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Revisions and changes to the previous edition are indicated by

a line in the margin.

SAN DIEGO VOLVO
#5384

Order No. TP 30518/10
Supersedes TP 30518/9

We reserve the right to make alterations without prior notification.




700/940/960 Specifications

Section 0 General

General data

Section 0 General

740
Modell | Designation Chassis humber Engine type Gearbox Final drive
year 744 745 ratio
1984 E 33720- B19E, B19ET, AW70, AW71, 3.54:1, 3.73:1
81679* B23E, D24 M46, M47, 3.91:1
ZF4HP22
1985 F 81680- 1-6969 B200K, B200E, AW 70, AW 71, 3.31:1, 3.54:1
215754* B200ET, B230A, M 46, M47, 3.73:1, 3.91:1
B230E, B230F, ZF4H22
B230K, B230ET,
B230FT, D24, D24 T
1986 G 1-90199 6970— B200K, B200E, AW70, AW 71, 3.31:1, 3.54:1
62099 B200ET, B230A, M46, M47, 3.73:1, 3.91:1
B230E, B230F, ZF4HP22 4.10:1
B230K, B230ET,
B230FT, D24, D24T
1987 H 90200- 62100— B200K, B200E, AW 70, AWT71, 3.31:1, 3.54:1
190699 116099 B200ET, B230E, M46, M47 3.73:1, 3.91:1
B230ET, B230F, ZF4HP22 4.10:1
B230FT, B230K,
D24,D24T, D24TIC
1988 J 190700- |116100—- |B200K, B200E, AW70, AW 71, 3.31:1, 3.54:1,
294099 176799 B200ET, B230E, M46, M47, 3.73:1, 3.91:1,
B230ET, B230F, ZF4HP22 4.10:1
B230FT, B230K,
D24,D24T, D24TIC
1989 K** 294100— | 176800— |B200K, B200OE, AW70, AW71, AW72,| 3.31:1, 3.54:1,
France: 396999 242699 B200ET, B204 E, B230E,| M46, M 47, 3.73:1, 3.91:1,
0 (zero) B230ET, B230F ZF4HP22 4.10:1
B230FT, B234 F, B230K
D24,D24T, D24TIC
1990 L 397000 |242700—- |B200E, B200F, B204E,| AW70, AW71, AW72,|3.31:1, 3.54:1,
France: 499199 316299 B204GT, B230E,B230F, | M46, M47, 3.73:1, 3.91:1,
0 (zero) B230FT, B230GT, ZF4HP22 4.10:1
B234F, B230K
D24,D24T, D24TIC
1991 M 499200- |316300—- |B200E, B200F, AW70, AWT71, 3.31:1, 3.54:1,
France: B200FT, B230E,B230F,| M46, M47, 3.73:1,3.914,
0 (zero) B230FB, B230FT, ZF4HP22 4.10:1
D24,D24T, D24TIC

* 744 and 764 models from 1984 and 1985 were grouped in same chassis number series.
** Sweden: K from chassis number 342255/208548.
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Section 0 General

760
Model Designation Chassis number Engine type Gearbox Final drive
year 764 765 ratio
1982 C 1-3799 B28E AW 71, M46 3.31:1, 3.54:1
1983 D 3800— B28A, B28E, B28F, AW 71, BW55 3.31:1, 3.54:1
33719 D24T, B23ET M 46
1984 E 33720- B28A, B28E, B28F, AW 71, BW 55, 3.31:1, 3.54:1
81679* D24T, B23ET M46, ZF4HP22 3.73:1, 3.91:1
1985 F 81680— 1-999 B28A, B28E, B28F, AW 71, M 46, 3.54:1, 3.73:1
215754* B230K, B230ET, M47, ZF4HP22 3.91:1
B230FT, D24T
1986 G 1-16999 | 1000— B28A, B28E, B28F, AW71, M46, 3.54:1, 3.73:1
8499 B230K, B230ET, M47, ZF4HP22 3.91:1
B230FT,D24T
1987 H 17000- 8500~ B230K, B230ET, AW 71, M 46, 3.54:1, 3.73:1
37399 16299 B230FT, B280E, M47, ZF4HP22 3.91:1
B280F, D24T, D24 TIC
1988 J 37400- 16300- B230ET, B230FT, AW 71, M46, 3.54:1, 3.73:1,
58499 23499 B280E, B280F, D24 TIC| M47, ZF4HP22 3.91:1
1989 K** 58500 23500— B230ET, B230FT, AW 71, M46, 8.54:1, 3.73:1,
France: 76899 31119 B280E, B280F, D24 TIC| ZF4HP22 3.91:1
0 (zero)
1990 L 76900— 31200- B230FT, B230GT AW 71, M46, 3.54:1, 3.73:1,
France: B280E, B280F, D24 TIC| ZF4HP22 3.91:1
0 (zero)
* 744 and 746 models from 1984 and 1985 were grouped in the same chassis number series.
** Sweden: K from chassis number 67303/27155.
780
Model Designation Chassis number Engine type Gearbox Final drive
year ratio
1986 G 1-1199 D24TIC M 46 3.54:1
1987 1200-3299 B200ET, B280E M 46, AW 71 3.54:1, 3.73:1
B280F, D24 TIC 3.91:1
1988 J 33006499 B200ET, B280E, M46, AW 71 3.54:1, 3.73:1,
B280F, D24 TIC 3.91:1
1989 K* 6500-8999 B230FT, B280F, M46, AW 71 3.54:1, 3.73:1
France: D24TIC
0 (zero)
1990 L 9000-11299 B230FT, B280F, M46, AW 71 3.54:1, 3.73:1
France: D24TIC
0 (zero)
1991 M 11300 B230FT, B280F AW 71 3.73:1

* Sweden: K from chassis number 7509.
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Section 0 General

940
Model Designation Chassis number Engine type Gearbox Final drive
year 944 945 ratio
1991 M 1- 1- B200E, B200F, M46, M47, AW 70, 3.54:1, 3.73:1
France: B200FT,B204E,B230E, | AW 71, ZF4HP22 3.91:1, 4.10:1
0 (zero) B230FB, B230FT,
B230GT,B234F,B234G,
D24,D24T, D24TIC
960
Model Designation Chassis number Engine type Gearbox Final drive
year 964 965 ratio
1991 M 1- 1- B204FT, B230GT, M46, AW71, 3.54:1, 3.73:1
France: B230FT, B280E, B280F, AW 30-43 3.91:1
0 (zero) B6304F, D24 TIC




700/940/960 Specifications

Section 0 General
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Dimensions 740/760 780 944/964 945/965
mm in mm in mm in mm in
A WHEBIBASE: & v s s mvme wne s wim s 5563 5 08 5 68 5 5 59 § 650 % ikt o 3 3o 2770 109 2770 109 2770 109 2770 109
B. Overalllength . ... 4785 188.4 4794 189 4871 191.8 4844 190.7
C. Overall Wit w i mismssmenios e imssim s msve s smeames s 1760 69.3 1770 69.7 1750 68.9 1750 68.9
D. Track, front ... 1470" 57.9 1470 57.9 1471 57.9 1471 57.9
AT s ¢ o 65 555 b st § s 5 91 ¥ 8 5 6 6 66 6 6 ¥ 6 B AV § B 8 8 8 1460? 57.5 1460? 57.5 1460 57.5 1460 57.5

E. Overallheight¥ ...,

) — Dec. 1984: wheelbase = 1460 mm.
2 760/960 4-door, 780 1988— Track rear 1520 mm 59.9 in
3 Depending on type of tyre.

Weight
Approximate weight of car without occupants, full fuel tank

The weight varies depending on variant and equipment

PO TANK & 555 50 5 5 5 15 50 5 m 5w 0 5 0 08 05 @ v o 5 o0 6 B s e

760/780 —1987, 740, standard, 944/945/965 . ...........
increased-capacity................
760 4-door., 780 1988—, 964

1410 55.5 1400 55.1 1410 555 1440 56.7

740 760 780

1270-1460 kg 1330-1500 kg 1500 kg
(2798-3120lb)  (2930-3305lb) (3305 Ib)

944 945 964 965
1327-1463  1363-1496  1484-1576 . 1438-1527
(2924-32231b) (3003-32961b) (3270-3472Ib) (3168-3364Ib)

Litres US. gal
60 15.8
82 21.6
80 21.1

-
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Section 0 General

740, 760, 940, 960

Type plates
1. Product plate

Located on right spring turret (—1984) or above right side
headlamp (1985-). See page 8.

2. Information on exhaust emission controls
Sweden, Switzerland, USA, Canada and Australia.

Located on bulkhead. Shows idling speed, valve clear-
ances, ignition timing and CO content.”
760 1988—: located on left side suspension tower.

* USA & Canada: not all details included.

3. Tyre pressures

1982: Located on inside of glove compartment lid.
1983—-: Rear edge of right front door.

4. Type, model year designations and chassis
number

A. All markets
Stamped on RH centre door post.

B. Scandinavia:
Sedan: Attached to rear boot member.
Estate: Located on rear right of wheelhouse

C. USA & Canada
Located on top left of dashboard.

5. Service plate (1982—1989)
740/760

Early models: Located on front upper member of luggage
compartment.

Later models: Rear left door pillar.
780: Located on post behind left side door.

Part Manufacturer Code

Brakes Girling front and rear 1
Girling front and ATE rear 2
DBA front, ATE rear 3
760, 1988—:

Girling, front and rear
DBA front and Girling rear

o



700/940/960 Specifications

Carburettor

Fuel pump

Clutch

Alternator

Steering box

6.

Section 0 General

FTOIS

RO
82308 W2

s

SuU 2
Pierburg 3
Solex 5
Pierburg 2
Bosch 3
AC-Delco 4
Sofabex 5
Fichtel & Sachs 2
Verto/Valeo 3
Bosch 1
Cam Gear 2
Zahnrad Fabrik (ZF) 3

Final drive ratio, part and serial numbers

Located on rear axle.

7.

A.
B.

8.

Gearbox type designation, part number and
serial number

Manual: On bottom of gearbox.

Automatic:
BW 55, AW 55/70/71/72: On LH side of gearbox.
AW 30-43: On RH side of gearbox.

Body number plate

Located above left headlamp.

3 4A
A1 A
[0
<F o e e B s % 5

780

BB INR[TE55]
FABR NR

cra

FABR NR [ 283

7A

143 980

. Engine type designation, serial number and

part number

. D24,D24T,D24TIC

Stamped on cylinder block, beneath vacuum pump.

. B28

Located on plate in front of oil filter. On B28 E/F en-
gines: a decal on the right rear side of cylinder head
shows last three digits of part number.

B 280

Stamped on cylinder block. (Some models: decal)
Early type: between cylinder banks, to rear.

Late type: front right side, between inlet manifold and
water pump.

C..B19,B23

Stamped on left side of engine, behind distributor. Last
three digits of part number are shown on transmission
gearcase.

D. B200, B230

Located on timing gearcase. Also stamped in left side of
cylinder block.

. B6403

Decal on timing gearcase. Also stamped in right side of
cylinder block, above water pump housing, between
timing gearcase and manifold.

e i 5
P
,— T e T e T e
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Section 0 General

Product plate

1982-1989
WVOLVO
A
5
o A
o/ B—
i- C3 kg
2- C4 kg
1990 -W 944
| =
[ [IDDDDDD
- DDDEEEE
DI [EERDDRELS
| G
| J(e] 8] 8] 8] 8]8
[ [DDDDDEE
148 098
1990 W 945—
1991-
[ | mew |
l L]

l JL D22 T5]
D G ] [ 1P
I J[s[s[ [e[se]¢]
| B EEREREN
[ ][8] 8] 8] 8 9

148 099

The chassis code has seven positions:

pos 1-2 Front spring, shock absorber, brake disc and caliper

pos 3 Front anti-roll bar
pos 4 Rear shock absorber
pos 5 Rear spring

pos 6 Rear anti-roll bar
pos 7 Bump rubber

the chassis code should be interpreted as follows:

9X27A24
L Bump rubber:
Rear anti-roll bar:
- Rear spring:
Rear shock absorber:

Front anti-roll bar:
front spring:
shock absorber:
brake disc:

brake caliper:

Type approval* C,
Vehicle identification D
number (type designation)**

E
Gross vehicle weight F
Max train weight G
Max axle load: front H

* Certain countries.

** Type designation codes, see next spread.

A-C, As before

CoOoONOOODWN =

(O

Version

Chassis type

Market code

Emission

Steering gear

Brakes

Interior fittings code

Colour code

Special variant (if applicable)

A-C, As before

OCONOOOODWN —

L |

Il

Version

Market code

Brakes

Chassis code (see below)
Emission

Interior fittings code

Colour code

Special variant (if applicable)
Steering gear

1330 853-1
3516572-9
1273977-7
1329507-6

1330218-7
1329822-9

274040-5
1359906-3

Max axle load:

rear

Special vehicle
numbers

Market code

Colour code

Interior code

Country of manufacture

1359 557-4, 1359 558-2
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Volvo P/N for each code

Section 0 General

Pos| Front Shock Brake Brake Pos| Spring, Shock Brake Brake
1,2|spring absorber, |disc caliper 1,2|front absorber, |disc caliper
front front
31 [1329822-9 | 274040-5 |1359906-3 |1329640-5 EG|1329822-9 | 271105-9 |1359908-9 [3516513-2
1329641-3 3516514-1
42 |1329822-9 |1329648-8 |1359908-9 |1329642-1 EN |1329823-7 | 271105-9 |1359908-9 |3516513-2
1329643-9 3516514-1
44 |1329824-5 |3530274-4 |1359908-9 |1329642-1 ER |1387677-6 | 271105-9 |1359908-9 |3516513-2
1329643-9 3516514-1
54 [1329822-9 | 274040-5 |1359906-3 |1329866-6 ET |1387678-4 | 271105-9 |1359908-9 |3516513-2
1329867-4 3516514-1
5L [1329824-5 | 271105-9 |1359906-3 |1329866-6
1329867-4
5M |1293449-3 | 271105-9 |1359906-3 |1329866-6
1329867-4 Pos| Anti-roll Pos| Shock ab- | Pos|Spring,
5P [1320823-7 | 271105-9 |1359906-3 [1320866-6| |3 |Panfront |4 |sorber, rear |5 |rear
1329867-4 1 [1830220-3 |1 |1329501-9 |4 |[1273759-9
5Y (1329822-9 | 274040-5 |1359906-3 | 1329 866-6 2 [1330218-7 |5 [|1329505-0 |7 |1273977-7
1329867-4
3 [1330221-1 |7 [18329507-6 |A |1273977-7
9A [1329822-9 | 274040-5 |1359906-3 |1359557-4
1359 558-2 4 |1330219-5 9 |1329504-3 |C |1359710-9
9F |1329823-7 | 271105-9 |1359906-3 |1359557-4 5 |1359808-1 |C |1329500-1 |E |3530199-3
1359558-2 6 |1359807-3 |F [1330332-6 |9 |1387836-8
9X |1829822-9 | 274040-5 |1359906-3 |1359557-4
ki 7 |3530276-9 |G |1330702-0
A2 [1329822-9 |1329648-8 |3516567-9 |3516565-3 § |S8N0RF7T |H [RETecaES
3516 566-1 A |3516447-4 |J |3530200-9
A3 |1329823-7 |3530274-4 |3516567-9 |3516565-3 B |3516446-6 |N |3542466-2
3516 566-1
M |3530283-5
A4 |1329824-5 |3530274-4 |3516567-9 |3516565-3
: 3516 566-1
A5 [1387678-4 |3530274-4 |3516567-9 |3516565-3
3516 566-1
A9 |1387677-6 |3530274-4 |3516567-9 |3516565-3
3516 566-1
D3 |1329824-5 | 271105-9 |1359908-9 |3516517-4 Pos| Anti-roll Pos| Bump
3516518-2 6 |bar, rear 7 |rubber
D7 |1329823-7 | 271105-9 |1359908-9 |3516517-4 1 |8516573-7 14 |1330853-1
3516518-2 2 |3516572-9 |5 |1359653-1
DC |1329823-7 |3530274-4 |1359908-9 |3516517-4 3 135307511 |6 |1387181-9
3516518-2
E2 |1329823-7 [3530273-6 |1359908-9 [3516513-2
3516514-1
EE |1329824-5 | 271105-9 |1359908-9 |3516513-2
3516514-1
EJ |1293449-3 | 271105-9 |1359908-9 |3516513-2
3516514-1

Wy
W

L
e
i
e

()



700/940/960 Specifications

Section 0 General

Identification number, other markets (not USA/CAN)

YV1744682 C 1001234

Vehicle identification number, USA & Canada

YVIDH6923C1001234

10

N

M

Manufacturer's code

Vehicle type

Engine type

Chassis number

Assembly plant

Model year
designation

Transmission

Manufacturer’s code

—1985: D = 70 with 3 point seat belts
1986—-1990: F = 740 G = 760 H = 780
1991- :F=740 H =780 J =940 K = 960
—1985: Vacant
1986—: A = SRS (Air bag) and front 3-point
seat belts
X = 3-point seat belts

Engine type

Body version 2 = 2 door
4 = 4 door
5 = 5 door

Chassis number

Assembly plant

Model year
designation

Check number
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Section 0 General

Engine type Assembly plant Model year | Transmission
designation
21 = B200FT 77 =D24 0 = Sweden (VKAV) C = 1982 2 =M46
23 = B200K 81 = B230A, B234G |1 = Sweden (VTV) D = 1983 3 = M47
24 = B19E, B200E 82 = B230GT 2 = Belgium (VEC) = 1984 5 = ZF4HP22, AW 71L —-87
25 = B204FT 83 = B230K 3 = Canada (VCL) F = 1985 6 = AW70L, AW71L,
- AW 72L, AW 30-43

26 = B19ET, B200ET |84 = B23E, B230E 4 = Thailand (TSA) G = 1986
27 = B200F 85 = B230FB 5 = Malaysia (SMA) H = 1987 7 = AW70, AW 71
28 = B204GT 86 = B23ET, B230ET |6 = Australia = 1988 8 = BW55
29 = B204E 87 = B230FT 7 = Indonesia K = 1989

(ISMAC)
62 = B28A 88 = B230F L = 1990

|68 = B28E, B280E 89 = B234F A = Sweden M = 1991

(Uddevalla)

69 = B28F, B280F 95 = B6304F

75 =D24TIC

D = ltaly, Bertone

76 =D24T

11

S
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700/940/960 Specifications

Section 1 Service and maintenance

Section 1 Service and maintenance
Group 16 Lubrication

MAX [

MIN &

132 412

Petrol (gasoline) engines

USA, Canada, Japan
Oil quality Accordingto API.................. min SG*
* Qils with designations SG/CC and SG/CD fulfill this requirement.

Viscosity (stable ambient temperatures)

-30 20 -iI0 0 10 20 30 40°C

. 22 -4 14 32 5|0 68 86 104°F

‘SAE 5W/30

SAE 15W/40
B R —

141375

Other markets

Oil quality Accordingto API.................. min SG*
According to CCMC. .......... class G4/G5*

* Qils with designations SG/CC and SG/CD fulfill this requirement.

Viscosity (stable ambient temperatures)
-30 20 -i0 0 10 20 30 40°C

. 2|2 -4 1|4 32 50 68 86 104°F

- |
SAE 5W/30

&< _SAE 15|{u/4o: |
< SAE_20W/40
__SAE 30

K SAE 40

137 642

MAX [7

135 901

Diesel engines

USA, Canada, Japan
Oil quality According to API Service .......... min CD*
* Oils with designations SE/CD and SF/CD fulfill this requirement.

Viscosity (stable ambient temperatures)

-30 20 10 0 10 20 30 40°C

. —2I2 —4; 1|4 3|2 Sp 68 86 104°F

SAE 5W/30

141381

Other markets

Oil quality Accordingto APl.................. min CD*
According to CCMC.......... class D2/PD1*

* Oils with designations SE/CD and SF/CD fulfill this requirement.

!

Viscosity (stable ambient temperatures)
-30 20 -iI0 O . 10 20 30 40°C

. 22 -4 14 32 50 68 86 104 °F

| |
SAE 5W/30

i
SAE 20W/40
SAE 30

< SAE 40 |

142 444

quirements.

engine.

or fast motorway driving.
Note however the lower temperature limits.

Synthetic or semisynthetic oils may be used if their specifications comply with the oil quality re-

Volvo does not recommend additional oil additives, as they can adversely affect the

Note! SAE 15W/40 and SAE 20 W/40 engine oils are recommended for use in extreme driving
conditions which involve high oil consumption eg. mountain driving with frequent deceleration

12



700/940/960 Specifications
Section 1 Service and maintenance

Engine oil, capacity, litres (US qts)

Difference
Excl. oil Incl. oil in volume
filter filter max.—min.
B19, B23, B200, B230". .. ...\ 3.35 (3.6) 3.85 (4.1) 1.0 (1.1)
B204. B284. ;s mas srsmsnns sp s mdERes be pmaEs S5 SEEEBEE BT mEE 3.5 (3.7) 4.0 (4.2) 1.0 (1.1) I
= 5T R PR S P O 5.0 (5.2) 5.75 (6.1) 1.0 (1.1)
B2B! s rovo s masimes me s 0105 5155 958 ME BT BAS B BIF KE FBER AL B D IEDIEY 6.0 (6.3) 6.5 (6.9) 1.0 (1.1)
B B0 . .ttt 5.5 (5.8) 6.0 (6.3) 1,0 (1.1) 1]
D24, D24 T, D24 TIC™ s 505053 svsin s sirenees 5% G5 oy e 50a 6 i & 5.0 (5.2) 6.0 (6.3) 1.0 (1.1)
* Turbo: Add extra 0.6 litres if oil cooler is drained.
** Turbo Intercooler: Add extra 0.7 litres (air oil cooler).
Carburettor
Qil for damper cylinder, B28 A SAE 10W-40 (or SAE 10W-50) Engine oil
ATF
Manual gearbox
132413
LUBTCAHNG Gl 5.5 516 6m 5w i aom bors wmssians s 5000 s 55 o 61000 o o i 5 ATF type F or G
Oil change quantity, M46, early type =1990 ..................... 2.3 litres (2.4 US qts)
Ile WPB TOB = ; < wvic vis i s i 2.6 litres (2.8 US qts) |
M47,earlytype ... 1.3 litres (1.4 US qts)
A WYPE: sauswisusnmamme o saam s 1.6 litres (1.7 US qts)
Tightening torque, oil drainplugs ................cooiiiiiiin. 27-40 Nm (10-29 ft Ib)
* Volvo Thermo Qil (P/N 1161 243-9) is recommended for vehicles driven in Do not use ATF Dexron as
areas where ambient temperature seldom drops below —10°C (+14°F), or  vibration damper and overdrive
high mileage vehicles such as taxis. may slip.
NOTE! Do not mix oil types.
Automatic transmission
132414
Lubricating oil AW/BW 55, AW 70/AW71 —=1983 .................. ATF-type G (or F) I
AW 70/AW 71/AW 72/AW 30—-43/ZF4HP22 . . ... .. ... ATF type Dexron Il D
Oil change quantity (drained only) AW 70, AW 71/AW72 .......... 3.9 litres (4.1 US qts)
AW BO-ET . s w0 s 00 ww 8 m s 13 3.0 litres (3.3 US qts) |
BWIBS ¢ g o nm s womtn o 5 68 55 0w 5 w3 3.5 litres (3.7 US qts)
ZFAHP22 .o sumssnsimusmnan 2.0 litres (2.2 US qts)

13



700/940/960 Specifications

Section 1 Service and maintenance

Rear axle

Lubricating oil
grade, without limited-slip differential or with
automatic differential lock (Eaton) .............

with limited-slip differential (Dana) ...................

viscosity, above —10°C (+14°F) ..........coiiinin.

below =10°C (F14°F) s s svsvaavsmssnamnesas

Oil change quantity, 1030 . cs vssvswsssssassaansssossssses s
1031, -1990 . . ..o

1081, 1991=s0s wus @i vae assws snssmssns 58

Steering gear

LXIBFCAD 5.5 5500 608 & 500 008 VRS FE5 258 5 655505 5 o v . e o vm s e s

CQUAINTIDY + ¢ s 5 sees v o i & v s i & o o s 3 o 0 0 6 B0 2 6
Power steering fluid ...

quantity, B28 .. ...
B19; B28:ussuwimssmmsmosmesnisaismenn

D24,D24T—-1986............ccvnnnn.
D24,D24T,D24TIC 1987—............

* Volvo power steering fluid (P/N 1161 317-1 is recommended if temperature
is below —20°C (—4°F).

14

Final drive oil

API-GL-5(6) or MIL-L-2105 B(C)

Low-friction oil Volvo P/N 1161 329-6 0.5 litre/US qt
API-GL-5(6) or MIL-L-2105 B(C)

with additive Volvo P/N 1161 129-0 0.5 litre/US qt
SAE 90

SAE 80

1.3 litres (1.4 US qts)

1.6 litres (1.7 US qts)

1.75 litres (1.85 US qts)

1.4 litres (1.5 US qts)

1.45 litres (1.55 US qts)

1.6 litres (1.7 US qts)

1.3 litres (1.4 US qts)

Grease, Volvo P/N 1161 001-1
approx 100 grams (3.5 ozs)
ATF type A, F or G*

litres (US qts)
1.0 (1.1)
0.8 (0.9)
0.8 (0.9)
0.8 (0.9)
0.8 (0.9)
0.8 (0.9)
0.5 (0.5)



700/940/960 Specifications

Section 2 B 19, B23 Engines

Section 2 B 19, B23 Engines

Group 20 General .........ovvviiiiiii i 15
Group 21 Engineassembly.................covuunn 16
Group 22 Lubricating system....................... 20
Group 23 Fuel system ..........covviiviinnnnnnnn. 21
Group 25 Intake and exhaust systems .............. 31
Group 26 Cooling system............coovviviiinn.n, 32
Group 28 Ignitionsystem.................ccoviunn. 33

-

Group 20 General

129 750
Performance, compression ratios, octane requirements
Engine Remarks Compres- | Octane | Output Max torque
type sion ratio | require-
ment kW at hp at Nm at kpm at
t/s r/min t/s r/min
B19E 10.0:1 98 86/100 | 117/6000 158/50 | 16.1/3000
B19ET 7.5:1 98 110/92 | 150/5500 230/60 | 23.4/3600
B23E Scandinavia, Switzerland 10.3:1 96 95/88 129/5250 190/50 19.4/3000
Other markets 10.0:1 98 96/90 | 131/5400 190/60 | 19.4/3600
B23ET 9.0:1 98! 127/95 | 173/5700 250/57 | 25.5/3400
B23FT 8.7:1 9123 117/88 | 160/5300 250/48 | 25.5/2900
157°/5300 184%/2900

") Australia 97-98 octane

2 Unleaded petrol (gasoline) 91 octane RON (Research Octane Number). AKI = 87, according to R+2M
where M stands for Motor Octane Number

3) Fill with premium unleaded petrol (gasoline) (AKI = 91) to improve performance and driveability at altitudes in
excess of 2000 ft (600 m) in warm climates

Y9 Ftlb

5 Horse power.

Other general data

B19 B23

NO:. Of CYINACTS . < s v s.i.s6 samwsine 46 d s wilap wmwsmo bos s s e nmmews v 4 4
BT 0. 158 1 B 085 20 T 0 8 v r e o s mm (in)  88.9 (3.503) 96 (3.782)
SHTOIKO . 2. e 0w %5 5 91500 o i 06 8 B ) 6 W 6 66 mm (in) 80 (3.152) 80 (3.152)
Displacement. .. ... o.vvree dmd (litre) 1.99 2.32
FItNG OTHEF: . 150 5 5005w 0w a5 s e s it HEASRISHTEEDEE 1T 1-3-4-2 1-3-4-2
Compression pressure’. . ..., MPa (psi) 0.9 (128) 0.9 (128)

Max. deviation between cylinders ................... MPa (psi) 0.2 (28) 0.2 (28)
APPIOX: WBIGNL: o 5s 100 aimm dom i oS0 st 8 575 5.5 o 8100 6o 9859, 638 kg (Ilb) 165 (363) 165 (363)
Turboeharged VErSiOnS: « v uu s siwss s smes we s es em e ams wm o wim s kg (Ilb) 170 (375) 170 (375)

" With hot engine, throttle wide open and starter motor cranking at
4.2-5.0 r/s (250-300 r/min).

15



700/940/960 Specifications

Section 2 B 19, B23 Engines
‘Group 21 Engine block
Cylinder head

Height, new ..., mm (in) 146.1 (5.756)
min (after machining) . ................... mm (in) 145.6 (5.737)
129 827
QK WD 05516 s 5 0 8 905 0 S o i o 5 o o 9 e [ —] [ —]
NOTE: If warp is greater than 1.0 mm (0.094 in) lengthwise 7 - -
or 0.5 mm (0.097 in) crosswise, cylinder head must be re- SR
placed.
b = PI ?‘ ::
e b
Cylinder block e e A
129 826
Bore B19 B23
SLaNdatd (G s 1o v s s 50 500 0 w5 505 55 50 8 9 £ W10 5500 B e 8 s e m B mm  88.90-88.91 96.00-96.01
(in) (3.5027-3.5031) (3.7824-3.7828)
D ¢ 0.2 e & i 3 50 5 0 G 8 RS 3 mm  88.91-88.92 96.01-96.02
(in)  (3.5031-3.5034) (8.7828-3.7832)
B i o i s 2 5 7 0 0 6 58 O W N B IR B R § A B et mm  88.92-88.93 96.02-96.03
(in)  (8.5034-3.5038) (8.7832-3.7836)
5. me 7 5 5 v v s wm v s ome 558 £ 00 4 B8 00 5 B8 2 DALY 5 P 2 mm  88.94-88.95 96.04-96.05
(in)  (3.5042-3.5047) (3.7840-3.7844)
OVOESIZO 1. & 5a s worrv anim e amrm v wnows om0 o mon s i &0 5 0 a6 B mm  89.29-89.30 96.3
(in) (3.5180-3.5184) (8.7942)
2 b v s vl v ans e £ e sk s R R BB mm  89.67-89.68 96.6
(in)  (8.5330-3.5334) (8.8060)
Rebore if wear exceeds 0.1 mm (0.004 in) and oil consumption is very high.
Pistons T [
A = Overall height B |
B = From gudgeon (piston) pin to crown A L
C = Diameter to be measured at right angles to gudgeon pin at ( )
distance C from bottom of piston. L :
¢ C
137 551
Engine Weight in gms' (0z) Dimension mm (in)
type A B C
B19E 51516 (18.4+0.2) 73.9 (2.912) | 46.7 (1.840) | 7 (0.276)
B19ET 510+6 (18.2+0.2) 71.0 (2.797) | 46.0 (1.812) | 7 (0.276)
B23E 5707 (20.4+0.3) 76.4 (3.010) | 46.4 (1.828) | 8 (0.315)
B23ET 562+7 (19.8+0.3) 8.4 (2.657) |46.4 (1.828) | 12 (0.423)
B23FT 562+7 (19.8+0.3) 8.7 (2.657) |46.7 (1.840) | 12 (0.423)

) Max weight difference in same engine = 12 gms (0.43 0z)

Piston running clearance

BAOE, B2BE . vetmunsmmmmmminy s ouss o as s oms o ass 556 mm (in)
BITOET : isrs s 5t-es8imomonsmaoses s aon s sy 5:5 0 SEE S iy S B 21 mm (in)
BI2BIET;, B2BFT 55 cnzsmscsanssmaness s unsss i s sss v mm (in)

16

0.01-0.04 (0.0004-0.0016)
0.03-0.06 (0.0012-0.0024)
0.05-0.07 (0.0020-0.0028)



700/940/960 Specifications

Piston rings

119 697

Clearance in piston groove

BA9E, BAYET; B2BE v vsa sumasbuemsbesons sasdonie

BI2BET, BRAET. .0 wmmramsiman on con oo mmen e 55,8 6558 5853

Ring gap (see above)

BI9E, B19ET; B23E s :sms masm vuw sa a5 od's s5m i w54

B23ET, B2BET v snsnassasnisniimion:sugsmrsed s

Gudgeon (Piston) pins

Fit, in connecting rod. . ..... Light thumb pressure
(close running fit)
11§ 0]12) (6] § A - Thumb pressure (push fit)
Valves

Valve clearance
Inlet and exhaust valves

Cold GAGING s s v e mas i bammmios barse dyomess aodons e

VAT ICIVGITNOR 56 o 8 i) 6k 08 0 90 G B 4

Adjusting shim, thickness. ......................coo..s.

Valves

Section 2 B 19, B23 Engines

| - \
éij\ Ring gap 129520

129 521

Clearance in piston groove

Upper Lower Qil scraper
Comp. rings Comp. rings rings
....mm 0.040-0.072 0.040-0.072 0.030-0.062
(in)  (0.0016-0.0028) (0.0016-0.0028) (0.0012-0.0024)
....mm 0.060-0.092 0.040-0.072 0.030-0.065

(in) ~ (0.0024-0.0036) (0.0016-0.0028) (0.0018-0.0026)

....mm 0.35-0.65 0.35-0.55 0.25-0.60
(in)  (0.0014-0.0026) (0.0014-0.0022) (0.0010-0.0024)
....mm 0.40-0.65 0.40-0.65 0.30-0.60

(in)  (0.0158-0.0256) (0.0016-0.0256) (0.0118-0.0236)

130 526

Checking Adjusting

....mm 0.30-0.40 0.35-0.40
(in)  (0.012-0.016) (0.014-0.016)

....mm 0.35-0.45 0.40-0.45
(in)  (0.014-0.018) (0.016-0.018)

....mm 3.30-4.50

(in)  (0.1300-0.1773) in increments of
0.05 (0.002)

IMPORTANT: Valves are stellite-flashed and must not be
machined. They may only be ground in against seat.

IMPORTANT! Scrapping valves. Exhaust valves in turbo en-
gines are sodium filled and must not be mixed with ordinary
scrap iron without first removing the sodium.

44,5°
o 4,5° .
44,5 4 Min: 7,925 Min: 7,945
Min: 7,935 Min: 7,925
[ —— g d 4 e .I Fie
T 144026 T 144026
< 32 144027
Exhaust valve turbo engines (B19ET, B23 ET/FT)
Inlet valve Exhaust valve E-engines (B19E, B23E)

17



700/940/960 Specifications
Section 2 B 19, B23 Engines

Valve seat

D+0,77mm

133 646 113 945

Inlet Exhaust

When replacing valve seats the interference between the seat
and its bore should be 0.17 mm (0.0067 in) i. e. valve seat dia-
meter should be 0.17 mm greater than the diameter of bore in
cylinder head.

Valve guides

Inlet valve Exhaust valve
INEEY CIAMSIOT s sy 55 5 3w i s b 0 s s e 35 5 06 B8 SR mm  8.000-8.022 mm 8.000-8.022
(in)  (0.3152-0.3161) (0.3152-0.3161)
Height above upper face of cylinderhead ................ mm 15.4-15.6 17.9-18.1
(in) (0.6068-0.6146) (0.7053-0.7131)
Clearance, valve stem-guide (measured with new valve),
FIEW s s s 5w o e 0 o B S S, O 05,6 B 0§ 76 mm  0.030-0.060 0.060-0.090
(in) (0.0012-0.0021) (0.0024-0.0035)
POUE wrwrors wvam 5 0w s Som s i s 006 5 055 00 % 670 & R i B R 50 mm 0.15 0.15
(in)  (0.0059) (0.0059)
Valve guides are available in three oversizes, marked
with grooves. Marking Reamer for seat
Standard No groove -
Oversize 1 1 groove 5161
Oversize 2 2 grooves 5162
Oversize 3 3 grooves 5163

—

113 946

Valve springs mm (in)

l. 2325 @25,9
B — O o
Type 1 Type 2

Adjusting shims mm (in)

THICKNESS .+« v vttt ettt s

NOTE! The force used when pressing in valve guides must be
at least 9000 N (1980 Ib). If the pressing force used is lower
then the recess for the guide must be reamed out to the near-
est oversize and a guide of the corresponding size pressed in.

B19E, B23E, B23ET B19ET, B23FT
Type 1 Type 2

Length Load Length Load
mm (in) N (Ib) mm (in) | N (Ib)
45.0 0 45.5 0
(1.77) (1.79)
38.0 280-320 38.0 280-320
(1.50) (62-70) (1.50) (62-70)
27.0 710-790 27.5 702-782
(1.06) (156—-174) (1.08) (154-172)

3.830—-4.50 (in increments of 0.05)

(0.1300-0.1773) (in increments of 0.0020)




700/940/960 Specifications

Timing gears

Section 2 B 19, B23 Engines

Camshaft Letter stamped on
)@ o end of camshatft
133 662
Engine type Camshaft Check valves (cold engine)
Marking Max lift height mm (in)| Valve clearance Intake valve should
No. 1 intake open at
valve mm (in)
B19E A 10.5 (0.4137) 0.7 (0.0276) 13° B.T.D.C
B19ET T 9.9 (0.3901) 0.7 (0.0276) 4° B.T.D.C
B23E A 10.5 (0.4137) 0.7 (0.0276) 13°B.T.D.C
B23ET B 10.6 (0.4176) 0.7 (0.0276) 19°B.T.D.C
B23FT T 9.9 (0.3901) 0.7 (0.0276) 4°B.T.D.C
Radial Clearante? ... ccvweiwosmsswsamesmsme smesmes s s me s s s mu s 0.030-0.071 (0.0012—-0.0028)
PR 20 8 5 57 6006 8 5 5/ 0 g 5 o o & it § ok 3 v o s 0.15 (0.0012-0.0028)
AXIA| CIEATENEE 1 4 v v s im0 s 0 00 5089 0 B3 500 4 0.1-0.4 (0.0344-0.0158)
Intermediate shaft
Radial clearance. ............oouiiiii i, 0.020-0.075 (0.0008-0.0030)
AXIA] ClOBIANGO v o s s smrs s 5 v #5555 % 5§85 60e % 250 85005 5 Fk 2 oo » 0 5 ot o 0.20-0.46 (0.0079-0.0181)
Crankshaft assembly
Crankshaft
Max out-oftrue ............. ...l mm (in)  0.05 (0.0020)
Axial clearance, max ...............coieiiinnn. mm (in)  0.25 (0.098)
Radial clearance (main bearings) .............. mm (in)  0.028-0.083 (0.0011-0.0033)
Connecting rod bearings,
axial ClearanCe. . s i v wrsmssnosmrams o sns mm (in)  0.15-0.35 (0.0059-0.0138)
radial clearance...................coiae, mm (in)  0.024-0.070 (0.0009-0.0028)
Main bearing journals
Out-off-round, max . ............cccviveenn... mm (in)  0.07 (0.0028)
TADEE VAN - 56 50 55 3 e @ i @ s 6 i § B A 0 5 0 o 6 mm (in)  0.05 (0.0020)
Diameter, Standard. .......................... mm (in)  63.451-63.464 (2.5000-2.5005)
undersize 1 .......covvviviininnnn.. mm (in)  63.197-63.210 (2.4900-2.4905)
D ke b s s A ¥ e mm (in)  62.943-62.956 (2.4800-2.4805) Taper
Connecting rod bearing journals
Out-of-roundmax ..............coviiii.. .. mm (in)  0.05 (0.020)
TAPOL, A b & s 5 552085 508 805 & oot v » i 5 it 6 10 mm (in)  0.05 (0.020)
Diameter, standard . . ......................... mm (in)  53.987-54.000 (2.1271-2.1276)
Undersize 1 .......ooovvvevnnennnnn.. mm (in)  53.733-53.746 (2.1171-2.1176)
- O B DI P mm (in)  53.479-53.492 (2.1071-2.1076)

Connecting rods

Axial clearance at crankshaft .................. mm (in)
Max weight deviation between connecting rods
in same engine

Flywheel

Axial throw, max .................coeviinin.n. mm (in)

0.15-0.35 (0.0059-0.0138) R R—

10 gms

0.02 mm/100 mm
(0.0008/3.94 in diameter)
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700/940/960 Specifications

Section 2 B 19, B23 Engines

Tightening torques

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

NI DEATINGS s 5 5505 5w w05 0005 5001008 o 018655 0 B 9 4 88 0
Connecting rod bearings, old bolts . ............................

NS DOMES! 5.5 5 wue-s w6+ 50 5305 8 0 475 5 o v £ 505 516
Flywheel (use new bolts). . ...
Spark plugs (Unoiled). ... i e
Camshaftsprocket ...
Intermediate shaft sprocket. ..............ccoiiiiiiiiiiii,
Camshaft bearing GaPS «.- « v s susme s wss ws s b s o s oy v s a5 s
Crankshaft centerbolt .......... ... ... ... i i

Cylinder head, tighten in stages:

(e 1

Ad__

134 266

Bolts should be replaced if center section shows signs of ex-
tension. Do not re-use bolts more than 5 times. If in doubt, fit
new bolts.

Nm ft Ib
110 80

63 46

70 51

70 51
256+5 18+3.5
50 36

50 36

20 15

165 120

= 20 Nm (14 ft Ib)
2 =60 Nm (43 ft Ib)
3 = Angle-tighten 90° in one motion

7T—3 1 5 9
© 0,0 O o
o oNo o o
8—4—2——6—10

Tightening sequence for cylinder head bolts

Group 22 Lubricating system

General
Qil capacity and quality, see page 12.

Oil pressure at 33 /s (2,000 r/min) with warm engine

aNd| AEWON TILEE i s 50m 5 v oMo 8.5 0 8.3 05 5500 8 5080 0 g o 0 i § MPa (psi)

Oil pump

Axial ClEBATANGE s s siw s s s s s 50k 5 5w 5 8580 0 5200 0 9081 8 B 0 68 5054 5 mm (in)

Radial clearance (excluding bearing clearance) .......... mm (in)

Backlash (excluding bearing clearance) ................. mm (in)

Bearing clearance, drive shaft.......................... mm (in)
idling shaft ; sss5mi0 e swrisismmasswais mm (in)

Relief valve spring length under different loads

i

‘ x Lengths
k L / 39.2 mm (1.5445 in)
2 26.25 mm (1.0343) in)
5 : e 115083 21.0 mm (0.8274 In)

0.25-0.60 (35-85)

0.02-0.12 (0.0008-0.0047)
0.02-0.09 (0.0008-0.0035)
0.15-0.35 (0.0059-0.0138)
0.032-0.070 (0.0013-0.028)
0.014-0.043 (0.0006-0.0017)
Load
0

46-54 N (10.1-11.9 Ib)
62-78 N (13.6-17.2 Ib)



700/940/960 Specifications

Section 2 B 19, B23 Engines

Grourx>w23 Fuel system

CO-content, idle speed

e Selector lever must be in position P (and handbrake applied) when checking/adjusting CO or
idle speed

@ CO should be checked/adjusted when engine is warm and idling
@ CO content outside check values shown below = adjust to specified setting value

@ CO content within check values need not be adjusted provided engine is operating satisfactorily

\\\\\II/,//

CO

\\\\\I ‘I///

rpm

Engine Remarks CO content Idle speed
type t/s (r/min)
CO meter % | Volvo
Adjusting Monotester
(checking)
B19E 1.0 (0.5-2.0) |- 15.0 (900)
B19ET 2.0 (1.0-8.0) |- 15.0 (900)
B23E 1.0 (0.5-2.0)" |- 15.0 (900)
B23ET 1.5 (1.0-2.5) |- 14.2 (850)
B23FT USA + Canada 0.6 (0.4-0.8)? | 20-70°° 12.5 (750)*
Japan 0.6 (0.4-0.8)? | 20-70°® 15.0 (900)
") Pulsair system disconnected and plugged.
3 Lambda-sond disconnected.
3 Lambda-sond connected.
4 AC switched off. Engine speed increases to 15.0 r/s (900 r/min) when AC is reconnected.
Page
Cl system (B19E/ET, B23E)................... 22
Motronic: (BI28IET) v« sins s s wnms s st o6 oo 25
LH-Jetronic (B23FT) ..........ccovviinnn... 28

135 528
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Section 2 B 19, B23 Engines

Cl system (B19E, B19ET, B23 E)

Pressures
LiNG PrOSSUIE s s s s srs e miw swins me s ms vt o st 5 5iss Wy b We s 9873
Rest pressure . ...... ...

Control pressure
WaIM eNGING s i i wsemuswsmmssi smaswesmansmsiwssicis
warm engine and charge pressure of
45 KPA (6.4 PSIYi o ssmpemrarsnmswnsmitadsmabushinss st

cold engine (see diagram)

Control pressure regulator

0438 140. .. 124738

Injectors

0437502...
132 945

22

kPa (psi) 450-530 (64-75)
kPa (psi)

kPa (psi)  345-375 (49-53)

=
0
Q0
£y
2
|

kp/cm?  kPa

B19E, B23E B19ET

520-580 (74-82)

150240 (21-34)  240-320 (34-46)

345-375 (49-53)

205-325 (42-46)

35 3501 —

30 300

25 250 i

20 200 71

I -
6 10 20 30 40 50 60 70 80 °C
32 50 68 86 104 122 140 158 176 °F

132 943-2

Type of control pressure regulator fitted to vehicles de-
pends on engine type. ldentification number (last three
digits of part number) is stamped on top of regulator.

Bosch number Volvo P/N

B19E,B23E... ...004 463 971-2
BI9ET . :ivicne wus 117 1 336 077-1
Resistance ............... i, 20-30 Q

Type of injector fitted to engine depends on engine type.
Identification number (last three digits of part number) is
stamped on side of injector.

Volvo P/N
1276 037-7
1 306 499-9

Bosch number
B19E,B23E... ...015

Opening pressure......... kPa (psi) 350-410 (50-58)
No leakage permissible
BEIOW: < s 65w s 56 sms s 5005 0 s kPa (psi) 290 (41)
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Start injector

134 264

Start injector Bosch NO ... ...,
VoOVOP/N.......coiiiiiiiiiii,
Injected quantity .....................

Thermal time switch

35°C 20°C 7.5 sec
134 738

Cut-out temperature and engagement time are stamped on

side of switch.

Auxiliary air valve

0280140...
134 740

0280170...

Section 2 ‘B 19,"B23 Engines

Type of start injector fitted to vehicle depends on engine
type. ldentification number (last three digits of part number)
is stamped on side of injector.

Injection time is controlled by thermal timer

B19ET: injection time is also controlled via an impulse
relay which causes extra fuel to be injected during warm
starts.

Impulse relay engages injector after approx. 1.5 secs.,
after which: injection 0.1 secs. — pause 0.3 secs. — injection
0.1 secs. — pause 0.3 secs. — etc etc.

B19E, B23E B19ET
............ .. .413 ...415
............ 1276 498-1 1 269 585-4
............ 85 cm®min 135 cm¥min

Sec

8

6 BN

4

2 h N

-20 -10 0 10 20 30 = °c

-4 14 32 50 68 86 °F

134 739

Engagement time at different temperatures

Tolerance, tiMe. ......vvvviini it eenn o 2 secs
temperature...............coiiiiinen . 4°C (7.2°F)

Type of auxiliary air valve fitted to engine depends on en-
gine type.

Identification number (last three digits of part number) is
stamped on side of valve.

Automatic Manual
Bosch number... ...114 ...106
Volvo P/N....... 1 346 477-1 1 346 476-3
ROSISIAIICE: 1o ¢ 0 v o 60 s s i i i Wi i 40-60 Q
Fully OPEm: @t s s o s s 854 458 450 265 5548 &7 -30°C
FUlly 6losed Aty . swssasavsaoswsems sgzanmons +70°C

Auxiliary air valve is controlled electrically and should be
fully closed after 5 minutes driving at 20°C (68°F) ambient
temperature.

23
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Section 2 B 19, B23 Engines

Air-flow sensor
Metering disc rest position

_\_j{ 0-03mm

108 603

Fuel pump

0580254 ...

138 069

Pump capacity at line pressure of 500 kPa (71 psi),

F20°0 AN T2V & o5 5 5052055 5705 o5 550 5 386 w0 & 315 & 500 5 598 & i § G » 616
11V

Current consumption at line pressure of 500 kPa (71 psi)
420°C AN T2V s g5 50 5 5005 w605 5 50505 s s 086 W7 & s 00 9 5 6 300 2.

Tank pump

137 666
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Control unit

0261 200...

137 662

Air flow meter

0280160...
135 789

Injector

0280150.,..
135 790

Section 2 B 19, B23 Engines

Motronic (B 23 ET)

Boschnumber............. ...t ...012
VolVO PN s asnesnnsssissosnmd sads 80289403 1 317 025-3
Boschnumber.................. ... ..., ...035
VOO PIN s 4 i w505 05 505 ovm s i s s s 305 0 5 908 5 1 306 967-9
Resistance:
® between terminals 6 & 22 of temperature sensor:
at =10°C (V4°F) 5o o5 5 5 wines s s 8 260—10 560 Q
+20°C (68°F): wvswrsmuvmpoews wime v 22802 720 Q
HE0PG TN22°F)ic ¢ o v cimi m o vimeaiars 760-910 Q
@ betweenterminals6 & 9.............. 500-1 100 Q
@ betweenterminals 6 & 7.................. 8-200 Q
Boschnumber.......... ...t o5 213
VOO PN v s coswvssoome ssssusimesssissias 1 306 965-3

Line pressure
(fuel pressure above intake

manifold pressure)................. 300 kPa (42 psi)
BOSCH NUMDET i« c 6556505 vinsaw oo nimenss ...355
VOIVG PINL . . v g ooy mew s 00 s i § Sy 5 1 306 966-1
Injected quantity at a line pressure of

300 kPa (42 pSi) .. .vvvvviiiiien 300 cm*min

25

P
== ==
PO S



700/940/960 Specifications
Section 2 B 19, B23 Engines

Start injector

Bosch number . ...
Volvo P/N.........

Injected quantity . . .

0280170 ... Injection time contro
134 264
Thermal time switch Sec
8
I ’ FS
| 4
35°C 20°C 7.5 sec 2
Cut-out temp Injection time _2; e
134 738 -4 14
Injection ti

Tolerance, time.......
temperature

Auxilary air valve
Bosch number-. . ...

Volvo P/N, early typ
late type

Resistance. ......
Fully open at . ...
Fully closed at. . .

The auxiliary air v
be fully closed aff
bient temperature

0280140 ...
134 740
Coolant temperature sensor Q
40000 %‘
20000 B
10000.
8000
6000
4000
2000 3
0280130... _—
135 791 800
600
Boschnumber..............ccovvvvei.n. ...026 4n8
VOIVO PN .. oov i iinos s mi s s i s ave s 500 0 s 1 332 396-9 -
Resistance at:
—10°C (—14°F)...oviiiiinnn. 8 260—10 560 Q 100
SE2 (0 O (51215 = AR 2280—-2720 Q W
+80°C (175°F) e 290—-364 Q

26



700/940/960 Specifications

Temperature sensor, charge air

Boschnumber.............coviiiinivn... ...001
VOO PIN s o5 svssssmeswssmanmsmmsmasmens 1317 273-9
Resistance at:
+20°C (68°F) .....cvvviiiiii 985—-1 015 Q
FA0PG (OB ) wossmoswnsmss s s s s 1080—-1110 Q
+130°C (266°F) ...t 1 550—1 620 Q

Impulse sender (crankshaft position & engine rpm)

0261210...

137 665

Fuel pump

0580464 ...

136 793

Capacity at a line pressure of 300 kPa (42 psi)

+20°C (68°F) & 12V s wvsmsvmssicrvvinuspesmremssmenmss
TAN wvnmenmsnmsnmsmpsmesmsrmssminain
VOV sansmisnmesmasmsgssmatMEamitmssmse

Current consumption at 300 kPa (42 psi).

+20°C (68°F) & 12V ...

Tank pump

Section 2 B 19, B23 Engines

2 T T
s H j
| L |
st ] ;
1400. i ] 117 i I oL i N
|
1300. ‘ ‘ I |
200] |
el |
i 1 1
20 20 40 60 80 100 120 140 160 °C
0 32 70 100 140 180 210 250 280 312::7 .
Bosch number........................... ...003
NOIWO PIN s vwissmvsmpsmismusneisusaioninss 1 317 030-3
Boschnumber........................... ...025
Volvo P/N ... ... T 1 336 679-4
...... 130 litres/hr (1.08 litres/30 secs)
...... 108 litres/hr (0.9 litres/30 secs)
...... 86 litres/hr (0.7 litres/30 secs)
...... max 6.5 A
Current consumption.......................... 1-2A

27



700/940/960 Specifications

Section 2 B 19, B23 Engines

LH-Jetronic (B 23 FT)
Control unit
Boschnumber.............coviiinin.. L
VOIVO PIN oo e 1 332 184-9

0280000...

138 108

Air mass meter

138 109

0280160...

135789

Injectors

0280150...
135 790

28

Boschnumber.................covviiiins ... 002
VOO BN 5 5.5 555 005565 saimi » s i i s 1 326 065-8
Resistance:
@ betweenterminals6and7................... 3.7Q
@ between terminals 7and12.............. 0—1000Q
Boschnumber.....................cuut ... 213
VOO PIN 55 s soe s 65 me s @2 55 5 0§ 6 3 98 b s b 1 306 965-3
Line pressure (fuel pressure above inlet

manifold pressure). ................ 300 kPa (42 psi)
Bosch. number.. ... s 5.es s simes sim 550 dimen w50 s T L 4
VOIVO: PIN 35 s v s 0 6916 #5780 33 e 5000 siss 1 332 337-3
Injected quantity at a line pressure of

300 kPa (42 PSi) . ovvvvini i 300 cm®min



700/940/960 Specifications

Injector ballast resistor pack

0280130...

135 791
Boschnumber........................... ...026
VOIVO PIN & 5050 56050550 510 vam5hes 560 250 55 58 1 332 396-9
Resistance at:

e [0l O £ o e e 8260-10560 Q
+20°C (68°F) .. .ivviiiiiiininnnnnns 2280-2720 Q
+80°C (175%F). ..o v v iiiiiiiiees 290-364 Q

Air control valve

Gl
D

0280 140...

M 138 111

Lambda-sond

0258 003... ’ ) 138 112

Section 2 B 19, B23 Engines

Boschnumber........................ 0 280 159 001
VolVOP/N ..., 1 336 810-5
Four resistors (1 per injector)
Resistance ... 5.5-6.5Q
Q
40000 T S mesass u_lj
20000 = e :f::;
10000 = L L
8000 ‘ =
6000 N qr—:- == T ’ ‘
4000 e
2000 =
pite=s S=ssss ==
600¢ : o it it j:i
400/ —— === J
200
1001 I e E RS 3
-30-20 0 20 40 60 80 100 120°C
-22 -4 32 68 104 140 176 212 248°F
135 792
Boschnumber........................... ... 501
VOIVOP/N ... 1 317 957-7
Resistance between terminals 3 and 4
and between4and5................... approx. 20 Q

Boschnumber........................... ... 006
VOIVOP/N ..., 1 346 738-6
Resistance of ballast resistor at:
Cold sond (20°C = 68°F)........ccvvvuennnn... 3Q
Warm sond (above 350°C = 660°F)............ 13 Q
Tightening torque ................... 55 Nm (40 ft Ib)*

* Apply “Never Seez” (P/N 1161035-9) to entire length of thread.
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700/940/960 Specifications

Section 2 B 19, B23 Engines

Fuel pump

0580464 ...

135793

Pump capacity at a line pressure of 300 kPa (42 psi),

H20°C AN T2V 555 050 0 0659598 58 056 50000 somen wmom sisommanraiain
I

TON 5 0830008 500 508 e pasio e i sm s i

Current consumption at a line pressure of 300 kPa (42 psi),
+20°Cand 12V ...

Tank pump

137 666

Boschnumber....................oov... ... 025
VOIVO PN 5o wic v mvsio o s s sim s s 6 w1 g0 5 55 1 336 679-4

........ 130 litres/hr (1.08 litres/30 secs)
........ 108 litres/hr (0.9 litres/30 secs)
........ 86 litres/hr (0.7 litres/30 secs)

........ max 6.5 A

Current consumption. ............covvvvnnnn. .. 1-2A

30



700/940/960 Specifications
Section 2 B 19, B23 Engines

Group 25 Intake and Exhaust systems

Turbocharged engines

ENGING LYPE: s i s-hs oo s s oo se atoys s aben wa g s B19ET B23ET B23FT
Charge pressure, at fullload .............. r/min | 3500 3500 3000
checking «« - sz s swsass kPa (psi) | 60-70 (8.5-10.0) 45-53 (6.4-7.5) 46-54 (615-717) W
adjusting............ kPa (psi) | 64-70 (9.1-10.0) 50 (7.1) 48-54 (6.8-7.7) W
i
)
Charge air overpressure, N
switch,opens at...................... kPa (psi) | 85-95 (12.1-13.5) | 65-75 (9.2-10.7) 85-95 (12.1-13.5) il
Charge air pressure, switch, closes at.. kPa (psi) |- 15-25 (2.1-3.6) -

Tightening torque data
18 Nm (1,8 kpm)®
20 Nm (2,0 kpm)?

20 Nm (2,0 kpm)?

25 Nm (2,5 kpm)?

o T 9)
136 772
12' '22

" Apply sealer (P/N 1161 053-2).

3 Use new nuts.

3 Use sealer (P/N 1161 035-9).

“ Use new bolts. (Old bolts can if absolutely necessary be reused if they
are smeared with sealer P/N 1161 053-2).

Mounting bolts, turbocharger — exhaust manifold

dNm
e Measure length of bolt. Bolts can be reused if shorter 3
than 89 mm.
@ Apply assembly paste P/N 1161078-9 to mating sur- 45Nm

faces and threads
@ Fit new locking plates
@ Tighten bolts in three stages according to below

Stage!l =1 Nm (0.7 ft Ib)
Il = 45 Nm (32.5 ft Ib)
Il = 45° in one movement without stopping

9 mm

oz ———WL ;i 137 789
135 780
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700/940/960 Specifications

Section 2 B 19, B23 Engines

Group 26 Cooling system

General

128 187

CADACHY v cowsmus s s masmons mas i b ove s v f o 5 06 655 4 5 08

Expansion tank

Pressure valve in filler cap opens at:

Coolant — composition — guarantee

Since aluminium is used in the engines, active corrosion
protection is necessary in the coolant to help prevent corro-
sion damage.

Use genuine Volvo coolant, type C (blue-green), diluted
with clean water in proportions of 50/50. This mixture helps
to prevent corrosion and frost damage.

@ Never top-up the cooling system with water alone. Use
genuine Volvo coolant diluted with clean water in propor-
tions of 50/50.

@ The coolant should be changed every 40,000 km
(25,000 miles) since the corrosion-protective additives in
the coolant lose their effect in time.

@ The cooling system should be cleaned using solvent
P/N 1161 328-8 prior to filling new coolant.

.......... approx 9.5 litres (10.05 US qts)

OVEIDIESSUNG. + s s w080 5 5y s im0 8 5.8 9 ¢ 5 50 s € 0 © K6 X 600 00 © 9 65-85 kPa (9.2-12 psi)
UINCAOTDTEESUTE 1 51 5 50 3w o5 st s 05 8 (5155 64 o i st w6 o 2 A8 2 8 3 0 o i s 7.0 kPa (1.0 psi)
Thermostat
Type 1 Type 2
MaTKING s s s o smsvminnoomesmesus Gesmeso bsmis masmisaoi@mesnsn 87 92
Startstoopenat........ ..o 86-88°C 91-93°C
(187—190°F) (196—-199°F)
FFOIRY: QDB BE < e v s ssnrwmrsssi s soo 8 w0 6 im0 i § s § 50 3 S 5 50 & s 5 97°C (207°F) 102°C (216°F)
Fan belts

Designation (Volvo P/N), early type...............ccovvivnan.
|16 DB s i vsmssmrsmesdssmismanmes @

32
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700/940/960 Specifications

Section 2 B 19, B23 Engines

Group 28 Ignition system

134 864

VDG 506 w5 0500 i o 0 5. o i S i . D o Breakerless
Flngiorder. oo s sme pasmnms s mis @i s 65 BTe e fes Hoes 505 $459 1-3-4-2

Ignition setting (B.T.D.C.)

Engine type 125r/s 41.7 v/s

750 r/min 2500 t/min

B19E* 10° 28-33

B19ET* 15° 23-26°

B23E* 10° 28-33°

B23ET 10°" -

B23FT 12°2) -

* Vacuum unit disconnected.
" Atidle = 14.1 r/s (850 r/min).
2 At 15 r/s (900 r/min).

Ignition coil

B19E, B19ET, B23ET

B23E, B23FT
Resistance of primary coil (terminals 1 and 15) ................. 0.6-0.9 Q 05Q
Reistance of secondary coil (terminal 1 to HT terminal) .......... 6.5-8.5 kQ 6.0 kQ
Spark plugs, glow plugs Q ‘m 5
137 530
Engine type Designation
P/N Kit number

B19E, B19ET, B23E W6DC 1 306 604-8 |273 596-7

B23ET W7DC 1 306 605-5 |273 597-5

B23FT WR7DC 1346 541-4 | 271 409-5
ElBClrode: GAP! « snvaiesom i a i sanne s 5 5 1 s e 6% P6rs § 5@ 5 56 5 13 0.7-0.8 mm (0.0276-0.0315 in)
Tightening torque, (unoiled plugs).................ooooiiein 25 Nm (18 ft Ib.)

Knock sensor

=
| I 146 804
Tightening torque, type | ......ouismesasimismssmvmensmassnimsns 11 Nm (8 ft Ib.)
WPE [lassicrmesmeswsse sruemssn yis s mpsges 5 20 Nm (14.5 ft Ib.)

33
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700/940/960 Specifications

Section 2 B 19, B23 Engines

Distributor
Engine type Ignition system Distributor
Volvo P/N Bosch No
B19E, B23E TZ-28 H 1 336 689** 0 237 020 075
B19ET TZ-28 H 1 336 694 0 237 020 031
B23ET Motronic* 1317 298 0 237 501 003
B23FT EZ-K* 1 332 587 0 237 506 001

* Computerized ignition system (i.e. distributor does not have a mechanical advance or vacuum unit).

** Modified distributor: same values as 1336690 (B230A).

B19E, B23E B19ET
BOSERNUMBOL o« 56 606 7 60ib 5508558 5o 40000 5 BT 6 5055 £ R8RS 3 25 S8 0 237 020 075 0 237 020 031
VOIVO PIN o e 1 336 689 1 336 694
Direction of rotation . ... Clockwise Clockwise
Centrifugal governor
Advance, total, degress (distributor) ...l 125%1.5 12.5+1.5
Advance begins at distrib. rev/secs................ .o 6.7-9.2 6,7-11,7
distrib, reV/min) s «sss: vssosssessssvssvssns (400-550) (400-700)
Data: 5° at distrib. reV/Secs. . .....ccoviiiiiii 20-26 12,816
(distrib. T@W/MIN) = s 5555 s eranssssvnsnnssasansnassen (1200-1560) (770-960)
10° at distrib. rev/secs. . ......covviiii i 33.3-39 17.5-22.3
(distrib. rev/min) . ... (2000-2340) (1050-1340)
Advance max at distrib. rev/secs........... ... 26.7 40
(distrib..rev/min) ........... .o i (1600) (2400)
Vacuum governor
CONtrOl AIVECHON 5w & sws 5om s 579 5 500 s Guss e s GEED 55525 % 5085805 e ¥ Positive Positive
Control, total degrees (distributor) . ........... ...t 7:5%1 7.5+1
Control commences atmmHg ..., 105-140 105145
Data: 5% @bt HG 516 2 mss w5 @s s s e s sie s mas e s 5o s 608 8 05 § 508 5 57 ¢ 556 175-215 175-220
maxcontrolatmmHg. ...........oo 235 250
Direction of rotation ... - Negative
Max control, distr. degrees ... - 2.5+1
ControlbeginsatmMmHg .......ccovviiiiiiiiiiiiiiininiion... - 105-180
Data: 1°at MM HY «c 0 v 0w s am s smwesm s svws 0w s mas 5s s ma s m s e s me s - 135-210
MaxcontrolmmHg ... - 225
Ignition advance
e s
4 . B19ET e © s B19E, B23E S ©
f B ;008 Wi e /O P e WP f Ay G L o0 TR
;::m ‘201 .‘3.0{ m4‘o 50 60 70 80 9 s 10 20 30 40 50 60 70 80 9 /s
20° 40“_ T 1 T 20 40" 1717 ﬁ_i__‘!“'l%‘fl 7:
w a0 PR HHH w a0 FEFERHH & H
10° 20° ; >«ji:;: E:j}/’ % H — i 10° 20 / : fﬁ
5 10° i . 5 10 - T
o o R = o o :: = = 1‘
5 -10° EEEREE T ] — 5 -10 1] 1 ;7
T 0207 020031 = HH 0 237 020 075 EE AR, aEanl
o 20 FEEEHHHHA - A i
a0 30 20 10 0 10 20 30 40 kpa 40 30 20 10 - ? C 10 | ! : ; X . kra
3<r)0 r Zt,m ] u;o } 6 ! ul)u ' 2(l)o ' S(I)O Imm‘Hg Jggﬁr‘ 260 ‘ ‘(;o o 100 200 300 mm Hg
PRESSURE VACUUM 138 223 PRESSURE VACUUM 138 222
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700/940/960 Specifications

Section 2 B200, B230 Engines

Section 2 B200, B 230 Engines

136 752

Group 20 General ........ooveveie e 31
Group 21 Engine block. ............c.ovvvvnvn... 32
Group 22 Lubricating system. ............. S A 38
Group 23 Fuel system .............c.cccvvvnennn.. 39
Group 25 Intake and exhaust systems ............. 60
Group 26 Cooling system.................ccuvun... 62
Group 28 Ignition system......................... 63

/
/|
Group 20 General
Performance, compression ratio, octane requirements /
129 750
Engine Remarks Compres- |Octane Output Max torque
type sion ratio  |require-
ment kW at hp at Nm at kpm at
RON* r/s r/min /s r/min
B200K Europe, manual 10.0 98 76/90 103/5400 165/45 16.8/2700
automatic 10.0 98 78/90 106/5400 170/45 17.3/2700
Overseas 8.5 93 74/90 100/5400 165/45 16.8/2700
B200E 10.0 95" 89/95 121/5700 158/80 16.1/4800
B200F 1990 10.0 952 80/98 110/5900 155/48 15.8/2900
1991 10.0 952 82/95 111/5700 158/57 16.1/2800
B200ET 8.5 98 118/92 160/5500 245/58 25.0/3500
B204E 9.7 95" 102/100 139/6000 181/80 18.4/4800
B204FT 8.2 952 140/88 190/5300 280/49 28.5/2950
B204GT 8.2 95" 147/88 200/5300 290/49 29.6/2950
B230A Scandinavia 10.3 98 82/83 112/5000 192/42 19.6/2500
B230K —1986 Europe 10.3 98 84/87 114/5200 192/42 19.6/2500
Overseas 9.0 93" 80/87 109/5200 185/42 18.9/2500
1987— 10.5 95" 86/87 117/5200 194/42 19.8/2500
B230E 10.3 95'7 96/92 131/5500 190/55 19.4/3300
B230ET 9.0 98 134/97 182/5800 260/57 26.5/3400
B230F USA, Canada 9.8 952 85/90 114%9/5400 183/42% 135%/2500°)
Other markets 9.8 952 85/90 116/5400 183/42% 18.7/25009
B230FB 9.3 952 96/92 130/5500 185/49 18.9/2950
B230FT USA, Canada, Japan —1989 8.7 952 119/88 160%/5300 253/48 1874/2900
Other markets —1989 8.7 952 115/80 156/4800 242/55 24.7/3300
USA, Canada 1990— 8.7 952 121/80 162%/4800 264/57 195%/3450
Other markets 1990— 8.7 952 121/80 165/4800 264/57 26.9/3450
B230GT 8.7 95" 125/80 170/4800 265/57 27.0/3450
B234F USA, Canada 10.0 952 114/95 153%/5700 203/75 150%/4450
B234F/G Other markets 10.0 9528 114/95 155/5700 203/75 20.7/4450
LH-drive, man gearbox —1989 10.0 95% 117/97 159/5800 210/74 21.4/4450
" Unleaded fuel can also be used. ® With Regina-Rex I: 182/42,
2 Unleaded fuel only. 91 octane unleaded fuel can be used. % With Regina-Rex I: 134/2500 and 18.6/2500.
3 Horse power. ) —1986: 98 octane.
9 Ft Ib. % B234 G: Leaded fuel can be used.
* RON stands for Research Octane Number, and is a measure of
the ability of a fuel to withstand knocking.
MON stands for Motor Octane Number and is another way of
measuring the same property.
(R+M)/2, also called AKI (Anti Knock Index) combines these two
measurements.
95 RON is equivalent to 91 (R+M)/2.
91 RON is equivalent to 87 (R+M)/2. 35
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Section 2 B200, B230 Engines
Other General Data

Numberof cylinders. ..o
BOTE 51 v v o055 5 308 E 506 5165 5 656 18 366 6 60 5 5 308 3 W B M B W B E S mm
SOKE " 51 5 w5090 6 € 0 6 i 5 2065 0 6 0 W R Bt 380 0 3 mm
DiSpaCOmMBAL s ¢ s o o5 mesmasmasms mosmieman s s s i o ssmes dm? (litres)
PTG GFOBI 6 165 50 5 s s e s s 0o s oo o £ 008 50 5 5 0 57 6 90 8 00 8 i 3 st
COMPIeSSION PresSSUIe . .....vvivveiennnneennnns MPa (psi)
Max deviation between cylinders ................... MPa (psi)
Weight ... e kg
(Ib)

with turbocharger. . ... kg

' With hot engine throttle wide open and starter motor cranking at
4.2-5.0 r/s (250-300 r/min).

B200
B204

4
88.9

80

1.99
1-3-4-2
0.9 (128)
0.2 (28)
140-150
(308-330)
165 (363)

Group 21 Engine block

Cylinder block

Bore
Standard, C ..ot mm

OVBISIZE T & s wpss st s s 8 0o 7 aim s ohe 6 5 0 3 i £ @8 0 4878 7 il 6o & 608 5 6 8 mm

(in)

B 200

88.90-88.91
(3.5027-3.5031)
88.91-88.92
(3.5031-3.5034)
88.92-88.93
(3.5034-3.5038)
88.94-88.95
(3.5042-3.5047)
89.29-89.30
(3.5180-3.5184)
89.67-89.68
(3.5303)

Rebore if wear exceeds 0.1 mm (0.004 in) and oil consumption is very high.

Pistons

Piston diameter (A)

Standard (C)i o s« vswivmeumsvsamenmennsonwsensmsisesmsms mm
(D)) cvirsiistonmms wio s e m 6 (4 5 0 8 B 4 08 B 8 B S 3 3 mm
(E)s s s smerm s sow s mn s oo i n o m v 3 s i o 08 6 4 mm
(G s swnd B35 s mpomf olimmns e 3 HEFHAFMpE NS mm
OVOISIZO! T & s oo s orsi s wiss o o s 6% s wie s o s v v srobwto o s pmss sl mm
. T P PE I PR PSP PYE TIY mm

Diameter measured at right angles to pin at distance ‘B’ from bottom
of piston

B20OI20M .. . « s e s e s s w5 6095 55 5 5 6 5 £ 5y 5 805 8 G0 § 0B AR 6 w6 s e
B 230K 1087— . ittt e
B B0 OUBTS i s e e oo s a8 3w s 68 085 #5880 3 809 8 0088 0w 8 0o 0 0 9 8

Max weight difference in same engine B200/230 ................
B204/234 . imssmenmsnms

Piston running clearance

BEOO TBEE s v e s 0 s 15 6 £ 53 £ 6 0 8 M0 1 e 5 00 37 4 0 8 mm (in)
B200 1986—, B204/230/234 . ...\ veeeeeraiieannnn mm (in)

36

B 200

88.88-88.89
88.89-88.90
88.90-88.91
88.92—-88.93
89.27-89.28
89.65-89.66

B230
B234

4
96

80

282
1-3-4-2
0.9 (128)
0.2 (28)
140-150
(308-330)

160-165 (352-363)

B230

96.00—96.01
(3.7824-3.7828)
96.01-96.02
(3.7828-3.7832)
96.02-96.03
(3.7832-3.7836)
96.04-96.05
(3.7840-3.7844)
96.30-96.31
(3.7942-3.7946)
96.60-96.61
(3.8060-3.8064)

B 230

95.98-95.99
95.99-96.00
96.00-96.01
96.02-96.03
96.28-96.29
96.58-96.59

0.003-0.027 (0.0001-0.0011)
0.010-0.030 (0.0004-0.0012)




700/940/960 Specifications

Piston rings

129 521

Axial clearance

Side clearance measured with ring on piston B200........... mm
(in)

B204........... mm

(in)

B230/234....... mm

(in)

Ring gap (checked in 88.9, 96.0 mm bore) B200/204 ........ mm
(in)

B230/234 ........ mm

(in)

Gudgeon (Piston) pins

Fit, in connecting rod. ...... Light thumb pressure
(close running fit)

inpiston............... Thumb pressure (push fit)

Cylinder head

B204/234 B200/230

146.1
(5.756)
145.6

(5.737)

Height,new ..., mm  103.5
(in) (4.078)

after machining . .................... mm 102.7*
(in) (4.078)

* Max machining 0.3 mm

Section 2 B200, B230 Engines

Upper

Comp. rings
0.060-0.092
(0.0024-0.0036)
0.040-0.072
(0.0016-0.0028)
0.060-0.092
(0.0024-0.0036)
0.30-0.50
(0.0118-0.0236)
0.30-0.55
(0.0118-0.0217)

Lower

Comp. rings
0.030-0.062
(0.0012-0.0024)
0.030-0.062
(0.012-0.0024)
0.040-0.072
(0.0016-0.0028)
0.30-0.55
(0.0118-0.0217)
0.30-0.55
(0.0118-0.0217)

Ring gap

129 520
Oil
scraper rings
0.020-0.055
(0.0008-0.0022)
0.020-0.050
(0.008-0.0019)
0.030-0.065
(0.0012-0.0026)
0.20-0.50
(0.0098-0.0197)
0.30-0.65
(0.0118-0.0256)

129 827

NOTE: If warp is greater than 1.0 mm (0.0394 in) length-
wise or 0.5 mm (0.0197 in) crosswise, cylinder head must

max 0,5 mm

max 0,25mm

be replaced.

Valve clearance

B 200/230
Inlet and exhaust valves
COld @NGINGL. i v wismesmosmesmiborsesnsnmesmaswminusnpsmss mm
(i)
WAIM BNGINE. « v v vttt e aie i nee e mm
(in)
Adjusting shim, thickness................cooooiiit mm (in)

Checking

0.30-0.40
(0.012-0.016)
0.35-0.45
(0.014-0.018)

Adjusting

0.35-0.40

(0.014-0.016)

0.40-0.45

(0.016-0.018)

3.30-4.50 (0.1300-0.1773)
in increments of 0.05 (0.002)

129 826

Valve stem, B 204/234

Valve stem height .................... 49.4+0.04 mm

1.946+0.002 in

Note: Valve stem height must be as specified. Otherwise
tappets will not function properly.

(measured with gauge 5222) ..........
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Section 2 B 200, B230 Engines

Valves

IMPORTANT: Exhaust valves are stellite-flashed and must not
be machined. They may only be ground in against seat.

44,5° 44,5°
Min: B200/230 = 7,935

B204/234 = 6,95

Min: B200/230 = 7,925

IMPORTANT: Scrapping exhaust valves. The exhaust valves
on turbo engines are sodium filled and must not be mixed with
ordinary scrap iron before first removing the sodium.

44,5°

Min: 7,925 Min: 7,945

L

B204/234 = 6,94

—
b
o
~
o

Inlet valve

Valve seats

133 645

Exhaust valve (Not Turbo)

S

144 027
Exhaust valve turbo engines

D+0,77mm

113 945

133 646

Inlet Exhaust
Note: When replacing valve seats the interference between
the seat and its bore should be 0.17 mm (0.0067 in) ie valve
seat diameter should be 0.177 mm greater than
diameter of bore in cylinder head. B204/234: 0.10-0.14 mm
(0.0039-0.0055 in).
Valve guides
Inlet valve Exhaust valve
Inner diamelern «.of i ns s mprnas i@ s Bt Hs OB TN R mm  8.000-8.022 8.000-8.022
(in) (0.3152-0.3161) (0.3152-0.3161)
Height above upper face of cylinderhead ................... mm  15.4-15.6 17.9-18.1
(in) (0.6068-0.6146) (0.7053-0.7131)
Clearance, valve stem-guide (measured with new valve),
new. BI2OO/BI2BO . i'sws s ssisss e i dnms 5 60 938 934 05 mm  0.03-0.06 0.06-0.09
(in)  (0.0012-0.0024) (0.0024—-0.0036)
B20AIZBY- .20 s s rsim it swmaly s hs s g O S DS E DL BIESAT mm  0.03-0.06 0.04-0.07
(in)  (0.0012-0.0024) (0.0016-0.0028)
TEVELK cv oo s st s oo S SRk G R EE S D5 S B MRS B T D SR BRI S e mm 0.15 0.15
(in) (0.0059) (0.0059)
Marking Reamer
Valve guides are available in three oversizes, marked Standard No groove —
with grooves. Oversize 1 1 groove 5161*
Oversize 2 2 grooves 5162
Oversize 3 3 grooves 5163

.!“G
iy
113 946

Adjusting shim

TICKIIOES, 0.0 i 5 s s, i 57 01 i i 0 0 i

38

*B204/234: 5373

Note: The force used when pressing in valve guides must be at
least 9000 N (1980 Ib). If the pressing force used is lower then
the recess for the guide must be reamed out to the nearest
oversize and a guide of the corresponding size pressed in.

.mm (in) 3.3-4.5 (0.13-0.18)

at increments of 0.05 (0.002)



700/940/960 Specifications

Valve springs
Different types of valve springs are

in use as follows.

Type 1: B200K and E

B230A, K, E and ET

Section 2 B200, B230 Engines

Type 2: B200ET, B200F Type 3: B204 and B234
B230F, K 1989

@25,9 26,2 Type 1
a—

wdf— bz al B wl
146 816

i
= Length Load - - -
mm (in) N (Ib)
45.0 0
(1.77)
38.0 280-320
(1.50) (62-70)

and FT
Type 2 Type 3

‘Length Load Length Load

mm (in) N (Ib) mm (in) N (Ib)

45.5 0 43.0 0

(1.79) (1.69)

38.0 280-320 37.0 212-252

(1.50) (62-70) (1.46) | (48-56)
27.0 710-790 275 702-782 26.5 600-680
(1.06) (160—-178) (1.08) (154-163) (1.04) (135-153)

Upe 1 Hpe 2 Hps 3

Timing gears

Profile letter stamped on
€= ond of camshatt

Camshaft
133 662
Engine type Camshaft Chiecking camshaft setting (cold engine)
Profile Max lift height Valve clearance for Inlet/exhaust valve
mm (in) number 1 inlet should open at*
B200K Y 10.35 (0.4078) 0.7 (0.0276) 8° B.T.D.C.
B200E Vv 11.37 (0.4480) 0.7 (0.0276) 11° B.T.D.C.
B200ET T 9.9 (0.3901) 0.7 (0.0276) 4° B.T.D.C.
B200F M 9.5 inlet 0.7 (0.0276) 6° A.T.D.C.
10.5 exhaust 0.7 (0.0276) 44° B.B.D.C.
B204E u, (inlet) 9.38 (0.3696) 0.7 (0.0276) 5.1°B.T.D.C
u (exhaust) 9.38 (0.3696) 0.7 (0.0276) 37.1° B.B.D.C.
B204FT/GT F 1 (inlet) 6.81 (0.0268) 0.7 (0.0276) 12.9° A.T.D.C.
F A (exhaust) | 7.45 (0.0294) 0.7 (0.0276) 31.2° B.B.D.C.
B230A A 10.5 (0.4137) 0.7 (0.0276) 13° B.T.D.C.
B230K -1986 X 10.65 (0.4196) 0.7 (0.0276) 10° B.T.D.C.
1987— T 9.9 (0.3901) 0.7 (0.0276) 4° B.T.D.C.
B230E Vv 11.37 (0.4480) 0.7 (0.0276) 11° B.T.D.C.
B230ET A 10.5 (0.4137) 0.7 (0.0276) 13° B.T.D.C.
B230F M 9.5 (0.374) inlet 0.7 (0.0276) 6° A.T.D.C.
10.5 (0.4137) exhaust | 0.7 (0.0276) 44° B.L.D.C.
B230FB VX3 11.37 (0.4480) inlet 0.7 (0.0276) 7.7° B.T.D.C.
10.65 (0.4196) exhaust | 0.7 (0.0276) 50.1° B.L.D.C:
B230FT T 9.9 (0.3901) 0.7 (0.0276) 4° B.T.D.C.
B234F u; — (inlet) 9.38 (0.3696) 0.7 (0.0276) 5.1° B.T.D.C.
u — (exhaust) | 9.38 (0.3696) 0.7 (0.0276) 37.1° B.B.D.C.

* B.T.D.C. = before top dead centre, A.T.D.C. = after top dead centre, B.L.D.C. = before lower dead centre

Radial clearance, NeW. .....vvvvviiiiiiiiiiiie e mm (in)
8K, o o8 40 c usalsE G EFAEaMESMEn D ELmES mm (in)

Axial clearance, B200/230............oviiiiiiiiiin. mm (in)
B204/284. . suimonmssmismismismismiinis mm (in)

Intermediate shaft B 200/230

Radial elearantou . . .. owesiemmsmesatsmeamienssssivis mm (in)
BRI CISERATICE | s sk w55 0w st 5 s 97 % 805 85 10 5 19 5 00059 00 6 e i o 3 mm (in)

0.030-0.071 (0.0012-0.0028)
0.15 (0.0059)

0.1-0.4 (0.0344-0.0158)
0.05-0.40 (0.0019-0.0158)

0.020-0.075 (0.0008-0.0030)
0.20-0.46 mm (0.0079-0.0181)
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Section 2 B200, B230 Engines

Camshaft belt, springs, B 204/234

e 340N Length
= 75.6 mm (2.979 in)
S .
75,6 — 65.0 mm (2.561 in)
65 B e 52.0 mm (2.049 in)
=
—
:Q
Q
Balance shafts, B 204/234
Axial clearance. ... .. 0.06-0.19 mm (0.0024-0.0075 in)

Belt tension, B 204/234

Load

153 N
340 N

Camshaft belt Balance shaft belt
Coolant Checking limits* Used belt New belt Used belt New belt
temp.
20°C <250r>35 3.2+0.3 3.8£0.3 3.41+0.2 3.8+0.2
40°C <32o0r>42 3.9+£0.3 4.4+0.3 4.0+0.2 4.3+0.2
87°C <46o0r>53 5.1+0.2 5.56+0.2 4.7+0.2 4.9+0.2

* Carry out at 10,000 km (6,000 miles) after belt replacement.

< = less than
> = more than

Crankshaft assembly

Crankshaft

MaX OUEOTRUB: . o5 o o doncamis 555 56 065 588 b1t 0w nedbupe wimse s mm (in)

Axial CloaranGa, MaX . i« .« s e sssas voean s wa s ua iws & mm (in)

Radial clearance (main bearings) early type ............. mm (in)
1210= 017/ o - R mm (in)

Connecting rod bearings, radial clearance ............... mm (in)

Main bearing journals

Qut=of-roURd, MAX. ..o« vc s o s wne 505 508 5 5k 5 806 6 6§ 55055076 mm (in)

TADSE, THEN: s n o v 605 350 Hob 4o s 90 6 v €460 00008 il 8 085 07 mm (in)

Early type
Diameter, standard............. mm (in) 55 (2.1574)
undersize 1 .......... mm (in) 54.75 (2.1572)

54.50 (2.1473)

Connecting rod bearing journals

Out-of-round MaX . . ..c.vvviin e mm (in)
TAPOT; B w55 w555 050 it i B i 0 8 608 0 6 o mm (in)
Diameter, standard. ............... .o mm (in)
mm (in)

UAABERIZE! ) v e 208 608 0 s v s s o 2 3 s mm (in)

mm (in)

2 5 0 RN B B, T B S T mm (in)

mm (in)

40

0.040 (0.0016)

0.080-0.270 (0.0032-0.0106)
0.024-0.072 (0.0009-0.0028)
0.024-0.064 (0.0009-0.0025)
0.023-0.067 (0.0009-0.0026)

0.006 (0.0002) *
0.006 (0.0002) *

Late type /

63 (62.987-63.000) mm

62.75 (62.737-62.750) mm
62.50 (62.487-62.500) mm

Taper
0.025 (0.0010) / \
0.025 (0.0010) -» i
49.00 (1.9306)
48.984-49.005 (1.9300-1.9308)
48.75 (1.9207)
8.734-48.755 (1.9208-1.9209) 115 089
48.50 (1.9109) Out-of-round
48.484-48.505 (1.9103-1.9111)
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Section 2 B200, B230 Engines

Bearings
Main bearings
> Two types of main bearings are in use. Upper and lower
- X shells on same journal must be same type.
= ;
==X Connecting rod bearings

Matched shells are used in production.*
Shells are colour-coded (red, blue, yellow) as follows:

Assembly 1 Two yellow shells.
Assembly 2 One blue and one red.
{3575 Blue shell in con-rod and red in cap.

€= Colour code Note that only yellow-coded shells are kept in stock.
* Late type: also main bearing shells.

Connecting rods

Axial clearance atpiston. . ............ ...t mm (in)  0.15-0.45 (0.0059-0.0177)

Max weight deviation between connecting

rodsinsame engine. ............ovviiiiiienninnainn, gms (0z.) 20 (0.7)

Flywheel

Axial throw, MaX .. ..ot it e i e e mm (in)  0.02/100 diameter (0.0008/3.9400)

Tightening torque data

The tightening torques apply to oiled nuts and bolts.
Degreased (washed) parts must be oiled prior to use.

Nm ftlb
NAQIEY: BERITITG! 5 16 5 105 st 5 s 5 5068 50w 0 00 v e & 0w s & v e o ¢ 0 & 5 3 110 80
Connecting rod bearings*, step 1 ..., 20 14
SHOD 12) 5 ¢ v s v w5 s v s 3 o v g 0 5 0w 0 s angle-tighten 90°
Flywheel/carrier plate (use new bolts) .......................... 70 51
Spark plug (donotoil) .......coovviii 25 18
Camshaftgear. ...t 50 37
Intermediate shaft gear, B200/230 ............covviviiiiinn... 50 37
(O7=T 11021 £ o} o B 20 15
Crankshaft, centre bolt pulley, step 1 ......... ..ot 60 43
SR 2assmesmssmivmesmosnsmesmes angle-tighten 60°
B204/234
REirtOreing SIRUE . oo e omimmimosmusmsmesmssmismiswibmismesmis 25 18
Camshaft—idlerpulley ....... ..., 25 18
Camshaft —tensionroller ........... ..., 50 37
Balance shaft housing, assembly onbench ..................... 5 35
Balance shaft housing, installation, stage 1 ..................... 20 18
stage2 ... Slacken
Stage B wisssvmesmismurmssmes 10 7
staged ... Angle-tighten 90°
Balance shaftpulley. ... 20 15
Balance shaft —tensionroller...........ovviiiiiiiiiiiinnnn. 50 48
Crankshaft pulley, stage 1.t 60 44
St 2. svs s pusmssmesmesmppmusviogmeswesmns Angle-tighten 60°

* Bolts can be reused provided length does not exceed 55.5 mm (2.187 in)
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B204/234

Cam carrier (centre fasteners) . ...
O PUMDGs 5 e 5505 w50 e 8 50 055 37 5 0 U 5 5.0 B Rl E A+ 6T S 50 59 B
Ol PP, IALOL 506 ¢ 500 s 516 8 5505 05050 5 50w o st 3 5ive 3 Skt #m06  wvs o o & 3 o s &
Oil pump — pulley, step 1

SIBD 2 i s s 10 6 618 v i R 5 0 s 5o o S

Cylinder head, tighten in stages: B 200/230

1 =20 Nm (14 ft Ib)
2 = 60 Nm (43 ft Ib)
3 = angle tighten 90° in one movement

((((reee—

A4

[

134 266

Bolts should be replaced if centre section shows signs of ex-
tension.
Do not reuse bolts more than 5 times. If in doubt fit new bolts.

20 15
11 7
11 8
20 15

B 204/234

1 =20 Nm (15 ft Ib)
2 = 40 Nm (30 ft Ib)
3 = Angle tighten 115°

7T —T1—5—9
© 010 O o

o oNo o o
—A—P—F5—

115 325

Tightening sequence for cylinder head bolts

Group 22 Lubricating system

General data
Oil capacity and quality, see page 12.

Qil pressure at 33 r/s (2000 r/min), warm engine and

W Ol FilIBF c.5508 s mxmnan d5s i aisa w50 ok wis 5w o i MPa (psi) 0.25-0.60 (35.6-85.3)
Oil pump
B 200/230 B 204/234
AXTAL CIEATANGEY w5555 w5 55 05 w6 s b a6 4 b 7 5 50558 b s ot 6 e mm  0.02-0.12 0.05-0.10 (0.0020-0.0040)
(in)  (0.0008-0.0047)
Radial clearance (excluding bearing clearance) .......... mm (in)  0.02-0.09
(in)  0.0008-0.0035)
Backlash (excluding bearing clearance) ..................... mm  0.15-0.35
(in)  (0.0059-0.0138)
Bearing clearance, drive shaft ............................. mm  0.032-0.070
(in)  (0.0013-0.028)
[o[]g(e =1 - | (R e mm  0.014-0.043
(in)  (0.0006-0.0017)
Relief valve spring length under different loads:
s B200/230 B 204/234
Length Load Length Load
L 39.2 mm (1.5445in) 0 47.6 mm (18.8in) 0
i 26.25 mm (1.0343 in) 46-54 N (10.121b) 32.0 mm (1.3 in) (40-48 N (9—11 Ib)
| 21.0 mm (0.8274 in) 62-78 N (14-17 Ib) 26.0 mm (1.0 in) 55-67 N (12—15 Ib)

115 083
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Group 23 Fuel system

Petrol/gasoline engines. CO content, idle speed

@ Selector lever must be in position P (and handbrake applied) when checking/adjusting CO or id-
le speed

\\\\\lll/,/

" e - I
@ CO should be checked/adjusted when engine is warm and idling LA
e CO content outside check values shown below = adjust to specified setting value
e CO content within check values need not be adjusted provided engine is operating satisfactorily
Engine Remarks CO level' Idle speed
type Co-meter % Volvo r/s (r/min)
Setting Checking Mono Tester Manual | Automatic
B200K 15 1.0-2.5 15.0 (900)
B200E 1.0 0.5-2.0 15.0 (900)
B200F not adjustable - 0.4-0.8? 12.9 (775)
B200ET 1.5 1.0-25 15.0 (900)
B204E 0.8 0.6-1.0 15.0 (900)
B204FT not adjustable - 0.4-0.8? 13.3 (800)
B204GT not adjustable (1990) - 0.4-0.8% 13.3 (800)
B230A 2.0 1.5-3.0 15.0 (900)
B230K Switzerland —1986 1.5 1.0-2.5 13.3 (800) 15.0 (900)
Other markets —1986 1.0 0.5-2.0 13.3 (800) 15.0 (900)
1987- 1.0 0.5-1.5 13.3 (800) 15.0 (900)
B230E 1.0 0.5-2.0 15.0 (900)
B230ET Scandinavia, Switzerland,
i Australia 1.5 1.0-2.5% 15.0 (900)
Other markets 1.0 0.5-2.0 15.0 (900)
B230F Japan —-1988 0.6 0.4-0.8% 20-70°Y 15.0 (900)
Other markets —1988 0.6 0.4-0.8% 20-70°Y 12.5 (750)%
1989- not adjustable - 0.4-0.8? 12.9 (775)
B230FB not adjustable - 0.4-0.8? 12.9 (775)
B230FT Japan —1988 0.6 0.4-0.8% 20-70°9 15.0 (900)
Other markets —1989 0.6 0.4-0.8% 20-70° 12.5 (750)%
1990~ not adjustable - 0.4-0.8% 12.5 (750)
B230GT (1990 not adjustable) 1.0 0.5-2.0% 12.5 (750)
B234F not adjustable - 0.4-0.8% 14.2 (850)
B234G 0.8 0.5-1.4 14.2 (850)
" Pulsair system disconnected and plugged, as applicable
2 Connected Lambdasond. Measured in front of catalytic con-
verter.
3 Disconnected Lambdasond. Measured in front of catalytic con-
verter Page
4 1988- only for 760 with manual gearbox. Carburetted engines (B200K, B230A/K) ......... 44
% 1990, connected Lambdasond. Cl-system (B200/230E) ..........c.vvvvvvn.., 48
9 AC switched off. Idle speed should rise to 15.0 r/s (900 rpm) Motronic (B200/230ET) ......oovvverrnns. 51
when AC is switched on again Constant idle speed system (B200/230ET) ....... 54
LH-Jetronic (B200/230 F/FT/GT) .. ..o.ovvvvvn.. 55
Regina (B230F USA) ..........cooiviiiinnn. 58
LH-Jetronic 2.4
(B204E, B204 GT, B204 FT, B234F/G).......... 61

43



700/940/960 Specifications

Section 2 B200, B230 Engines

CARBURETTED ENGINES (B 200 K, B 230 A/K)

Fuel pump

Fuel pressure measured at same level as pump
kPa (psi) 15-27 (2.1-3.8)

at 16.6 r/s (1000 r/min)...............

B 200 K
Solex-Cisac carburettor

Adjusting vacuum servo

e Choke fully out
@ Vacuum servo rod fully
in (ie at bottom)

44

1326406

Adjusting max engine speed
@ Choke fully in
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Section 2 B200, 230 Engines

ENGINE B230A
Pierburg (DVG) 175 CDUS Carburettor Metering needle

designation
NC

0,5-1,5 mm = 0.020-0.059 in \

o/

Max oil

T

—H

Max idle speed

20.8-22.51/s
(1250-1350 rpm)

136 755

45

25 mm = 0.985 in
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Section 2 B200, B230 Engines
ENGINE B 230 K 1985—1986

Pierburg 2B 5 carburettor Max idle speed
DR
2
3
54
N 7.8
,s\,,ﬁmq
7%@ S ) Cam No. 6
=% ot
W N Switzerland
: automatic ............... 4.8 mm
’ (0.189 in)
Other markets........... 4.0 mm

(0.158 in)

50/120 Switzerland 140
47.5/120 Other markets

45/145
65
(pressed in cover)
136 782
140 Carburettor Switzerland Other markets
(pressed designation............ 7.17952.44  7.17952.40
in cover) BIN zascmedtonssogs s 1332364-7 1317036-0
Float level
X 140 Switzerland,
X 137.5 Other markets
X 117.5 Switzerland
X 112.5 Other 29-31 mm

85 markets 100

143 982

© Spring-loaded pin in needle valve must not be de-
pressed

© Float level is not adjustable. If level not to spec. fit
new float and needle valve pin.

141 376

46
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ENGINE B 230 K 1987—-
Pierburg 2B 7 carburettor

140

47,5115

45/130

(pressed
in cover)

115

65

(pressed in cover)

141 376

Section 2 B200, B230 Engines

Max idle speed

Cam No. 6
" A +
Automatic............... 5.6 mm
Manual.................. 5.0 mm

136 782
Carburettor
designation. ........... 7.17952.51
2 1357108-8
Float level
29-31 mm

@ Spring-loaded pin in needle valve must not be de-
pressed.

e Float level is not adjustable. If level not to spec. fit
new float and needle valve pin.

47

oo
—SeTeTa==



700/940/960 Specifications

Section 2 B200, B230 Engines
B 200 E, B230E: Cl System

Pressures
Line pressure .............. kPa (psi) 450-530
(64-75)
Restpressure .............. kPa (psi) 150-240
(21-34)
Control pressure
warm engine ............. kPa (psi) 345-375
. (49-53)

cold engine, see diagram

Control pressure regulator

BoschNo...............
VolvoP/N...............
Resistance ..............
0438 140 . .. 134 734
Injectors
BoschNo...............
VolvoP/N...............

No leakage permissible

Opening pressure. . ......

................ ...004
................ 463 971-2

................ ...015
................ 1276 037-7

kPa (psi) 350-410 (50-58)

below ................ kPa (psi) 290 (41)
0437502 ...
132 945
Start injector
Early type Late type
BoschNo............. .. 413 ...445
VolvoP/N ............ 1276 498-1 3 517 065-3
Injected quantity . . ...........oiiiiiinn. 85 cm¥min
Injection time is controlled by a thermal timer (see
- diagram on next page.)
134 264
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Thermal time switch

4
35°C || -20°C 7,5 sec

134738

Cut-out temperature and injection time at —20°C (—4°F) is
stamped in side of switch.

Auxiliary air valve

0280140 ...
134 740

Air flow sensor

Metering disc rest position

"' 0-03mm

108 603

Section 2 B200, B230 Engines

Sec
8
1
6 PG
g
4
1.
G
™
=
2
- P
-20 -10 0 10 20 30 °c
-4 14 32 50 68 86 °F
134 739
Injection time at different temperatures
Tolerances: time ..o, +2 sec

temperature ............coiiiinn +4°C (7.2°F)

Type of auxiliary air valve fitted to engine depends on en-
gine type.

Identification number (last three digits of part numbsr) is
stamped on side of valve.

Bosch No Volvo P/N

B200E, manual ..... ...106 1 346 476-3

automatic ... ... 114 1 346 477-1
B230E, manual ..... ... 112 1 346 478-9

automatic ... ...118 1 357 448-8
Resistance ................................ 40-60 Q
Fullyopenat................ccovvnn.. -30°C (—22°F)
Fullyclosedat........................ +70°C (158°F)

The auxiliary air valve is controlled electrically and should
be fully closed after 5 minutes driving at 20°C (68°F) am-
bient temperature.

Carry out check at maximum control pressure (in hot en-
gine, fuel pump running).
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Section 2 B200, B230 Engines

Fuel pump
. Type | Type ll
S Bosch No....... ...948 ...935
= Volvo P/N....... 1336 677-8 1389 448-0

0580254 ...

138 069

Pump capacity at a line pressure of 500 kPa (71 psi), 20°C (68°F)
AN T2V ¢ scfs wmws s s s o pavs s nu 2 @ wm o ot o e o oo o ¥ 145 litres/hr (1.2 litres/30 sec)

5.0 %00 b e ne v e o B e oo i 7 125 litres/hr (1.0 litres/30 sec)
105 litres/hr (0.9 litres/30 sec)

Current consumption at a line pressure of 500 kPa (71 psi),
20°C (68°F) and 12V . ... max 8.5 A

Tank pump

Current consumption....................

Type lll

...934
1389 447-2
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700/940/960 Specifications

Section 2 BZOO, B 230 Engines
B 200 ET, B230 ET: MOTRONIC

Air flow meter

B200ET B23DET
BoschNo............. .. . 067 ... 035
Volvo P/N ............ 1346 698-2 1 306 967-9
Resistance:
@ between terminals 6 and 22 of temperature sensor
at—10°C (14°F) . .........oonen. 8260-10560 Q W
F20°C (BB F): 56« 5 5%sn 5 604 5 10mm w00 0 i .. 2280-2720 Q W

+50°C (122°F) ..o 760-910 Q W
® between terminals 6 &9 .............. 500-1100 Q W
® betweenterminals 6 & 7.................. 8-200 Q "
Line pressure, pressure regulator
B200ET B230ET
Early type
BoschNo............. ... 225 ... 226
VolvoP/N ............ 1357 705-1 1 357 710-1
Late type
BoschNo............. .. . 292 ...294
VolvoP/N ............ 3517 063-8 3517 064-6
0980 160.. . . Line pressure kPa (psi). 250 (36) 300 (42)
1
o Rest pressure kPa (psi) 150-250 200-300
(21-36) (28-43)
Avstangningstryck
................ 150-250 kPa 200-300 kPa

(1,5-2,5 kp/cm?)

(2,0-3,0 kp/cm?)

Injectors
B200ET B230ET
BoschNo............. .. . 802 —174
VolvoP/N ............ 1346 699-0 1 332 337-3
Injected quantity. .. .... 271 cm¥min 300 cm¥min
at a line pressure of ... 250 kPa 300 kPa
0280150, .. (36 psi) (42 psi)

135790
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700/940/960 Specifications

Section 2 B200, B230 Engines

Injector ballast resistor pack

0280170...

134 264

Thermal time switch

L
:_1 _ N
35°C 20°C 7,5 sec
Cut-out Injection
temperature time

Charge air temperature sensor

o) 0261220...

137 664
BoSCh NO s v wismesinasmosmssmpums wms e s ... 001
VOIVO P/N. .ot 1317 273-9
Resistance:
#209C (B8°F), . v wisnismasnsemismanes 985-1015 Q
HA0°C (TOAPF) cmismesmonmusmsamsmnvs 1080-1110 Q
+130°C (266°F) . ...vvviiiiii 1550-1620 Q

52

Four resistors (1 per injector)

RESISTANGEE: o 6o s s 68 0w 6 o o s o v v 3 5 5 s 5.5-6.5 Q

Early type Late type
BosEH NO: cssswismssos waa 400 ... 444
VolvoP/N ............ 269 292-9 3 517 066-1
Injected quantity ........ 165 cm¥min

Injection time is controlled by a thermal time switch (see
below).

Sec
8
- N
6 B .
X ]
; ]
N an
2
| | | o £k
| Il B
-20 -10 0 10 20 30 %c
-4 14 32 50 68 86 °F
134 739
Injection time at different temperatures
Tolerances: time .......ovviiiiiiii i + 2 secs
temperature . ....... ..o +4°C (7.2°F)
£, I i T
1800 i H
1700, 1 1
| 7
1600.
1
1500.
1400. 1
1300.
1200.
1100.
1000,
900. ]
=
=
700
20 2 40 60 80 100 120 140 160 “C
0 32 70 100 140 180 210 250 280 320

137 283



700/940/960 Specifications

Section 2 B200, B230 Engines

Coolant temperature sensor Sl S R -
20000 4\_~“ == =S===
10000.
= ==
e =
4000 g = = =
2000 =
0280130... SeE=E -
135 791 600 L= ’
400 R N 1
BOSCH N0 e s s B3 B it Bent D S E RS ML 65 ...032 Ee===—==
R PN ¢ .0 005 nesses masoiwassayensane 1346 030-8 = =
100 [ I i ]
-30-20 o 20 40 60 80 100  120%
Sensor incorporates 2 resistors: One is connected to Motronic 22-4 a2 68 104 140 176 212 240F
system the other to an idle speed compensation system. 135 792
I |
Resistance:
AAONC BT s 5 50w im0 5 s o v 03 0 8100-10770 Q
F DO BBF) s 10 s besims s o B i R B3 G5 2T 2 DL GBS0 2280-2720 Q
BOIC (TP k0 5050 0 0w 6 B 0 0 3, S 0 9 50 T 292-364 Q
Impulse sender (crankshaft position and engine rpm senders)
BOBOE NG 0, 500 i 0 s o v ... 003
VolVG PIN: w353 0aars G ienstasensmiscmsimns 1 317 030-3
0261210....
137 665
Fuel pump
BOSCN NO 55545 66 wscsm6 5 5803 50sva £ oo ... 025
N VOO PIN ... s 500 w58 005 8 g it 0 i 5100 68 1 336 679-4
0580464 ...
135793
Capacity at a line pressure of 300 kPa (42 psi),
£2RC(6B°E) AN 12V 51550 : 0 semamsnans s 159 085195 8 9wt S8 6505 130 litres/hr (34.3 US Galls. per hr)
VINE e i e s v i s 95005 8 108 litres/hr (28.5 US Galls. per hr)
1OV s amarearepiassEsm sn et H I deiea o 86 litres/hr (22.7 US Galls. per hr)
Current consumption at a line pressure of 300 kPa (42 psi),
£20°C (68°F). At T2V 1506w 554 5.0 s 010 5 5075850 v 050 8w 0200w max 6.5 A
Tank pump
Current consumption ..................... 1-4 A

137 666
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700/940/960 Spetifications
Section 2 B200,;B230 Engines
CONSTANT IDLE SPEED SYSTEM (CIS),
(B 200 ET, B230ET)

Control unit

0 280 220... BOSCHIING s v5m v0m Tati hiars t i e SE 6 Sses s 51685 w0 ...016
VolVO! BINI::a wassasmsrmsismysn e snisoses 1346 567-9
136 607
Q
4°o°or_|_1jll | - T Ill§~1l|ll
20000
e
6000 =~ N S SSS=Es: —
0280130... 0 :
135 791 2000
"800 S===
BOSCH NG . v vevvvos e oniinsinnnnnnens ...032 ::: =t =
VOO PIN ... 1346 030-8 =
200
Sensor incotporates 2 resistors: One is connected to Motronic B G I S iwo ;ooc
system the other to an idle speed compensation system. i o
- -22 -4 32 68 104 140 176 212 248°F
135 792
Resistance:
—10%C (T4%F) o 8100—10770 Q
HPOVE (B8 ) s w555 8 345 510 ¥8® 6 5515 55 T et 5 908 2 2059 50 02 35 0 e 0 00 0 e 1 2280-2720 Q
S B 1 A P 292-364 Q

Air control valve

Early type Late type

=
@ BoSEH NO. ; sosiwsisssn oo 501 ...520
VolvoP/N ............ 1317 957-7 3517 067-9
0280 140... Resistance between terminals 3 and 4,
T L Lo T approx 20 Q

138 111
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700/940/960 : Specifications

Section 2 B200, B230 Engines
LH-JETRONIC 2.2/2.4 B200F, B230F, B230FT, B230GT

'B230F —1988: LH-Jetronic 2.2 (LH 2.2)
1989—: LH-Jetronic 2.4 (LH 2.4)

B230 FT -1989: LH-Jetronic 2.2 (LH 2.2) .
B230FT/GT 1990-: LH-Jetronic 2.4 (LH 2.4)

Air mass meter

654337 LH 2.2 LH 2.4
&’ > = = %
Bosch NO: . .cvcivavivn wss 007 ...016
Volvio PN . sswwnesmass 1346 645-3 3 517 020-8
0280212... ®° © “®
Resistance:
@ between terminals
2and3............ 3.5-4.0Q 25-4.0Q
@ between terminals
IS L PR 0-1000 Q -
B200F
B230F (LH 2.2) B230 FT/GT
B230F (LH 2.4)
Eariy type
Boseh NO. s vvis o ne 225 ... 226
Volvo P/N.......... 1357 705-1 1357710-1
Late type
Bosch NO. «c:svim0e 5 292 ... 294
Volvo P/N.......... 3517063-8 ° 3517 064-6
Line pressure
0280160 ... kPa (psi)........... 250 (36) 300 (43)
135 789
Rest pressure ... ... 1560-250 200-300
(21-36 psi) (2843 psi)
B230F (LH 2.2)
Injectors Early type Late type
BoschNo.......... ... 209 ... 734
Volvo P/N.......... 1326427-9 1389 844-0
Injected quantity
ataline........... 170 cm¥min 170 cm¥min
pressure of ........ 250 kPa 250 kPa
(36 psi) (36 psi)
B200F/B230F (LH 2.4)
0280150... BoschNo.......... ... 762
e Volvo P/N.......... 3517572-8
Injected quantity
ataline........... 185 cm®min
pressure of ........ 300 kPa
(43 psi)
B230FT B 230 FT/GT
(LH 2.2) (LH 2.4)
Bosch NO. . svupess v s 357 ...804
Volvo P/N.......... 1332337-3 3517 283-2
Injected quantity )
ataline........... 300 cm¥min 300 cm¥min
pressure of ........ 300 kPa 300 kPa
(43 psi) (43 psi)
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700/940/960 Specifications

Section 2 B 200, B230 Engines

BOSCI NG 5 005 s w5 5058 02 s s w1 i ... 446
VOO PIN i s wiw s 5w s s s mensm e 500 6 0 o o & 3517130-5
Injected quantity .. ................... 160 cm¥min
0280170. .. mspruniNngsmanga ... 160 cm’min

134 264

Four resistors (1 per injector)

Resistance ........................... 5.5-6.5 Q
Q
40000
20000 (5 B
PANEsE S =
6000 S
4000 s =8
0280130... S < 53 —
© 135791 G e
800
6005 = —=
LH 2.2 LH 2.4 aoo - —
BoschNo............. .. . 026 ...032 286 £
Volvo P/N ............ 1332396-9 1 346 030-8 i
H 1 ] B
Resistarios: 10& 0-20 0 20 40 60 80 100 120°%
Z10°C (14%F) oo 8.10-10.77 kQ 224 a2 68 104 140 176 g1z 240
F20°C (687F):swvrwsemesmsmsnnnsoinns 2.28-2.72 kQ 1802
+80°C (176°F). ... 290-364 Q
Air control (idle) valve
LH 2.2 LH 2.4
Early type Late type
Bosch No. ... ... 501 ... 520 ...516

Volvo P/N.... 13179577 3517067-9 1389618-8

Resistance (LH 2.2:
between terminals
3and 4,4 and5)...... approx 20 Q  approx 8 Q

146 771



700/940/960 Specifications

Lambda-sond

138 112

Section 2 B200, B230 Engines

B200F
B230F B230F
LH 2.2 LH 2.4
BoschNo ........ ... 009 ...034
VolvoP/N ........ 1346 962-2 3501 753-2

Replacement part . (... 006)

B230FT B230FT B230GT

LH 2.2 LH 2.4 1990
BoschNo ..... ... 006 ... 090 ...085
Volvo P/N ..... 1346738-6 3531400-4 3517778-1

Resistance of preheating resistors:
cold Lambda (20°C = 68°F). ...............co... 3Q
warm Lambda sond (above 350°C = 662°F).... 13 Q
Tightening torque ................... 55 Nm (40 ft Ib)*

* Apply Sealer (P/N 1161 035-9) to threaded section of sond.
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700/940/960 Specifications
Section 2 B200, B230 Engines

B 230 F: REGINA

(USA only)
Pressure regulator
VOIVO PIN . & o ixm e v 35 5 s w8 v 8 s it 5 1389 564-4
Linepressure....................... 300 kPa (43 psi)
Shut-down pressure. . ....... 200-300 kPa (28—43 psi)
VOGO PN s wss snswassiasmesmssmssmis mess 1389 563-6
Injected quantity. ................ approx. 170 cm¥min
atalinepressureof................. 300 kPa (43 psi)
BOSCI NOs i s 55 s w5 550 0w b d56 056 mnnmumimnomnnn ... 446
VOIVOP/N. ..., 3517130-5
Injected quantity. ....................... 160 cm¥min
0280170...
134 264
o
2|
N
N
6N
] N
a AN
2|— \\\ ||
0280130, .. ! N
135791 G =
4
3] flemee I . *N
BOSCh NO. . oottt e ...032 2 — ;\
VOIVOP/N. ..t 1346 030-8 o e
6 e B—
Resistance: j‘,E—“—
=A0°C (NAF) oo c5wzemmvnm s weioms s wad 8.10-10.77 kQ A L
+20°C (68°F). .. eeeeeiiiaaaa, 2.28-2.72 kQ '
+80°C (176°F). ... 290-364 Q Sy W e St

142811
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700/940/960 Specifications

kQ
63.0
40.0
25.0
16.0
10.0
6.3
4.0
25
1.6
1.0
0.63
0.40
0.25
0.16
0.10

Air control (idle) valve

145 630

-40

-20

0 20

N~

Lambda-sond

40

60

80

!
100 120

145 720

°C

146 338

146 339

Section 2 B200, B230 Engines

Air pressure sensor

VOO BN x5 55055 5 5.5 8 505 50 505 5 55 § 908558 1 378 162-0
Signal strength about 4.4 Vat............ 100 kPa
B2Vl cuzsareasss 80 kPa
200 Vat o cvmsvmons 60 kPa
1 .47 | S 40 kPa
0,5 Vi@t oo vwm s s s 5 20 kPa

RENLC

145 631

Air intake temperature sensor

VOIVOP/N. ... 1 389 556-0
Approximate resistance values in Qs:
=AOPCHAOCEY v v oo ans woss s s 550s wosns wrie 9iss 45,000
20NC APE) 5 0555 0508 b 100 b, s asrmsnssis s wibes 15,000
0PC (B2°F) s svs s oms 5.5 8 150366 5,66 0555 645 3558 5,800
F20°C (68°F). ..ottt 2,500
AB0°C IO ) savw vii@s oo vm i m s st oo s 330

For other resistance values, see chart.

Voluo! PIN: wws s onsns snzenssmos 90 ummassss 1389557-8
Resistance............................... approx 4 Q
NOIVO PIN. 5o w5 im0 00 5505 5055 0 0 5050 s o 3517394-7
Resistance of preheating resistors:
cold Lambda (20°C = 68°F)............cc.c.ovun. 3Q
warm Lamds sond (above 350°C = 662°F). ... .. 13Q
Tightening torque. .................. 55 Nm (40 ft Ib)*

* Apply Sealer (P/N 1161035-9) to threaded section of sond.
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700/940/960 Specifications

Section 2 B200, B230 Engines

Fuel pump
" B230F
s Early type Late type
R Bosch PN............ .. . 022 ... 039
VolvOP/N ............ 1306932-3  1389449-8

0580464 ...

135793

B230F early type, B230FT
Capacity at a line pressure of 300 kPa (42 psi)

+20°C (B8°F) @nd 12V ...\ e
L 2 ——

Current consumption at a line pressure of 300 kPa (42 psi)

+20°C (68°F) and 12V ..cocvwmars s vusons vswss s masuns

B 230F late type
Capacity at a line pressure of 250 kPa (36 psi)

+20°C (68°F) and 12V ;s vavsvns wesmpvinsssinisnssmnsses
TNV e e o rm i i s s st e

Current consumption at a line pressure of 300 kPa (36 psi),

H20°C (68°F) and 12V . v vwrmpsnmensswssmesmsmnsams

B 230 F, Regina 1990
(Pump in tank)

VOIVO P/N ot e

Pump capacity at a line pressure of 350 kPa (50 psi)

+20°C (68°F) @nd 13.5V. o wiwsssinssmsnmssmywm s ey o

Current consumption at a line pressure of 350 kPa (50 psi)

+20°C (68°F) and 138 Vs s cs s mesmvsmsmmsmmsmssmssnasme

Tank pump

137 666

130 litres/hr (34.3 US Gallls. per hr)
108 litres/hr (28.5 US Galls. per hr)
85 litres/hr (22.4 US Galls. per hr)

140 litres/hr (37.0 US Galls. per hr)
120 litres/hr (31.7 US Galls. per hr)
95 litres/hr (25.1 US Galls. per hr)

3531165-3
95 litres/hr (25.1 US Galls. per hr)

8.8 A

Current consumption............oovvun.

B230FT/GT

... 025
1336 679-4
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700/940/960 Specifications

Section 2 B200, B230 Engines

B 204 E/B 204 GT/B 204 FT/B 234 G/B 234 F: LH-JETRONIC 2.4

Air mass meter

0280212...

146 044

Line pressure, pressure regulator

B204E B204 GT/FT
Bosth PIN:..c.smenecom s 007 ...012
VolvoP/N ............ 1346 645-3 3517 569-4
Resistance:
e between terminals
28N Biniisasmi s 3.5-4.0Q 2.5-4.0 Q
@ between terminals
2and6............ 0-1000 Q -
B234F B234F
Type I* Type II"*
BosCh PIN s civsisevioe was 016 .. 010
VolvoP/N ............ 3517 020-8 3501 987-6
Resistance:
@ between terminals
28008 s v v v s masw 2.5-4.0 Q 2.5-4.0 Q

* Type | = 1989: All automatics, right hand drive as well as USA/
Canada manual. 1990—: All models and markets.
** Type Il = 1989: All other manuals.

B204FT Others
BoschP/N............ .. . 730 ... 294
Volvo P/N ............ 3547 368-5 3517 064-6
LiiNe PrOSSUIS: o ¢ s« w0 s s s mio s ms 5 o5 8 506 300 kPa (42 psi)
Shut-down pressure. ........ 200-300 kPa (28-42 psi)
146 333
Injector
B204E B204GT/FT B234F/G
BoschP/N............ «.. 762 ... 804 ... 749
Volvo P/N ............ 3517572-9 3517 283-2 3501 986-8
.- Injected quantity at a... 185 cm¥min 300 cm¥min 214 cm¥min
136'7'9(‘) line pressure of. . ...... 300 kPa 300 kPa 300 kPa
(42 psi) (42 psi) (42 psi)
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700/940/960 Specifications

Section 2 B 200, B230.Engines

Air control:(idle) valve

146 771

Injector ballast resistor pack

0280130...

135791

BosehiPINL .osvrmse gt pue 55 B ER R ER B 08 ...032
VOIO PIN...c.c5 5 55 50 avsim s samaa s o a0 am s dw i 1346 030-8
Resistance:

0P CIAPED s wn o5 s s mss wsa s 8.10-10.77 kQ

2O (BBIE) . ovem e iasin s s i inns vins 2.28-2.72 kQ

H80°C (178°F ) 50 vmms e s i was wis s o 290-364 Q
Lambda-sond

62

BOSCH P/N. «ss om0 e v amsms smas s esmanimsses ...516
VOIVO PINL. . acv v o mowioios s g g s s i 6 1389618-8
ResisStance. .. ..xu vvuawe v nmvswins s oins approx 8 Q

Four resistors (1 per injector)
Resistance ..................coiiiiiiin, 5.5-6.5 Q

»

S B

N was oo X
/|

=

NowaD ﬁ-_ycn%

=

N WS oo

i
2

L
3020 0 20 40 60 80 100 120 C
142 811

B204GT B204FT B234F
Bosch P/N..... ... 085 ... 090 ... 034
Volvo P/N ..... 3517778-1 3531400-4 3501 753-2

Resistance of preheating resistors:
cold Lambda (20°C = 68°F).................... 3Q
warm Lambda sond (above 350°C = 662°F).... 13 Q
Tightening torque. . ................. 55 Nm (40 ft Ib)*

* Apply Never seez (P/N 1161 035-9) to threaded section of sond.



700/940/960 Specifications

Fuel pump

t_’l'ﬁu

0580464 ...

136 793

Tank pump

Section 2 B200, B230 Engines

Bosch P/N. ..., ...039
VOIVOP/N. ... 1389 449-8

Pump capacity at 300 kPa (42 psi) line pressure.
+20°C

20V RS PP A UL R S 130 litres/hour
V1V oo msmasn @ s 5 s wisgionss o ond 108 litres/hour
€2 A N o e g 65 litres/hour
Current consumption at 300 kPa (42 psi) line pressure.
H20°C & A2V oo e wvini v i piommiemisp s max 6.5 A
Current consumption...................coovunn 34 A
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700/940/960 Specifications

Section 2 B200, B230 Engines

Group 25 Intake and exhaust systems

Turbo engines

-1989
EDGINEAVDC o5+ vt b mm b o i damsiei o a5 p s s it o ol o4 i 48 B 200/230ET B230FT
Charge pressure, atfull load and................... r/min | 3500 3000
CheBKING: cwx v v s ssmos mrmmass kPa (psi) | 45-53 (6.4-7.5) 46-54 (6.5-7.7)
setting. . ... kPa (psi) | 50 (7.1) 48-54 (6.8-7.7)
Charge air overpressure, switch opens at ....... kPa (psi) | 65-75 (9.2-10.7) 85-95 (12.1-13.5)
Charge air pressure, switch closesat........... kPa (psi) | 1525 (2.1-3.6) -

Tightening torques

1) 18 Nm (13 ft Ib)®

20 Nm (14.5 ft Ib)®

9) 20 Nm (14.5 ft Ib)?

4)

25 Nm (18 ft Ib)¥

i )|
L] 136 772
12' ' 22

" Apply sealer P/N 1161 053-2.

3 Use new nuts

9 Use sealer P/N 1161 035-9.

% Use new bolts. If absolutely necessary, old bolts can be reused if they
are smeared with sealer P/N 1161 053-2.

Mounting bolts, turbocharger — exhaust manifold
e Measure length of bolt. Bolts can be reused if shorter

than 89 mm (3.5 in) INm
e Apply assembly paste P/N 1161078-9 to mating sur-

faces and threads
e Fit new locking plates A5Nm

e Tighten bolts in three stages according to below “w

Stage | = 1 Nm (0.7 ft Ib)
Il = 45 Nm (33 ft Ib)
Ill= 45° in one motion without stopping

[

137 789

135 780
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Turbo engines

Section 2 B200, B230 Engines

1990 -
ENQING TYPC: o sne s sm s s mins s s sa s 5 ot wsbses o s s 0006 508 5 018 5 00 4 L5 ¥ 9 B230 FT/GT
Charge pressure, atfullloadand .......................000 r/min | 3000
CHEBKING: o555 s 555 5 wsiisoisis s s i « kPa (psi) | 48-54 (6.8-7.7)
SONG o5 05% s vmet @eeas o s v s s kPa (psi) | 51 (7.3)

Pressure sensor, leak test kPa (psi)

Relief valve, fully open at pressure difference kPa (psi)

60-70 (8.5-10.0)

22 (3.1)

Tightening torques

147 943

Tightening sequence
(Turbocharger — exhaust manifold)

Turbocharger — exhaust manifold* ... ...
Use special tool 5411 (at 90° angle to torque wrench)

Turbocharger — exhaust pipe*

* Use sealer P/N 1161 035-9.

30 Nm (22 ft Ib)

30 Nm (22 ft Ib)
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Section 2 B200, B230 Engines

General

Expansion tank

Pressure valve in filler cap opens at:
overpressure, early type
late type without turbo

with turbo and B 204/234

underpressure

Thermostat

NIBTKING s ¢ 505000 6.8 80 7 50 8 5B S50 5 s £ e § o 50 5 56 E 00 6676 08 LB AT RS
Starts to open at

Fully open at

66

Group 26 Cooling system

Coolant — composition — guarantee

Since aluminium is used in the engines, active corrosion
protection is necessary in the coolant to help prevent corro-
sion damage.

Use genuine Volvo coolant, type C (blue-green), diluted
with clean water in proportions of 50/50. This mixture helps
to prevent corrosion and frost damage.

® Never top-up the cooling system with water alone. Use
genuine Volvo coolant diluted with clean water in propor-
tions of 50/50.

e The coolant should be changed every 25,000 miles
(40,000 km) since the corrosion-protective additives in
the coolant lose their effect in time.

e Clean cooling system with solvent (P/N 1161328-8
prior to filling new coolant.

Capacity, B200/230.................. approx 8.5 litres
USats 9.0
B204/234.................. approx 9.5 litres
US qgts 10.0
kPa psi
75 11
100 14
150 21
7.0 1.0
Type 1 Type 2
87 92
86-88°C 91-93°C
(187—190°F) (196—-199°F)
97°C 102°C
(207°F) (216°F)



700/940/960 Specifications

Section 2 B200, B230 Engines

Group 28 Ignition system

TUPIE, i & 065 508 508 808 5560 o i 0 s 5 6 5 i 8600 50 .6 & s Breakerless

PG OrEOY: 5.0 5 5m s 510 685 ¢ 608 w100 508 £ 980 5 505 8 3010 e 6 i 000 v 65 910 1-3-4-2
Engine Ignition Speed r/s Engine Ignition Speed r/s
type timing (rpm) type timing (rpm)

b.t.d.c. b.t.d.c.

B200K 15° 12.5 (750) B230E 12° 14.2-15.8 (850-950)
B200F 12° 12.1-13.8 (725-825) B230ET 10° 14.7-15.3 (880-920)
B200E 12° 14.2-15.8 (850-950) B230F —1988 | 12° 12.2-12.8 (730-770)**
B 200 ET 1 4 14-7—1 5-3 (880—920) 1989— 1 20*** 12.1_1 3.8 (725_825)
B204E 15° 14.2-15.8 (850-950) B230FB 12° 12.9 (775)
B204FT/GT 10° 13.0-13.7 (780-820) B230FT/GT 12° 12.2-12.8 (730-770)**
B 230 A* 7° 11.7-13.3 (700-800) B234F/G 15° 13.3—-15.0 (800—900)
B230K 15° 13.3 (800)

* Vacuum regulator disconnected.
** Japan —1988: 15 r/s (900 rpm).

*** |gnition system Rex, USA/Canada: 10°.

Ignition coil

131 753 B230A

Resistance of primary coil (terminals

1 aNd 1BY :vis bun w0 B o 518 0008 5806 58 BT 6 R AR 8
Resistance of secondary coil
(terminal 1 to HT terminal

Knock sensor

0.6-0.9 Q

6.5-8.5 kQ

B200E, B200K, B230E
B230F, B230FB, B230K,

B 200 ET,
B230ET B230F

B230 FT, B204 E, B 204 FT/GT, Rex
B234F/G

0.6-0.8 Q 0.50Q 050Q
6.9-8.5 kQ 6.0 kQ 5.0 kQ

1} 146 804

11 Nm (8 ft Ib)
20 Nm (14.5 ft Ib)
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700/940/960 Specifications

Section 2 B200, B230 Engines

Spark plugs, glow plugs
e)

WI[

143983

Engine type Designation Type | Type Il

P/N Set number | P/N Set number
B200K, B200ET, B200F,
B230A, B230K —1986, B230ET | WR7DC** 1 306 605-5 |273 597-5 1 367 528-5 | 270 746-1
B200E, B204 E/FT/GT, B230K
1987—-, B230 E, B234F/G WR6DC** 1 306 604-8 |273 596-7 1367 529-3 | 270 747-9
B230F, B230FB, B230FT/GT | WR7DC 1346 541-4 | 271 409-5 1 367 528-5 | 270 746-1
B230FT Europe WR6DC 1367 015-3 | 271 415-2 1367 529-3 | 270 747-9

* Type |l spark plugs are standard on B 200/230 1988- but can also be used on earlier engines (provided HT leads and ground lead are

replaced at same time).
** Up to 1987 W7DC (We6DC, type I).

Electrode gap

Tightening torque, (unoiled plugs).............oviieiieniinienn

25 Nm (18 ft Ib)

0.7-0.8 mm (0.0276-0.315 in)

Distributor
Engine type Ignition system Distributor
Volvo P/N Bosch No
B200E, B230K EZ-K 1 336 087 0 237 502 001
B230E, B230F —1988, B230F
—1989 : EZ-K 1 336 087 0 237 502 001
B200K Renix 1 336 132 0 237 502 002
B200F EZ116K 1 336 132 0 237 502 002
B230F 1989—, B230FB,
B230FT/GT 1990 EZ116 K (Rex*) 1 336 132 0 237 502 002
B200ET, B230ET Motronic 1 336 132 0 237 502 002
B230A TZ-28 H 1 336 690 0 237 024 013
B 204 E/FT/GT, B234F/G EZ116K 1367 197 0 237 502 003
*USA only
Centrifugal governor Ignition advance, B 230 A
Advance, total degrees (distributor) ............ 12,5+1 s’
Advance begins at distrib. rev/secs ............ 7.5-10.5 m@ _
distrib. rev/min ............. (450-630) ? iR i M St
Data: 5° at distrib. rev/secs .................. 16.5-20.5 40" 200 o0 P00 1800 2000 2500 So00 3570 j°°‘i:’:‘j“
(distrib. rev/min). ...l (1000-1250) THT THHHE
10° at distrib. rev/secs ................t 25-29 30715t EEa
(distrib. rev/min). ...l (1500-1750) ) 7. +H
Advance max at distrib. rev/secs .............. 31.7 20 o
(distrib. rev/min) ...l (1900) _— §afiefs 2288 Base
H LA SESipasmmanis
Vacuum governor o ofEetrt e
Controlidireetion . » s cusmsms s s s s s wammmev s s s s Positive 0 -t i :,_ 7 H iid
Control, total degrees (distributor) ............. 7.5%1 H 0237 024 013 1] H HH
Control commences atmmHg................ 105-145 e o
Data: 5°atmmHg. .....oovvviiiiiiineines 165-210 L i W L i oo
max controlatmmHg ... 240

68
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700/940/960 Specifications

Section 2 B28 Engine

Section 2 B 28 Engine

Group 20 General «....:coieivsvivsinisissmsisiis 69
Group21 ENGING: ;s 55w 55w 5 wiw sirss st inis nwas s § 9 g 45 70
Group 22 Lubricating system...................... 74
Group 23 Fuel system .....cciveesesnvrmpemsineis 75
Group 25 Intake and exhaust systems ............. 82
Group 26 Cooling system. ............ccvvvivven.. 83
Group 28 Ignition system............c.covvvvvnen... 84
129 756
//
| Group 20 General
|
| /A
Performance, compression ratios, octane requirements
129 750
Engine Compression Octane Output Max torque
type ratio requirement
kW at hp at Nm at kpm at
r/s r/min r/s r/min
B28A 8.8:1 91-93 96/88 130/5250 212/50 21.6/3000
B28E 9.5:1 98" 115/95 156/5700 235/50 24.0/3000
B28F 8.8:1 912 100/92 136/5500 215/46 21.9/2750
134%/5500 159%/2.700
") Australia 97-98 octane
2 According to research method (RON). Unleaded gasoline
According to formula (R+M/2) = 87 octane
3 ft. Ib.
4 Horse power
Other general data
Numberof cylinders. ... 6

DiSPIACRMEINT. «.c s o0 i aw s onin 0 5 oww vow & 50k ¥ 8 508 5 30 3 088 08 § 908 3 0 B
FInG Ordel: « « sve s am s wm s sve s wps meswss @ un s s sl s v s s o @il o s o
Compression (normal rating)? ............ccoiiiiiiiiiiiin.,
WeIght, ADPIOK ins v s o s sins s s 610 5 @5 5510 550 & 50 £ 50500 B85 o5 s & s

" With hot engine, throttle wide open and starter motor cranking at
4.2-5.0 r/s (250-300 r/min).

91 mm (3.582 in)

73 mm (2.874 in)

2.849 dm? (litres)
1-6-3-5-2-4

0.8-1.1 MPa (114-156 psi)
150 kg (330 Ib)

69
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700/940/960 Specifications

Section2°B 28 Engine

Group 21 Engine block

Cylinder head "
L ¥ |

Max warp:
Maxium warp is 0.05 mm (0.002 in) per l 1 44,/'

100 mm (4 in) length.
Note: Do not level a warped cylinder head, ) )
replace it! B e e I

T T~ 129 860
Cylinder liners
Bore, liners marked 1 (A-marked piston) ........................ 91.00-91.01 mm
2 (B-marked piston) .. .......... i 91.01-91.02 mm
3 (C-marked piston ) ...l 91.02-91.03 mm
Liner height above block face:
checking (runing engine, old shims) .......................... 0.14-0.23 mm
adjusting (new shims) ..., 0.16-0.23 mm
Pistons
Max weight difference between pistons in same engine........... 6 grams
PISTON HOBE . ¢ eecioie s mows o o8 maa v o ov 0 5 vl 3 1 2 5 s+ oy 5 v 5 e 0.020-0.040 mm
Piston diameter A-marked pistons. ......... 90.970-90.980 mm
B-marked pistons. ......... 90.980-90.990 mm
C-marked pistons ......... 90.990-91.000 mm
= =

8 mm from bottom edge.

135 676

Piston rings

115 085

129 520

Upper

ring

3.56826-3.5830 in
3.56830-3.5835 in
5.5835-5.5838 in

0.0055-0.0091 in
0.0063-0.0091 in

0.0007-0.0015 in
3.5814-3.5818 in
3.56818-3.5822 in
3.5822-3.5826 in

“, Piston diameter is measured at right-angles to gudgeon pin bore,

Ring gap measured 15 mm
(0.6 in) from lower edge of
cylinder

Lower Oil ring
compression  compression

ring

Side clearance (measured with ring on piston)............... mm  0.045-0.074 0.025-0.054 0.009-0.233
in  0.0017-0.0029 0.0009-0.0212 0.0003-0.0091

Ring gap when checked in 91 mm (3.5826 in) cylinder,

in  0.0157-0.0236 0.0157-0.0236 0.0157-0.0570

0.0007-0.0016 in
0.0003-0.0006 in

(SOOI ¢ v s som v s s wmw mrio st o i s 0o 50 80 9 i i A 5 5 mm  0.40-0.60 0.40-0.60 0.40-1.45
Gudgeon (piston) pins
Clearance inconnecting rod. ... 0.020-0.041 mm

DISONS s s smisPas sz mEs BES 5 E S5 & o & 0k § 518 § &0 5 595 5 0.010-0.016 mm
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Valve system

Valve clearance

Section 2 B 28 Engine

Inlet valves, coldengine ............ccoviiiiiniiie .. 0.10-0.15 mm 0.004-0.006 in
WA BNGINE . .\t v vttt et iii i e 0.15-0.20 mm 0.006-0.008 in
Exhaust valves, coldengine...............cccoviiiiiiiiinennn., 0.25-0.30 mm 0.010-0.012 in
7 (0 W =710 || o - S U — 0.30-0.35 mm 0.012-0.014 in
Valves (sizes in mm)
29,5° 44,5°
7,965-7,980 7,975-7,990 7,945-7,960 7,965-7,980
| 44 r | * - fu 87 f“j - = T%l
: 26,5 P ¢—_J32 129 851

Valve seats

Seat for inlet valve

Dy (
0,070\0 -
1134,
m)

N 129 864

Valve guides

Inner diameter................

Venturi seat: 15° and 60° angles can be
used to reduce seat width.

Inlet valve Exhaust valve

114 326

. 130 021

Seat for exhaust valve

When replacing valve seats: the interference between the
valve seat and its bore in the cylinder head shall be 0.070-
0.134 mm (0.0028-0.0053 in), i.e. 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 oversizes.

............................... 8.000-8.022 mm 0.3149-0.3158 in

Press-in measurement to cylinder head contact surface against

block:

............................... 39.5-40.5 mm 1.5551-1.5944 in
............................... 36.9-37.9 mm 1.4527-1.4921 in
............................... 0.052-0.095 mm 0.0020-0.0037 in
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Section 2 B28 Engine

< Valve guides are available in three oversizes and are
marked with grooves.
Marking Reamer
Standard No groove -
Oversize 1 1 groove 5166
Oversize 2 2 grooves 5167
Oversize 3 3 grooves 5168
129 865

Valve springs

Springs marked green
X Length

x

L d ‘ mm in
! Ly 47.1 1.85
l 40.0 1.57

115 083 30.0 1.18

Rocker arm mechanism

Load

N Ib.

0 0
230-266  52-60
613-689  137-154

The rocker arm tips are surface hardened and must not be

ground.

Clearance, shaft-rockerarm..............ccooiiiiiiiaenn..

Timing gears

.... 0.012-0.054 mm  (0.0005-0.0021 in)

72

JOUNRAl CYEAMANGE « v 610w v 3 51w 71000 § 608 515 o & 00 57805 4 850 B 6t & 4o

End PIaY, W ; 4w g4 6 010 v 4E 5 45 0B D255 50 8 5616 S8 S 568 § S Siid

.... 0.035-0.085 mm

(0.0013-0.0033 in)

.... 0.070-0.144 mm

(0.0027-0.0056 in)

.o..  0.5mm

(0.0196 in)

Camshaft
Enginetype..............cooiiiii B28A, E B28F
Left Right | Left Right
MATKING 0 0vme 28 5 @ e s iem 5 mn serosecs mme mies F F G G
Part number (last three digits),
[=1: (117 1] o= AR P ...615|...616|...486|...487
[atB Y PB: it oo s s o wos i des s ms 6w ¥ H § 0 5 L. 977(...978]...979(...980
B28A, E B28F
Max lobe lifting height, left and right, inlet....................... 5.96 mm (0.2348 in) 5.44 mm (0.2142 in)
eXNAUSY, o sswepmsomsnmunmuns 5.96 mm (0.2348 in) 5.94 mm (0.2339 in)
Checking camshaft settings (cold engine):
adjust valve clearance on 1st and 6th inlet valvesto ........... 0.7 mm (0.0275 in) 0.7 mm (0.0275 in)
The inlet valves should then open at:
G < e e i o 3 s,k § 0 R S 0 S ) @RI R PO S 8+3° B.T.D.C. 1+£3° B.T.D.C.
O] & 5500 5 500 i 3 0 5 50 3 00 05 67 e 0 8 ) 0 5 8+3° B.T.D.C. 1+3° B.T.D.C.
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Crank mechanism

Crankshaft

Max run-out (measured on two centre main bearing journals). ... .. 0.02 mm

Crankshaft, end float « .o« isiiarsmisasswimmssmissonmesm e s 0.070-0.270 mm
clearance (main bearings). ... 0.038-0.088 mm

Crank journals, side clearance. .............coooviiiiiiniinann, 0.20-0.38 mm

ClOAEANGCE . & s o5 s 005 6000 600 505 3 64 508 8 68 086 Bs v 0.030-0.080 mm

Main bearing journals

Out of round. MAaKX. s .5 55 5 s a5 omssa 0.007 mm 0.0002 in

TaAPer, MAX .« vt v vt et iiee s 0.01 mm 0.0003 in

Diameter, standard .. ..................... 70.043-70.062 mm 2.7575-2.7583 in
undersized............oiiiinnn 69.743-69.762 mm  2.7457-2.7465 in

Connecting rod bearing journals

Qutofround, max...........ccoovivuunnnn. 0.007 mm 0.0002 in

TEPER MNaK: smus 835 8256059 1508 LB BUEE S 0.01 mm 0.0003 in

Diameter, standard . ...................... 52.267-52.286 mm 2.0577-2.0585 in
undersized..................... 51.967-51.986 mm 2.0456—2.0466 in

Connecting rods

End float on crankshaft (both con rods fitted) . ................... 0.20-0.38 mm
Max weight difference between con rods in same engine ......... 2.5 grams
Flywheel

KT AETTOWNE, TUVEN w5 5505 s o 0 s e .6 0.05 mm

Tightening torque

Tightening torques apply to oiled nuts and bolts. Degreased
(washed) parts must be oiled prior to assembly.

Nm
Connecting rod beaNNgS ... <.« v s swoams s simsamisiwiveesnsaass 45-50
Crankshaft PUNSY o son i dsp o s sma sres o vme wa s 0w 5w g s wareswa s s 240-280
CamMSHATLGERT. : s ww s s wn v iivn s e e o oo 3 616 v w0 5.5 5 6 568 B4 A A B 3 70-90
Flywheel (use new bolts). .. ... 45-50
Spark plugs: (Ao MOt O11) s v s sies me s mrnnwss oo gume s asis e i s 12+2
VEAIE COVEE. 55 5 50 1 008 5 0 @t s w5 508 450 5 #1808 30 5 600 55U 360 2B 1 B 69 15

Section 2 B28 Engine

0.0007 in

0.0027-0.0106 in
0.0014-0.0034 in
0.0078-0.0149 in
0.0011-0.0031 in

7\,

116 089
Out-of-round

¥/

)
s

Taper

0.0078-0.0149 in

0.0019 in

ft lb

33-37
177-206
52-66
33-37
9+1.5

11
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Section 2 B 28 Engine

P

Tightening sequence for cylinder head bolts

Cylinder head
Tighten all bolts in stages:

1 Tighten bolts to 60 Nm (43 ft Ibs)

2 a Loosen bolt 1, tighten it to 20 Nm (15 ft Ibs)
b  Angle-tighten to 106 degrees using special tool 5098.

Repeat this for remaining bolts in sequence shown.

¢ Loosen and tighten each bolt in turn.

3 Adjust valves.

4 Warm-up engine.

5 Allow engine to cool for 2 hours.

6 Angle-tighten each bolt a further 45 degrees

Main bearings

3 Tighten nut 1 30-35 Nm (22-26 ft Ibs)

5 Slacken and retighten the other nuts in the order specified in

:

Tighten all nuts in stages:
1 30 Nm (22 ft Ibs)

2 Slacken nut 1
|
@ 1® 4 Angle-tighten nut 1 73°-77°

stages 2—4.
0 @
115 091

Tightening sequence for main bearings (via lower crankcase)

Group 22 Lubricating system

General
Oil capacity and quality, see page 12.

Oil pressure, warm engine new oil cleaner:

at 15 r/s (900 r/min), minimum. ............ccovvvvneenn....
50 1/5(8 000 FIMIN oo vmwvs msmmms wwasms s aesog e an i s

Lubricating oil pump

E0d HOaY . oo ws mres sismmeans a s nag auE o e 558 AL BHEEREE
Clearance between tooth tip and pump housing wall (excl.
bearing clearance) ...t
Backlash (excl bearing clearance)...........................
Bearing clearance, driveshaft...............................
idlershatt. s was s srmsimrs veswsemnsses

Relief valve spring, length under various loads:

UNIOAUSE . o5 5 smssngive e s s v 02 6905 W08 5 ARG Ho % U5 50 005 HEE

74

0.025-0.084 mm

0.110-0.185 mm
0.17-0.27 mm

0.015-0.053 mm
0.015-0.051 mm

89.5 mm
56.5-60.5 mm

(14.2 psi)
(57 psi)

0.0009-0.0033 in

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

3.52 in
2.22-2.38 in



700/940/960 Specifications

CO content, idle speed

e Selector lever must be in position P (and handbrake applied) when checking/adjusting CO or
idle speed
@ CO should be checked/adjusted when engine is warm and idling

Group 23 Fuel system

@ CO content outside check values shown below = adjust to specified setting value

e CO content within check values need not be adjusted provided engine is operating satisfactorily

Section 2 B28 Engine

\\\\\ll/,//

CO

\\\\\l l////

rpm

135 528

Engine Market CO0% Idling speed
type r/s (r/min)
Adjusting Volvo
(checking) Mono-Tester
B28A 2.5 (2.0-3.5) - 15.0 (900)
B28E 2.0 (1.0-3.0)' - 15.0 (900)
B28F USA, Canada, Australia 1.0 (0.7-1.3)2 42° (39-45°)° 12.5 (750)*
Japan 1.0 (0.7-1.3)2 42° (39-45°)° 15.0 (900)

" Pulsair system disconnected and plugged.
2 Lambda-sond disconnected.

3 Lambda-sond connected.

4 AC switched off. Idle speed increases to 15.0 r/s (900 r/min) when AC is switched on again.
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Section 2 B28 Engine

Carburetted engine (B28 A)

Carburettor P/N

Throttle valve

marking
Metering needle

119 943

SU-HIF 6 carburettor

_ v 1.1-1.7 mm
% (0.0433-0.0670 in)

SAE 10W-40
(SAE 10W-50)

0.2-0.3 mm
(0.0079-0.0118 in)

24 mm
(0.0946 in)

134 265

Max engine speed
20.8-22.5 r/s (1250—1350 r/min)

Fuel pump

Fuel pressure measured at same level as pump at 50 r/s
6101010877411 ) TP P L P A P AP 15—-27 kPa (2.1-3.8 psi)
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CI-SYSTEM (B28E, B28F)

Pressures

LiNe: PrESSUIIE. 5 ¢ 5.0 4751 a0 & 5058 505 11 € 345§ 050 8 9o 6 @1 an 4 Al B 4
RESE PIOSSUNE: v 4« 5 srucn wew s e sl sn o ann s i 5 3508 W5 5 5§ 398

Control pressure, see graphs.

Control pressure regulator

134 734

0438 140 . ..

Section 2 B28 Engine

470-550 kPa (6778 psi)
240-320 kPa (34-45 psi)

Type of control pressure regulator fitted to vehicle depends on en-
gine type and model year. Identification number is stamped in top of
regulator (last three numbers).

Bosch P/N Volvo P/N
B2BE sizim::0 05 0adibmosts i v 038 269 837-1
B28F 1983 ...........covvt v 099 1269 779-3
1984-USA .......... ... 128 1 336 678-6
B28F 1984— Canada, Japan .. 099 1269 779-3

CONTROL PRESSURE REGULATOR. .. 038
Control pressure, warm engine

(=10 [[§1 10 o) | AN 305-335 kPa
(43-48 psi)
ENGINE ON ..ot 345-375 kPa
(49-53 psi)

Control pressure cold engine see diagram.

Note: Diagram shows control pressure with engine
turned off.

CONTROL PRESSURE REGULATOR. . . 099

RESISIANGE . 5.6 5 599655 58 5 5 NF 0 45 B 95 g i 20-24 Q
kp/cm?2 kPa
17 |
SERESERRAERE i
35 asol T ] =
) i ) i 1
| |
ERE I
e :
30 300 )
|
EEENEEEE NN
25 250 ! e
AEEE NS -
1117 1 1A
20 zoa? o T ] Emmm
A
= N
15 1501 ] 7 H “J‘w_
EEEH SR A
ﬁr,,.{,,/ AL EEENE S ]
1.0 100 !
1T AT I 01 I
e R
AET 4l il B
05  50[AL I
AT ] HIHHAH
sl L
1 [ il |
0 10 20 30 40 50 60 70 80 OC
32 50 68 86 104 122 140 158 176 OF
132 943/5

Control pressure, warm engine. .......... 345-375 kPa
(49-53 psi)
cold engine ............ see diagram
Resistance,
at temp below 12°C (63°F) ............. 31.5-38.5 Q
at temp above 18°C (64°F)............. 12.6-15.4 Q
kp/cm2  kPa
; i ]
EEEN T
3.5 350 RN =
A A
3.0 300 r
2.5 250 HEEEE
20 200 H
15 150 [ r
1.0 100 T
05 50 EENE - - u R
10 20 30 40 50 60 70 80 °C

32 50 “8% 86 104 122 14" 158 176  °F
132 94377
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Section 2 B28 Engine

Control pressure regulator . . . 128 (altitude compensated)

Resistance at temperatures below 12°C (53°F) .................. 19.5-21.7 Q
above 18°C (64°F) « .« wus e v s swwsaurs 9.8-11.0 Q
kp/cm’ kPa
. T mbar ?-‘r:‘,:g kp/cm’ kPa
835 626 5,5 550
855 641
3,6 350 875 656
7 895 671
915 686 5 500
L 935 701
s soof g s 10t
T CA A 980 735 4,5 450
2,5 250 -
2 A 4 400
2 200 5 I
// a 3,5 350
1,5 150
3 300
10 20 30 40 °c
50 68 86 104 °F 1013 950 900 850 800 750 700 mbar
id i t dif " "“ d 137 667 760 713 675 638 600 563 525 ﬂzgryi;g
e udes
Griestrial pitesastisi et s ey o diiienent. Control pressure (warm engine) at different altitudes 137668
Tolerance: +£25 kPa (0.25 kp/cm? = 3.6 psi) I The above graphs apply to air pressure at sea level and up to
altitudes of approx. 600 m = 2,000 ft (947 mbar or higher). For
higher altitudes it is necessary to know the prevailing air
pressure to be able to calculate the correct control pressure.
Injectors
Opening pressure. .......... kPa (psi) 350-410 (50-58)
No leakage permissible below ....... 290 (41)
Identification number
on side of injector.
Bosch number
0 437 502 022
Volvo P/N
1269 713-2
127 182
Start injector
Injection time. (Controlled by thermal timer during cold
starting and by impulse relay during hot starting.)
Cold starting, below +35°C (95°F). Max time (at —20°C
(—4°F), 7.5 secs. The hotter the engine, the shorter the
time. :
Hot starting: Engaged after about 1.5 seconds after which:
injection 0.1 sec-pause 0.3 sec-injection 0.1 sec-pause 0.3
0280170... sec etc.
134 264
B28E B28F
BRI ING 2 5 B R HEE T R T N L TR R D 6l L S M L T I S0 06 § ... 404 ... 400
NOID: PIINL .« o6 o e im0t 10 st s i 6 3 6 0 0 SR B S 50 8 0L & 462 865-7 269 292-9
rpferctond AR . v svc i s v mmseme 5o 0m s b i siw e sue s s a sws 115 cm¥min 165 cm¥min
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Thermal time switch

L

35°C | [ -20°C 75sek

\__ 135 562

Cut-out temperature and engagement time are
stamped on side of switch.

Auxiliary air valve, B 28 E

(B28 E without constant idle speed system).

0280140. ..
134 740

Air flow sensor

Section 2 B 28 Engine

Sec
8
6 "
4
N
\ g
2
P
-20 -10 0 10 20 30 °c
-4 14, 32 50 68 86 °F
. 134739
Engagement time at different temperatures
Toleranee; M e v s s 55a smises 65 5 0w ass §oss +2secs

temperalure s s sss s sussammaiesass +4°C (7.2°F)

Various types of auxiliary air valves with different
apertures are used. Make sure that the correct valve is
fitted.

Identification number on side of valve.

Bosch No Volvo P/N
Automatic, early type . ... 114 1266 910-7
late type .. ... 114 1 346 477-1
Manual ............. ... 110 1269 319-8
Resistance ...t 40-60 Q
Fullyopenat.......................... -30°C (-22°F)
FUlly €lo8ed 8t s oo s o m s sonas s o s aes & +70°C (158°F)

The auxiliary air valve is controlled electrically and should
be fully closed after 5 minutes driving at +20°C (68°F), am-
bient temperature.

Metering disc rest position. Carry out check at maximum
control pressure (i.e. hot engine, fuel pump running).
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Section 2 B28 Engine

Fuel pump
R\ Bosch No Volvo P/N
& B28E, early type .... ... 963 1 306 028-0
late type...... ... 948 1 336 677-8
0580254 ... B2BF . \vvieeeiiinis us . 948 1 336 677-8

138 069

Capacity at 500 kPa (71 psi), 20°C = 68°F and:

120 litres/hour (1.0 litres/30 secs)
96 litres/hour (0.8 litres/30 secs)
75 litres/hour (0.6 litres/30 secs)

max 9.5 A
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Section 2 B 28 Engine

CONSTANT IDLE SPEED SYSTEM (CIS) (B 28 E/F)

Control unit

0 280 220...
1
ﬁﬁ 136 607
0280130...
135791
BoschNO .....covvi i ... 028
VOIVD PN s 5505 550556 5508 mm 50855 68 85588 1 306 024-9
Resistance at:
—P0°C (V4°F) . s e s wenmunsusmenis s 32000-53000 Q
+20°C (68°F)........covvvvve.. .. 8500-11500 Q
480 (176°F) wvs wssmenssnosmasnsssis 770-1320 Q

Air control valve

2
i 0280 140...

138 111

Type of control unit fitted to engine depends on engine
type.

Identification number is stamped on side of cover.

Bosch No Volvo P/N
B28E, early type .... ... 008 1 274 452-0
late type...... ... 020 1274 711-9
B28F suismssmuiniss i 008 1 274 452-0
ohms
100000
80000
60000
40000
30000
20000 \\
8000 \
6000 =
4000 \\
2000
1:83 \
600 \
e -10 O 20 40 60 80 100 °C
14 32 68 104 140 176 212 °F

133 374

Type of valve fitted to engine depends on engine type.
Identification number is stamped on side of valve.

Bosch No Volvo P/N
B28BE .............. .. . 501 1 317 957-7
B28F, early type..... ... 500 1276 871-9
late type...... ... 501 1 317 957-7
Resistance between terminals 3 and 4,
Sand4. ... ... approx 20 Q
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Section 2 B28 Engine

Group 25 Intake and exhaust systems

LAMBDA-SOND SYSTEM (B28F ONLY)

Control unit

BOSERING . c s s mosmpsmunmesmsnmunmusimenms ... 050

ValVO IPIN s . soosmesmurmraentmuswnsmaeissnd 1 274 368-8

Duty cycle
disconnectedsond......................... 42-48°
grounded thermal switch.................... 51-57°
grounded microswitch* ..................... 51-57°
grounded pressure differential switch .......... 82°—

* B28F USA 1983 models designed for high altitude use:
microswitch must be disconnected at all times.

135 202

Lambda-sond

BoschNO ..., ...037

q VOO PIN . oo ee e 1 274 367-0
Tightening torque ................... 55 Nm (40 ft Ib)*
% ) =

0258 00{.... ) _—

* Apply 'Never-Seez’ P/N 1161 035-9 to entire thread length.
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General

Section 2 B 28 Engine

Group 26 Cooling system

Coolant — composition — guarantee

Since aluminium is used in the engines, active corrosion
protection is necessary in the coolant to help prevent corro-
sion damage.

Use genuine Volvo coolant, type C (blue-green) diluted
with clean water in proportions of 50/50. This mixture helps
to prevent corrosion and frost damage.

e Never top-up the cooling system with water alone. Use
genuine Volvo coolant diluted with clean water in propor-
tions of 50/50.

e The coolant should be changed every 25,000 miles
(40,000 km) since the corrosion-protective additives in
the coolant lose their effect in time.

e Clean cooling system with solvent (P/N 1161328-8)
prior to filling new coolant.

128 187
litres US qts
CADACHY =55 555w s smesimeoms s s Bio s s iaudumyamesmenms smenmus 10.0 10.5
Expansion tank
Pressure valve incapopensati...........ccoiiiiiiiiiiiiinn, kPa psi
overpressure, early type . ... 75 11
[ate TYPB. « i s semssimsmss s smusmismesmanmasmas®es 150 21
UNAEIPIESSUIE . . .\ttt t i ittt i e e aneee s 7.0 1.0
Thermostat
IVBITIIEIT < 4 v 2 m 5 e 97 5065 86 50655 5 5 0 6 00 & 0§ 0w i & & i & a3 i 2 92
StATtS OPEHING! Bl v« mie s e o s sm s oo issv o 60 0w o dun 6 580 7 i 950 5 s £ 91-93°C (196—199°F)
FUIlY OB BY s o ione oo mmnsim e bimes s e o s st s w5 4w ¢ 5as o moon o o 4 102°C (216°F)
Fan belts
Designation, type 1..... T L HC 38 X 1100
17 T | A S HC 38 cog x 1100
type Il (not B2BF USA) ..........covviiiiiiniinn HC 38 cog x 1075

83

M
W
Wi
W
W

4
11



700/940/960 Specifications

Section 2 B 28 Engine

Group 28 Ignition system

134 864

T IIEE 25 237 0 o e o 0 B ot T Breakerless
FITIE OO s s v i s i im0 s 38 552506 4 s 5 w1 0 » 500 & 0 5 o 3 5 3 1-6-3-5-2-4

Engine- Ignition timing Speed r/s

type b.t.d.c. (rpm)

B 28 A* 10° 11.7-13.3 (700-800)

B28E* 10° 11.7-13.3 (700-800)

B28F* 23° 41.7 (2500)

* Vacuum regulator disconnected.

Ignition coil

Resistance of primary coil

(terminals 1and 15)............coviiiiiin.... 05Q
Resistance of secondary coil
(terminal 1 to HT terminal) .................... 9.5 kQ

Spark plugs, glow plugs

Engine type Designation P/N Kit number
B28A, B28E, B28F HR6DC 1269915-2 273599-1
ElCCItOHS QAP w5 @ 6w ssw s smepwewms s s o s a5 = f 608 § 005 5 4 000 v e ¥ 0.6-0.7 mm ((0.0236-0.276 in)
Tightening torque, (unoiled plugs)..................ooooiiaiat. 12 Nm (9 ft Ib)
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Section 2 B28 Engine

Distributor
Engine type Ignition system Distributor
Volvo P/N Bosch No
B28A, B28E TSZ-4 1269191 0237402013
B28F TSZ-4 1269380 0237402017
B28A, E B28F
BOSCh NUMBBF . . o v v m wsiis piassiv i wisssas@ismismassgdmesasmesms 0 237 402 013 0 237 402 017
VOO PIN. . 5 s 5055555 mw s m s oo s w1 o s s o5 5.0 8 6 e e e e e 1269 191 1 269 380
Direction of rotation ........ ... Clockwise Clockwise
Resistance of impulse sender coil, Q.............ccooiiiiii... 540-660 540-660
Air gap, rotor—stator, min ...........oooiiiiii i 0.3 mm 0.3 mm
Centrifugal governor il
Advance, total, degrees (distributor) . ......... ...t 13+1 11+1 )
Advance begins at distrib. rev/secs. .......... ... oo 7.5-9.6 8.5-10 »'o:|:(
diStrD. FEV/MIN. « v et ee e (450-575) (500-600) i
Data: 5° atdistrib. rev/isecs............... ..ol 12.5-15.4 12.4-15.3 I
(distrib. revimin «s.csaiismssons svmans sy sms pws smp (750-925) (740-920)
10° at:distrib: FOV/SBES: wwus s e msemsmusmmy ey s s s s 23.3-32.5 30-50
(distrib. rev/imin) ... (1400-1950) (1800-3000)
Advance max at distrib. rev/secs ............. . i, 40 33.3
(distrib. rev/imin) ... (2400) (2000)
Vacuum governor
Control direBliON . .« .« sis smesus 1@ vuwsws v6s B8 @ s s 50 £a0s os sy Positive Positive
Control, total degrees (distributor) . ...............coiiiiiit 7,5+1 101
Control commences at MM Hg .......oooviiiiiiiiiiiiii, 160-210 105-135
Data: 2°atmm HG . ..ot 200-240 115-145
max control at MMHG. .« .cn v dewic ihmisasnis sl se e 300 210
Ignition advance
Faiipp” Fajisp’
ﬁﬁi%o 1 2\9 1 310 ] 410 ol 510 L 6|O ] N'SC‘. l"? 1 ‘Io 1 2|o 1 310 1 4|o 1 EP 1 5‘0 1 l’_LS‘.J
40° 20')07” 50»?_}_&(}(] ;i.’i(j) ‘20(:‘(:1—550()' Sfo?i 3]50@ ﬁouo_,:/myir 40° 20‘,O 500 1000 1500 2000 25{0{)%}3000 3500 4000 r/min
o EEEn :}::::; :iﬁi“’ ’TT}L HHT ks P o! i **I”]" mun
30° 15° — - - SmEs H 30° 15
e e TP P @y ti HH @%
205 10:1h' T e ( ] ( I L} 7/W /( .T L l I 1 20- 10‘,7?,_‘ SEEERENE T 1
i *ﬁ*‘/ﬁ%ﬁ‘#;f ) SE s
:/; S Ry 10 st £l
S A7 b L 1
o o=l e HH PR - ama
ﬁ H nanng FEFHH ?
e nnat EE SR nu: TH HEEEENEEEEREE
-10° -5 o Eus nwa: —T EEER R EEEE *— T -10° -5‘1
20 o p e LT EE T o g A O
o ; 10 : 2? . 30 ‘ 4‘?**“1 §OI GKO k]p'a ? : 10 2[0 30 40 50 60 kpa
Eﬁ 100 200 300 400 mmHg o 160 2:')0 ' W' 460 Tmmli‘lsz
135 969 135 356
B28A,B28E B28F
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Section 2 B 280 Engine

Section 2 B280 Engine

Group 20 General

Group 23 Fuel system

Group 21 Engine................
Group 22 Lubricating system. .. ...
Group 26 Cooling syste:rr']:
Group 28 Ignition system.........

¥l
Group 20 General
Performance, compression ratios, octane requirements l
129 750
Engine Compression | Octane Output Max torque
type ratio requirement
kW at hp at Nm at kpm at
r/s t/min t/s r/min
B280E
Scandinavia 10.0:1 Min 95" 115/88 156/5 250 245/53 25.0/3200
B280E
Other markets 10.0:1 Min 95" 125/90 170/5400 240/75 24.5/4500
B280F 9.5:1 Min 912 108/85 147/5100 235/63 24.0/3750
145/5100° 173/3 750*

" Unleaded fuel can be used

2 Unleaded fuel only

3 Horse power

4 Ft Ib.

Other general data

Number of CYIINAOrS : icssewesmsonorssensonsvormnsansmssssssss 6

B v s v s e s s i 4 s R VSN B DG WA DYE RS DL S HLEMBE TS 91 mm (3.582 in)

O TOKE 5 s 1 v S 550§ 0 B B e o 8 S S A B 73 mm (2.874 in)

DISPIECOMBNLL . a0 o onss s 58 555 F B2 T P35 B TS B B 5 DT Y S e 2.849 dm? (litres)

FIrTG OFEE: 5 = i s 5t s s s w5050 09 7 0 0 0 0 s 600 S 2 T B0 1-6-3-5-2-4

Compression (normal rating)"

Weight, approx

" With hot engine, throttle wide open and starter motor cranking at
4.2-5.0 r/s (250-300 r/min).

0.8-1.1 MPa (114-156 psi)
150 kg (330 Ib)
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Group 21 Engine block

Cylinder head - 1 I
Max warp: T |

: . . L J
Maximum warp is 0.05 mm (0.002 in) per
100 mm (4 in) length. : :
Note: Do not level a warped cylinder head, i . e jig
replace it! [ @fQi:__l

I [

Cylinder liners

Bore liners marked 1 (A-marked piston). ........................
2 (B-marked piston) ...
3 (C-marked piston) .........oovviiiiiie...
Liner height above block face..................coiiiiiiit,

Shims for adjustment of liner height:
thickness, orange paintmarking ...
white paintmarking ............ ...
blue paint MaTKING .  « s s st s s s i amm o s s o

Pistons

Max weight difference between pistons in same engine...........
PISIONTIOBY: 550 5en s om0 ¢ 5.6 5009 00805 8500 51088 9t 2 378 1 646 256193/ 5 5909 573

Piston diameter, A-marked pistons .........

91.00-91.01 mm
91.01-91.02 mm
91.02-91.03 mm
0.14-0.21 mm

0.098-0.134 mm
0.118-0.154 mm
0.138-0.194 mm

6 grams
0.070-0.090 mm

90.920-90.930 mm

Section 2 B280 Engine

(3.5826-3.5830 in)
(3.5830-3.5835 in)
(3.5835-3.5838 in)
(0.0055-0.0083 in)

(0.0039-0.0053 in)
(0.0046-0.0061 in)
(0.0054-0.0076 in)

(0.0028-0.0035 in)

(3.5822-3.5826 in)

._....,
————
————

-—

_.
<
_———

=

90.930-90.940 mm
90.940-90.950 mm

B-marked pistons .........
C-marked pistons . ........

(3.5826-3.5830 in)
(3.5830-3.5834 in)

Piston diameter is measured at right-angles to gudgeon
pin bore, 13 mm (0.512 in) from bottom edge.

135 676

Piston rings

Ring gap measured 13 mm (0.51 in)
from lower edge of cylinder

15 mm

115085 129520

Upper Lower Oil ring
compres- compres-
sion ring sion ring

Side clearance (measured with ring on piston)............... mm  0.045-0.074 0.025-0.054 0.009-0.233

in . 0.0017-0.0029 0.0009-0.0212 0.0003-0.0091
Ring gap when checked in 91 mm (3.5826 in)

(CyliNder, SEE fIg). .. ..\ vttt ere et e e mm  0.40-0.60 0.40-0.60 0.40-1.45
Gudgeon (piston) pins in  0.0157-0.0236 0.0157-0.0236 0.0157-0.0570
PISION .+« e et e 0.007-0.017 mm  (0.0003-0.0007 in)
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Section 2 B 280 Engine

Valve system

Valve clearance

Inlet valves, coldengine .............coviiiiiiiiiiiiniinnnnn.
WarM eNgiNe . ......vvviiiiii it

Exhaust valves, coldengine..............ccoiiiiiiiiiiiinnnnnn.
Warm engine. . .....ovvvvieii e

Valves (sizes in mm)

44,5°
\<’ 7,958-7,980 7,973-7,995
N Ln
45,3 = " = fd
26,5
P

Inlet valves

Valve guides

18=-2,2mm

45

0.10-0.15 mm (0.004-0.006 in)
0.15-0.20 mm (0.006-0.008 in)
0.25-0.30 mm (0.010-0.012 in)
0.30-0.35 mm (0.012-0.014 in)

\_<v 7,945-7,960 7,965-7,980
38,5 e i U
o] 1
32
—P 129 851
Exhaust valves
D+(
2,0-24mm 9136
B
mm

R

Seat for inlet valve

Valve guides

INNEE AIAMBLEE . s 510 785 5 i s s S s i s s 30T e mERm bW E A0S o s lasi

7

Seat for exhaust valve

~

| T—

130021

142 807

When replacing valve seats: the interference between the
valve seat and its bore in the cylinder head shall be 0.136—
0.200 mm (0.0054-0.0079 in), i.e. valve seat diameter must be
0.136-0.200 mm greater than the diameter of the bore in the
cylinder head.

Valve seats are available in three oversizes.

8.000-8.022 mm (0.3149-0.3158 in)

Press-in measurement to cylinder head contact surface against

block:

(RIEY i 3 e s ons e st v s M 2 MGH i AR S @RS MEE G S MR EFR S b gEE
OXIVBLIE s v 5 o o v v i o o i 5 06 076608980 B 88 0 R
Clearanceincylinderhead......................coiiina.

88

46-47 mm
36.9-37.9 mm
0.053-0.098 mm

(1.8124-1.8518 in)
(1.4527-1.4921 in)
(0.0020-0.0037 in)
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Section 2 B280 Engine

\a Valve guides are available in three oversizes and are marked with
grooves.
Marking Reamer
Standard No groove =
Oversize 1 1 groove 5166
Oversize 2 2 grooves 5167
] Oversize 3 3 grooves 5168

129 865

Valve springs

Springs marked green

Length Load
ﬂ mm in N Ibs.
12 471 1.85 0 0
5 ons 40.0 1.57 230-266 52-60
30.0 1.18 613-689 137-154

Rocker arm mechanism
The rocker arm tips are surface hardened and must not be ground
Clearance, shaft-rockerarm................c.cooiiviiiiinnn.. 0.012-0.054 mm (0.0005-0.0021 in)

Timing gears
Camshaft

ENGINEAYPE .. . svosssism v sisin pan s s dww s B280E B280F
Left Right | Left Right
MATKING . oo a5im 5 50005508 7 600 580 £ 570 8308 8058 Sl 7 R R S S
COlOUTF COUE" 556550 w590 5% w3 s 3w o pod s ansss White | White | Green | Green
Part number (last three digits).............. ...957|...959]...958]|...960
B280E B280F
Max lobe lifting height, left and right, inlet....................... 6.08 mm (0.2396 in) 5.96 mm (0.2348 in)
exXhaust. o« ves s s e s wosmn s 5.85 mm (0.2305 in) 5.43 mm (0.2139 in)
Checking camshaft settings (cold engine):
adjust valve clearance on 1st and 6th inlet valvesto ........... 0.7 mm (0.0275 in) 0.7 mm (0.0275 in)
The inlet valves should then open at:
8E v amsnm nom v voe fur £600 B0 5N L SIETPNS Y BT 45 50 AT % T 3 4.5°B.T.D.C. 5° B.T.D.C.
TR 0501 020 2 5 108 5.0 0 O 5 0 0 5 B T S 4.5° B.T.D.C. 5° B.T.D.C.
JOUTAL ClOATANGE « v b ot mst v smes s 65w, 6 0 ¥ 000 BB B h 68 5 B 85003 o 8 0.035-0.085 mm

(0.0013-0.0033 in)
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Section 2 B 280 Engine

Crank mechanism

Crankshaft

Max run-out (measured on two centre main bearing journals). . . ... 0.02 mm
Crankshaft, end float ... ciiviiviviimoisusmsmisvisssannssmeses 0.070-0.270 mm
Crank journals, side clearance. ...............coviiiiiiinnn 0.20-0.38 mm

Main bearing journals

Outof round, max. ..............ooevinnn. 0.007 mm (0.0002 in)
Taper, MaX. .. vveeeee e, 0.01 mm (0.0003 in)
DIaMeter': <« s s me s s wsomemwinasnesgess 70.043-70.062 mm  (2.7575-2.7583 in)

Connecting rod bearing journals

Outofround, max........................ 0.007 mm (0.0002 in)
TAPEL, MK« ¢ coosiss sissms smpimasiesohmin 0.01 mm (0.0003 in)
DIAMBIOT « » v s s s sows v s s s munmuawapms s 59.971-69.990 mm (2.3629-2.3636 in)

Connecting rods

End float on crankshaft . . ............. i 0.18-0.32 mm
Max weight difference between con rods in same engine ......... 2.5 grams

Tightening torque

Tightening torques apply to oiled nuts and bolts. Degreased
(washed) parts must be oiled prior to assembly.

Nm
Crankshaft PUllEY acsesswismssmsowsbaimismanmusmesmesmosmgsmes 240-280
CaAMSNAtIOBAL. . o v sow coomvmbis oo oa s dos s e iis mas o s 55 858 M s 8 6 70-90
Carrier plate (use new bolts) ..., 45-50
Spark plugs (Ao NOL Ol s . s v s mimswm s e sesmon wenmvamns oo 1242
VAINE COVEE: 5 5 icv 510 s 6.2 (8¢ 5451 5 5 1505 i) it 1 58 68 6 30 6 fd B 9 B B W B 306 3 e 15
Connecting rod bearings . . ........o.oiiiiiiiii i 1 Oil threads

(0.0007 in)
(0.0027-0.0106 in)
(0.0078-0.0149 in)

7\,

?

115 089

Out of round

/

v

Taper

(0.0071-0.0126 in)

ft. Ib.

177-206
52-66
33-37
9+1.5
11

2 Tighten No. 1 bolt to 25 Nm (18 ft.Ib)
3 Tighten No. 2 bolt to 25 Nm (18 ft.lb) + angle-

tighten 75°

4 Angle-tighten No. 1 bolt 75°
5 Check/tighten both bolts to 50 Nm (37 ft.Ib)
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€5 9
B 1 1 3
2 4 4 2
rs o

Tightening sequence for cylinder head bolts

A

A. 1900~

147 795

B. Earlier type

®

| 1o

8]

(7]

Tightening sequence for main bearings

(via lower crankcase)

115 091

142 412

Section 2 B280 Engine

Cylinder head
Tighten all bolts in stages:

1 Tighten bolts to 60 Nm (43 ft Ib).

2a Loosen bolt 1, tighten it to 20 Nm (15 ft Ib).
b Angle-tighten to 106° using special tool 5098.
¢”  Repeat this for remaining bolts in sequence shown.
(2 Loosen and tighten each bolt in turn.

3 Adjust valves.

4 Warm-up engine.

5 Allow engine to cool for 2 hrs.

6 Angle-tighten each bolt a further 45°.

1990-
Asbestos-free gaskets, fixed-washer bolts (fig. A).
Tighten all bolts in stages

1 Tighten bolts to 60 Nm (44 ft.Ib)
2 a Loosen bolts
b Tighten bolts to 40 Nm (30 ft.Ib)
¢ Angle-tighten bolts 160°-180°
3 Adjust valves

Main bearings
Tightening all nuts in stages:

30 Nm (22 ft Ib)

Slacken nut 1

Tighten nut 1 30-35 Nm (22-26 ft Ib)

4 = Angle-tighten nut 1 73°-77°

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

1
2
3

Side fastening screws
Tightening torques

The 4 fasteners which hold No. 2 and 3 main bearings to
engine block should be tightened to 20-25 Nm (15—18 ft)
after the main bearing nuts have been tightened to the
specified torque.
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Section 2 B 280 Engine
Group 22 Lubricating system

General
Oil capacity and quality, see page 12.

Oil pressure, warm engine, new oil cleaner:
at 15 r/s (900 r/min), MiNIMUM. .......ooiiiiii i 0.1 MPa (14.2 psi)
50 /s (B000 r/MiN)scscvmemnvmasmssmssmeswrswsssnsmsamers 0.4 MPa (57 psi)

Lubricating oil pump

End floats s s imssnpsmesmismssmsaoimes e mssmissos esmssmgrs 0.025-0.084 mm (0.0010-0.0033 in)
Clearance between tooth tip and pump housing wall (excl.
bearing clearance) ............oooviiii i 0.020-0.095 mm (0.0008-0.0037 in)
Backlash (excl. bearing clearance) ..................coiiiin 0.17-0.27 mm (0.0066-0.0106 in)
Bearing clearance, driveshaft. ..., 0.015-0.053 mm (0.0006—0.0021 in)
idlen Shaft « . s s omsmeimssmusmyrmasmosmuimess 0.015-0.051 mm (0.0006—-0.0020 in)

Relief valve spring, length under various loads:

UNIOAAEM. ;s ssmssmsvuismeswenmeswsmesmasnsesesmesussesssnss 89.5 mm (3.52 in)

loaded t0 QO N (9.0 KP) . v i 56.5-60.5 mm (2.22-2.38 in)
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Section 2 B280 Engine

Group 23 Fuel system

CO content, idle speed

@ Selector lever must be in position P (and handbrake applied) when checking/adjusting CO or
idle speed

@ CO should be checked/adjusted when engines is warm and idling

e CO content outside check values shown below = adjust to specified setting value

@ CO content within check values need not be adjusted provided engine is operating satisfactorily

\\\\\II/,//

CO

Engine type CO %' Idling speed
r/s (r/min)
Adjusting Volvo
(checking) Mono-Tester
B280E 1.0 (0.5-2.0) - 12.5 (750)
B280F 0.6 (0.2-1.0) 20°-70% 12.5 (750)

") Pulsair system disconnected and plugged.
2 Lambda-sond disconnected. Measured in front of converter.
3 Lambda-sond connected.

LH JETRONIC 2.2

Air mass meter

1I. B280151...
. 0280213...
Resistance:

Line pressure, pressure regulator

Line pressure. ................
Rest pressure ................

142810

\\\\\' ,,///

rpm

Manufacturer's No type | ...........
| —
VOIVO: PIN < 5is: ¢ s v oss wivins v 57 o vt v i

@ between terminals 2 and 3.......
@ between terminals 2 and 6.........

BoschNo........................
Vol PIN -« o055 w595 s s s o asiva

135 528

....... ... 006
....... ...615

....... ...215
....... 1271 135-4

kPa (psi) 250 (36)
kPa (psi) 150-250

(28-43)
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Section 2 B280 Engine

Injectors

0280150...

135 790
Coolant temperature sensor
0280130...

135791
BoschNo..........ooiiiiiiii ., ... 032
VOIWVOP/N ... 1 346 030-8
Resistance at:

e L ) R 8.10-10.77 kQ
+20°C (B8°F)....oovvviiiiiiii 2.28-2.72 kQ
HBO%C (VT8 ) e s 55 mus oros o 55w e bom e g « e 290-364 Q

Air control valve

0280 140...

138 111

94

Early type Late type
Bosch No............. .. . 725 ... 134
VolvoP/N ............ 1271 100-8 1 389 844-0
Injected quantity. . ..... 170 cm¥min 170 cm¥min
at a line pressure of ... 250 kPa 250 kPa
(36 psi) (36 psi)
o
™
10; \\
AN
2 \\\
1%3 NG
6
4 N
2 AN
] ~
5
19(‘30 -20 0 20 40 60 80 100 120 c
142811
BOSCH NG i 5 555 e v 6 65555 60w 8 50 8 i 8 808 5 1 e 1w ... 501
VOIVOP/N .. 1317 957-7
Resistance between terminals 3 and 4,
andd4and5............................ approx 20 Q
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Lambda-sond

025;;;3... ;?

Fuel pump

0580254 ...

138 069

Capacity at a line pressure of 250 kPa (36 psi)

+20°C (68°F) and 12V 5o roms vssmaws o mmmvn s sin oas s
TAN s sm s o mis s st A S S0 M S0 A0

Current consumption at a line pressure of 300 kPa (42 psi),

+20°C (B8°F) @nd 12V . ..o

Tank pump

Section 2 B280 Engine

Early type Late type
BoschNo............. ... 020 ... 034
VolvoP/N ............ 1378 123-2 3 501 753-2

Resistance of preheating resistors:
cold Lambda sond (20°C = 68°F)............... 3Q
warm Lambda sond (above 350°C = 662°F).... 13 Q

Tightening torque ................... 55 Nm (40 ft Ib)*
* Apply Never seez (P/N 1 161 035-9) to threaded section of sond.

Type | Type Il
Bosch NO.  c s s ssame sws 948 ...039
VolvoP/N ............ 1336 677-8 1 389 449-8

..... 140 litres/hr (37.0 US Galls. per hr)
..... 120 litres/hr (31.7 US Galls. per hr)
..... 95 litres/hr (25.0 US Galls. per hr)

Current consumption............coiiiiiiinans 34 A

95

_.A_...-___,..
STses=a=s
S========
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Section 2 B280 Engine

General

Capacity ...

Expansion tank

Pressure valve in cap opens at:

OVEIPIESSUIE . ..vvvvvevnniinenennnnns
(VTgTo (=T o] (=T 1={U] (- 1P

Thermostat

Marking. ...
Startsopeningat.............. ... ... ..
FUY ORI AY o « s » e s s s o5 0 00 2 55 0 300 5 000 4500

Fan belts

Designation, 760.............coviiiiiiian..
780. .o

96

Group 26 Cooling system

Coolant — composition — guarantee

Since aluminium is used in the engines, active corrosion
protection is necessary in the coolant to help prevent corro-
sion damage.

Use genuine Volvo coolant, type C (blue-green) diluted
with clean water in proportions of 50/50. This mixture helps
to prevent corrosion and frost damage.

@ Never top-up the cooling system with water alone. Use
genuine Volvo coolant diluted with clean water in propor-
tions of 50/50.

@ The coolant should be changed every 25,000 miles
(40,000 km) since the corrosion-protective additives in
the coolant lose their effect in time.

e Clean cooling system with solvent (P/N 1161328-8)
prior to filling new coolant.

litres US qts
.................. 10.0 10.5

kPa psi
.................. 150 21
.................. 7.0 1.0

................. 87
................. 86-88° (187—190°F)
.................. 97° (207°F)

................. HC 38 cog x 1075
................. HC 38 cog x 1100
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Group 28 Ignition system

134 864
TVDC .55 ¢ 10w s o & i 6 & 4 505 4000 2 00 000 6 90 6 0 6 5 0 S 1 G 8 0 5 R § 6 4 EZ115K
1] T J e (o =T P 1-6-3-5-2-4
Engine Ignition timing Speed r/s
type b.t.d.c. (rpm)
B280E 10° 12.2-12.8 (730-770)
B280F 16° 12.2-12.8 (730-770)
Ignition coil
i 131753

Resistance of primary coil

| (terminals 1and 15)....................... 0.6-0.8 Q
Resistance of secondary coil
(terminal 1 to HT terminal) ................ 6.9-8.5 kQ

Spark plugs, glow plugs

Section 2 B280 Engine

Engine type Designation P/N Kit number

B280E Scandinavia, B280 F HR6DC 1269 915-3 | 273 599-1

B 280 E Other markets HR5DC 1389 896-0 | 270 590-3
Electrode gap ........c.oviiiiii i 0.6-0.7 mm (0.0236-0.0276 in)
Tightening torque, (unoiled plugs)...........ccooviiiiiiiinanan. 12 Nm (9 ft Ib)
Knock sensor

R
146 805
Tighteningtorque . ..., 20 Nm (14.5 ft Ib)
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Section 2 B6304 Engine

Section 2 B6304 Engine

Group 20 General
Group 21 Engine
Group 22 Lubricating System
Group 23 Fuel system
Group 26 Cooling system

Group 28 Ignition system........................ 107
150 122
Group 20 General
Performance, compression ratios, octane requirements
Engine Notes Compres- | Octane Output Max torque
type sion requirement
Ratio RON* kW at hp at Nm at kpm at
r/s r/m r/s r/m
B 6304 F 10,7 95 150/100 204/6 000 267/72 27.2/4300
Notes:
") Unleaded fuel only. Can be run on 91 octane unleaded.
* RON stands for Research Octane Number, and is a measure of the ability of the fuel to withstand knocking.
MON stands for Motor Octane Number, another way of measuring the same property.
(R+M)/2, also called AKI (Anti Knock Index) is a combination of these two measurements.
95 RON is equivalent to 91 (R+M)/2.
91 RON is equivalent to 87 (R+M)/2.
Other general data
NUumber of CYINASES . v s wv s waswnm s wim s o s e umnsmss s s s oisses 6
BB 5 s 25w s 5505 P8R 418 5 s s im0 s 5 8 G G A B 83.00 mm (3.268 in)
SHOKE s v smesmenims pmone snmsmm s meimes GEVEEEH i 6ms 665508 mas 90.00 mm (3.543 in)
DISPlaCeMENt . . .o\ttt 2.922 dm? (litres)
FINNG OVAOE: = & 555 wim 5 95 558 5750555 £ 575 § 50008 50k § ks 51 5 Sk B s o 3 50k 0 e & 1-5-3-6-2-4
Compression (normal rating)" . ... i 1.3-1.5 MPa (184-213 psi)
WeIGNY) ADDTOK. i 55 w0 555 5655 & 0 F mopm o cam o mvwce s vt w9578 3365 580 1 180 kg (397 Ib)
" With hot engine, throttle wide open and starter motor cranking at 4.2-5.0 r/s
(250-300 r/m)
Group 21 Engine Block
Cylinder head
Helght, MeW s s s mesmssmesims ama oo 6 s 0w s ais 5008 wgw s oisia s mm (in)  129.00+0.05 (5.0787+0.0020)
Max machining ... ...ovviiii e mm (in) 0.3 (0.0012)
Max warp:
AN e 55 i 6 3 6 o oo 106500 6 0 3000 6 050 5 5000 DB S 6 606 8 04 mm (in)  0.020
PSS 5 5 640 08 S0 6 5 10 5o momoh o e e o s s o 5, 5 38 mm (in)  0.008

98
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Cylinder block

Bore

Standard (marked C). . ......ooviiiiii i mm (in)
(marked DYswcswswermossisbeswismenmismeswass mm (in)
(marked E) . .....ooovii mm (in)
(MATKE (G sisvs s mesiinsmasmisesomiamesnsan mm (in)

Rebore if wear exceeds 0.1 mm and oil consumption is abnormally high.

Pistons

Piston diameter

Diameter to be measured at right angles to gudgeon pin and

16 mm from bottom of piston.

Standard (marked C). ......covviiii i mm (in)
(marked D). ....ccoviiiiiii mm (in)
(Marked-BE).vswisniimsonmimeinpsnasmsimasmiss mm (in)
(marked G). ..o mm (in)

PistON WOIGNT s wss v pmm s miossivsm anmenm s wm s was w0 § w9 5 o0 3 a4 g (0z)

Max weight difference between pistons in same engine ......... g

Piston rings

Axial clearance in piston groove. ...............cciiiiiin mm

in

Ring gap (measured in cylinder, bore 83.00 mm)............. mm

in

Gudgeon (Piston) pins

Fitinconnectingrod. ...

0 PISTON s i v sumsmesmes s misesmatmetges@isaiamesmiimpsmis

Valve system

Hydraulic

Valves

Length N6t s suismimssnssmismesmsoms bms mosas mEs @5 s @ mm (in)

exhaust. ...t mm (in)

Matching surface angle . ...t i, o

Edge height, newvalve................................ mm (in)

min after machining....................... mm (in)

Max machining of valve stem........................... mm (in)

Valve Seats

Diameter standard . ...t mm (in)
OVBISIZE: &« o sra s ivs e s i s w055 0 0 6 o 8 5 0 0 9 mm (in)

Matching surface angle ... °

Reduction angle, Upper. ... 2

0] | T °

W . rcsmmsmosmosmasmremisiasimepmsassnesishnis s @i mm (in)

83.00-83.01
83.01-83.02
83.02-83.03
83.04-83.05

82.98-82.99
82.99-83.00
83.00-83.01
83.02-83.03
350 £ 5

10

Upper
comp. rings
0.05-0.085

0.0020-0.0033

0.2-0.4
0.008-0.016

Light thumb pressure (close running fit)

Section 2 B 6304 Engine

(3.2677-3.2681)
(3.2681-3.2685)
(3.2685-3.2689)
(3.2693-3.2697)

Thumb pressure (push fit)

104.05+0.18
103.30+0.18
45.5

1.5

1.2

0.4

inlet

32.61 (1.284)
33.11 (1.304)
45.25

20.25

60.25

1.4-1.8(0.055-0.071) 1.8-2.2 (0.071-0.087)

(4.096+0.007)
(4.067+0.007)

(0.059)
(0.047)
(0.016)

exhaust
28.61 (1.126)
29.11 (1. 146)
45.25

15.25

60.25

(3.2669-3.2673)

(3.2673-3.2677)

(8.2677-3.2681)

(3.2685-3.2689)

(1256 = 0.2)

(0.4)
Lower Oil scraper
comp. rings rings
0.03-0.065 0.02-0.055
0.0012-0.0026 0.0008-0.0022
0.2-0.4 0.25-0.5
0.008-0.016 0.009-0.020
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Section 2 B 6304 Engine

Valve Guides

Diameter standard . ... mm (in)
OVEISIZE 1. e e mm (in)
OVETSIZE 2 s masm s musps v i ma s WEs m s was 588w 7§ mm (in)
Clearance, valve stem-guide (measured with new valve). .. mm (in)
MR covionieamespmrasineinismssmimuimeiniy ed@ismssnia mm (in)

Valve Springs

External diarmietar . o oo m s imimsmosmins s psm s oms s s s s v s s mm (in)
Internal diameter. . ... mm (in)
Length at 270 2 18 Niwssawscnsnssnrsmismasminmsswssnis mm (in)
Lengthat 670 = 32 N.........coiiiiiiiii e, mm (in)

Timing gear
Camshaft
Marking

Maxliftheight............ ...t mm (in)
AXIA] CIEATANEE ¢y ovwsiw v o awmva s s w6000 96508800 8 400§ s 6 5 0 3 mm (in)

Crankshaft assembly

Crankshaft |
Max OUt-OF-tIUE . « « o svmsasis s wissmsnmiems wsamsaesoesas mm (in)
AXial ClearanCe . .. ...vvuvii mm (in)
Radial clearance (main bearings)....................... mm (in)

Main bearing journals

BIF: 14121 (- R P T, mm (in)
Out-0f-round, MaX ... vvvereri i mm (in)

Connecting rod bearing journals

DIAIIBYEE & x50 5 5 o mid s w5 550 £ 550 7 0% & 50500 6 506 3 o 5 30 e i 5 o mm (in)
Out-of-round, Max .......c.ovvvrrirrrniinnns 5 608 £ B 5 mm (in)

Connecting rods
Axial clearance at crankshaft. .......................... mm (in)

Tightening torques

Tightening torques apply to oiled nuts and bolts. Degreased
(washed) parts must be oiled prior to assembly.

Cylinder head (stage 1) ...t Nm (ft Ib)
(StAGE 2) s aswvsmcmmsmnsmoswarmesssms Nm (ft Ib)
(stage 3) angle-tightening....................... 2
Bolts should be tightened in sequence from center towards ends.. .

Middle section M 10 (stage 1) ..., Nm (ft Ib)
MI10 (Stage 2) ....ovvvii e Nm (ft Ib)
M BiStageiB) iavimvvmewwssmsumsnnsmus Nm (ft Ib)
M 7(staged) ..........coiiiiiiiin Nm (ft Ib)

M 10 (stage 5) angle-tightening .................
Bolts should be tightened in sequence from center towards ends.

100

inlet

12.00 (0.4724)
12.1 (0.4764)
12.2 (0.4803)
0.06 (0.0024)
0.03 (0.0012)

27.90+0.20
20.10+0.20
34.00
24.50

PC 1
PCE
9.00
0.05-0.20

0.004
0.08-0.19
0.024-0.047

65.00
0.004

50.00
0.004

0.15-0.45

20
60
150

202
45+4
24+4
17£3
90

exhaust
12.00 (0.4724)
12.1 (0.4764)
12.2 (0.4803)
0.06 (0.0024)
0.03 (0.0012)

1.098+0.008)
0.791+0.008)
1.339)
0.965)

(0.354)
(0.002-0.008)

(0.00016)
(0.003-0.0075)
(0.00094-0.0019)

(2.559)
(0.00016)

(1.969)
(0.00016)

(0.0059-0.0177)
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Connecting rod bearing caps (stage 1) ................ Nm (ft Ib)
(stage 2) angle-tightening ......... %

Crankshaft pulley (vibration damper), center bolt........ Nm (ft Ib)
Flange bolts, vibration damper (stage 1) ............... Nm (ft Ib)
(stage 2) angle-tightening . ....... -

Driver plate (stage 1) . ... e Nm (ft Ib)
(stage 2) angle-tightening . . ... v vl o S R °

Camshaft Wheel. . v .vsiwismiimermvmessusmismavmsinis Nm (ft Ib)
Tensioning pulley, camshaft timing belt ................ Nm (ft Ib)
Damper unit, camshaft timing belt..................... Nm (ft Ib)
Angle pulley, camshaft timing belt..................... Nm (ft Ib)
WALEr DUMD = ¢ 506 s v s smsim e s s snn s mvswesmssmssmssais Nm (ft Ib)
Pin bolts, exhaust manifold (in cylinder head)........... Nm (ft Ib)
(to front pipe) .............. Nm (ft Ib)

Ol SUMDP: PAN ¢ s ewiw s wresmusmunms sussuswosmormasmes Nm (ft Ib)
PluQ, Ol SUMID! s 6 ot nmoioms g5 e oiussas @i66tnbwasmssbin Nm (ft Ib)
Ol SUCHON MNBLs s swv e s wurmesmsumimoswasmesmvsmasmes Nm (ft Ib)
Qil cooler, connector block ........................ ... Nm (ft Ib)
O EFRD s om0 6 8 w02 0 s R 5 B 6 B I R 8 B 8 Nm (ft Ib)
Nipple, oil filter. . ... Nm (ft Ib)
Oil pressure swWitCh . . .......ccooviiiiii i Nm (ft Ib)
IMPUISE ISBNSOT . s wvvwawsvmsmmimeswesmsomenmsnmssmes Nm (ft Ib)
KNOGK SQISOE: 5 5 i 5 515 6 8 £ a5 5 555 68 63 i B 1 5 o Bm s w0 6 Nm (ft Ib)
Temperature sensor, rear edge of top cover............ Nm (ft Ib)
Temperature sensor, thermostat ...................... Nm (ft Ib)
Plug, O-adjustmenttool ..................coociiiiinn Nm (ft Ib)
SPArK PIUGS .« v v e Nm (ft Ib)

20
90
30030
35
60
45
50

20+2
3945
2414
24+6
17£3
20+3
35+5
17£3
38+5
17£3
17£3
15£2.5
40+2
40+5
8+2
20+2
20+2
10+2.5
3816
25

Group 22 Lubricating System

Generai.

QOil fill volume and type, see p. 12.

Oil pressure with warm engine and new oil filter:

at12,51/s (750 r/m), atleast ....................... Mpa (psi)
at50 /s (3000 r/m), atleast ...................ont. Mpa (psi)
T2 <O PR Mpa (psi)

Lubricating oil pump

Relief valve spring, length under various loads

unloaded. ..........coiiiiiiiiiiin mm (in)
loaded to 52+4 N (5.2 kp) ........... mm (in)
loaded to 8548 N (8.5kp) ........... mm (in)

0.1
0.3
0.5

82.13
56.1
39.9

Section 2 B 6304 Engine

(15)

(221+22)
(26)

(33)

(15£1.5)
(29+4)
(18+3)
(18+4)
(13+2)
(15+2)
(26+4)
(13+2)
(28:+4)
(13+2)
(13+2)
(11£2)
(29+1.5)
(29+4)
(6£1.5)
(15+1.5)
(15+1.5)
(7+2)
(28+4)
(18)

(14)
(43)
(71)

(3.233)
(2.21)
(1.57)

101



700/940/960 Specifications

Section 2 B 6304 Ehgine

Group 23 Fuel System

CO content, idle speed

Check values for COcontent. . .............ccoviiiiinnnnn.. % 0.4-0.8
lAING SPOEA. .5 5506 e swimsmm csis s 6500 o5 6 wes s s wis ane s wos r/s (r/m) 12.5 (750)

CO content and idling speed can not be adjusted, only checked. Shift
selector to be in position P when checking.

Motronic 1.8

Control unit

150 362

Air mass meter

Resistance:

145 787

Early type

Late type

0 280 160 ...
145 789

Injector

0 280 150...

145 677

102

between terminals 2 and 3

Pressure regulator

Bosch number................
Linepressure..............o.vvunn..

Bosch number................

Bosch number................
Volvo part number............
Injected quantity .............
atline pressure .............c.c.vvue.

0 261 200 362

.......... 3 517 623-9

0280213 012

.......... 3 517 569-4

0 280 160 294

.......... 3 517 064-6
300 kPa (43 psi)

0 280 160 731

............ 3 547 653

0 280 150 762

........... 3 517 572-8

185 cm¥min

300 kPa (43 psi)
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Section 2 B6304 Engine

Idling valve

Boschnumber........................ 0 280 140 527
Volvo part number. ...................... 3 517 886-2
Resistance:

between terminals 1and 3.................... 25 Q

Bosch number........................ 0 280 122 001
Volvo part number....................... 1 336 385-8

Speed and position sensor

Camshaft sensor

Boschnumber........................ 0232 101 009
Volvo part number....................... 1 383 966-7

150 429

Knock sensor

Bosch number................ ¥ % s 0 261 231 006
Volvo part number....................... 1 367 644-0

145 689

103

VoIVO part NUMDET. . ... ..o e 1 389 254-2

14
i
1
0
4

il
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Section 2 B 6304 Engine

145 884

0 580 464 ...

145 791

145 792

Sil
Filter

145 793

104

Temperature sensor, coolant

SWFnumber...............oiiiiiiiiiinn.. 601.605
Volvo part number....................... 1 362 643-7
Resistance at:
O°C (B2°F) iiiininvvemurmenmonmaninnms 7 300 Q
4 20°G (68°F) :vwenssnmsimusnssmismuinssm 2800 Q
+ 40°C (104°F) . 1200 Q
+ BO°C (NT76°F)isuviwismismesnismenimasiaions 300 Q
+100°C (212°F) o oo 150 Q

See diagram for other values

Lambda-sond

Bosch number........................ 0 280 003 119
Volvo part number....................... 3 531 251-1
Resistance in preheating resistor:

cold sond, 20°C (68°F) .........covvvvivninnnn.n. 3Q
hot sond, above 350°C (660°F).................. 13 Q
Tighteningtorque ............................ 55 Nm

(40 ft Ib)
Apply 'Never-Seez', Volvo part number 1 161 035-9, to
entire thread length.

Fuel pump
Bosch number........................ 0 580 464 039
Volvo part number. ...................... 1 389 449-8

Pump capacity at 300 kPa
(43 psi) and +20°C (68°F):

PN w s s s 3 w0 3 RS 6 R e & e § L e @ 130 litres/hour
(1.1 litres/30 secs)
A Vo o isi s geas oia s manmssms bims b d 108 litres/hour
(0.9 litres/30 secs)
O W g s o505 s 68 e 8 e g 86 litres/hour

(0.7 litres/30 secs)

Current consumption at line pressure
300 kPa (43 psi), +20°C (68°F) and 12 V:

IVUBIK . o s« ot 8 50 8 8 6 6 8 0 0 5 00 5000 € 0 6 MU B s § o i 6.5 amp
Tank pump

VDO nUMber ..o 92151034
Volvo part number....................... 3 501 928-0
Current consumption ....................... 3—-4 amp

Fuel filter

Bosch number........................ 0 450 905 601
Volvo part number....................... 1 389 450-6
Filters particles downto ........ 0.002 mm (0.00008 in)
Tighteningtorque ................ccovunn 20-35 Nm

(1526 ft Ib)
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148 680

150 599

150 432

Section 2 B6304 Engine

Main relay
Volvo part number. .............oovvvun.. 1 323 592-4

Relay, fuel pump
Volvo part number. .........coovvivnnnn.. 1 362 914-2

Relay, electric cooling fan
Volvo part number. ................. ... 1 523 872-4

105
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Section 2 B 6304 Engine

General

Group 26 Cooling System

General

Coolant-composition-warranty

Since aluminum is used in the engines, active corrosion
protection is necessary in the coolant to help prevent corro-
sion damage.

Use genuine Volvo coolant, type C (blue-green) diluted
with clean water in proportions of 50/50. This mixture helps
to prevent corrosion and frost damage and is the only
coolant warrantied by Volvo.

® Never top-up with water alone. Use genuine Volvo
coolant diluted with clean water in proportions of 50/50.

@ Under normal conditions the coolant will not need to be
replaced. However, after larger repairs requiring draining
of coolant, refill with new coolants, as the old will have
been exposed to oxidation and contamination.

e Clean cooling system with solvent (P/N 1161328-8)
prior to filling new coolant.

128 187
CAPACHT s txe:5 5 965158 FAED G s mionew o msonsdio csis ocelwsossssals Sowss GEG 2 BRI DA S approx 10.7 litres (11.3 US qt)
Expansion tank
Pressure valve in cap opens at:
OVETPIESEUTE =5 ¢ 504 502 & ot mimp inn memcs oo s wom v & it B 5 5 00 10 6 0 150 kPa (21 p§i)
UNAETPIESSUNS: i ¢ s s e 5 0188 s 58 0% 3006 5 56 3 18 516 8 50 6 408 6606 ¢ 0w 6 7 kPa (1 psi)
Thermostat
ABEKIIG 5.6 o5 cor# s 20800 56 £ 8 o 5005 30 5 00 5005 000 05 3 05 6 0 5 i 87 )
starts opening &t . «e.owswsswssmenesmmiamspmswesmnsns g s am s 87°C (1890F)
FU IS DB (Bl s 0518 505 55000 60315 . 5w e s i s A ' e 6 BN 102°C (216°F)
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Section 2 B 6304 Engine

Group 28 Ignition System

Firing SEQUENCE. .. ..\ttt e
Ignition timing at 12.5 /s (760 r/m)..........coovvnn..

BOSCH ©
@ Made in Germany (80 @

150 365

150 430

145 689

......... Motronic 1.8
......... 1-5-3-6-2-4
......... 5°

COMPONENTS

Power stage

Bosch number........................ 0 227 100 203
Volvo part number. ...................... 1 367 776-0

Ignition coil

Nippon Denso number ................. 029 700-7260
Volvo part number....................... 1 531 300-6
Resistance of primary coil

(between terminals 1 and 15)................... 05Q

Spark plugs

Designation, Bosch. ........................ FR 6 DC
Champion............oovvvvnn. RC 7 YC

Volvo part number....................... 1 517 629-6
Kit UMDY : s 5 isnrsmrsweimenmenmann es 271 427-7
Electrodegap ..........covvviiiinnnn.. 0.7-0.8 mm
(0.0276-0.0315 in)

Tightening torque, unoiled threads ............. 25 Nm
(18 ft Ib)

Relay, ignition
Volvo part number. ...................... 3 323 592-4

Knock sensor

Bosch number........................ 0 261 231 006
Volvo part number....................... 1 367 644-0
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Seciion 2 D24, D24 T, D24 TIC Engines

Section 2 D24, D24 T, D24 TIC Engines

Group 20 General .........covviiiiiiiiiie e, 108
Giaip 21 BAGING ¢ e 5w semms sas smms ooy om o s 503 109
Group 22 Lubricating system .................... 114
Group 23 Fuel system ........issemeeassssoeams 114
Group 25 Intake and exhaust systems ............ 116
Group 26 Cooling system .............coovvvnnn. 117

=]

A //

Group 20 General

Performance, compression ratios

129 750

Engine Market Compres- Output, DIN Max torque, DIN
type sion ratio
kW at hp at Nm at kpm at
r/s r/min r/s r/min
D24 23:1 60/78 82/4700 145/33 14.8/2000
D24T USA+Canada, Austria 1987— 23:1 79/80 108/4 800 190/40 19.4/2400
106'/4800 140%2400
Other markets 23:1 80/80 109/4800 205/42 20.9/2500
D24TIC 740/760 23:1 90/80 122/4800 235/40 24.0/2400
780 23:1 95/78 129/4650 250/40 25.5/2400
) Horsepower
2Ftlb
General data
Number of GYlINABrS : « cs ssesmsainvn v unsmsssrsssmmins b 6
CYIINGEF DOTO « s wvimsswann sumames 5oaw sum s ssensdemssn s 55 76.5 mm 3.0118 in
OUOKE: .o 6 i 5 i 00 0 1605 3 86.4 mm 3.4015 in
DISPIACEIMONT . w05 .05 9415 000 £ 0w e BEE 01850 55 0T 5 0 B R 2.383 dm?® (litres)
R Tl Bz . i 555 1 P B NS T N 1-5-3-6-2-4
Compression:
TVBW. 5 5 e IS 0 W05 SR g 60 S 5 8 3 R 80 3.2 MPa (455 psi)
TS 5 5 e s o e e S T Y B 30 5 0 S B0 R 2.4 MPa (341 psi)
max. difference between cylinders. ....................oo... 0.8 MPa (114 psi)
Weight, approx., complete engine including engine mounts
alternator and starter motor
o T T approx. 200 kg (440 Ib.)
DY T e o moscvees = st ey s 5 15 90580 00 A A o approx. 210 kg (463 Ib.)

108



700/940/960 Specifications

Section 2 D24, D24 T, D24 TIC Engines

Cylinder head

Cylinder head may not be machined.
It must be replaced if warp exceeds
maximum.

0.008 in

Cylinder head gasket " e [ ]

129 146 ' ! T 129147
Three different gaskets are used depending on height of piston above cylinder block.

0.2 mm =

Height of piston above Gasket
cylinder block number of thickness
Notches mm in notches mm in
0.67-0.80 0.026-0.031 1" 1.4 0.055
0.81-0.90 0.032-0.35 2 1.5 0.059
0.91-1.02 0.036-0.040 3 1.6 0.063

Piston height in same engine must not extend over more than
two classes.

129 148

Piston height is measured at the front and back of piston (along
the gudgeon (piston) pin).

. * Not D24 T/D24TIC
Cylinder block

Bore Marking  Piston diameter Cylinder bore
(honing group) mm in mm in "
Standard. . ... 651 76.48 3.0110 76.51 3.0122 W
652  76.49 3.0114 76.52 3.0125 M
653  76.50 3.0118 76.53 3.0130 W
ONEBBIER: - o o e 306 1 0965 0 6 e 4 3 s R 08 e 69 6 676  76.73 3.0209 76.76 3.0220 i
(0:25 mamn = 00000/ M )sss av v e v v mw s sews mus mssmsiiossmpsmssa 677 76.74 3.0213 76.77 3.0224
678  76.75 3.0216 76.78 3.0228
OVEISIZE 2. i svii i i v s inmismisn s masmis mEsmasimasmassiss 701 76.98 3.0307 77.01 3.0318
(0.50 MM = 0.020 iN). .. oo vute et i 702  76.99 3.0311 77.02 3.0322
703  77.00 3.0315 77.03 3.0326
OVEISIZE 3. . ..ottt e 751 77.48 3.0504 77.51 3.0515
(1.00mm =0.0400N). ...ttt 752 77.49 3.0508 77.52 3.0519
753  77.50 3.0512 77.53 3.0523
Max wear (compared with specified diameter) ................... 0.04 mm (0.0016 in)
Pistons —
Max. weight deviation between pistons in =
SAME ENGINE ...\ v ittt 12 grams
PiStON fl0@Y, NBW ...\ 'veeeeeeaeeneenns 0.03-0.05 mm  0.0012-0.0019 in O
VD s s 05 o im s iofr o w €3 BER BET M AR id 0.13 mm 0.0051 in
Piston diameter, see cylinder bore table i
Max wear (compared with specified diameter) .. ... 0.04 mm 0.0016 in
Piston diameter is measured at right-angles to gudgeon 129835

piston lower edge.
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Section 2 D24, D24 T, D24 TIC Engine

Pistons rings

7

Z/in

129 841

Upper compression

Side clearance mm in
(measured with ring
on piston) new......... 0.11-0.14  0.0043-0.0055

MaX sciwess 0.2 0.008
Ring gap (measured
in cylinder, see
illustration) new........ 0.3-0.5 0.012-0.020
max........ 1.0 0.040

Gudgeon (piston) pins

Fit, 10 :CONNBCHNG O 0 s 5 5w s 50e s 0558 8 s o055 it 50 6 0 50
INPISION. ..o

Valve system

Valve clearances

Intake valve, warm engine. . ............covvvnuiinnnnn
cold @NGING . s v s wes sessmesmvsmpamennamus

Exhaust valve, warmengine ................ccovinn...
coldengine ............ovviiiiiinnn.

Shims, thickness . ...t

Valves (dimensions in mm)

44,5°

130 061

‘*I—Lv Min. 0,5

Intake valve

110

Side clearance

129 521

129 520

Piston rings Hing gap

Lower compression
mm in

Oil scraper
mm in

0.0012-0.0028
0.006

0.0028-0.0039
0.008

0.03-0.07
0.15

0.07-0.10
0.2

0.010-0.0197
0.040

0.25-0.50
1.0

0.012-0.020
0.040

0.3-0.5
1.0

Light thumb pressure (close running fit)
Thumb pressure (push fit)

Cold engine = engine at room temperature

| = intake valves
A = exhaust valves

Check/adjust valves in this order: 1-5-3-6-2-4

Valve clearances
Checking
mm in
0.20-0.30 0.008-0.012
0.15-0.25 0.006-0.010
0.40-0.50 0.016-0.020 0.45 0.018
0.35-0.45 0.014-0.018 0.40 0.016
3.00 to 4.25 at intervals of 0.05 mm
(0.012 to 0.167 at intervals of 0.002 in)

Setting
mm in

0.25 0.010
0.20 0.008

44,5°

129 836
Exhaust valve

Note: Exhaust valves are stellite plated. Only the valve face
may be ground.




700/940/960 Specifications

Section 2 D24, D24 T, D24 TIC Engines

D + (0,074 -0,105)

Valve seats (measured in mm)

- L max 1,5 450/\ i max 1,5
=T av—— —7

7

\\/_‘

15°

! / 129 843 129 843

Intake valve seat Exhaust valve seat

cylinder head.

When replacing valve seats: the interference between the
valve seat and its bore in the cylinder head shall be 0.074—
0.105 mm (0.0029-0.0041 in) i.e. valve seat diameter must be
0.074-0.105 mm greater than the diameter of the bore in the

Valve guides

Innerdiameter ..., 8.000-8.015 mm 0.3149-0.3155 in
Height above cylinder head lower surface . . ....... 40.1-40.5 mm 1.5787—-1.5944 in
Clearance valve stem — guide (see illustration),

IVEW &6 v e o i s 5.6 0066 500 5 5 03 0 01 3 6 i o e 0.3 mm 0.0118 in

IVUEKE & v 4 i § 508 G 5 6 G0 £ G083 B 5 5 9 0 63 56 6 4405 B 6 OB 4 1.3 mm 0.0511 in

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

Valve springs

Inner valve springs

Outer valve springs

i % Length Load Length Load

| ! Ly 339mm 0 402 mm 0

J, L l 28.6 mm 67-77 N (15-17.5 |b) 32.6 mm 167-185 N (38-42 Ib)
115 083 18.3 mm 209-231 N (47-52.2 Ib) 22.3 mm 433-479 N (98-108.3 Ib)

Shims (for valve clearance)

TRICKRESS r6. s o mrg 5 505 6495050 36038 0 5 w556 15558 555 695 o 8 5 5 v 3.00-4.25 at intervals of 0.05 mm
(0.012-0.167 at intervals of 0.002 in)

Timing gears

Toothed belts
Belt tension (measured with tool 5197)

CRECK VAIUB i v s 415 6 51605 5 6o 565 5600 506 s 5565 05 5 55505520 5 5080 smn omm s mm 12—-13
SO 55w om0 569 0080 505510 57409 00 5089500 2wt 5300 5185 5fe T0T0 G958 12.5
Camshaft
Max. lift height, intake .............. ... . i 8.5 mm
EXDAVSES 55 0405 60 5 00 7 598 1 5 0 05 000210 D 578 DS G105 0 5 08 9.0 mm
Bearing clearance, NEW. ...........ovviiiiie i, 0.05-0.10 mm
End ClOarante, MEX, : .« ses s ss smesm s sii s ssssssdasanss i 0.15 mm

Camshaft setting is checked by using gauge 5190

0.334 in
0.354 in
0.0019-0.0039 in
0.006 in
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700/940/960 Specifications
Section 2 D24, D24 T, D24 TIC Engines

Crankshaft

Max" runout, two centre bearings................ccoiiiiiiinn. 0.06 mm 0.0023 in
ONBIS! o5 s enmusmesnsnss@osmasRssmeseiWasss@ass 0.04 mm 0.0015 in

Crankshaft, end clearance, NewW. ...........ccoiiiiiiiiiinnennnn 0.07-0.18 mm 0.0027-0.0071 in
(i L T L 0.25 mm 0.0098 in

main bearing clearance, Nnew .................c.o.... 0.016-0.075 mm 0.0006-0.0029 in
VBN i 555515 5155 51655 ot g oo form o 5 0.16 mm 0.0062 in
Connecting rod bearings, side clearance, max................... 0.4 mm 0.0157 in
bearing clearance, max................ 0.12 mm 0.0047 in

NEW. ...ovvvivnnnnnn 0.015-0.062 mm 0.0005-0.0024 in

DMeasured with two outer main bearings in V-blocks.

Main bearing journals

O Of TOUNG TTVENG: 5 55 5 55 850 5 0ms ben 3 00 85 5 58 5 0 A A A8 B8 500 £ 8 05 66 0k 0.03 mm 0.0012 in
L2 1T 14 0.05 mm 0.0020 in / \
Diameter, standard. ... 58.00 (57.955-57.975) mm
2.2834 (2.2816-2.2824) in P <+
UNAELSIZE M o eimawmemms aasbesmusbosGusiassmssibsms 57.75 (57.705-57.725) mm
2.2736 (2.2718-2.2726) in
B 29« 3 N B 0 B0 B A QN0 @05 H S 57.50 (57.455-57.475) mm 1\
2.2637 (2.2620-2.2627) in
B 57.25 (57.205-57.225) mm Out of round '"*%®
2.2539 (2.2521-2.2529) in
Connecting rod bearing journals */
Out Of FOUND, MAX. « .ottt et ittt et iaaaas 0.083 mm 0.0012 in
Taper; MBM: w:cw s6msmabies s MErHsHsF T @iidsi0Fs HiaHE8 11 HE 0.05 mm 0.0002 in
Digmeter, STaNUard s « «um pom v iswvavsmismasmssmesmanioesss ey we 47.80 (47.758-47.778) mm
1.8818 (1.8802—1.8810) in /
UNABISIZE 1 v osminwssmsmasmefaispisResmasmes®esmnsme 47.55 (47.508-47.528) mm
1.8720 (1.8703-1.8711) in f 1
2 s Em s B IS RS W Y R KSR 47.30 (47.258-47.278) mm
1.8622 (1.8605-1.8613) in Taper

Connecting rods
Only to be replaced in sets.

Side clearance on crankshaft, max.......................oo.... 0.4 mm 0.0157 in
Max. weight deviation between connecting rods in same engine ... 6 grams

Flywheel

D, B s ¢ s s § v 59 58 i B E T 5o 704 06§ 5.0 8 o o 0 0 2 0 o 3 8 08 3 0.05 mm at 150 mm diameter

0.0019 in at 5.90 in. diameter
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Section 2 D24, D24 T, D24 TIC Engines

Tightening torques

Tightening torques apply to oiled bolts and nuts. Degreased (washed) parts should be oiled prior to assembly.

Tighten cylinder head bolts in stages

@ @ 06 @ © © ©
® @ ©6 © © 0 ©

Remove oil and dirt from bolt holes. Qil left in holes will
reduce the pressure on the cylinder head gasket.

‘ Bolt threads and washers must however be oiled, other-
128 149 wise frictional forces will be too large.
Tighten sequence for cylinder head bolts Use new bolts.

Tighten in six stages in sequence shown above

Stage 1 = 40 Nm (30 ft Ib)
2 = 60 Nm (44 ft. Ib)
Note: Loosen the bolts in the reverse order when removing the 3 = 75 Nm (55 ft. Ib)
cylinder head. 4 = tighten 180°. Note: This should be done in
one movement without stopping.
Retorquing of cylinder head bolts g Tgofgg;(|1n19 zolf:r;fll Gl TR 13 Bt e
Retorque after 1 000—2 000 km (600—1200 miles). The en- 6 = tighten 90°. Note: This should be done in one
gine should be cold or almost cold. movement without stopping
Tighten each bolt separately in correct sequence (see
above illustration).
Tighten bolt 90°. Note: This should be done in one move-
ment without stopping. Bolts should not be slackened
first.
Nm ft Ib.
Crankshaft pulley (vibration damper)
center bolt) ... . 350 258
ANETY DOIYS: 25 55 5 8 50k o 2 el 8 55 05 8155 555 0400 5 s § B 3 o & 06 F i 6 ) € it ¢ 20 15
Flywheel (use new bolts and locking fluid,
Volvo P/N 277961-9) ... 75 55
Camshaftgear, front. ...t 45 33
BB & s s i n s 35 6 5 6 3 s e o 0 0 £ 6 59 8 W 100 74
Camshaftbearingcaps ...t 20 15
Main bearing €caps . ...t 65 48
Connecting rod bearing caps (usenew nuts) .................... 45 33

! Tightening torque 350 Nm (258 ft. Ib.) applies when using
special tool 5188.

Threads and bolt head contact surface to be smeared with lock-
ing compound (Volvo P/N 277 961-9).

If a torque wrench is used directly on the centre bolt (without
5188), the bolt must be tightened to 450 Nm (332 ft. Ib.).

135 939

PIN:sisssimesmaimes mesmesmunisisinms omiosisiBesessisnmessni o 1257 889-4
TIGNTONING YOTGUE  soew s s o i in e s manm v wm o wow v smm s svs s wim s oo e s &8 16 22 Nm (16 ft Ib)

113



700/940/960 Specifications

General
Oil capacity and quality, see page 12.

Oil pressure with an oil temperature of +80°C = 176°F and
engine speed of 33.3 r/s (2000 r/min), at least

Section 2 D24, D24 T, D24 TIC Engines

Group 22 Lubricating system

Oil pressure sensor

Cut-out point, indicator lamp goes out at

Lubricating oil pump

Relief valve opens at

Relief valve spring, length at different loads

==

115 083

200 kPa

28 psi

15-45 kPa (2.1-6.4 psi)

600—700 kPa (85-99 psi)

D24 D24 T/TIC
Length, Load, Length, Load,
mm (in) N (Ib) mm (in) N (Ib)
49 (1.93) |0 53.5 (2.11)| 0
22 (0.87) | 175-195 36 (1.42) | 152-162

(89-44) (34-36)
19.8* ca 200 (45) |28 (1.10) |229 (37)
(0.78) 25.9* -
(1.02)

* Fully compressed

Group 23 Fuel system

‘ Injection timing, idle

Engine Market Injecting timing,* mm Engine speed r/s (r/min)
type Adjusting (checking)
Idle Max
D24 -1986 0.70 (0.65-0.73) 12.5 (750) 90 (5400)**
1987— 0.80 (0.77-0.85) 12.5 (750) 90 (5400)
D24T USA+Canada
1982-1983 0.80 (0.77-0.85) 12.5 (750) 90 (5400)
1984 Federal+Canada 0.85 (0.82-0.90) 12.5 (750) 90 (5400)
California 0.75 (0.72-0.80) 12.5 (750) 90 (5400)
1985— 0.75 (0.72-0.80) 13.8 (830) 90 (5400)
Austria 1987- 0.75 (0.72-0.80) 13.8 (830) 90 (5400)
Other markets 0.90 (0.87-0.95) 13.8 (830) 90 (5400)
D24TIC 0.90 (0.87-0.95) 13.8 (830) 90 (5400)

*Injection timing = pump piston stroke at t.d.c.
**—1985 = 87 (5200).
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700/940/960 Specifications

Fuel injection pump

Section 2 D24, D24 T, D24 TIC Engines

..................... Distributor pump
Bosch VE6/10 F 2400 + designation below

Engine Market Man Aut
type
D24 L32-2 L32-3
D24T USA-+Canada 1982-83 Federal+Canada L116-3 L116-2
California L144 L144-1
USA+Canada 1984 Federal+Canada L144 L144-1
California L135 L135-1
USA+Canada 1985—, Austria 1987— L194 L194-1
Other markets L116 L116-1
VE6/10F 2400... o~ D24TIC 740/760 TIC 2 TIC 21
780 —86 TIC 1 "
780 87— TIC 3 =

Injectors

Model and designation: (complete) D24 ...........
D24 T/TIC Engines

Bosch KCA 30 SD 27/4 (44)
Bosch KCA 30 S 36/4

Engine type Injector — complete Distributor (Bosch)
Designation Volvo P/N Designation Volvo P/N
D24 068 130 201 E | 1257 144 DNO SD 193 1.257 146
068 130 201 E 1 328 336 DNO SD 293 1 328 298
068 130 201 F 1 328 073 DNO SD 1930 1 328 096
D24T (USA+Can. | 068 130201 H |1 328 209 DNO SD 1930 1 328 096
e Austria 1987-)
D 24T (Others) 068 130 201 B | 1 328 208 DNO SD 1930 1 328 298
D24TIC 068 130201 B | 1328 108 DNO SD 293 1 328 298
D24 D24T, D24TIC
Injector opening pressure,
(o] -To!, (4] [ P By oD MPa (psi) 12.0-14.0 14.5-16.3
(1707-1991) (2062—-2318)
adjusting. ... MPa (psi) 13.0-13.8 15.5-16.3
(1849-1963) (2205-2318)
Tightening torques
Nm ft Ib
Injectors, incylinderhead............cocovvviiiiiiiiiiinn. 70 52
upper-lower sections. . ... 70 52
Fuel injection pump, pumpgear..............coovieiniiiiinnn... 45 33
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Section 2 D24, D24 T, D24 TIC Engines

Group 25 Intake and exhaust systems

Turbocharger

Charge pressure

D24T, at 3000 r/min (full load) . .........ccoiiiiiiiiiiiiiinns 70-77 kPa
Pressuie sensor
Cut-out point; QPPIOX «w e s v vwsmas s s smens v es s o s b 80-85 kPa

D24TIC, at 2400 r/min (full load) . ..., 90-100 kPa
Overpressure safety valve,opens.................oooiiiinnt, 110-130 kPa

Tightening torques
Use sealing paste (P/N 1161 035-9) on bolts below.

Nm
Mounting nuts, front exhaust manifold-turbo D24 T............... 25
D2ATIC: ..o oonignvmss 20
Mounting bolts, turbine housing. ..., 20
compressor housing . ......ovevvvnieivineninnans 18
rear housing (with waste gate) D24T ............ 20
D24TIC .......... 25
D24 TIC Lock nut, pull rod — pressure actuator .................. 6
D24TIC Pressure actuator nuts. . ... 6
Mounting bolts, turbocharger — exhaust manifold. . ............... 60

116
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Section 2 D24, D24 T, D24 TIC Engines

Group 26 Cooling system

General

Coolant

Since aluminium is used in the engines, active corrosion
protection is necessary in the coolant to help prevent corro-
sion damage.

Use genuine Volvo coolant type C (blue-green) diluted
with clean water in proportions of 50/50. This mixture helps
to prevent corrosion and frost damage.

@ Never top-up the cooling system with water alone. Use
genuine Volvo coolant diluted with clean water in propor-
tions of 50/50.

@ The coolant should be changed every 25,000 miles
(40,000 km) since the corrosion-protective additives in
the coolant lose their effect in time.

e Clean cooling system with solvent (P/N 1161328-8)
prior to filling new coolant.

128 187
D24 D24T D24TIC
Capacity,* with manual
gearbox. ........ litres (US qts) 9.5 11.0 115
(9.9) (11.6) (12.2)

with aut.
gearbox......... litres (US qts) 9.2~ 10.0  11.5 Important: do not operate engine if cooling system is not
(9.7) (10.6) (12.2) topped-up. Failure to observe this may cause high local tem-
* |If tropic type radiator is fitted add 0.6 (0.6) to above. peratures which could cause cylinder head to fracture.
Expansion tank
Pressure valve in cap opens at:
overpressure, early type .........ooiiiiiiiii i kPa (psi) 100 (14.2)
JAtE TP s ate s s warers e Biws s e g api s voos v kPa (psi) 150 (21)
UNABYDIOSSUIC . :5 ¢ s 5 850 5 55w o & S5 e ARG kPa (psi) 10 (1.4)
Thermostat
RTG53 s e 5 Gt s s sir s sow bt e o g o e s 87°C
Starts to open at. . .osiass sssus mesasssivns wes a8t nTe sEvweasys 87°C 189°F
Frilly GPBRAE & 0w e posmin a8 @55 s e 5o amb s oo wemne s s o mes 102°C 216°F
Opening dimension, MiN ..........oiuiiieiiiiiiiiiieieannnn. 8 mm 0.31in
Drive belts Profile X length:
A HC 38 x 1238 A HC 47 cog x 1150
B HC 38 x 750 B HC 38 cog x 1013
CHC 50 x 913 C HC 50 cog x 913

1 Crankshaft pulley
2 Alternator

3 Fan

4 Power pump

5 AC compressor

142 065

780 1986 + 740/760 1987

740/760 —1986 142814
Tightening torque

Nm ftlb
BN g 7 G B 70 G B ) B 50 461 e v s s 50 9 6.6
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Section 3 Electrical system

Section 3 Electrical system

Grotp 381 Battery ... eiesscssimesmummssmivirnees 118 Group 35 Lighting ..o, 127
Group 32 Alternator. . ........coovviiiiii 118 Group 37 FUSES. .....covviiiiiiiiiiiiiinneennns 128
Group 33 Startermotor ............. ...l 123 Group 38 Instrumentation ....................... 137
Group 31 Battery
132 416
SVSIOM VORBGE w5 5 0o s ini o 565 w6 wisw s s s e e s wisis i 6 s o6 o mom d e 3 i 12V
Earth CONNECHION. . . ..ottt e e e e e Negative terminal
Battery capacity
Model Cold start current* | Reserve capacity* | Recommended
CCA SAE RC SAE (DIN) charging current
B23ET, B28 A/E, B280 E (66 Ah) 7A
D24, D24T —-1986 (88 Ah) 9A
D24,D24T, D24 TIC 1987- 600 A 125 min 9A
B 19/23, B 200, B 230, France 330 A 70 min 5A
B 19/23, B 200/230, not France, B28F, B280 F 450 A 90 min (55 Ah) 6 A
1991- type and market adaption
Volvo P/N Cold start current* | Reserve capacity* | Recommended
CCA SAE RC SAE (DIN) charging current
3515893 440 AMP 85 min (50 Ah) 6 A
3515895 520 AMP 100 min (60 Ah) 7A
3515897 600 AMP 125 min (70 Ah) 9A

* Cold start current (CCA, SAE) is the discharge current that a battery can deliver for 30 sec at a temperature of —18°C (0°F) without drop-
ping below 7.2 V.
Reserve capacity (RC, SAE) is the time required at +27°C (80°F) for a steady discharge current of 25 A to reduce the potential of a fully
charged battery to 10.5V.
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Section 3 Electrical system

Group 32 Alternator

132 417
Bosch K1 14V 55 A 20
Max @ampPerage . ......oviiriii et 55A
AR QURDULL & i s iz o v v s vn s o s w b s w6 oo i m i o i % i i 770 W
INER BB « e« s 2 mom v s nsn o w1 s 6 G 8 G o F 08 % 30§ 9 08 8 0 225 r/s (13500 r/min)
Direction of rotation .:.c.isesmssmismesasmmssasmasmssmsswnsass o Clockwise
Diameter, Slip fiNGS, NBW . . . ...viiii e 28 mm 1.102 in
min (after machining). ................... ... 26.8 mm 1.055 in
Max permissible runout, slip rings. ... 0.03 mm 0.0012 in
rotor body. . .:.aciviswivsisssmisniins 0.05 mm 0.0019 in
Carbon brush spring force ..., 34N 0.6-09 Ib
Min length, carbon brushes ....................ooiiii 5 mm 0.2in
Tightening torque, attaching screws ...................ooovvnnn. 4 Nm 3ftlb
pulley nut ... 40 Nm 30ftlb
Test values
Resistance, rotor winding .. ..........coiiiiiiiiiiiiiiiiiiiiiaa 3.4-3.7Q
StalOr. . 0.14-0.15 Q phase*
Amperage at 14V (minvalug) ............cooiiiiiiiiiiiiinn. 36 A at 33.3 r/s (2000 rpm)

47 A at 50 r/s (3000 rpm)
52 A at 66.7 t/s (4000 rpm)

* A low range ohm meter should be used.

Bosch N1 14V 70 A 20

MaX @MPEIAGE: « v« v sie s niisbvsamemnennsmssmasnsssssinnsmssns 70A

MEX OUIPUL. + o o5 wis s s mesimssm vasm i siusw o emesnssmesnamsaseamns 980w

MaX SPEEA . . vt et e 225 r/s (13500 r/min)

Direction of rotation ...t Clockwise

Diameter, Slip riNgS, NEW. ... vvi i 28 mm 1.102 in
min (after machining). ...................... 27 mm 1.063 in

Max permissible runout, slip ings. ...t 0.03 mm 0.0012 in

POYOY DOV < & 5 s o 5 5oy 5 e 5 i & 5 5 0 # 50 1 & 0.05 mm 0.0019 in

Carbon brush springforce ...........c.ooiiiiiiiiiiiiii i, 3-4 N 0.6-0.9 Ib

Min length, carbon brushes ................ocoiiiiiiiit 5 mm 0.21in

Tightening torque, attaching screws ..................oooviiins 4 Nm 3ftlb

pulley nut ... 35-45 Nm 30ftlb

Test values

Resistance, rotor winding .. ..o 3.4-3.7 Q
SUAOT 5 5w s ms wms s s wmsanms mssmasmsamromesmennnan approx 0.1 Q phase*
Amperage at 14V (minvalug) ... 46 A at 33.3 r/s (2000 rpm)

58 A at 50 r/s (3000 rpm)
64 A at 66.7 r/s (4000 rpm)

* A low range ohm meter should be used.
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Section 3 Electrical system

Bosch N1 14V 31/80 A

MBX BMPBTAGES 5w & wisi 6 i 5 i » v 8t 690855 06 & 57805 559 5 w0k
MEXOURAUIE « ¢ 50 10 i v 5 R T 3 e 5506 53 € 9058 598 4 i s g 08
MBKSPEO 5 i e 555 5 5 55 8 50 5 300 5 i 85 5 5 e o 50
Direction of rotation ...............ccoiiiiii
Diameter, slip rings, NEW. . ....covviiiiiiieninnn
min (after machining)

Max permissible runout, sliprings..................
(0] (o] i o 00| A RER TR

Carbon brush springforce ........................
Min length, carbon brushes .......................
Tightening torque, attaching screws ................
PULEY UL . oiiiaie 5w o0 w5 s wme vs

Test values

Resistance rotorwinding. . .............. ...l
SEALON 5 500t 5w i 5090 s i m i o i ¥ s 91,0
Amperage at 14V (minvalue) .....................

Bosch N1 14V 34/90 A 20

MBX AMPBIAGE: : :.cvsonvwara b amipmen s smm s b s s
IAEOR ORI 55w s gt s i s s s 77
NIEK SPOEH suasmu s emis w s sy eI S BES@ TG0 8605 B Vs
Direction of rotation ............... ...
Diameter, slip rings, New. ..o,
min (after machining)....................

Max permissible run-out, sliprings .................
rotorbody ................

Carbon brush spring force ........................
Min length, carbon brushes .......................
Tightening torque, attaching screws ................
PUlley AUt : & cssss v vnsssmmssnies

Test values

* A low range ohm meter should be used.

120

80A

1120W

250 r/s (15000 r/min)

Clockwise

28 mm 1.102 in
26.8 mm 1.056 in
0.03 mm 0.0012 in
0.05 mm 0.0019 in
3-4 N 0.6-0.9 Ib
5 mm 0.2in

4 Nm 3ftlb
45-55 Nm 33-40 ft Ib
290

approx. 0.09 Q phase
31A at 25 r/s (1500 rpm)
80A at 100 r/s (6000 rpm)

90A

1260 W

225 r/s (13500 rpm)

Clockwise

28 mm 1.102 in
27 mm 1.063 in
0.03 mm 0.0012 in
0.05 mm 0.0019 in
3-4 N 0.6-0.9 Ib
5 mm 0.2in

4 Nm 3ftlb
35-45 Nm 30 ft Ib
2.8-3.1Q

0.07-0.08 O*

34 A at 25 r/s (1500 rpm)
60 A at 33.3 r/s (2000 rpm)
90A at 100 r/s (6000 rpm)
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Bosch N1 14V 31/100 A

R BINPOTAGE: 1 5 v s v 61w oy s e 5 sl 5306 s 560 e e v s o
M0t GUEPTIL . « 5cis 505 a8 586 6156 5603 B85 B8 E 005 SE 5§ T RO o S50 &
AR SPIEET 11 5 om0 b s o s 081 0 000 555 s i f 57 0 0
Ditection:of retafion: . wos aswes sms o0t s mas s mos mowmee @ s ns s
Diameter, slip rings, NEW . .. ...t
min (after machining).......................

Max permissible run-out, sliprings ...
FOXOF DOAY .« v ¢ s imin wnom s s s 5 98 i s 9

Carbon; brlish Spring f0ICE .5 4.5 164 ss s wspws pmesas smssmss 86094 s
Min length; carbion DEUSHES . . s s o« mie s sm s s amss s s s s s i s
Tightening torque, attaching screws ..................cooiint.
UGN L s i i i i s i o

Test values

Resistance, rotor winding ...
S OO s s vin s i o 6 i i R 8 0 S 4 S R
Amperage at 14V (minvalue) ...,

* A low range ohm meter should be used.

Bosch NC 14V 60/120 A

VOIVO P/N oot e
Boseh NUMBET:. & <5« 65s00 50146 616 et 260 8 66 E G0 S50 8 s 40 B iR nirs

MEX AMPETAGE: -« 0 w5 5 50w 48 5565 E 158 @5 505 I8 550 5 650 w0 8100078 & W0
;Do TV ] o] U | A P T T e e
MaX SPEBM 555 0+ 555685 50 656 559 $5 R 6 EF0508 FBE SHEFA TRRVIERTIR S
DIrEGHON OF TOTAWON e wmor s o i s 556061 s e s 56w b 0 6
Diameter, Sip HNGS, NEW.c 5.5 15585 v ws 5 swmasm s s ssm s viresom s
min (after machining). ................ooun.

Max permissible run-out, sliprings ..............ooviiiiiia.
2] (0] @l 0T0]0 |7/ (AP S

Carbon brush SPring TOrCe ... v s s v v vas swswmses o658 0isasinss
Min length, carbon brushes ............... ..o
Tightening torque, attaching screws ..o
PUIEY NUY 155 205 50 500 0w s min 048 LdGakg 14 € pastis

Test values

Resistance; rotor WINAING. « a s.s:s sw s o s bam s s oo iwe s sies sas
SIATOT. s s wosmd dankin € 50 98/ SEH P OB 5.0 5 5P b R 150 5500 54
Amperage at 14V (minvalue) ...,

Nippon Denso 80 A

VOWG PIN i g4 5596000 s o oo 015 0 5605 400 00004 50 £ S 968 § 91 T EG80 9185 4 GG L 548 25
Nippon Denso NUMDEr. . .. ..vuiiiie e ieniannensineeens

o0 a0 1= Lo = R T (TP T T
AR OURDIE 550 0 50 o0 e b i s i i 6 B # . 50 5 e & 8 3
IEIE SPBIO ¢ 6.5 wsisss 3 0w s 0 5. 0 5 80, 50 1 0 0 0 .
Direction of rotation ......c.cciiiiiiiiiiiiiciviireiiaiiiiinins

Section 3 Electrical system

100A

1400W

250 r/s (15000 rpm)

Clockwise

28 mm

27 mm 1.063 in
0.03 mm 0.0012 in
0.05 mm 0.0019 in
3-4 N 0.6-0.9 Ib
5 mm 0.21in

4 Nm 3ftlb
45-55 Nm 33-40 ft Ib
26 Q

ca 0.05 Q

31A at 25 r/s (1500 rpm)
100 A at 100 r/s (6 000 rpm)

3523420
0120465006

120A

1680W

300 r/s (18000 r/min)
Clockwise

15 mm (0.59 in)

14 mm (0.55 in)
0,003 mm (0.0001 in)
0,005 mm (0.0002 in)
3-5 N (0.3-0.5 kp)

5 mm (0.2 in)

4 Nm (3 ft Ib)

45-55 Nm (33—40 ft Ib)

2,6 Q

0,02 Q

60 A vid 30 /s (1800 r/min)
120 A vid 100 r/s (6 000 r/min)

1398327
100211-8370

80A

1120W

300 r/s (18000 r/min)
Clockwise
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Section 3 Electrical system

Charging regulator, 1982-1984

135 288
Late type
Dasigriation; BRIV AVEB: i« s 5vs s sk ¢ wis s a, 5w s s s b a8 806 8 5 Bosch 0 192 052 027
Jate WPC: snarn son ssrosmaisim 4 el § 260 9 50T S T 516 2 S0 T0S & R Bosch 1 197 311 008
TEST CONDITIONS In car On test bench
State battery charge. .......oiivviviiviiiiiiiiiiinii e min ¥4 fully charged
Al TOMPOIAIUETS 55w o nw s00 805 18 8 508 5000 96 5 8um 55 5 8168088 5508 500 0 670 +25°C (77°F) +25°C (77°F)
Temperature, warmregulator . ... +60-80°C +60°C (140°F)
(140-176°F)

Test values
Alternator Spoed - . oo sswsnerga gy @o s 355 s 5@ 0@ TEE 156 SHH SPGB T 100 r/s (6000 rpm) 100 r/s (6 000 rpm)
Engine SPOOA . : 5a s v saismim s v s vimm s 5536w 8510 5w 0w 6 approx 50 r/s (3000 rpm) -
Alternator 10ad ;... s swsvw pevs 5@ 0898 2 E 140 Tam s HELLBIERIZE IEHIS 30-50 A* 5A
Control voltage, between B+ and D- alternator terminals:
Cold regulator (reading taken within 1 min)...................... 14.1-14.8V 14.4-14.8V
Warm regulator (run min. 15 min at 3000 r/min) ................. 13.4-14.2V 13.8-14.3V
Control tolerance
Load 55 AGHEMaAtOr 0 . usswsssisnssmmsimssessesssveoss oosnis 47 A (rated output x 0.85)

RO i s 5 i st AR P A DS 561 6 B S5 OB G 937 35 GRS 09 2 60 A (rated output x 0.85)

O A 5 5550505 P 8 R e e S 77 A (rated output x 0.85)
The control voltage should now be between 0 and 0.3 Volt lower than
the previous reading.
* Load achieved when engine running.
Charging regulator, 1985
TEST CONDITIONS In car On test bench
State of battery charge ... ..seivsinirssisisvermesasswiswssiiss min % fully charged
BT O DN PIANUING, i v st rimeinss & e v o P AR B B A PR R B +25°C (77°F) +25°C (77°F)
Temperature, Warm regulator « s cus vee vaivssssssssiss wessssens s +60-80°C +60°C (140°F)

(140-176°F)

Test values
ASTNAOT SPEOU 4 cs scevivw sms v 5 5w wn 55 558 5usis 550 oinw arsis ssis wistacs 100 r/s (6000 r/min) 100 r/s (6000 r/min)
ENGING SPOBT .c.c wnevs v wsove ss s e s v s & 6,5 e ¥ v @i 4 approx 50 r/s (3000 r/min)  —
AHEINBOT JOBH 5 s sw s s s 908 08 5w v v 5 3056 50 6 o s & 5.0 i 3 30-50 A" 5A
Control voltage, between B+ and D- alternator terminals ......... 13.8-14.6V 14.1-14.9V

* Load achieved when engine running.
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Section 3 Electrical system

Control tolerance (on test bench)

Load 55A Alernator 10 v.cp.csoes massie vae nims ws s siws s s s mis 47 A (rated output x 0.85)
T A vt s 5 e B KRR RN R R S ) — 60 A (rated output x 0.85)
BOUAG o v s s s g (S 0 0 B e MR s b S T2 68 A (rated output x 0.85)

GO 5 5 6 v B 5 0 B8 D B G0 R G S 0 S O T AT e 77 A (rated output x 0.85)

The control voltage should now be between 0 and 0.3 Volt lower than
the previous reading.

Vv Vv
16 16 —
15,5 15,5 — -
— 5
15 15 ——
e -
&‘ L
14,5 14,5
S ] ~— =1
14 14 S
— il \\ -
13,5 13,5 -
30 20 10 0 10 20 30 40 50 60 70 80 90C’ 1330 20 10 0 10 20 30 40 50 60 70 80 90 100 110C’
13000 139 001
External voltage-temperature Internal voltage-temperature
5A load 5A load
Group 33 Starter motor
Bosch GF 12V 1.1 kW (0 001 311 1. .)
Volvo P/N 463 856, 464316, 464317, 1346707
Direction of rotation (viewed towards pinion)..................... Clockwise
[6]0]1 ] 1| R P P T 1.1 KW (1.5 hp)
Test values, mechanical
Armature end clearanCe ... ... vuieisniim e neimne e e. i 0.01-0.3 mm 0.0004-0.012 in
Brish SPHNG TOFGO! w5 5 s om0 s s s s 5080 550 5w 550000 60 5980 6 595 16 5 9 18-21 N 41-4.7 Ib
Distance from piniontoringgear................c.cooiiiiiiiia... 1.0-3.8 mm 0.039-0.149 in
Frictional torque, armature brake. ..................cooiiiiiii., 25-40 Ncm 2.2-3.5in. Ib.
Pinion TdliNG tOraQUE. . . s s e s e s m s v s o e 5im s ae s 3k s s s %08 0 0 a0w 6 08 14-22 Ncm 1.7-2.6 in. |b.
Backlashl o1 zam ram sue s @9 0m 2 01 0 m 206 10 P ST ST S0 T8 S0 s 53 0.3-0.5 mm 0.0118-0.0196 in
PINION MIOAUINIS: wio: ¢ 5155 50 v 05 i 5 159 8 5 10 05 508 vt w0 s s i 3 5 oo 1 2.12 mm 0.0835 in
Commutator, min. diameter. . .................coiiiiiii i, 33.5 mm 1.319 in
Carbon brushes, minlength...................coiiiiiiin... 13 mm 0.512 in
Max radial runout, commutator and armature body............... 0.05 mm 0.0019 in
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Section 3 Electrical system

Test values, electrical

Unloaded starter motor: 11.5V and max. 70A...................
Locked starter motor: 7.4V and 480-560A......................

6.5Vand 410-490A............ccivinnnn.
Minimum cut-in voltage, control solenoid........................ 8V

Bosch DW 12V 1.4 kW (0 001 108.. . .)

Volvo P/N 1357 199, 1398702, 1398764
3523301, 3523302, 3523303

Direction of rotation (viewed towards pinion).....................
ORI it 5 205 5005 6.8 5 i 7 B 5 5005 58 5 o s o i o 3 0 3 0 62 03656 606 B

Clockwise
1.4 kW (1.9 hp)

Test values, mechanical

Armatureend clearance ... 0.05-0.4 mm
Distance from piniontoringgear..................iiiiiiinn... 2.0-3.0 mm
Frictional torque, armature brake. . ...................cviininn. 0.9-1.4 Nm
Pinion idling torque. . ... 0.12-0.18 Nm
BACKIASIE 5 55 5510 55 55 555 7815 7 5.8 510 8 ot 6 0 4 5 905 6 16 8 50 & s sl o s o i = i 0.3-0.6 mm
Pinion modulus . . ...oooii i 212 mm
Commutator, minimum diameter .................ccoiiiiiinnn. 31.2 mm
Carbon brushes, minlength............. ... ..o i, 8.0 mm

Max. radial run-out, commutator and armature................... 0.05 mm

Test values, electrical

Unloaded starter motor 11.5V and max. 75A. ...................
Starter motor locked, 4.5V and 625-800A.............ccvvvunnn
Lowest cut-in voltage, control solenoid. ................ccovvvnun 7.3V

Bosch DW(R) 12V 1,7 kW (0 001 110 063)

Volvo P/N 1363912

Direction of rotation (viewed towards pinion).....................
U5 5 5 0 55 6 s oo 670 5 9 09 00 0.8 166 00 06 00 8 086930 0 10 6 6 B

Clockwise
1.7 kW (2.3 hp)

Test values, mechanical

Armatureend clearanCe ............co i i e 0.05-0.04 mm
Distance from piniontoringgear..................oooiiiii, 2-3 mm
Frictional torque, armature brake. . ............ ... ...t 0.9-1.5 Nm
Pinion idling torquUe. ... ..o o 0.12-0.18 Nm
BACKIAS N - & 5 62 506165 6 55515 5 0 5 50 6 0 & 0 K s L B § S A § 0T B 0.3-0.6 mm
Pinion modulus . ..ot e 2.11 mm
Commutator, minimum diameter .......... ..ot 31.2 mm
Carbon brushes, minlength....................oooiiiin, 6 mm
Max. radial run-out, armature. . ... 0.05 mm

(7] 1118111 £= 1o ] R 0.01 mm

Test values, electrical

Unloaded starter motor, 11.2Vand max. 95A ...................
Starter motor locked, 3.8V and 650-840A...................... 0r/s
Lowest cut-in voltage, control solenoid. ......................... 7.3V

124

min 48 r/s (2900 rpm)
0 r/s and min 16 Nm

min 125 r/s (7 500 rpm)
0 r/s and min 16 Nm
0 r/s and min 15 Nm

0.0020-0.0158 in
0.0788-0.1182
3.9-6.5 in. Ib.
2.4-3.4 in. b.
0.014—0.023 in
0.0835 in

1.229 in

0.315in

0.0019 in

0.002-0.016 in)
0.08-0.12 in)
8-13 in Ib)
1.1-1.6 in Ib)
0.01-0.024 in)
0.831 in)

1.23 in)

0.24 in)

0.002 in)
0.0004 in)

— — — — — — S — ——
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Bosch JF 12V 2 kW (0 001 362.. .)

Volvo P/N 1257939

Direction of rotation (viewed towards pinion)..................... Clockwise
OURDUL v 6 555 5155 0.5 8 5055 0 ¢ om0 v w0 09 1 8 e 5 s i s 2 kW (2.7 hp)

Test values, mechanical

Armature end clearancCe ............oviiiiii i 0.01-0.3 mm (0.0004-0.012 in)
Carbon brush spring force ..., 23-25 N (5.2-5.6 Ib)
Distance from piniontoringgear............... ...l 2.5-3 mm (0.1-0.12 in)
Frictional torque, armature brake.......................... ..., 0.44-0.74 Nm (8.9-6.5 in Ib)
Pinion idling torque. . ........oviiii i 0.27-0.39 Nm (2.4-3.4 in Ib)
Backlash. ...t e 0.35-0.60 mm (0.014-0.024 in)
Pinionmodulus . ...t 95a8GEE s 2.12 mm (0.0835 in)
Commutator, minimum diameter .......................cc00ee. 42.5 mm (1.67 in)

Carbon brushes, minlength.............. ... ... it 8.5 mm (0.33 in)

Max. radial run-out, commutator and armature................... 0.05 mm (0.002 in)

Test values, electrical

Unloaded starter motor, 11.5V and max. 95A................... min 108 /s (6 500 rpm)
Starter motor locked, 4.5V and 700-880A...................... 0 r/s and min 44 Nm
Lowest cut-in voltage, control solenoid. ......................... 75V

Bosch EV 12V 2,2 kW (o0 001 218.. .)

Volvo P/N 1328 392

Direction of rotation (viewed towards pinion)..................... Clockwise
OUIpTt: e rezsm e ahsmesmipeasmsnn @iz ol bl bR IAsE@iIDInEdE 2,2 kKW (3.0 hp)

Test values, mechanical

Armature end Clearance ...t i e 0.05-0.3 mm 0.0020-0.0118 in

Distance from piniontoringgear. ...........oviiiiiiiiiii 2-3 mm 0.079-0.118 in

Frictional torque, armature brake. ...t 1.0-1.5 Nm 8.8-13.2in b

Pinionidlingtorque. ............ i 0.27-0.35 Nm 24-31inlb

Backlashco «osumesisnmosms varssss o s s 66 s 6 5 06§ 550 6 0 8 508 0.3-0.6 mm 0.0118-0.023 in

Pinion MOdUIUS . ...ttt e 2.12 mm 0.0835 in

Commutator, minimum diameter ............ccoiiiiiiniiinnnn 28.9 mm 1.139 in

Carbon brushes, minlength......... ..., 7.0 mm 0.276 in

Max. radial run-out, armature. ...t 0.05 mm 0.0019 in
COMMUIBLOT s uswosmesmesmuamssmssmssmesmyes 0.01 mm 0.0004 in

Test values, electrical

Unloaded starter motor, 10.5V and max. 160A.................. min 70 r/s (4200 rpm)
Starter motor locked, 3.0V and 720-950A.............c.ccovvvn.. 0 r/s and min 25 Nm
Lowest cut-in voltage, control solenoid. . ...................c..... 7.8V
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HITACHI 12V 1.4 kW S114-232 A
(Volvo P/N 1357 373)

OO 2 o5 7 5w 500 g5 S 08 0E 56 456 16 B I6E B0 HABLE 0565 5000 $501455 1.4 KW (1.9 hp)

Test values, mechanical

Armature axial Clearaiieey . « e s o us wi sas s s s e b s s w s 5soss s 0.03-0.1 mm (0.0012-0.0039 in)
BrusSh/SHHng 1ENSION <50 cesere 0o 056 208 6r@ i @i 0w 4w s 13.7-17.7 N (1.4-1.8 kp)

Pinion mMOAUIUS .55 e swim s semsm 55 e smms mms s 6 s o980 6§ 0050855 2.12 mm

IIE CIEArANCE . ... v ottt ittt 0.3-1.5 mm (0.012-0.060 in)
Minimum diameter of commutator................. ...l 39 mm (0.1536 in)

Minimum length of brushes. .............. ... ... o i il 11 mm (0.433 in)

Test values, electrical

Unloaded starter motor, 12V and max. 60A..................... min. 117 r/s (7 000 rpm)

Starter motor under load: 10.3V, 200A ............coviiiiinnn. min 37 r/s (2200 rpm) and min. 4.6 Nm
Starter motor locked: 6V and max. 650A ....................... 0 r/s and min. 19 Nm

Lowest cut-in voltage, control solenoid....................... ... 8V

HITACHI 12V 2.0 kW S13-91
(Volvo P/N 1328 391)

Direction of rotation (viewed towards)................... ...t Clockwise

OURPHE v o055 05 5.0 5 i Bnss o w0 A T S PR SR 8 DEGIS 58 IA 3 Ml 9505 2.0 KW (2.7 hp)

Test values, mechanical

Armature et CIEAIANGCE T : s s v s v mim s sws s s s s b sie vismsnssus s 0.2-0.5 mm (0.0079-0.0197 in)
Brush! Spring forCe: «s.c.uw s saiz somsamrs 0005w 05 058 0da 05905 60 aiem ve 26.5-32.4 N (6.0-7.3 Ib)

PIRion. MOHUINS . o 5 w5 5000 60 5000 s s ae we e b B@eE@s s 5 2.12 mm (0.0835 in)

Pinion DaCKIASK .« v s s om s w558 500 s 51050 00 500000 3 000 w00 30300y i 0.3-1.5 mm(0.0118-0.0591 in)
Commutator, mindiameter .................. ... i i, 35.5 mm (1.40 in)

Carbon brushes, minlength..........................ciua. 9 mm (0.35 in)

Test values, electrical

Unloaded starter motor, 11V & max 140A ...................... min 65 r/s (3900 rpm)

Loaded starter motor, 8.8V, 300A. ....... ...t min 25 r/s (1500 rpm) and min 8.3 Nm
Locked starter motor, 3V, max 880A ...t 0 r/s & min 24.5 Nm

Minimum cut-in voltage, control solenoid........................ 8V
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Group 35 Lighting

* 780.

** Inc. holder, see fig.

Bulbs

I}

¥ 0@

*x |W2x4,6d|W 2,1x9,6d] BAY 15d | VS7 | SV85 | BA9s | BA 156s BA 15s GE 881 9004 PK 22s P 43t-38

Rating Socket Qty
USA
Headlight . se s sss sestwasae sm s e s se o 60/55 W P 45t-38 (H4) - 2
Headlight USA, CDN, outer.............. 35/35W “Sealed Beam” H4656 2
I0GT 2 s 5 6 wssmw wems 50 W “Sealed Beam” H4651 2

Headlight 760 1988-/780 USA, CDN...... 50/70W “Semi-sealed”  9004/HB1 2
Parking/day running lights
(certain markets) 21/5W BAY 15d 2
Parking lights (other markets) ............ 5W (4 cp) BA 15s 2
Parking lights, 780...................... 4W BA 9s 2
Parking lights, 780 USA/Canada. ......... 4W W 2.1x9.5d 2
Turn signals, front ...................0 21 W (32 cp) BA 15s 2
Turn signals, front USA/Canada 24/2.2 cp BAY 15d 11567 NA 2
Turn signals, side
(certain markets) ..o 5W W 2.1x9.5d 2
Turn signals, rear....................... 21 W (32 cp) BA 15s 1156 2 (4%)
FO/Spot IGALS . v s wosmsmaism snmommoems 55W PK 22s (H3) 2
Foglight 760 1988— USA, CDN........... 27TW - GE 881 2
Taill HghtS v szs sesrssasssnwirwas s onmenms 5W (4 cp) BA 15s 2 (4
Brake lights:« « csssssanvinsisvssasinsans 21 W (32 cp) BA 15s 2
Brake lights/tail lights ................... 21/5W, (32/3 cp) BAY 15d 2
High-level brake lights 1986.............. 20w BA 9s 1
High-level brake lights 1987— ............ 21w BA 15s 1
Rear foglight (brake light)................ 21 W (32 cp) BA 15s 2
Reversing (back-up) lights ............... 21 W (32 cp) BA 15s 2
Side marker light, rear USA, CDN ........ 4W BA 9s - 2
Side marker lights, rear 780
USA/Canada 4 cp BA 15s 2
Numberplate light...............ooooiit 4W BA 9s 2
Courtesy lighting .............oooviient 0w SV 8.5 1
Reading light, front. ................ooet 5W W 2.1x9.5d 2
Reading light, rear.................oovvs 5W W 2.1x9.5d 2
Vanity mirror light. ..ot 3w Sv7 )
Glove compartment light. ................ 2W BA 9s 1
Door open warning lights . ............... 3w W 2.1x9.5d 4
Engine bay/boot (trunk) light ............. 10w SV 8.5 1
Door instep light, 780 ................... 5W SV 8.5 2
Instrument panel lighting
Indicator and warning lights, VDO ........ 1.2W o 16
Indicator and warning lights, Yazaki. ... ... 1.2W W 2x4.6d 16
LIGOYRG 5500000 0o s wie e in o me s s s o e 3W W 2.1x9.5d 3
Control and panel lighting ............... 1.2W W 2x4.6d 12
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Section 3 Electrical System

Group 37 Fuses

1982-1983

Fuse Circuits protected Fuse
num- rating

ber

30 + feed (circuits always live, ignition off)

1*  Fuel pumps E-engines (fuel injection
B23ET) e it i iiiiiiinieii i
(via fuel pump relay)

2*  Four-way hazard warning lamps .........
Headlight flasher (via fuses 17 and 18)
Central locking system

3 Extra lights (spot/fog lamps in air dam/
front spoiler). - cxssvswssenssssmmuneissns

4 Brake lights:: ;: s sscsmassvse s ssammuennsans

Vanity mirror lamp

Glove compartment lamp

Engine and luggage compartment lamps
Interior lamp

Power aerial

Door warning lamps

Radio

15 + feed (ignition Il & )

(fuses 6 a 7 via relay)
6 Electric cooling fan.cc.cous v s s snmemman s s
7 Power windows .............ooovviinnnnn

8 Direction indicators...............covvun
Constant idling (E & F engines)
Solenoid valve (carb)
Hot start valve (carb)
Overdrive relay
Relay glow plugs, Diesel

9 Electrically heated rear window ..........
Power sun roof

10 ltistrimnentation  « «s sawesies § <5 sas summes 4
Reversing (back-up) lights
Heated front seats
Seat belt reminder
Spade terminals + 15 in central electrical
unit:
— Relay fuel pump
— Relay power windows/electric cooling
fan
— Qil level sensor
Delay valve AC
Bulb failure warning
Seat belt reminder (USA & Canada)
11 Day running lights ......................
Cruise control

Heater fan, CU low speed
ACC
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1982-1983
Fuse Circuits protected Fuse
num- rating
ber
X-feed (ignition 1 & II)
12 Cigar lIghter caa oo mmmmassimis s sesmssss 15A
Radio
Power door mirrors
Power seats
13 1 (o] R S e e S 25A
Windshield wash/wipe (intermittent relay)
Headlamp wash/wire
14 Heater fan, other speeds................. 30A
15 Tank pump E and F-engines via fuse
ALABET 1. scssmmnmas s shimramas s 166 3 SREITE 15A

(only in circuit when starting and when en-
gine is running)

Main and dipped beams

16
17

18

19
20

Rear fog lamps.........covvvviiiinnennn, 15A
Indicator lamp, main beam .............. 15A
Main beam, left

Main beam, right......................0 15A
Relay, spot lights

Dipped beam, left...........c.oouuun. 15A
Dipped beam, right...................... 15A

Feed from light switch (58)

21

22

Instrument and control lighting, front..... 15A
Tail and parking lights, left

Number (license) plate light

Light warning buzzer

Seat belt lock and ashtray light, rear...... 15A
Lighting, switches on trans tunnel

Tail and parking lights, right

Relay, fog lamp (Sweden)

1

*Applies to 1983 models.
1982 models:

Four-way hazard warning lamps ......... 25A
Headlight flasher (via fuses 17 and 18)

Central locking system

Fuel pumps E-engine.................... 25A
(via fuel pump relay)
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1984

Fuse Circuits protected Fuse
num- rating

ber

30 + feed (circuits always live)

1 Fuel pumps E-engines + Cl system.......
(via fuel pump relay)
Fuel injection ((B23ET)

2 Four-way hazard warning lamps .........
Headlight flasher (via fuses 17 and 18)
ABS

3 Extra lights (spot/fog lamps in air dam/
frontspoiler). ...
Rear fog lamp relay

Vanity mirror lamp

Glove compartment lamp

Engine and luggage compartment lamps
Interior lamp

Power aerial

Door warning lamps

Radio

15+I-feed via relay (ignition II)
(fuses 687 via relay)
6 Electric cooling fan.............ooovvn
Fasten seat belt light
Heated seats
7 Pover Windows .....oovvvvviiinenneninns
8 Day running lights .............coocven
Bulb failure sensor
Relay, power windows + cooling fan
9 Heated rear window. .........coovvvvnenn
Power sun roof
Air conditioning

15+R-feed (ignition Il & IiI)

10 Instrumentation...............ooiiin
Reversing (back-up) lights
Ignition setting
Cruise control

Spade terminals + 15 in central electrical

unit:

— Qil level sensor

Seat belt reminder (USA)

Exhaust gas temp sensor

- Relay, temp controlled ign. advance)
— Converter (ABS)

11 Direction indicators.............cooivvinn
Overdrive relay
Constant idle speed system
Glow plug relay
Hot spot relay
Warm start-valve (carb. engines)

Section 3 Electrical System

1984
Fuse Circuits protected Fuse
num- rating
ber
X-feed (ignition | & II)
12 Cigarlighter .........ccoovviiiiiiiiinnn 15A
Radio
Power door mirrors
Power driver's seat
13 [ 10 P 25A
Windshield wash/wipe (intermittent relay)
Headlamp wash/wipe
14 Eaf MOLOT s e v v 56 smsses & b5 o 5 5 sespson s o 30A
Air conditioning
15 Tank pump E and F-engines via fuse num-

DEr M ssessummussssssusmmssiss a6 gsmves s 15A
(only in circuit when starting and when en-
gine is running)

Main and dipped beams

16

17

18

19
20

Rear fog lamps (UK + S) ..........covet 15A
Headlamp cut-out

Indicator lamp, main beam .............. 15A
Main beam, left

Main beam, right............ccoivieont. 15A
Relay, spot lights

Dipped beam, left...........ccovvivenns 15A
Dipped beam, right...........covviienin, 15A

Feed from light switch (58)

21

22

Instrument and control lighting, front..... 15A
Tail and parking lights, left

Number (license) plate light

Seat belt lock and ashtray light, rear...... 15A
Panel light, auto selector lever

Lighting, switches on trans tunnel

Tail and parking lights, right

Relay, auxiliary lamps
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Section 3 Electrical System

Fuse
num-
ber

1

O 00 N O»

10

11

130

760 1985-1987
740 1985-1988

Circuits protected Fuse
rating

Fuel pumps E-engines & Cl system....... 25A

(via fuel pump relay)

Fuel injection (B200ET, B230ET)

ETC

Hazard warning lights ................... 25A

Headlight flash (via number 17 & 18)

Central lock

ABS

Relay, auxiliary lights.................... 15A

(spot/fog in front spoiler)

Relay, rear fog lights

Brake lights...........cooviiiinnn, 15A

Gear shift indicator (USA & CDN)

ClOE K sviic v 5 b fobidimnen 85 5 8§ 5 SABTHEH 745555 ne 15A

Vanity mirror light

Glove compartment light

Engine compartment and boot (trunk) light
Courtesy lighting

Radio

Power aerial

Door-open warning lamps

Heated frontseats .................. 30A (15A)
Electric cooling fan ................. 25A (30A)
Power windows .................coovn 30A
Direction indicators...................... 15A

Fasten seat belt light

Heated front seats

Power windows

AC

Electric cooling fan

Heated rear window..................... 30A
Power sun roof

Power door mirrors

TANK PUMID « ¢ ¢ o wmussesn io e s u s ssomsseies sses oo 15A
Heated Lambda-sond

Fuse
num-
ber

12

13

14

15

16

17
18

19
20
21

22

23

24
25

26

760 1985—-1987
740 1985-1988

Circuits protected Fuse
rating

Reversing (back-up) lights ............... 15A

Indicator lamp, low oil level

Overdrive

Ignition advance

Cruise control

ABS

Fuel valve, diesel........................ 15A

CIs

Glow plugs, diesel

Automatic choke

Power door mirrors ..................... 15A

Cigar lighter

Radio

Tailgate wiper

FLOTI 4 mcinsa s o 5 5 5 8 Siatatonson w6 x » o & 0 osesantana 5 25A

Windscreen wiper

Headlight wash/wipe

Heaterfan ...................coiiiiiinn, 30A

AC

Main beams, left......................0. 15A

Main beams, right....................... 15A

Spot lamps

Dipped beam, left....................... 15A

Dipped beam, right...................... 15A

Instrument and panel lighting............ 15A

Tail lights & parking lights, left

Numberplate lighting

Seat belt light & ashtray light, rear....... 15A
Selector panel light, automatic trans.

Lighting, trans. tunnel switches

Tail lights & parking lights, right

Relay, auxiliary lights

POWEE SEBIS. ¢ » 1 s i ospsswinn 65 5 5 5 5 5 wosssmnso o 7 5 4 15A
Day running lights 1988—

Supplementary restraint system (air bag). 30A

Day running lights ...................... 15A
Rear fog lights (USA & CDN)

Dim/Dip (UK)

Power driver'sseat...................... 30A
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Fuse
num-
ber

1

0 00 N

10

740 1989-1990

Circuits protected Fuse
rating

Fuel pumps, injection engines ........... 25A

Relay, Motronic, LH-Jetronic

Hazard warning lights ................... 25A

Headlight flash (via number 17 & 18)

Central locking

Relay, auxiliary lights.................... 15A

Relay, rear foglight

Brake TGS « « v+ s wmuwmssies o s 5 swasiomn 6 5.5 55 15A

Gear shift indicator

ClOCK s 7 5 v 5.4 3 pivavsvmss 5505 5 5 amwminore § 53 55 15A

Vanity mirror

Glove compartment light

Engine/boot lights

Courtesy lighting

Radio

Power aerial

Door-open warning lamps

Heated front seats (1989) ................ 30A

ECC

Electric cooling fan (1989) ............... 25A

Power windows ...suisassassssnmmmaissssss 30A

Direction indicators. .............c.oouu... 15A

AC, ACC

Seat belt reminder (USA/CDN)

Power windows/electric cooling fan

Heater fan

Power front seats

Hot start valve

Heated rear window..................... 30A
Power sunroof

Power door mirrors

Fuel tank pump ...t 15A
Heated Lambdasond
Reversing (back-up) lights ............... 15A

Overdrive relay

Spade connectors (+15), central electrical
unit

Exhaust gas temp. sensor

Cruise control

Fuel valve, diesel...................ocot 15A
Glow plugs, diesel
.Charge pressure limiter, Turbodiesel
Hot spot
Fuel cut-off valve
Idle valve
Idle advance
PTC resistor

Fuse
num-
ber

14

15

16

17

18

19

20

21

22

23

24
25
26

Section 3 Electrical System

740 1989-1990

Circuits protected Fuse
rating

Power door mirrors ............covvuunnn 15A

Cigar lighter

Radio

Tailgate wiper, interval relay

HOND, i s 3 5 3 nssscmona s 5 5 3 s mseiastas s s ¢ 25A

Windscreen wipers
Headlight wipers

Heater fan i: s isimmmenvsoosseammmmnnsos 15A
High beam, left ......................... 15A
Indicator lamp. high beam

High beam, right........................ 15A
Relay, aux. lights

Foglights

Low baamm, 16t . « s sswwwwns s« 5 v 5 smmioms » 15A
Foglights

Low beam; right : s suwsmans s v s simmnmes 15A
Parking lights, left front & back........... 15A

Number plate lighting

Instrument & control lighting

Parking lights, right front & back ......... 15A
Lighting for seat belt locks & ashtray, rear
Auto.trans panel light

Day running lights (1989) ................ 15A
Heated front seats (1990)

Spare (SRS)....vviviiiiiii i
DIM:=DIP s cossimscmmns 5 s ssmmmastmsg e s s s 15A
Radi6, amplifier s ss s seescasnssi va s s masan 30A
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Section 3 Electrical System

BL-Y

760 1988-1990

GR-R 11/35 : ) 11
11/34 3-GR- =
2/11:3 e —
308 ® rss ] A 15/1
BL-Y
/19 11/11 6-BL-SB 11/24
3/2:10-—woaly | cendar r=rrral] | 3
‘ BT
1129 ar 11/12¢-BN-W 11/25 lxl
"‘E"&GR Eﬁg?‘v&’ IR\" | m—— | *|iE
2/1:5 10A 15A RO 25A |
13 11/13 11/26 R
$7-BL~\V~~E-LBLVW __Ji BL-Y ~GNR o1 —
54 A T0A
3/3:6,8 11/4 -R-W 11/14 11727
d "E\LZ:RA\' ’-Ei-i* GR-Y | GN-Y 3/2:12 A
15A 10A 15A 5 @“I]
11/5 11/15 11728 ¥
4/9:37,51\[,53 fidi E’i \IOZ T \,o
5/12:2—BNss 00 vse—3/3:2
/6 11/16 11/29
7/1: ]—w—wGNﬂsEI-ZGN El GN-ss onss— 3/3:4
' I bwx g1
' /7 117 11/30
. *——GN-W—G-E—i—GN-\\' Ei P Lp .
7/1:3 o Pi%* %2/13.2
113 V58 1118 11/31 19/4
3/2:3— W-sB —f—FeWsB 14 vsB | yeNoE—] Y-BN
15A SA 25A
119 oW 11/19 11/32
3/2:7_—\'0‘“' ‘S‘E‘i:w e i OR P-SB o— P-SB
10A 154 i) TR
11/102 11720 11/33
2 1 —tE 0 y < Y GN-BN
3/2:13 w A ﬁ
4/9:5— ¢ Pl o
BL-GN 15/3
OR — 5A BLGN
nfzzi
BLR —+é- BLR
5/3:3 -
. 11723 I 15/7
R
BL-R

Fuse Circuit protected

OR

Fuse Circuit protected

1 Left parking light
Numberplate lights
Right parking light
Left main beam
Right main beam
SRS test point
Left dipped beam
Right dipped beam
Foglight, front
Foglight, rear
Instrument and control
lighting

CQOWoOoONOOA~WN

ki

=
—_

Turn signals

Cruise control
DIM/DIP

Heated rear window
Heated door mirrors

Sy
w N

132

Reversing (back-up) light

14

16

17

18

19

20

21

22

15—circuit in relay box

— bulb failure sensor, rear

— exhaust temperature
sensor

— overdrive

— power windows

— power sunroof

— fasten seat belt reminder

Spare

Spare

Radio

ECC

Power door mirrors

Tailgate wiper

Power seats

Cigar lighter

Horn

Windscreen wipers

Headlight wipers

ETC

Glow plugs, diesel

CIS

Spare

11
21
2/11
2/13
31
3/2
3/3
4/9
5/3

5/12

6/31

7"
11/1
15/1
15/3
15/7
19/4

A

Battery

Main headlight relay

Electric cooling fan, relay
Motronic, LH-Jetronic, relay
Ignition switch

Light switch

Main/dipped beam switch
SRS crash sensor

3-pole combined instrument
connection

12-pole combined instrument
connection

Fuel pump

Bulb failure sensor, rear

— 35 Fuses

Positive terminal

30—circuit in fusebox

Ground connection via door switch
Clock

Connector, left A-post
(Connector, right A-post, B 280 E/F)

Fuse Circuit protected

23
24
25

26

27
28

29
30
31
32
33
34

35

Spare

Spare

Hazard warning lights
Central locking
30—circuit in fusebox
— clock

— courtesy lighting

— door warning lights
Brake lights

ECC heater fan
ECC

Power aerial

Towing bracket lights
Tank pump
Lambdasond

Fuel injection

Main fuel pump
Amplifier, radio
Radio

Power windows
Power sunroof
Heated seats

Power seats
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780 1988
Fuse Circuit protected Rating
No.
1 Mainfuel pump «.ccvovvmemvsmsvsiinssniias 25A
2  Central locking, system, hazard
warning lights, rear foglamps................ 25A
3  Dipped beams, rear foglamps............... 15A
4 Brakelights: - « s smosm imm s s s s s wos e wmn aom s 15A
5  Glove compartment lighting, clock, .......... 15A
radio, engine compartment lighting,
interior lighting, boot lighting,
electric aerial, door courtesy
lights, vanity mirror
6  Electrically-heated frontseats............... 30A
7  Electronic climate control (ECC)............. 30A
8  Electric window winders.................... 30A
9 Seat belt reminder, direction ................ 15A
indicators, air conditioning,
electrically-heated front seats,
electric window winders
10  Electrically-heated rear window, ............. 30A
electrically-heated rear-view
mirrors, electric sun roof
11 Fuel pump (tank pump), . ..., 15A
electrically-heated oxygen sensor
(Lambdasond) (B280F)
12 Reversing lights, cruise control.............. 15A
ignition on, automatic
transmission disengagement
13 Automatic idling controls ................... 15A

Section 3 Electrical System

780 1988
Fuse Circuit protected Rating
No.
14 Power rear-view mirrors,. . .................. 15A
cigarette lighter, radio, heater fan,
air conditioning
15 Horn, windscreen wipers, windscreen. ... .... 25A
washers
16 -
17 LHmainbeam....................cc.ovne. 15A
18  RH main beam, supplementary main beam. .. 15A
19 LHdippedbeam .......................... 15A
20 RHdippedbeam....................cc.i.n. 15A
21 LH parking lights, front and rear, ............ 15A
number plate light. lllumination of
ashtray, heater controls, rear window
heater switch, electric sunroof switch.
lllumination of instruments and
switches to left of steering wheel
22 lllumination of seat belt locks ............... 15A
RH parking lights, front and rear.
lllumination of storage pocket between
front seats. Supplementary main beams.
23 Relay,powerseats .................ouunn.. 15A
24 Power passengerseat ..................... 30A
25  Rear foglamps (USA/CDN) ................. 15A
26 30A

Power driversseat ...............ccoovnn.

N.B. The system also includes a 10A fuse for the ABS
(anti-lock braking system) function. This is incorporated in
the transient surge protector at the pedal mounting.
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Section 3 Electrical System

780 1989-1990

Fuse Circuit protected Rating
No.
1 Mainfuelpump ...........ooiiiiiiiaa, 25A
2  Central lock, hazard warning lights, main
beam flash «:swvimesmismismimsinsimnismiams 25A
3 Foglights, front &rear...................... 15A
4  Brake lights, power boot (trunk) release . ..... 15A
5  Glove box light, clock, radio engine comp.
light, courtesy light, boot light, power radio,
door open warning lights, vanity mirror light,
door instep light, central lock relay........... 15A
B  ECL sos winsenmmamenss ik sme s s s 30A
ECC heater fan
7 Heatedfrontseats......................... 30A
8 Powerwindows..............coiiiiiiiiin. 30A
9  Fasten seat belt reminder, turn signals,
heated front seats, power windows .......... 15A
10  Heated rear window, heated door mirrors,
POWBHE SUNTOOE .55 555 w5 65 ¢ wmiw s mvmn o i i st s 30A
11 Fuel tank pump, heated Lambdasond
(B28BOF, B2B3OFT)x s 5555054 5160 nm s mvis oo s e aioe 15A
12  Reversing (back-up) lights, cruise control,
15-circuit card in central electrical unit,
OVOIAINING o s ovvwmen s sw s him s i s 9 s wiws 5655 05 o 6 15A
13 Glow plugs (diesel), fuel valve (diesel),

134

boost pressure limiter (turbodiesel), electric
coolingfan..........coviiiiiiiiiiiiiinnn. 15A

Fuse Circuit protected

No.
14

15

16
17
18
19
20
21

22

23

24
25
26

780 1989-1991
Rating

Power door mirrors, cigar lighter,
radio, reading lamps (rear), ECC, power fuel

tank flaprelease ...................... ... 15A
Horn, windscreen wash/wipe, headlight

wiper, power frontseats.................... 25A
AMPHAIET; TONL ;< v 55650 0wt wmimm s we s 15A
Main beam (left), indicator lamp main beam .. 15A
Main beam (right), foglight.................. 15A
Dipped beam, left ....ccivisssinveinisnisis 15A
Dipped beam, right . ................... ..., 15A

Parking lights (left), front & rear,

numberplate light, lighting for: ashtray

(front), heater control panel switch, heated

rear window switch, power sunroof switch,
instrument lighting & switches to left of

steering Whoel . .« ss ssssmssssswsvasiiisas 15A
Parking lights (right), front & rear

Relay, front & rear foglights, auto.

trans selector panel light, lighting for:

heated front seat switches, storage box

between front seats, rear ashtray ........... 15A
Relay, power front seats (1989)

Amplifier,rear. ...l 15A (25)
Powerdriverseat.......................... 30A
Rear foglight (USA/CDN) ................... 15A
Power passengerseat ..................... 30A

Additional fuses

ABS: one 10 A fuse incorporated in the transient surge pro-
tector at the pedal mounting

Radio amplifier (front & rear); two 30 A fuses next to battery
(not Italy)

B230FT high output: one 10 A fuse mounted on left sus-
pension tower
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740/940 1991

Section 3 Electrical System

740/940 1991

Fuse |Fed by Circuits protected Fuse Fuse |Fed by Circuits protected Fuse
num- rating num- rating
ber ber
1 Battery + Fuel pump 25 A 13 Ignition Automatic preheating, diesel (15 A
Relay, injection system switch 15 Fuel valve, diesel
Ignition system Charge pressure limiter
Lambda-sond preheating turbo diesel
(not B230FT) EGR, diesel
5 (Control unit, fuel system, not fused)
. Hagard flash lights : 25A (Control unit, ignition system, not
Main beam flash (via fused)
fuse 17 and‘ 18) (Power stage, fuel system, not fused)
Central locking (Diagnostic connector, not fused)
3 Power seats (motors) 15 A 14 Ignition Radio 15 A
(X-relay, main beam, not fused) switch X Power mirrors
4 Brake lighi switch 15A Tailgate wash/wipe
Bulb failure warning Cigar lighter
— brake lights 15 Horn 25 A
PSUIL 0N, Ibtieniok Windshield wash/wipe
5 Clock 15 A Headlight wash/wipe
Radio Power seats (controls)
Power antenna (SRS Airbag not fused)
Door warning lights 16 Heater fan (not ECC) 30 A
Courtesy lights ECC, control unit
Make-up mirror i ECC, solenoid valves
Glove compartment light
Trunk light 17 X-relay, Left main beam 15A
main beam Indicator light, main beam
6 ECC, heater fan 30 A
ECC, controll unit 18 Right main beam 15 A
7 | 30-busbar Fog lights (940) 30A 19 |Bulb Left dipped beam 15A
(battery+) Rear fog lights failure Relay, front foglight
or X-relay, warning Beam length control
main beam 20 Right dipped beam 15 A
8 Main relay, Power windows (motors) 30 A Beam length control
B s 21 |Main Left parking lights, 15 A
oaling; light relay front and rear
Hoas Licence plate light
9 |Ignition Fasten seat belt reminder 15 A Panel lights
switch 15 | Turn indicators : 2
15 A
Magnetic clutch, ECC comp. = rrlé?]rt]ta;:]adrlgagr lighte,
Relay, electric cooling fan Relay, foglight front
II:A - i p:ower aind Belt and ashtray lights back
eaking, soats . Shift selector light
P-shift inhibitor (solenoid) Lights, switches and
(ABS surge protector not fused) compz;rtment i
L :ea:eg i) WInd oW 30 A 23 Main relay, Heated front seat 25A
Pea 9 mlrrors,f power and (power)
Sier sun teo heating, seats
11 Relay, in- Tank pump 15 A 2 ”
jection Lambda-sond, pre-heating - E:Sfer:/)e (3RS apnoRs
system (not B230FT)
" > 25 Ignition Rear fog lights USA/CDN 15 A
12 |lgnition gack;iup I|gh|ts NIAE 154 switch 15 | Automatic dipped beam EU/OS
switch 15 Vﬁ: f"."/ © rofay, 1 or light (can be turned off)
Sl el warming switch Radio, USA/CDN/GB
Exhaust temp. warn. (Japan) (lights)
8D’. AW71I | (Switch, fog lights, 940
PU USA/CDN not fused)
26 Battery + Radio, amplifier 15 A
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Section 3 Electrical System

960 1991

Fuse
num-
ber

Fed by

Circuits protected

Fuse
rating

960 1991

Light
switch

Left parking lights,
Licence plate light
Bulb failure waring
— outer rear lights

10 A

Fuse
num-
ber

Fed by

Circuits protected

Fuse
rating

Right parking lights,
Bulb failure warning
— inner rear lights

10 A

19

Main light
relay

Left main beam
Left auxiliary beam

15 A

20

Ignition
switch X

Control unit, ECC
Power mirrors

Power seats (controls)
Tailgate wash/wipe
Cigar lighter

15 A

Horn
Windshield wash/wipe
Headlight wash/wipe

25 A

Right main beam
Right auxiliary beam

15 A

21

SRS diagnostic socket

22

Bulb failure

warning,
9-pole

Left dipped beam
Beam length control, left

15 A

Right dipped beam
Beam length control, right

15 A

10

Light
switch

Foglights front

15A

23

Ignition
switch 15

Automatic pre-heat, diesel
Mode selector

5A

ABS (control unit)
(Combined instrument not fused)

5A

Control unit, AW 30-43
(A/power)

Control unit, fuel system
Relay, electric cooling fan
(B 230/B 280)

Diagnostic socket (B 6304)

10 A

Foglights rear
Indicator light, foglights rear

10 A

Lighting:

— Instrument panel

— Controls

— Mode selector

— Beam length control
— Sun roof

— ECC controls

— Radio

— Clock

— Cigar lighter

— Ashtray, front and rear
— Shift selector scale
— Seat heating

— Seat belt locks

5A

24

25

26

11

13

14

15

16

Ignition
switch 15l

Back-up lights
Turn indicators
Cruise control

15 A

|27

28

Reduced dip beam (Dim-dip)
P-shift inhibitor (control circuit)

15A

Heated rear window
Heated mirrors

25 A

29

Battery +

Control unit, AW 30-43
(B/memory)

Control unit, fuel system
Control unit, ignition system

10 A

Hazard flash lights
Central locking
(Light switch not fused)

25 A

Clock

Courtesy lights

Door warning lights

Engine compartment lighting
Trunk lighting

10A

Brake light switch

Bulb failure warning sensor
— brake lights

P-shift inhibitor (solenoid)

15A

Heater fan (ECC)
ECC compressor

30 A

Power antenna
Trailer
(Turn indicator switch not fused)

30 A

Exhaust temp. warn. (Japan)
Overdrive (M 46, AW 70/71)
Power windows (controls)
Power sun roof (controls)
Heated seats (controls)
Fasten seat belt reminder
Bulb failure warning, 14-pole

10 A

30

Relay, fuel
injection

Tank pump
Lambda-sond

10 A

31

Battery +

Relay, fuel injection
— Fuel pump

25 A

32

33

Battery +

Amplifier, radio

15 A

Radio

10 A

Reserve

34

Reserve

17

18

Ignition
switch X

Reserve

35

Relay, power
windows

Power windows (motors)
Power sun roof (motor)

30 A

Heated seats (power)
Power seats (motor)

30 A

Radio
(SRS Airbag not fused)

5A
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Section 3 Electrical System

Group 38 Instrumentation

Fuel level sensor
Lever-type sensor (1982-86)

Volume Resistance
EMpty.sssssvaisss sasmess 0L 296+15 Q
Full...ooooee 60 L 362 Q)
(16 US gals)

Lever-type sensor (1987-)
Tubular-type sensor (1986-)

Volume Resistance
EmMply. s 569550505 s ave s oL 0Q
RO 50 mrsam s mae 60 L 280 Q
(16 US gals)
Tubular-type sensor (760/780 1988-)
Volume Resistance
=137 0] A - ———— oL 0Q
Full oo 80 L 363-370 Q
(21 US gals)

Coolant temperature sensor
Resistance at different temperatures

(1982-86)

Temperature Resistance
60°C (140°F) : oo fsissansmusn 217+35 Q
90°%C (194°F) . s s s s s s mv v 87+15 Q

Y00C (2T2°F) < cio s Sias i s wn 6711 Q

(1987-)

Temperature Resistance
60°C (140°F) . .......cvvnn 560 Q
9O°C{124°F) . ouvmvnmunmenm 206 Q

100°C (@12%F) <o ismersssmes 153 Q

Lever-type sensor, increased-capacity tank (1982-85)

Volume Resistance
EMPNG: 5 5.5 smummi s sms i oL 18 Q
Fllll s s v 2w v s s sm s o s 51 20 L 1Q
(5 US gals)
Lever-type sensor, increased-capacity tank (1986-)
Volume Resistance
Empty extra tank ......... oL 0Q
Full extra tank
— extra tank lever-type
SOMBON s servivn = pagusypass 20 L 60 Q
(5 US gals)
— main tank lever-type
SONSO w56 v oo s 20 L 27.5 Q
(5 US gals)

134 634
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Section 4 Power Transmission

Section 4 Power Transmission

Group 41 Clutch .. ..o 138
Group 43 Manual transmission. .................. 138
Group 43 Automatic transmission BW55.......... 140
AW70/71/72. .. .. 142
AW30-43 LE.... 146
ZF4HP 22...... 149
Group 45 Universal joint. ...........oooiiiinn, 151
Group 46 Rearaxle...........ooooiiiiiiinn, 151
Group 41 Clutch

129 847

Pressure plate, max out-of-true ...............cooiiiiiiin, 0.2 mm (0.008 in)
Clutch fork free travel:
hYAraUNC < « 5 o s sim e wi s w0 s v s w105 w00 5 5 90 5 i v e 37y o 3 900, 6 0 o not adjustable
clutches with return spring (A) . ..., 1-3 mm (0.04-0.12 in) (to front) AW.
clutches without return spring. ..., 1-3 mm (0.04-0.12 in) (to rear')-»z:ﬂ]]:@m—@}?#
Cliitch pedal HaVel «uim:smssies csisnemssus smunessmpomywos sue 160 mm (6.23 in)

* Spring (B) attached to pedal carrier as illustrated.

136 763

Group 43 Gearbox

Manual gearbox 132 423
M47/M47 1l
Reduction ratios:
1S GOAT: s om0 v viws w1ows 0 pre s iy 90 Sigwe mey S8 03 Wb s o b ane s wa b d s .03: 4.08:1
DIV QRN - oo 56053 i s 5 .6 555§ 005 i § VS 968 958 8 0 S W L 16: 2.16:1
B0 GOAF 55 ¢ vmros 08 b 43 5 & w500 5 Wi 4 05 5 00 4 00 0 8 9 00 B0 g i e s 37 1.37:1
BN GOAY < e v s w9505 657 8 98 5 i 6 5 s e s v f 3 1500 5 5005 S B8 65 B0 B S : 1:1
Overdrive: (M 47 B GEAE) & s e s s vm i o s o s w5y o ws s mos i y s s v s 0.79:1 0.83:1 (M47 11: 0.82:1)
BUEVBTSEL 5 e gust s 595 8 vust 5 55 At 5 64 s R m A Mo 3 E S A G @I BMER @EARYEGER 3.68:1 3.68:1
* In some cases 3.71:1
Clearances
Clearance: reverse gear to gear selector ................ mm (in)  0.1-1.0 0.1-1.0
(0.004-0.040) (0.004-0.098)
Axial clearance: inputshaft ................... .. ... mm (in) 0.01-0.20 0.01-0.20
(0.0004-0.0079) (0.0004-0.0079)
countershaft. ..o vswssmsswrnmesmssisss mm (in)  0.03 (0.0012) to 0.01-0.10
preload of 0.05
(0.0019) (0.0004-0.0004)
mainshaft: «: s swesmesmusmesmesme sems s pe mm (in) 0.01-0.20 0.01-0.20
(0.0004-0.0079) (0.0004-0.0079)
138 5th gear synchronizer hub .............. mm (in) - 0.01-0.20

(0.0004-0.0079) (M47)
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Oil pressure, overdrive

DireCt dtiVe . voi s b imibmiis@enmismimiiais s samss e

Overdrive engaged

D24 T/TIC, with asbestos-free friction linings ....................
Gasoline turbo with asbestos-free friction linings .................
Gasoline turbo with old type friction linings......................
Remaining, with old type friction linings . ........................

Early type friction linings (1987). ...,
Asbestos-free linings (1988—). ...

Tightening torque data

BElIFOSTING 5 5 590 5 5 50 5 @o 5 60 505 615 5 50 & 1 & 6V & A0S § (598 8 GG & G0 6 1§
Gear lever mounting bracket bolts. . ........... ...t
Gearbox cover bolts. .. ...
Countershaft, M7 . .swvsmsimmimismismusmesmonmosimssmssmesmeis
Drive flange nuts, M47, M16........... ...

W20 e s s g s o imrms s 5 5 08 3 W 0 008 6 R0 E 808 6 0

Rearcover, M46. .....cci e aioiemssminmisvosiansisnsnivasiniin
Rear cover, 5th gear synchronization, M47 1l....................
Oildrain PlUgS . .. oo

Lubricant

Capacity, M46, early type, —1990 Litres (USqgts) ................
late type, 1991— Litres (US qgts)..................

M47, early type, Litres (US gts)...........coovviin.t.

late type, Litres (USqgts).........ccovvivvninnnn.

* On complaints about gearbox noise, Volvo Thermo oil (P/N 1161243-9)
can be used.
Volvo Thermo oil is only recommended for vehicles driven in areas where
ambient temperature seldom drops below —10°C (+14°F), or high mileage
vehicles such as taxis.
NOTE: Do not mix oil types.

Section 4 Power Transmission

approx 0.15 MPa (21.3 psi)

Type J

2.8-3.1 MPa (400-440 psi
2.8-3.1 MPa (400-440 psi
3.9-4.2 MPa (555-600 psi
3.7-4.0 MPa (525-570 psi

Type P
2.8-3.1 MPa (400-440 psi)

Type J/P-hybrid

3.7-4.0 MPa (526-569 psi)
2.7-29 MPa (384-412 psi)

Nm ftlb
35-50 (25-35)
40 (30)

15-25 (10-20)
35-45 (25-30)
70-90 (50-65)
90-110 (65-80)
165-180 (120-130)
12-18 (9-13)
120 (87)

27-40 (20-29)

Litres US qts

ATF* type F or G

2.3 (2.4)

2.6 (2.7) I
1.3 (1.4)

1.6 (1.7)
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Automatic transmission BW 55

Make and tYPBk « wo v mes oot swm s b e we s 65055 008w s seniymme s Borg Warner type 55
Reduction ratios, 1stgear............. .o 2.45:1
200 GOAF w0 we sive s s aisnnemns o ammmmes v wees 1.45:1 x Converter ratios
B GO v 5 50 s s sy el § 5006 2 6 BE R D8 T FG 1:1
RREVBISE & e s e 3 it s s i i s w590 s 2.21:1
Torque converter, typeratio ..., 1—-approx 2:1
LUIDTIGERIE: 5t 5.0 8 50 £ 8500 5 58 s i 5 5 s Gl 003 S 9§ SR8 W8 ATF, type G (or F)*
FlOM CEPAGIIYE ¢ oo mioe s o o momow e b s toos s dres 60835 5w s mony v s e o 6.9 litres = 7.2 US qts (incl. approx 2.5 litres = 2.6

US qts in torque converter)
* ATF = automatic transmission fluid.

Engine type Normal Type Type plate MODEL ADE 1N U K
stall speed* designation colour 55 @i
r/s (r/min) COUTHTRIES
SERIAL LTI

B28A 38.3 (2300) 029 Light brown =i
* At sea level.

Stall speed drops 2 r/s (120 rpm) for each 1000 m increase in altitude.
Throttle cable setting
Distance between adjusting sleeve and stop

A TG . a5 w5 0 0 B P S B0 S S @ ST PGB DR O.2§r—11.é) mm (O'%O(;?S%MO in)

KICKETOMWIT 5515 s 56043 i i s 6 e 0 6 B W 51 T - 2 TH09

PG —0g ™ @ Z0.024M)
Clearances
Oil pump: pump body — outer cog wheel........................ 0.07-0.30 mm (0.0027—-0.118 in)
arc segment — large cogwheel................... ..., 0.11-0.50 mm (0.004-0.019 in)
axial ClOATAIICE « « w s sv wissiosins s s oo s mie s im 306 6 Mg e s 0.02-0.10 mm (0.0008-0.004 in)

Clutch C2, brakes B1 and B2:

clearance between clutch assembly pressure plate and
IOCKIG 025 s 0 5. w008 05 0580 900 5 55 008 it o 6 s 6 v e G s 0.3-1.2 mm (0.0118-0.0472 in)
Input shaft, clutch C1 axial clearance........................... 0.20-0.55 mm (0.0078-0.0216 in)
Output shaft, axial clearance .................ooiiiiiiiiinn. 0.20-0.55 mm (0.0078-0.0216 in)

Line pressure

TEATINGY DD s s o e s o o o v s 5 30 5 B 0 3 e 6 91 3 000 300 2 610 3 G & 03 & i 3 0.53-0.63 MPa (75-90 psi)
P i o 5 0 0 80 8 e R B 6 6 G R R 0.74-0.91 MPa (105-129 psi)
STAlSPEEE) D 0-s « v v s msw s v oy 8 308 5 55 5 0 § 0055 9055 5 £600 8 B0 £ 6% 3 s« 1.12—1.37 MPa (159-195 psi)
R i 1 s 5 50 5 i o i s o e ¥ R SR S BB (R R TI0S 1.54-1.96 MPa (219-279 psi)
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Regulator pressure
Final drive ratio 3.31:1

At30Kkm/h (19 mph) ..o 0.10-0.13 MPa
At 60 Km/N (38 MPR) civvsmisssmismenminninnmesmnsmesomsssonianss 0.14-0.18 MPa
At 110 km/h (B9 mMph) ..o 0.30-0.36 MPa

Gear changing speeds
Limits for kick-down shift points, km/h (mph)

T e 71 (44)

2B it o s S RO D RS MRS e MEEH a9 B 8 E B 128 (80)
R LT T 117 (73)

B €m0 5 i 5 il 5 e A U FE 05 E B E i B e 6 i § et e ) ) ot approx. 60 (38)

Transmission brake and clutch plates
Min permissible thickness. ............... ...t 2.1 mm

Tightening torque data

Nm
Drive plate —torque converter ..., 41-50
Torque converter casing —engine, M10 ........................ 35-50
MAZ simsseiomirmes comismeas 55-90
Center support — transmission housing
tighten alternately in steps of 7 Nm (5 ftlb).................... 24-28
Pump cover —pump housing ...........ccoviiiiiiiii i 6-9
Pump — transmission housing ..................ccoiiiiiiiin.. 22-28
Plate above parkingdetent....................... ... L 6-9
Nm
Torque converter casing — transmission housing
AXMAO . 26-40
AN s s m el e mat s rm s Zo s MEs iR s M WEaE s M @3 47-60
Rear housing — transmission housing. . ......................... 26-40
Valve bodies — transmission casing ...........covviveeeinnaan.. 8-12
Valve bodies, forcam, M6 ..., 6-9
Valve bodies, other bolis, M5........ ..., 5-6
Cover plate —gearbox housing ................c.cciiiiiionn. 5-6
Strainer — lower valve housing M6 .................cooivii.L. 6-9
Oil pan — transmission housing (yellow gasket) .................. 6-10
Oil pan — transmission housing (blue gasket).................... 8-12
Drive plate —output shaft ........... ... ... ... .. i i 40-50*
Blind plug, for pressure test ...........cccoiiiiiiiiiiii. 9-12

* Seal with Locking fluid 1161 053-2 (1 161 054-2).

Section 4 Power Transmission

(14-18 psi)
(2026 psi)
(43-51 psi)

(0.083 in)

ft lb

(30-37)
(26-37)
(41-66)

(19-29)
(35-44)
(19-29)
(7-9)
(4-6)
(3-4)
(4-6)
(3-4)
(4-8)
(7-9)
(29-37)
(6-9)
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Section 4 Power Transmission

Automatic transmission AW 70/71/72

132 424

138 733

Engine Type Stall speed’ Volvo P/N Plate
r/s (rpm) colour
B19E AW 70 36.7 (2200) 1208314 Silver
B23E AW 71 35.0 (2100) 1208300 Orange
B23FT AW 71 41.7 (2500)? 1208334 Pink
B28A AW 71 35.0 (2100) 1208360 Yellow
B28E AW 71 35.0 (2100) 1208310 Black
B28F AW 71 33.0 (2000) 1208248 Blue
B200K AW 70 38.0 (2300) 1208332 Red
B200E AW 70 35.0 (2100) 1208415 Green
B200F AW 70 37.0 (2200) 1208659 Pink
B230A AW 71 35.0 (2100) 1208304 Black
B230K AW 71 —1986 42.0 (2500) 1208371 Pink
AW 71 1987- 42.0 (2500) 1208417 Blue
B230F AW 70 USA/CDN
5-door, Japan, 33.0 (2000) 1208563 Dark brown
Australia 1988
AW 70 USA/CDN Japan/| 33.0 (2000) 1208604 Pink
Australia
AW 70 Others 33.0 (2000) 1208652 Red
B230FB AW 71 33.0 (2000) 1208 682 White
B234F/G AW 72 USA/CDN 30.0 (1800) 1208637 White
41.0 (2450) 1208 666 Orange
Europe 30.0 (1800) 1208638 Black
41.0 (2450) 1208667% Green
B230FT AW 71 45,0 (2700)? 1208334 Pink
45.0 (2700)? 1208661 Yellow
USA/CDN/Japan/
Australia 1990 42.0 (2500)? 1208642
Others 1990 42,0 (2500)? 1208643
B280E AW 71 Scandinavia 35 (2100) 1208 533% Green
AW 71 Others 35 (2100) 1208534 Orange
B280F AW 71 35 (2100) 1208532 Purple
AW 71 35 (2100) 1208 533% Green
) At sea level. Stall speed drops 2 r/s (120 rpm) for each 1000 m increase in altitude.
2 Start—stop.
3 With kick-down inhibitor.
AW 70/71 AW 72
Reduction ratios; 1 SEOOAT w. vasw s swm s smms 68 585 0w s s s o i s s 2.45:1 2.83:1
213 [0 (o =1 | RPN SP S 1.45:1 1.49:1 x Converter
BEA GOAT: e s i st srmm wvas w#%  5a diwis ow s 536 9% 4 575 55 1:1 11 ratios
VLRIV s cove swrs oo wmcwarions g 2 3 i 5 iy AR A 5 0.69:1 0.73:1
BROVOISOL: 155 7s 5 im0 500 S 55 4508 e v 51 m s & R, 0001 62 2.21:1 2.70:1
Torque converter:
[(=To [#1vi([o] 4 1 ([0 PR 1-2:1 approx
Lubricant; fluid CAPAGHY ... . s s sviw s mssmsswesmssdosmiscssmnsions see page 13

142




700/940/960 Specifications

Throttle cable setting
Distance between adjusting sleeve and cable sicp

at ARG -« v s o0 1500 5 @ a0m 957 2 300 w6 v mm 0.25-1.0
(in) (0.001-0.040)
kick-downi.  +«isssarswiunss mm 50.4-52.6 (1.99-2.1)

Solenoid valve

Section 4 Power Transmission

Resistan . ... 13 Q
Clearances
Oil pump: pump body — outer gear wheel................ mm (in)  0.07-0.15 (0.003-0.006)
arc segment — large gear wheel . ..................... mm (in) 0.11-0.14 (0.0043-0.0055)
axial Cloaranee : 4 s 5s7 s ws mes 93 e $ TS EF 8T FLHHITHIREDE mm (in)  0.02-0.05 (0.0008-0.0019)
Brake BO: clearance between clutch pressure plate
AN TOCK FING, <. 5046 0 5. 5507 5,55 58508 5 580 e o i 8155 mm (in)  0.35-1.60 (0.0138-0.0629)
Clutch C2, brakes B1 and B2
clearance between clutch assembly pressure plate
and loel tNG s vssvsvasapaassos snnves w5snsiwesanans mm (in) 0.3-1.2 (0.0118-0.0472)
Input shaft, clutch CO, axial clearance................... mm (in) 0.3-0.9 (0.0118-0.0354)
Output shaft, axial clearance........................... mm (in) 0.3-0.9 (0.0118-0.0354)
Brake and clutch rings
Minimum permissible thickness......................... mm (in) 2.1 mm (0.083)
Line pressure
Engine Transmission Pressure, D Pressure, R
MPa (psi) MPa (psi)
B 19/200 E/F AW 70 0.35-0.44 (50-63) 0.50-0.64 (71-91)
B23E AW 71 —— ==
B230K —1986 AW 71 —— ——
B200K, B230F AW 70 0.46-0.54 (65-77) 0.70-0.82 (106-117)
B23/230 FT AW 71 L ==
B230A, B230FB AW 71 —— ==
B230K 1987- AW 71 —— ==
B28A, E, F AW 71 —— ==
B234F/G AW 72 0.44-0.52 (63-74) 0.64-0.76 (91-109)
B 280 AW 71 0.51 (73) 0.77 (110)
Stall speed pressure
Engine Transmission Pressure, D Pressure, R
MPa (psi) MPa (psi)
B19/200 E AW 70 1.00-1.20 (142-205) 1.37-1.70 (195-242)
B23E AW 71 s =%
B230K —1986 AW 71 —— —'—
B200K, B230F AW 70 1.00-1.20 (142-205) 1.60-1.90 (213-270)
B23/230 FT AW 71 == I
B230A, B230FB AW 71 —— _n
B230K 1987—- AW 71 —'— L
B28A, E, F AW 71 = ——
B234F/G AW 72 1.12-1.32 (159-188) 1.55-1.95 (220-277)
B 280 AW 71 1.15 (164) 1.74 (247)
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Section 4 Power Transmission

Governor pressure

Rear axle reduction ratio

3.54:1 3.73:1 3.91:1 4.10:1
Speed Pressure Speed Pressure Speed Pressure Speed Pressure
35 km/h 0.11-0.17 MPa | 30 km/h 0.09-0.15 MPa | 29 km/h 0.09-0.15 MPa | 27 km/h 0.09-0.15 MP.a
(22 mph) | (15.6-24.2 psi) | (19 mph) | (12.8-21.3 psi) | (18 mph) | (12.8-21.3) (17 mph) | (12.8-21.3 psi)
25 km/h*
(16 mph)
55 km/h 0.17-0.23 MPa | 55 km/h 0.16-0.22 MPa | 53 km/h 0.16-0.22 MPa | 50 km/h 0.16-0.22 MP‘a
(34 mph) | (24.2-32.7) (34 mph) | (22.8-31.3 psi) | (33 mph) |(22.8-31.3 psi) | (31 mph) | (22.8-31.3 psi)
45 km/h*
(28 mph)
110 km/h | 0.38-0.50 MPa | 108 km/h | 0.41-0.58 MPa | 103 km/h | 0.41-0.53 MPa | 98 km/h 0.41-0.53 MPa
(69 mph) | (54.1=71.1 psi) (67 mph) | (568.3-8.4 psi) (64 mph) | (58.3—-8.4 psi) (61 mph) | (58.3-8.4 psi)
95 km/h*
(59 mph)
* Only for AW72.
Shift speeds km/h (mph)
Engine Type Rear axle | 1-2 2-3 3-4 4-3 3-2 2-1
ratio
B19E AW 70 3.91:1 62 (39) 103 (64) 109 (68) 38 (24) 97 (61) 49 (31)
B23E AW 71 3.73:1 63 (39) 105 (66) 135 (84) 39 (24) 99 (62) 50 (31)
B23FT AW 71 3.73:1 63 (39) 105 (66) 111 (69) 39 (24) 99 (62) 50 (31)
B28A AW 71 3.54:1 73 (46) 123 (77) 123 (77) 28 (24) 115 (72) 58 (36)
B28E AW 71 3.54:1 67 (42) 112 (70) 119 (74) 29 (24) 106 (66) 53 (33)
B28F AW 71 3.54:1 67 (42) [112(70) |[119 (74) |29 (24) 106 (66) 53 (33)
B200F AW 70 4.10:1 57 (36) 101 (63) 110 (69) 37 (23) 94 (59) 46 (29)
B200E AW 70 3.91:1 67 (42) 113 (71) 114 (71) 40 (25) 107 (67) 55 (34)
B200K AW 70 3.91:1 67 (42) 113 (71) 114 (71) 40 (25) 107 (67) 55 (34)
B230A AW 71 3.73:1 71 (44) 119 (74) 118 (74) 27 (17) 111 (69) 56 (35)
B 230K —1986 AW 71 3.91:1 66 (41) 111 (69) 112 (70) 35 (22) 105 (66) 55 (34)
B230K 1987- AW 71 3.91:1 55 (34) 98 (61) 107 (67) 35 (22) 91 (57) 44 (28)
B230F? AW 70 4.10:1 63 (39) 106 (66) 108 (67) 37 (23) 100 (62) 52 (32)
B230F 1989-° | AW 70 4.10:1 57 (36) 99 (62) 110 (69) 36 (23) 93 (58) 45 (28)
B230FT AW 71 3.73:1 63 (39) 105 (66) 111 (69) 39 (24) 99 (62) 50 (31)
B230FT/GT 1990| AW 71 3.73:1 65 (41) 112 (70) 130 (81) 27 (17) 106 (66) 54 (34)
B234F AW 72 4.10:1 56 (35) 102 (64) 116 (73) 33 (21) 93 (58) 41 (26)
B280E AW 71 3.91:1 60 (38) 105 (66) 116 (73) 44 (28) 99 (62) 49 (31)
B280F AW 71 3.73:1 63 (39) 110 (69) 121 (76) 46 (29) 104 (65) 51 (32)
Throttle valve opening % 100" 100" 75 0 100" 100"
" Kick-down.
2 USA/Canada estate cars — 1988, 1989—: other markets.
3 USA/Canada/Japan/Australia 1989—.
Mechanical lock-up B230K B230F B230F*  B230FT*
1989
8230FB
B234F
ENGaGRS A o oo s 00 090 185 508 908 5806 B i s o km/h (mph) 85 (53) 78 (49) 86 (54) 95 (59)
DISeRJAGESs @t wes s smssmsass s s s s a5 s ms SEe smes km/h (mph) 83 (52) 76 (47) 84 (53) 90 (56)

*Applies to 1208652. 1208604 77 (48), 73 (46).

**Applies to 1208 643.
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Tightening torques

AW 70, AW71, AW 72 Nm
Converter casing—engine, M10..................ccoiiiiiiennn. 35-50
MU 2 05 s mmem worn vy mmsms s som s s 55-90
Drive plate to torque converter. ... 41-50
Centre support to gear case:
tighten alternately in steps to 7 Nm (5 ftlb) ................... 24-28
Pump:cover 10 pump: bogY : ;. .ssssesmasmiswsameseusas sues s s s 6-9
Pump assembly togearcase............cooviiiiiiiiiiiin 22-28
Plate above parking pawlix . v wissssmasmesmssmssmss s s sms s s 6-9
Converter casing gear case
B8 IO, 500 5 51 10 0 0o 5 i3m0 56 60 5005 063 0 2 0 27-42
P2, s ivs s liin s s M a5 8 6 w7 B E 9 B 0H B 86 E 8 W8 Y 48-68
Rear extension housingtogearcase..................covvvn... 27-47
Valve: bodies; for Cam M6 : s s sws s mnsmizmasmasnysmesmn s sis s o 6-9
other bolts, M5....... ... ... i 5-6
Oil strainer to lower valve body ................. ..., 5-6
Cover platetogearcase, M6 ............ ..., 6-9
Valve body to'gearcase .« ... .o vevvrrorrmerniinissisnsinisns 8-12
Oll DAN 10! GOAT CASE: 1 v s s w1 3 056 5 808 1678 6785 5956105 & B9 £ 5 W0 2 10157 S0, 1510 4-5
Coupling flange to output shaft*................... ... ... ... 40-50
Blind. plug for pressure test. s« : ssssss s wssmnsenissimmss ¢ sms v 5-9
Nut, oil coolertogearcase.............ooviiiiiiiiiiiiiiiin, 20-30
Speedometer driVe . s ws wms s s s wiaws 3w a5 555 8w 5056 ¥55 04 4-6
Nut, oil dipstick tube. .......... ... i i 65—-70
SOIBNOIE, VAN 5 w65, 401 oo o sy e S AGH BES 10-16
Drain: plug 100l Pan;. . sues o 56 s de e oxme3 056w 1508 955 505 505 10 5w 18-23

* Use locking fluid P/N 1161053-2 (1 161 054-0).

Section 4 Power Transmission

ft Ib

(25-36)
(40-65)
(30-36)

(17-20)
(4-6)
(16-20)
(4-6)

(20-30)
(35-49)
(20-34)
(4-6)
(3.5-4)
(3.5-4)
(4-6)
(6-9)
(3-3.5)
(30-36)
(3.5-6)
(14-22)
(3-4)
(47-51)
(7-12)
(13-17)
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Section 4 Power Transmission

Automatic transmission AW 30-43 LE

Engine Type Notes Normal stall speed” | Volvo P/N Decal
r/s (r/min) colour
B6304F AW 30-43 35 (2100) 1208657 Black

) At sea level. Stall speed drops 2 r/s (120 r/min) for each 1000 m (3300 feet) increase in altitude.

Reduction ratios, 1stgear. ...........oo i 2.80:1
2ndgear.........cooviiiiinnn e Bl s B0 s S5 B R 5 E 1.53:1
BIC GO s s mssm s ama e mes s s e amssmes Mesmasmas 11
dthgear. ... 0.75:1
REVEISE uiws wiswssmosmesmasmsvmeamesmenssnps 2.39:1

Torque converter, K-factor. . ... 177
diameter: . iaiimsswisassmsswsssssmeimusmes 254 mm (10 in)
reductionratio. ...l 1:1-2.1:1

Lubricant, fluid capacity . . .. .....oovii i approx 7.7 litre (8.1 US qt)

111 T P S YT 1T ATF-fluid Dexron 1l D

Line Pressure

Engine Transmission Idling, position D Idling, position R
Pressure MPa (psi) Pressure MPa (psi)
B6304F AW 30-43 0.41-0.45 (58-64) 0.61-0.67 (87-95)

Line Pressure at stall speed

Engine Transmission

Idling, position D
Pressure MPa (psi)

Idling, position R
Pressure MPa (psi)

B6304F AW 30-43

1.24-1.34 (176-191)

1.44-1.74 (205-248)
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700/940/960 Specifications

Gear shift speeds, km/h (mph)

Mode selector in position ECONOMY (E). Shift selector in position D. Throttle opening in %

Section 4 Power Transmission

Engine Type [Final drive 1-2 2-3 3-4 3-4 4-3 3-2 2-1
ratio (100+KD) | (100+KD) (75) (100+KD) | (100+KD) | (100+KD) | (100+KD)
B6304F | AW30-43 | 3.73:1 58 114 157 180 175 105 45
Mode selector in position SPORT (S). Shift selector in position D. Throttle opening in %
Engine Type |Final drive 1-2 2-3 3-4 3-4 4-3 3-2 2-1
ratio (100+KD) | (100+KD) (75) (100+KD) | (100+KD) | (100+KD) | (100+KD)
B 6304 F | AW 30-43 3.73:1 58 114 177 180 175 105 45
Mode selector in position WINTER (W). Shift selector in position D. Throttle opening in %
Engine Type [Final drive 1-2* 2-3* 3-4 3-4 4-3 3-2* 2-1*
ratio (100+KD) | (100+KD) | (0-100) | (1004+KD) | (0-100) | (100+KD) | (100+KD)
B6304F | AW30-43 | 3.73:1 50 100 50 170 40 70 20

* 1st and 2nd gear only used on kick-down.

Mechanical lock-up (LOCK-UP), km/h (mph). Shift selector in position D. Throttle opening in %

ECONOMY (E) SPORT (S) WINTER
(W)
Engine Type [Final drive 2 3 4 2 3 4 3
ratio (100+KD) | (100+KD) | (100+KD) | (100+KD) | (100+KD) | (100+KD) (15-98)
in out in out in out in out in out in out in out
B6304F | AW 30-43 3.73:1 85 | 77 |130 | 123 |180 | 175 | 85 | 77 |[130 (123 |180 | 175 | 50 | 40
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Sectlion 4 Power Transmission

Components

Control unit
— Volvo partnumber ...... ...

Shift position sensor
— Volvo part number ..ot
— Aisin Warner number. ...

Mode selector
= NOIWO: PArt UMDY .« « v s w s w cmom emw s s s mo s nmsnsss sssmes s

Solenoids:

Shift solenoid 1 (S1) and 2 (S2)

— Volvo part nUMDEr . ...ttt
— Aisin Warner number. . ...
Resistance at +25°C (77°F) . ... .o

Lock-up solenoid (SL)

= VOIVO: ATt MUMBET s s 5w s swswosmss ssywsnimssrnyvigs e s s s s s
— Aisin Warner nUMbEer. . .......vuriii e
Resistance at +25°C (77°F) ... vvviiiiii it eee e

Line pressure solenoid (STH)

— Volvo part number ...t
— Aisin Warner number. . ...
Resistance at +25°C (77°F) .. ..o

Speed sensor
= Volvo part number ...
— Aisin Warner nUmber. . ...t

Oil temperatur sensor

— Volvo part number . ...t
— Aisin Warner number. ...
Resistance at

F B0 (B207F): s s csmstmiimen st buasds s oupimosmitmusmedmsbuss@as
—0%C (B2°F) ottt

C0°C (KB2F) e R

Tightening torques

Drive plate —torque converter ...
Coupling flange to output shaft ................... ... ..ot
PIUG,: DL DB 5 0 s s i s w55 s e 65 898 605w i 5 900 8 S0 3 3 0 00 § s ¢
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3515646

3515639
9903740153

3515640

3515643
9903740040
13+2 Q

3515644
9903 740041
13£2 Q

3515645
9903457 389
13+2 Q

3515641
9903740151

3515642
9903740154

20.7+2.9 QO
2067+396 Q
>2067 Q

Nm

40.0
48.0
30.0
50.0
20.0

(ft Ib)

30
35
22
36
14



700/940/960 Specifications

Automatic transmission ZF

Type and designation. ...t

Reduction ratios,

TSE ORI s s 56 o w0 0t o pon 5 i s v 6600 £ 5 88 4 46
20 GOAT s wwsm v mesmwesimenmynm s s masmoswban
Brdgear. ... e
4th gear (overdrive). . ...,
BROVIBTE 0k 1 e i s s v v it 5 5w oo s s gt w0

TOrGUS CONVEITET, TP v+ o5 v o wwom vmui v o 5 g 5 g6 in 500 st 6 i 8 s 0

reduction ratio
size

Lubricant.......

Qil fill quantity . .

Part number, stall speed

Section 4 Power Transmission

¥ 9l SERIAL NO.
1043 010153 MODEL NO.
4H @

LF Getriebe GmbH
Saarbricken
139 759

ZF 4HP 22

D24, D24 T/TIC

Other engines

2.73:1 2.48:1

1.56:1 1.48:1 X converter-
1:1 1:1 ratio
0.73:1 0.73:1

2.09:1 2.09:1

D24 Other engines

218K 195K

1- approx 2.57 1— approx 2.3

260 mm

ATF oil type Dexron Il D*
7.5 litres incl oil cooler and tubes (2.5 litres = 2.6 US
qts approx in torque converter)

1208480 1208609

Engine Volvo P/N° Stall speed!
r/s (rpm)
B23E, B230E 1208375 1208502 36.0 (2150)
1208391 1208662
B230ET 1208376 1208503 33.3-41.0 (2000-2450)?

Austria 1987—

1208390 1208596

B 230 F Europe 1987—- 1208518 1208601 1208680 35.0 (2100)

B 230 F Others 1208301 1208501 35.0 (2100)

(not estates 1987)

B230FB 1208 686 33.0 (2000)

B230FT Europe 1987-88 | 1208517 1208610 33.3-41.0 (2000-2450)?

D24 1208407 1208594 36.0 (2150)
1208505

D24T Europe 1208317 1208506 1208664 31.7-39.0 (1900-2 350)?
1208389 1208595

D24 T USA/Canada 1208365 1208507 1208665 30.0-33.3 (1800-2000)?

D24TIC

1208397 1208663

31.7-40.8 (1900-2450)?

9 ZF and Volvo part numbers stamped on type designation plate.
Last three digits of Volvo number also stamped on rear of gearbox.
) At sea level. Stall speed drops 2 r/s (120 rpm) for each 1000-metre (3300 feet) increase in altitude.

2 Start-stall.
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Section 4 Power Transmission

Throttle cable setting
Distance between adjusting sleeve and cable stop

AL IING s o0 c v srenins am aen 36880 LI FEESELFOITHEDDIFH D3 0.25-1.0 mm 0.001-0.040 in
RCMOTIEMIN, « < s 0 5 508 8 om0 3w 51 1.6 mm
—-06 2 +0.063
—-0.024
Line pressure (at idle)
(Measure at plug indicated by arrow) MPa psi
[, Bs swswivaresivas spomes s acgoeasiniss 0.6-0.76 (85-108)
TR T - . oo onnmsimnim s asmammissmivin 1.1-1.4 (156-199)
Line pressure at stall speed, ZF -
Engine Position D Position R
MPa psi MPa psi
B23E 0.83-1.03 118-147 1.51-1.72 215-245
B230E 0.83-1.03 118-147 1.51-1.72 215-245
B230F/FB 0.95-1.15 135-164 1.61-1.81 229-257
B230ET 0.95-1.15 135-164 1.61-1.81 229-257
D24 0.86-1.06 122—-151 1.57-1.76 223-250
D24T 0.81-1.01 115-144 1.48-1.67 211-238
Austria 1987-
USA/Canada
Others 0.99-1.10 141-156 1.61-1.82 229-259
D24TIC 0.96-1.06 137-236 1.57-1.76 223-250
Gear shift speeds km/h (mph)
Engine Ratio 1-2 2-3 3-4 4-3 3-2 2-1 Mechanical lock-up
Engages™* Disengages™*
B23E 3.7311 62 (39)| 107 (67)| 128 (80)| 43 (27) | 98 (61)] 52 (33)| 96 (60) 94 (59)
B230E 3.73:1 62 (39)| 107 (67)| 128 (80)| 43 (27) | 98 (61)] 52 (33)| 85 (53) 83 (52)
B230F 3.91:1 59 (37)| 102 (64) 122 (76)| 41 (26) | 93 (58)| 50 (31)| 78 (49) 76 (48)
USA/Canada
B230F 3.91:1 59 (37)| 102 (64)| 122 (76)| 41 (26) | 93 (58)| 50 (31)| 85 (53) 83 (52)
Europe 1987-
B230FB 3.91:1 64 (40)| 107 (67)[ 131 (82)| 38 (24) | 102 (64)| 54 (34)| 85 (53) 83 (52)
B230ET 3.91:1 59 (37)| 102 (64)| 122 (76)| 41 (26) | 93 (58)| 50 (31)| 92 (58) 90 (56)
3.73:1 62 (69) 107 (67)| 128 (80)| 43 (27) | 98 (61) 52 (33)| 97 (61) 95 (59)
B230FT 3.73:1 62 (39)| 107 (67)| 128 (80)| 43 (27) | 98 (61)| 52 (33)| 97 (60) 95 (59)
Europe 1987-
D24 3.91:1 46 (29)| 83 (52) [ 98 (61) |34 (21) | 79 (49)| 39 (24)| 76 (48) 74 (46)
D24T 3.91:1 46 (29)| 83 (52) |98 (61) |34 (21) | 79 (49)| 39 (24)| 73 (46) 71 (44)
Austria 1987
USA/Canada
Others 3.73:1 48 (30)| 87 (54) | 103 (64)| 35 (22) | 82 (51)| 41 (26)| 87 (54) 85 (53)
D24TIC 3.73:1 48 (30)| 87 (54) | 103 (64) 35 (22) | 82 (51)| 41 (26)| 87 (54) 85 (53)
Throttle valve opening % 100* 100* 85 0 100* 100*

* Kick-down
** Late type.
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Tightening torques

Nm
Drive plate—torque converter M8............. ... ... ... 17-27
MAONT28 ¢ onne ssmrre sy vigs beade 41-50
Torque converter —engine, M10. ...t nnn. 35-50
M2 cavswsssrsosanes anse v 1ogas oy 55-90
Valve body — transmission gearcase. . ...............cceviun... 7-9
Plate above: parking detent....: c csconvivossivussnvannswvinssess 9-11
Rear case —gearCase ...........ocveeviviiirenireneneeeranians 20-26
Strainer — valve body —gearcase ..............coiiiiiiiiian, 7-9
Governor —balance —pawl. ... 9-11
Oil pump —separatorplate. ..o, 9-11
B4 cylinder— gearcase . ;s ;sosssasnssiinesssinsimninninsssoias 9-11
Plug — separatorplate, M14. .. .............o o i 34-46
M20, . swcameanvomsmmses s aonswesossmans 43-57
Torque converter casing — separator plate — gearcase............ 40-52
Ol PBN = GORTCABB ..« s« 1w 515 & 30 ¢ 16559186 82k 0 408 5 50518 ok 308 6 408 55095 519 3 7-9
Drive plate —outputshaft ..............coiiiiiiiiiiiiiiiinn, 85—-115
Bliite) plGQ; (Ol DAl s w5 5w 5 605 500 55765 55050 5 w50 1555 5 5 5 55 & ks B e 5 538 i 13-17
Qilfillertube —oil pan ... s 85-115

Tightening torque, flange bolts,

Section 4 Power Transmission

ft b

12-20
30-36
25-36
40-65
5-6.5
6.5-8.0
14-19
5-6.5
6.5-8.0
6.5-8.0
6.5-8.0
25-33
31-41
29-38
5-6.5
61-83
9-12
61-83

139137

StOB [OIRE M8 & g s sis snewomn s 20w s 0w 0o 5§ 5im § 408 5 008 § a0 § W5 4§ 2003 30 Nm (22 ft Ibs) + angle-tighten 60°*
AT i oo v 5. v o 1 5. o o e s 50 Nm (36 ft Ibs)
rUBBOr JOINT . 5.0s ¢ s vmvmmmmns s 505 55 008588 a5 5 aE R iEs B mEsami 80 Nm (58 ft Ibs)

*Use service kit 9122 130-9, socket 999 5381-2

Group 46 Rear axle

132 425

REdUCHON: FALIO! «cm 5505 @ 8um 5 & 55 w5166 5626 51500 s el imore o rorn 0 st am s 3.31:1, 3.54:1, 3.73:1, 3.91:1, 4.10:1
Axial throw, crown wheel. .. ......... ... i, Max 0.08 mm Max. 0.003 in
BB EGIRIBISEN 50550 s 55 5013 B St 6 0.12-0.18 mm 0.004-0.007 in
Preload torque, pinion bearings, new........................... 2.5-3.5 Nm 1.8-2.5 Ibs

TSI, 100 1 50021920 e et e i 1.8-3.4 Nm 1.3-2.5 Ibs
Preload,; differential BEAHNGTS «x v swssmsswieksznssssswinsssnsng s 0.05-0.08 mm 0.0019-0.0032 in
Clearance, speedometer sensor — pulse wheel .................. 0.5-1.2 mm 0.020-0.047 in
Radial runout outer diameter, pulse wheel ......... ks B35 1m0 Max. 0.3 mm Max. 0.0118 in
LAOFICAIEE e o0s 010 5 7m0 5598 090 81654 59 90000 § SIRE 70 9050 F e M BB 8 5760 615 See page 9
*1988- only 5-doors.

151

—_ - ——
TeTeTeTe=



700/940/960 Specifications

Section 4 Power Transmission

Tightening torques

Nm ft Ib
Pinion drive flange, pinion with spacer....................coo... 200-250 147-185
pinion with compression sleeve* ............. 180-280 130-207
Differential bearing Caps . ... ....vu i 45-60 33-44
CroWn WhEaI ™ o o v amis 5@ & v 55558 05 86 65005 516 5 89 3558 § 5@ E 506 56 53 s 90-110 66-81
WHEBl NUES . . oo v ettt 85 63
Lock nut — speedometer SENSOr .........ccovviiiiiiiiiiiiiinns 25-40 18-29

* Do not exceed specified torque
** Use new bolts.

Final drive 760/780 4-door 1988-, 960

RedUCHiON ratio ... oottt et s 3.54:1, 3.73:1, 3.91:1
Axial throw, crown wheel. .............. .. .o, Max 0.08 mm (0.0032 in)
BaCKIASH . « v wso s 00 5 mmv ww s s we s wemspaes gms me e s e § k8 e ¢ s § 0.1-0.16 mm (0.04-0.006 in)
Pinion bearing preload, Nnew . ............c.ciiiiiiiiiiiiin. 1.2-2.8 Nm (0.87-2.0 ft Ib)

OM & ric s m s s 0 o v i 1.0-2.5 Nm (0.72-1.8 ft Ib)
Differential bearing, preload . ..., 1+1 notches on each side
Clearance, speedometer — impulse wheel....................... 0.35-0.75 mm (0.014-0.030 in)
Radial throw, outer diameter, impulse wheel. . ................... Max. 0.2 mm (0.008 in)
LOIBHCAT: « 5t i 5 5.5 6.5 5060 5 S0 T AR @ 5 w3 1w s s vt o w m 0 i See page 9

fightening torques

Nm ft Ib
Coupling flange — pinion (Nut) ........cooviiiiiii i 180-280 (133-207)
Crown wheel — differential housing bolt + 60 deg. angle-tightening. 35 (26)
WHEB TIUES: wscs e s s oo musaenss wame momrs sim 5 s & 80 4 60 5 SN 3 B180 9 508§ 948 £ 503 85 (63)
Impulse sender — rear casing (bolt). .................. ... oo 8-12 (6-9)
Rear casing — final drive (bolt) . . .......covvviiiiiiiiiiiin 20-28 (14-20)
Side bracket — final drive (bolt) ............. ... ... . 40-56 (29-40)
Lock washer — adjustment nut (bolt).................. ..., 40-56 (29-40)
Balance weight — final drive (bolt) . ........... ...t 20-28 (14-20)
Gl draity PlUG s msse 250 2 am 159 1320 BESE L9 V5 E T SBTIE DES §6A DFRTEE 27-40 (20—-29)
Ol BNEE IG5 525 105 5t smmin s 3 o a0 e o 10 0 003 5 05 0 90 8 08 27-40 (20—-29)
Drive shaft bolts (+90° angle tightening) . ....................... 30 (22)
Drive shaft nuts, (+60° angle tightening) . ............c..oovvoe.. 140 (108)
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Section 5 Brakes

N\

Section 5 Brakes

N YA
////4\4/@
132 426
Brake fluid
GBI 16 5 015 2552110 Y 0050 0 5 030 4 5 66 018 AN B DOT 4
Front wheel brakes
Alt | Alt Il Alt 1l Alt IV
non- ventilated ventilated ventilated
ventilated (‘dumbo’)
Brake disc, outer diameter, ................. ... ... mm (in) 280 (11.0) 287 (11.3) 262 (10.3) 280 (11.0)
thickNesS NOW sssimis®ssms5e n5m 165 1585250 mm (in) 14 (0.55) 22 (0.87) 22 (0.87) 26 (1.02)
changeat............... .. ... mm (in)  11.0 (0.43) 20.0 (0.79) 20.0 (0.79) 23.0 (0.91)
EURFOUE =T8T 5 hen msne 350§ 55 16 RS0 60 L 01 5 BT mm (in)  max 0.08 (0.003)
TYBB= sme i v e 1 55 6 i 5 oo v 1 0 3 0 5 mm (in)  max 0.06 (0.0024)
Brake pad thickness, new ..................cooii.. mm (in)  11.5 (0.453) (‘Jumbo’ 12.0 (0.472)
TV & 3 5 9 00 5 w36 80 00 906 B 5 i 3 s mm (in) 3 (0.12)
Rear wheel brakes
Standard Multi-link
Brake disc, outer diameter................. .o mm (in) 281 (11.06) 265 (11.04)
thickness, new................. ... ... ... mm (in) 9.6 (0.378) 10 (0.393)
Change at wos mos s nes wasmss 5 sma mm (in)  min 8.4 (0.330) 8 (0.314)
PUTOMY s 5 1 w5 mm 3 s s 3 i o s mm (in) max 0.10 (0.0039)  0.08 (0.003)
Brake pad thickness, new ................ ... ... ...l mm (in) 10 (0.393) 8 (0.314)
MIN. e mm (in) 2 (0.078) 2 (0.078)
Tightening torques
Nm ft lbs
Attaching, bolts, front brake calipers............................ 100 (74)
rear brake calipers...................ooiiin, 58 (43)
caliper biacket .55 svssaisvssmiod sasonvssvsanes 48 (35)
front dust shield....................... (approx.) 24 (18)
reardust shield! ;s se 4 s0s85m vommammpan (approx.) 40 (29)
brake caliper, slide pin ......................... 34 (25)
VVIDBEL IUEIS 2 s w0 s o s s mieg iy s o e s & 900 A £ 950 59 8 00 1 85 (63)
Attaching nuts, master cylinder........................ (approx.) 30 (22)
Bleeder screws, front............... . (approx.) 5 (4)
FEAE comsmmiamemas meompsm b5 @ 050 5 50 5 s (approx.) 4.5 (3.3)
Brale DID6 MMIONS . o v« o wusos s s wss s s ima i s s v i oo it i85 016 83 14 (10)
Brale: hoses: 1o NiPPIe swsswirss siimisnss aeimasmismasmasmssssye 17 (12)
NIPPIE 16 CADOE xc 505 w5 mm smm s v sm xwiis o s oo s an s s was o5 8 17 (12)
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Section 5 Brakes

Parking brake

123 427
Brake drums, radial runout........... S RS E S Bt E 08 Gk T B & g B § max 0.15 mm max 0.0059 in
OULIOF FOURE & voewrimismismssssmssmnsonsimsums s max 0.2 mm max 0.0078 in
Full braking effect after adjustingat ............................ 3-5 notches
WHEN CREGKITTE: & 0 5 mom s svw savar s mop v o w8 6 5 8 5 oos § 406§ 5% 5561 5 81 max 11 notches
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700/940/960 Specifications
Section 6 Suspension and steering

Section 6 Front end and steering

Group 60 Wheel alignment

(Empty vehicle)
Front wheel alignment
CABTET 55 5001 00 0 000 200055580 B o s e et i o 5 L TG 4 4.5-5.5°
CAMDBBI® 15 05505505 5ios im0 50508 5080 08 1808 HE S5 80808 0 0 3905 VT2 -0.2 - +0.8°

* Difference between left and right-hand locks must not exceed 0.7°.

Toe-in

All variants*

Angle (2a) [A-a B-b C-c
18’18’ 3.2+41.3 mm|2.3+1.2 mm| 2.1£0.9 mm
0.12%+0.05 in| 0.09%0.05 in| 0.08+0.04 in

* In order to simplify workshop routines, the same values apply to
all 740/940/960 models from 1982. Older values may still be
found in some manuals and are not incorrect, though now sup-

planted by these newer values.

All measurements to be carried out on an empty vehicle. Dimensions are noted at hub height in the form of an angular

measurement o or as the difference in mm between the front and rear edges of the wheels at points A, B or C (the tire tread,
shoulder and wheel rim edge respectively).

Ball joints

Max axial play with normally loaded front end, 3 mm

(0.12 in)

Max radial play, 0.5 mm (0.02 in).

Wheel alignment, rear wheels

" gm 135 399
(Multi-link)
Negative Camber (3
, Camber
Negativ camber (3) _11L i . . -
I Diagram shows correct Camber (B) in relation to position of
I\ . lower links (c).
I b ﬁm sas i Example: angle of lower link is +2°, correct Camber is
i ? ot 0.05° (negative Camber). Tolerance = +0.25°.
1 I ! L I
exhan ~04l
" 0 T
i T i
~-0.2]
T A S EENIEEEE
Link arm angle (?)’ 1] | Link arm angle (a)
- —~"3{»—4'2'——!-1~ EEBTEERT NN J +4
SRkt e s R
ZRdETENE L i S
PR e e
e PP ]
a5 2 3 56 o -
) 3 17 0 O 70 4061 Positive Camber (B) ] 4 |
R Jif i LL - U a a L/
o8 e ~a 143721
P Do *0h ]
fEeusERaRRRaRbnERERIRA
S i - Positive Camber (B) |' 1‘— { 1 i |
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700/940/960 Specifications

Section 6 Suspension and steering

A =

r‘:

. 9
4 =

-—C

| 143723

Control arm to ball joint; TGt .. . wes ws seenin s swe wni e
Ball joint to spring strut +"aturn............... ... .. ..
Steering Tod 10 SIEEHANY QMM w5 516 s.asvms sesans ssasses
Upper bearing — Doty ... . <. cosswysun svoseseowes e o
Upper bearing — shock absorber, =1984...............
1985=: s s 51 mesueiws
Front crossmemberto body............cooviiiiiiiin,
VRGBT TSk 5 5 0 s e s @ime s s o ) 6080 8 18 s 0 i

Front wheel hub — stub axle +45° angle-tightening

nut (1988— MOdEIS) - s smuminwswanmy v vsuessiasons

156

Toe-in
Measured as angle
Toe-in («) angle = 2'+3’ per wheel.

Specification

Toe-in measurement (B-A) should be is 0.5+0.8 mm, mea-
sured at C, see left.

Note: Camber must always be adjusted before Toe-in.

Toe-in tolerance

Measure Toe-in of unladen vehicle, according to above.
Apply sufficient load to obtain a lower link angle of 8°+1°.
Repeat Toe-in measurement and compare results.

Max. difference = 3’ per wheel.

U,

143 722

QT M12: 85 Nm (63 ft Ib)
275 M14: 140 Nm (102 ft Ib)

135 398

Wm ft b
........ 60 44
........ 30 22
(approx.) 60 44
(approx.) 40 29
(approx.) 150 111
(approx.) 70 50
(approx.) 95 70
........ 85 63
........ 100 74



700/940/960 Specifications

Section 6 Suspension and steering

Group 64 Steering

Steering gear

Cam gear

Numbers of trns; lock 10 10CK « . so v waiwcsmes mmimes so ewme sos vom s 3.5

SREOING TAN0 . 55 45kt 0s B2 S0 mw R B0 § 0§ HR T FE 248 Wi g G 16.9:1

Clearance between pre-tensioning piston and cover.............. 0.05-0.12 mm 0.0019-0.0047 in

Frictional torque, measured on input shaft. ...................... 0.6-1.7 Nm 5.3 in. Ib.

Checking servo balance:
pump pressure when measuring steering wheel torque ......... 1.2 MPa 171 psi
torque on steering wheel. ..., 3.5-4.5 Nm 3140 in. Ib.
max deviation between right and left locks .................... 1 Nm 9in. Ib.

Lubrication; WP m: s ¢ st o s s ane s 91 ¢ s § 3 s v 2 s 37 % wm 4 moses wrne Grease, Volvo P/N 1161 001-1

CUANTIY & 5.0 5 sebewmeirs w6 60 505 o6 5. 860 & 80t 7 6 Sk 3 Bk & i 3 i 49 100 grams
" Hydraulig fuid .; .. wm s swsses wssmismesmoomsnhsao som sy ms smim pugm iy See page 14

ZF

Numbers of turns, lock to lock .. ............ccooiiiiiiiis, 3.5

Stearing FatiOn: : « o : 5 comemn s s sons sins o v e w5 & s s s sws e 16.9:1

Clearance between pre-tensioning piston and cover.............. 0.025-0.05 mm 0.0010-0.0020

Frictional torque, measured on input shaft. ...................... 0.6-2.1 Nm 04-151tlb

Checking servo balance:
pump pressure when measuring steering wheel torque ......... 1.2 MPa 171 psi
torque un steeringwheel. . ....... ... i 3.4-4.5 Nm 31-40 in Ib.
max deviation between right and left locks .................... 1 Nm 0.7 ft b

LUbrication, BYP6 & « v« s s o m i 5es om s e 0esms S8 o6 s wE s $5867 Grease Volvo P/N 1161001-1

LIBT3 e 500 60515 0 i o oo i s s oo 100 grams
HYAraUliG IO < o o5 0 058 0050 s ssiom o o5 a 5 & 98 5 B0 0 65 FELES8EE DRTH Y See page 14
Servo pump

132 430 136 000 136 769

147 997
A B D
Max pressure, early type (A, B,C) ... 7.6-8.3 MPa 1081-1180 psi
IO WEE OF "B c <o v vcrmesmnamssinibaioninusas 9.3-10.0 MPa 1323-1422 psi
PG DY s b 356 508 5508 9 88 i o g e e o 10.0-11.0 MPa 1422—-1564 psi
QB0; BIBBOAE 54105 065 wew st o mis i o 2 st 0 5 im0 3 555 9.3-10.0 MPa 13231422 psi
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700/940/960 Specifications

Section 6 Rear wheel suspension

Tightening torques

Steering column 760 1988—......... ...t
Steeringwheel nut ........... ..o
Steering column, universal joints.............c.oooeiiiiiia,
Steering gear — crossmember . ...
Steering rod — outer ball joints ........................ (approx.)
Steering arm — outer ball joints. ............... ... .. ... (approx.)

Group 65 Rear wheel suspension

Tightening torques (Multi-link)

Link to lower wheel bearing housing, nut +90° angle tighten ... ...
Link to lower rear axle crossmember, nut +90° angle tighten.......
StUA 10 DOAY: cuimmaeismasims s b bassmeimes s @es asmaisosmusme
Support arm mountito body, nut +90° angle tighten..............
Support armto body, bolt . ........... ...
Support arm to mount, nut +120° angle tighten..................
Support arm to wheel bearing housing, bolt +90 angle tighten . ...
Link to upper wheel bearing housing, nut . ......................
Link to rear axle upper front crossmember, nut +60°

angle Hghten <. isnissesvssmiomineimsimesmismenwassosmsoss
Link to rear axle upper rear crossmember, nut...................
Track rod to wheel bearing housing, bolt........................
Track rod to rear axle crossmember, nut..................oonnn.
Rear axle crossmember (front) to body, bolt +60° angle tighten ...
Rear axle crossmember (rear) to body, bolt +60° angle tighten.. ..
Final drive (front) to rear axle crossmember, bolt.................
Final drive (rear) to rear axle crossmember, bolt .................
Cable bracket to rear axle crossmember, nut....................
Shock absorber to supportarm, nut............... . oo
Shock absorber to body, bolt .. ...
Wheel stud to shaft +60° angle tighten.........................
Wheel bearing housing buffer, nut. ............... ...l
Backplate to rear wheel bearing housing, bolt ...................
Brake caliper to wheel bearing housing, nut.....................
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Nm

50
50
70
70

125
60
115

ft Ib

17
25
17
32
52
44

ft Ib

37
37
51
51
35
91

83

51
61
61
51
51

116
116
17
41
61
102
17
17
43



700/940/960 Specifications

Section 7 Springs, shock absorbers, wheels

Section 7 Springs, dampers and wheels

Group 77 Wheels, tires, hubs

Wheels

RIMS Aluminium Steel

Lateral runout (A) .. .....ovvinn e Max. 0.8 mm 1.0 mm
(0.032 in) (0.039 in)

Radial runout (B). . .. vvvvv i e Max. 0.6 mm 0.8 mm
(0.024 in) (0.032 in)

Tire pressures, cold kPa (psi)*

{4 44t

(1]

e e

b | | | 132 428

1-3 occupants Full load
Tire size/model Front Rear Front Rear
740/760
4-door 190 (28) 190 (289) 210 (31) 230 (33)
Estate 190 (28) 210 (31) 210 (31) 280 (40)
780 —1987 210 (31) 190 (28) 230 (33) 230 (33)
760/780 1988~ 200 (29) 190 (28) 210 (31) 260 (37)
940/960

190 (1.9)/940

4-door 200 (2.0)/960 190 (1.9) 210 (2.1) 260 (2.6)
Estate 190 (1.9) 210 (2.1) 210 (2.1) 280 (2.8)
Spare wheel ““Special Spare”
155/R 15 350 (50) 350 (50) 350 (50) 350 (50)
18.14 280 (40) 280 (40) 280 (40) 280 (40)

Sustained high speed driving (more than an hour at above 120 km/h =

72 mph): air

pressure of cold tires should be increased by 30 kPa (4 psi). Note: This does not apply to

the “Special Spare”.
* For USA/Canada: refer to sticker on front right door.

Tightening torques

Nm
Trailing arm; brackel « s s s s was sewmms sm sums v s ams gy sw s Say v 45
Springs rear, upper mount . .......... .. ... (approx.) 48
Attaching bolts, front brake calipers ................ccoviviiin. 100
Attaching bolts, rear brake calipers.....................coovtnt 58
WIS 1, .« i vt e i e i s s A 8 05 3 L 9650 6 BT 60 8195 9855 85
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700/940/960 Specifications

Section 8 Body and interior
Section 8 Body and interior

Air conditioning

Refrigerant, type Freon 12 (dichlorodifluoro

methane)

OUBINIEY v ssv s o w5 mios e 3 s & i & 608 3 500 ¥ 50 9 550 600 B 1.2 kg (2.6 Ib)
7601988 ....viiiiiiiiii e 1.1 kg (2.4 Ib)
Compressor, make + designation.................... Delco R4  Sanden York A210 Kiki YA15 Sanden
Sankyo DKS 15BH/ SD709
SD510 CH
5472V, 6 - A S 115 1/s 100 r/s 100 r/s 115 1/s 100 r/s
(7000 r/m) (6000 r/m) (6000 r/m) (7000 r/m) (6000 r/m)
lubricating oil capacity .................. 177 ml 135 ml 300 ml 200 ml 240 ml
safety valve, actuated at ................ 3.1 MPa 3.2 MPa 3.1 MPa 3.2 MPa 3.2 MPa
(441 psi) (455 psi) (441 psi) (455 psi) (455 psi)
Lubticating Ol « «swssessasesississssssens s nmessamms Volvo P/N 1160 048-3
Tightening torques
147 934
Nm ftlb
1 Compressoroutlet. ... 27 20
2 Compressorinlet ... .ovssisnmsmisvsvusssssussesamonmes 39 29
3,4 POCOIVBIIANBE . 1 xon v e s msmim s 30m v 03w vamw #1000 0 i e v s w onm o s o 45 33
5 HP prossostats : au:s s s s ssts a5 1 598 12005 w0 s 513 598 3 600 3 980 5 909 8 5 10 7.5
6 Evaporator (line from receiver/drier). ..................... 27 20
7 ENAPOTATON 1 :0re = savwinsp s 550 958 S5 R ARE S B FEE5F0 50l Fibas T 5eks 12 9
8 LP proSSOStat: v s woswssm rsw vamysossosessmosmssmysmess 3.5 2.5
9 Condenser (line from evaporator). .................c.ov... 20 15
10 Connection at GONAENSer. « .u .5 5555w swms vwven o sws sws s 24 18
11 Compressor-silencer connection. ................ooovenn. 18 1 2.5
16

12, 13 ETF valve
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700/940/960 Specifications

Delco R4 Compressor

Section 8 Body and interior

Compressor, couplingplate ............cooiiiiiiiiiiiinnn. 14-34 10-25

Kiki Compressor

Frontcover bolts. .. ... 22 16

Drive platecentre bolt ..........coiiiiiii i 15 11

Bear COVer CONMBEHOM.: v v x s cmomwwisisinm s o s 5168 5005 W85 6564 50 6 22 16

Ol Ar IS PIUGL e oot A2 5505 5955.8 25 B2 855 © S 5058 s st s 11 8

York Compressor

Compressor mounting bolts . ... 30 22

(1 1= 15741112l o] 1o P g P 5 3.5

Pulley/elutch icentr@ Do 5.: 5.5 s v amenis s un s avh omme smn s s s wse i v o 25-30 18-22

Rear bearing NOUSIG  « « s ¢ v v s s we s sre s 65w os s ioasie & mos s o0 €515 5 516 20 14

CONIOUS: 2crvres 505 0w sem w0 0 w05 5 s 05 DEET 3036 0 YT T £ 57 &4 s focons 20 14

LOWEF COVOI s 555 8 s s st 608 555 ¢ s 5 50w w765 8 0 06 06 0000 6 020 8 0 0 v & s # i 20-30 14-22

Valve plate/upper COVEN . .. ...o vttt 20-30 14-22

Sankyo Compressor

il Arain PIUG s e s s w s s sp smmn e s s 92 amaes 55858 pE L 10 7

Pulley/cluteh cantre Dolt... ... citsssmemas e ssmae s eswse vas o smen s 38 27

VaIVE PIATE: 5 6 wims mrivemm s m @ e v win s s 6o s 8 w5050 305 SEE 259 15 11

Pressure sensor

(Only fitted to vehicles with D24, D24 T and tropic type radiator)

Electric cooling fan engaged at pressure...............covvvn.. 2.0 MPa (284 psi)

disengaged at pressure ................oo.n 1.7 MPa (242 psi)

Performance test

Test conditions

Bonnet............ closed

Doors ............. closed

Engine speed ...... 33 /s (2000 r/min)

Control settings CU + AC ACC ECC

FET SPEB v s somon v oo o500 005 i s i 0 9 R 08 S i RS g 3 5

TemMpPerature CONIIO] ... oo it s iomas v sns e oo s sewas e amemms wm s COOL Max cool Max cool

MO de SIBBIOE s o605 m s w s v o dainn s s s wvs fes 4 506 0 © 18 HRE DY MAX Auto Hi Vent .
>
2

S WL x5 0 0 5058 0 57506 91 ) 8 w3 In

RecitCUIBtION SWItEH: 4 ¢ 5.0 v 553 s vim o wiseaws mwo s wsi 5 a5 s 50 0 519 2600w 5 In

Recorded operating conditions

Ambient temp (in front of car) 20°C (68°F)| 30°C (86°F)| 40°C
(104°F)

Temp of expelled air, measured | 5-8°C 5-8°C 8-12°C

at centre panel vents (41-46°F) | (41-46°F) | (46-54°F)
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