylinder head, reconditioning

E. Cylinder head, reconditioning

Lbrg -

46

EV
Remave all parts from cylinder head

Take care not to score/damage the mating surfaces.
Note! Do not interchange valve parts.

E2
Clean cylinder head and parts

Remove carbon deposits from the combustion cha m-=
bers and valves,

Clean valve seats with a grinder (to be able to see
cracks, damage, etc.).

Clean gasket mating surfaces.

Use a plastic scraper and if necessary a fine grade wet
abrasive paper.

E3
Check all parts

Visible damage, wear, ete.

Check cylinder head for warp
Use a straight edge and feeler gauge.

Warp = max. 0.05 mm (0,002 in) per 100 mm (3.94
in),

The cylinder head must not be machined but instead
replaced if the warp is too great.



Group 21 Reconditioning engine

Cylinder head, reconditioning

E5
Check camshaft end float

Pasition the camshaft and make sure that it turns easi-
Iy.

Fit the locking fork, Measure the end float with a feeler
gauge, The clearance must not exceed max, 0.5 mm
(0.020 in). Replace the locking fork if the end float is too
large.

Remove the locking fork and camshaft,

E6
Check valve guide — valve clearances
Use a dial indicator.

Use new valves and press up 5-10 mm (0.2-0.4 in) with
finger when measuring.

The clearance must not exceed max. 0.15 mm (0.0059
in}.

E7
Check valve springs

The springs are colour coded, and two different types
are used depending on engine type.

Colour Lenth, Load
code mm (in) N (ibs.}

47.2 (1.88B) o 0
GREY 40.0 (1.57) 233-268 (52-60)

32.2(1.27) 521-585 (116-131)

47.1 (1.85) o 0
GREEN 40.0 {1.57) 230-266 (51-59)
30.0 11.18) 613-689 (137-154)

Valve guide replacement
Operatons E8-14

E8
Press out valve guides
Use drift 5218.

Piace the cylinder head on a sloping surface so that the
valve guides are vertical.
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Eg
Select a new valve guide, one size larger than old
one
The valve guides are marked with grooves.
Valve guide Mark Reamer
Standard + no groove -
Oversize 1 1 groove 5166
2 2 grooves 5167 5165
a 3 grooves 5168
ET0
Ream seat for guide
See above table.
3
Heat cylinder head to approx. 150°C. (300°F)
E12

Cool valve guide to approx. -70°C (-95°F)

Use liguid carbon dioxide or equivalent to cool the valve
guides,

Wear protective gloves and safety glasses.

E13

Press in new guide

Motel This must be done very quickly, within 3-4
SBCS.

Flace the eylinder head on a sloping surface so that the
valve guides are vertical.

Use drift 5108 for intake and 5109 far exhaust valve
guides,

E4
Clean inner surface of new valve guides
Use reamer 5224,

Heamer 5164 can also ba used,

Valves and valve seats must be ground-in if guide has been
replaced,
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Cylinder head, reconditioning

RS R (5 o

£3

T

Valve seat replacement
Operations E15-22

Mote! Valve guides must always be renewed before repla-
cing seats, ses E8-14,

E15
Clean combustion chambers

Clean the surfaces until the edge of the inserted seat is
clearly visible.

E16
Remove valve seat

Machine the valve seat. Use Mira valve cutter P/N
998 6045-5. Follow the manufacturer's instructions.

Make sure that the cylinder head is not damaged. Clean
carafully.

E17

Measure valve seat diameter in cylinder head and
select a new seat of correct size

Use an internal micrometer.
Valve seats are available in three oversizes.

The interference batween the valve seat and recess in
the ecylinder head must be 0.070-0.134 mm
(0.0027-0.0052 in). |. e. the valve seat must be
0.070-0.134 mm larger than the recess in the cylinder
head.

If too small, fit a new cylinder head. If too large, mill the
valve seat to correct size, Use a valve cutter.

E1g
Heat up cylinder head
Approx, 100°C. (212°F).
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Cylinder head, reconditioning

E19
Place new valve seat in correct assembly tool
Use 5029 for intake seats and 5220 for exhaust seats.

E20
Cool valve seat to =70°C (-95°F)
Use liquid carbon dioxide or equivalent.
Wear protective gloves and safety glassas.

E21

Tap in valve seat

Note! This must be done quickly, within 3—4 seconds 1o
avoid temperature loss,

E22
Check fit of valve seat

Make sure that the seat has bottomed correctly and is
secura. If not, fit a larger size.

After valve sest replacement, valve seats must be milled
and vailves ground,

Grinding of valves and valve seats

Operations E23-24
E23
Machine grind valves
Intake valves . ... .. _. 295°
Exhaust valves ... ... 445"
Also grind flush the end of the valve stem.
1 10
E24
e Mill or grind valve seats
Check valve fit
If necessary grind-in valves with grinding paste.
1.7-2.1 mm ) 1.3-1.7 mm 2.0-2.4 mm
m.um_m—_t_maza inl IIE.EEI. 1-0.0669 in) (0.0787-0.0944 in}
- W

e
atf\\\_ _.-"1““

i T

e

Intake valve saat
Early types

>
-

Exhaust valve seat

i
Intake valve seat

Late types (venturi seat):
15" and B0° ara correct angles
1o reduce seat width,
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Oilway in shaft points
downwards

The fiat face must be
turned towards the
circlip snap-ring
groove. Applies to
all four rocker shaft

supports

A = thin spacer
B = thick spacer

Cylinder head, reconditioning

E25

Assemble cylinder head
Use drift 5218 for valve guide seals.
Use new gaskets,

The locking fork should be loosely fitted and not tou-
ching the camshaft,

Before fitting, check that the spark plugs are clean, re-
place if necessary. Electrode gap = 0.6 mm (0.024 in).
Tightening torque 12+2 Nm (9+1.5 ft.lbs.},

EZ26
Clean and check rocker arm shaft

Disassemble only if necessary. (Place parts in order, 50
that they can be re-assembled in the same position.)

The clearance between the rocker arm and shaft is for
new parts 0.012-0.054 mm, (0.0005-0.0021 in).

IMPORTANT! The rocker arm contact surface on the
camshaft is face-hardened and must not be ground.
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F. Engine, assembly

CYLINDER HEAD

Install eylinder heads one at a time i.e. perfcrm operations
F1-7 separately for sach cylinder head.

F1
Turn crankshaft to TDC for cyl. 1.

F2
Install guide sleeves in cylinder block

Secure the sleaves with e.g. 8 3 mm drill, This prevents
the sleeves from being forced down when the cylinder
head is fitted,

F3
Install cylinder head gasket and cylinder head

First remove liner holder 5093 and then the protective
paper in the water passages.

MNotel Different gaskets for right and left eylinder
heads.

Fdq
Set camshaft

Left side: groove in camshaft must point up and No. 1
rocker arms should have clearance,

Right side: groove in camshaft must point out and
denwn.
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F&
Install rocker arm assembly

Use the correct bridge on the right and left sides. Brid-
ges are the same but must face different directions.

— left side circlip must face forwards and
— right side circlip must face rearwards.

F&
Clean, lubricate and install cylinder head bolts
{Remowve 3 mm drill beneath guide sleeves.)
Tighten balts by hand.

Two different types of eyvlinder head bolts are in use, de-
pending on the thread length in the cylinder block.

¥ P Lata type = bolt thread length 27 mm (1.063 in} with was-
her

| ,1\ Early type = bolt thread length 30 mm (1,181 in) without

AN washer

Only late type bolts are available as spare parts,

If late type bolts are used on early type cylinder heads,
washers must be used [the same washers as used for late

Tl

Early type Late type type bolts).
Engine number Engine number
B27 4 11374 11375
B 27 EfF 57276 57277
B2BA.E.F - A1T
o N -I"';_“\_.—L ¥ F7
6@ @5 5@ @6 =
el 8@ Tighten cylinder head bolts
Tighten to the correct torque in three stages.
8- -® [ - 1=10 Nm { 7 ft.lbs.)
3@~ @1 1= 93 2 = 30 Nm (22 ft.Ibs.)
‘ 3 = 60 Nm (44 fi.lbs.)
2@ -4 | | 4@ @2
‘ ;i F8
1@ @8 8@ @7 :

Install other cylinder head
Install according to C53-65,

;:‘I_IL:‘:j 1 T
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Fa
Angle-tighten cylinder head bolts
At the earliest, 10-15 minutes after F7.

1 = Slacken all bolts in order shown adjacent

2 = Tighten to a torque of 15=20 Nm {11-15 ft.Ibs.} in
order shawn

3 = Angle-tighten 113-117° in order shown adjacent.
Use protractor 5098, The rocker arm bridge can be
used as a line of sight.

IMPORTANT! Bolts must be retightenad after engine has
cooled. »

TIMING GEARS

" F10
Install crankshaft gears and keys

Block holes in crankcase to prevent keys from falling
in.

Lubricate parts.
The mark on the inner gear must face out.

Note! On late types, gear and spacer are manufactured
in one unit.

Fir
Install:

— new strainers in cylinder block

= chain tensioners

— straight chain dampers

— bant chain dampers. Apply locking fluid
(/M 116 1053-2) to bolts.

F12

Set crankshaft and left-hand camshaft
The key in the crankshaft should point towards the left-
hand camshaft.

The groove in the camshaft should point upwards and
thare should be no clearance between the rocker arms
and valve stem tops far No. 1 cylinder,
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F13
Install left-hand camshaft chain and sprocket

Flace the chain on the camshaft sprocket, with the mark
on the sprocket between the two marks on the chain.

Place the chain on the inner crankshaft sprocket, with
the mark on the chain opposite the mark on the sprock-
at,

Stretch the chain on the pulling side (the side against
the straight chain damper).

Position the camshaft sprocket. Make sure that the
sprocket fits in the groove in the camshaft.

Install the centre bolt.

F14
Set crankshaft and right-hand camshaft

Install the crankshaft nut. Turn the crankshaft clockwise
so that the key points directly downwards.

The groove in the camshaft should point outwards, see
fig., and there should be no clearance between the rock-
er arms and valve stem tops for No. 6 eylinder.

: ;U.' e -
%

e

!T e, i ; ::1

R e
a1agr

F15
Install right-hand camshaft chain and sprocket

Place the chain on the eamshaft sprocket, with the mark
on the sprocket between the two marks on the chain.

Plage the chain on the camshaft sprocket, with the mark
an the chain opposite the mark on the sprocket.

Stretch the chain on the pulling (the side against the
straight chain damper.}

Install the camshaft sprocket. Make sure that the sprock-
et fits in the groove in the camshaft. If necessary rotate
the crankshaft slightly.

Install the centre bolt.

F18
Tighten both camshaft centre bolts

Tighten to a torgue of 70-90 Nm [52-66 ft.lbs.) Use a
screwdriver as a counterhold, placing it between two
cogs on the sprocket without holes,
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Fi7
Turn locks 1/4 turn clockwise

Fig
Set chain tension
Turn the crankshaft round twice,
Remove the erankshaft nut.

& Note! The key in the crankshaft should point upwards to
\ prevent it from falling out of its groove,

qu'
by -I’:? When the crankshaft has been rotated the marks for the
chains and sprockets do not coincide. It is necessary 1o ro-
tate the crankshaft a large number of turns to obtain the
correct position.

LE ]
F18
Install:
= oil pump with sprocket
— chain and gear.
Apply locking fluid (P/N 116 1053-2) to the bolts.
Fzo
Remove protective paper. Install timing gear

case
Use naw gaskets.

Smear the four lower bolts with locking fluid P/MN
116 1086-5.

Tightening torque 10-15 Nm (7-11 ft.lbs.).
Cut sides of gaskets flush with cylinder heads.
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160—180 Nm
(118-133 ft.Ibs.)

240-280 Nm
(177-206 ft.lbs.)

Group 21 Reconditioning engine

Assembly
CRANKSHAFT FRONT OIL SEAL, PULLEY
F21
Install new seal in timing gear case
Grease the seal,
Use drift 5103,
Fz2z2

Install crankshaft pulley

Fit locking sector 5112 to the flywhesl casing at the
lawer bolt {(RHD-vehicles = upper bait.)

Make sure that key in crankshaft does nat fall out.
Tighten nut ta correct torque, see lefi.
36 mm sockel.

IMPORTANT! Thare are two different types of nuts,

TIMING SCALE

Check/adjust only if necessary, eq if plate is removed or
replaced.

F23
Remove rear plug in cylinder block
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F24

Set crankshaft statically
36 mm socket.

Turn the crankshaft so that the mark for T.D.C. eylinder 1
aligns with the 20° mark on the timing scale.

-
Note! There are two marks on the pulley, 1 = T.D.C.
eylinder 1 and 2 = T.D.C. cylinder 6.
F25
Set crankshaft at T.D.C. cylinder 1
Insaert a 8 mm drill (0.3151n),in the blanking plug hole sa
that it rests on the crankshaft counterweight.
Press lightly on the drill and turn the crankshaft slowly
in the normal direction of rotation until the drill fits into -,
the hole in tha counterweight.
The engine is now set at exactly T.D.C. for cylinder 1.
F28
Check/adjust timing scale
The zero-mark on the scale must align exacfly with the
mark on the pullay,
F27
Install blocking plug
‘;,-: Use a new seal,
b 3§

Tightening torque 35-40 Nm (26-30 ft.lbs.).

Before proceeding with valve clearance check:

Camshaft setting must be checked. See specifica-
tions on page 8.
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VALVE ADJUSTMENT, VALVE COVERS
See footnote on page 58.

Different clearances for different engine types

Valve cleargnce mm (in), Type 1 Type 2
cold engin
intaka. . . PP s [ = 1 §
ENBUBE . oo e s (0.004-0.008 in) &%ﬂ in)
0.25-0.30 0.30-0.35
{0.010-0.012 in) {0.012-0.014 in)
B27A1976-1979......... X
BEZBA 1980 .....civuiciis X
189811882, ... ..... | X
B2TE 1975-1978. ... _... X
18791880
Sweden and Aus-
tralim ... .. ; X
1979-1980 Drhﬂr
markets b X
B2BE 1981-1983... ... |X
B27F1976-1979.........- | XK
BXIFI88E. . .o x
B27F 1981-1982 . . . . x
F28
'l;'urrl crankshaft to firing position for No. 1 cylin-
er

The mark 1" an the pulley should align with the zero-
mark on the timing scale. Both rocker arms for No. 1
cylinder should have clearance.

F23
Check/adjust valve clearances
Check the following valves in the set position,
Intake: cylinders 1, 2 and 4 2 5 S
Exhaust: cylinders 1, 3 and 6 F
F30
Turn crankshaft one turn in normal direction to
overlap position for No. 1 eylinder =

The mark 1" an the pulley should align with the zero-
mark on the scale. There should be no clearance be-
tween the rocker arms and valve stem tops for No. 1
cylinder.

Fa1
Check/adjust valve clearances
Check the following valves in the set position.

Intake: cylinders 3, 5 and &
Exhaust: cylinders 2, 4 and &

1)
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F3z
Turn crankshaft one turn to firing position for No.
1 cylinder

The mark 1" on the pulley should align with the zero-
mark on the timing scale. The rocker arms for No. 1
cylinder should have clearance.

This is now the correct setting for installing the distribu-
lor.

F33
Install gaskets and valve covers

Use new gaskets. Apply a few spots of sealing com-
pound. (P/N 116 1026-8).

Place only four bolts in each valve cover. Do not tighten
since the covers are to be removed |ater on,

To ensure that the junction between the valve cover, cylin-
der bloek and timing gear case is fully leak-proof, a thin coat
of silicona (F/N 116 1048-2) can be applied to the joint,
Notel Do not use too much silicone otherwise it may enter
the lubrication system and block the oil channels.




Group 21 Reconditioning engine

Index

Camshaft

PAITOVAL . « o vmrrirmrarsssasans

endllgat. ............

installation ..............

Carrier plate (Auta)

FEMOVAL . o e e e ciiiiaean
IDEDBELON - . o eminn smvssnivasnns
Inetallation o ees s oaais

Chain dampers, tensioners

CREITVONBE oo wwiwiii e s a i die "
different types_..............
Ty T 1] T A PR
installation ....... b T rEh

Clutch

Connecting rod hnanngs
removal . . e
installation

Connecting rods

side clearance . .. .............

terriesal s T e
bolts; replacement ..........
BTN & ooy wovis e ion s i
raplacement., ... ..........
different types.........ociaaa
installatlon . ...coviiviieiiis

Crankshaft oil seal

rear, removal ... s
Installation:. oo il i s

front, remowval

Crankshaft pulley
rernoval .

installatlu-n...,.

Crankshaft

rermoval

installation .

end clearance
Cylinder block

cleaning-checking .
62

installation .....cchiiniins,

inspection ... ...............
differenttypes................

Opera-
tion

E1
ES
E25

B17
C34

B586
3
C32
Fi1

BB
D35

B15-16
D20-24

B14
B15-16
C10-11
Cc7

C20-29
C20
D20-24

B17-18
D7-8
B2

F21

B1
F22

B8
Ci18-19
CZ0
D1-6
D4-5

2

Index
Page
Cylinder liner

46 plasiag ol
a7 CEAPABEE 51 cus s s Fva s
61 RO o i i i s

INEEECHON 4« o vsvmnrs sy oms s
25 finer height. ........oooeeennnn
36 InstallBthon . oov e aeesiziaas
45 Cylinder head gasket

Installation ...o.ci i svesnnrss
22 Cylinder head
35 removal .
a5 disassembly . .....coociiianins
54 cleaning-checking.............

MREP e s el e s
25 assembly, . T
45 bolts, d1ﬂarant l',rpEﬁ

installation .. ......... .
24 bolts, tightening . ... .........
43 Flywheel

removal ... ..., T T A
24 IMEPBREON . v vev i s vsivae e
24 ring gear replacer‘nent ..... e
28 installation .
23, Gudgeon pins
28, 33 T
3z LR s | RO
32 installation ...................
43 Lower crankcase

RO 2 s s S BT
25 inetallaon oo
33 Main bearings
21 removal ...
87 [l | [ 1§17 RN

wndtlod-L o
21 nuts, tightaning. ... ...........
57 Oil pump

removal . .
23 cleaning- Ehenhng ...........
N installation ..o...uciiiin.il..
32 il strainer
38 FEMOVEL .
38 installation ........ ..
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Group 21 Reconditioning engine

Index
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tion Page tion Page
Overflow (relief) valve Timing gear chains, sprockets
{in cylinder block) wear check . . o FEAPRSCR : = 21
d'ﬂchng.dlfferanttmas,,.... ci4 30 pOOVEl i AT 22
replacement . . ceviiens G16=17 30 INBPeCtion o i civ i svesris C33 36
Pilot bearing (manual) installation . ........... N Fi0-19 54
removal . fid Liidvs BIB 25 Timing gear covar
lﬂﬂﬂ“mlﬁﬂ-.................. Da 40 PRGN E o s B2 "
Piston pins installation ........... S F20 56
see Gudgeon pins Timing scale
Piston rings checking-adjusting . ........... F23-27 57
[T | e e R e c7 26 Valve covers
axial play. .. ..o CcB 28 removal . .....o.oo o B2 21
T [ T P . 28 installation ....... R F33
installation ................... C30 35 Valve guides
Pistons clearance. ... .............00.. E6 47
removal ...................... B15-1§ 24 replacement. ..o ienns Eg-14 47
types, manufacturer. . ......... C1=2 26 oil seals, removal ............. E1 46
dfameter .... .. isawisaeae;  G3 26 oil seals, installation . ......... E25 51
clearance.......... c00inve... Cd 27 Valve seats
inspection........ooovvie ey C7 28 grinding.........oveivniiian, E24 50
replacement.................. C20-29 32 replacement . . ... ... ........ E15-22 45
installation ................... D20-24 43 Valve springs
Pressure plate PBMOVEL . o s e E1l 46
removal........oieviaiiis..,  B1B 5 INSPECHON . v vvvrer e e E7 47
installation ............0000nn. D35 45 installation ................... E2B 51
Ring gear Valves
replacement. ... ... ... ... £36-39 36 ramoval oo os s vesaeeas EY 46
Rocker arms grinding........covivvveenaan. E23 50
(=17 [ 1| BB 23 installation ................... E25 51
cleaning-inspection ... ........ EZ6 51 adjustment................... F28-32 59
installation ................... F5 53 Vibration damper
Sump see Crankshaft pullley
mmoval.. ..ot Cie e s B12 23
installation .......coouivviiaes D33 45
Thread inserts
general information........... Al 14
installation ......... Ao 14
non repairable thr&ads ........ A3 15
thread inserts Ad 16
s [T Ad 16
spark plug threads. ........... AL 16
installation ... ................ JAB-11 17
removal .. .....iiiiie e ATZ-14 19

B3



-

National
Institute for
AUTOMOTIVE
SERYIGE
EXCELLENCE

VOLVD SUPPORTS VOLUNTARY
MECHANIC CERTIFICATION
BY THE N.1AS.E.

(U.5.A QOnly

Service literature

Your
maost important
special tool







