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B28A-B28E-B28F

What do these designations mean?

JBEB Ei
! A = carburetted engine
E = fuel injected engine
F = fuel injected angine "USA modsals”

28 = displacement

B = petrol {gasoling)

This manual covers the following engine types:

Engine type Maodel year
B28 A 1982
B28BE 1982—
B28F 1983~

Volvos are sold in versions adapted for different markets.
These adaptations depend on many factors including leg-
al, taxation and markel requirements.

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

&




Group 21 Reconditioning engine

Contents

Contents

IMPOYEANEINPOPMBEION, oo i it ot s s e e B e
PRI CAIONMS . i i i st i s o i SAh st 6 mm e e e
-~ Special tools

Threadrepairs ............... T

Reconditioning engine
Disassembly ... ... ... ... . ... ........
Cleaning and checking
ABsemblY e e
Cylinder head, reconditioning
Assembly (cont.)

]
Index page 58

-~
This manual deals exclusively with the overhaul of the
engine.

. A For work carried out on an engine installed in the car, and
for engine removal and installation, please refer to the
appropriate manual in section 2.

Order number: TP 30703/1

We reserve the right to make alterations without prior notification.




Group 21 Reconditioning engine

Impaortant information

Important information

|
Tightening torques
— i Mearly all of the B 28 engine is made of aluminium
g;':l —— 1 L alloy. The threads are tapped directly into the alloy. For 3
= this reason it is extremely important that all of the balts
N m are tightened to specified torque.
Two types of tightening torques are used in this
rmanual: -
" | Tightening torque 40 Nm (30 ftlbs) = a torque /) I
e wrench must be used. I
1l. TightaningtorquedﬂNm{EDTt.Ihs}rcorrectvalue,
howeveritis not necessary to use a torque wrench.
Specifications
F Y
Group 20 General

Engine serial number and part number

Located on a plate in front of the oil filter.

B 28 E/F models: An additional decal at the rear of the
right-hand cylinder head, shows the last three digits of
the part number.

- _ el ) i |




Group 21 Reconditioning engine

Specifications

Group 21 Engine block

CYLINDERHEAD

Max. warp is 0.05 mm over 100 mm.
Replace cylinder head if warp exceeds 0.05 mm.

Cylinder head gasketthickness ... ....... ... ... ... .. . .. 1.14-1.50 mm (0.045-0.053 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.

Bore, linersmarked 1 (A-marked piston) .................. . ... 91.00-81.01 mm {3.56826-3.6830 in)
2{B-markedpiston) ............... ..., 91.01-81.02 mm (3.5830-3.5835 in)
3({C-markedpiston} ...............ooo .0 91.02-91.03 mm (3.6835-3.5838 in)

Linerheight above block face (newshimsfitted) ... ... ......  0.16-0.23 mm (0.0063-0.009 in}

Shims for adjustment of liner height:

thickness, blue paintmarking ........ .. ... ... . ... . . ... 0.070-0.105 mm (0.0027-0.0041 in)
whitepaintmarking ......................., coov. 0.085-0.120 mm (0.0033-0.0047 in)
redpaintmarking & oo DT i 0.105-0.140 mm (0.0041-0.0055 in)

yellowpaintmarking wc.ooouianinamrasain <o 0.130-0.165 mm (0.0051-0.0064 in)



Group 21 Reconditioning engine

Specifications

PISTONS

Pistons and liners are matched sets.
Weight
Max weight difference between pistonsin sameengine ...
Height, overall A-and F-engings .........cooviiiiiiiiinninn..

E-engine .

45523 grams (16.25+0.1 oz)
6 grams (0.2 oz)

62.8 mm (2.4724 in)

65.3 mm (2.5709 in)

38.8 mm (1.5276 in)

B e R S e e R R T 41.3 mm {1.6260 in)
Pistonfloat ......... s T R T R T T 0.020-0.040 mm (0.0007-0.0015 in}
Piston diameter, A-markedpistons .............c.cc0iiiiiinnn.. 90.970-90.980 mm (2.5814-3.5818 in)
B-markedpistons ... ... ... . 90.980-90.990 mm (3.5818-3.5822 in)
C-markedpistons ................00.00, 90.990-91.000 mm (3.5822-3.5826 in) j
r_l___-_--_'_"j o
= )

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

—1
E’ i

135 BE

Diameter, gudgeon pin bore:

Marking,, piston Marking, gudgeon pin

Blue B e S DR R s T 23.610=-23.513 mm {0.92565-0.9257 in)
White WIS, ossa s s e s T s S B e e 23.507-23.510 mm (0.9254-0.9255 in}
Red BB Cosvsines se o mmy SSa T R e 3 23.504-23.507 mm (0.9253-0.9254 in)

Pistonrings

|
2‘#15 mm Ring gap measured 15 mm (0.6 in) from

lower edge of cylinder. ~
gur
Upper Lower Qil ring [
comprassion compression
ring ring
Height .. mm  1.478-1.480 1.978-1.930 2.629-2.731
in 9.0582-0.0587  0.0779-0.0783  0.1035-0.1075
Sideclearance imeasured with ring on piston) ... ..., mm 0.045-0.074 0.025-0.054 0.008-0.233
in  0.0017-0.0028  0.0009-0.0212  0.0003-0.0091
Ring gap when checked in 91 mm (3.5826 in) cylinder (B 28],
BEETIN i oo o 3 b B0 0 e R mm  0.40-0.60 0.40-0.60 0.38-1.45
in  0.0187-0.0236  0.0157-0.0236  0.0150-0.0570

Gudgeon (piston) pins

Diameter

Marking, Marking, piston

gudgeon pin

Blue BIUBE N n s siitinriua i s i S
White WRIEEA] croccm oo o smed s s St S
Red Redid) ...

Clearanceinconnectingrod ... ... ... ... . ..... .
Clearance inpiston . ... .. ...

d

23.500-23.497 mm (0.9251—0.9250 in}
23.497-23.494 mm (0.9250-0.9249 in)
23.494-23.491 mm (0.9249-0.9248 in)

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

a.'.r .
TPl Ry ]



Group 21 Reconditioning engine
Specifications
VALVE SYSTEM
Valve clearances
Cold engine Warm engine
Imtakevalves ... . ... .. e 0.10-0.1% mm 0.15-0.20 mm
(0.004—-0.006 in) (0.006-0.008 in)
Exnaust VaEIBE . . o ve e o e e . 0.25-0.30 mm 0.30-0.35 mm
{0.010-0.012 in) 0.012-0.014 in)
Valves mmlin)
29,5 44,5
FY 7.965-7.980 7.975-7.980 7.945-7 560 79667 980
' (0.3136-0.3141) 10.3135-0,3145) {0.3127-0.3133) (0.3136-0.3141)
t ) |
N—x | !
44 = == —tr : 37 T - '
o (1.7322) /|( 7 Y T"' (1.4586) Uﬁ
: y Tapered Tapered
s » 22 {1.2588) ol
008 Intake valves Exhaust valves
Valve seats mm{in)
#
1.3-1.7 (0.0611-0.0663) 2.-2.4 (0.0787-0.0244) By
- . .fo;m s
. Fia ! ! '\--.._\_1 /
=

s ._.:.-- J A
112 1385 : : ﬁ éy--- Ixh%kxyﬁ
H Intake valve seat Exhaust valve seat f g

Wenturt ssat: 15° and 607 angles can be

: Mote! When replacing valve seats: the intarference be-
used to reduce seat width.

tween the valve seat and its bore in the cylinder head
must be 0.070-0.134 mm (0.0027-0.0052 inl, i.e. the
-~ valve seat diameter must be 0.070-0.134 mm greater
than the diameter of the bore in the cylinder head.

Valve seats are available in three cversizes.
Valve guides mm (in)

=T | NPT e P PP e o 25 S 50.1-51.3 {1.2725-1.3030)
InnerdlEmeter o e s T T S L AR 8.000-8.022 (0.3149-0.3158)
Press-in measurement to cylinder head contact surface against
block:

T e S o G o S A L 30 S W e 8 e i 39.5-40.5 (1.5551-1.5944)

B EIBE - o o et o o s e TR e ¥ .. 36.9-37.9 (1.4527-1.4921)

Valve guides are available in three oversizes, and are marked with grooves.

Marking Reamer for seat
Standard Mo groove - ‘
Ovaersize 1 1 groove 5166
2 2 grooves 5167

- 4 3 3 grooves 5168
e
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Specifications
Valve springs
Springs are green.
Fe—3 Length under different loads:
o ———
——" C— Y Length Load
L — L,ﬁ:"'l-_:—' — mm in M Ibs.
C—— 1::_ L ge——
:;*:j % ~ 9:.)—-—._____,; ——
PO—D  — E—:h'_'—:Q 47,1 1.85 0 ]

40.0 1.57 230-266 51-59
30.0 1.18 613-689 137-154

Rocker arm mechanism

The rocker arm tips are surface hardened and must not be
ground.

Diameter, rocker arm shaft
Hole diameter, rocker arm .
Clearance, shaft—rocker arm

TIMING GEARS
Camsh:af't

s ._- -_-\." '\

|
L

fmmmmmﬁ! .3

\"

number/letter is stamped in end.

E28A&E

Identification, partnumber/letter, left ... ... ... 7401 269 615/F

right oL 74 01 269 616/F
Max lobe lifting height, leftand right, inlet ... ... 5.96 mm {0.2348 in)
exhaust ... .. 00000, c.-. 596 mm {0.2348 in)

Checking camshaft setlings (cold engine):
adjust valve clearance on 1st and 6thinlet valves to
The inlet valves should then open at:
B et cn e ommrea enemin o ot gt b o e 7 8x3F btd.c.
...... 813" b.t.d.c.

L AT 0.7 mm {0.0275% in)

..... 0.5 (0.0198)

....... 19.958-19.980 mm (0.7857-0.7866 in)
............... 18.882-20.013 mm {0.7870-0.7879 in)
0.012-0.064 mm (0.0005-0.0021 in)

Camshaft type varies with engine type. |dentification

B28F

74 071 269 486/G

74 071 269 487G
§.44 mm (0.2142 in)
5.94 mm (0.2339 in)

0.7 mm [0.0275 in)

123 bid.c
1+3° b.t.d.c.

cooo A0.440-40.465 (1.5921-1.5831)
.............. 41.040-41.065 {1.6157-1.6167)
............. 41.640-41.665 (1.6393—1.6403)
...................... 42.240-42.265 (1.6629-1.6639)
e 0.035-0.085 (0.0013-0.0033)
.............. 0.070-0.144 {0.0027-0.0055)

" T —



CRANK MECHANISM
Crankshaft

Max. run-outimeasured on two centre main bearing journals) ..

Crankshaft,endfloat ................... i
clearance (main bearings) ... ... ..

Crankjournals, sideclearance ...........ovvrvivvesermanrreen

clearance ... ... ... .. ......

Rearsealing ring diameter, standard ... ... ... ...

undersized

Main bearing journals

Dutofroundness, max. .............ccuun.n.

Taper: Mak: St i p e Fe i mieis S e i e R
Diameter, standard - oo ool i s oL T s s
L L o T T A L T

Main bearing shells, thickness, standard ., .

oversized ...

Width of crankshaft journal for thrust bearing
{rear main bearing journall:

Group 21 Reconditioning engine

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

0.007 mm

0.01 mm
70.043-70.062 mm
69.743-69.762 mm
1.961-1.967 mm
2.111-2.117 mm

Sp&cf_ﬁ-::a tions

(10,0007 in)

(0.0027-0.0106 in}
(0.0014-0.0034 in)
10.0078-0.0149 in)
(0.0011-0.00317 in)
(3.1466—3.1496 in)
13.1388-3.1417 in}

(0.0002 in)
{0.0003 in)
[2.7575-2.7583 in)
[2.7457-2.7465 in)
(0.0772-0.0774 in)
(0.0831-0.0833 in)

Ehandard Lo s N R S SR S 29.20-29.25 mm (1.1496-1.1515 in)
oversized T e e e R T 29.40-29.45 mm (1.1574-1.1594 in)
e D L D B I BT Sl S 29.50—-29.55 mm (1.1614-1.1633 in)

2 [T e AT R T TR e T R s 29.60-29.65 mm (1.1663—1.1673 in)

Thrust bearing washer, thickness, standard .. ... ........... 2,30=2.35 mm (0.0905-0.0925 in)
i oversized ... ... ... ... 2.40-2.45 mm (0.0944-0.0964 in}

A e T Y 2.45-2.50 mm 10.0964—0.0984 in)

L 2.50-2.55 mm (0.0924-0.1003 in)

Connecting rod bearing journals

Dutofroundness, max. ... ... ........
Taper, max. ...
Diameter, standard ., .. ... iy

undersizad ..o v cese e

Connecting rod bearing shells, thickness, standard

undersized ......
Bearing joamalwithth . . oo vv i i mimnvivis s sen se wais o

Connecting rods

End float on crankshaft (all con rods installed)
Length betweencentres .. ........

Max. weight difference between con rods in same engine |

Flywheel

Axialthrow, max. . ... ... ... ... ... .....

Radial throw, max. (measured atdiameter 282.4mm = 11.12in)

;
7 N\,

|
¥ L

Out of roundness

0.007 mm

0.01 mm
52.267-52.286 mm
51.967-51.986 mm
1.842-1.848 mm
1.992-1.998 mm
39.99-40.09 mm

0.20-0.38 mm
146.1% mm
+2.5 grams

0.05 mm
0,15 mm

Taper

(0.0002 in)

{0.0003 in}

(2.0577-2.0585 in)
12.0456-2 0466 in)
{0.0725—0.0727 in}
{0.0784—-0.0788 in}
{1.5744-1.5783 in}

{0.0078-0.0149 in}
{5.7539 in)
+0.09 oz

(0.0019 in)
(0.0059 inj
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Specifications

TIGHTENING TORQUES

The tightening torgues shown below apply to oiled nuts

and bolts. Degreased (washed) parts must be oiled prior
to assembly,

I(fé‘—'_‘gg\l (gg a Tighten all bolts in stages according to below:

1 = 10 Nm {7 fi. Ibs)
|:]| 2 = 30 Nm (22 ft. |bs}
: ] { 3 = 80 Nm (44 ft. Ibs)
|J'3 1{_J 51 3' 4 = Wait 10~15 minutes
J 5 = Slacken balts
| C 6 = 15-20 Nm (11-15 ft. Ibs)
32 4 4 2[ 7 = Angle-tighten ta 113-117°
f 8 = Warm-up engine to operating temperature
| 8 = Cool block 30 minutes
ﬁ f 10 = Slacken and then retighten bolts one at & time in
ﬁ_ &; 8 [ specified tightening order,
. iE_______[J_ E__‘:I Retighten according to stages 6 and 7.
| i,
L =

118 B

i ' Tightening sequence for cylinder head bolts

Main bearings

Tighten all nuts in stages:

1 = 30 Nm (22 ft. Ibs)
i | 2 = Slacken nut 1
3 = Tighten nut 1 to 30-35 Nm (22-26 ft. Ibs.)
4 = Angle-tighten nut 1 73°—77°
5 = Slacken and retighten the other nuts in the order
specified in slages 2-4.
145 D
Tightening sequence for main bearings
(via lower crankcase)
Nm ft. Ibs
Connectingrod bearings ... ... ... ... ... .. ... . cove 45=-50 33-37
Crankshaftpulley . ... .. . . . e co.. 240-280 174-203
Camshaftsprocket ................ ... ... .. . .. .. ... ... J0-90 52-G66
i Flywheel (alwaysusenewbolts) .. ... . . . . . . . .. 4550 33-37
Sparkplugs ([donotoil) ... oo oo s . 1242 9£1.5

Valve cover

.......... 15 11
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Group 22 Lubricating system

GENERAL

Oil capacity, excl.oilfilter ............. ... o0
incl. oil filter
Volume difference, max. —min.
Qil pressure, warm Engme new oil fulter
at 15 /s (900 e/min), minimum .. ..o oo ioai
BOrs (3,000 minY e prs e

Petrol (gasoline) engines, USA, Canada & Japan
Oil gquality
Accordingto APl .. e e e

* Dils with designations SFCC and SF/CD fulfil this reguire-
ment,

Supplementary engine oil additives are not recommended
because of potential damage to engine.

Specifications
...... 6.0 litres 6.3 US gts
...... 6.5 litres 6.9 US gts
______ 1.0 litres 1.1 US gts
0.1 MPa (14.2 psi)
...... 0.4 MPa (57 psil
Other markets
Qil quality
Accordingto AP-1983 .. ... ool min. SE*
ABE = oo s o i s ae S min. SF*#

* Oils with designations SE, SF, SE/CC, SFCC and SRHCD fulfil
this requirement.
MNote that SE/CD ails must not be used.
** Dils with designations SFCC and SFCD fulfil this reguire-
ment.

Supplementary engine oil additives are not recommeanded |
because of potential damage to engine, |

Viscosity (stable ambient temperatures)
[ -30 20 10 0 10 20 30 40 °C|

.224 i4 32 50 6B 86 104

-s.neswxau_)| | | ‘)‘F

2
< : SAE Wf&ﬂ

I 1

< SAE mw 40
| I
S.ﬁ:E 15w4q

- 5 .
.22—4 171- 32 50 68 BE6 104°F

Viscosity (stable ambient temperatures)
10 20 30 40°C

-30 20 -10

SAE 5W/30 >| | |
I RARE
CET w:m
1 S
s BAE mwxm Ty

< SAE 151.51/_@ |

< SAE 50W,/40
SAE 30

< sAEao |

137 Ga2

Mote! SAE 15W/40 {SAE 20W/40) oils are recommended for use in extreme driving conditions which
invalve high il consumption &.g. mountain driving with frequent deceleration or fast maotonway
driving. {Mote, however, the lower temperature limits.)

OIL PUMP

Endfloat- ..o o
Clearance betweean tooth tip and pump housing wall
texcl. bearing clearance)

Backlash (excl. bearing clearance) .. ....................

Bearing clearance, driveshaft

idlershaft ........

Relief valve spring, length under various loads:
unloaded ...........

loaded to 823 M {19, 4Ib5}

0.025-0.084 mm (0.0009-0.0033 in
0.110-0.185 mm
0.17-0.27 mm
0.015-0.053 mm -
0.15-0.051 mm

0.0043-0.0072 in
0.0066-0.0106 in
0.0006-0.0021 in
0.0006-0.0020 in

B9.5 mm
56.5-60.5 mm

3562 in
2.22-2.38 in

g
o ﬁ-':_!';‘l‘!
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Special tools

Special tools

999 Description — use

14269 Drift: fitting pilot bearing in crankshaft
1801-3 Standard handle: used with 5953

2520-8 Stand: used with fixture 5099
4090-0 Extractor: pilot bearing
5029-7 | Drift: fitting intake valve seat

5092-5 | Combined tools: (G parts) ramaving — fitting gudgeon ipiston) pins. Used with 5128 and 5129
5093-3 | Retainer: (4x) for cylinder liners
5096-6 | Spacer sleeve: main bearings

5098-2 | Protractor: for angle-tightening cylinder head bolits and main bearing nuts
5099-0 | Fixture: for angine. Used with 2520

§103-0 | Drift: fitting crankshaft front oil seal
5108-9 | Drift: fitting valve guide - intake
5109-7 | Drift: fitting valve guide — exhaust

| 5111-3 | Centering drift: clutch, manual gearboxes
51121 Locking sector: locking flywheel

o 5128-7 Piston support: removing gudgecn pin. Used with 5007
| | 5128-5 | Piston support: fitting gudgeon pin. Used with 5002
[’ 5165-9 | Reamer kit: valve guides: contains 5164 learly typel, 5224 (late type), 5168, 5167 and 5168

5167-5 | Reamer: valve guide seat ovarsize 2

| ‘ 5166-7 | Reamer: valve guide seat oversize 1
|
| 5168-3 Reamer: valve guide seat oversize 3

5192-3 | SBupport: for dial indicatar. Measuring cylinder linar height and piston height. Also 5094 can be used
5218-6 | Drift: removing valve guides. Fitting oil seal on valve guida

5224-4 | Reamer: cleaning valve guides. Also 5164 can be used
5963-8 | Drift: fitting crankshaft rear oil seal. Usad with 1807

| 5220-2 | Drift: fitting valve seat — exhaust
|
)

Tinnes

Q@

H1zE - 5138

Ol §oe@

ORI 5092350904 5009=5 S097-4

TERITE

5092

S5 — Y
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Special tools

© @

128 5139

© ®

HEEFALE
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Thread repairs

A. Thread repairs

Al
General

Adamaged thread can usually be repaired with a thread
insert. Thread inserts and installation taols are avail-
able from Volvo Parts,

Note! Some threads can/may not be repaired with q?
b

thread inserts, see next page.

._'_‘)

A 3
™ Az
a3 Installation tools
Tools to install thread repair inserts are supplied in kits, l
ﬂ T i Some thread inserts are also included in the kits. See
C E the table below,
! Each tool can be ordered separately.
e
B
1333 I
| Contents of complete kit ﬁ'z
Thread Complete Tap A | Tang B Mandrel C Crank D Tool E Thread inserts k
kit | o xj F
M Bl 998 5B40-9 998 BBOZ-0 488 5803-7 998 5804-5 938 5805-2 4) 956014-5 + f
956015-2 \q"
M 7x1 808 5841-7 998 5806-0 938 5807-8 998 5B08-6 998 5309-4 4] 248015-3 + 44 |
941843-5
M Bx1.25 998 GE42-5 938 5810-2 988 5811-0 2998 5812-8 298 5813-6 4) BRG018-6 +
ShG019-4
M 10x1.5 958 58433 988 5814-4 998 58151 938 6816-9 998 5817-7 4) 956027-8 +
956023-6
M 12x1.5 998 bE44-1 9893 BE18-5 9498 5519-3 998 5820-1 998 5821-9 4} B48094-8 +
9480955
M 14x1.25 948 5a45-3' 998 53235 2} 998 B824-3 998 b826-0 4] Q487562
M 14x1.25 | 998 5RAG-G 998 GaZE-8 2 998 5824-3 998 5826-0 4) 848756-2
M 14x1.5 998 58474 998 GBI7-6 21 2998 5828-4 998 5829.2 4} [ 848758-8
M 16x1.5 898 5848.2 998 5831-8 2) 3 3 998 5832-6 247847-0
M 18x1.5 988 5549-0 988 5833-4 2] 3) 3 398 5834-2 947843-5
/8- |
18 UNF 998 5EL0-8 298 BEE0-7 2 3 3] 998 5BE1-5 B48755-4 i
= ]

" Designed especially for spark plug threads (do not drill).  ® Supplied with set, _
? Use flat nosed pliers or similar tool, * Tool 998 5830-0 is not supplied with complete kit, but may be
ordered separately,

- ”c Ehe. 5T o
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Thread repairs

Do not repair these threads

{Threads shown below cannot or must not be repairad)

- Nipple for oil filter

Plug
12 e

Connecting rod bearings bolts

Cylinder block

A3

Adjustment screws

Idle adjustment screw

Lower section of air-fuel control unit
Timing gear case B2BE.B2BF

ldle adjustment screw

Intake manifold B 28 All conical threads such as plugs and nipples in intake
manifold lalso B 28 A).

13 e



Thread repair insert, Thread Length mm  P/N Drill dia mm
drill diameter
M 6x1 9.0 956014-5 6.3
12.0 966015-2 6.3
M 7x1 10.6 948015-3 7.3
14.0 941843-5 7.3
M 8x1.25 8.0 956017-8 B4
11.4 956018-6 8.4
16.0 956019-4 8.4
M 10x1.5 0.0 856021-0 10.5
16.0 9B6022.8 105
200 956023-6 10.5
25.0 956024-4 105
M 12x1.5 12.0 948094-8 12,5
24,0 948095-5 125
¢ 30,0 956028-5 125
o Pl M 14x1.25 14.5 94B756-2 14.3
M 14x1.5 10,0 9487R8-8 14.5
M 16x1.5 12.0 247847-0 16.5
#
M 18x1.5 13.6 9478439 18.5
5/8'x18 UNF 8.0 3487554 16.4

14
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Thread repairs

e
g
A
ﬂ{‘“'.’
PR R 4
pEe Combination tap
e
i 1
G o
G oo
e >§
] - B
?. Ea Y
i s
e Tap sectian
e
*z *:fé
et
% o
-t ;
% e }’ Reamear section
o 3

Repairing spark plug threads

Cylinder head must be remaoved first, Tap hole from
inside to avoid damaging seat for spark plug.

Do not drill the hole. Use tap 998 5823-5,

Re-cut old threads anly. Do not cut further into cylinder

block. Spark plug bore must not be threaded along
entire length.

Screw in thread insert {P/N 948756-2)

A5
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Thread repairs

Installing thread inserts

-
AB
ﬁ Select drill size, tap and insert
- Measure length and thread of old hole.
Thread
-H_""‘“-\-._\_‘_\_\_‘_‘_ S\X‘
S
1
' Thread depth
AT
1 1 Tap hole
Drilling depth ] NOTE! Special instructions for spark plug holes, see
- i page 16.
= Cutting edgs 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 length.
)

Clean the hole.

Drill dapth

LT

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 complete
installation tool.

it e s B F
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Thread repairs

Ag
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 man-
drel until the first thread of the insert is flush with the
opening of the mandrel,

Ao
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 2 thread below the
working surface (0.5 x pitch). The insert must not be
screwed in to the bottom otherwise it will not 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.

Remaove the tang from the hole,

St e
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Thread repairs

Removing thread repair inserts

Al2
File groove in thread insert

Using a triangular file make a groove in 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.

acc 150283

- Al3
-
/ Remove thread insert
@ Inserta sharp edge of atriangular scraper in the groove.
; Press downwards and rotate anti-clockwise until the

oot 74 insert is removed,

Al4
Fit new thread insert
% Clean the hole with a tap and fit a new insert.
17
o ﬁ":.’f.:w !
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Reconditioning engine

5109, 5111, 5112, 5128, 5129, 5165, 5192, 5218, 5220, 5953

Special tools: 1426, 1801, 2520, 4090, 5029, 5092, 5093, 5096, 5098, 5099, 5103, 5108

removed. Also that the engine is mounted on universal stand 2520 with support 5099,

[ Forthe overhaul of the engine itis presumed that the com ponents shown in the illustration below have already been

132880

18
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Disassembly

B. Engine, disassembly

TIMING GEARS

B1
Remove crankshaft pulley
36 mm sockel.

Use locking sector 5112 to prevent engine from
rotating.

Pulley key must point upwards when pulley is removed
atherwise 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
from 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 replaced.

IMPORTANT! If chains are replaced, sprockets and oil
strainers must also be replaced.

19
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Disassembly

20

Slacken camshafts centre bolts
Allen key 10 mm.

If necessary prevent sprocket from rotating with a
screwdriver.

B5
Slacken timing gear chains

Turn each lock 1/4 turn anti-clockwise and push in
piston,

B&
Remove:
— ofl pump sprocket and chain
= chain tensioners and oil strainers (see arrows)

= bent and straight chain dampers
— camshaft sprockets and chains.

B7
Remove:

= il pump with sprocket

= outer sprocket

spacer sleeve (late type) and key
inner sprocket and key.

|

If necessary use a puller to remove sprockets.

e
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T [

Disassem bgf

CYLINDER HEAD
Bg

Remove rocker arms
Mark left and right rocker arms.
Slacken bolts in sequence shown adjacent.

Ba
Remove cylinder heads

Do not lift cylinder head directly up otherwise cylinder
liners may lift as well.

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

Place cylinder heads on wooden blocks to prevent
damage.

B10
Remove:
— cylinder head gaskets
~ guide sleeves, use a pair of pliers.

‘B11

Fit liner holders 5093

Two per side,

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

OIL SUMP, LOWER CRANKCASE

812
Remove:

- oil sump with gasket

oil strainer with Q-ring

splash panel

lower crankcase

O-ring for oil channels and guide sleeve.

|
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Disassemn br;_

B13
Install:

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

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

PISTONS, CONNECTING RODS Bi1a
Check con rod side clearance

Use a feeler gauge,
Clearance, newparts ................. 0.20-0.38mm
(0.008-0.015")

If clearance is too large, con rods must be replaced.

Bi15
Check marking of con rod and cap
If necessary mark as follows:
Ciilindér 1‘4 2536 |
Marking of con rod and cap i |2 ila|s|s
Crank webs (from rear] | 1 | 2 3
B16

Remove pistons with con rods and bearings
Clean cylinder liners.

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

I-‘F__ —
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Disassembly

FLYWHEEL, CRANKSHAFT
Automatictransmission 817

Remove:

- carrier plate. Use locking sector 5112 to lock flywheel

when balts are removed
- rear sealing flange. Tap out seal from flange.

Manual gearbox B8

Remove:

- pressure plate and clutch disc. Slacken pressure plate
balts crosswise, a few turns at a time to preventwarp.

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

— rear sealing flange. Tap out bearing from flange

~ pilot bearing from crankshaft. Use puller 4090.

B19

Remove crankshaft, main bearings and thrust
bearings

Check marking of bearing caps, mark if necessary. Caps
arg marked 1-4, counting from rear.

IMPORTANT! Do not interchange bearing shells and caps,
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Cleaning, checking

C. Cleaning, checking

M

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
i 1 notch A
[ 2 notches B
i | |'i 3 notches C
AR '
c2
w Measu iston diameter
C —‘-'—-l re p am
[ iy == ! Measure at right angles to gudgeon (piston) pin bore
1 and 8 mm (0.3 in) from lower edge, f
! Piston diamsatar (new pistons)
| o - 1 A-marked ... ... 90.970-90.980 mm (3.5842-3.5845 in)
Py B-marked ... .. .. .. 90.880-80.950 mm (3.5846-3 5850 in)
[ C-marked ......... 90.990-91.000 mm (2.5850-3 5840 in) i
c3

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 surface.
Messure min. wear at lower turning point of piston.

| Cylinder diameter (naw liners)

| linerswithleut .. . . 91.00-51.01 mm {3.5854-3 5858 in)
2euts .., 91.01-91.02 mm |2.5858-3.5862 in)

Jecuts ... 91.02-91.03 mm (3.5862-3.586600)

Ti8 #11
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Cleaning, checking

4

Calculate piston clearance

Example:

Cylinder bore, measured diameter ... min.91.010mm max. 91.035 mm
3.5831 in} 13.5841 in)
Piston diameter measured ... .. ... .., ... 90985 mm 90.985 mm
(3.5821 in) i3.5821 in)
Fiston clearance ... ... . s _- ..... min, 0.0Z25mm  max. 0.050 mm
(0.0010 inj (0.0020 in)
Fistonclearance for new parts: ., 0.020-0.040 mm

(0.0008-0.0016 in)

If clearance is too large replace liners, piston and
gudgeon pin. These parts are matched and can only be
purchased in kits of six.

Remave liner if piston/liner is to be replaced, -x
Proceedto Ci12 =

chs
Clean mating surface on cylinder block and liner

Use a plastic putty knife to avoid damage.

(=)
Mark position of cylinder liner before removing
liner
Mark position and number of each liner. Do not scratch
surface.

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 grooves.
Check for:
—- damage, wear, cracks
= out-of-round gudgeon pin bores
- threads on connecting rod bolts,

25 -
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Cleaning, checking

C8
Measure axial play of piston rings
Use a feeler gauge
Axial clearance, new rings:
- Uppercomprassionring ....._ ., .. 0.045-0.074 mm
(0.0018-0.0029 in)
- lowercompressionring .. ...... .. 0.025-0.054 mm
(0.0010-0.0021 in)
— oll scraperring (fitted) ... ......... 0.009-0.233 mm

{0.0004-0.0092 in}

ca
Measure piston ring gap

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

Measure gap with ring 15 mm (0.6 in) from lower edge.

i 'F Use a feeler gauge.
i Piston ring gap, new parts measured in 91 mm
‘ (3.5826 in) B 28 cylinder
[ = upperand lower compression rings .. 0.40-0.58 mm
: (0.0157-0.0228 in)
— oilscraperring ... oo i 0.38-1.43mm
(0.0150-0.0563 in)
t |
l 5 | Replacing damaged connecting rod bolt
W Operations C10-11
ol ci0

Hammer out old bolt

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

Tap out bolt with a plastic mallet, Hold piston to prevent
damage.

ci11
Press in new bolt
Position bearing cap, observe identification marks.
Place a 12 mm socket beneath cap.
Press in bolt.




Group 21 Reconditioning engine

.

Tightening torgue:

= MiZbolts ........................ 1520 Nm {11-15ft.Ibs)
= Mi8plugs ....................... 3040 Nm {22-30ft.Ibs)
- M2Splugs ..o e 40-45 Nm {29-33 ft.|bs)
— oilpressuresender ............... 30-40 Nm {22-30fr.lbs)
— adapter for oil dipstick ... .. ... 20-30Nm {15-22 ft.1bs)

Cleaning, checking

c12
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, cracks and wear. Also check threads
on main bearing bolts.

Re-fit plugs using new seals,

Carry out operation C13 before installing block in fixture.

c13
Check guide pins for gearbox

Guide pins must protrude 1012 mm (0.39-0.47 in) from
cylinder block,

If tubular pins are installed, replace these with solid type
{P/N 1232544-5),

Secure pins with locking fluid.

C14
Check overflow valve in cylinder block
Clean filter.

If extremely dirty, replace filter and valve, see next
page.
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blea ning, checking

Overflow valve, replacement
Operations C15-17

c1s
Remove old valve and clean seat

Use a screwdriver.

IMPORTANT! Take care not to damage the oil filter mating
surfaces and make sure that dirt does not enter the oilways.

cie
Install new parts

Install valve with spring facing inwards.

c17
Tap in washer and secure it
Use an 11 mm {inner diameter) socket.

Secure washer by making three notches in block with a
drift.

28

135714

crg

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,

L IMPORTANT! Do not interchange bearing caps and shalls. !

"l -l
e g gt |
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Cleaning, checking |

/ c19
+ Measure crankshaft

/ Measure out-of-roundness and taper of crank pins. Use
a micrometer and take measurements at several diffe-
rent positions.

Max.tapar ... ... ............. 0.07 mm (0.0004 in)
f f Crank pins can be ground to a smaller size, see speci-

‘ -/ Max. out-of-round _............ 0.007 mm (0.0003 in)

fications an page 7.

Taper Out-of-round

€20 |‘
If crankshaft is thought to have excessive runout, check

with a dial indicataor.

Support crankshaft by two outer main bearings on a 4
V-block.

Rotate one turn and measure runout for two center
crank pins. Max. runout 0.02 mm (0.0008 in).

135 7rg

Replacing piston or connecting rod
Operations C20-29

C21
General

Pistons — connecting rods should only be disassembled
when replacing pistons/liners, Once a piston has been
remaved it may not be used again. This is because the
piston is deformed when the gudgeon (piston) pin is
remaoved. J

If & connecting rod is to be removed, it is not necessary
To disassemble the piston connecting rod assembly
since new connecting rods and pistons must be used.

135 s

. Linar — piston — gudgaon (piston) pin are supplied in
matched sets,

Tools required to replace pistons or connecting

rods
@ 5092-1 Holder
= 5092-2 Connecting rod support for big end
5128 5129 5092-3  Drift to press out gudgeon (piston} pin, also

used as handle to press in pin

@ 5092-4 Guide pin, used to press in gudgeon (piston)
pin

5092=3 5092-35092-4 5092-5 5092-& (5092-5 & 5082-6 are used on B 27 engines.)

5128 Piston support, used when pressing oul
gudgeon (piston) pin (with large bore)
5129 Piston support, used when pressing in
gudgeon (piston) pin.

©

29
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C.feanfng,_g:h eckin g_h

o

5092-1

c23
Press out gudgeon (piston) pin
Assemble support tool. Use 5092-1, 5128 and 5092-2,

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

Fress out gudgeon pin. Use drift 5092-3,

Fistons 1, 3 and 3
Connecting rods
marked 1, 3 and &

Marked 1-2-

L]

Pistons 4, 5 and 6
Connecting rods marked 2, 4 and 6

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

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

Cc25
Heat connecting rods

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

Flace small end on heater and heat to approx. 250°C
[480°F).

b— e ol "I'::.(J?tt-ﬁ"
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gudgeaon pin

Cleaning, checking

C26
Place piston support and piston in holder 5092-1
Use piston support 5129,
Arrow on top of piston must paint up.

c27
Place gudgeon (piston) pin in tool
Immerse il oil

czs

Place connecting rod support and connecting rod
in holder

IMPORTANT! Connecting rod support and connecting rod |
must be turned in different directions for differant pistons -
connecting rods.

Gudgeon {piston] pin must be pressed in immediately
(Operation C29), otherwise it may jam halfway.

Pistons 1, 2 and 3
Connecting rods
marksd 1, 3 and &

Marked 1-2-3

Pistons 4, 5 and §
Connecting rods marked 2, 4 and &

i

Marked 4-5-6

5092-2

118 235

C29
Press in gudgeon (piston) pin

Quickly press down drift by hand until it contacts sup-
port toal.

Lift away piston with connecting rod from holder. Re-
maove drift and guide pin from gudgeon pin.

31
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Cleaning, checking

30
Install piston rings

Mote paosition of oil ring gap.

C31
Clean, check chain tensioners and chain dampers

o — S —
IMPORTANT! Do not disassembla tansioners. If lacking pin

falls out, complete tensioner must be replaced.

Check that oilways in chain tensioners do not leak,
Check dampers for damage and wear,

Replace parts as necessary.

c3z2
H Clean, check chains and sprockets

Check for damage and wear,

®
®

IMPORTANT! It damaged, replace chains and sprockets |

a a % Lrugether. Also replace oil strainers behind tensioners. :
i

15 T34 I

33

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

Damaged carrier plate/ring gear must be replaced as
one unit,

Damaged or worn flywheel must be replaced with ring
gear allached, It necessary, ring gears can be replacad
saparately.

New flywheels are rustproofed and should be washed
(degreased) prior to assembly.

S — |




Group 21 Reconditioning engine

Cleaning, checking

120 451

176 49

Replacing ring gear
Operations C34-38
C34

Heat new ring gear to +230°C (446°F)

Heat in an oven or by oxyacelylene flame.

If oven is to be used begin heating at this time. With
oxyacetylene, heat just before installation.

C35
Drill hole between two cogs
Usze a 10 mm (0.4 in) drill.
Hole depth = 9 mm (0.35 in},

I
IMPORTANT! Do not drill inte flywheel since this may [
cause an imbalance. [

C36
Remove ring gear
Mount the flywhesl in a vice protected by soft jaws.

Pry off ring gear with a screwdriver. [t may be necessary
to split the ring gear above the drilled hole.

Clean contact surfaces on flywheel.

C37
Heat new ring gear to approx. 230°C (446°F)
Check temperature with solder (40 % tin, 60 % lead).
Solder melts at 220-230°C {428-446°F).

C38
Install new ring gear

Fosition ring gear.

| IMPORTANT! Bevelled side of ring gear must face flywheel,

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

33 ¥
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Cleaning, checking

c38
Clean and inspect oil pump
Disassemble and clean oil pump.

Check for damage and wear and also that relief valve
plunger operates smoothly,

Check that shaft is firmly secured to cylinder 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 relief valve are, however, available,

Re-assemble pump.

c40

Clean and check parts

] . 5 Qil strainer, sump, lower crankcase, valve covers and
| 89,5mm 56,5-60,5mm timing gear case.

S (3.52 inlll_g c (2.22-2.38 in)

i
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Assembly
D. Engine assembly
’ Always use new seals, O-rings and gaskets when assembling the engine.
b
CRANKSHAFT
:FH D1
’ 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.

Mote! The holes in the bearing shells must coincide with
the oilways in the enging block.

Lubricate the bearing shells and studs.

| 02
| Position crankshaft
Lubricate bearings.
l D3
Install thrust washer segments
Lubricate washers.
- . :
. Mote the oilways in the two lower segments.
D4

Install rear main bearing cap with shells and
holder 5096 for main bearing

Rear cap is marked 1.

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

Install cap, holder and nuts.
Torque to 40 Nm (30 ft.lbs)

| 136 730
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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 ........ ... ... ... ...... 0.070-0.270 mm
(0.0027-0.0106 in)

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

standard ... ......, 2.30-2.35mm {0.0905—0.05925in)

OS1 ............. 2.40-2.45 mm (0.0944-0.0964 in)

OS2 i 2.45-2 50 mm {0.0964-0.0984 in)

o L e 2.50-2.55 mm {0.0984-0.1003 in)

De

Install three remaining main bearing caps with
shells

Identification numbers 2, 3and 4 and the casting lugs on
the caps must face forwards.,

Secure front bearing cap with holder 5096 and install
nuts on each of the two centre caps.

CRANKSHAFT REAR SEAL, PILOT BEARING
D7

Install seal holder

Use a new saal.

Using a straight edge, make sure that the holderis flush
with the cylinder block.

Ds
Install crankshaft 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 contacts the crankshatft,

W e *-'l::: -‘Htil"'ﬁ-'
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Assembly

Cars with manual gearbox
Da

Install new pilot bearing in crankshaft

Tap in the bearing until it contacts the crankshaft.
Use drift 1426.

CYLINDER LINERS
Dio
Check mating surfaces for shims

Check that surfaces in liner and block are clean and free
from defects.

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

D12

Set dial indicator zero position

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

Rest holder on = flat surface (2.0, cylinder block) and set
to zero, making sure that there is a preload on the
indicator.

v
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Assembly

+ 0,16-0,23

shim

1

D13
Measure liner height

Measure at three different positions, as shown in adja-
cent fig.

Difference between the three measurements must not
exceed 0.05 mm (0.002 in). If greater, check for dirt, etc.

Use the highest measurements for the calculation.

[ Example: 1stmeasurement ......... 0.11 mm {0,004 in)
Znd measuremeant , ... 0.08 mm {0.003in)
3rd measurament ... ..... 0.09mm {0.004in)

Difference between measuremsnts does not exceed 0.05
mm (0.002 in) and highest measurement is 0.11 mm [
{0,004 in).

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 0.23 mm.

Select a shim which is the same or just under the calcu-
lated thickness.

Shims are available as follows:

Colour Thickness

Blue ...,...... ... 0.070-0.105 mm (0.0027-0.0041 in)
White ............ 0.085-0.120 mm (0.0033-0.0047 in)
Red:: o onaisai 0.105-0.140 mm (0.0041-0.0055% in)

Yolbow . e ioae 0.130-0.185 mm (0.0051-0.0065 in)
| Example:
| Max. specifiedgap ............ ... 0.23 mm {0,009 in)

Measured gap (withoutshim) ... 0,91 mm (0.004 in)

Diffarence ... ... ......0000, 012 mm {0,005 in}
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

Observe liner identification marks as applicable.
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Assembly
|

D17
Check liner/deck height
Install four holders 5093 for one bank of cylinders.

Mesasure height at three places. Difference between '
values must not exceed 0.05 mm (0,0020 in).

Liner height = 0.16-0.23 mm (0.0063-0.008 in). !
Replace shims if necessary.

018
Measure difference in height between next liner
Measure at points 1, 2, 3 and 4 as illustrated.

Difference between 1 and 2 resp. 3 and 4 must not -
excead max. 0.04 mm (0.0016 in) i

Replace 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.

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

Then transfer the two outer holders to the 1st eylinder
bank. ’
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. Assembly

PISTONS, CONNECTING RODS

Cylindar 114|253 |6

Marking of connecting rod and cap 112|348 (6

Crank webs, from rear 1 2 3

D20
Install bearing sheils in connecting rods and caps

D21
Turn piston rings so that gaps are not in line

MNote position of oil ring gap.

D22

Lubricate:

— bearing shells

— cylinder bores

- pistons.
D23

Install piston

; Use a piston ring compreszor tool,
O T
IMPORTANT! Arrow on top of piston must point forwards,
D24
(W) Install connecting rod cap
Use new nuts, lubricate mating surface.
Torque to 45-50 Nm (33-37 ft.lbs).
: rE Check that crankshaft can be rotated.

IMPORTANT! Marks on connecting rod and cap must
match.

‘ Bearing gap {

i ] Bearing gap should point:
T — rearwards for cylinder 1, 2 and 3
- forwards for cylinders 3, 5 and 6.

40
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30-35Nmf

Assembly

D25
Install sleeve and O-ring in oil channel

D26
Remove main bearing holders and nuts

If any of the pin studs is slack torque to 15-20 Nm {11-15
fr.lbs).

D27

Apply sealer

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

D28
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 cylindar block must be flush
otherwise distortions may result and cause noise or
damage.

D2g
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, ses D28,

D30
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 pro-

tractor.

@ Slacken nut 1

@ Tighten nut 1 to 30-35 Nm (15-27 f.lbs),

® Angle-tighten nut 1 by 73-77°

® Slacken and re-tighten remaining nuts in order speci-
fied above.

D37

Check that crankshaft can be rotated
Tighten bolts for lower crankcase
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D32
Install:

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

FLYWHEEL, CLUTCH, CARRIER PLATE

-"%D Nm install flywheel {manual)
Install carrier plate (automatic)

Automatic Flywheel/carrier plate can only be installed in one posi-
( tion since bolt holes are asymmetrically located.

5112 Use new bolts,

Torque to 45-50 Nm (33-37 ft.Ilbs). Use locking sector
f T — 5112 to lock the flywhesl.

Auto: Note position of support plates. Inner plate
should be turned with bevel forwards.

1IBEER

D34

Install clutch driven plate and pressure plate

Turn the plate so that the hub faces outwards, away
from the flywheel,

Tighten pressure plate retaining screws crosswise, a
few turns at a time to avoid distorting the plate.

Use centering drift 5111.

42
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Cylinder head, reconditioning

' E. Cylinder head, reconditioning

El
Remove all parts from cylinder head

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

E2
Clean eylinder head and parts

Remove carbon deposits from the combustion cham-
bars 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.

T Vi E3
Check all parts

Visible damage, wear, etc.

E4q
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.

e 1R
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Cylinder head, reconditioning

E5
Check camshaft end float
Position the camshaft and make sure that it turns easily.

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.

Eg
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
Color Length Load
code mm (in} M (lbs)
47.7 {1.85) 0 0
GREEN 40.0 (1.57) 230-266 (51-59)
30.0 (1.18} B13-689 (137154}
PiaEsd
Valve guide replacement
Operations EB-11
ES

Press out valve guides

Use drift 5218,

Place the cylinder head on a sloping surface so that the
valve guides are vertical.
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2 3

Cylinder head, reconditioning

ES

Select a new valve guide, one size larger than old
one

Valve guides are marked with grooves.
Ream seat for guide.

See table.
Valve guide Mark Reamer
Standard + no groove -
Oversize 1 1 groove 5166
2 2 grooves 5167 ; 5165
3 3 grooves 5168

E10
Press in new guide
Heat cylinder head to approx. 150°C. (300°F).
Cool valve guide to approx. -70°C (-95°F).

Use liguid carbon dioxide or eguivalent to cool the
alva nnidas.

Warning! Wear protective gloves and safety plassas,

Place the cylinder head on a sloping surface so that the
valve guides are vertical.

Use drift 5108 for intake and 5102 for exhaust valve
guides.

IMPORTANT! This must he done very quickly, within 3—4
SOCs.

ET1
Clean inner surface of new valve guides
Use reamer 5224,
Reamer 5164 can also be used.

IMPORTANT! Valves and valve seats must be ground-in if
guide has been replaced.

45 -
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Cylinder head, reconditioning

Valve seat replacement
Operations E12-16

| MNote! Valve guides must always be renewed bafore replac-
l ing seats, see EB-11.

El12
Clean combustion chambers

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

E13
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. Claan
carafully.

E14

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

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

The interference between the valve seat and recess in
the cylinder head must be 0.070-0.134 mm (0.0027-—
0.0052 in). i.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 culter.,

Els
Heat up cylinder head
Approx. 100°C. {212°F).
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Cylinder head, reconditioning

E16
Install new valve seats

Place seat on special tool 5029 {intake valve seats) or
5220 (exhaust valve seats).

Cool valve seat to =70°C (95°F).
Use liguid carbon dioxide or eguivalent.

Warning! Wear protective gloves and safety glasses.

Tap in valve seat

IMPORTANT! This must be done quickly, within 3—4
seconds to avoid temperature loss.

Check fit of valve seat. Make sure that the seat has
bottomed correctly and is secure. If not, fit a larger size.

IMPORTANT! After valve seat replacement, valve seats
must be milled and valves ground.

| ]

1.3-1.7 mm
JQ.UEI 1-0.0669 in)

14312

2.0-2.4 mm

Intake valve seat 0.0787-0.0944 in)

45

&~

Exhaust valve seat

oo

Grinding of valves and valve seats
OperationsE17-18

EN7
Machine grind valves
Intake valves ........ 29.5°
Exhaustvalves ...... 44.5°

Also grind flush the end of the valve stem,

E18

Mill or grind valve seats
Check valve fit

If necessary grind-in valves with grinding paste.

Yenturi seat: 15° and 60° angles can be used to reduce seat I
width,
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Cylinder head, reconditioning

E19

Assemble cylinder head
Use drift 5218 for valve guide seals.

Use new gaskets.

The locking fork should be loosely fitted and not
touching the camshaft.

Before fitting, check that the spark plugs are clean, re-
' place if necessary. Electrode gap = 0.6 mm {0.024 inl.
Tightening torque 122 Nm {9+1.5 ft.|bs).

E20

Clean and check rocker arm shaft

Disassemble only if necessary. (Place parts in order, so
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 cam-
The flat fage must be shaft is face-hardened and must not be ground.

turned towards the
circlip groove. Applies
to all four rocker
shaft supports

Dilway in shaft points

downwards , Pt

A = thin spacer
B = thick spacer
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F. Engine,

136 745

Assembly

assembly

CYLINDER HEAD

Install cylinder heads one at a time i.e. perform operations
F1=7 separately for each cylinder head,

F1
Turn crankshaft to TDC for cyl. 1.

F2
Install guide sleeves in cylinder block

Secure the sleeves with e.g. 8 3 mm (0,12 in) 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 protectwe

paperin the water passages.
Note! Different gaskets for right and left eylinder he ads. '

F4
Position camshaft
Left side: groove in camshaft must point up.

Right side: groove in camshaft must point out and
down.

ST I —_pa— L




Group 271 Reconditioning engine

st

Assembly

F5
Install rocker arm assembly

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

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

(

i

|

|

F&

Clean, lubricate and install cylinder head bolts d

|

(Remove 3 mm drill beneath guide sleeves.)

Tighten bolts by hand. : ‘

\_ -—-_f e "‘\. O F7 -
6{ 8- @ 5'~ s .__',1'6 ‘ ; l

Tighten cylinder bolts

Tighten te-the correct torque in three stages.

I ) —d 1= 10Nm{ 7 ftilbs)
@@ ¥ . ‘*"3 2 = 30 Nm (22 ft.Ibs) H

3 = 60 Nm (44 ft.lbs)

- . 1
. D S— k8 1
' s Install other cylinder head
(F1-71

Fg
Angle-tighten cylinder head bolts

At the earliest, 1015 minutes after F7.

1 = Slacken all bolts in order shown adjacent.

2 = Tighten to a torgque of 15-20 Nm {11-15 ft.lbs) in
order shown,

3 = Angle-tighten 113-11T“ in order shown adjacent.
Use protractor 5098. The rocker arm bridge can be
used-as a line of sight.

IMPORTANT! Bolts must bea retightened after enging has
cooled.




Group 21 Reconditioning engine
Assembly

iy

TIMING GEARS

a

F10

Install erankshaft gears and keys

Block holes in crankcase with paper to prevent keys
from falling in.

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

MNote! On early types, gear and spacer are manufactured
in one unit.

Fi1
Install;

- new strainers in cylinder block

- chain tensioners

— straight chain dampers

— bent chain dampers. Apply locking fluid (P/N
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 camshall should point upwards.

0

F13
Install left-hand camshaft chain and sprocket o

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

A = s

Flace the chain on the inner crankshaft sprocket, with jf
the mark on the chain opposite the mark on the i
sprocket, i

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

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

Install the centre bolt. 3

7




Group 21 Reconditioning engine

Assembly

F14
Set crankshaft and right-hand camshaft

Install the crankshaft nut. Turn the crankshaft clockwise
s0 that the key points directly downwards.,

The groove in the camshaft should point outwards, see
fig.

- .Fil&
Install right-hand camshaft chain and sprocket

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

Place the chain on the crankshaft sprocket, with the
mark on the chain opposite the mark on the sprocket.

Stretch the chain on the pulling side {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.

Fi&
Tighten both camshaft centre bolts

Tighten to a torgue of 7090 Nm (52-66 ft.lbs). Insert
screwdriver . through sprocket to prevent it from
moving.

-

— F17
Turn locks 1/4 turn clockwise
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116 Mm

BaE

Assembly

F18
Set chain tension
Rotate the crankshaft twice.
Remove the crankshaft nut,

Note: The key in the crankshaft should point upwards to
prevent it from falling out of its groove.

When the crankshaft has been rotated the marks for the
chains and sprockets do not coincide. It is necessary to
rotate the crankshaft a large number of turns to obtain the
correct position.

. F19

Install:

— oil pump with sprocket
= chain and gear.

Apply locking fluid (P/N 116 1053-2) to the bolts.

Install timing gear case 4+ gaskets
First remove paper from crankcase {see F10).

Smear the four lower bolts with locking fluid P/N
116 1056-5.

Tightening torque 10=15 Nm (7=11 ft.lbs).

Cut sides of gaskets so that they are llush with cylinder
heads:

CRANKSHAFT FRONT OIL SEAL, PULLEY

F21
Install new seal in timing gear case

Grease the seal.
Use drift 5103, to install ssal,

53

e a -
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Assembly

F22
Install crankshaft pulley

Make sure that key in crankshaft does not fall out.
Torque nut to 240-280 Nm (174-203 ft.lbs).
36 mm socket.

Use tool 5112 to prevent flywheel moving,

TIMING SCALE

Check/adjust timing scale only if necessary, e.g. if scale is
removed or replaced.

F23
Remove rear plug in cylinder block

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.
cylinder 1 and 2 = T.D.C. cylinder &.

F25
Set crankshaft at T.D.C. cylinder 1

Insarta8mm (0.3151n) driFI-i:n_-thé blanking plug hole so
that it rests on the crankshaft counterweight.

Fress lightly on the drill and turn the crankshaft slowly
in the normal direction of rotation until the drill fits into
the hole in the counterweight.

The engine is now set at exactly T.D.C. for cylinder 1.

o

Pa— . —
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Assembly

F26
Check/adjust timing scale

The zero-mark on the scale must align exactly with the
mark on the pulley.

F27
Install blocking plug
Use a new seal.
Tightening torque 35-40 Nm (26-30 Tt.Ibs).

Before proceeding with valve clearance check:
Camshaft setting must be checked. Saa specifications on
page B,

VALVE ADJUSTMENT, VALVE COVERS

Valve clearance, cold engine;
intake _.............0.10-0.15 mm {0.004—0.006 in)
exhaust............. 0.25-0.30mm {0.010-0.012 in}

F28

Turn crankshaft to firing position for No. 1
cylinder

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

.

e
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Assembly

Check/adjust valve clearances

Check the following valves in the set position.

Intake: cylinders 1, 2 and 4
Exhaust: cylinders 1, 3 and 6

F30

Turn crankshaft one turn in normal direction to
overlap position for No. 1 cylinder

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,

F31

Check/adjust valve clearances

Check the fﬂllo'.n;ing valves in the set position.

Intake: cylinders'3, 5 and 6
Exhaust: cylinders 2, 4 and 5

F32

Turn crankshaft one turn to firing position for No. _
1 eylinder Vs

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

T

| This is now the correct setting for installing the distributor.
* i s

— =

: ; o F F33
Install gaskets and valve covers

‘Use new gaskets. Apply a few spots of sealing n::ar"r?u'-x\_
pound. (F/N 116 1026-8]. #* ]

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

!
To ensure that the junction between the valve cover, cylin- ’i
der block and timing gear case is fully leak-proof, a thin coat A
of silicona (P/N 116 1048-2) can be applied ta the joint,
Note! Do not use too muchssilicons otherwise it may enter i
the lubrication system and block the oil channels, 1

3
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F34

Retorquing of cylinder head bolts
Warm-up engine and leave to cool down for 30 mins. }

Remove valve covers.

MNoting correct tightening sequence, perform following
operations on each bolt in turn.
A. Slacken bolt

B. Torgue to 15-20 Nm {11-14.5 ft.lbs)
C. Angle-tighten 113-117°. Use protractor 5098.

Refit valve covers

- |
T VR Yl F35 |vll
i After 6,000 miles (10,000 km) /

Valve clearance should be checked if work has been
performed on valve train, U '

s —-..—'--ﬁ-“ﬁ‘f ‘. :

e

i
T

,

- ;i‘i-:
l
iy

3
P

e e 1

s, L
v




B Group 21 Reconditioning engine
Index

._:.'...... -ar— =

Index
}
®
Oper- ation Page
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Camshaft Cylinder liner |
remVEL s S E1 43 types ... ...l PR B¢ 24
e s i ES 44 diameter .. ... ... .......... C3 24
installation ..., ..... ... .. ..., E19 48 remeval oL .. C5—6 25
Carrier plate (Auta) inspection . e C7 25
removal 4. .00, ... B17 23 linerheight - ... ..............., 010-13 37
inspection: . ... ... 0 0l C33 32 Installation . .. ... o ves v D14-19 38 1|
installation- ... ... ... 0.0 0. D33 42 Cylinder head gasket |
Chain dampers, tensioners installation ,........._.. .. ... . F3 49
PEIONAL. .o v vinm s s i B5—-6 20 Cylinder head |
inspection . ... ... L. Ci 32 [(2Tng e e R e o e .. B&-11 21
installation ..., ... .. ... . ... F11 51 disassembly . .................. E1 43 |
Clutch cleaning—checking ............. EZ-3 43
removal oo s s B18 23 WAMD ..o T — | 43 I
installation ......... ........... D35 42 assembly ... ... E1g 45 -
Connecting rod bearings installation ...... ... ... .. ... F1-8 49 &
FOMOVEE:: . o s s coee B15-16 22 bolts, tightening ....._......... F7i—g 50 y
installation .................... D20-24 40 Flywheel I
Connecting rods FEIMOMA - e i B B18 23 h
sideclearance ..., _.........., B14 22 T T e T C33 32
rernaval .. e s R R B15-16 22 ringgear replacement .......... C34-38 33
bolts, replacement ., .. ... .. cCi0-1 26 installation .................... D3z 42
inspection .. ............ Tt e 25 Gudgeon (piston) pins
replacement . .......ccoviii o C20-29 29 checking ..................... ey 25
installation .. ........... . ..., D20-24 a0 PO = = B e s c23 30
| Crankshaft oil seal installation-~ ... oo, C25-29 30
i rear,removal ..., ..., B17-18 23 Main bearings
] installation. .. ............ .. ..., D7-8 36 FEMOVEL v oo cepenrer Bd 23
1' front,removal ©.. .. ... ..., B2 18 installation . ......_............ D1-6 35
| installation ..........000i F21 53 endfloat .......... ... ... . ... DB 36
I Crankshaft pulley nuts, tightening . ... ............ D28-30 41
{ removal ............... . ... ... B1 19 il pump
installation .................. . F22 54 pamEival e e e e B7 20
Crankshaft cleaning—checking ............. C40 34
PRIMIOVAL (i, L hi by B19 23 installation .._... _. .. e G F1a 63
ISPECHION s s el C18-19 28 0il strainer
mstalation . ..oovn viinms . D1-§ 35 removal ... Lo oL coo. B12 21
endclearance . ............... . D5 36 installation . ....... ... .., on. D32 42
Cylinder block
cleaning-checking ........ ., .. C12 27




L =S h_"'T e L ey
Group 21 Reconditioning engine
3 Index
Oper- Oper-
ation Page ation Page
Overflow (relief) valve Timing gear cover
{in eylinder block) 27 FBIMOVAL st B2 19
checking, differenttypes . ... .. Ci14 installation ........ccoiviian F20 53
replacement ... ... ... coo0oon C15-17 28 Timing scale
Pilot bearing {manual) checking-adjusting . ............ F23-27 54
ramoval .. B18 23 Valve covers
installation ... ... ... ... 000 D9 37 213 DL | B o L e e e e B2 19
Piston pins insgtallation ...... ... .o i F33 56
see Gudgeon pins Valve guides
Piston rings CleBrBRCE . - ucicd st ad Tea s EG 44
PRIIOVED . o sssnn s wuy s Cc7 25 replacement. ... ....ociuiiais EB-11 44
axialplay ... ca 28 vil seals, removal ... .. E1 43
FTITIEn 1] o S RN .+ C8 26 oil seals, installation ... .. ... E18 48
installation ........ ... oot €30 32 Valve seats
Pistons grinding i oavise s E18 47
remeval: o ooy v irsnsmn e s B15-16 22 replacement ... ... o i i E12-16 46 |
BVPEE s n iy ias s b e 1 24 Valve springs
diametar ... ... C3 24 removal ... .. e E1 43
clearance ... ... ... . ..., C4 25 inspection . ... E7 44
INSPECHION . v ivii e v aninn ) 256 installation ................... . E19 48
replacement ........... . 000 e C20-29 29 Valves |
installation: &« peedsi s C20-24 40 removal ... b st i E1 43 |
Pressure plate 2 L1 (3 [1 ]2 [ e A e B R R E17 47 |r
removal ..o B18 23 T TEr e | B, E19 48 i
installation _................... D34 42 adjustment ..., ... ... ... .. Fzg-32 55
Ring gear Vibration damper
replacement .. ... C34-38 33 see Crankshaft pulley
Rocker arms
TEMIONAN & s i s s S Ba 21 |
cleaning=inspection ........... E20 48 f
installation .................... F5 50 g
Sump {
removal L. i e B12 21
installation . ... o it D32 42
Thread inserts
general information ............ Al 12
installation ......ovvviviavie s A2 12
nonrepairablethreads . ......... A3 13
threadinserts .. ... ... ... ... A 14
drillsizes .. ... ... ... . ... ... Ad 14
sparkplugthreads ....._....... AL 14
installation ........ooooo i AB-11 15
remaval . . e A12-14 17
Timing gear chains, sprockets
wearcheck ... ... ... ... . .... B3 19
removal ... Ba—7 20
inspection . .. _....... ... ...... C3z 3z
installation . ... ... ... o000l F10-19 51
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VOLVO SUPPORTS VOLUNTARY
MECHANIC CERTIFICATION
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