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Foreword

This wdrkshop manual includes technical data, descriptions and repair
instructions for all standard versions of both industrial and marine diesel
engines in the 60 and 70 series.

Both the engine designation and serial numbers of each engine are given
on the number plate (fig. 14}. Both the engine designation and serial
numbers must be clearly stated in all correspondence regarding the
engine.

The instructions in this manual describe the most suitable working
rmethods using the special tools which are shown under the heading " Spe-
cial tools™.

We reserve the right to carry out design madifications.

AB VOLVO PENTA
Technical Publications

Explanation to the engine designations

T = Turbocharger

A = "Aftercooler” {charge air cooler, marine engines)
| = "Intercooler” {charge air cooler, industrial engines)
M = Marine engine

D = Diesel engine

60 or 70 = Swept valume (B, resp. 7 litres)

C. D, E or G = Series designation

G = Generator set engine {after series dasignatian)

PP = "Powerpack’ (after series designation)

© Volvo Penta 1984

Frinted in Sweden by # Minab, Surta 1987.6327




WORKSHOP MANUAL

Industrial engines
TD60D*,-DG,-DPP - TID60D,-DG
TD70G**,-GG**,-GPP** - TID70G,-GG,-GPP

Marine engines
TAMDG0C - MD70C*** .
"TMD70C*** . TAMD70E

* From engine no »x00x/233432
** From ehgine no »oxx/232481
***% From engine no xxxo/211018
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TECHNICAL DATA

General

Number of cylinders

Dispiacerment, total

Comprassion ratio:
TD500,-DG,-BPP, and TD70G,-GG,-GPP
TID6OD,-DG, and TID70G,-GG,-GPP
TAMDS0OC and TAMD70E
MD70C

Compression ratio at starter motor speed*:
TO600,-DG,-DPP and TD70G,-GG,-GFP

TID60D,-DG and TID70G,-GG,-GPP
TAMDE0C and TAMD70E

60 series
6

98.425 mm (3.875"")
120 mm_{4.724"")
5.48 dm? (litres)
{334 in%)

16:1
15:1
16:1

2.8 MPa (28 kp/em?)
{398 p.s.i)
2.5 MPa {25 kp/em?)
(356 p.s.i.)
2.5 MPa (25 kp/cm?)
{356 p.s.i.}

70 series
8

104.77 mm {4.125")
130 mm_(5.118")
6.73 drgs {fitres)
{411 in>)

14.5:1
14.5:1
15:1
17:1
16:1°

2.8 MPa (26 kp/cn 2}
{370 p.s.i.)
2.6 MPa (26 kpicm?)
{370 p.s.i.}
2.5 MPa (25 kp/em?)
(356 p.s.i.)
2.7 MPa (27 kp/em?)

{384 p.s.i.)
2.6 MPa (26 kp/cm?)
{370 p.s.i.)
1-5-3-6-2-4
Clockwise
See applicable engine diagram
See applicable engine diagram

Firing order (No. & cylinder nearest to flywheel)
Direction of notation {viewed from front)
Qutput. ... ...
Torque ...
Waeight, engine without reverse gear or clutch, approx.:
TD60 and TD70.
TIDGO and TiD70

605 kg (1234 lbs)
615 kg {1356 lbs)
870 kg {1477 ths)

705 kg (1554 Ibs)
720 kg (1587 |bs}
840 kg** (1852 Ibs**}
{820 kg/1808 Ibs)
-~ 830 kg™* (1830 ibs**)
{800 kg/1764 Ibs)
‘836 kg** (1841 ths*¥)
(805 kg/1775 \bs)
See appropriate adjustment data
{ in the Service Bulletin file

* Appr. 250 rpm. Use Moto-Meter compression meter with a non-raeturn
valve.
** With tubular heat exchanger. Weight with plate heat exchanger stated
within brackets below.

Turbocharger

Make, industrial engines
marine angines
Type:
TD80D,-DG,-DPP and TD70G,-GG,-GPP
TID6OD and TID7DG,-GG,-GPP
TIDBODG and TMD70C
TAMDS0C and TAMD7Z0E
Lubricating system
Cocling {applies to marine engines)
Axial clearance:
Industrial engines
Marine engines
Radial clearance:
Industrial engines {measured on the shaft between the bearings). .. ..
Marine engines (turbine side)
fMax. backpressure in exhaust fine after turbo

Garrett/AiResearch
KKK {Kihnle, Kopp B Kausch)

T-04B/5-3/1.0F
T-04B/T-5/1.0F

T-04B8/5-3/0.84E
T-04B/5-3/1.0E -
TA3106/50/0.82/57 K27-2970 N/14.7
K27-3064 G/14.72 K27-3068 N/14.7
Pressure lubrication from engine
Frash-water cooled turbine housing

0.03-0.10 mm (0.0012-0.004"}
+ max. 0.16 mm (0.0063"")

0.08-0.18 mm (0.0032—0.0071")-
max. 0.46 mm (3.018"}
See applicable engire diagram/brochure




~

. Turbo pressure

. Turbo pressure, min. values (measured in engine intake
manifold} with 100 % load and full throttle and approx.
+20°C (68°F) air temperature. If the measuring is dane at
other temperature, the measured turbo pressure must be
corrected according to the diagram on page 103.

A considerably lower pressure is obtained at less than full
output. .

Curve 1: Output according to curve 4 in the engine dia-
gram or point 1 in the averrun curve (industrial
engines), and heavy duty, output curve C {marine
engines).

Qutput according to curve 2 in the engine dia-
gram or point 2 in the overrun curve (industrial
engines), and medium duty, outputcurve C1 (ma-
rine engines).

Qutput according to point 3 in the overrun curve
(industrial engines), and light duty, output curve
B (marine engines).

(kpfem?)

TDO60D,-DG-DPP

(.o

0.3}

(0.8)

0.7

0.6)

©.5)

©.4)

27 30 a 42 /s
&) {18 {20} {25 » 100 o /min}

Fig. 1

(kpsem?)

TIDGOD

(.o

.9)

0.8)

©.7)

0.6

©.5)

©.4

30 33 50 43 a7 A
i1} (20) (24) (26) (28 % 100 r/min)

Fig. 2

(kpemd)

TT
0 TIDBODG 1
.3 2,3

1

9

[{ K]

.7

11800 r/min}

Fig. 3

(haform®) kPa
0.5 1o
(1.0 100
0.9, 50
(0.8 80
0.n 70
0.6 0
(0.5) 50

(0.4) 40

{kp/em®} kPa
(. 1o
1.0 10
16.9)
{6.8)
.7
(0.8
0.5

0.9

pfem?) kFo
t.n o
n.e
fa.m
0.8)
.7
0.8)
0.5
0.4

©.3)

tkpfem?) kPa
{0.8] 8¢
0.7
0.6
0.9
0.4
©.3
©.2

tkpsem?) ko
(1.4) 140
0.3 1%

{4.m020

TD?0G,-GG,-GPP

30 33
[1:1] (20

Fig.-4

37 40 cf's
{22 (24 100 r/min)

TID70G -GG -GPP

27 30 EE]
[0-] 11:)} (20}

Fig. b

3z

40 /s

@22 (24 % 100 ¢/min

TAMD60C

33 ¥
20} 22y

Fig. &

%
@24

4 a7 ofs
{28) (8 x 100 ¢/min)

TMC70C

4200
(25 100 t/mla)

TAMD70E

{1t

0.0 106

9.9 90

(0.8 BO

wn.n 7o

0.6 &0

27
g

@
{25 A 100 r/min




Cylinder liners

60 series 70 series
Woet, replaceable
Bore {no oversizes available} 98.425 mm (3.875"} 104.77 mm (4.125")
Height of cylinder liner above cylinder block surface 0.24-0.29 mm 0.38-0.43 mm
. {0.0094~0.0114""} (0.0150-0.0169"'}
Recommended height when replacing liners 0.24-0.29 mm 0.40-0.43 mm
: {0.0094-0.0114") (0.0158—-0.0169")
Max difference in height between liners 1, 2 and 3, and between liners
4, 5 and B respectively 0.02 mm (0.0008") 0.02 mm (0.0008"}
Liner collar thickness 11,58-11,61 mm 11,63-11,66 mm
{0.4559-0.4571"") {0.4579-0,4531""}
Depth of liner recess from the block surface 11.32-11.34 mm 11.23-11.25 mm
(0.4457-0.4485"") {0.4421-0.4429"")
Seals for cylinder iiners: :
Number of rubber rings, upper 1
Thickness. . .. 1.5-1.7 mm (0.0591-0.0669"}
Number of rubber rings, lower 2
Thickness 5.67-5.93 mm (0.2232-0.2335")

Pistons

Material Light alloy with cast iron ring carrier
Marking on top of piston:
TD60D, TAMDE0OC Green colour line —
Yellow colour line —
Combustion chamber, diameter:
TDGOD, TIDEOD, TAMDEOC and TD70G, TID70G 57 mm (2.24417) 60 mm {2.3622")
— 85 mm {2.16564")
- 58 mm {2.2835")
- 65 mm {2.5691")
Combustion chamber, depth: .
TD6OD, TAMDBOC and TD70G, TID70G 21.8 mm {0.8583") 26.2 mm (1.0315™)
TIDEOD and MD70C 23.5 mm {0.9252") 26.7 mm {1.0512"")
- 25.3 mm (0.9961")
- 21.6 mm {0.8504")
124,15-124,65 mm 140.8-141.3 mm
{4.8878—4.9075"") {5.5433-5.5630"")
Height from centre of gudgeon pin 1o top of piston 79.35—-79.45 mm 88.40-88.50 mm
(3.1240-3.1280""} (3.4803-3.4843"")
Piston clearance:
TD60D, TIDBOD, TAMDSOC and TD70G, TID70G, TAMD7Z0E 0.13-0.15 mm 0.09-0.125 mm
N (0.0051-0.0059") {0.0035-0.0049")
MD70C, TMD7QC .- 0.12-0.14 mm
{0.0047-0.0085")
frant marking Arrow pointing towards front end
Height above cylinder block surface when piston fitted in engine 0.05-0.55 mm 0.20-0.70 mm
(0.0020-0.0217") {0.0079-0.0276"")

Piston rings

Compression rings:
Number

3
2.362-2.375 mm 2.362-2.375 mm
(0.0930—0.0935") (0.0930—0.0935")
2nd compression ring, height © 3.137-3.150 mm 3.124-3.150 mm
(0.1235-0.1240") (0.1230-0.1240"")
3rd compression ring, height. 3.124-3.150 mm
(0.1230-0.1240")

Qil-scraper ring:

1
4.724—4.737 mm (0.1860-0.1865"")
Piston ring gap measured in cylinder liner at @ 98.426 mm (3.875"") (60
series} and @& 104.78 mm {4.1252"} (70 series): .
Compression rings 0.25—0.560 mm 0.33-0.58 mm
(0,0098-0.0197"} (0.0130-0.0228"})
Qil-scraper ring D.25-0.58 mm 0.33-0.71 mm
{0.0098—-0.0228""} (0.0130-0.0280"")




Gudgeon pins

Ciearance, gudgeon pin — cannecting rod bushing
+ gudgeon pin — gudgeon pin hole

Grip fit, gudgeon pin — gudgeon pin hale

Gudgeon pin diameter, standard

Connecting rod bushing, inner diameter

Gudgeon pin hole, diameter in pision

Cylinder heads

Crankshaft with bearings

{Replaceable bearing shelis for main and big-end bearings)
Crankshaft end {float

Main bearings
Main bearing journals

Diameter, standard
' ul')dersize 0.010”
0.020"
0.030"
0.040""
0.050"
Width on crankshaft for pilot bearing with separate thrust
washers:
Standard
Oversize, 0.2 mm (thrust washers 0.1 mm oversize)
0.4 mm (thrust washers 0.2 mm oversize)

0.6 mm (thrust washers 0.3 mm oversize)

Main bearing shells

Diameter, bearing shell position in block
Thickness, standard
oversize 0.010"
0.020"
0.0307
0.040"

0.050"

Big-end bearings
Big-end bearing journals

Big-end bearings, radial clearance
Length of bearing journals.
Diameter, standard
undersize 0.010°
0.020”
Q.030”
0.040"
0.050"

60 series
0.014-0,022 mm
(0.0006—0.0009"")

70 series
0.016-0.024 mm
{0.0006-0.0009")

Max. 0.008 mm (0.0003"")
Max. 0.004 mm (0.0002"}

40.000-40.004 mm
(1.6748-1.5750"")
40.018-40.022 mm
{1.5755-1,6757""}
40.000-40.008 mm
(1.6748-1.5751"")

101 mm (3.9764")

0.064-0.264 mm
(0.0025-0.0104")
0.063-0.121 mm
{0.0025-0.0048"")

76.149-76.162 mm
(2.9980—2.9985")
75.895-75.908 mm
(2.9880—2.9885")
75.641-75,654 mm
(2.9780-2.9785"")
76.387-75.400 mm
(2.9680-2.9685")
75.133-75.146 mm
{2.9580—-2.9585"}
74.879-74.892 mm
(2.9480-2.9485")

43.975-44.025 mm
{1.7313-1.7333")
44.175-44.225 mm
{1.7392-1.7411"")
44.375—-44.425 mm
{1.7470-1.7490"")

. 44.575-44.625 mm

(1.7549-1.7569")

81.051-81.076 mm
(3.1910-3.1920""}
2.403-2.413 mm
(0.0946-0.0950")

2.784-2.784 mm
{0.1096-0.1100")
2911-2.921 rrm
{0.1146-0.1150")
3.038-3.048 mm
(0.1196-0.1200"}

0.057-0.103 mm
{0.0022-0.0041")
41.900-42.000 mm
{1.6496—1.6535""}
63.449-63.462 mm
{2.4980—2.4985""}
63.195-63.208 mm
{2.4880—2.4885"")
62.941-62.954 mm
(2.4780-2.4785""}
652.687-62.700 mm
(2.4680—2.4685")
62.433—-62.446 mm
(2,4580—2.4585"}
62.179-62.182 mm
(2.4480-2.4485")

45 .000-45.004 mm
(1.7717-1.7718"}
45.020—45.024 mm
(1.7724-1.7726"}
45.000-45.008 mm
{1.7717-1.7720")

109 mm {4.29137)

0.068-0.268 mm
(0.0027-0.0106"")
0.0650.119 mm
(0.0026-0.0047"")

82.535-82.550 mm
(2.2494-3.2500)
82.281-82.296 mm
{3.2394-3.2400")
82.027-82.042 rmm
{3.2294-3.2300")
81.773-81.788 mm
(3.2194~3.2200")
B1.519-81.534 mm
(3.2094-3.2100")
81.265-81.280 mm
{3.1994-3.2000"}

45.975-46.025 mm
{1.8100-1.8120%)
46.175—46.225 mm
(1.8179-1.8199")
46.375-46.425 mm
(1.8258-1.8278")
46.575—46.626 mm
(1.8337-1.8356")

88.483-88.508 mm
(3.4836—3.4846""}
2.925-2934 mm
(0.1152-0.1155")
3.052-3,061 mm
(0.1202-0.1205")
3.179-3.188 mm
{0.1262-0.1255")
3.306-3.318 mm
{0.1302-0.1305")
3,433-3.442 mm
{0.1352-0.1355")
3.560-3.569 mm
(0.1402—0.1405""}

0.068-0.112 mm
{0.0027-0.0044"")
43.900-44.000 mm
(1.7283-1.7323")
69.837-69.860 mm
(2.7495-2.7500")
£9.583-69.696 mm
(2.7395—2.7400")
69.329-69.342 mm
(2.72952.73007}
69.075-69.088 mm
(2.7185-2.7200""}
68.821-68.834 mm
(2.7095-2.7100"")
68.567—68.580 mm
2.6995—2.7000")




Big-end bearing shells

Thickness, standard
- oversize 0.010”
0.020”
0.030”
0.040"
0.050"

60 series

1.892-1.862
{0.0745-0.0749")
2.019-2.029 mm
{0.0795-0.0799")
2.146-2.156 mm
{0.0845-0.0849")
22732283 mm
{0.0835-0.0839")
2400-2.410 mm
(0.0945-0.0949")
2527-2537 mm
{0.0995-0.0999")

70 series

1.962-1.911 mm
{0.0749-0.0752")
2.029-2.039 mm
(0.0799-0.0803")
2.156-2.166 mm
(0.0849-0.0853")
2.283-2.293 mm
{0.0832-0.0903")
2.410-2.420 mm
{0.0949-0.0953"}
2.537-2547 mm
(0.0999-0.1003")

Connecting rods

Marked 1 to 6. The "FRONT” marking on the shank must face for- -
wards.

Fitted with replaceable bearing shells.

Diameter, connecting rod bushing bearing recess 43.043-43.068B mm

{1.6946-1.6956")

49.887-49.912 mm
{1.9641-1.9650")
6§7.323-67.336 mm 73.740-73.753 mm
{2.6505—2.6510"") (2.8032-2.9037")
: See under “Gudgeon pins'’
0.15-0.36 mm {0.0059-0.0138")

bearing shell recess

gudgeon pin bushing
Axial clearance, connecting rod — crankshaft

Flywheel

Flywheel ring gear 140 teeth

Camshaft

Type of drive Gear
Number of bearings 7
Front bearing journal, diameter 68.996-69.015 mm {2.7164-2.7171%}
2nd bearing journal, diameter 66.621—66.640 mm (2.6229-2.6236"'}
3rd bearing journal, diameter 64.233-64.252 mm {2.5289-2.56296")
4th bearing journal, diameter 63.446-63.465 mm (2.4979-2.4986"")
5th bearing journal, diameter 61.058-61.077 mm (2.4039-2.4046"")
6th bearing journal, diameter 60.271-60.290 mm (2.3729-2.3736"")
7th bearing journal, diameter 56.296-56.315 mm (2.2164-2.2171")
End float 0.05-0.18 mm (0.002-0.007")
0.050-0.094 mm* 0.035-0.079 mm
(0.0020—0.0037") {0.0014-0.0031"")
bearings 2-7 0.035-0.079 mm (0.0014-0.0031°")
Chacking camshaft setting (cold engine and valve clearance = 0)
Withthe flywheel at 10° aftar TDC, the inlet valve for No. 1 cylinder should
have opened as follows**:
TD80D, TIDGDD and MD70C 1.
TAMDSG0C and TD70G, TID70G, TMD70C, TAMD70E 2.

parts’ 0.035-0.079 mm

2.00 mm (0.0787"}
3.60 mm (0.1417"})

95 mm (0.0768")
10 mm {0.08277)

* For camshaft bearing in versioh
(0.0014-0.0031"} applies

** Toterance for all measured values £0.25 mm (0.0098”)

Camshaft bearings

Front bearing. diameter {production) 69.065-69.030 mm 69.050-69.075 mm

(2,7191-2.7201") (2.7185-2.7195"}
69.050-69.075 mm {2.7185-2.7196"")
66.676-66.700 mm {2.6250—2.6260")
64.287-64.312 mm (2.5310-2.6320"")
63.500-63.525 mm {2.5000-2.5010"}
61.112-61.137 mm {2.4060-2.4070")
60.326-60.350 mm (2.3750-2.3760")
£6.350-56.375 mm (2.2185—-2.2195)

2nd bearing, diameter
3rd bearing, diameter
4th bearing. diameter
sth bearing, diameter
6th bearing, diameter
7th bearing, diameter

5]




Timing gears

Backlash

Journat for idler gear, diameter
- Bushing for idler gear, diameter

Radial clearance for idler gear

Axial clearance for idler gear

Crankshaft gear

Camshaft gear
Drive gear for injection pump

Drive gear for sea water pump alt. drive output or air compressor

Drive gear for servo pump {optional equipment),

industrial engines .................. i e

" marine engines
Idler gear for lubrication pump
Drive gear for lubrication pump

Valve system
Valves

Intake:
Valve disc, diameter
Valve stem, diameter

Valve seat angle

Seat angle in cylinder head

Valve clearance (cold engine or at operating temperature)
Exhaust: -

Valve disc, diarmeter

Valve stem diameter,

Valve seat angle

Seat angle in cylinder head

Valve clearance {cold engine or at operating temperature);
engine without turbocharger
engine with turbocharger

* Applies to MD70 and TAMD70
** Applies to all other engines in the 70 series

Valve seats

Valve seat for intake valve:
Diameter {dimension A), standard

oversize.
Height {dimension B)

Recess for valve seat, intake valves:
Diameter (dimension C), standard

oversize
Depth {dimension D}
Bottom radius of recess, (dimension R}

The measurement between the valve disc and the eylinder head
surface should be

Fig. 9. Diagram of seat and recess for valve seat

1

~

70 series

0.03-0.17 mm (0.0012-0.0067")
92.084-92.106 mm (3.6254-3.6262")
92,131-92.166 mm (3.6272-3.6286")
0.025—0.082 mm (0.0010-0.0032"]
0.05-0.15 mm (0.002-0.006"}

28 teeth
53 teeth
b6 teeth
56 taeth
33 teeth

19 teeth
32 teeth
37 teeth
28 teeth

41 mm (1.6142"")
7.960—-7.975 mm
{0.3134-0.3140"")
29.6°

30°

0.40 mm {0.0157"")

37 mm {1.4667")
7.935-7.950 mm
{0.3124-0.3130")

44.5°
a45°

0.45 mm {0.0177)

43.574-43.590 mm
(1.7155-1.716%")
43.774-43.790 mm
{1.7234-1.7240™)
6.05-6.18 mm
(0.2382-0.2421")

43.500-43.526 mm

. (1.7126-1.7136"}

43.700-43.725 mm
{1.7205-1.7215"}
8.7-8.8 mm
{0.3425-0.3465")
0508 mm
(0.0197-0.0315")

0.7-1.1 mm
(0.0276-0.0433")

c

43 mm (1.6929”)
10.982-11.000 mm
{0.4324-0.4331")
29,5

30°

0.40 mm {0.0157"}

37 mm (1.4567"")
10.950-10.968 mm*
{0.4311-0.4218")
10.966-10.984 mrn**
(0.4317-0.4324")
44.5°

45°

5 mm (0.0177")

0.45 m
0.55 mm (0.0217")

46.664—46.080 mm
(1.8136—1.8142")
46.264-46.280 mm
(1.8214-1.8220"")
6.1-6.2 mm
(0.2402-0.2441"}

46.000-46.0256 mm
{1.8110-1.8120""}
46.200-46.225 mm
(1.8189-1.8199")
8.95-9.05 mm
(0.3524-0.3563")
0.5-0.8 mm
(0.0197-0.0315"}

1.0-1.4 mm
{0.0394—0.0551""}

wre?




Valve seat for exhaust valves:
Diameter (dimension A}, standard

oversize
Height (dimensicn B)

Recess for valve seat, exhaust valves:
Diameter {dimension C), standard

oversize
Depth {dimension D}

Bottorn radius of recess (dimension R)

. The dimension between the valve disc and the cylinder head

surface should be

Valve guides

Inside diameter {fitted)
parts version
Height above cylinder head spring piane
Clearance, valve stem — valve guide:
Intake valve

Exhaust valve

* Applies to MD?70 and TAMD?70
** Applies to all other engines in the 70 series

Valve springs
Single valve springs
Length, unloaded

60 series

41.574-41.590 rmm
(1.6368-1.6374"")
41.774-41.790 mm
{1.6446—1.6453")
8.8-8.9 mm
{0.3465—0.3504")

41.500-41.525 mm
(1.6339-1.6348"}
41.700—41.725 mm
{1.6417-1.6427"")
11.7-11.8 mm
{0.4606-0.4646"")
0.5-0.8 mm
{0.0197-0.0315™)

0.7-1.1 mm
(0.0276—0.0433"")

64.5 mm (2.54")
8.000-8.015 mm
{0.31560-0.3156"")
8.000-8.022 mm
(0.3150-0.3158"}
23 mm {(0.9055")

0.025-0.060 mm
{0.0010-0.0024"")
0.050-0.090 mm
(0.0020-0.0035")

62.8 mm (2.47")

with loading of 334-374 N (34-38 kp = 75-84 Ibf} ... .. ....... 51 mm (2.017)
with loading of 676-754 N (69-77 kp = 162170 Ibf) 39 mim (1.547j

fully compressed, max
Length, unloaded

34.8 mm {1.37")

with loading of 324-363 N (33—-37 kp = 73-82 |bf) -
with loading of 847-726 N (66-74 kp 145-183 Ibf) -

fully compressed, max

Double valve springs

Quter valve springs:

Length, unloaded
with loading of 273-313 N {27.8-31.9 kp
with loading of 491-571 N {50.1-58.2 kp
fully compressed, max

Inner valve springs:

Length, unioaded
with loading of 111-131 N (11.3-13.4 kp
with loading of 200~240 N {20.4-24.5 kp
fully compressed, max

Rocker arm mechanism

61-70 |bf)
110-128 1bf)

25-30 (bf}
45-54 Ibfy, .. ... ..

Rocker arm bushing, diameter after pressing in and machining 22.020-22.041 mm
o (0.8669-0.8678""}

70 series

44.056—44.082 mm
(1.7345~1.7355"}
44.256—44,282 mm
(1.7424-1.7434"")
8.89.0 mm
{0.3465~0.3543")

44.000—44.025 mm
(1.7323~1.7333"})
44.200-44.225 mm
(1.7402-1.7411")

9.8-9.9 mm
(0.3858-0.3898"")
0.5-0.8 mm
{0.0197-0.0315")

1.0-1.4 mm
{0.0394~0.0551""}

66 mm (2.60")
11.032-11.050 mm
{0.4343-0.4350")
11.032~11.059 mm
{0.4343-0.4354")
22 mm (0.8661"}

0.032-0.068 mm
{0.0013-0.0027"")
0.064—0.100 mm*
{0.0025-0.0039")
0.048-0.084 mm**
(0.00719-0.0033"}

approx 60 mm (2,36"')

47 mm {1.85")
35 mm (1.38"7)
31.5 mm (1.24")

m {2.37"")
44.6 mm (1.76"]
32 mm {1.26")
28 mm (1.107"}

25.020~-25.042 mm
(0.9850-0.9859""}




Lubricating system

Qil praessure, hot engine, operating speed
Qil pressure, idling speed

Engines with piston cooling:

il pressure, piston cooling oil at 2400 rpm

Qil quality in accordance with APl-system
Viscosity at various ambient air temperatures

* Using these oils at temperatures above +15°C (+59°F} could involve
increased engine wear.
** At temperature below —25°C {(—13°F}, consult your cil supplier for sui-
table oil.
NOTE! Synthetic oil is only recommended at temperatures below
—25°C (—13°F)

Qil capacity, ingl. lubricating il filter and oil cogler, approx.:
Industrial engines
TD60D, TIDBOD and TD70G, TID70G resp. {standard oil sump)

TD80D, TIDBOD and TD70G, TID?0G resp. {shallow oil sumpl

Marine engines
TAMDGB0C and TAMD7O0E resp. {(no engine inclination}

TAMDEOC and TAMD7OE resp. (18° engine inclination)

MD70C, TMD70C {no engine inclination)

MD70C, TMD70C {15° engine inclination)

MD70C, TMD70C (18° engine inclination)

* With shallow oil sump (bulb).

Lubricating oil pump:

number of testh

end fioat, pump gear

backlash, pump gear

diameter, idler gear bearing sleeve

diameter, idler gear bushing

radial clearance for idler gear

diameter, oil pump bushings

clearance, thrust washer — oi! pump drive gear

number of teeth, drive gear

number of testh, idler gear
Relief valve springs, TD70G, TID70G, TAMD70E:
Cuter valve spring:

Length, untoaded
with a loading of 260—400 N (25.5-40.8 kp
= 56.2-90.0 Ibf}

Inner valve spring: -

Length, unloaded. ... ... . .. . . o i e e e e
with a loading of 62-54 N (5.3-5.4 = 11.7-11.9 |bf}
with a loading of 70.3-72.3 N (7.2-7. 4 kp = 15.9-168.3 1bf} .. ..

Overflow valve spring, TD70G. TID70G:

Length, unloaded
with a loading of 13—15 N {1.3-1.5 kp = 2.9-3.2 Ibf)
with a loading of 16.9-18.9 N (1.7-1.8 kp = 3.8-4.2 Ibf)

60 saries

300-500 kPa {3-5 kp/c

r92
min. 50 kPa (0.5 kp/cm* = 7.1 p.s.i.}

70 series

80120 kPa
{0.8-1.2 kp/cm?2
= 11.4-17.1 p.s.i.}

11 litres
{2.4 Imp.gals
= 2.9 US galis)

15 litres
(3.3 Imp.gals
= 4.0 US gals)

min. 18, max. 20 litres

(min. 4.0 Imp.gals = 4.8 US gals)
(max. 4.4 Imp.gals = 5.3 US gals)

20 litres

(4.4 Imp.gals
= 5.3 US gals)
13 litres

(2.9 Imp.gals

30 litres

{6.6 Imp.gals
= 7.9 US gals)
19 litres

{4.2 Imp.gals

= 43-71 p.s.i.}

= 3.4 US gals) = 5.0 US gals)
- . 32 litres
(7.0 Imp.gals
= 8.5 US gals)
30 litres™
{6.6 imp.gals
= 7.9 US gals)
19 litres
(4.2 Imp.gals
= 5.0 US gals)
19 tlitres*
(4.2 Imp.gals
= 5.0 US gals)

Gear

11

0.07-0.15 rmm {0.0028-0.0059")
0.15-0.356 mm (0.0059-0.0138")
63.97-64.00 mm (2.5185-2.5197"'}
64.03-64.06 mm {2.5208-2.5220""}
0.03-0.09 mm {0.0012-0.0035"")
16.016—16.034 mm (0.6306-0.6313")
2.802—0.08 mm [(0.0008-0.0032"}

37

16.4-17.2 mm {0.646-0.677"}
15 mm {0.691")

84-58 mm (2.13-2.28""}
39 mm (154"}
33 mm {1.307)

68.8 mm (2.71")
40 mm {1.58")
32 mm {1.26")




Fuel system

60 series 70 series
Direction of rotation of:ihjectiompump viewed from the frant Clockwise
Qrder of injection 1-5-3-6-2-4
Injection quantity See governor data plate or appropriate
adjustment data in Service Bulletip file.
Feed pressure: .
TAMDZ0E . 140160 kPa
{1.4-1.5 kplem?Z
= 20-23 p.s.i.)
All other engines 100150 kPa
{1.0-1.5 kp/cm?Z = 14-21 p.s.i.)

Relief valve

Make and type:

TAMD?Z0E Agrees with Bosch
PVE 538 5Z, but with
altered opening
pressure®*

All other engines . Bosch PVE 638 57

* Refer to ""Feed pressure” above.

Fuel filters

Number of filter inserts, TDEO, TIDBO
other engines 2 connected in paralle|

Injection pump
TD&0D, TD6ODPP

Make, type (flange mounted) Bosch PESEMW100/320RS51004

Lift height from base radius at beginning of delivery

(stroke pasition) 2.8+0.1 mm (D.1102+0.0039"")
. Setting 22° B.T.D.C.

Pump element, diam 10 mm {8.39")

Governor Bosch RSV325—1250MWO0/308

Governor {alternative equipm. TDEOD) Bosch RQV300-1300MW41

Feed pump Bosch FP/K22MW17

- TD6ODG

Make, rype {flange mounted) Bosch PESSEMW100/320R51004
Lift height from base radius at baginning of delivery ’

(stroke position) 2.8+0.1 mm {0.1102+0.0039")
Setting 21-22° B.T.D.C.

Pump element, diam 10 mm (0.39") .
Governor ...  Bosch RSVE50—750MW4a/311-2
Feed pump Bosch FP/K2ZMW17

TID60D

Make, type (flange mountead} Bosch PES6MW100/320RS1004-1
Lift height from base radius at beginning of delivery

{strake position} 2.8+0.1 mm {0.1102+0.0039"")
Setting 24°x0.5° B.T.D.C.

Pump element, diam 10 mm {0.39")

Governor _L ... ... ... s Bosch RSV325-1400MW2/308
Feed pump . Bosch FP/K22MW17
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TID60DG
Make, type (flange mounted)

Lift height from base radius at beginning of delivery.

(stroke positon).
Setting

Pump element, diam
Governor

Feed pump

TD70G, TD70GPP

" Make, type
Lift height from base radius at beginning of delivery
{stroke position)
Setting
Pump element, diam
Governor
Feed pump

TD70G (alternative equipment)

Make, type
Lift height from base radius at beginning of delivery
(stroke position)
Setting
Pump element, diam
Governor
- Feed pump

TD70GG

Lift height from base radius at beginning of delivery
(stroke position)

Setting

Pump element, diam

Governor

Feed pump

TID70G, TID70GPP

Make, type

Lift height from base radius at beginning of delivery
(stroke position)

Setting

Pump element, diam

Governor

Feed pump

TID70GG

Make, type

Lift height from base radius at beginning of delivery
(stroke position} .

Setting

Pump element, diam

Governor

Governor (earlier version).. ... .

Feed pump

Bosch PES6EMW100/320RS1004

2.8+0.1 mm {0.1102+0.0039")
18°%£0.5° B.T.D.C.

10 mm (Q.397})

Bosch RSVE50—-750MW4/311-3
Bosch FP/K22MW17

Bosch PE6P110A320R5380

3.0+0.1 mm {D.1181+0.0039")
20~-21° B.T.D.C.

11 mm (0.43")

Bosch RSV200-1200P1/305R
Bosch FP/K22P8

Bosch PE6P110A320RS413Z

3.04+0.1 mm {0.1181+0.0039"")
20°+0.5° B.T.D.C.
11 mm (0.43"")
Bosch RQVZ50-1200PA499
Bosch FP/K22P9

Bosch PE6P110A320RS390

3.0+0.1 mm (0.1181+0.0039"")
20°~21° B.T.D.C.

11 mm (0.437)

Bosch RSVE650-750P4/421R
Bosch FP/K22P9

Bosch PEGP110A320RS465

3.0+0.1 mm (0.1181+0.0039"}
20°+0.5° B.T.D.C.

11 mm (0.43")

Bosch RSV200-1200P1/305R
Bosch FP/K22PY

Bosch PESP110A320RS465

3.0+0.1 mm (0.1181+0.0039")
20°+0.5° B.T.D.C.

11 mm {0.43")

Bosch RSV650-750P4/421R
Bosch RSV200~-750P4/421R
Bosch FP/K22P2




TAMDG0C
Make, type (flange mounted)

Lift height from base radius at beginning of delivery

(stroke position}
Setting

Pump element, diam
Governor

MD70C
Make, type

Lift height from base radius at beginning of delivery

(stroke position)}
‘Setting

Pump element, diam
Governor

TMD?70C
Make, type

Lift height fram base radius at beginning of delivery

(stroke position}
Setting

Pump element, diam
Governar

TAMD70E
Make, type

Lift height from base radius at beginning of delivery

(stroke pesition)
Setting

Pump element, diam
Governor

Injectors
TD60D.-DG.,-DPP

Nozzle holders, make and type

Injector complete, number marking
Opening pressure
Adjusting pressure {new spring}

Nozzle hale diameter

TiD60D,-DG, TAMD60C, TMD70C

Nozzle holders, make and type
Injector complete, number marking
QOpening pressure

Adjusting pressure {new spring}

MNozzle hole diameter

12

Bosch PES6MW100/320RS1111

3.1+0.1'mm (0.1220+0.0039"}
22° BT.D.C. .

10 mm {0.39)

Bosch RSV326-1400MW2A314
Bosch FP/K22MW17

Bosch PEEP110A320RS3672Z

3.0+0.1 mm {0.1181+0.0039')
20°+£0.5° B.T.D.C.

11 mm (0.43")

Bosch RQV250-1000FPA394/2R
Bosch FP/K22PS

Bosch PE6P110A320RS367Y

3.0+0.1 mm (0.1181+0.0039"")
20°10.5° B.T.D.C,

11 mm (0.43")

Bosch RQV250-1000PA394/2R
Bosch FP/K22P9

Bosch PEEP110A320RS260W

2.8+40.1 mm (0.1102+0.0039""}
22°+0.5°B.T.D.C.

11 mm (0.437)

Bosch RSV250—-1250P0/374/2R
Bosch FP/K22PS

Bosch KBEL 95 P 9/4
Bosch DLLA 150 P 22

870

27 MPa {275 kp/cm2 = 3911 p.s.i.)
27.5-28.3 MPa

{280-289 kpfcm? = 3983-4111 p.s.i}
4 x 0.32 mm (0.0126")

Bosch KBEL 95 P 9/4
Bosch DLLA 150 P 28

865

24 MPa (245 kp/iem? = 3485 p.s.i.)
24.5—-25.3 MPa

(250258 kp/em? = 3556-3670 p.s.i.}
4 x 0.34 mm {0.0134""}




TD70G.-GG.-GPP, TID70G.-GG,-GPP

Nozzle holders, make and type
Injector complete, number marking
Opening pressure

Adjusting pressure (new spring)

Nezzle hole diameter

Mb70C

Nozzle holders, make and type

Injector complete, n
Opening pressure

TAMD70E
Nozzle hoilders, make and type
fnjector complete, n

Opening pressure
Adjusting pressure (new spring)

Nozzle hole diameter

Cooling system

Capacity, incl. heat exchanger or standard radiator, approx.:

TDBOD,-DG,-DPP a’d TD70G,-GG,GPP resp.:
with plastic expansion tank

with metal expansion tank

TIDEOD,-DG and TID70G,-GG,-GPP:
with plastic expansion tank

with metal expansion tank

TAMDE0C and MD70C:
with plate heat exchanger

with tubular heat exchanger
TMDZ0C with plate heat exchanger
with tubular heat exchanger
TAMD70E with plate heat exchanger
with tubular heat exchanger

Filler cap’s pressure valve opens at:
Industrial engines:

Bosch KBEL 95 P 9/4

Basch DLLA 143 P 40

854

27 MPa (275 kp/em? = 3911 p.s.i.)
27.5-28.3 MPa

(280289 kp/om? = 39834111 ps.i.)
4 x 0.355 mm {0,0140"")

Bosch KBEL 95 P 94

Bosch OLLA 150 P 24

868

27 MPa (275 kp/em? = 3911 p.s.i}
27.5-28.3 MPa

{280-289 kp/cm? = 3983-4111 p.s.i.}
4 x 0.30 mm (0.0118")

Bosch KBEL 95 P 9/4

Bosch DLLA 150 P 32

862 ]

27 MPa {275 kp/cm? = 3911 p.s.i.}
275283 MPa

{280-289 kp/cm? = 3983-4111 p.s.l.}
3 x 0.46 mm (0.0181"}

60 series 70 series
Pressure type, closed
cooling systerm

22 litres

(4.8 Imp.gals
= 5.8 US gals)
28 litres

{6.2 Imp.gals
= 7.4 US gals)

23 litres

{5.1 Imp.gals
= 6.1 US gals)
29 litres

(6.4 Imp.gals
= 7.7 US gals)

20, 23* litres
(4.4, 5.1* Imp.gals
= 5.3, 6.1* US gals)

25 litres

(6.5 Imp.gals
= 6.6 US gals)
31 litres

{6.8 \imp.gals
= B.2 US gals}

26 litres

(5.7 US gals

= 6.9 US gals)
32 litres

{7.0 Imp.gals
= 8.5 US gals)

29 litres

{6.4 Imp.gals
= 7.7 US gals)
34 litres

{7.5 Imp.gals
= 9.0 US gals)
30 titres

(6.6 Imp.gals
= 7.9 US gals)
34 litres

(7.5 imp.gals
9.0 US gals)
30 litres

(6.6 Imp.gals
= 7.9 US gals)
35 litres

{7.7 Imp.gals
= 9.3 US gals)

expansion tank {(metal) 23-31 kPa

{0.23-0.32 kp/cm?

= 3.37-455 p.s.i.)

30 kPa (0.3 kp/cm? = 4.3 p.s.i.}
no pressure valve

expansion tank (plastic}

Marine engines:
TAMDEOC**, and engines with tubular heat exchanger 43-53 kPa
(0.44-0.54 kp/cmZ2
= 86.2-7.7 p.s.i.)
all other engines 23-31 kPa
{0.23-0.32 kp/em?
= 3.27-4.565 p.s.i)
* Incl. separate expansion tank {plastic).
** Applies to the engine’s expansion tank. Only when optional expansion
tank {plastic} is fitted.




Thermostats

60 series 70 series
Wax
2

TAMDS0C*:
marking 70°blue paint spot
starts opening at 68~-72/74-78°C
{154-162/165-172°F) '
fully open at 82-36/88-92°C
{180-187/190—198°F)
Other engines: .
marking Blue paint spot
starts opening at 74-78°C (165-172°F)
fully open at 88—-92°C (190-198°F)

* The thermostats have different opening temperatures.

Electrical system

System voltage:
12V ({alt. 24V optional equipm.)
Othar engines 24V {alt, 12V optional. equipm. marine engi-
nes}
Battary capacity:
Marine engines and T{JDEODG, T(HD70GG:
With 24V system voltage 2 connected in series 12V max. 143Ah*
With 12V system voltage 2 connected in parallel 12V, max, 110Ah*,
{totaily max. 220Ah*)
Other industrial engines:
With 24V system voltage 2 connected in series 12V, max. 110 Ah*
Density of battery glectrolyte at +20°C (68°F):
fully charged battery 1.265-1.290 glcm3
battery to be recharged at 1.230 g.’cm3
Electrical pre-heater, rating approx.:
2.8 kW
Tib&0, TID70 2.2 kW
Stop solencid for injection pump, braaker point settings:
On engines with stop sofencid the pin at the rear of the
solenoid — at fully pushed back link rod — should
be pushad QUL APPIOX. .. ..ot e 1.5~2 mm {0.059~0.079")

* According to DIN 72311,

Alternator

Industrial engines:
Paris-Rhdne
Voltage/max. current : 28V/55A
Output, approx 1500 W
Brush fength min. 3 mm {0.118"}
Marine engines:
Alt. 1 — TAMDSG0C and TAMD7?0E resp.:
Paris-Rhéne

Voltage/max. current 14V/5CA 28V/6BA
{alt. 2BV/55A) (ait. 14V/50A}
Quiput, approx B50W (alt, 1500W) 1500W (alt. 650W)
Brush langth min. 3 mm {0.118""}
Alt. 1 — MD70C, TMD?Z0C:
S.E.V. Marchat

Voltage/max. current 28V/25A (alt. 14V/38A)

Qutput approx 650W {alt. BOOW)

Length of brush projecting from brush holder min. 5 mm (0.197"")
Alt. 2 — All marine engines (cptional equipment):

MaKe . ... .. e e e s CAV

Voltage/max. current 28V/60A

Qutput, approx 1600W

Brush length min. 8 mm {0.315"") N

Brush spring force 2.3-2.8 N (230-280 p = 0.5-0.6 b}
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Starter motor

60.series 70 series
Marine enginas and T{1)D62DG, T{)D70GG: -

Make, type Bosch KB

Brush length min. 17.5 mm (0.6839"')

Brush spring force 12-14 N (1.2-1.4 kp = 2.6-3.1 Ibf)
Other industrial engines: :

Make, type Bo_sch JF

Brush length min. 8.5 mm {0.3346""}

Wear tolerances
Cylinder heads

min. 100.65 mm min. 108.656 mm
{3.963") (4.278")

Cylinder

Cylinder liners and pistons with piston rings should be replaced when
wear amounts to 0.35-0.40 mm (0.014-0.015").

The piston rings should be replaced when the piston ring gap, measured
below the bottom turning paint, is 1.5 mm (0.059} or more.

Cylinder block

Height, top block surface — crankshaft centreline (A} min. 368.9 mm min. 402.8 mm
(14.524"") {15.862"'}
bottom block surface — crankshaft centreline (B) min. 89.9 mm min. 89.9 mm
(3.539") {3.6397)

Crankshaft

Max. permissible out-of-round on main and big-and bearing

0.08 mm (0.0032"")
Max. permissible taper on main and big-end bearing journals 0.05 mm {0.0020")
Max. end float on crankshaft 0.4¢ mm (0.0157""}

Valves

Valve stems, max. permissible wear 0.02 mm {0.0008"}
Max. permissible clearance valve stem-valve guide:
Intake valves 0.15 mm (0.0059"}
Exhaust valves - 0.17 mm (0.0067"'}
The valve disc should be, min.:
Intake valves . m {0.0477) 1.4 mm {0.055}
Exhaust valves . m {0.047") 1.0 mm {0.039"}
The vaive seat may be ground until the distance from the valve disc (new A
valve) to the cylinder head surface is, max 1. m {0.069") 2.0 mm (0.079")

Camshaft

Max. permissibie out-of round (with new bearings) 0.05 mm (0.0020::)
Bearings, max. permissible wear 0.05 mm {0.0020")




Tightening torques in Nm (kpm/Ibf.ft)

. 60 series 70 series
Cylinder heads* 170 {(17/123) **
Main bearings 140 (14/101)
Big-end bearings 160 (16/116)
Bearing bracket, rocker arm shaft 40 {4/29)
Flange, front camshaft bearing 4q {4/29)
Camshaft gear 45 {4.5/33)
Pump drive gear 45 (4.5/33)
|dier gear journal 60 (6/43)
Pump housing and bearing sleeve for lubricating oil pump idler gear . ) 20 (2/15)
Bracket, jubricating oil pump a0 (4/29)
Rocker arm cover 10 (1/7.5)
Auxiliary drive gear casing 20 (2/15)
Pulley, drive output {on auxiliary drive gear casing cover} 150 {15/108}
Qil surnp . . 17 (1.7/12)
Flywheel housing 140 {14/107)
Flywheel 170 {17/123)
Vibration damper, attaching bolts 60 {6/43)
Polygon hub, centre bolt 260 {26/188)
Injection pump:
drive hub : 90 {9/65} -
pressure valve retainers, TAMDBQC*** 5060 (5-6/36—43) -
. other engines 40-50 (4-5/23-36) 8020 (8-9/58-65)
element units, attaching nuts . 20-25 (2-2.5/14.5-18) -
Injectors, attaching nut 50 (5/38)

* Dip the cylinder head bolts completely {including screw heads) in a rustproofing compound for a maximum of 24 hours prior to
assembly. The screws should drip-dry before being fitted. Tighten in stages, see page 36.
*#* Cylinder heads for the 70 series are subjected to a combination of torque tightening (in stages up to 160 Nm (16 kpm/116 Ibf.ft} and angle
tightening {60°), see page 36.
*#% The threads shall be smeared with special grease (Bosch art. No. 5 963 340 110) prior to assembly.




SPECIAL TOOLS

When ordering tools, the figures 993 shall be placed in front of the 4-digit too! numbers (e.g. 398 1801-3}. The last figure
{after the hyphen) is a check-digit. Seg pages 18 and 19.

i .
¥ H @Q@@%ﬂ@

1084 1685 1801 1819 1867 2013 2071 2139 2178 2265 2266 2267
M58 2124 2677 8086 B087

00U e AR

2268 2289 2270 2429 2479 2487 2654
2869

6394 6400 6402 6413 6419 6420 6427 6433
6421

6598 6604

6772 6778 6779 9179 884 513 884 542 9989876
884 713
884 872

Fig. 10. Special tools




Drift for removing valve guides, 70 series.

Drift for removing valvé guides, 60 series.
Expander plugs {3} for pressure testing of cylin-
der heads, 60 series.

Standard handle 18x200 mm for drifts,
Extractor for ball bearing in flywheel.

Drift for removing and fitting bushings in rocker
arm, 60 series.

Puller for pullgy.

Drift for fitting bearing in flywheel. Used together
with 1801.

Drift for removing and fitting gudgeon pins.
Expander plugs for pressure-testing of cylinder
heads. (6 for €0 series resp. 3 for 70 series).
Installation ring for pistons, 70 series.

Fulier plate for cylinder liner puller 6645,

70 series.

Puller for coolant pump pulley.

Counterhold for removing pulley on coolant
pump.

Drift for removing and fitting ball bearings in put-
ley for coolant pump, as well as drift for fitting
bearings in bearing housing of injection pump
drive.

Drift for removing and fitting ball bearings, shaft
and seal in coolant pump,

Fixture for coolant pump.

Drift for fitting seal in coolant pump.

Thrust washer for removing ball bearing, coolant
pump.

Holder for dial indicator when checking iiner col-
lar height above block face.

Drift for removmg and fitting bushings in connec-
ting rods, 70 saries. Used together with 1801.
Puller for oil pump drive gear and injection pump
flange.

Puller for crankshaft poiygon hub.

Tool for fitting . polygon hub on crankshaft.
Puller for.crankshaft gear.

Press toal for fitting crankshaft gear.

Drift for fitting valve guides, 70 series.

Washer for pressure-testing of cylinder heads.
Tools (2) for pressing down cylinder liners when
measuring liner collar height above block face.

Drift for removing and fitting bushings in connec-

ting rods, 60 series. Used together with 18G1.
Hydraulic pump (hand driven}). Used together
with 8161.

Drift for removing and fitting bushings i rocker
arm, 70 series.

Puller for camshaft gear, and forthe 70 series also
injection pump drive gear.

Expander plugs {5} for pressure-testing of cylin-
der heads, 70 series.

Clamp for pressure-testing of oil cooler, TDBO.
Pressure gauge with hose for connection to banjo
nipple 6066 when checking fuel feed pressure, or
for connection to nipple 8223 when checking tur-
bo charging pressure on industrial engines.*
Banjo nipple with quick-coupling for connection
1o 6065.

Installation ring for pistons, 80 series.

Pulier plate for cylinder liner puller 6645,

60 series.

Pin for hydraulic cylinder 6161.

Hydraulic cylinder for fitting cylinder tiners,

6169-0 Drift for fitting valve guides, 60 series.

6223-5 WNippie with rapid-coupfing for connectlon to
6065,

6324-1 Miliing cutter for cutting slots in cylinder heads,
70 series,

6394-4 Supports {2} for puller 6645,

6400-9 Slide hammer. Can be used with 6419 and
6657,

6402-5 Drift for fitting copper sleeve for injectors.

6413-2 Intermediate piece for pressure plate 6598,

6419-89 Puller for copper sleeve steei ring.

6420-7 Drift for fitting copper sleeve and steel ring, 70
series.

6421-5 Drift for fitting copper sleeve and steel ring, 60
series.

6422-3 Press tool for fitting copper sleeve and steel ring,
70 series. Used togsther with 8402 and 6420.

6427-2 Adapter for measuring compression pressure.

6433-0 Adapter {cap). Used with 6662 on all engines ex-
cept industrial engines with separate plastic ex-
pansion tank.

6437-1 Tool for fitting rear crankshaft seal.

6441-3 Adapter (cap}). Used with 6662 on industrial engi-
nes with separate plastic expansion tank.

6582-4 Extractor for injectors.

6583-2 Press tool for fitting copper sleeve and steel ring,
60 series. Used together with 6402, 6421 and
6584.

6584-0 Counterhold for press tool 6583, 60 series.

6598-0 Press plate forfitting cylinderliner. Used togsther
with §161.

6604-6 Bolts (2) for yoke 6606.

6606-1 Yoke for hydraulic cylinder 6161,

6645-9  Puller for cylinder liner excl. of pufler ptate. Used
together with 6394 (2 pcs).

6650-9 Milling cutter for c¢leaning of injector's copper
sleeve seat (step 1ij.

6651-7 Milling cutter for cleaning of injector's copper
sleeve seat (step I).

66567-4 Extractor for copper sleeve for injector.

6662-4 Testing device** for checking cylinder head and
cooling system with compressed air.

6684-8 Connecting washer with rapid-coupling for pres-
sure-testing of cylinder head.

8770-56 Tool for setting of pre-injection angle. Used with
998 9876.

6772-1 Too!l for checking of camshaft wear. Used with
898 9876.

5778-8 Tool far pressing sealing ring into pump drive, 70
series.

6779-6 Extractor for sealing ring in pump drive, 70
series.

9179-6 Tool for removing fuel and oil filters.

9508-6 Milling cutter for reconditioning cylinder liner re-

. cess, 70 series.

9514-4 Expander for rotating cylinder liner, 70 series.

9538-3 Expander for rotating cylinder liner, 60 series.

9553-2 Milling cutter for reconditioning cylinder liner re-
cess, 60 series.

9556-6 Milling cutter for cutting slots in cylinder heads,
60 series.

* NOTE! The same tool must not be used for checking both fuel
feed pressure and turbo pressure.
** Must be used with kit 998 9860-3 (only applicable for Swe-
den).




Part No. :

884 513-3  Flange kit complete, for measuring ‘exhaust
back pressure, engines TAMDE0Q, TMD70 and
TAMD7O.

§B4 542.2 Flange kit complete, for measuring exhaust
back pressure, engines TD60 and TID60D.

884 713-9 Flange kit complete, for measuring exhaust
back pressure, engines TD70 and TID70.

884 872-3 Flange kit complete, for measuring exhaust
back pressure, engine TID60DG.

998 98786-9 Dial indicator.

Turbocharger

The toals shown in figures 11-13 are not sold by Volve
Penta, but can be made by the individual workshop.

Dimensions in mm

Fig. 11. Sketch of specizal tool

Holder for dial indicator when measuring axial clearan-
ce.

AiResearch

77
N

Fig. 13. Sketch of special tool AiResearch.
Fig. 12. Sketch of special tool AiResearch. The fixture is made of plywood, hardwood or alumi-
nium.
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PRESENTATION

The engines are straight 6 cylinder, 4 stroke diesel engines
fitted with overhead valves. The engines are direct injected
and have thermaostat controlied water-cooled blocks and
cylinder heads. The marine engines have a cooling system
divided into a fresh-water system and a sea-water system.
The sea-water cools the fresh-water system via a heat ex-
changer.

Lubrication is by a pressure fubricating system in which an
cil pump supplies oil under pressure to all lubrication
paints.

The fuel system is protected from contamination by re-
placeable fine filters.

The engines have wet replaceable cylinder liners and two
separate cylinder heads, each covering three cylinders.
The cylinder heads are interchangeable.

On engines fitted with a turbocharger, the eylinders are
supplied with air under pressure which results in a surplus
of'air. This enables the injected fuel quantity to be in-
creased, resulting in increased engine output. The turbo-

VOLVO PENTA BREYLRE
xxx/xxxx

Basic engine no. Conversion no. Engine designation

Fig. 14. Number plate, example

charger which is lubricated and cocled by the engine lub-
ricating oil, is driven by the engine exhaust gases, utilizing
the otherwise wasted exhaust gas energy. The turbocharg-
er's turbine housing on the marine engines is fresh-water
cocled to reduce heat radiation to the engine compart-
ment. TIDGO, TID70 and TAMDS0, TAMD70 are also equip-
ped with a water cooled charge air cooler {sea-water
cocled on the marine engines) in which the intake air is
cooled down after passing through the turbocharger. This
reduces the volume of air and increases the quantity of air
{oxygen) which can be supplied, thereby burning a greater
quantity of fuel, i.e. power cutput is further increased. By
cooling the intake air, the temperature of combustion and
exhaust gases are kept ta a suitable ievel despite the in-
creased power outputk.

The industrial engines are supplied with an electrical pre-
heater for easier starting and reduced smoke emission
when starting in cold weather.

Engine Location of number plate

TDE0,
TiDBO

On the right hand side of the cylinder
block diagonally above the starter motor.

TAMDGE0 (On the right hand side of the cylinder block in

frant of the lube cil filters.

70 series [On the left hand side of the cylinder block
above the protection plate above the injec-

tion pump drive shaft.

ig. 16. TDEODG

Thermostat housing
Fuel filter

Qil filler cap

Pressure drop indicator
Turbocharger

Stop solenoid

Oil dipstick

Injection pump

Oil sump

Vibration damper

CERBNOMEWNS
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Fig. 16. TIDSODG

Air filter

Intercooler

Coolant pump
Alternator

Gil cooler

tLube oil filter
Crankcase ventilation
Starter maotor

1.
2.
3.
4.
5.
6.
7.
8.

Fig. 17. TD70G

Fuel fitters

Valve cover

Relay for el. pre-heater
Turbocharger

Injector

Injection pump

Feed pump

Gil cooler

Vibration damper
Automatic belt tensioner

BopNonpwNs
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Fig. 18. TID70GPP

Silencer

Air fitter

Signal hern

Intercocler

Pressure drop indicator

Coolant hoses to/from the intercooler
Expansion tank

Qil scavenging pump

Lube oil filter

Starter motor

Connector box with automatic fuse

pwpo

SlvoNoo

1
1

Fig. 19. TAMDE0OC

Heat exchanger

Cap (coolant}

Protection plate

Fuel filters

Qil filler cap
Water-cooled sxhaust manifold
Turbocharger

Qil cooler, reverse gear
Qil dipstick, reverse gear
Qil sump

Oil dipstick, engine

Stop solenoid

Injection pump
Alternator




Fig. 20. TAMD&0C

Filter for crankcase ventilation

Air filter

Aftercooler

Qil cooler for engine

Expansion tank {coaling system)
Connection for expansion tank {optio-
nal equipm.)

Connector box with automatic fuses
Sea-water pump

Lube oil filters

Starter motor

Reverse gear, TD MG 506

Oil pump

Fig. 21. MD70C with plate
heat exchanger

Expansion tank

Fresh-water filler cap

Voltage regulator

Qil filler cap -

Fuel filters

Air filter

Filter for crankcase ventilation
Stop solenoid

DOil cooler, reverse gear
Reverse gear

Oil dipstick

Injection pump

Inspection cover

Engine speed sender
Alternator

Bilge pump {optional equipm.}
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Fig. 22. TMD70C with plate
heat exchanger

* Fuel filters

Stop solenoid
Turbocharger

Qil cooler for reverse gear
Reverse gear TD MG 506
Qil dipstick

Deep oil sump {with inspection
covers)

{njection pump

Voltage regulator
Alternator

Fig. 23. TMD?70C with plate
heat exchanger

Air filter

Filter for crankcase ventilation

Valve for crankcase ventilation (st3

opening at certain pressure}

Sender for charging pressure {aptional
. equipm.)

Qil cooler

Expansion tank

Plate heat exchanger

Sea-water pump

Oil filters

Connector box

Starter motor




Fig. 24. TAMD70E with tubular
heat exchanger

El. connector box with autom. fuses
Fue! filters

il filler cap

Exhaust manifold
Turbocharger

Reverse gear TD MG 507
Stop solenoid

Qil dipstick

Injection pump

Qil cooler for engine
Alternatar

SoeoNmoawNo

1
1

. 25, TAMD70E with tubular
heat exchanger

Qil cooler for reverse gear
Air filter

Filter for crankcase ventilation
Aftercooler

Tubular heat exchanger
Coolant filler cap
Sea-water pump

Lube oil filter

Starter motor

Qil sump

Qil dipstick, reverse gear
Qil pump




ENGINE

DESCRIPTION
Cylinder heads.

The engine has two cylinder heads each of which cover
three cylinders. Each cylinder head is attached to the cy-
linder block with thirteen %16 bolts per head.

The cylinder head material is special-aticyed cast iron. The
cylinder head gaskets are made of solid steel.

The cylinder head face has special sealing grooves. These
grooves contral the sealing surface area so that the re—
quired sealing pressure is obtained without high tighten-
ing torques with risk of deforming the cylinder liner recess
in the block.

On the 60 series the sealing consists of V-shaped grooves,
whereas the 70 series has two concentrical wide grooves
sunkinto the cylinder head face directly above the cylinder
liner collar (fig. 40).

Onthe 7Q series the cylinder head attaching bolts are tight-
ened by a combination of torque and angle tightening.

Cylinder block:

The cylinder blockis:a.monobloc casting:in special-alloyed
cast iron. The combustion pressure force:in the cylinder
head bolts is transferred via reinforced sections in the cy-
linder block walls:direct to the main bearings.

The camshaft bearings are bored to the correct dimension
after assembly.

Fig. 26. Type of piston

A; Piston marking {60 series)

TD60D, TAMDE0C: Green cotour line C: Combustion chamber, depth.*
* See Technical data, page 4. 3.

TID&OD: Yellow coleur line

B: Combustion chamber, diameter.* 1.

Pistons

The pistons are made of light-alloy. The upper compres-
sion ring, which distributes most of the heat conducted via
the piston rings is located in a special-alloyed cast-iron ring
carrier, integrally cast into the piston. This provides a long
life to the piston ring groove, despite the heat stresses. The
piston ring grooves for other piston rings are machined
directly in the piston.

TD70, TID70, and TAMD70 engines are fitted with piston
cooling. The pistons for these engines have a circular
space inside the upper section of the pisten through which
the oil flows to cool the piston. See ""Piston cooling”, page
59.

The engine combusticn chambers are formed completely
in the piston crown. Piston and liner are supplied as parts
only as a compiete unit.

Piston marking: See fig. 26 (applies to 60 series).

Piston rings

60 series

Each piston is fitted with three piston rings. The sliding
surface against the cylinder liner wall is chrome-plated and
on the upper ring slightly roaunded.

The second compression ring has a machined internal
chamfer. To prevent incarrect assembly the ring is marked
TOP. The marking should face upwards.

Fig. 27. Piston rings, 60 series

Upper compression ring
2.  Lower compression ring
Oil ring




Fig. 28. Piston rings, 70 series

1-3. Compression rings
4. Qitring

The oil ring has two scraping edges which are pressed
against the cylinder liner wall; partly due to the ring’s own
spring force and partly due to an expander spring located
on the inside of the ring. The expander causes the ring to
follow the cylinder wall more effectively, thus reducing the
oil consumption.

70 series

Each piston is fitted with four piston rings, three compres-
sion rings and one oil ring.

The upper compression ring in the piston ring kits and in
the cylinder liner kits for the industrial engines has its slid-
ing surface against the cylinder liner wall chrome-plated as
well as a machined external chamfer. The ring is marked
TOP to prevent incorrect assembly. This marking (—)
should face upwards.

The second and third compression rings are slightly ta-
pered and surface-treated with ferrox. The second com-
pression ring is also provided with three ferrox-filled
grooves. (Ferrox absorbs oil and thus has lubricating prop-
erties). The third compression ring has a machined internal
chamfer. The rings are marked TOP. The oil ring is of the
same type as for the B0 series, see abave.

The cylinder liner kits for the marine engines contain an
other type of piston rings. The upper compression ring
(chrome-plated} has no marking and can be turned either
way. The third compression ring is of the same type as the
2nd ring, i.e. with three ferrox-filled grooves.

Cylinder liners

The cylinder liners are replaceable and of the "wet” type.
They are made of cast iron and centrifugally cast.

_

I

Fig. 28. Cylinder liner-with seals

The cylinder liners are sealed externally by three rubber
O-rings. The lower rings are located in turned grooves in
the cylinder block. These rings are made of different ma-
terials. The biack ring with a colour coding is of flugrocar-
bon and the black ring with no marking is of nitrile rub-
ber.

Note. In the parts kits for most engines both the lower seal-
ing rings are similar and of flucrocarbon (with colour cod-
ing}. The cylinder liner kits for certain engines, however,
contain one ring of nitrile rubber and one of fluorocarbon,
Note, that the ring with colour coding always should be
placed furthest down to prevent risk of coolant leakage.

The cylinder tiner’'s upper edge is sealed by an O-ring un-
derthe linerflange and by the pressure of the cylinder head
gasket {cylinder head) pressing the cylinder liner flange
down onto the cylinder block recess.

Valve system

Valves and valve seats

The valves are made of chrome-nickel steel. The valve
stems are chrome-plated. The exhaust valves have stellite
welded sealing surface in order to achieve the required
degree of heat resistance. The special steel valve seats are
replaceable. Both standard and oversize seats are avail-
able as replacement parts. The outside diameter of the
oversize seats is 0.2 mm {0.0079") larger and is used in
cases where the cylinder head seat recess requires ma-
chining.




Camshaft

The camshaft is journalled in seven bearings. The axial
play is determined by the camshaft gear, the shoulder on
the front bearing journal and the thrust washer bolted to
the front surface of the blcck.

Timing gears

The drive gear assembly consists of cylindrical gears with
helically cut teeth.

The injection pump and camshaft are driven by the crank-
shaft via an idler gear. The engine’s lube oil pump is also
driven by the crankshaft via an idler drive gear.

60 series: Apart from the camshaft, the camshaft drive also
drives the sea-water pump drive gear {marine engines), as
well as air compressor, if fitted {(optional equipm., industri-
al engines). The servo-pump, if fitted (optional equipm.}, is
also driven by the camshaft drive gear. See fig. 30.

70 series: Apartfrom the camshaft, the camshaftdrive also
drives the sea-water pump drive gear as well as the drive
output for the alternator and coolant pump {(marine en-
gines). The drive output is pressure [ubricated by means of
apipe. Any servo-pump and air compressor fitted, {option-
al equipm., industrial engines) are also driven by the cam-
shaft gear. On maring engines the optional servo-pump is
driven by the injection pump drive gear. See fig. 30.
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Fig. 30. Timing gears

1. Sea-water pump drive (marine engines},
or air compressor drive (industrial engines,
optional equipm.).

Camshaft gear {used also as intermediate
gear for sea-water pump, air compreassor or
servo-pump, whare applicable).

Idler gear, timing gear

Injection pump drive gear

Crankshaft gear

Intarmediate gear for oil pump.

Qil pump drive gear

Servo-pump drive (industrial engines,
optional equipm.).

Crank mechanism
Crankshaft

The crankshaft is journalled in seven main bearings. The
axial bearing consists of thrust washers located at the
centre main bearing. The crankshaft is balanced both sta-
ticaliy and dynamically. The front end of the crankshaft has
a polygon profile and the rear end has a flange to which the
flywheel is bolted."

60 series: The crankshaft is nitrocarburated. Provided that
the shaft does not require straightening before grinding,
grinding to max. 2:nd undersize can be done without re-
newed nitrocarburation.

70 series: The crankshaftis induction hardened and can be
ground to all undersizes without re-hardening.

Fig. 31. Camshaft




Fig. 32. Crank mechanism

Main and big-end bearings

The main and big-end bearings consist of indium-plated,
lead-bronze lined, steel shells. These bearings are of the
precision type and are ready for fitting. Five oversizes are
available as parts. The thrust washers for the crankshafi
axial bearing are available in three oversizes.

Connecting rods

The connecting rods are of the I-profile type and are drilled
right through for pressure lubrication of the gudgeon pin.
Since the connecting rods have diagonally split bearing
recesses, the rods can be removed through the cylinder
liners when the engine is being disassembled.

The gudgeon pin bushings are of steel with a hronze-alloy
facing.

Onthe 70 series the connecting rods have trapezoidal gud-
gean pin end in order to obtain a larger effective bearing
surface against the gudgeon pin (fig. 33).

Fig. 33. Connecting rod withtrapezoidal gudgeon pin end,
70 series.

Vibration damper

The vibration damper consists of a hermetically sealed
housing in which there is a mass of steel with arectangular
cross-section. This mass {the damper ring) is carried in the
centre on a bushing and is surrounded on all other sides by
a viscous liquid (silicon).

Flywheel

The flywheel is bolted to a flange on the rear end of the
crankshaft. It is statically balanced and fully machined. The
starter ring gear is shrunk onto the front edge of the fly-
wheel.

Fig. 34. Vibration damper

Crankshaft . Housing

Hub . Cover

Felt ring Auxiliary drive gear casing
Liquid cavity Deflector ring

Bushing Sealing ring {rubber)
Damper mass




REPAIR INSTRUCTIONS

Cylinder heads
Removing the cylinder heads
Special tool: 6582

Marine engines

1.
2.
3.

Disconnect both battery cables.
Close the bottom valve and drain off the coolant.

MD70, TMD70: When necessary, loosen the voltage
regulator bracket from the timing gear cover and hang
it up.

TAMD70: Loasen the connector box from the timing
gear cover and hang it up.

TAMD70 and MD70, TMD70 with tubular heat ex-
changer: Remove the heat exchanger and thermostat
housing.

TAMDE0, TAMD70: Dismantle the aftercooler cover.
Loosen the hose clamp under the cooler on TAMD?0.
Lift out the insert.

Remove the air filter and, when necessary, the pipe
between the turbocharger and the aftercocler/engine
intake manifold. Remove the air filter bracket.

TAMDE0: Remove the pipe between the expansion
tank and the heat exchanger. Dismantle the attaching
bolts far the expansion tank and remove the tank.

TAMP69: Remove the coolant hose between the coil
caaler and the aftercooler. Dismantle the aftercooler
housing from the intake manifold.

70 series: Remove the crankcase ventilation filter.
Remove the intake manifold.

TAMDG0: Remove the protection plate over the injec-
tors.

Close the fuel cocks. Remove the fuel lines to the fine
filters, the delivery pipes and the leak-off line, Remove
the fuel filters and, where applicable, the pipe betwe-
en the smoke limiter and the engine intake manifold.
Fit protective caps.

Dismantle the injectors.* Remove the yoke and rotate
the injector with a wrench (FU-15} pulling it upwards
at the same time. f the injector wiil not come out, use
puiler 6582. This prevents the copper sleeve from be-
ing removed at the same time.

Remove the coolant and tube oil pipes to the turbo-
charger, where fitted. Fit protective caps.

Loosen the exhaust line from the turbocharger/ex-
haust manifold. Remove the turbocharger, where fit-
ted. Remove the exhaust manifold.

Remoavethe valve covers. Unscrew the bolts attaching
the rocker arm bearing brackets and remove the rock-
er arm mechanism and the push-rods.

Remove the cylinder head bolts and lift off the cylinder
heads.

Remove the cylinder head gaskets, rubber seals and
their guides from the block.

* Ifgreat care istaken so that the injector nozzles are not damaged,
the cylinder heads can also be remaved with the injectors still in
place.
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Fig. 35. Removing an injector

Industrial engines

1.
2.
3.

Disconnect the battery earth connection.
Drain the cooclant.

Remove the air filter and the intake pipe between the
filter and the turbocharger. Remove the air filter brack-
et.

TID60, TID70: Loosen the coolant hoses from the in-
tercooler.

Remove the cables to the pre-heater and operating
relay.

TD&0: Remove the connection pipe between the engi-
ne intake manifold and the turbocharger, complete
with pre-heater and relay.

TIDEO, TID70: Remove the pipe between the turbo-
charger and the housing over the intercooler.

Remove the heat shield at the rear end of the exhaust
manifold. Remove the lube oil pipes to the turbochar-
ger. Fit protective caps.

Engine with RQV-regulator: Remove the pipe be-
tween smoke limiter and engine intake manifold.

Remove the intake manifold {complete with pre-hea-
ter and relay on TD70, and complete with intercooler,
pre-heater and relay on TID6O and TID70).

Note! Do not loosen the bolts {8 pcs) attaching the pre-
heater to TIDBO and TID70 (fitted at an angle diago-
nally upwards).

Ctose the fuel cocks. Remove the fusl lines to the fine
filters, leak-off line and delivery pipes. Fit protective
caps.

Disconnect the coolant hoses from the thermaostat
housing. Remove the thermostat housing and fuel fil-
ter from the cylinder head.

Disconnect the exhaust pipe frem the turbocharger.
Dismantle the turbocharger and the exhaust mani-
fold.

Remove the coolant connection between the cylinder
heads.




ig- 36. Mounting of kit 998 9860 on the pressure-testing
" device 6662 (Sweden oniy).

Dismantle the injectors.* Remove the yoke and rotate
the injector with a wrench (PU-15) pulling it upwards
at the same time. If the injector will not come out, use
puller 6682. This also prevents the capper sleeve from
being removed.

Remove the valve covers. Unscrew the bolts attaching
the rocker arm bearing brackets and remove the rock-
er arm mechanism and the push-rods.

Remove the cylinder head bolts and lift off the cylinder
heads. Remove the cylinder head gaskets, rubber
seals and their guides from the block.

* If great care is taken 50 that the injector nozzles are not damaged,
the cylinder heads can also be removed with the injectors still in
place. :

Disassembling the cylinder heads

1. Remove the valves and valve springs. Use valve
spring compressor to remove the valve collets. Place
the valves in the correct order in a rack.

Clean all parts. Be specially careful with oil and coo-
lant channels. Check for leakage by pressure-test-
ing.

Remove any layers of carbon and deposits from the
cylinder head sealing surfaces. Clean the sealing
grooves with a suitable scraper (designed to follow
the groove's contour).

Note! Rotating steel brushes or othertools must never
be moved across the sealing grooves. This breaks
down and ruins the edges. Furthermore, steel brushes
must never be used to cliean the cylinder head bolt
threads or under the bolt heads.

\ .
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Fig. 37. Pressure-testing cylinder heads, 80 series

Pressure-testing cylinder heads

Special tools, 60 series: 1685, 2124, 2663, 6662,
6684, 998 9860*
70 series: 2124, 2663, 2682, 6662,
6684, 998 9860*
* Only Sweden: According to the Arbetarskyddsstyrelsens re-
commendations the pressure-testing device 6662 must be com-
plemented with an extra relief valve. Besides the relief vafve there

iseven a T-pipe and a double nipple. These parts are included in kit
998 9860. ’

Check that the relief valve and other parts are assembled as in fig.
36.

Checking the pressure-testing device 6662

Before using the pressure-testing device it must be check-
ed as follows:

1. Check that the knob on the relief valve (A, fig. 36) is
screwed out and connect the test device to the com-
pressed air system. Open cock (B} and adjust the relief
valve until a pressure of 100 kPa (1.0 kp/cm? = 14 p.s.i.}
is indicated on the gauge.

NOTE! The relief valve's knob can be locked with a
locking ring which is moved axially.

NOTE! Always follow applicable safety regulations.
Close cock (B). The pressure must not drop for a pe-

riod of 2 minutes if the test device is to be regarded as
reliable.




Fig. 38. Pressure testing cylinder heads, 70 series

Pressure-testing

1. Fit the sealing washer 2663 and connector washer
6684, see figs. 37 and 38.
60 series: Fit the expander bolts 1685 (3 pcs), resp.
2124 (6 pcs) according to fig. 37.
70 series: Fit the expander plugs 2124 (3 pcs), resp.
2682 (5 pcs) according to fig. 38.
Do not tighten the wing nuts so hard that the rubber
seals become damaged.
Check that the knob on the reduction valve (A, fig. 36)

is screwed out and connect the hose from the pressu-
re-testing device t¢ the connector washer.

Immerse the cylinder head in a water bath, abt. 70°C
{158°F).

Connect the test device 1o the compressed air system
and open cock (B). ’

Pull out the locking ring for the knob on the reduction
valve. Increase the pressure by screwing in the knob
until the pressure gauge shows 50 kPa (0.5 kp/cm? =
7.1 p.s.i.). Maintain the pressure for 1 minute. Increase
thereafter the pressure ta 150 kPa (1.5 kp/cm? = 21
p.s.i.). Lock the knob by pressing in the lacking ring
and close the cock (B}. Check after 1-2 minutes if the
pressure has reduced orif there are air bubbles in the
water bath.

NOTE! Always follow applicable safety regulations.
Do not stand bent over the expander plugs.

7. Remove the test equipment.

An leakage from the injector’s copper sleeves is repaired
according to instructions on pages 82—83.

Inspecting the cylinder head

The cylinder head warp must never exceed 0.03 mm
{0.0012""). This test is carried out with a feeler gauge and a
straight edge, the sides of which have been shaved to a
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Fig. 39. Checking the distance between the cylinder head
surface and the valves

degree of accuracy specified in DIN' 874/Normal. warping
exceeds the max.-value, the cylinder head must be ground
flat or replaced. If leakage has been established or if the
cylinder head has blow-out stripes an it, any separate mea-
suring is unnecessary, as the cylinder head must be gro-
und flat or replaced. ’

The sealing grooves over the centre of the cylinder liner
coliars must be undamaged. Regarding the sealing groo-
ves, see next section — "Grinding the cylinder heads".

Check the valve seats and that the stud bolts are tight. Re-
garding the replacement of valve seats, see page 47.

Always replace the cylinder head gaskets and rubber
seals.

Grinding the cylinder heads
{Special tool: 2479)

The cylinder head has sealing grooves over the centre of
the cvlinder liner collars.

60 series: If the head is to be ground by more that 0.1 mm
(0.0039"), the sealing grooves must be completely remo-
ved and new grooves are to be cut after the grinding.

70 series: The earlier sealing grooves must always be re-
moved completely and new grooves cut after grinding.

1. Grind the cylinder head so that earlier sealing graoves
are removed and the cylinder head is flat. Check the
flatness according to the instruction under "Inspec-
ting the cylinder heads’. The grinding finish can be
max. 6 Li.

The height of the cylinder head after grinding must not

be lower than 100.65 mm (3.963") far the 60 series,
resp. 108.65 mm {4.278") for the 70 series.




Fig. 40. Sealing grooves in cylinder head
A. 60 series B. 70 series

Check that the distance from valve disc level to the
cylinder head surface is notless than 0.7 mm (0.0276")
for the 60 series, resp. 1.0 mm {0.039") for the 70 se-
ries. See fig. 39. If extra machining of the cylinder head
is necessary the valve seat recesses must be milied
down. The distance from the valve disc level to the
cylinder head surface must not exceed 1.1 mm
{0.0433"") for the 60 series, resp. 1.4 mm (0.055"} for
the 70 series.

Regarding the replacing of valve seats, see page 47.

Cut new sealing grooves in the cylinder head accord-
ing to the instructions in the following sections.

Clean the cylinder head after machining.

Cutting sealing grooves in cylinder heads

The sealing grooves in the cylinder heads for the 60 series
are formed by V-shaped grooves, while the 70 series have
the grooves formed by two concentric broad grooves sunk
into the cylinder head surface directly above the cylinder
liner collar. See fig. 40.

Ch.eck that the valve guides are not worn. The milling tool
guides are fixed with guide pins through the valve gui-
des.

Milling the grooves, 60 series
Special tool: 9556
Check that the milling cutter is marked D8&0.

Before milling the new grooves, all traces of the oid groo-
ves must be completely removed by grinding.

1. Adjust the height of the cutters by placing the tool as

shown in fig. 42. Logsen the cutter holder’s bolts and

let the cutter (A) sink down in the cut-out in template
(B}, whereafter the holder bolts are tightened. Repeat

Fig. 41. Cutting sealing grooves, €0 series

A. Grooves

this procedure with the other two cutters. Check that
the template is for the right engine type.

NOTE! Never place the tool on a hard surface with the
cutting edge downwards.

Set up the cylinder head in a vice.

Locate both the guide pins in the valve guides and
tighten the tool’'s guide plate. The hole marked "IN 60"
on the guide plate must always be placed above the
inlet valve guide {largest vaive seat}. Always make
sure that the correct holes are used so that the tool is
located symmetrically with the cylinder bore. In the
tool guide plate there are two holes for each locating
pin depending on what location the inlet port has re-
{ative to the exhaust port.

NOTE! Do not tighten the guide pin nuts too hard. The
valve guides can be pressed into the cylinder head.

—B

Fig. 4-2. Adjusting the cutter, 60-series
A. Cutter B. Template




Fig. 43. Milling tool 6324, 70 series

1.  Guide plate 4,  Milling head
2.  Guide pins 5. Cutter
3. S_pindle

Raotate the tool without pressing downwards until the
cutter stops cutting. Remaove the tool and clean the
cylinder head surface tharoughly to remove all traces
of swarf.

NOTE! When the cutter is to be sharpened this is done by
"front grinding”™, i.e. on the same side as the stem is
flat.

The diagonal surfaces of the cutter are notto be sharpened
as this can result in the point of the cutter changing its
tocation in relation to the centre-line and thereby also the
distance between the slots.

Cutting sealing grooves, 70 series

Special tool: 6324

Before milling the new grooves, the cylinder head mustbe
ground flat so that all traces of the old groaves are cam-
pletely removed.

Set the cutting depth. See next section. NOTE! Never
place the tool on a hard surface with the cutter facing
downwards.

Piace the cylinder head in a vice.

Locate both the guide pins in the valve guides and
tighten the guide plate (1 fig. 43) with the spindle (3} on
the cylinder head. The plate should be placed so that it
is centrered between the holes for the cylinder head
bolts. The hole marked "IN™ on the guide plate should
always be placed abave the guide of the inlet valve
{the largest valve seat). . -

Fig. 44. Zero setting the dial indicator

Fig. 45. Adjusting the cutter

A, Locking screw
B.  Adjusting screw

NOTE! Do not tighten the nuts for the guide pins too
hard, as the valve guides can be pressed into the cy-
linder head.

Check that the cylinder head surface is completely
clean. Apply a little oil to the inner diameter of the
milling head and lower it onto the guide plate, care-
fully and with a rotary movement so that it does not
stick.

Put the spring and nut on the handie’s upper face and
tighten the nut loosely.

Turn the milling tool clockwise and with an even mo-
vement until the cutters stop cutting.

Remove the nut and lift up the milling head. Clean the
cylinder head carefully.

Check the depth of the grooves. Replace the milling
head (without the spring and nut) and rotate it several
turns using hand pressure. If the tool does not cut,
then the grooves are at the right depth. This check
should always be carried out, as metal swarf can get
under the shoulder of the milling head preventing the
cutter to cut to the right depth.

The burrs which occur at the sides of the grooves sho-
wid be left. If these burrs are broken off, the edges can
be damaged, impairing the sealing function.

NOTE! The first time the milling tool is used after the cut-
ters have been adjusted the finished grooves must be
checked using a dial indicator. For this check, any burrs at

. the edges of the siots must be carefully removed so that

the holder for the dial indicator is located correctly against
the cylinder head.




Fig. 46, Placing the cutter holder in the milling head

Setting the cutters on milling tool 6324
Special tool: 2479

1.

Place the milling head in a vice with the cutters turned
upwards.

Place a dial indicator in‘holder 2479 and place it on the
ring-shaped shoulder of the tool {fig. 44). Zero set the
dial indicator against the shoulder.

Push the holder with the dial indicator sideways so
that the indicator point is resting against the highest
point on one of the cutters and read off the indicator.
Correct cutter height {cutting depth): 0.10 mm
{0.0039'"),

If necessary loosen the locking screw A, fig. 45 (Allen
key 4 mm = 5/32") and the adjusting screw B (Allen
key 5 mm = 3/16") a few turns. Press down the cutter
holder and tighten the locking screw somewhat so
that it presses against the holder.

Place the indicator tip against the highest point of the
cutter and screw the adjuster screw {B} upwards until
the indicator shows 0.10 mm (0.0039"}). Tighten the
locking screw (A).

Set the other cutters in the same way.

NOTE! Check that the upper edge of the cutter holder
is flush with the milling head. If they are not flush, the
dial indicator has moved one turn toco many.

Replacing cutter sets

1.

Loosen the locking screw {A, fig. 46} and screw the
adjuster screw (B) upwards so that the cutter holder
can be removed from the cutter head.

The cutter holders are marked with a letter (A, B, C or
D} and the same fetter is stamped on the cutter head
where the cutter holder should be placed (Fig. 46).

NOTE! The two Allen bolts in the cutter holder are not
to be moved.

Fig. 47. Valve parts

A. Engines with single valve springs
B. Engines with double valve springs

Place the cutter holders in the milling head according
to the letter markings and with the grooves turned to
face the locking bolts. Adjust the cutting height
according to the earlier instructions.

Assembling the cylinder heads

NOTE! There are two different versions of vaive parts for
the 70 series. These must never be mixed.

Engines with single valve springs (MD70C) have valve col-
lets with locking cotters with a rectangular cross-section,
placed approximately in the centre of the collet. Engines
with double valve springs {other engines in the 70 series)
have valve coltets with rounded locking cotters, placed at
the upper edge of the collet, as well as a smaller cone
angle, which also applies to the associated valve spring
washers. The differences between the valve collets also
effect the valve stem locking grooves.

It is possible to fit the valve collets and washer, “type B”’
(fig.47) to a valve of "type A” without noticing it. Therefore
always check carefully that the right parts are being
used.

1. Qilthe valve stems and fit a valve in its guide. Place the
valve spring/valve springs and spring washer in place,
press the spring using a spring compressor and fit the
valve collets.

Fitthe sealing rings, and onthe 70 series also the valve
caps after all the valves have been fitted.

2. Fit the seal plugs if they have been removed.

Note. The plugs under the valve covers should be fitted
using a sealing agent such as Permatex and aluminium
washers. The other seal plugs should be fitted dry without
sealing agent and with plastic washers. Note that the plas-
tic washers require a considerably lower tightening torque
than the aluminium washers. Power tcols must therefore
not be used when assembling.
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Fig. 48. Cylinder head gasket, 60 series

Fitting the cylinder heads

1. Cilean the contact surfaces of the cylinder heads and

the block. Remove any rust and carbon from the bolt
heles and from the threads of the cylinder head bolts.
Use a 15 mm (0.58"') drill and turn it by hand. Clean the
threads using a 9/16”"—12 UNC tap. Remove all lcose
particles using av vacuum-cleaner or compressed
air. .
Check cylinder liner height. Far liner height see "Cy-
linder liners”, page 4. The height difference between
the liners under the same cylinder head must not
exceed 0.02 mm (0.0008"'}.

Regarding measuring and adjusting, see page 44.

Fit the sealing rings and lay on the cylinder head gas-
kets.

60 series: Check that the correct cylinder head gaskets
are being used. It is possible that the gaskets for the
earlier 50 series can be confused with those for the 80
series. Check therefore that the diameter for the bores
are 106.8 mm {4.205"’). (The equivalent diameters in
the gaskets for the 50 series are 104.6 mm = 4.118").
The correct gasket set has also 16 seals for each cy-
linder head (fig. 48).

Completely immerse the cylinder head bolts {even the
bolt heads) in rust-proofing agent, part No, 282036-3
{or @a mixture of 75 % Tectyl 511 and 25 % white spirit)
and let the bolts drain off on a net. The bolts should be
drop-free at the time of assembly (otherwise oil can
find its way up and be regarded as leakage).

NOTE! The bolts are phosphate-coated and must not
be cleaned with a wire brush.

Note! [f-the cylinder heads are to be painted it is im-
portant that the contact surfaces for the cylinder head
bolts are campletely free from paint. The pulling pres-
sure of the bolts will otherwise be impaired.

Place the two rear cylinder head bolts in the cylinder
head and fit it.

Torque the cylinder head bolts in stages as shown in
the tightening sequence, fig. 49 for the 60 series, fig.
50 for the 70 series. The 70 series are alsc to be angle
tightened.

Fig. 49. Tightening sequence, 60 series

60 serias:

1st tightening: 40 Nm (4 kpm = 28 Ibf.ft} in the nur.nbered
sequence.

2nd tightening: 120 Nm {12 kpm = 87 Ibf.ft) in the num-
bered sequence,

Final tightening: 170 Nm {17 kpm = 123 Ibf.ft) in the num-
bered sequence.

Re-tightening after a period of operation is not necessa-

ry.

70 series:

1st tightening: 40-80 Nm (4—-8 kpm = 29-58 Ibf.ft) in the

numbered sequence.

2nd tightening: 160 Nm (16 kpm = 1168 Ibf.ft} in the num-
bered sequence.

3rd tightening: 160 Nm (16 kpm = 116 Ibf.ft} in the num-

bered sequence (check-tightening).

Final tightening: Angle tighten the bo'ts 60° in the numbe-
red sequence according to the follo-
wing:

Mark the position of the bolt heads with a chalk markon the

boltand cylinder head. Place the marks according to fig. 51.

Do not use a centre punch or scriber since this can lead to

. confusion with future tightenings.

Mark up a 13/6' socket as shown in fig. 51. Place the socket
as shown in the same figure i.e. with the socket mark ofi-
set one hexagonal edge anti-clockwise in relation to the
chalk mark on the cylinder head.

Then carry out angle-tightening by tightening until the
socket mark and the chalk mark on the cylinder head come
into alignment with each other.

Tightening is complete when all the bolts have been angle-
tightened 60°. Re-tightening after running the engine a
short time is not necessary.




Fig. 50. Tightening sequence, 70 series

Fitthe push rods and the rocker arm mechanism. Tigh-
tening torque 40 Nm (4 kpm = 29 Ibf.ft).

Adjust the valve clearance according to the instruc-
tions on page 46. Fitthe valve covers. Tighten the bolts
to 10 Nm {1 kpm = 7 1bf.Tt).

Fitthe injectors. Tightening torque 50 Nm (5 kpm = 36
ibf.ft).

Fit the inlet manifold {compiete with intercooter, if fit-
ted, pre-heater, and relay on certain industrial engi-
nes). Use new gaskets.

TID64, TID7a: Connect the coolant hoses to the inter-
cooler.

Industrial engines: Fit the coolant connection betwe-
en the cylinder heads.

70 series: Assemble the exhaust manifold. Make sure
that the piston rings for the joint sealings have their
gaps placed 180° apart from each other.

Fit new gaskets for the exhaust manifald.

Industrial engines in the 70 series: Note. The gaskets
forthe third and sixth cylinders are to be turned so that
the clipped-off edge points straight forwards.

Fit the exhaust manifold.

Fit the turbocharger and connect the lubricating oil li-
nes and any coolant fines {MD70C does not have a
turba). ’

TD60, TIDEO, TID70: Fit the connecting pipe between
the turbo and the engine (complete with pre-heater
and relay on TD60).

Industrial engines: Connect the cables to the pre-heat-
er and its operating refay. See the wiring diagram on
page 116.

NOTE! When tightening the nut on each terminal boit,
the boit must be held stitl {fig. 52). Otherwise the wire
element inside the pre-heater can be twisted and
cause short-circuiting.

Fit the thermostat housing and fuel filters. Connectthe
fuel lines and vent the system according to the instruc-
tions on page 80. Whare applicable, {it the pipe be-
tween the smoke timiter and the engine’s inlet mani-
fold.

Fig. 51. Angle tightening, 70 series

TAMDS60: Fit the protector plate over the injectors.

lnclustrial engines: Fit the heat shield to the exhaust
manifold’s rear part. .
Marine engines: Depending on engine version, fit the
heat exchanger, aftercocler, and expansion tank.

70 series: Fit the crankcase veritilation filter.

Marine engines: Where applicable, fit the‘connecting
pipe between the turbo and the aftercooler/fengine’s
inlet manifold. Fit the coolant pipes.

70 series: Fit the electrical connector box, or in app-
licable cases the bracket for the voltage reguiator to
the cover of the timing gear casing.

Fit the air filter together with the bracket and possible
connecting pipe. Connect the exhaust pipe.

Fill with coolant and vent the system. See "Filling with
coclant’”’ on page B8.

Connect the battery cables.

Fig. 52. Tightening the nuts on terminal boits, TDEO,

TD?70
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Fig. 53. Cylinder block seen fram the back

A. Distribution channe! — lubrication
B. Distribution channel — piston cooling

Cylinder block

Inspection of cylinder block

Ciean the cylinder block thoroughly. Check that all the
channeis are free from deposits and that the block has no
cracks anywhere. Slight cracks can be repaired by hot
welding. If welding is carried out on the upper face, then
the cylinder block must (ater be ground fiat. in the event of
major defacts, fit a new cylinder block.

To make it possible to clean the longitudinal oil channels
more thoroughly, the cylinder blocks supplied as parts are
delivered without cap piugs. It is important that the plugs,
(part No. 955082-3) are put into place after cleaning has
heen carried out. The B0 series requires 3 caps and the 70
series 2 alt. 4 pluys.

The distribution channel on the camshaft side {A, fig. 53}
must always be plugged at the front and rear of the cylin-
der block {for the 60 series 2 plugs are used at the rear).

A common cylinder block for all engines in the 70 series is
carried as a spare part. Engines with piston caaling
{TD70G, TID70G and TAMD7Z0E) must have the distribution
channel [B) for the piston cooling plugged and alsc the
piston cooling valve and required jets fitted. Engines with-
out piston cooling {MD70C and TMD70C} do not need the
plugs for the piston cooling channels to be fitted as no oil
passes through this channel.

Grinding the cylinder block

{f the cylinder block needs to be planed, it is necessary that
the minimum measurements given under '"Wear toler-
ances’ on page 15 are ohiserved. NOTE! After grinding the
top block face the piston height above the cylinder block’s
surface must be checked. Max. height: 0.56 mm {0.0217*")
60 series, and 0.70 mm (0.0276"’) for the 70 series.
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Fig. 54. Holder for cylinder liners

Pressure-testing the cylinder block
Special tool: 6684

When pressure-testing it is advisable to use the cylinder
heads with gaskets as seals.

The water supply can be connected to the front head water
connection using connecter 6684, The water intake at the
front ofthe block is sealed with a plate. If the engine is fitted
with a water-cooled exhaust manifold (marine engines),
this afso must be sealed at the front. The water pressure
should be abaut 300 kPa (3 kp/cm?Z = 43 p.s.i.). Allow the
block te remain under pressure and check for leaks.

ifleakage occurs at the cylinder block upper finer recesses,
the mating surfaces can be ground with grinding com-
pound or specially milled, see page 44. Leakage at the low-
er cylinder liner seats can be caused by faulty O-ring seals
ordamage to the outside of the cylinderlineri.e. scratches,
crater formations etc.

For leakage at seal plugs, see note on page 35.

Note. This pressure-testing only includes the cylinder
block and heads, and passibie water-cooled exhaust man-
ifold. If cooler or heat exchanger are fitted, the pressure-
testing should be carried out according to the instructions
on page 90. .

Dismantling pistons, piston rings, and
connecting rods
Special toals: 2071, 2667

1. Drain the cooling system and drain or suck out the
engine oil.

2. Remove the cylinder heads. See ""Removing the cylin-
der heads’’ on page 30.




Fig. 55. Removing the gudgeocn pin

MD70, TMD70 with deep oil sump: Remove the
sump’s inspection covers and loosen the oil pump’s
suction strainer from the bottom of the sump.

Remove the oil sump. This does not apply to engines
type MD70 and TMD70 with deep sumps where the
big-end bearing caps can be removed through the
sump’s inspection covers.

Remove the oil pump’s suction line.

Fit the cylinder liner retainers 2667 before removing
the pistons. If any cylinder liner should slide up when
removing a piston, then it must be removed as there is
a risk of deposits, etc. falling down between the liner
and the block causing leakage.

7. Rotate the engine until the piston which is to be re-
maved is at its bottom dead centre position. Remove
the big-end bearing cap.

8. Tap the connecting rod together with the piston gently
upwards until the piston rings come clear of the cylin-
derliner. NOTE! Exercise care so a8s notto damage any
piston cocling jets (where applicable). Lift out the pis-
ton together with the connecting rod.

Remove the piston rings using piston ring pliers.

Remove the circlips for the gudgeon pin and remove
the pin using drift 2071.

Inspecting and checking the piston rings

Check the wear faces and the sides. Black patches on the
surfaces indicate poor contact which means the rings
should be replaced. Gil consumption is also of decisive
importance for the time when the piston rings should be
replaced.

Check the piston ring gap (fig. 56). When measuring, push
the ring down below the lower turning point using a pis-
ton. Replace the piston rings ifthe gap is 1.6 mm (0.053") or
more,

Fig. 56. Checking the piston ring gap

Otherwise the piston rings should be replaced if there-is
noticeabie wear or ovality in the cylinder since the rings do
not usually return to the same position they had before
being removed. )

Check the piston ring gap also on new rings. Regarding
measurements, se ‘Technical Data".

Inspecting and measuring pistons

Check the pistons for cracks, broken piston ring lands and
worn piston ring grooves. if a piston has deep stripes in its
skirt, then the piston (liner kit) must be discarded. The
same applies if the piston has one or more c¢racks in the
gudgeon {piston) pin hole or in the bottom of the combus-
tion chamber. Cracks in the edge of the piston top around
the combustion chamber are usually of no importance.
The crack test is carried out according to the “lime white”
method. Ifcracks are found the injection equipment shouid
also be checked.

if the gudgeon pin bushing is worn although the piston is
otherwise approved, then the existing bushing in the con-
necting rod can be machined to the gudgean {piston) pin
oversize. There are two oversize dimensions 0.05 mm
(0.0020") and 0.20 mm {0.0079"). When the fit is correct, an
oiled-in gudgeon pin should slide slowly through the bush-
ing under the effect of its own weight {temp. 17-20°C =
62—68°F). Measure the connecting rod.

The gudgeon pin should be a grip-fit {(max. 0.004 mm =
0.00016"} in the piston when cold, thus the gudgeon pin
hole in the piston must also be reamed in certain cases.

Piston fit

in commaon with the cylinder liners, the pistons are also
classified and this means that a piston must be fitted in the
corresponding class of cylinder liner. A piston of class B is
10 be fitted with aliner of class B, a class C piston to a class
C cylinder liner and so on.

Pistons and cylinder liners are for parts only supplied as
complete units. :
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Fig. 67. Replacing the connecting rod bushing, 60 series

Inspecting the connecting rods

Check for cracks. Check straightness and twist. The maxi-
mum deviation in both cases: 0.07 mm (0.0004”) over a
measured length of 100 mm {4°'). Measuring is carried out
in a control fixture for connecting rods.

Replace curved or twisted connecting rods. Also check the
connecting rod bushings which can be done mast conve-
niently by using a gudgeon (piston} pin as a reference.
There must be no noticeable looseness.

Replacing connecting rod bushings
{piston removed)

Special tools, 60 series: 1807, 2669
70 series: 1801, 2497
Press cut the old bushing. Use the standard handle

1801 together with drift 2669 for the 60 series, or drift
2437 for the 70 series.

Press in the new bushing using the same toocl. The
bushing is to be fitted according to fig. 58,

NOTE! Make sure that the oil hoie in the bushing is
aligned with the oil channel in the connecting rod.
Draw a line over the holes in the bushing and the con-
necting rod using a felt pen (fig. 58). Check after push-
ing in the bushing that the oil channel is open.

Note, a new conneacting rod bushing with only one oil
hole has been introduced on the 70 series. (The earlier
bushing (fig. 59) had three holes and an external tur-
ned groove.)

60 series: Ream the bushing.
70 series: Bore the bushing.

When the fitis correct, an ciled-in gudgecn pin should
* under its own weight {at a temperature of 17-20°C/
62—68°F) slide slowly through the bushing.

Measure the connecting rod.

Fig. 58. Fitting the connecting rod bushing

Assembling piston, piston rings, and

connecting rod

Special tool: 2071

Note. When replacing the piston (cylinder liner kit), check

that the liner kit contains the correct piston. See fig. 26.

1. Fit one circlip in the piston.

2. Qil in the gudgeon pin and the connecting rod bush-
ing.

3. Heat up the piston to about 100°C {212°F). Locate the
piston and connecting rod so that the arrow on the
piston crown and the "FRONT” marking on the can-

necting rod faces the sarme way. Press in the gudgeon
pin using drift 2071,

NOTE! It must be possible to press in the gudgeon pin
easily, it must never be knocked in.

Fit the other circlip.

Check that the connecting rod does not turn stiffly in
the gudgeon pin bushing.

Check the piston ring gap in the cylinder bore {fig. 56)
and check the piston ring clearance in the piston ring
groove.

. Connecting rod bushing, earlier type, 70 series




Fig. 60. Piston and connecting rod, front marking

Fit the piston rings onto the piston with piston ring
pliers. The cil ring is fitted first and can be turned to
face any direction. The opening in the expander spring
should be placed opposite to the oil ring gap.

60 series: The second compression ring has an inter-
nal chamfer and should be assembled with the “TOP"’
marking {-) facing upwards. The upper compression
ring can face in any direction.

70 series: The second and third compression rings are
tapered and are to be fitted as shown in fig. 81, with
the TOP or {(—)} marking facing upwards. The rings are
surface-treated with ferrox. The second compression
ring has also three ferrox-filled grooves and the third
{in the piston ring kit) has an internal chamfer. The
upper compressing ring {chrome-piated) is to be fitted
with the TOP-marking (—) facing upwards.”
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Fig. 81. Positioning the piston rings -
A, 60 series B. 70 series

Fig. 62. Fitting a piston in the cylinder, 70 series

Fitting the .pistons in cylinders
Special tools, 60 series: 6086

70 series: 2139

Smear the piston and rings with engine oil and turn
the rings so that the gaps are equally spaced around
the pistaon.

Check that the arrow on the piston crown and the
"FRONT"” marking on the connecting rod are facing in
the same direction. Fit the pistons with connecting
rods into the respective cylinders. The arrow on the
piston crown should point forwards. Use fitting ring
6086 for the 60 series, ar 2139 for the 70 series (fig.
62).

TD70, TID70, TAMD70: Exercise great care when as-
sembling so as not to damage or bend the piston cool-
ing iets.

Place the big end bearing sheils in place in the con-
necting rods and caps. The connecting rod bearing
recesses have slots for the bearing shell locating lugs.
It is important that the bearing shells are turned the
right way during assembly so that the locating lugs
engage in the slots and that the oil holes are located
directlty opposite the oil holes in the connecting
rods.

- 70 series: Check that the big-end bearing shelis are of

the right type. In order to prevent early production
bearing shells from being fitted and causing the oil
supply to be cut off {the oil hole has been changed),
the bearing shells locating lugs have a different plac-
ing than on earlier versions.

Check when assembling that the pins locating the con-
necting rod bearing cap axially are firmly in posi-
tion.

Smear the crankshaft bearing journal with engine oil,
fit the bearing cap and tighten the connecting rod
bolts to a torque of 160 Nm {168 kpm = 116 [bf.{t), Un-
damaged connecting rod bolts can be reused.

TD70, TID70, TAMD?70Q: Rotate the crankshaft and
check that the piston cooling jets are pointing towards
the oil channels in each piston, when the piston is at
the bottom turning point (fig. 63}.




Fig. 63:.Piston cooling jet (A}

Cylinder liners

Measuring and inspecting the cylinder
liners

The checking consists.of measuring the wear and the
checking for cracks..Clean the liners thoroughly before
measuring them.,

The wear is usually greatest at the top turning point where
the temperature:is higher.

Liner wear is determined most easily by placing a new pis-
ton ring in the upper.turning position (fig. 66} and measur-
ing the piston ring gap. This is then compared with the
piston ring gap below the lower turning point. Divide the
difference between the two measured values by 3.14 to
establish the amount of wear.

For example:

Piston ring gap in unworn section 0.35 mm (0.014""}

Piston ring gap at upper turning point. 1.30 mm {0.051'")

Difference: 1.30-0.35 mm
0.051°-0.014"")

0.95 mm (0.037"")

3.14

0.95 mm (0.037")

Diameter wear: .... 0.30 mm {0.012").

if the wear is as much as 0.35—0.40 mm {0.014-0.016") the
iiner should be replaced. Magnaglo testing is the most eff-
ective way of checking for cracks.

Fig. 63A. Flexhoning the cylinder liner
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Fig. 63B. Honing pattern in the cylinder liner

For good lubrication and sealing it is important that the
liner walls retain the original honing pattern, see fig. 63B.
Honing to restore the pattern is therefore to be carried out
when e.g.

® the cylinder liner has scratches (ring seizure, dirt}

@ the cylinder liner has bright spots (polishing) .

Flexhoning the cylinder liners

1. Before removing the cylinder liners they should be
marked to make sure that the same piston and liner is
refitted in the same place as before.

Place the liner in a vice, (fig. 83A). Flexhoning of the
cylinder liner when it is installed is not recommended
due to the oil channels becoming clogged and also the
difficulties to feed correctly.

Remove the carbon edge at the top of the liner. Clean
also under the liner collar and the recess in the
block.

Use a low speed drilling mashine with a speed of
200-4Q0 r.p.m. and a flex-honing tool type GBD 108
mm (4.25°"}, grade size B0.

* Lubricate the cylinder liner with light engine oil before
and during honing. Move the honing tool in and cut of
the cylinder liner at 60 strokes/min (one inward and
outward stroke per second}.

The cylinder liner has a honing pattern where the
angles are carefully calculated to give optimal life (fig.
63B).

When honing in connection with a piston ring change
the original honing pattern must be followed to keep
the lubrication properties.




Fig. 64. Removing a cylinder lingr, 70 series

The honing marks must be formed unifermally and
cut in both directions all over the cylinder surface.

NOTE! The correct speed must be maintained to ob-
tain the correct pattern,

Clean the liner thoroughly after honing. Use warm
water, a brush and detergent (never use thinners,
paraffin or diesel oil). Dry the liner using paper or a
clath which does not leave any fluff. After drying, lu-
bricate the liner with tight engine ail.

Removing the cylinder liners

Special tools, 60 series: 6087, 6394 (2 pcs), 6645
70 series: 2178, 6394 (2 pcs), 6645

NOTE! Removal should not be carried out until it has been

found that replacement is necessary by measuring or

other methods.

1. Drain the cooling system and drain or suck out the .

engine oil.

Fig. 656. Checking the cylinder liner height above the cylin-
der block face.

MD70, TMD70 with deep oil sump: Remove the
sump’s inspection covers and loosen the ail pump
suction strainer fram the bottom of the sump, (The big
end bearing caps can be removed through the inspec-
tion covers).

Other engines: Remove the dil sump.
Remove the oil pump suction line.

Remove the cylinder heads, pistens and connecting
rods.

Remove the cylinder liners. Use puiter 6645, supports
6394 (2 pes) together with the pulier plate 6087 for the
60 series, or 2178 for the 70 series. See fig. 64. Remove
the sealing rings.

Fitting the cylinder liners

Special tools: 2479, 2667, 2670, 6159, 6161, 6413,
6598, 6604, 6606, and 9538 (60 series) and 9514
(70 series)

Clean the liner collar contact su rfaces and the areas around
the sealing rings ca refully. The sealing surfaces againstthe
lirer must be completsly free from deposits ete. Clean the
upper and lower liner recesses with a brush and cleaning
liquid. Blow dry with compressed air. Scraper tools must
never be used.

NOTE! It is very important that the stepped edge on the
cylinder liner is protected from damage. For this reason,
leave the plastic cover on the new cylinder liner until the
liner is about to be fitted.

" TD70, TID70, TAMD70: Great care must be taken not to

damage or bend the piston cooling jets during fitting.

1. Smear the underside of the liner flange with a thin
coating of marking dye.

2. Press the liner down onto the liner recess, without the
sealing rings and rotate it against the recess. Use ex-
pander 95638 for the 60 series ar 9514 for the 70 seri-
es.
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Fig. 66. The cylinder liner height above the block (H)}

A. Cylinder liner B. Cylinder hlock

Remove the liner and check if the dye is evenly spread
aover the whole recessed surface. If the marking indi-
cates poor contact, slight adjustments can be made by
grinding with grinding compound. Larger defects ne-
cessitate milling of the recess with a special cutter, the
material remaved being caompensated for by fitting
steel shims. See next section, "Recenditioning the li-
ner recesses’’,

Attach a couple of clamp washers 2667 sa that the li-
ner is held against the liner recess. (Clamp washers
should always be used regardiess of whether the Q-
rings in the lower liner guide are fitted or not).

Check that the stepped edge of the liner (H, fig. 66) lies
0.24-0.29 mm (0.0094-0.0114"} above the cylinder
block surface an the 60 series, and 0.38-0.43 mm
(0.0149-0.0169") (recommended height when over-
hauling: 0.40-0.43 mm {0.0157—-0.01692"") on the 70 se-
ries. This check is carried out by using a dial indicator
and holder 2479, The measurements should be made
at 4 diametrically ocpposite points. Check that the biock
surface is not damaged when zeraing the dial indica-
tor. Set the dial to zero with the pointer sliding on the
surface of the block. Transfer the indicator to the liner
flange step. The holder should always move longitu-
dinally along the block.

Check also that the height variation between liners
under the same cylinder head is not greater than 0.02
mm {0.0008"). Adjust as necessary according to point
3.

Fit the upper sealing ring to the liner under the flange.
Smear the lower sealing rings and the liner's lower
guide with soft soap and also fit the sealing rings in the
block. NOTE! If grease is used instead of soap, some of
the grease can accompany the coolant after the engi-
ne has been started and can be misinterpreted as oil
leakage.

Note! In the parts Kits to the majority of engines both
the lower sealing rings are the same (black with a co-
lour marking — yellow, green, etc. depending on the

Fig. 67. Pressing down the cylinder liner

Place the liner in the block and press it down as far as
possible by hand. Do not use any force or knock the
liner down.

Place the pressure plate 65638 an the liner collar to-
gether with the intermediate piece 6413, see fig. 67. Fit
the hydraulic cylinder 6161, yoke 6606, pin 6159, and
the bolts 6604. Connect the hydraulic pump 2670 and
press down the cylinder liner to the bottom posi-
tion.

When replacing liner kits: Remove the old piston from
the connecting rod and fit the new one. See instruc-
ticns on pages 39 and 40,

Fit the piston and connecting rod according to the in-
structions on page 41, Fit the cylinder head and oii
sump.

MD70, TMD70 with deep oil sump: Tighten the oil
pump’s suction strainer in the bottom of the sump.
Refit the sump’s inspection covers.

Fill with lubrication oil and coclant. Adjust the valve
clearances according to the instructions on page 46,

Reconditioning the cylinder liner recesses
(eylinder head and oil sump removed)

Special tools, 60 series: 2479, 2667, 9538, 9553
70 series: 2478, 2667, 9508, 9514

Remove the sealing rings in lower cylinder liner guide.
engines there can be rings of different materiais. The Then clean the upper and lower liner recesses thoroughiy.
ring which is colaur-marked should, however, always The upper recess must be absolutely free from carbon de-
be placed furthest down. posits.

manufacturer). In the cylinder liner kits for certain




Check the upper liner recess contact face with marking dye
if there is any doubt concerning the extent of the damage.
Refer to the previous section '"Fitting the cylinder liners”.
Slight damage can be adjusted with grinding paste, see
point 9. More extensive damage can be adjusted by using
milling cutter 9553 for the 60 series, and 9508 for the 70
series, as follows:

1.

Insert the cylinder liner to be fitted to the engine and
check the liner height. See "'Fitting the cylinder liners”,
points 4 and 5, Read off the dial indicator and note the
reading.

Ground-off material must be compensated for by the
use of steel shims, which are available in three thick-
nesses for the 60 series — 0.20, 0.30, 0.40 mm {0.0079,
0.0118, 0.0157’ "} and four thicknesses for the 70 series
—0.12, 0.20, 0.30 och 0.50 mm (0.0047, 0.0079, 0.0118,
0.0197"). Preferably anly one shim should be placed
under the Hner collar.

NOTE! If shims are to be used, a certain amount of
machining of the liner recesses must be done even if
the recesses in the cylinder block are undamaged, due
to the fact that the fillet radii furthest down in the liner
recesses must be removed so that the shims have the
correct contact face.

Calculate the thickness of shim required with respect
to the extent of damage and the height of the liner
collar above the cylinder block face. After milling the
cylinder liner recess it may be necessary to grind the
mating surfaces using grinding compound, in which
case a grinding alfowance of 0.02 mm (0.0008"") sho-
uld be allowed for. Note, however, point 91

So as not to blunt the sharp edges of the mitling cutter,
the liner recess should be rcughened up using emery
cloth and cleaned thoroughly before milling. This is
especially important if the liner recess has previously
been ground with grinding compound. Alternatively
the liner recess, after thorough cleaning can be sha-
ved by using a suitable steel tool.

Lubricate the O-rings for the lower cylinder liner guide
with soap and fit them in the block. Place the guide for
the milling tool 9553 {60 series) or 9508 {70 series) in
the liner seat, fig. 68. Ensure that the collar of the guide
clears the intermediate wall in the block.

Check that the washer under the tool feed screw is
clean and well oiled. Insert the milling tool into the
finer recess and fit the yoke. Carefully centralize the
voke and secure the tool 1o the cylinder block with the
two screws and flat washers. Check that the feed slee-
ve does not press on the milling cutter.

Attach a dial indicator as shown in fig. 68 and screw
down the feed sleeve so that it presses lightly on the
milling cutter.

Use a T-bar {not z ratchet handle) equipped with a
flexible joint and a socket for turning the milling cutter.
Turn the milling cutter so that the radius in the bottom
of the liner recess is removed. Check that the feed
sleeve presses lightly against the milling cutter and
set the dial indicator to zero. Zero setting and reading
should be made from the same peint on the milling
cutter. A paintmark adjacent to the ground surface on
the upper edge of the milling cutter gives a reliable
“reading position”.

Turn smoothly and evenly, at the same time as the
feed sleeve is turned to ensure an even feed. When the
dial indicator reading shows the rmeasurement to

Fig. 68. Reconditiching the liner recess, 70 series

which the liner recess is to be adjusted, stop feeding
and turn the milling cutter a few revolutions without
any feed. Check the contact surface of the liner re-
cess.

Check liner height again.

Take great care and if these instructions have been
carefuily followed, it should not generally be neces-
sary to grind with grinding compound after milling
without any risk of obtaining an inferior result.

If the damage to the cylinder liner recess is so slight
that the milling tool need not be used, remove the O-
rings and smear the underside of the liner collar with
grinding compound. Insert the liner into the block and
then turn the liner backwards and forwards until the
compound is used up. Remove the liner and wipe off
the grinding compound. Repeat the grinding opera-
tion until good contact is obtained. To turn the liner
use expander 9538 for the €0 series, and 9514 for the
70 series.

Check the contact with marking dye and mark theliner
so that it comes into the same paosition when fitted as
it was when the contact was checked.

Clean all parts thoraughly. Check especially the cont-
act surfaces on the liner collar and in the cylinder
block.

Fit shim, if required. The shim should be placed on the
liner {(under the liner collar), not in the cylinder block.
Fit the upper cylinder liner O-ring seal after locating
the shim in place.
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Fig. 69. Valve lacation and cylinder numbering

Valves A = IN B =0UT
No. 6 cylinder is nearest to the flywheef

Valve mechanism
Adjusting the valves

Note! Never check the valve clearance while the engine is
running, but when the engine is stopped, either cold or at
operating temperature.

Valve lacation and cylinder numbering is shown in fig.
69.

Valve 60 series 70 series

clearance

Intake: 0.40 mm {0.016"") 0.40 mm (0,016")

Exhaust: 0.45 mm (0.018") 0.55 mm (0.022")
{engines with turbo-
charger}
0.45 mm (0.018"})
(engines without tur-
bocharger)

Remove the rocker arm covers. Check and adjust the
clearance if necessary oncylinder No. 1whenitisinits
firing position. The valves on cylinder No. 6 will then
“rock”.

Turn the engine aover one third of a revolution in its
correct direction of rotation and check the clearances
on cylinder No. 5. The valves on cylinder No, 2 will
then “rock’”. Check the valve clearance in the order of
firing for the other cylinders,

Ordaer of firing

Corresponding
cylinder on which 6
valves will “rock”

3. Clean the rocker arm covers and fit them. Replace da-
maged gaskets. Test run the engine and check for oil
leakage.

Grinding valves and valve seats
{cylinder head removed]

1. Remove valve collets, valve spring washers, springs.

and valves. Place the pans in a valve rack.
2. Clean all parts.
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Fig. 70. Valve and valve seat

A. 60 series: Max. 1.5 mm {0.059")
70 series: Max. 2.0 mm {0.078""}

B. 1.6£0.4 mm (0.063+0.016"")

C. Intake = 30°, exhaust = 45°

D. Intake = 29.5°, exhaust = 44.5°

Grind the vaives in a valve grinding machine.
Valve sealing surfaces, D. fig. 70:

44.5°
Grind the sealing surface as little as possible, althoug
sufficient to make them “clean”. If the valve disc edge,
after grinding is less than 1,2 mm (0.047”} for the 60
series or 1.4 mm {0.08567) {inlet) and 1.0 mm (0.039")
(exhaust) for the 70 series the valve should be discar-
ded. Discard also valves with bent stems.

Check the valve guides for wear (see "Checking the
valve guides’’} before machining the valve seats.

Ream or grind the valve seats. When grinding, take
care to grind away only as much material as is requi-
red to give the valve seats its correct form and sealing
surface. Replace valve seats when the measurement
"A"” measured with a new valve exceeds 1.5 mm
{0.0589") for the 60 series, and 2.0 mm {0.079’") for the
70 saries.

New seats should be ground down until the distance
between the cylinder head surface and the valves
upper surface A", is 0.7-1.7 mm {0.028-0.043") for

* the B0 series, and 1.0~1.4 mm (0.039-0.055"") for the 70

series for both intake and exhaust valves.

Grind in the valves with grinding compound and
check the contact surfaces with marking dye.

Fit the valves, valve springs, spring washers, valve
collets, and sealing rings. On the 70 series there are
also valve caps. See “Assembling the cylinder head”
on page 35.




fig. 71. Crack marks in the valve seat

Replacing valve seats

Valve seats should be replaced when the distance A’ (fig.
70} measured with a new valve exceeds 1.5 mm {0.059"")
for the 60 series and 2.0 mm (0.079") for the 70 series.

1. Remove the oild valve seat by grinding two crack
marks in the seat {fig. 71) and cracking it with a chisel.
Alternatively a used valve can be electrically welded to
the seat and then knock out the seat.

NOTE! Be careful not ta damage the cylinder head.

Clean the seat recess in the head thoroughly and
check the head for cracks.

Measure the dizmeter of the valve seat recess. Use
this to check the possibility of fitting a standard size
seat or whether an oversize is needed. The valve seat
recesses must be machined if oversizes are needed.

Cool the seat with carbon dioxide snow to a tempe-
rature of minus 60°-70°C (-76°— 94°F) and if necessary,
heat up the cylinder head with hot water by flushing it
or by some other means. Then press in the seat using
a drift.

Machine the seats to the correct angle and width.

Fig. 71A. Spring tester
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Fig. 72. Checking the valve guide wear.

Checking valve springs

Checkthe free and loaded lengths of the valve springs. This
should be carried out using a spring tester. The springs
should camply with the values given in “Technical
Data’".

Checking the valve guides

In order to check guide wear, place a new valve in the guide
and then measure the clearance with an indicator {fig.
72).

Wear limits:
Intake valve clearance, max

0.15 mm (0.0059")
Exhaust valve clearance, max

.17 mm (0.0067")

If these values are exceeded, the valve guides must be re-
placed

Replacing valve guides

Special tools, 60 series: 1459, 6169
70 series: 1084, 2661

1. Press out the valve guides with drift 1459 far the 80
serigs {fig. 73), and drift 1084 for the 70 series.

2. Qilinthe new guides externally and press them in with
the tool 6169 for the 60 series (fig. 75), and 2661 for the
70 series. The tool gives the guide the correct height
above the cylinder head spring face — 23 mm (0.906")
{60 series), and 22 mm (0.B66") (70 series).

Ream the valve guide if negessary. Clearance for valve
stem-valve guide, see “"Technical Data".
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Fig. 73. Removing a valve guide, 60 series

Overhauling the rocker arm mechanism . Oil in the rocker arm shaft and assemble the various

arts. Note that the rockar arms on the 60 series are

(removed) zlaced opposite each other in pairs, fig. 74. On the 70

Special tools: 60 series 1867 series the rocker arms are completely identical and

70 series 2677 can be placed optionally with respect to each other on

Remove the circlips from the rocker arm shaft and re- the shaft. Ensure that the circlips in the ends of the

move ' the rocker arms, bearing brackets and rocker arm shaft are correctly located in their groo-
springs. VEes.

Clean the parts. Be particularly thorough with the oil
drillings in the bearing bracket and the rocker arm
shaft as well as the rocker arm oil holes,

Check wear on the rocker arm shaft and check the

shaft end cap plugs for leakage. Also check to ensure

that the spherical part of each bali pin is not deformed - o

orworn. The threads on the pins and lock nuts must be Auxﬂlary drive (tlmlng gears)
free from damage. The hexagon on each nut rmust also = e -

be in good con(g:lit]on. The rgcker arm contact sphere Remov'ng auxiliary drive gears
against the valve/valve cap must not be worn or pitted. Special tools: 2655, 2658, 2679

Minor wear can be adjusted by grinding. industrial engines: Drain the cooclant. Remove the belt
Replace rocker arm bushings if they have worn oval., guard, radiator with fan cover and hoses, the fan and the
Drift 1867 for the 60 series, or 2677 for the 70 series, is thick coolant pipe to the coolant pump.

used to press out the old bushing and pressinthe new TAMD7Z0: Drain the coclant in the fresh-water system.
one. The new bushings must be pressed in so that the
oil drillings in each bushing and rocker arm coincide.
After being pressed in the bushing must be reamed 2. Remave the belts and the belt tensioner, and in certain
until a close running fit is obtained on the shaft cases the alternator.

{22.020-22.041 mm = 0.8669-0.8678" for the 60 seri-

es, and 25.020-25.042 mm = 0.9850-0.9859" for the

70 series). Remove all traces of metal chips and

swarf.

1. Disconnect both battery cables.

’ *Hllllmlli.‘l_lil
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Fig. 74. Rocker arm mechanism, 60 series




Fig. 77. Removing the camshaft gear

MD70, TMD70: Loosen the bracket for the voltage re-
gulator from the auxitiary drive cover and hang it
up.

TAMDS&0, TAMD70: Loosen the connector box from
the auxiliary drive cover and hang it up.

Remove the crankshaft belt pulley if one is fitted and
the vibration damper, which are bolted to the polygon
hub.

NOTE! Always protect the vibration damper from
blows and impact since its characteristics can change
compietely if the carefully calculated cavity for liquid
has its form or volume changed.

. Loosen the polygon hub centre bolt and-then remove
the polygon hub using pulter 2655 {fig. 76).

TAMD?0, TD70, TID70: Remove the coolant pipe ‘be-

tween the engine oil cooler and the coolant pump/

pipe.

MD70, TMD70, TAMD70: Remove the pressure oil

pipe to the drive outlet in the auxiliary drive cover.
Remove the drive outlet.

Fig. 78. Removing the crankshaft gear

Fig. 79. Auxiliary drive gears

. iRemove the auxiliary drive cover. Dismantle the oil

deffector from the crankshaft journal.

Remove the rubber plug in the flywhee! coverand turn
the engine until No. 1 piston is at T.D.C. after the com-
pression stroke (0% on the flywheel). Replace the rub-
ber plug.

Remove the idler gear (1, fig. 79) together with the
bearing journal, the bearing shield, and thrust was-
her.

Remove the camshaft drive gear {2). Use puller 267%
(fig. 77} if necessary. The same procedure applies to
the injection pump drive gear on the 70 series.

60 series: Remove the injection pump drive gear

{3).

Remove the splash plate in front of the oil pump idler
gear. {The 60 series is not fitted with splash plate, ex-
cept for the TD60 and TID60 with shallow oil sump for
large inclinations).

Remove the oit pump idler gear (4).

Remove the crankshaft gear (5) using the puller 2658
lfig. 78).

Fig. 80. Fitting the crankshaft gear




Fig. B1. Auxiliary drive gears, basic setting

Inspecting the auxiliary drive gears

Clean the auxiliary drive gears and other parts and check
them carefully. Replace badly worn or damaged gears. The
maximum perrnissible backlash is 0.17 mm {0.0067"}.
Check the axial and radial clearances of the idler gear.

Axial clearance 0.05-0.15 mm {0.002-0.006")
Radial clearance .. ... 0.025-0.082'mm (0.0010-0.0032"")

Clean the auxiliary drive cover and cover contact surface
on the engine (auxiliary drive gear casing).

Assembling and settings
Special tools: 2657, 2659

All the gears in-the auxiliary drive assembly influencing
the settings are marked with a punch oppasite the respec-
tive tooth or tooth.gap (fig. 81).

1. Check that the crankshaft key is fitted. Fit the crank-
shaft gear using tool 2659 (fig. 80}.

2. Check that the camshaft gear locating pin is fitted. In-
stall the camshaft gear (2, fig. 79). Tightening torque
45 Nm (4.5 kpm = 33 Ibf.ft}. Lock the boits with the lock
washer.

Fig. 82. idler gear, auxiliary drive gears

Fig. 83. Qil deflector ring

3. Set the crankshaft with No. 1 piston in its T.D.C. posi-
tion {keyway in crankshaft facing straight upwards).
Assemble the idler gear (1, fig. 79) according to the
marking (fig. 81). The bearing shield and thrust was-
her are located as shown in fig. 82.

Tightening torque 60 Nm (6 kpm = 44 [bf.ft). Check
that the axial clearance 1is 0.05-0.1% mm
(0.002-0.006"").

60 series: Fit the injection pump drive (3) with the in-
termediate piece without tightening the bolts. Check
that the markings coincide as shown in fig. 81.

70 series: Check that the guide pin is fitted in the shaft
far the fuel injection pump and fit the pump drive.
Make sure that the markings coincide as shown in fig.
81.

Fit the oit pump idler gear. Fit the splash plate in front
of the oil pump idler gear and lock the bolts by folding
over the corners of the plate. (The 60 series engines
are not fitted with splash plate, except for the TDE0
and TID60 with shallow sump for large inclina-
tions.)

6. 60series: Adjustand check the injection pump setting.
See ""Setting the injection angle™ on pages 74-75.

Fig. 84. Fitting the polygon hub




Check that there are no seizure marks an the crank-
shaft journal and polygon hub. Rub off any marks with’
an emery cloth,

Fitthe cil deflector anto the crankshaft journal with the
dish facing outwards {forwards). )

Fit the crankshaft seal in the auxiliary drive gear cover,
This seal consists of a felt ring and a rubber ring. The
felt ring should be fitted on the outside.

Drench the felt ring and dip the rubber ring in engine
oil before firting.

Apply sealant to the mating surfaces and assemble
the auxiliary drive cover with a new gasket. Where
applicable, fit the connector box, or bracket with the
voltage regulator and the alternator bracket.

Grease the crankshaft journal with molybdenum di-
sulphide. Fit the centering part of drift 2667 on the
crankshaft journal. Heat up the polygon hub to about
100°C {212°F). Knock the hub quickly onto the journal
to within about 5 mm (0.20”} of the gear surface tfig.
84).

Fit the washer and centre boit and tighten the bolt to
200 Nm {20 kpm = 145 ibf.ft). Let the hub cool and
tighten the screw to 260 Nm (26 kpm = 188 Ibf.ft).

Assemble the vibration damper and pulley, if fitted. .
Tighten lhq bolts to 60 Nm (6 kpm = 44 |bf.ft). Fig. 86. Checking the camshaft wear

MD70, TMD70, TAMD70: Fit the drive output in the
auxiliary drive gear cover. Connect the pressure oil
pipe to the drive output.

industrial engines: Fit the large coolant pipe to the
coolant pump.

TAMD&E0, TD70, TID70: Fit the coolant pipe between
the engine’s oil cooler and the coolant pump/pipe.

Fitthe alternator, if it has beenremoved. Assemblethe
belt tensioner and all drive belts. Adjust the belt ten-
sion, It should be possible to press in the belts approx.
10 mm (0.4"") between the pulleys. (TD70 and TID70
are fitted with an automatic belt tensioner for the fan
belts.} . Fit the tool 6772 to the front lifter (fig. 85). Adjust the
length of the rod on the tool so that it makes contact

Industrial engines: Fit the fan, radiatar with fan cover, with the lifter with pre-tension.

hose connections and the belt protector.
Rotate the engine until the rod (lifter).is’in its bottom
pasition. Check that the rod is pre-tensioned and set
the dial indicator to zero.

TAMD?0 and industrial engines: Fill with coolant and
vent the system. See "Filling with coolant’” on page
88.

Connect the battery cables. Rotate the engine until the rod (lifter) is in its top po-

sition. Read off the dial indicator and compare with the
values in the table below.

Fit push rods and racker arm mechanism after mea-
suring all cams. Adjust the valve clearances. See in-
strugtion on page 46,

Camshaft lift Min. lift height
height in mm (ins) |in mm (ins)

Camshaft

Checking the camshaft wear

{camshaft fitted) TD60D, TIDSOD,  8.000 8.000 7.4 7.4

. : P TAMDBOC 0.3150”) (0.3150") [(0.2913") (0.2913")
Special tools: 6772 together with dial indicator, ;‘006 ) é.oos ;_4 ) ;_4

e.g- 998 9876 {0.3162) {0.3162") |(0.2913"] (0.2813")
Remove the valve covers. Unscrew the balts for the TD70G, TiD70G.

rocker arms’ bearing brackets and remove the rocker TMD70C, 8.008 8288 |74 77
arm mechanism. Lift out the push rods. TAMD70E (0.3162") {0.3266”) |(0.2913"} (0.3031")

—

Infet Exhaust |Inlet Exhaust
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Fig. 85A. Checking the valve timing

Checking the valve timing

T.

Remove the front valve cover. Rotate the crankshaft
until the vatves for cylinder Na. 1 rock. Then rotate the
crankshaft against the direction of rotation until the
inlet valve is completely closed. Temporarily adjust
the valve clearance for the inlet valve to £0 mm.

Place a dial indicator with the measuring point against
the upper valve spring washer. Fit the indicator with
approx. 5 mm (0.2} pre-tensioning.

At the same time as an assistant continues to rotate
the engine in the direction of rotation by hand, with
the stop contral pulled cut, the dial indicator should be
watched, The dial indicator deflects when the inlet val-
ve starts opening. Set the indicator’'s 1/100 scale to
zero at exactly this opening point.

Continue rotating the engine past the 0 degree mar-
king on the flywheel to the 10° marking after the top
dead centre. Make sure that the setting degree mar-
king is opposite the pointer on the flywheel cover.

Fig. 86. Attaching bolts (1) for camshaft flange.

7

Fig. 86A. Checking the valve lifters

Check that the deflection of the dial indicator is in
accordance with the values given in “"Technical Data’
on page 8.

Removing the camshaft
Special tools: 2655, 2679

Industriail engines: Drain the coolant. Remove the belt pro-
tector, radiator with fan cover and hoses, fan, and the thick
coolant pipe to the coolant pump.

TAMD7G: Close the bottom valve and drain off the coclant
in the fresh-water and sea-water systems.

1.
2.
3.

Disconnect both the battery cables.
TD60, TID60, TAMD?70: Remove the air filter.

ndustrial engines: Remuove the intake pipe between
the air filter and the turbocharger.

Remove the valve covers and dismantle the rocker
arm mechanism. Lift out the push rods.

TAMD7?70 with tubular heat exchanger: Remove the
coolant pipe between the heat exchanger and the re-
verse gear oil cooler.

TAMD70: Remove the connection pipe between the
turbocharger and the aftercooler,

Marine engines: Rermave the crankcase ventilation fil-
ter complete with filter housing.

Dismantie the crankcase ventilation pipe.

Remove bath inspection covers opposite the vaive lif-
ters.

Lift up the valve lifters and place them in order in a
rack.

Carry out the operations under points 1-8 under the
heading "Remaoving the auxiliary drive gears” on pa-
ges 48 and 49.

Remove the camshaft gear (2, fig. 79). Use puller 2679
{fig. 77} if necessary.

Dismanile the camshaft flange {fig. 86). Carefully pull
out the camshaft to avoid damaging the bearings. Use
a suitable lever (fig. 87).




Fig. 86B. Small pitting damage to valve lifter (A) and cam-
shaft (B}

Inspecting the lifters and camshaft

Check, using a metal ruler, that the valve lifters’ contact
surface against the camshaft is ball-shaped (convex). ltcan
also be completely flat, but absclutely not concave (fig.
86A). If the light is visible in the middie of the lifter surface
between the ruler and lifter, the lifter shall be replaced.

MNOTE! If the lifter is worn across the lifter face, the lifter
shall be discarded. The “groove’.shows that the lifter has
‘not rotated. A dark stripe around the outside of the lifter
face indicates that the surface is not worn. The condition of
the valve lifters decides if the camshaft wear is needed to
be checked.

Check the lifter surfaces with respect to pitting damage.
Pitting damage can occur due to different reasons. The
damage consists of smail metal particles being loosened
from the hardened surface. The valve lifters and the cam-
shaft can be re-used, even with slight pitting damage (fig.
86B8). lt has been noticed that the damage very seldom gets
worse.

Check the camshaft’s bearing races and cam profifes with
respect to wear. The cams can e.g. be worn obliquely in an
axial direction. In minor cases this can be adjusted by ho-
ning the cams. If the damage is more serious or the cam-
shaft isworn, it must be replaced. When replacing the cam-
shaft, all the valve lifters must also be replaced.

Measuring the camshaft

VWear on the camshaft bearing races is measured using a
micrometer. The maximum permissible wear and cut-of-
round is 0.07 mm {0.0028"). The straightness of the cam-
shaft is checked by using a dial gauge. The maximum per-
missible radial throw relative to the end bearings is 0.04
mm (0.0016"). The lift height {cam height} is measured
using a sliding caliper according to fig. 86C.

The measurement information for the camshaft and cam-
shaft bearings can be found under “Technical Data”. Re-
garding lift height, see the table on page 51.

An understanding of the cam wear can be obtained with-
out removing the camshaft, see "'Checking the camshaft
wear” on page 51.

Fig. 86C. Checking the camshatft lift C (cam height)
C=A-B

Replacing the camshaft bearings

The bearings are pressed in their recesses and must be
rebored after being pressed in. Replacement of the cam-
shaft bearings can only be carried out in connection with a
complete engine overhaul.

When pressing in the bearings check that the oil holes are
located directly opposite the corresponding drillings in the
cylinder block.

The frant camshaft bearing should be fitted with the groo-
ve facing forward.

Fitting the camshaft
Special tooi; 26567

1. 0il in the camshaft bearing journals and slide the
camshaft in carefully to avoid darmaging the bearings.
Use a suitable lever (fig. 87).

Fit the camshaft flange. Tighten the bolts to 40 Nm (4
kpm = 29 Ibf.ft),

Fig. 87. Fitting the camshaft




Fig. 88. Auxiliary drive gears, basic setting

Rotate the engine unti! No. 1 piston is at T.D.C. after
the compression stroke (0° on the flywheel). Check
that the markings on the auxiliary gear drive coincide
{fig. 88).

Check that the camshaft drive gear locating pin is fit-
ted. Fitthe camshaft drive gear (2, fig. 79) according to
the marking. Tightening torque 45 Nm {4.5 kpm = 33
Ibf.f1). Lock the bolts with the lock washer.

Carry out the operations according to points 7—12 un-
der the heading “Assembling and settings” lauxiliary
gears} on page 51.

Lubricate the valve lifters’ contact surfaces against the
camshaft with malybdenum disulphide and use ail ta
lubricate the guides in the eylinder block. Fit the valve
lifters in the correct order.

Fitthe push rods and the rocker arm mechanism. Tigh-
tening torgue 40 Nm (4 kpm = 29 |bf.ft).

Fit the inspection covers opposite the valve lifters to-
gether with the gaskets.

Note! Fit the oil deflector plate on the cover that has
the connection for the crankcase ventilation. (The
front cover on TAMDGO, the rear cover on other engi-
nes).

Fit the pipe and, where applicable, the filter for the
crankcase ventilation.

TAMD70; Fit the connection pipe between the turbo
and the aftercoocler. Fit the cooling water pipe between
the heat exchanger and the reverse gear’'s oil cooler
on engines with tubufar heat exchangers.

Adjust the valve clearance according to instructions
on page 46. Refit the valve covers.

Industrial engines: Fit the inlet line between the turbo
and air filter.

Fit the air filter if it has bgen removed.

Carry out the operations Nos. 13-20 under section
"Assembling and settings” {auxiliary gears) on page
51.

Crank mechanism
Removing the crankshaft
(engine removed)

Special tool: 26556

1. Drain or suck out the engine oil.

2. MD70, TMD70 with deep oil sump: Remove the rear
inspection cover an the ail sump and unscrew the suc-
tion strainer from the bottom of the sump.

Remove the oil sump. Remove the oil pump suction
and pressure fines.

Remave the crankshaft belt pulley, vibration damper,
polygon hub and auxiliary drive cover. See "Remo-
ving the auxiliary drive gears’”, on pages 48 and 49.

Dismantie the reverse gear, or coupling if fitted, fly-
wheel and flywheel cover.

Remaove the big-end and connecting rod bearing caps.
{The lubricating oil pump is removed together with
the front main bearing cap.)

Lift out the crankshaft, preferably using a lifting block
designed for crankshafts.

Inspection of crankshaft and bearings

After removal, the crankshaft and all its drillings must be
theroughly cleaned. Measure wear and out-of-round using
a micrometer. Shearing damage can cause cracks due to
overheating which can only be found with special test
equipment. Any cracks or indications of fractures are most
dependabiy located by a magnetic powder test, of type
Magnaglo, i.e. using fluourescent powder and observing
the effects under ultra-violet light. Refer to the equipment
manufacturer’s instructions regarding the procedures. The
crankshaft must be demagnetised after such a test.

The largest possible out-of-round for the main and big-end
bearing journals is 0.08 mm (0.0032""), and maximum taper
0.08 mm {(0.0020°]. if these vaiues are exceeded then the
crankshaft must be ground to a suitable undersize.™ -

On the 60 series the crankshaftis nitro-carburated {(marked
&' on the counterweight closest to the flywheel flange}.
The nitro-carburated bearing surface differs from the in-
duction hardened surfaces (70 series) mainly by its hard-
ness. It is therefore impartant in certain cases to take other
cansideraticns than before when inspecting crankshaft
and when deciding on what is to be done.

After a long period of operation small particles can loosen
fram the thin surface cover. This process can easily be in-
terpreted as dirt scratches, but the difference is that these
scratches do not go completely around tha bearing journal
and also have uneven edges. These defects do not neces-
sarily mean that the crankshaftis to be ground. Usuallyitis
enough to polish the bearing journals lightly with emery
cloth and fit new bearing shells.

Check main and big-end bearing shells. Replace worn
bearing shells or those with flaked lead-bronze coating.




Fig. 89. Crankshaft

Grinding the crankshaft

In general, both re-grinding and straightening the crank-
shaft reduces the fatigue resistance. Do not therefore grind
a crankshaft (especially nitro-carburated ones} without
there being strong reasons for re-grinding, e.g. incorrect
measurements (wear, out-of-round, conicity} or that there
is serious surface damage where polishing is not suffici-
ent.

Out-of-straightness is measured as throw-out (i.e. the total
indicator reading} on the fourth main bearing journal with
the shaft suspended by main bearing journais cne and se-
ven, All straightening of finished crankshafts {irrespective
of hardening method) should be avoided.

60 series: The crankshaft is nitre-carburated. On condition
that the shaft does not need to be straightened before grin-
ding, the shaft can be ground to maximum the 2nd under-
size without re-newing the nitro-carburation. If the crank-
shaft is so out-of-true that it must be straightened before
re-grinding, then it must be re-nitro-carburated after the
grinding.

The crankshaft must be carefully ltapped and cleaned after
the nitro-carburation.

70 serigs: The crankshaftis induction-hardened andcan be
ground to all the undersizes without re-hardening.

The crankshaft shalf always {irrespective of the method of
hardening) be magnaglo-tested before and after any stra-
ightening and grinding. See also “Inspecting the crank-
shaft and bearings” on the previous page. Cracks of the
following type and location make crankshaft unserviceable
and must therefore be replaced:

Transversal cracks on bearing journals and in the fil-
lets.

Longitudinal cracks within the area marked Z, fig.
89.

Cracks longer than & mm {0.2") adjacent to the dril-
lings for the oil channels. Shorter cracks can be remo-
ved through grinding.

Cracks langer than 10 mm (0.4'") outside the area mar-
ked Z, including groups of smaill cracks if their total
length exceeds 10 mm {0.4").

Cracks.in the unmachined surface on the balance weights
can be ground away, as long as they are not deeper than 3
mm (0.1187).

One condition for reaching a satisfactory result by grin-
ding, is that the right method is being used. The following
grinding data is recommended:

Grinding disc: Naxos 33A60 M6VK or 33A46 M6VK aor Nor-
ton 23A60 MBVK or 23A46 MSVK.
Diameter: New disc @ 36742 {914-1067 mm) {the disc
can be used down to a diameter of about ¢ 720
mm {28.4"}.
Peripheral speed: grinding disc . .28-33 m/s (92-108 ft/s)
crankshaft . .max. 025 m/s (48.2 ftY/min)

Cooling: 3 % cil emulsion (Soluble}. Itis important that the
cooling is very effectful, preferably with flushing from be-
low as well as from above.

The disc can be sharpened with a single stone diamond.
peripheral feed 0.1 mm (0.004"")/revolution
side feed 0.2 mm {0.008 " Y/revolution
cutting depth max. 0.023 mm {0.0012"}

The surface finish {profile depth) for the bearing surfaces
and the fillet radii are 2|4, average surface deviation 0.5.
This surface finish is obtained by lapping. The lapping is
done in the direction of rotation opposite to the grin-
ding.

The crankshaft is ground to the suitable undersize as
specified in ""Technical Data” in a crankshaft grinding
machine.

When grinding the crankshaft it is extremely impor-
tant that the fillet radii maintain the correct measure-
ment, R=4.2-4.4 mm {0.165-0.173"") for the 60 series
orf R=3.75-4.00 mm {0.148-0.157"} for the 70 series,
and the right form and surface finish. Measure the ra-
dius with a radius template. The form must follow fig.
89. Grinding marks and sharp edges must not be pre-
sent as these can give rise to crankshaft fracture.

Particular care is needed when grinding the centre
bearing journal regarding the width A for the pilot be-
aring, fig. 89. Regarding measurements, see "Tech-
nical Data’’ on page 5.

NOTE! If sharp edges occur at the oif drilling intets
when the bearing races are ground down, then these
edges should be honed using a grinding pin or emery
cloth.

Clean the shaft thoroughly removing all swarf, filings
and other impurities. Flush and cliean out the oilways.
Check the crankshaft using a dial indicator. The
crankshaft throw must not be maore than 0.05 mm
{0.0020™) radially.

Carry out Magnaglo-testing of the crankshaft and then
de-magnetise 1.
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Fig. 80. Fitting the thrust washers

Fitting the crankshaft
Special tool: 2657

1. Check thatthe crankshaft oil drillings and bearing sur-
faces, eylinder block and caps are thoroughly clean.

Place the main and big-end bearing shells in position.
Make sure that the lubricating holes in the bearing
shells are located directly opposite the oil drillings and
that there are no burrs or dents in the bearing shells
and caps. Oil the bearings.

Lubricate the bearing journals with engine oil and lift
the crankshaft carefully in position. Make sure that the
markings on the auxiliary drive gears coincide, if the
gears were left in position.

Fit the thrust washers for the centre main bearing (pi-
lot bearing). Locating slots are provided so that the
washers can only be fitted in their correct position (fig.
90).

Fit the main bearing caps. The centre main bearing
cap has a recess which is to be turned so that it coinci-
des with the locating pin. This means that the bearing
cap is always correctly located axially. Check the num-
bers on the main bearing caps which indicate their
positions.

Fit the main bearirg bolts after their threads have
been oiled. Tightening torque 140 Nm (14 kpm = 101
1bt.ft).

Check the end float of the crankshaft. See ""Technical
Data’.

IR

Check thatthe connection rods’ “Front” marking faces
forwards and that the guide pins for the caps are pro-
perly fitted. Fit the big-end bearing caps and tighten
the bolts 1o a torque of 180 Nm (16 kpm = 118
Ibf.ft). '

Main and big-end bearings

Inspection

Check the bearing shells. Replace worn bearing shells or
those with flaked lead-bronze coatings.

56

Fig. 91. Pilot slot {1) and locating pin for main bearing cap

{2

Replacing main bearings
{crankshaft not removed)

1.
2.

Drain or suck out the engine oil.

MD70, TMD70 with deep oil sump: Remove the in-
spection covers from the gil sump.

Other engines: Remove the oil sump.

Remove the il pump suction line and strainer and the
suction line{s) between the pump and cylinder
block.

Unscrew the main bearing bolts and take off a main
bearing cap and bearing shell. (The front main bearing
cap is removed together with the lubricating oil
pumpy). ’

Loosen the injectors so that the engine can be turned
over more easily.

Turn the crankshaft until its oil hole is exposed. Place a
stud in this hoie, The stud must be of such a dimension
that, when the crankshaft is rotated, it takes with it the
upper shell (fig. 92}.

The bearing shells have a pressed out lug which loca-
tes in a slot in the crankcase bearing recess. This iug
makes it necessary to rotate the crankshaft in the nor-
mal direction of engine rotation (clockwise) when roll-
ing out the bearing shells.

Clean the bearing journal and examine carefully for
damage. If there are marked signs of wear, or out-of-
roundness is suspected then, if a crankshaft measu-
ring device is not available, the crankshaft must be
removed for measuring.

Check when replacing that the bearings are of the cor-
rect size.

Fit the new bearing shells, the uppear sheli being rolled
in by using the stud described in point 6 above. This
time the crankshaft is rotated in the opposite direction
to engine rotation (anti-clockwise). Check that the lugs
pressed out of the bearing shells engage correctly.
Remove the stud from the oil hole and fit the lower
bearing shell and cap. Tighten the bolts to a torque of
140 Nm (14 kpm = 101 1bf.f).

Carry out the operations Nos. 3, 4, 5, and 6 as descri-
bed under “Fitting the oil pump’ on page 65.




Fig. 92. Replacing main bearing shell

Inspecting the flywheel

Check the flywheel for cracks or other damage. Also check
that the ring gear is not damaged or worn. Replace if ne-
cessary.

With minor scoring or cracks in the friction surface of a
flywheel on engines fitted with a single disc clutch of truck
type the flywhee! can be recanditioned by grinding, but no
more than 0.5 mm (0.020"} may be machined off. If the
damage is more extensive, then the flywheel must be re-
placed.

The flywheel depth measurement, i.e. the distance from
the cluteh disc face to the surface of the clutch attaching
plate, must be maintained. This means that the surface far
the attaching plate must be ground down as much as the
clutch disc face.

Replacing the flywheel ring gear
Remove the fiywheel.

Drill one or two holes between two teeth of the ring
gear and then crack it with a chisel so thatthe ring gear
can be removed.

Brush clean the contact face of the fiywheel using a
wire brush. :

Heat up the new ring gear in an oven so that the ring
gear is evenly heated all the way round. If a welding
torch flame is used, which is not so suitable, great care
must be taken not to overheat the ring gear which can
result in annealing. n order 1o check the heating, po-
lish the ring gear bright in a few places and then stop
heating whean these areas are blued (180-200°C =
356-392°F).

Lay the heated ring gear on the flywheel and knock it
inta position using a soft drift and a hammer. Then
allow the ring gear to cool in the cpen air.

Fig. 93. Fitting the rear crankshaft seal

Clean the mating surfaces on the fiywhes! and crank-
shaft. Check the location pin in the crankshaft flange
and the rear crankshaft seal. Replace if necessary.

Fit the flywheel. Tightening torque 160-180 Nm
{16-18 kpm = 118-133 Ibf.ft).

Replacing crankshaft seals

Special tools, front seal: 2655, 2657
rear seal: 6437

The front seal can be replaced after the polygon hub on the
crankshaft journal has been removed. Refer to "“Auxiliary
drive gears, removing/fitting” on pages 48-51. The seal
consists of a rubber ring and a feit ring. Drench the felt ring
and dip the rubber ring in engine oil before fitting.

The rear sealing ring is a rubber ring and is accessible after
the flywheel has been removed.

1. Knock in one side of ihe sealing ring using a hammer
and a narrow drift. The other side ofthe ring is pressed
out and the ring can be removed using a screwdri-
ver.

Clean the sealing ring’s recess in the flywheel co-
ver.

Appty sealing agent, e.g. Permatex, 1o the seal's outer
edge, end grease the sealing lip. Place the sealing ring
on specialtool 6437 and knock itin to its position. (The
tool positions the sealing ring somewhat deeper and
therefore creates a new contact area against the
crankshaft.) ’

Fit the flywheel together with a new lacking washer,
Tightening torque 170 Nm {17 kpm = 125 lbf.ft).




LUBRICATING SYSTEM

DESCRIPTION

General

The engines are:equipped with a force-feed lubrication
system with oill filters. of the full flow type and oil coo-
ler.

TD70G, TIDZQG, and. TAMD7?0E are also fitted with piston
cooling,

The oil pump:is;situated at the front of the oil sump and is
driven by the-crankshaft through an idler gear.

All the bearings: and:gudgeon pins as well as the valve
mechanism and the auxiliary drive gear bearings are force-
feed jubricated.

The auxiliary drive gears are intermittently lubricated from
the idler gear bearing journal which is connected to the
main oil gallery through oil drillings.

The fuel injection pump and turbocharger are force-feed
lubricated. On the 70 series marine engines the drive for
the alternator and coolant pump is also force-feed fubrica-
ted by a pipe. The air compressor, if fitted, is also connec-
ted to the engine’s pressure lubricating system.

ig. 94. Lubricating system

Oil pressure gauge

Camshaft bearing

Main oil supply line

Pressure oil Yine, turbocharger

Rocker arm mechanism 9. Main bearings
Qil drilling for rocker arm mechanism 10. Qil sump
Big-end bearings 11. Oil eaoler

Oil pump : 12. Oil filter




T{}D7¢, TAMD70 Other engines

Fig. 95. Relief valve

1. Cover 4.
2. Q-ring 5.
3. Spring 6.

Ralief valve housing
Valve peg
Valve seat

Qil pump

The oil pump {fig. 105} is of the gear type. The pump sucks
ail through the strainetr and sudction pipe to the suction
side.

The lubricating oil strainer, which is a steel gauze strainer,
prevents large particies which may be present in the oil,
from entering the pump.

il is fed from the delivery side of the pump, through the
lubricating oil fiter {or filters) out 1o the driltings, passages
etc. which comprise the lubricating system,

Engines fitted with a shallow oil sump for large inclinations
have a somewhat different tubricating oil pump, fig. 108.
The pump consists of two pairs of gears, where one pair
comprises the oit pump {discharge pump} and the other
pair the scavenging pump. The scavenging pump tran-
sport the oil from a separator plate under the crankshaft at
the rear end of the oil sump to a container at the front of the
sump, where the oil pump suction strainer is placed.

Relief vaive

The lubricating oil pressure Is limited by a relief vaive (fig.
95). The valve is placed in the lubricating system imme-
diately betore the oil filter {filters)} and is fitted con the right
hand side of the cylinder block under the lubricating oit
filter {inside the rear oil filter when two are fitted}. The val-
ve opens at an excessively high lubricating oil pressure
and feeds oil back to the sump.

For the 60 series and for (TYMD70 the valve is supplied as a
compiete unit.

Piston cooling

The cooling function of the iubricating oil is used for
TD70G, TID70G and TAMD7OE as the pistons are cooled by
the oil. .

Fig. 96. Pistan codling

This cooling gives a marked reduction of the piston tem-
perature, which in turn helps to give longer life to piston
rings and liners, less risk of carbon build-up on the cylinder
surface and lower oil consumption.

From the ail pump, oil is supplied bath via the lubricating
oil filter to the various engine lubricating points and also
via a spring-loaded valve (piston cooiing valve) out to fixed
nozzles, one for each cylinder. From the nozzles gil is in-
jected up against the underside of the pistons, where the
ail spray for each piston is guided into a drilling at the
bottom of the piston when the piston is near the bottom
dead cemtre, fig. 96. Through the drilling in the piston, the
oil is injected up to a cooling channel in the piston upper
section. After the oil has circulated round the top of the
pistan, it leaves through the drain channels carrying away
heat.

Piston cooling vaive

The supply of oil 10 the piston cooling system is controlied
by a piston cooling valve. The valve shuts off the oil supply
at low engine speeds, allowing all the c¢il to be used for
tubricating the engine when starting or runniag at low idle.
The piston cooling valve also limits the oil pressure to the
piston cooling at high speeds.

On engines with piston cooling the gil cogler is connected
to the piston cooling system, and therefore the oil flow
through the oif cooler is also regulated by the piston cool-
ing valve on these engines.

The piston cooling valve is placed inside a cover in the
cylinder block on the teft side of the engine (directly below
the injection pump throttle arm}. An outletis located above
the cover, to which a pressure gauge can be connected to
check the piston couling oil pressure. See instructions on
page 62. This connection is fitted with a threaded plug (fig.
103).




Qi) cooler and oil filter, T{I)DBO

Qil cooler

The lube oil carries away heat from the engine’s most heat-
ed parts and evens out the temperature difference within
the engine during its circulation. Inthe oil coolerthe heat is
removed from the lube oil.

TD70G, TID70G and TAMD7?0E have a cellular coolerforthe
lubricating oil, placed on the left-hand side of the engine
under the injection pump, fig. 182. Coolant circulates insi-
de the cooler assembly whilst the lubricating oil passes
between the cellular plates. Other engines have a cooler of
the tubular type, placed together with the oil filter{s) on the
right hand side of the engine, fig. 97. The coolant passes
through the longitudinal tubes whilst the lubricating oil
circulates around the tubes.

On marine engines cooling is by means of sea water except
on TAMD70E, which has the engine oil cooler connected to
the fresh-water system.

Fig. 98. Relief valve in filter bracket, T(}D70G

60

Fig. 99. Filter for crankcase ventilation

1. Filter 2. Pressure valve

Qil filters

The oil filter(s} isiare} of the full-flow type, which means
that all oil is filtered before reaching the bearing points.
The cil for the piston coeling (TD?70G, TID70G, TAMD7Z0E)
does, howsver, not pass through the filters. The filter con-
sists of a housing (bracket) into which the filter cartridge is
screwed. The housing is fitted at the right-hand side of the
cylinder block,

The filter element consists of folded filter paper. The bot-
tom of the filter contains {with the exception of the TD70G
and TID?70G filters) a built-in relief valve which opens and
allows oil to flow past the filter should the filter become
ciogged. On the TD70G and TID70G the relief valve is lo-
cated in the filter bracket, fig. 98. The filters are of the non-
reusable type and should be discarded after use.

TAMDG0, MD70 and TMD70 are fitted with double filters
connected in parallel. Other engines have one filter.

Crankcase ventilation

In order to prevent excess pressure and remove fuel fumes
and water vapour and cther gasecus combustion products
the engine is fitted with a ventilation device, mounted on
one of the inspection covers for the valve lifter housing.

On marine engines the crankcase gases pass through a
replaceable paper filter which separates any oil mist before
the gases are lead out. The filter holder also has a pressure
valve which opens if the pressure in the crankcase beco-
mes too high due to a clogged filter. The filter is placed in
connection to the air filter.

The paper filter for crankcase ventilation is also available
for industrial engines as optional equipment (fig. 100).
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Fig. 100. Crankcase ventilation, industrial engines (aptio-
nal equipment)

Industrial engines provided with a shaltow oil sump for
large inclinations are equipped with a special crankcase
ventilation (fig. 101} to prevent qil from being thrown out
through the crankcase ventilation in the event of extreme
inclinations together with sudden side movements.

Shallow oil sump

Engines which operate at particularly large inclination
angles, can be fitted with a shallow oil sump, fig. 102. This
is so designed that when the engine inclines backwards, oil
s sucked up from a separating plate under the crankshaft
by a scavenging pump and is conveyed to a container at
the front of the sump where the suction strainer of the oil
pump {discharge pump}is placed. The pump can therefore
suck oil even when the engine is at a steep angle. The sca-
venging pump is integrally built with the ordinary oil pump
{discharge pump) and is driven from the auxiliary drive
gears. '

l

)

Fig. 101. Diagram of crankcase ventilation, engine with
shallow oil sump for large ing¢linations

Comb. ventilation-/oil filler caps

Inspection cover without connection for crankcase ventila-
tion

Rubber hoses

REPAIR INSTRUCTIONS

Checking the oil pressure

Lubricating oil pressure can be checked by connecting up a
pressure gauge with hose to the connection {thread size
1/8"-27 NPSF} for the oil pressure gauge sender. At ope-
rating speed and temperature, the cil pressure should be
300-500 kPa (3-5 kp/cm?2 = 42-71 p.s.i.}.

Ifthe ofl pressure is too low at running speed, replace first
of all the retief valve, after which the oil pressure should be
re-checked.

If the oil pressure is too low at low speeds and with normal
0il temperature on an engine with piston cooling, first re-
place the piston cooling valve. Check also thatthe end caps
in the rocker arm shafts ends seal properly.

Oil pump far pressure oil 6.
Qil scavenging pump
Qutlet for oil from sump rear end

Suction pipe
Separator plate

Fig. 102. Qil sump for large engine inclinations

Pressure oil for lubricating system
7. Pressure oil to piston cooling

{applies to engines with piston cooling)
8. Scavenging pipe




1. Piston coofing valve

Checking oil pressure to piston cooling
{Applies to TD70G, TID70G, TAMD7Z0E)

Removethe plug 2, fig. 103 in the cylinder biock (use a 1/4”
square wrench) and connect a pressure gauge (thread
1/4'"-18 NPSF).

When the engine is warm and running the oil pressure in
the pistan coaling system should be 80120 kPa {0.8-1.2
kpfem? = 11.4-17.1 p.s.i.} at 2400 r.p.m.

NQTE! At speeds below 700-800 r.p.m. the piston cooling
valve should be closed in order to ensure sufficient lubri-
cation for the engine when starting and operating at low
speeds.

Oil pump
Removing the oil pump
1.  Drain or suck out the engine oil.

2. MD70, TMD70 with deep oil sump: Remove the oil
sump inspection covers and unscrew the oil pump
suction strainer from the bottom of the sump.

Other engines: Remove the oil sump.

Disconnect and remove the oil pipes between pump
and strainer and between pump and cylinder block,

Unscrew the front main bearing cap bholts and remove
the cap together with oil pump. Unscrew the oil pump
from the cap.

Fig. 104. Removing the drive gear

Disassembling the ail pump
Special togl: 2654

When disassembling, be careful not to damage the po-
lished surfaces,

1. Pull off the drive gear with puller 2654 (fig. 104). Re-
move the key and the axial washer (5, fig. 105) from
the shaft.

Remove the idler gear (11). The gear is held in position
by three boits and journalled on a bearing sleeve.

Unscrew the attaching bolts for the pumpp housing {(17)
and remove the housing.

If the pump housing remains in position itcan be pres-
sed out by using two 5/16" bolts.

Press out the drive shaft with pump gear.

Remove theidier gear {18) from the housing. Press out
the shaft {1) if it has to be replaced.

Inspecting the oil pump

Clean all parts carefully. Check the housing for scoring and
wear and also check the seal between the bracket and the
pump housing. The surfaces are black if leakage has oc-
curred. There must be no scoring due ta wear. Minor de-
focts can be rectified by using emery cloth. The bushings in
the pump housing and bracket must be replaced if the ra-
dial clearance between the shaft and the bushing has
reached 0.15 mm (0.006"} or more.

Ream the mnew bushings to a close running fit
{16.016-16.034 mm = 0.6305-0.6313""). Before reaming,
bolt the housing and Bracket together so that they are cen-
tered by the guide sleeves (19, fig. 105).

In the case of an excessivety large radial clearance {more
than 0.20 mm = §.008"'} betweean the idler gear and bearing
sleeve, the idier gear complete with bushing must be re-
placed.

Check the pump gears for wear on the tooth flanks, exter-
nal diameter and end faces.

Check the axial ciearsnce (0.07-0.1% mm =
0.0028-0.0059") fig. 106 and gear backlash (0.15-0.35 mm
= 0.0069-0.0138") fig. 107.




Assembling the oii pump

1.

If the bushings for the drive gear have been removed,
press in new bushings and ream them to
16.016—16.034 mm (0.6305~0.6313"").

Press in the idier gear shaft if it has been-removed.
Fit the drive spindle (4, fig. 105) with its gear in the
bracket. .

Fit the axial washer (5) on the shaft journat la new axial
washer is included in the repair kit). Fit the key and
press on the outer drive gear,

0,07-0,i15mm

1

> I3

Fig. 106. Checking the axial clearance.

- Fig. 105. Lubricating oil pump

Journal

Drive gear

Key

Drive spindie

Axial washer
Bushing

Bushing

Attaching bolt

Lock washer
Bearing sleeve

Idler gear
Attaching bolt
Guide pin

Bracket

Pump gear (driving)
Bushing

Pump housing
Driven pump gear (idler gear)
Guide steave
Attaching boht

NOTE! There must be a clearance of 0.02-0.08 mm
{0.0008—0.0032"") between the axial washer and gear.
A feeler gauge of 0.05 mm (0.0020”) should be inser-
ted in the clearance when assembling.

Fit the idler gear (18) and the pump housing. Tighten
the pump housing at the bracket, Check that the pump
can be easily turned round by hand.

Fit the idler gear and tighten the bearing sleeve. Lock
the bolts with the lock washer.

Fig. 107. Checking the backiash.
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Disassembling the oil pump

{applies to engines with shallow oil sump for
farge inclinations}

Special tool: 2654

When disassembiing be careful not to damage the po-
lished surfaces.

1.  TD70G, TID?0G, TAMD70E: Remove the distribution
housing an the side of the pump,

2. Remove the idier gear (8, fig. 108}. The gear is held in
position by three bolts and is journalled on a bearing
sleeve.

Pul) off the drive gear (3) with puller 2654 {fig. 104).
Remove the key and the axial washer (5, fig. 108) from
the shaft.

Remove the attaching bolis (13) holding the pump
housings. Remove the bracket (9}, the idler gear shaft
(2) will accompany it, If the pump housing remains in
position at the bracket, it can be pressed out using two
5/16" bolts.

Remove the discharge pump idler gear (1}. Press out
the shaft (2} if it has to be replaced.

Remove the scavenging pump haousing (12) by prising
with a chisel, in the machined grooves between the
discharge and scavenging pump. Remove the scav-
enging pump idler gear [16).

Place some kind of support under the frant end of the
discharge pump and press the shaft out with the dis-
charge pump drive gear {4) about 2.5 mm (0.1},
NOTE! If the shaft is pressed further, the key (14) will
go against the pump housing.

Press back the shaft so that there is a gap at the scav-
enging pump drive gear. Pull off the gear. Remove the
key and polish off any burr.

Remaove the drive shaft with the discharge pump drive
gear. This gear is fixed on the shaft and cannot be
removed.

Fig. 108. Lubricating oil pump. Engines with shallow sump
for large inclinations.

Discharge pump idler gear
Idler gear shaft

Drive gear

Discharge pump gear with shaft, driving
Axial washer

Lock washer

Bearing slegve

ldler gear

Bracket

Guide pin

Discharge pump housing
Scavenging pump housing
Attaching bolt

Key

Scavenging pump gear, driving
Scavenging pump idler gear
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Inspecting the oil pump
See page 62.

Assembling the oil pump

(applies to engines with shallow sump for large
inclinations)

1. 1 the bushings for the drive gear have been removed,
press in new bushings and ream them 1o
16.016-16.034 mm (0.6305-0.6313").

Press in the idler gear shaft if it has been removed.
Fit the drive spindle with its gear in the brackst.

Place the axial washer {5, fig. 108) on the shaft journal.
Fitthe key and press on the cuter drive gear {3). NOTE!
There must be a clearance of 0.02-0.08 mm
{0.0008—0.0032"") between the axial washer and gear.
A feeler gauge of 0.05 mm {0.002"") should be inserted
in the clearance when assembling.

Fit the idier gear (1} and the discharge pump hous-
ing.

Fit the key for the scavenging pump gear {15} and
press on the gear. NOTE! In order to obtain the correct
clearance between the drive gear (15) and the dis-
charge pump housing {11), a feeler gauge of 0.05 mm
{0.002"") should be inserted in the clearance when as-
sembling. o

Fit the idler gear {16} and the scavenging pump hous-
ing. Tighten the pump housings at the bracket. Check
that the pump can be easily turned round by hand.

Fit the idler gear and tighten the bearing sleeve. Lock
the bolts with the lock washer.

TD70G, TID70G, TAMD7Z0E: Fit the distribution hous-
ing on the pump side. Use a new O-ring.




0,02-0,08mm

Fig. 109. Axial clearance, drive for oil pump

Fitting the oil pump

1.

Place the main bearing bolts in the bearing cap and
bolt the il pump to the main bearing cap. NOTE! Use
new lock washers (60 series), and a new splash pro-
iection plate {70 series and TD60, TIDGO with shallow
oil sump for large inclinations). Lock the bolts by
bending over the corners of the plate.

Clean the bearing shell and journal. Qil in the bearing
shell and fit the bearing cap. Tightening torque 140
Nm {14 kpm = 103 Ibf.ft).

Connect the oil pipes to the pump and cylinder block.
Use new O-rings. NOTE! The pipe connections shall
be fitted as follows: N

Dip the entire connection in cil and screw itin by hand
until it bottomns. Mark one of the hexagonal edges on
the connection and make a corresponding mark on the
block or pump with a coloured pencil (fig. 110). Knock
in the pipe until it stops and tighten the connection
120° (2 hexagonal edges). Check that the pipe is firmly
attached.

Fitthe splash plate where applicable. Clamp the pipes
and balt the suction pipe with strainer. Use a new O-
ring.

MD70, TMD70 with deep sump: Bolt the ¢il pump suc-
tion strainer in the bottom of the sump. Fit the inspec-
tion covers.

s

Fig. 110

Fig. 111. Removing oil filter

Other engines: Glue on a new gasket for the oil sump.
Use sealing compound such as Permatex on the
foints. NOTE! Turn the gasket right so that all bolt
holes in sump and gasket coincide. Fit the oil sump.

Fill up the engine with oil.

Replacing the oil filters
Special tool: 9179

1.  Unscrew the oil filters and discard them. Use tool-
9179.

2. 0il in the rubber seals on the new fiiters and check
their contact faces on the bracket.

Screw on the new filters by hand until the seal con-
1acts the sealing face. Then tighten the filters another
half turn but.not maore.

If necessary top up the engine with oil and start it.
Check for leakage.

Stop the engine and check the oil level.

Oil driilings

ln cannection with major engine overhauls the oil drillings
in the cylinder block must be cleaned and flushed through
with cleaning agent and thén with steam or with flushing
oil under pressure 300-400 kPa (3-4 kp/icm? = 42-57
p.s.i.).

The drilled oil passages in the cytinder block, crankshaft

and connecting rods must be brushed clean by using spe-
cial brushes.




FUEL SYSTEM

DESCRIPTION

General

Fuel js sucked by the feed pump from the fuel tank and then
pumped through fine filters to the injection pump. Surplus
fuel is returned via the relief valve, placed on the injection
pump. The injection pump then pumps at high pressure
through the delivery pipes to the injectors an amount of
fuel corresponding to the output developed. The injectors
atomise the high-pressure fuel into the engine combustion
chambers. Return fuel from the injectors is conveyed
through the fuel leak-off line via the relief valve and return
line back to the tank.

Injection pump

The injectian pump is placed on the left-hand side of the
engine and is driven from the auxiliary drive gears. On the
60-series the pump is flange mounted.

The pump is of the pistén type and gperates with a con-
stant stroke. A control rod can rotate the pump plungers
during running and thereby control the amount of fuel in-
jected by the pump. The injection pump is provided with a
centrifugal governor.

The injection pump is force-feed lubricated by the engine
oil system.

5

Fig. 112, Fuel system, diagram

Fuel fine filters
Relief valve

Injector

Fuel tank
Feed pump
Injection pump
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Fig. 114. Element unit, 60 series
{See pos. explanations fig. 113)
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Fig. 113. Injection pump, 60 series (cross section)

Pressure valve holder

Fixing nut for element unit
Spring washer

Flat washer .
Adjuster plate for stroke position
Sealing washer

Relief sleeve

Lock ring

Control rod

Gasket

Plug for checking stroke pasition
Lifter

Pump camshaft

Bottom cover

Gasket

Lower spring disc

Piston spring

Piston spring disc

Control sleeve

Pump element

O-ring

Spacer ring

Pressure valve with valve seat
O-ring

Spacer ring

Stud bolt for element unit
Pressure valve spring Fig. 115. [njection pump, 70 series

Filler plug

1.
2.
3.
4

5.
6.
7.
8.
Q.
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Filler plug 8. Guide pin groove
Pressure valve 9. Lower spring disc
Pressure valve seat 10. Lifter

Damping plate 11.  Lifter pin

Pump element 12. Camshaft

Control rod 13. Roller bearing
Upper spring disc




Fig. 116. Centrifugal governor, RSV
Starting spring
Governor lever
Guide lever
Yensioning lever
ldle stop screw
Governor cever
Governar spring
Auxiliary idle-speed spring
Shims
Compensating spring speed stabilizer
Full load stop {(max. delivery)
Pre-setting pinh on guide lever
Stop device o
Stop lever
Flyweight
Sliding sleeve
Governor housing
Cam in injection pump
Hub
Stop screw for max. speed
Rocker arm
Swivelling lever
Control rod
Speed control lever {speed setting)
Link rod

Centrifugal governar

The governors are mechanical and work by means of
speed-sensing governor flyweights. The speed is regu-
lated throughout the entire speed range of the engine,
from low idling to high idling {variable speed typel.

14
13
Fig. 117. Centrifugal governor, RQV 12

Pivot lug 11
Guide screw

Lock ring

Stud {joint coupling)
Plug

Shaft

Link arm

Pin

Curve plate

Sliding piece

Speed control lever
Governor lever
Cover

1
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14, Link rod

15

16
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22
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Adjuster nut
Spring disc
Governaor spring
Flyweight

Angle lever
Lock washer
Guide shaft
Housing
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Fig. 118. Pressure-dependent full-load stop (60 series)

1. Cold start shaft

Angle lever

Diaphragm rod

Thrust spring

Oiaphragm

Nut

Adjusting screw

Lock nut

Connection for pressure line
Adjusting nut
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Pressure-dependent full-load stop
{smoke limiter)

On TD80D and TD?70G with RQV governer, and on
TAMDGCC and TAMD?0E a pressure-dependent full-load
stop (smake limiter) is fitted. On TDB0D and TAMDE0C it is
located on the centrifugal governor at the rear end of the
injection pump (fig. 118). On other engines it is located at
the front of the injection pump {fig. 121}. its function is to
prevent exhaust smoke during fast acceleration from low
speed by limiting the control rod stroke (fuel quantity), un-
til the turbocharger gets sufficient amount of exhaust to
give full air quantity.

Figure text, figs. 119 and 120
Operation, pressure-dependent
fult-load stop {70 series)

A. Low charging pressure,
small full-load quantity.
B. High charging pressure,
large full-load quantity.

When pressure conditions alter in the inlet manifold the
diaphragm 3, fig. 121, is actuated. The diaphragm move-
mentis transmitted via a link system to the angle lever (10},
at the bottom section of which the adjusting screw for low
max. quantity (9) is located. This screw limits the move-
ment of the control rod at tow charging pressure, fig. 119,
A’ At high charging pressure the other end of the screw
moves against the stop bolt (11) for high max. quantity, fig.
120, “B".

Pressure-dependent full-load stop is also fitted on the
MD70C and TMD7QC engines. In these cases it only acts as

a cold-start device {the diaphragm pressure line is plug-
ged).




Cold-starting

On TD&OD with RQV-governor and on TAMDEOC the cold-
start device is located in the centrifugal governor {under
the pressure-dependent full-load stop) at the rear end of
the injection pump {fig. 118}, On engines of the 70 series
with pressure dependent full-load stop the cold-start de-
vice is combined with this {fig. 121). Engagement takes
place when the centre spindle (1, fig. 118 or 8, fig. 121} is
drawn out after setting the key switch in running position
and the caontrol lever in max. position. The control rod trav-
el is thereby increased, this resulting in more fuel being
supplied, TD70G with RQV-governorcan alsa be fitted with
a cold-start device with electro-magnetic engagement as
optional equipment.

On other engines the control rod is automatically pushed
forward in the cold-start position by a spring in the centri-
fugal governor when the throttle arm is set to max. during
starting.

T

. 121. Pressure-dependent full-load stop (70 series}

Cover

Connection for pressure line
 Diaphragm

Diaphragm spring

Diaphragm rod

Yoke

Pin

Centre spindle

Adjusting screw for low max. guantity

Angle lever

Stop boelt for high max. quantity {on engines with RSV gov-
ernor the stop screw on gavernor 11, fig. 116 should be
used)

Leaf spring {not on engines with RSV gavernor)

Adjuster bushing for breaker points

Leaf spring
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Feed pump

Fuel must be supplied at a certain pressure if the injection
pump is to function. This function is performed by the feed
pump, which is of pistan type.

The pump shafi eccentsic presses down the feed pump
plunger by means of the lifter roller (3, fig. 122) and the
plunger rod {4). Thus a predetermined guantity of fuel is
transferred from the suction chamber to the delivery
chamber via the non-return valve on the delivery side and
the plunger spring is compressed {intermediate-stroke).

The plunger rod, lifter roller and plunger lie freely against
each other. After the eccentric cam has performed its
stroke, the plunger, plunger rod and lifter follow upwards
duetothe pressure of the plunger spring. & quantity of fuel
from the delivery chamber is thereby pumped through the
filter to the injection pump {pumpstroke). At the same time
fuel is sucked from the fuel tank through the non-return
valve on the suction side to the suction chamber.

" In this way the feed pump delivers nearly all the required

quantity of fuel to the injection pump during its pump-
stroke. A small guantity, equivalent 1o the volume of the
plunger rod in the delivery chamber is delivered during the
intermediate stroke.

Pump and suction stroke F19- 122, Feed pump
Pump camshaft
Cam
Lifter roller
FPlunger rod
Delivery chamber
Plunger
Plunger spring

Non-return valve (delivery side}

Suction chamber

Mon-return valve {suction side)

Inlet
Qutlet

VOLVD
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Fig. 127. Flywheel setting

Fit the lube oil pipe and the fuel pipe between the inner
side of the pump (towards the cylinder block) and the
fuel filterffilters. Fit the pressure pipes. Make sure that
they are fitted correctly and tighten the nuts. Tighten-
ing torque 15-25 Nm (1.5-2.5 kpm/11-18 |bf.ft), Where
applicable connect the pressure pipe to the pressure-
dependent full-load stop (smoke limiter}.

Connect the cantrols. Fit the rev. counter sender on
the auxiliary gear cover.

Fit the intermediate piece, lock washer and bolts for
the pump drive (fig. 125). Tighten the bolts a little so
that only the pump can be rotated. Make sure that the
correct bolt length is used.

Remove the socket-head plug with washer {fig. 129),
s0 that the No. 1 lifter is seen. {(Allen key 8 mm =
- B/1867).

Make sure that the lifter is in its lowest position (fig.
131).

Adjust the setting of the injection pump. Carry out the
instructions in points 8, 9 and 10 under the heading
“Setting the injection angle” on page 74.

Rotate the pump shaft with a socket wrench {27 mm =
1 1/16”’)in the normal direction of rotation (clockwise)
until the lift from the base circle (stroke position) men-
tioned in “Technical Data’" is reached on the dial indi-
cator. Tighten the bolts in the pump drive {fig. 125).

Check the setting. Carry out instructions under paints
7,10, 11, 12 and 20 to and incl. 25 under the heading
"Setting the injection angle” on pages 74 and 75.

. TAMDGOC: Fit the protectar plate over the exhaust
manifold.

70 series

Remove the front valve cover. Remove the rubber
plug from the inspection hole in the flywheel cas-

ing.

Fig. 128. Clamp boelt in pump coupling, 70 series

Turn over the engine in the correct direction of rota-
tion until both valves for the No. 1 cylinder are closed
(compression stroke).

Continue turning over the engine until the graduation
mark on the flywheel (see “"Technical Data”) is seen
opposite the pointer on the flywheel housing (fig.
127}

Rotate the pump shaft so that the line-up mark on the
shaft flange coincides with the line-up mark on the
pump end adjusting plate (fig. 126}, or is placed right
against the adjusting plate if line-up mark is missing

.inew pump).

Release the elamp bolt {fig. 128) and push the coupling
forward on the shaft. Fit the injection pump on the
bracket and tighten up. Check that the pump shaft ad-
justment is not altered.

Push back the pump coupling on the drive shaft and
join together the coupling intermediate part with the
pump flange. Make sure that the dished washers are
placed between the rear flange of the coupling and the
steel discs. Tighten up the bolts {fig. 126). NOTE! The
nuts must be kept steady in order not to damage the
steel discs.

Lock the front flange on the drive shaft by tightening
the clamp boit (fig. 128). Check that the steel discs are
flat and are not distorted axially.

Fit the oil return pipe between the injection pump and
the cylinder block (the thickest oil pipe).

Fit the pressure pipes. Make sure that they are fitted
straight and tighten the nuts. Tightening torque 15-25
Nm {1.5-2.5 kpm/11—18 Ibf.ft). Where applicable con-
nect the pressure pipe to the pressure-dependent full-
load stop (smoke limiter). Connect the controls.

Check the injection pump setting. Carry out points 4,
6—-12, and 20-25 under the heading *"Setting the injec-
tion angle’” on pages 74 and 75.




Setting the injection angle
Special tool: 6770 together with dial indicator®,

e.g. 998 9876

* Measuring field 0.01-20 mm {0.0004-0.8").
Clean the injection pump before work is commenced.

1.

Close the fuel cocks. Remove the fuel pipe between
the feed pump and the fuel filters” cover.

2. Remove the ieak-off fuel pipe between the injectors

and the relief valve. Remove thg return pipe. Remove
the relief valve.

3. 70 series: Disconnect the [ube oil pipe at the front of

the injection pump and bend it out a few cm (abt. 17).
Remove the protector plate over the pump cou-
pling.

4. Remove the sockst-head plug with washer (fig. 129),

so thatthe No. 1 lifter is seen. (Allen key 8 mm (5/16""),
60 series and 12 mm (15/32"), 70 series).

5. Remaove the front valve cover. Remove the rubber

plug from the inspection hole in the flywheel cas-
ing.

6. Turn over the engine in the correct direction of rota-

tion until both valves for cylinder No. 1 are closed
{compression stroke). Continue turning over the en-

Fig. 130. Graduation mark on flywheel

Fig. 131. Lifter in its lowest position

gine until the indicator point in the flywheel casing
points at 0°.

Turn the engine back against the direction of rotation
abt. 1/4 turn. Check that the lifter is in its lowest posi-
tion {fig. 131).

Fit the screw socket to the tool 6770 on the injection
pump {fig. 132). NOTE! Without washer. (The socket
with inner quadrangular form fits the 60 series and the
socket with outer hexagonal form fits the 70 series).

Fit the fixture together with the dial indicator and the
measuring point on the screw socket (fig. 133). Turn
the measuring peint according to fig. 134 and lift it up
so that it rests against the lifter,

Set the dial indicator to zero.

Turn over the engine in the correct direction of rota-
tion.

Note! Make sure that the zero setting of the dial indi-
cator remains, when starting to turn,

Continue turning -over the engine in the direction of
rotation until the stated lift from the base diameter
{stroke position) is reached on the dial indicator. Read
off the graduation mark on the fiywheel and compare
with the value given in "Technical Data’".

Fig. 132. Fitting of screw socket to tool 6770




Fig. 123. Injector, KBEL

Leak-off pipe connection

Delivery pipe connection

Shims to adjust opening pressure
Thrust spring

Thrust pin

Nozzle sleeve

Nozzle needle

If the pressure in the fuel pipe exceeds a certain value, the
plunger spring pushes the plunger upwards for only part of
its stroke. The fuel quantity delivered per stroke is thus
correspondingly less. The greater the pressure in the fuel
pipe the less the quantity of fuel delivered.

The hand primer pump is placed above the inlet valve. Us-
ing the hand primer pump fuel can be pumped to the filter
and injection pump when the engine is stationary.

Relief valve

The purpose of the relief valve is to limit the feed pressure
and to provide continuous venting of the fuel system.
When the feed pressure is too high the valve opens and
fuel passes through the return pipe back to the tank.

The refief valve is situated on the injection pump. This
means that the return fuel flushes the injection pump be-
fore itisfed backio thetank. The fuel flow thereby coolsthe
fuel in the pump fuel chamber, at the same time as the
temperature, and thus the viscosity of the fuel in the fuel
chamber is egualized. The quantities of fuel delivered to
each cylinder is, in this way, more evenly distributed.

Injectors

Each injéctor consists mainly off a nozzle holder and a.
nozzle (jet).

Fig. 124. Fuel filter

When the fuel pressure reaches the set value (opening
pressure) the nozzle needie (7, fig. 123), which is pressed
against its seat by a thrust spring (4}, lifts and finely atom-
ized fuel is injected into the engine through accurately cal-
ibrated holes in the nozzle sleeve.

The pressure of the thrust spring, which determines the
opening pressure of the injector is adjusted by means of
shims (3).

Fuel filters

The fuel system is fitted with two fuel filters which are
connected in parallel and have the same cover, except for
TD&0 and TIDEO that have one filter. The fuel filters are of
the disposable type and the filter element of a spiral-
wound paper filter. Fig. 124 shows the path of the fuel
through the filters.

Classitiable engines are equipped with a special type of
filter which mzkes it possible to change the filter inserts
and venting withaut having to stop the engine (fig. 146).

Air filter

The air filter is of the dry type and are disposable with a
filter element of folded paper. Industrial engines are fitted
with a pressure drop indicator which shows red when the
filter is ciogged and needs replacing (fig. 159).




Fig. 125. Pump drive (60 series)

REPAIR INSTRUCTIONS

Always observe the greatest cleanliness when carrying out
work on the fuel system.

Injection pump
Removing the injection pump

NOTE! Repair work which requires disassembling the in-
jection pump which can alter its settings may only be car-

ried out by specially trained mechanics who have at their
disposal the necessary tools and test devices.

All warranty on the engine becomes null and void if the
seals are broken by an unauthorized person.

1.  Wash the injection pump, pipe lines and the parts of
the engine nearest to the pump very tharoughly.

TAMDEO: Remove the protector plate over the ex-
haust manifold.

Cilose the fuel cocks and disconnect the delivery pipes
as well as the other lings and the controls for the
pump. Fit protective caps on all connections.

60 series: Remove the cover from the auxiliary gear
cover, right in front of the injection pump. Turn up the
lock washer flanges and unscrew the bolts attaching
the intermediate piece to the pump drive. Remove the
intermediate piece.

60 series: Remove the rev. counter sender from the -

auxiliary gear cover. Remove the pump attaching nuts

at the rear edge of the auxiliary gear cover and lift out

the pump.

70 series: Remove the guard plate over the pump cou-

pling and unscrew the bolts (fig. 126) on the pump
- coupling. NOTE! The nuts must be held steady in or-

der not to damage the steel discs.

126. Pump coupling, 70 series (protector plate
removed)

70 series: Unscrew the pump attaching bolts and lift
off the pump. Be careful not to damage the steel discs.
On MD70 and TMD70 the pump can be removed to-
gether with the bracket, and then the pump shall be
removed from the bracket.

Send the pump to an authorized dieset workshop
{Bosch) far averhaul! if the workshop does not have
specially trained personnel with the necessary test
equipment.

Fitting the injection pump

Check thatthe pump is in good condition and, if necessary,
it has also been tested and approved; before fitting. Fill
with engine oil in the hole where the oil pressure pipe for
pump lubrication is to be fitted. Approx. 0.5 litre {0.11
Imp.gals/0.13 US gals) for RSV governor, and approx. 0.85
litre (0.19 Imp.gals/0.22 US gals) for RQV gowvernor.

Do not remaove the protective plugs befare connecting up
the pipes.

60 series
1. Rermmowve the front valve cover. Remove the rubber
plug from the inspection hole in the flywheel cas-
ing.
Turn over the engine in the correct direction of rota-
tion untit both valves for the No. 1 cylinder are closed
(compression stroke).

Continue turning cver the enginé until the graduation
mark on the flywheel (see "Technical Data’’} is seen
opposite the pointer on the flywheel housing {fig.
127).

Place the pump camshaft so that the line-up mark on
the shaft end points at a right angle to the left (" nine
o'clock™} in relation to the pump (seen from the front])
when fitting.

Smear the sealing ring at the front of the pump with
grease. Place the pump by the auxiliary gear cover and
turn it outwards towards stop. Tighten the pump.
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ig. 133. Location of fixture and dial indicator

Note. Make sure that the line of sight from the mark on
the flywheel over the indicator point to the eye is at a
right angle from the flywheel. A difference of several
degrees can result if the marks are seen from the
side.

Adjust the setting, if necessary, by turning the engine
back a little and then in the direction of rotation again
until the stated graduation mark on the flywheel, and
continue thereafier according to points 14-19,

60 series: Remove the cover from the auxiliary gear
cover, rightin front of the injection pump. Turn up the
fock washer flanges and unscrew the bolts in the
pump drive {fig. 135).

60 series: Fit a new lock washer and refit the bolts.
Tighten loosely so that only the pump can be rota-
ted.

60 series: Rotate the pump shaft with a socket wrench
{27 mm = 1 1116") until the dial indicator shows the
correct value. Tighten the pump drive bolts (fig.
135},

70 series: Loosen the bolts (1, fig. 136} in the pump
coupling. NOTE! The nuts (2) must be kept steady in
_order not to damage the steel discs.

78 series: Turn the injection pump flange until the dial
indicator shows the carrect value and tighten the bolts

{1).

Fig. 134. Location of measuring point for tool 6770

Fig. 135. Pump drive (60 series)

Repeat points 7, 10, 11, and 12 after any adjusting.

Remove .the dial indicator and the fixture from the
screw socket. Remove the screw socket.

Fit the socket-head plug with the copper washer onthe
injection pump. (Allen key 8 mm (5/16"), 60 series and
12 mm (15/32"), 70 series).

Fit the relief valve and the fuel pipes.

60 series: Lock the pump drive bolts with the lock
washer and fit the cover on the auxiliary gear co-
ver,

70 series: Fit the lube oil pipe.

Fit the front valve cover and the rubber plug in the
flywheel casing.

Open the fuel cocks and vent the fuel system accord-
ing to instructions on page 80.

Start the engine and check for leakage.

70 series: NOTE! After starting, make sure that the
pump coupling is fitted correctly and is not askew.

Adjust, when necessary, by releasing the clamp bolt at
the front flange (fig. 128} so that the pump coupling
can be pushed. Tighten the clamp bolt. Stop the engi-
ne and fit the protector plate over the pump coup-
ling.

Fig. 136. Pump coupling (protector plate removed)

1. Bolts 2. Nuts on coupling




Fig. 137. Setting the speed, RSV governor

1.  Stop screw for max. speed {sealed}
2, Speed control lever

3. Adjuster screw for low idling

4 Dormme nut {stabilizing idling)

Setting the engine speed

Check that the speed control functions normally and that
the injection pump speed coontrol lever comes against the
idling stop when the control is moved to the idle position.
Check afso that it presses against the max. stop when the
control is moved to max. position. Adjust the controls if
required. Check also that the air filter is not blocked.

Low idle

Run the engine warm.
Run the engine at low idling and check the speed. For
engine speed see "Data and settings” in SB binder.
Adjust the speed, if hecessary, by screwing the adjus-
ter screw (3, fig. 137 or 3 fig. 138) out or in.

AVS governor: if the speed becomes irregular, adjust idle

damping as follows:

1. Remove the dome nut {4, fig. 137) and release the lock
nut as well as turn the damping bolt carefully clock-
wise while observing the speed.

Check that the high idle speed has not been changed.
If it has, then the damping screw has been screwed in
too far.

Lock the adjuster screw and screw on and lead-seal
the dome nut after having carried out the adjust-
ment.

Fig. 138. Setting the speed, RQV governor

Stop screw for max. speed (sealed)
Speed control |lever
Stop screw for low idling

High idie

The stop for max. speed is sealed. The seal must only be
broken by specialiy trained persannel.

1. Run the engine warm.
2. Run the engine unloaded at max. speed.

3. Check the engine speed using a rev. counter. Adjust
the stop 1, fig. 137 or 1, fig. 138, if necessary, to obtain
the correct engine speed. For engine speed, see “Data
and settings’’ in the SB binder.

Re-seal the screw.

Feed-pump
Removing the feed-pump
1. Clean around the pump.

2. Close the fuel cocks. Disconnect the fuel pipes from
the pump.

3. Remove the feed-pump from the injection pump.

Disassembling the feed-pump

1.  Screw the pump onto a frame, which is clamped in a
vice.

2. Unscrew the hand pump and the plug/screw union
above the outlet valve,




Fig. 139. Feed pump
Qutlet valve 4.  Plunger

Hand pump 5. Lifter
inlet valve §. Roller

Lift out the valves and springs.

Loosen the piug for the pump plunger. Remove the
spring, plunger, and plunger rod.

Press in the rofler lifter and retain it there by using a
small screwdriver or similar tool. Then knock cut the
stop pin and lift out the roller tifter.

Wash all compenents in clean diesel oil.

Inspection of the feed pump

Inspect the feed pump valve seats. If the sealing surface is
damaged, this can often be remedied by using a grinding
tool and grinding compound. Examine the sealing surface
on the valves. Replace valves with damaged sealing sur-
faces.

Check the plunger seal in the barrel and the tension of the
plunger spring.

Examine the other parts and replace any if damaged or
waorn.

Assembling the feed pump

Observe the strictest cleanliness and rinse the parts in
ciean diesel oil before assembling. Fit protective caps on
the connections unless the pump is to be installed immed-
iately.

Fig. 140. Bolts in the pump coupling.

Changing the sealing in the pump drive
(70 series)
Special tools: 6778, 6779

1.

Remove the protector plate above the pump coup-
ling.

Unscrew the four bolts {fig. 140} for the pump coup-
ling. NOTE! Do not turn the nuts to avoid damage to
the steel discs. Remove the nuts.

Note! Do not remove the bolts attaching the steel
discs to the flanges. The injection pump setting can
then be altered. Do not rotate injection pump or engi-
ne.

Remove the pump coupling. Keep the washers be-
tween the steel discs and the coupling.

Loosen the clamp bolt {fig. 141} and remove the flange
from the shaft journal. Remove the key.

Screw the puller 6779 into the sealing (fig. 142). Press
on the puller so that its grooves cut into the steel ring
on the sealing. Pull out the sealing by screwing in the
boit.

QOil the new sealing and the shaft journal. Place the
sealing on the shaft. ‘

Fig. 141. Clamp bolt for front flange




Fig. 142. Disassembling the sealing ring

Press in the sealing with tool 6778 until the sealing is 12 34 5 6 7 8 9 10
level with the housing (fig. 143).

) Fig. 144. Injection pump drive
Fit the key and mount the flange on the drive shaft.

. Shaft . Stop ring
Mount the pump coupling together with the dished . Attaching boft . Drive for mechanical rev. counter
washers between coupling and steel discs. Tighten . Washer .. Rear bearing
the balts (fig. 140). NOTE! The nuts must be held stea- - Housing . Sealing
dy in order not to damage the steel discs. Check that - Front bearing . Key
the nuts are not damaged and lock properly, and that
the marking on the pump and coupling coincide.
Lock the front flange on the drive shaft by tightening
the clamp bolt. Start the engine and check that the
pump coupling is not askew. carrying out the above, loosen the pump drive attaching
Stop the engine and fit the protector plate above the bolts on the rear side of the auxiliary gear cover and pull
pump coupling. out the drive backwards.

Disassembling the pump drive
(70 series)

Removing the pump drive 1. Remove the key {10, fig. 144).
{70 series) 2. Remove the attaching bolts (2} and the washer (3}.

To be able to remove the drive (fig. 144), the crankshaft 3. Press the shaft with bearings, stop ring, and drive out

pulley, if fitted, vibration damper, any rev. counter drive, of the housing. n case the bearing (8} will.not come

and the injection pump drive must be removed first. After out, the removal is carried out in two steps. Remove
the bearings, drive and stop ring from the shaft.

Remove the shaft sealing {9) from the housing.

Assembling the pump drive
(70 series) )
Special tool: 2267

Fitthe rear bearing (8, fig. 144} inthe housing. Use drift
2267.

Press the front bearing (6) onto the shaft. Fit the stop
ring (6) and the drive (7} on the shaft.

Press the entire unit intoc the housing after fitting a
counterhold against the rear bearing (8) inner ring.
Press until the different parts of the drive bottom

Fig. 143. Mounting the sealing ring against each other.
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Fig. 145. Checking feed pressure

Fitthe washer {3) and lock washers and attaching boits,

(2}. Tighten the bolts and lock them with the locking
washers.

Press the sealing ring {2) inte the housing. Fit the key
(10).

Checking fuel feed pressure
Special toofs: 6065, 6066

1.

Connect the nipple 6066 to the existing connection on
the outlet side of the fuel filter, see the arrow on the
filter cover. {The pressure is measured after the fuel
has passed tihrough the fue! filter.)

Run the engine at increased engine speed. Reduce
speed to idling and read the pressure within one mi-
nute. The feed pressure must not be less than 140 kPa
(1.4 kpfcm?2 = 20 p.s.i.) for TAMD7Z0E, and 100 kPa (1
kp/cm? = 14 p.s.i) for other engines.

Replacing the fuel filters
Special tool: 9179

Wash around the outside edge of the filter cover.

Screw off and scrap the old filters. Use if necessary
tool 9179.

Check to make sure the new filters are absolutely clean
and that the gaskets are in good condition.

Screw on the new filters by hand until the gasket ma-
kes contact with the cover. Tighten the filters a further
1/2 turn by hand.

Vent the fuel system according to the instructions on
next page. Start the engine and check for ieakage
around the filters.

Fig. 146. Switch-over type fuel filters

Filler plug

Venting screw
Centre tension nut
Filter insert

Draining plug
Fuel intet
Three-way cock
Fuel outlet

Replacing filter inserts, switch-over type
filters

The filter inserts can be changed {one at a time} without
stopping the engine.

1.

Position A
Both filters
being used

Turn the three-way cock {7, fig. 148} to position C, fig.
147.

Open the venting screw (2) on the filter housing No. 1.
Unscrew the draining plug (5) on the same container
and drain the fuel into a collecting vessel.

Unscrew the centre nut (3} and remove the cover; Lift
aut the filter insert.

Rinse out the housing with clean diesel oil. Fit the
draining plug and place the new insert in the hou-
sing.

Fit the cover with a new-gasket. Loosen the filler plug
{1) and fill the housing with diesel fuel. Screw tight the
pilug.

Turn the cock to position A, Fig. 147 and allow the
engine to run for a few minutes to vent the filter hous-
Ing.

Then turn the cock to position B and replace the filter
tnsert in housing No. 2 in the sarne way.

Figj. 147. Positions for three-way cock, switch-over type
4 fuel filters .

Position €
Filter housing
No. 1 can be cleaned

Position B
Filter housing
No. 2 can be cleaned
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Fig. 148. Venting the fuel system

Venting screw on filter cover 3.
Hand primer 4.

Venting screw
Relief valve

Venting the fuel system

1.

Open the venting screw (1, fig. 148} on the fuel filter
cover. .

Pump up fuel using the feed pump hand primer (2)
until the fuel is free from air bubbles. Tighten the
screw whilst fue! is flowing out. (The handle on the
pump is loosened by unscrewing anti-clockwise).

MD70, TMD70, TAMD70: Open the venting screw (3)
on the injection pump and continue as above.

Continue pumping unti! a proper feed pressure is
reached. Normally further venting is not needed.

If the injection pump still needs venting, loosen the
connection for the relief, valve {4) at the pump and
continue pumping by hand until air-free fuel runs out.
Tighten the connection whilst fuel is flowing out. Con-
tinue pumping until a proper feed pressure is obtai-
ned. Check to make sure that the connections seal pro-
perly.

Screw on the pump handle.

Note! Venting must not be carried out at the pressure
equalizer! Because of the location of the pressure
equalizer the sealing washer between ths equalizer
and the injection pump can become incorrectly loca-
ted after removal, thus causing leakage.

Startthe engine. If the engine will not start after a short
while, loosen the delivery pipes at the injectors a few
turns. Set the injection pump speed control lever to
max. position and turn the engine with the starter mo-
tor until fuel flows from the delivery pipes. Tighten the
delivery pipe nuts.

Note! The electrical pre-heater onindustrial engines is-

caonnected at the same time as the starter motor. Save
the batteries, if using the starter motor, by only runn-
ing the engine on the starter motor for short periads
during venting.

Fig. 149. Removing the injectors

Injectors
Replacing the injectors
Special tool. 6582

1.
2.

Clean around the injectors.

Remove the leak-off fuel pipe and the delivery pipes.
Remave the attaching yoke for the injector.

Rotate the injector with a wrench {PU-15) and pull it
upwards at the same time. If the injecior refuses to
move, use puller 6582. This avoids any risk of the cop-
per sleeve being removed as well with the risk of coal-
ing water entering the engine. If tool 6582 is not being
used, the cooling water can be drained before removal
as a safety precaution.

Clean the surface of the copper sleeve which mates
with the injector.

Fit the new injector {with proctection ring 1, fig. 151 on
marine engines). Tightening torgue 50 Nm (5 kpm =
36 Ibf.ft).

Fit the delivery pipes. Make sure that they are straight
and tighten the nuts. Tightening torque 15-25 Nm
(1.5-2.5 kpm = 11-18 Ibf.ft). Fit the leak-off fuel
pipe.

Fill cooling water in the engine, if it has been drained.
Start the engine and check for leakage.

Overhauling the injectors
1.
2.

Clean the injectors externally.

Disassemble the injector. Pull the nozzle needle out of
the nozzie sleeve and place the parts in decarbonizing
liquid. Ensure that the nozzle needles and nozzle slee-
ves, which belong together, do not become mixed up




Fig. 160A. Injector

Adjuster washers for setting opening pressure

if several nozzles are being cleaned at the same
time.The nozzles should therefore be placed in a nozz-
|le rack or in separate holders to avoid confusion.

When cleaning the nozzles, a suitable nozzle cleaning
tool must be available, e.g. Bosch KDEP 2900. As
cleaning agent use cleaning petrof {(gasoline), dieseal
oil ar white spirit.

Check the nozzte carefully. Examination is carried out
using @ magnifying famp (e.g. Bosch EFAW 25B) or
nozzle microscope. The nozzie sleeve can also be ex-
amined in the nozzle microscope. If the seat is dam-
aged the nozzle needle must be repiaced together with
the nozzle sleeve. If the damage is slight, they can be
lapped in a lapping or nozzle grinding machine (e.g.
Bosch EFEP 164).

Check the remaining components.

When fitting a new nozzle it is important that the in-
hibiting oil is washed off the nozzie needle and sleeve
before assembling the injector. Pull the nozzie needle
out of the sleeve {avoid skin contact with the needle
sliding surface) and dip the parts in clean benzine, Put
the nozzle needle back into its sleeve and check that it
slides freely without binding.

Dip the nozzle components in clean diesel or testing
oit, and assemble the injector. Use the same thickness
of washer(s) for adjusting the opening pressure.

Testing

Testing is carried out using a nozzle tester. Most impartant
are the opening/setting pressure and leakage test. The
spray pattern and “creaking” are more difficuit 1o evaluate
and do not provide any reliable indication as to the condi-
tion of the nozzle.

Fig. 150B. Installed injector

1. Injector B.
2. Nut 7. Sealing ring
3.  Yoke 8. Copper sleeve
4, Stud 9.  Q-ring

5. Support pin

Steel ring

Warning!

Take care when testing injectors so that unprotected parts
of the body are not hit by the fuel spray from a nozzle. The
spray has great penetrating force and can penetrate deep
into the skin and cause blood poisoning.

Opening pressure

Two different pressures apply. One pressure for “run-in”
injectors {see Technical Data under Opening pressure) and
another pressure for new or reconditioned injectors with
new pressure springs (setting pressure). The second value
is somewhat higher to allow the spring to sag.

Cennect the pressure gauge and press the injector tester
tever down slowly until the nozzle opens and releases oil.
Read off the opening pressure at this moment. If this pres-
sure does not correspond with the specified value, then the
setting most be adjusted. This is carried out by using ad-
justment washers {1, fig. 150A).

Leakage
The leakage-test examines the fuel leakage which can oc-

cur between the point of the nozzie needle and the tapered
sealing surface of the nozzle sleeve.

Wipe off the nozzle tip so that it is dry. Pump up the pres-
sure, with a pressure gauge connected, to approx. 2 MPa
{20 kp/cm? = 286 p.s.i.} below the injector opening pres-
sure. Keep ihe pressure constant for 10 seconds. During
this time no drop of fuel should leave the tip of the nozzle. A
damp nozzle tip is acceptable.

Spray pattern and “g¢reak’’ test
Refer to instructions from the nozzle manufacturer.




{0.0039—0.0177")

Fig: 1581. Injector capper steeve

1.  Protective ring (marine engines)

Replacing injector copper sleeves
{cylinder head fitted)
Special tools, 60 series: (6400), 6402, 6419, 6421,

6582, 5583, 6584, 6657
70 series: {6400), 6402, 6419, 6420,
6422, 6582, 6657

Drain the cooiant (fresh water system on marine en-
gines). .

Wash the area around the injectors, Remove the leak-
off fuel line from the injectars.

Disassemble the delivery pipe and yoke for the injec-
tor where the copper sleeve is to be replaced. Rotate
the injector with a wrench {PU-15} pulling it upwards
at the same time. If the injector refuses to move use
puller 6582,

70 series: Rernove the yoke on-the nearest adjacent
injector.

Pull out the steel ring (6, fig. 150B) above the copper
sleeve with the puller 6419 (fig. 153).

Note! To avoid damage to the bolt when using a pull-
er, the bolt must be held steady and the pulling is car-
tied out with the nut. It is the nut that shall perform the
work.

Fig. 16Z. Fitting the copper sleeve and steel ring
(80 series)

Steel ring 2. Copper sleeve and drift

Fig. 153. Removing the steel ring

The tool can be complemented with the slide hammer
6400,

Pull out the copper sieeve using the puller 6657. The
tool can be complemented with the slide hammer
6400. Check that the O-ring comes up with the copper
sleeve and that the lower sealing surface is clean. If
necessary, the copper sleeve seat can be cleaned with
a cutter after first removing the cylinder head, see next
paragraph.

Remove the upper seaiing ring (7, fig. 150B). Clean the
upper and lower guides in the eylinder head.

Qilin a new upper sealing ring.(¥) and the upper guide
in the cylinder head. Do not allow oil to enter the coo-
lant passages. Fit the sealing ring into the cylinder
head.

Fit a new O-ring on the new copper sleeve lower guide
(9}). Press the sleeve into the cylinder head.

Place a new steel ring {6) into peosition. C?‘uide the drift
6421 (60 series), or 6420 (70 series) through the ring
and the copper sleeve.

Fig. 1564. Fitting the copper sleeve(and steel ring
(70 series}

Steel ring 2. Copper sleeve and drift




Fig. 165. Cutting the seat for the copper sleeve (step 1}

NOTE! In order to get the correct clearance {0.10—0.45
mm/0.0039-0.0777"} between the injector’'s copper
sleeve and steel ring both components must be re-
placed at the same time.

60 series: Fit the counterhold 6584 over ane the cylin-
der head balt heads in order that it will support the
press tool 6583 (fig. 152). Screw on the press tool with
the injector attaching nut so that it is paralle} with the
cylinder head.

70 series: Assemble the press tool 6422 as shown in
fig. 1564. The tool sliding attachment is secured to the
stud of the copper sleeve in question, atthe same time
as the tool frame is supported against the support pin
of the adjacent injectar. Alternatively, the tool can be
screwed onto two studs depending on which eylinder
work is to be carried out on.

Check that the tool is mounted parallel with the cylin-
der head.

Screw down the tool screw on to the drift and press
down the steel ring by tightening with a torque
wrench to 68 Nm (6.8 kpm = 50 |bf.ft).

Loosen the press tool and replace the drift with the
drift 6402.

Re-fitthe press too! and check that it is located parallel
with the cylinder head, Press down the copper sleeve
by tightening to 58 Nm {5.8 kpm = 42 |bf.ft) with a
torque wrench.

NOTE! The steel ring and copper sleeve must be
pressed down in two stages in order to obtain the cor-
rect pressing force on the copper sleeve as well as the
carrect clearance between the ring and the sleeve (fig.
151).

Remove the press tool and the drift.

Fit the injector (with protective ring 1, fig. 151 an mar-
ine engines) and the yoke. Tightening torque 50 Nm (5
kpm = 37 Ibf.ft). Fit the leak-off fuel line and the de-
livery pipes. .

Check for leakage. See “Pressure testing the cooling
system” on page 90.

Fill with coolant. See *"Filling with coolant’”” on page
88.

Fig. 156. Cutting the seat for the copper sieeve {step 2).

Cutting the copper sleeve seat
(cylinder head removed)
Special tools: 6650, 6651

Rust and carbon deposits on the copper sleeve contact
surface in the cylinder head should be removed with a cut-
ting tool as follows. It is very important thatithe contact
surface is in good condition.

NOTE! Cutting should only be carried out if.it’is necessary,
as the position of the nozzie is altered .after each cut-
ting.

Note that the cutting may only be carried out in cylinder
heads that have been removed, due to.the risk of dirt and
metal particles entering the engine.

1.

First clean with cutting tool 6651 until the tool bottoms
against the seat’s upper sealing surface and stops cut-
ting. The tool cuts where the arrows point, fig. 155.

Then clean with cutting tool 6650 until the tool bot-
toms against the surface under the cone and stops
cutting. The tocl cuts where the arrows point, fig.
156.

Fig. 157. Checking the upper sealing surface and cone.
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Fig. 158. Replacing the air filter {the picture
shows TD&0)

Hose clamp 2.  Attaching clamp

Fig. 159. Pressure drop indicator

Indicator shows no reading 3. Lever, press in to reset
Indicator shows replacement
of filter is necessary

Check the upper sealing surface of the seat and the Checking the pressure drop indicator
cone. If they are still not clean, repeat the cutting pro-

The pressure drop indicator {fig. 159) on industrial engines
cedure.

indicates when the air filter needs replacing by showing a

Clean the cylinder head thoroughty, completely red “"window'’ (2).

1. Connect the pressure drop indicator according to fig.
160.

2. Suck on the pipe I8). The pressure drop indicator
should show completely red at 440-860 mm (17-22")
{water calumn}. Replace pressure drop indicator, if
faulty.

Air filter
Replacing the air filter

Clean the rubber hose to the filter. Loosen the hose
clamp (1, fig. 158} and the filter attaching clamp (2).

Remove the old filter and discard it.

Check that the rubber hose is not damaged. Take a
new filter, check that it is absolutely clean and fit it.

Check for leakage. Fig. 160. Fluid manometer, connected when checking

NOTE! No contaminant particles may enter the en- pressure drop indicator

gine. Pressure drop indicator 4, T-piece

Industrial engines: Re-set the pressure drop indicator . Measuring scale 5. Hoses
by pressing in the lever 3, fig. 159. . Pressure drop reading 6. Partial vacuum




COOLING SYSTEM

DESCRIPTION

Fig. 161. Cooling system, TD70, TID70

Radiator

Expansion tank

Filler cap

Line {thermostat housing — upper radiator tank)
Thermostat

Thermostat hausing

By-pass line

Cylinder head

Cylinder liner

Qil coaler

Circulation pump

Line to water pump suction side
Fan

General

The engines are water cooled and equipped with a closed
cooling system. On marine engines the cooling system is
divided into two separate systems, a fresh-water system
and a sea-water system.

The coolant circulation in the engine {fresh-water system,
marine engines} is taken care of by a V-belt driven centri-
fugal pump (fig. 198).

The coolant is pumped by the coolant pump (circulation
pump) into the distribution channel in the cylinder block
and taken round the cylinder liners and then up through
the cylinder heads. Atthe front end of the cylinder block the
coolant is carried up to the thermostat housing. Coolant
temperature is regulated by two thermostats. As long as
the coolant is cold the thermostats shut off cooiant flow to
the radiator (heat exchanger, marine engines). Instead, the
coolant passes through the by-pass lines under the ther-
maostats directly back to the suction side of the pump. With
this arrangement, the engine rapidly reaches operating
temperature, while at the same time the engine tempera-
ture is prevented from becoming too low during cold
weather. When the coolant temperature has risen to a cer-
tain value, the thermostats open and release coolant to the
radiator or heat exchanger, while the by-pass lines close at
the same time. In this way the engine attains a suitable
working temperature.

The coolant is cooled down in the radiator/heat exchanger
before being sucked into the coolant pump again. Heat is
transferred from the radiater to the ‘air by means of the
radiator fan. On marine engines heat is transferred to the
sea-water system by means of the heat exchanger. Large
quantities of heat are also removed by the lubricating oil
which removes heat via the oil cooler. Lubricating oil is
also used on certain engines to remove heat from the pis-
tons (see "Piston cooling” on page 59).

The cooling system can operate with a certain excess pres-
sure, thus reducing the risk of boiling if the temperature
should become too high. Should the pressure rise above
normal, a pressure valve in the filler cap opens.

Throughflow in the sea-water system {marine engines} is
taken care of by a impeller-type pump, mounted on the
right hand side of the engine. The pump is driven from the
auxiliary drive gears. The sea-water passes through the
engine oil cooler {except on the TAMD70E), aftercooler
{TAMDB0, TAMD70}, heat exchanger and reverse gear oil
cooler. To protect against corrosion from galvanic current,
zinc electrodes are built into the aftercooler, heat exchan-
ger and oil cooler.

On TAMD70E the engine oil cooler is connected to the
fresh-water system.




Fig. 162. Thermostat function during heating up

A = By-pass line for coolant reflow in the engine

Thermostats

The engine is fitted with two thermostats. The thermostats’
sensors contain wax. When the engineis cold the thermos-
tats keep the passages to the heatexchanger/radiator com-
pletely closed. Coolant then being fed through a by-pass
line directly back to the engine. As the engine warms up,
the volume of the wax increases causing the thermostat
valve to successively open the passage to the heat exchan-
gerfradiator, fig. 163. At the same time a valve in the lower
part of the thermostat closes the by-pass line. For opening
temperatures and marking, see “"Technical Data™,

REPAIR INSTRUCTIONS

NOTE! Close the sea cock before starting work"in the
cooling system on marine engines.

Coolant

The coolant should consist of a mixture of anti-corrosion
additive and water or, when there is a risk of freezing, gly-
col and water, see below.

When replacing the coolant, the whole cooling system
should be flushed clean with water. At the same time check
all hoses and connections and repair any leakage. Replace
all loose, swollen ar otherwise damaged hoses.

Glykol

We recommend the use of Volvo Original ethylene glycolt*,
which contains correctly balanced additives for the neu-
tralisation of corrasive forming substances in the cooling
water, If this red glycol is used it is sufficient to replace the
coolant once a year, preferably in the autumn.

The anti-freeze additive fulfills a dual purpose, to prevent
damage to the cooling system due to freezing, and to pro-
tect against corrosion. Therefore, always use a glycol ad-
ditive of at least 40 %. This means that topping-up, when-
ever necessary, should be done with the corresponding

* Part No. 1129618-7, 1 kg, appr. 0.9 litres
{1.6 Imp.pts/1.9 US pts)
Part No. 1128617-5, 5 kg, appr. 4.5 litres
{1.0 Imp.gal/1.2 US gals)
Part No. 282012-4, 235 kg, appr. 208 litres
{45 Imp.gals/55 US gals)
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Fig. 163. Thermostats, full circulation

1. Thermostat valve 3,
2. Retainer 4.

Feeler tube
By-pass valve

glycol additive. This coolant mixture gives frost protection
down to approx. —25°C (—13°F}.

The lower temperatures a greater quantity of glycol is re-
quired according to the table below:

Volumes

Cooling system capacity
in fitres {Imp.gals/
US gals) approx.

Amount of glycol in litres
(Imp.gals/US gats) for frost
protection down to:

—-25°C |-30°C |-40°C [-56°C
(—13°F) [(—22°F} |(—40Q°F) |(—69°F})

TDEOD,-DG,-DPP  22* 9 10 12 13.2
(4.8/5.8)|(2.072.4)|{2.2/2.6) [(2.6/3.2)1{2.9/3.5)
28** 1.5 13 15.3 16.8
6.2/7.4){2.5/3.0)|{2.9/3.4) |{3.4/4.0}}{3.7/4.4)

TID60D,-DG 23* 9.5 1 13 4
(5.1/6.1)[(2.1/2.5)|(2.4/2.9)|(2.9/3.4}|{3.1/3.7)
29*%# 12 -113.8 16 17.4
(6.4/7.7}|(2.6/3.2) [{3.0/3.6) |(3.5/4.2) | {3.8/4.6)

TD?70G,-GG,-GPP  25* 10.1 11.5 13.5 15
(5.5/6.6)((2.2/2.7) |{2.5/3.0}|(3.0/3.6}{(3.3/4.0)
L 31w 12.7 14.4 17 18.6
{6.8/8.2)1(2.8/3.4) |(3.2/3.8) [{3.7/4.5)| (4.1/4.9)

TID?0G,-GG,-GPP  26* 10.7 12 4.2 15.6
{6.7/6.9)|({2.4/2.8) |{2.6/3.2) |{3.1/3.8)[{3.4/4.1)
32> 13 14.6 17.3 19.2
{7.0/8.5) |(2.9/3.4} ((3.2/3.9) [{(3.8/4.6) [{4.2/5.1)

TAMDE0OC 20 85 9.5 11 12
(4.4/5.3)(1.9/2.2} ((2.1/2.5) {2.4/2.9) |{2.6/3.2)
23 2.5 11 13 14
15.1/6.1}|(2.1/2.6)1(2.4/2.9) [(2.9/3.4}|{3.1/3.7)

MD70C*** 29 12 13.6 16 17.4
(6.4/7.7|(2.6/3.2) [{3.0/3.6) |(3.5/4.2}(3.8/4.6)

TMO70C*** 30 12.3 14 16.5 18
TAMD7OE*** (6.6/7.9)({2.7/3.3) [(3.1/3.7} |(3.6/4.4)| (4.0/4.B)

(TIMD70LC**#% 34 14 18.5 18.4 20.4
{7.56/8.0)[(3.1/3.7) 1(3.4/4.1) |{4.1/4.9}| (4.5/5.4})

TAMD70E**** 35 14.3 16 19 21
{7.7/9.3)((3.2/3.8){3.5/4.2) |{14.2/5.0}| {4 6/5.6)

* |Incl. separate expansion tank {plastic)
** Incl. separate expansion tank {metal)
#*% With ptate heat exchanger
*#*xx With tubular heat exchanger




Drain cock/plug (A}, industrial engines
* Only TD?0, TID70

Protection against freezing can be obtained down to —56°C
(~69°F) (60 % glycol}. Increasing the quantity past this
point reduces the protection against freezing.

Mix the glycol with water in a separate vessel priortofilling
the cooling system.

NOTE! Giycol is dangerous {poisonous if consumed).

Corrosion inhibitor

To prevent corrosion, it is simpliest to use a suitable mix-
ture of genuine Volvo glycol 2ll year round (at least 40 %),
Replacement should be carried out every autumn.

In those cases where glycol is not used, corrosion inhibitor
should be added to the coolant. Use Volvo corrosion inhi-
biting additive (part No. 1129709-0), which is available in
quantities of 1/2 litre. Three cans (1.5 litres) are required for
MD70 with tubular heat exchanger, all TMD70 and
TAMD7?0, and for TD7Q and TID70 with metal expansion
tank. For all other engines 2 cans {1 litre) are required.

Clean the cooling system thoroughly before filling. Run the
engine warm soonest after filling to give the best possible
effect from the additive.

To maintain the protection against carrosion, the coolant
should thereafter be supplemented with a further 1/2 litre
(1 can} every 400th hour of operation.

NOTE! Other types of anti-corrosion additive, glycol or
anti-freeze must never be mixed with this corrosion inhi-
bitor. The corrosion inhibitor does not prevent the forma-
tion of ice and should only be used where the temperature
is always above 0°C (4+32°F).

Fig. 165. Drain plug (A), T{1}D60

Checking the coolant level

On engines with separate expansion tank the level, with
the engine cold, should be somewhat above the middie of
the tank {never below the MIN mark on the plastic expan-
sion tank}. On other engines the level should be approx 4-5
cm (2"') below the filler cap sealing edge. There must be an
air space to allow for expansion of the coolant.

NOTE! Open thefiller cap very carefully when the engine is
warm. Hot steam or fluid can spray out.

if. for some reason, the coolant level has sunk so low that it
cannot be seen through the filler opening, then the system
must be vented during fifling, see “Filling with coolant”.

An insufficient quantity of coolant can lead to poor circu-
lation, which increases the risk of overheating, resulting in
damage to the engine,

Draining the coolant

Before draining the coolant, stop the engine, screw off the
filler cap and, in the case of marine engines, close the bot-
tom valve in the boat.

See figs. 164—-172 far the location of drain cocks and plugs.
If compressed air compressor is fitted {industrial engines)
there is also a drain cock an this. Unscrew the coolant filter,
if fitted.

If the sea-water system is also to be drained (marine en-
gines) any cocks/plugs fitted on the lowest points on coo-
lant and exhaust tines should als¢ be opened. Unscrew the
cover on the sea-water pump, also the cover on an extra
bilge pump if fitted.

Check carefully to make sure that all water runs out.




Fig. 166. Drain and venting cocks, TAMDG0

F = Fresh water cocks L = Venting cocks

Filling with coolant

Filtling must not be carried out so rapidly that air pockets
form in the system. Air must be given the opportunity to
pass aut through the filler opening.

Filling should be carried out with the engine switched off.
The engine must not be started until the system has been
vented and completely filled. If a heater system is cannec-
ted to the engine cooling system, then the heat control
valve should be fully opened and the heater system vented
during filling.

Flush clean the cooling system before filling with coolant.
Check all hoses and connections and repair any leaks.
Screw on a new fresh-water filter {optional equipment).
Close the drain cocks.

NOTE! When filling with coolant, the venting cack on the
thermostat housing should be opened on MD70, TMD70
with- tubular heat exchanger, and on TAMDB0 and
TAMD?70. The MD70 and TAMD70 engines that are fitted
with plate heat exchanger have a venting cock on the rear
side of the expansion tank. On TAMDG60, TMD70, and
TAMD70 there is also a venting cock on the turbocharger.
See figs. 166—172. On the industrial engines venting takes
place automatically in connection with filling the coolant,
and for this reason these engines do not have a venting
cock.

Fig. 167. Drain cacks, (TYMD70

S = Sea-water cocks

Fig. 168. Drain cocks, TAMDG0

F = Fresh water-cocks S = Sea-water cocks

Fill with coolant to the correct level {see '"Checking the
coolant level’’) and vent the system. Check that the cooling
system is properly vented by carefully opening the venting
cocks after the engine has been started and reached ope-
rating temperature. Any remaining air is thus evacua-
ted.

NOTE! Open the filler cap very carefully when the engineis
warm. Topping-up should be carried out with same mix-
ture as that already in the cooling system.

On industrial engines and on TAMDSO the filling of large
quantities is carried out direct through the filler opening on
the cooler/heat exchanger until the system is vented and
completely filled (remove the hexagonal plug 2, fig. 173 on
TAMDEO), Close the venting cocks {TAMDEQ), screw on the
filler cap and fill the expansion tank to the correct level, see
"Checking the coolant level)”.

On TAMDG0 with separate plastic expansion tank, how-
ever, the expansion tank on the engine should be filied
completely. Fit the cap and finally top-up the separate ex-
pansion tank to between the MIN and MAX marks.

Fig. 169. Drain and venting cocks, (T)MD70

F = Fresh-water cocks
S = Sea-water cock

L = Venting cocks

. * Only engines with plate heat exchanger
** Only TMD70




S* S-!-i- S F

Fig. 170. Drain and venting
cocks, (T}MD70, TAMD70
with tubular heat exchang-

er heat exchanger

* Only MD70, TMD70
** Only TAMD70

Coolant temperature, too high
Too high a coolant temperature can be caused by:
Low coolant level, air in the system

Reduced air flow through the radiator, dirty radiator
{applies to industrial engines)

Poor drive belt tension

Blocked cooling system

Faulty thermostais

Faulty temperature gauge

Faulty setting of injection pump with regard to the in-
jection angle :

Warn sea-water pump impeller (applies to marine
engines}

Blocked sea-water filter, optional equipment (applies
to marine engines)

Coolant temperature, too low

Too low a coolant temperature can be caused by:
® Faulty thermostats

@ Faulty temperature gauge

Checking the temperature gauge

Remove the temperature sender and connect the cables to
the temperature gauge. Immerse the sender in hot water
and compare the temperature gauge reading with the va-
tue from a thermaometer.

Fig. 171. Drain and venting
cocks, TAMD70 with plate

Fig. 172. Drain and venting cocks, TAMD70

F = Fresh-water cocks
L = Venting cocks
S = Sea-water cocks

Figs. 170-172.

Coolant loss

Loss of coolant can occur in two ways:

@ Loss of coolant whilst running

® Loss of coolant after stopping warm engine

Coolant loss while running can be due to leaks in the cool-
ing system or to air or combustion gas pressure in the sys-
tem causing coolant to be forced through the pressure val-
ve. The fault can lie in the compressed air compressor, if
fitted, or be caused by cylinder head gasket leakage.

Loss of coolant after stopping the engine when warm is
generally due to a faulty pressure cap.

Fig. 173. TAMDS0

1. Expansion tank filler cap.
Topping-up . Filler cap 5.
2. Hexagonal plug on heat . Cover
exchanger. Filling MAX level 6.
MIN level

Fig. 174. Separate expan-
sion tank

Hose from

the engine

Hose with

open end




Checking the radiator {industrial engines)

Check that the radiator pipe:system is not blocked exter-
nally by insects or other particles which can restrict the
flow of air. Rinse clean with-water if necessary. Straighten
out any bent ribs on the pipe system,

Also check that the sealing:strip fitted between the fan ring
and fan cover as well-as.in.certain cases the radiator and
forward section has not: become loose ar there is some
other kind of |eakage.

Adjusting the drive beits

Replace belts which have become oily, worn or damaged
in any way. NOTE! Replace both belts that work in pairs at
the same time.

Tension the belts after loosening thetension rotler or alter-
nator. Correct tension is obtained when the belts can be
pushed in 10 mm {0.400°") midway between the pulleys. In
the centre of the tension roller is a wrench grip for 12.5 mm
(1/2”} square socket. Use a socket wrench handie direct on
the wrench grip, hold the belts tensioned and tighten the
nut to 120 Nm (12 kpm = 87 |bf.ft).

TD70 and TID70 are equipped with an automatic belt ten-
sioner for the fan belts.

Cleaning the. cooling system

Cleaning of the cooling system should be carried out in
connection with coolant replacement.

It is generally sufficient to flush through with clean water,

but if the coaling system (fresh-water system on marine

engines) have large rust and mud deposits we recommend
the following method of cleaning.

NOTE! TAMDG0O and TAMD70 with plate heat exchanger

have certain parts of the cooling system in light-alloy, and

for this reason only clean water may be used for clean-
ing.

1.  Empty and flush the system clean. Dissolve 1 kg (2.2
Ibs) of axalic acid* in & litres (= quarts) of hot water
and pour into the cooling system. Top up with _ciean
water.

Warning! Take care of hands and face, Oxalic acid is
poisonous and damaging to the skin.

Run the engine until it reaches normal operating tem-
perature and then for at least another 2 hours, howe-
ver, max. 12 hours (the longer time of running the
better the result).

NOTE! If heater is fitted, the control must be on
"hot".

Drain the system and flush out immediately and tho-
roughly with clean water. For this purpose the ther-
mostat housing (thermostats), upper and lower radia-
tor hoses, drain cocks and plugs should be removed to
give the best possible drainage speed. Do not forget
the engine heater or heater element, if fitted. Continue
flushing until the water running out is clean, It is im-
portant to remove the oxalic acid thoroughly, other-
wise the remains can increase the risk of further car-
rosion.

Dissolve 200 gram (7 ozs.) of bicarbonate* in 5 litres (=
guarts) of water and pour into the cooling system.
Top-up with clean water.

NOTE! Never use soda (sedium carbonate Na,CO;) as
incarrect handling can result in severe corrosive da-
mage.

Run the engine at normal operating temperature for
approx. 10—15 mins. This point must be carefully car-
risd out in arder to neutralize the oxalic acid.

Flush the system theroughly according to point 3. In-
creased flushing effect can be obtained by mixing air
with water, in which case flushing must, without
question, be carried out from bottom to top (radia-
tor}, and from the drain cock on the cylinder block.

NOTE! Remove the filler cap from the expansion tank/
radiator. In the case of separate expansion tank, this
sheould also be flushed from the bottom and up with
the filler cap removed for efficient cleaning. Flush the
heater, if fitted, with hoses removed to be sure to get
rid of remaining deposits.

If there are still deposits in the cooling system, repeat
the measures under points 1-86.

In connection with cleaning, check that all hoses are
free from defects, Replace of necessary.

Fill the system with Volve Penta recommended
coolant. See "Cooclant’” page 86.

* Not marketed by Volvo Penta, should be purchased from che-
mical stores.
Chemiecal formula for oxalic acid: CzH504.
Chemical formula for soedium hydro carbenate: Na HC O3,

Pressure testing the cooling system

Special tools: 6662, 998 3860* together with com-
pressed air and 6433 (6441 for industrial engines
with separate plastic expansion tank). Alternatively a
standard type of pressure testing device can be
used.
* See note under the heading "“Pressure testing the cylinder
heads' on page 31.
Check the pressure testing device 6662 according to the
instructions on page 31 before it is used. -
Regarding pressure testing of separate heat exchangers,
intercoolers, oil coalers and cylinder blocks and heads, see
pages 93-85, 38, and 31.




Fig. 175. Fitting of kit 998 3860 on the pressure testing de-

vice 6662 (Sweden anly)

Remaove the coaglant filler cap. (The c'ap on the expan-
sion tank on industrial engines, and the cap on the
engine expansion tank on TAMDGO}.

Ensure that the knob on the relief valve (A, fig. 175) is
screwed out and connect the hose from the pressure
testing device to the cap 6433 or 6441.

Seal the drain line from the filler pipe and the pipe to
the plastic expansion tank, if fitted, on TAMDESGO. The
plastic expansion tank for industrial engines are not
fitted with drain lines.

Connect the pressure testing device 6662 to the com-
pressed air system and open the cock {B).

Puli out the lock ring on the relief valve wheel. increase
the pressure by screwing the knob inwards until the
pressure gauge reads 70 kPa (0.7 kp/cm?/10 p.s.il).
Lock the knob (B).

Check during one minute that the pressure does not
drop. if there is difficulty in locating the leak, drain the
coolant, re-pressurize the system and apply soapy wa-
ter to hose connections, drain cocks etc. until the leak
is found.

Note! Ensure that the pressure never exceeds 70 kPa
{0.7 kp/cm?10 p.s.i.). Increased pressure can,
amongst other things., damage the coolant pump
seal.

Note! Follow applicable safety instructions.
Remove the testing device.

Fig. 176. Aftercooler TAMDG0

Drain part of the coolant and connect the pressure
testing device with a nipple to any plugged hale in the
cooling system.

Extend the draining hose from the filler pipe with a
hose which cpens out into a vessel containing water.
Industrial engines with a plastic expansion tank are
not fitted with drain lines. In those cases the expan-
sion tank can be removed from its bracket and placed
with the filler cap just under the surfaceiin a vessel
containing water.

Apply the pressure, see ‘"Pressure testing.the cooling
system’” previous section and read off the pressure
gauge when the valve opens (water will:bubble in the
vessel from around the drain lineffiller.cap).

See "Technical Data” page 13 for valve opening pres-
sure.

Remaove the testing equipment. Fitthe cock and fill the
engine with cooclant.~

Cleaning the heat exchanger and after-
cooler

{applies to marine engines}

TAMDG60

1.

Close the bottom valve and drain the sea and fresh
water systems.

Remove the cover over the aftercooler. Remove the

Checking the pressure valve

The pressure vaive is iocated in the filler cap. For this test
the same pressure testing device is used as for testing for
leakage in the cooling system. See above section.

coolant pipe between the heat exchanger and the
aftercooler cover. Lift out the insert.

Remove the end covers on the heat exchanger. Remo-
ve the rubber boot.




Fig. 177. Heat exchanger, thermostat housing TAMDE0

Press carefully out the insert with e.g. the handle of a
hammer. Keep the other rubber boot.

Ftush and clean the inserts inside and out. Clean also
the housings. Make sure that the draining hole ((# 1.6
mm = 0.059”} in the aftercooier housing is open.

Make sure that no impurities get into the engine inlet
manifold.

Fit the parts in reverse order. Use new gaskets and
sealing rings. Grease the heat exchanger pipe connec-
tions and the connections to the aftercooler with wa-
ter-resistant grease before fitting.

Fill the engine with cooclant. Open the bottom valve,
start the engine and check for leakage.

(TYMD70., TAMD?70 with tubular heat exchanger

1.

Close the bottom valve and drain the sea and fresh
water systems.

Removethe coolant ;ﬁipes to the heat exchanger’'s rear
end cover.

Remove the four attaching bolts from around the front
end cover. Remove the centre bolts for both end co-
vers and take off the covers.

178. Tubular heat
TAMD70

exchanger,

Puli out the insert forwards and clean it inside and out
with suitable brushes. Also clean accessible surfaces
in the heat exchanger housing. Rinse the parts,

Check when fitting that the holes in the insert casing
are placed opposite the holes in the housing. Replace
all sealing rings and apply a little soap solution before
fitting.

TAMD7Z0: Clean the aftercooler, see under the heading
"TAMD70 with plate heat exchanger” on next page.

Fill the engine with coolant. Open the bottom valve,
start the engine and check for leakage.

MD70, TMD70 with plate heat exchanger

1.

{Close the bottom valve and drain the sea and fresh
water systems.

Remove the coolant pipes between the heat exchang-

er and the cil cooier of the engine and reverse
gear.

Remove the bolts for both end covers on the heat ex-
changer and remove the covers. Pull out the insert.

Flush and clean the insert inside and out. Also clean
the heat exchanger housing.

Fit the parts in reverse order. Use new gaskets and
sealing rings. Grease the heat exchanger pipe connec-
tion with water-resistant grease before fitting.

Fill the engine with coolant. Open the bettam valve,
start the engine and check for leakage.

MD70, TMD70,



Fig. 179. Plate heat exchanger, MD?70, TMD70

TAMD70 with plate heat exchanger

1. Close the bottom valve and drain the sea and fresh-
water systems.

2. Remove the bolts securing the coalant pipe between
the heat exchanger end cover and the reverse gear oil
cooler.

Loosen the coolant pipe from the end cover.

Slacken the hose clamp on the coolant line under the
aftercooler, and also the hose ctamp under the after-
cooler cover.

Remove the boits securing the end cover at the front of
the heat exchanger and the caver over the aftercooler.
Remave the covers and pull out the inserts.

Fiush and clean the inserts inside and out. Ciean also
the inside of the housings. Make sure that the draining
hole {& 1.5 mm = 0.069") in the bottom of the after-
cooler housing is open.

Make sure that no impurities get into the engine inlet
manifold.

Fit the parts in reverse order. Use new gaskets and
sealing rings.

Fill the engine with coolant. dpen the bottom valve,
start the engine and check for leakage.

Pressure testing

If leakage is suspected the heat exchanger or aftercooler
insert should be removed from the engine and pressure
tested separately. Use water for pressure testing. Appiy
pressure during one minute. No pressure drop shall be
allowed.

Pressure test the intercooler for TID60 and TID70 with 70
kPa {0.7 kp/cm? = 10 p.s.i.), other engines with 200 kPa (2
kp/em? = 28 p.s.il).

NOTE! The heat exchanger insert for TAMDE0 must be
supported from the sides according to fig. 181 before pres-
sure testing.

NOTE! Follow applicable safety instructions.

Fig. 180. Afterccoler and heat exchanger TAMD70

Cleaning the oil cooler
TD&0, TID60
1. Drain the coolant.

2. Removethe coolerfrom thefilter bracket and drainthe
oil out into a vessel. The cooler is manufactured as a
unit and cannot be disassembled.

Flush the cooler with cleaning liquid and blow dry with
compressed air.

Fit the cooier with new Q-rings,

Fill the engine with coolant. See "'Filling with coolant’
on page 88. Top-up, if necessary, with lube oil. Start
the engine and check for leakage.

TD70, TID70, TAMD70

1. Drain the coolant (fresh-water system on TAMD7G),
Remove the coclant pipes to the oil cooler.

Place a collecting vessel far the oil under the oil cooler
and remove the oil distributor housing from the cylin-
der block. Pul! out the connections from the oil cooler
cover.

Fig. 181. Fitting side supports prior 1o pressure testing the
heat exchanger, TAMDS0.




Fig. 182. Oil cooler, TD70, TID70, TAMD70

Remove the cover and take out the insert. Keep the
insert’s upper and lower flat seal {rubber).

Wash the insert in white spirit, flush it inside and blow
dry with compressed air. Clean the housing.

Refit the parts in reverse order. Note that the lower flat
seal has cut outs for the cil flow. Use new sealing
rings. Grease the cooler insert pipe connections with
water resistant grease before connecting the coolant
pipes.

Fill the engine with coalant. See “Filling with coolant™
on page 88. Top-up with lube oil, if necessary. Start the
engine and check for leakage.

TAMDE&0

1.

Close the bottom valve and drain the water in the sea-
water system.

Remoave the pipe between the sea-water pump and
the engine cil cooler. Remove the cooler’'s front end
cover.

Loosen the pipe between the oil cooler and the after-
cooler. Loosen the oil cooler’s rear end cover and re-
move cover and pipe.

Pull out the cooler insert. The insert can only be pulled
out forwards, as it has a flange on the front end.

Wash the insert in white spirit and blow dry with com-
pressed air. Clean the tubes inside with a suitabte
brush. Also clean the housing.

Refit the parts in reverse order. Use new gaskets and
Q-rings. Open the bottom vaive, start the engine and
check for leakage.

Fig. 183. Qii cooler, TAMD60

MD70C, TMD70C and reverse gears

1.

2.
3.

Close the bottomn valve and drain the water in the sea-
water system. ’

Remove the coolant pipes to the oil cooler.

Remove both end covers and press out the insert. Cer-
tain reverse gears have an insert with a flange on one
end and can consequently only be pulled out one
way.

Wash the insert in white spirit and blow dry with com-
pressed air. Clean the tubes inside with a suitable
brush. Also clean the housing and the end covers.

Fit the insert with new gaskets.

Open the bottom valve, start the engine and check for
leakage.

Pressure testing the oil cooler

1f leakage is suspected, remove the oil cooler from the
engine or reverse gear and pressure test separately.

NOTE! Follow applicable safety instructions.

TD60, TID6O
Special tool: 6033 together with a pressure testing

device of fluid-type

Drain the cootant and remove the oil cocler from the
engine. Let the O-rings remain in the flange of the ail
cooler for connection to the oil system.

Fit the tool 6033, fig. 184. Check that it seals properly
against the O-rings.




Fig. 184. Pressure testing the oil cooler, TD&0, TID60
A.  Conn. to pressure testing device with pressure gauge.

Connect the tool to a pressure testing device of fluid-
type.
Set to a pressure of 30 kPa (0.3 kp/em? = 4.3 p.s.i.) and

maintain the pressure for 1 minute. No pressure-drop
is permitted.

Increase the pressure to 500 kPa (5 kp/cm? = 71 p.s.i.)
and rmaintain pressure for 1 minute. No pressure drop
is permitted.

If the pressure drops, then there is leakage which me-
ans that the complete oil cooler must be replaced. Re-
pair of the oil cooter is not permitted,

TD70, TID70, TAMD70

1. Drain the coolant {fresh-water system on TAMD70}
and remove the oil cooler insert from the engine, See

"“Cleaning the oil cooler”, above engines on page
23.

Connect the ail cooler to a pressure testing device of
fluid-type. Pressure test with 200 kPa (2 kp/cm? = 28
p-s.i.) and maintain the pressure for 5 minutes. No
pressure drop is permitted.

Fig. 185. TAMDG0

Z = Zinc elactrodes

Fig. 186. Tubular heat exchanger, MD70, TMD?70,
TAMD?0 ;

Z = Zinc electrodes

Other marine engines

1. Close the bottom valve and drain the water in the sea-
water system.

Remove the oil cooler from the engine or the reverse
gear.

Pressure test the oil side of the engine’s oil cooler with
a pressure of 800 kPa (8 kp/cm? = 114 p.s.i.). The oil
side of the reverse gear's oil cooler is pressure tested
with a pressure of 3 MPa {30 kp/cm? = 427 p.s.i.).

Use paratfin for pressure testing.

Checking the zinc electrodes

{applies to marine engines)

Close the bottom valve and drain the water from the
cooling system.

Unscrew the electrodes and remove any deposits there
may be on them by scraping or using a wire brush. If an
electrode is consumed by more than 50 % of its original
size, it must be replaced.

When fitting, make sure that good metallic contactis main-
tained between the electrodes and the material.

. Close the drain cacks, fill the fresh-water system with coo-

lant and vent the system. See "Filling with coolant” on
page 88. Open the bottom valve before starting the engi-
ne.

Fig. 187. MD70, TMD70 with plate heat exchanger

Z = Zinc electrodes




Fig. 188. MD70, TMD70 with plate heat exchanger Fig. 180. TAMD70 with plate heat exchanger

_——

‘Z = Zinc electrodes Z = Zinc electrndes

Sea-water pump Removing the sea-water pump
(applies to marine engines) 1. Close the bottam valve and drain the water in the sea-
Replacing the impeller water system.

1. Close the bottom valve and drain the water in the sea-
water system.

2. Remove the trickle-feed line to the optional bilge
pump, if fitted.

TAMDG0: Loosen the [ine from the pump inlet. Remo-
ve the flange with the hose attachment together with
the pipe to the oil cooler.

2. Remaove the pump end cover. Pull out the impeller
using a polygrip.
Clean the housing internally. Grease the pump hous-
ing and the inside of the cover with some lubricating
grease.

78 series: Disconnect the pipe connections from the
pump inlet and outlet.

Remove the pump (intermediate flange} from the

i Wi elier with a rotating movement s 5 X
Press in the new imp W 9 auxiliary drive gear casing.

{clockwise). Fit the sealing washers in the outer end of
the impeller centre, uniess this has been done earli-
er.

Fit the cover using a new gasket. Always carry a spare .
impetler and gasket. Replacing the seals

Close the drain cocks and open the bottom valve be- 1. Remove the pump from the engine and dismantle the
fare starting the engine. cover.

2. Pull out the impeller using a polygrip.

Remove the circlip from the shaft journal. Dismantle
the pump housing together with the sealing rings. Re-
move the sealing ring located in the housing.

Place the new ceramic ring (6, fig. 191) in the pump
housing with the rubber casing downwards. NOTE!
The ceramic ring must not come into contact with
grease or be touched with the fingers since this can
impair the sealing. Lay a piece of transparent plastic
foil over the ceramic ring as protection and then press
the ring into position using the handle of a ham-
mer.

Check that the ring (8} is located on the journal. Fitthe
pump housing in place without tightening the bolts.

Press down the brass sleeve with the carban ring (5)
facing the ceramic ring. NOTE! The carbon ring must
not come into contact with grease or be touched with
the fingers. Place the circlip (4) on the shaft.

Grease the pump housing and the inside of the cover
with some lubricating grease. Press in the impeller
with a rotating movement (ctockwisel. Make sure that
the sealing washers in the cuter end of the impelier
centre are fitted. Bolt the cover firmly in position using
a new gasket,

. Fitthe pump on the engine. See "'Fitting the sea-water
Fig. 189. Removing the impeller pump”.




Fig. 191. Sea water pump

Cover
Gasket
tnpeiter
Circlip
Carbon ring

Ceramic ring
Pump heousing
Deflector ring
Bearing housing

Replacing the hearings

1.

Remove the pump from the engine, and then dismant-
le the impellier, seals and pump housing. See "Replac-
ing the seals”.

Unscrew the shaft nut and pull off the gear. Remove
the key.

Remove the circlip and press out the shaft end bear-
ings. Remove the sealing rmg located in the bearing
housing. .

Fit a new sealing ring in the bearing housing. The side
with the spring must face the bearings.

Grease the bearings and fit the bearings and shaft in
the housing. Fit the circlip. Fitthe key and press on the
geat. Tighten the shaft nut and lock it with the
washer,

Fit the other parts, see “"Replacing the seals”.

Fitting the sea-water pump

Use new sealing rings when assembling. Do not forget the
sealing against the auxiliary drive gear casing.

1.

Bolt the pump firmly to the auxiliary drive gear casing
and turn the pump housing to the correct position.

TAMDG&O: Fit the flange with the water connections.,

70 series: Connect outlet and inlet pipes and tighten
them.

Tighten the bolt securing the pump housing to the
bearing housing.

Check the rubber hose at the inlet. Replace the hose if
itiscracked or damaged in any other way. Cannectthe
hose and tighten the hose clamps. Fit the trickle-feed
line to the bilge pump, if fitted, {optional equip-
ment).

Close the drain cocks and open the bottom valve be-
fore starting the engine.

-
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Fig. 192. Sea-water pump

Sealing ring

Ball bearing
Circlip

Shaft

Bearing housing
Circlip

Sealing washers
Impelier

Cover

Cam disc
Pump housing
Wear ring
Carbon ring
Ceramic ring
Rubber cover
Deftector ring

PN AW

Thermostats

Replacing the thermostats

T{D60, T(ND70, TAMD70, and (T)MDTO W|th tubu-
lar heat exchanger

1.

Drain a sufficient amount of coolant (fresh-water sys-
tem on the marine engines).

Disconnect the upper coolant hase from the thermo-
stat housing cover. Remove the cover and lift off the
thermostats.

Fit rubber gaskets on the new thermostats. Clean the
contact surfaces in the thermostat housing and in the
cover.

Place the thermostats in the housing and fit the caver
with a new gasket. Connect the hose.

Fill with coolant. See “Filling with coclant” on page
23.

TAMDG0O

1.

Drain a sufficient amount of coolant from the fresh-
water system.

Remove the cover over the heat exchanger housing.
Lift off the thermostats.

Fit rubber gaskets on the new thermostats. Clean the
contact surfaces in the thermostat housing.




Place the thermostat holder rings and the Q-rings in
the correct place in the housing. Check that the ther-
mostats are equipped with a venting valve. The posi-
tion between the thermostats is of no importance.

Fit the cover on the heat exchanger housing with a
new sealing ring.

Fill with coolant and vent the system. See "Filling with
coolant” on page 88.

MD70, TMD70 with plate heat exchanger

1.

2.
3.

Drain a sufficient amount of coolant from the fresh-
water system.

Remove the expansion tank cover.

Remove the thermostat holder and lift off the ther-
mostats.

Fit rubber gaskets on the new thermostats. Clean the
contact surfaces in the expansion tank and insert the
thermostats. Fit the holder.

Fit the cover on the expansion tank with a new gas-
ket.

Fill with coolant and vent the system. See '"Filling with
coolant” an page 88.

Checking the thermostats

1.
2.

Lower the thermostats into heated water.

Check with a thermometer when the thermostats start
to open and when they are fully open. For tempera-
tures, see under “"Technical Data”.

Check the closing function and that the thermostats
seal properly against the seats. NOTE! If the thermo-
stats do not close fully, the engine will run at too low a
temperature.

Remove any rust flakes, deposits, etc. Replace dama-
ged thermostats or thermostats which do not mainta-
in the opening temperatures indicated.

Caolant pump
Removing the coolant pump

1.

Drain the cooling system (fresh-water system on ma-
rine engines}.

Industrial engines: Dismantle the bglt guard and re-
move the radiator with fan housing, also remove the
coaling fan on engines with this equipment.

Dismantle the belt tensicner and remove the drive
belts.
MD70C, TMD70C, TAMD70E: Remove the beit pulley

on the drive output far the coclant pump and alterna-
tor.

Fig. 193. Coolant purnp, {T}MD70, TAMD70

Flange 8 Seal

Cirelip 9, Deflector ring

Belt pulley 10. Rear bearing

Lock plate 11, Intermediate bearing
Pump housing 12. Spacer sleeve
Rubber ri?g 13. Front bearing
Ceramic ring 14. Shaft with impeller

Disconnect the coolant connections to the pump.

Unscrew the bolts attaching the pump to the block/
intermediate piece and lift out the pump.

TD60, TID60: Remove the intermediate piece between
the pump housing and the cylinder block.

Disassembling the coolant pump
Special tool: 2265, 2266, 2267, 2268, 2429

1.

MD70C, TMD70C, TAMD70E: Unscrew the bolts to the
pulley hub flange.

Other engines: Unscrew the fan hub attachment
bolts.

Place the pump as shown in fig. 194 and knock out the
pump shaft downwards until the hub {or flange) is
free, using a @ 14 mm (1/2'") drift.

MD70C, TMD70C, TAMD7?0E: Remove the flange.
Other engines: Remove the belt pulley hub.

Use drift 2268 to press out impeller, shaft, seal, deflec-
tar ring and rear bearing in one operation {fig. 195).

NOTE! The deflector ring will be damaged in connec-
tion with this and a new ring must always be fitted. If
the rear bearing should stick on the shaft during the
pressing out operation, remove the bearing from the
shaft by using press washer 2429.




Fig. 194, Removing the fan hub

5.  Remove the circlip for the outar pulley bearing.

6. Place the counterhold 2266 (fig. 196) in the pump
housing’s extended bearing journal.

Points 7, 8 and 9 apply only for MD70C, TMD70C, and
TAMD70E

7. Fit a universal puller and pull off the pulley with the
bearings.

8. Fasten the pulley hub in a vice and remove the bolts
securing the lock piate at the rear of the puliey. Remo-
ve the lock plate. .
Place the pulley on a suitable counterhold and press
out the bearings using drift 2267.

Paints 10, and 11 apply for all other engines

10. Apply pufler 2265 and pull off the pulley with the bear-
ings.

Fig. 125. Removing the impeller, bearing and seal

102 249

Fig. 196. Removing the pulley

Place the pulfey as shown in fig. 197 and press cut the
bearings using the drift 2267.

Clean the pump thoroughly. Make sure that all old
grease is removed.

Inspecting the ¢oolant pump

Check the bearings. They must not chafe and must run
lightly. The balls and races must not be “blued”. Also
check the fit of the bearings against the bearing journal and
puliey. The bearing races must not have rotated. Replace
damaged parts.

Make sure that the impeller is in good condition. The im-
peller and shaft are only available as replacement parts as
one integral unit.

Replace the seal, the wear ring (ceramic ring} in the impel-
ler and the deflector ring in connection with each recondi-
tioning operation.

=
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Fig. 197. Removing the bearings




Assembling the coolant pump
Special tools: 2267, 2268, 2269, 2270

NOTE! Use Volvo grease, part No. 1161121-7 (225 grams
tube} or equivalent (e.g. Chevron SRl grease 2).

1.

Fill each bearing for the pulley with grease.

Points 2-5 apply to MD70C, TMD70C, and TAMD70E

2.

3.

Using drift 2267 press the front bearing into the pul-
ley.

Fit the spacer ring after filling the space all round with
approx. 7 cm3 (0.43 in®) of grease. Press the rear bear-
ing into the pulley using drift 2267. The sealed side of
the bearing should face upwards.

Secure the pulley hub in a vice. Fitthe lock plate (4, fig.
193} at the rear of the pulley.

Place the fixture 2269 in place of the impeller {fig. 200).
Press on the pulley with bearings until the circlip (2,
fig. 198) can be fitted accurately. Fit the circlip.

Fig. 199. Fitting front and rear bearing into the pulley

Fig. 198. Coolant pump, other engines

1.

2

3.
4.
&,
6

Pulley hub (flange) T 7.
Circlip 8.
Pulley a,
Spacer sleeve 10.
Journal (pump housing) 1.
Deflector ring

Pump housing
Pump seal

Wear ring

Rubber seal
Impeller with shaft

Fit the flange in the pulley hub and tighten the
bolts.

Points 7—10 apply for all other engines
7. Using drift 2267 press the rear bearing into the pulley

(fig. 199). The sealed side of the bearing should face
downwards.

Place fixture 2269 in the place of the impeller (fig. 200).
Use drift 2267 and press on the pulley together with
the rear bearing, but stop when the bearing inner is
approx. 0.5 mm (0.020”) from the bottom seat against
the pump housing {fig. 200).

Fit the spacer ring after filling the space all round with
approx. 7 cm? (0.42 ind) of grease. Press the front be-
aring in the pulley using drift 2267 until the circlip can
be accurately fitted. Fit the circlip.

Press on the fan hub and tighten the hub attaching
bolts.

Place the pump in a counterhold as per fig. 201. Press
the bearing into the pump housing using drift 2268.

Note! In those cases where the bearing is only sealed
on one side, the bearing should be filled with grease
and a further approx. 0.9 cm? (0.05 in3) of grease pla-
ced in the space inside the bearing recess. The sealed
side of the bearing should be turned to face upwards
{against the water side}). Double sealed bearings are
filled with grease by the manufacturer.

Fig. 200. Fitting the pulley and bearings
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Fig. 201. Fitting the rear bearing in housing

12. Fitthe deflector ring with the flange facing away from

the bearing and press in the shaft seal against the seat
using drift 2270 (fig. 202).

NOTE! The carbon ring and the ceramic ring included
in the seal must not come into contact with grease or
be touched with the fingers.

Immerse the rubber ring and the wear ring.{ceramic
ring) in soapy water. Fit the rubber ring into the im-
peller and carefully press the wear ring into posi-
tion.

Place the pump in such a way that the counterhold is
against the bearing journal. {The pump shaft should
be able to go free). Make sure that the deflector ring is
fitted properly and insert the shaft through the seal.
Press in the shaft and impeller so far that there is a
clearance of 0.9-1.1 mm (0.035-0.043"') between the
pump housing and the impeller blades.

W

Fig. 203. Inner bearing and sealing

Fitting the coolant pump

1.

TD&O, TID6O: Fit the intermediate piece between the
cylinder block and pump with a new gasket.

Fit the pump with a new gasket between the cylinder
block/intermediate piece and the pump, and also a
new sealing ring between the pump housing and the
thermaostat housing/heat exchanger.

MD70C, TMD70C, TAMD7ZO0E: Fit the pulley on the dri-
ve take-off in the auxiliary drive gear cover. Tightening
torque 150 Nm {15 kpm = 109 Ibf.ft}.

Check the drive belts, replace if necessary. Fit the belts
and adjust the belt tension in accordance with the in-
structions on page 90. {TD70 and TID70 are equipped
with an autornatic belt tensioner).

Fit the coolant lines and other components. Fill with
coolant, see "Filling with cootant’” on page 88.

15. Check the pump by rotating the pulley.

NOTE! The tubular pin in some overhaui kits should not
need to be fitted.

Fig. 202. Fitting the seal
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Fig. 204. Fitting the fan hub




TURBOCHARGER

DESCRIPTION

General

All engines except the MD70C are fitted with turbocharger.
On the industrial engines a turbocharger of the make Gar-
rett/AiResearch is used, whereas the marine engines have
aturbocharger of the make K.K.K. The working principle is,
however, the same, The turbo units have floating bearings
and consist of an exhaust turbine, bearing housing, and
COMpPressor.

" The exhaust gases pass through the turbine housing (4),
causing the turbine rotor (3) to rotate, before passing out
through the exhaust system. The turbine rotor thus drives
the compressor rotor (2) since the turbine and the com-
pressor rators are mounted on the same shaft. The com-
pressor rotor is located in a compressar housing (1) which
is connected between the air channel from the air filter and
the engine inlet manifold.

Air from the
air filter

Compressed air
to the
engine

Exbhaust gases from

the engine

Rotation of the compressor rotor sucks in and compresses
air from the air cleaner before forcing it, under pressure
{supercharging pressure} into the engine cylinders. This
surplus air means that the amount of fuel injected can be
increased, at the same time as combustion efficiency is
improved, resulting in higher output, lower specific fuel
consumption and cleaner exhaust gases.

The turbocharger is lubricated and cooled by the engine
lubricating oil. The oil is circulated through the outer pipe
line connections. On marine engines the turbine housing is
fresh-water cooled to reduce heat radiation to the engine
compartrment.

To the exhaust
system

Fig. 205. Turbocharger, working principle

1. Compressar housing
2. Compressor rotor

Turbine rotor

4.  Turbine housing
5.  Gil intake
6. Qi outlet




REPAIR INSTRUCTIONS

In the case of excessive exhaust smoke or if the engine
output is particularly low, there can be reason to suspect a
defect in the function of the turbocharger. Thus the super-
charging pressure should be checked.

Checking supercharging pressure

1. Connect a pressure gauge to the measuring connec-
tion on the inlet manifold which has a 1/8""-27 NPSF
thread. The pressure gauge should have a sufficiently
long connecting hose, so as to facilitate read-off in a
convenient location. On industrial engines the pressu-
re gauge B05% can be used together with the nipple
6223 (5/16°-18 UNC thread.)

Measurement should be carried out continuously un-
der full loading at full throttle while engine speed re-

* latively slowly passes a certain value which is speci-
fied for the engine type concerned, see '"Technical
Data” figs. 1-8. The turbo pressure must not be less
than the minirmum specified value.

Check the engine speed by using a hand revolution
counter {tachometer),

NOTE! In order to obtain true results, it is important to
maintain full loading for a sufficient length of time to enab-
le the pressure to become stabilized. Also note that the
pressure varies with the temperature of the intake air
{ambient air temperature) as shown in fig. 206.

The charging pressure is stated at +20°C {68°F) which im-
plies that the pressure measured must be corrected as
shown in the diagram if the intake air does not have this
temperature at the time when measurement is carried
out.

Example: A pressure of 80 kPa (0.8 kp/ecrm? = 11.3 p.s.il)
measured at ~T0°C (+14°F) correspands to 70 kPa {0.7 kp/
cm? = 10 p.s.i.) at +20°C (68°F}, that is to say the pressure
decreases as the temperature rises {lower air density).

Measures to be carried eut when charging pres-
sure is too low

1. Air intake

Check that the air intake to the engine compartmentis
sufficiently great. Refer to the installation instruc-
tions.

Dirty air filter

Check that the air cleaner is not blocked. Replace filtet
if necessary, see page 84.

Leakage

The iniet and exhaust manifolds, the hoses and con-
nections etc. must not leak. Also check the joints be-
tween the compressor bearing housing, the turbine
housing and compressor housing.

Engine speed control

Check that the controls can move the injection pump
throttie lever to its maximum position.
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Fig. 206. Charging pressure at different temperatures

A, Measured charging pressure
8. Correction curves

C. Intake air temperature

{1 p.s.i. = 7 kPa/0.070 kplcm?)

Turbocharger

Check if the rator shaft runs stiffly ar if the turbine or
compressor rotors rub on their respective housings.
Rotate the rotor, first with a light pressure and then
with the application of a light axial load. if the rotaris
difficult to turn, the turbocharger must be replaced or
reconditioned as soon as possible. Check the blades
on the rotors for damage.

For daily running in dusty or oil contamined air, regu-
lar cleaning of the compressor housing and compres-
sor rotar is recommended. A dirty compressorsection
can cause low charging pressure.

The compressor section can be cleaned with the unit
still in position on the engine as follows:

Remove the compressor housing. Clean the compres-
sor hausing, the compressor rotor and the end cover
with an agent such as white spirit. Fit the compressor
housing and re-measure the charging pressure.

Also the turbine unit might need cleaning. Then the
turbocharger must be removed fram the engine.

Fig. 207. Cleaning the compressor




Fig. 208. Checking the exhaust counter-pressure

1. Flange for measuring
2.  Transparent plastic hose, panly filled with water

Back-pressure

Check that the back-pressure in the exhaust system is
not toa high when the installation is complete. See
under the following heading “Checking the exhaust
back-pressure”.

Injection pump

Check the pre-injection angle and the max. unloaded
speed. Also check the smoke limiter’s breaker points,
for leakage and the diaphragm if the pump is fitted
with a smoke limiter (pressure-dependent full-load
stapl.

If necessary, check the entire injection pump in a tesi
bench.

Feed pressure

If necessary, replace the fuel fine filters and any op-
tional pre-filter, if fitted. There must be no fue! Jeaka-
ge.

Injectors, delivery pipes

Make sure that the injectors are of the right type, and
check the opening pressure and spray pattern. Check
that the delivery pipes are in good condition.
Condition of the engine

Check the vaive clearance and compression pressu-
re.

If the supercharging pressure is still unsatisfactory in spite
of the fact that the points mentioned above have been
checked and found to be in good order, the turbocharger
should be-reconditioned or replaced.

Checking the exhaust back-pressure

Special tools: TD60D, TIDE0D — Flange kit 884542
TIDBODG — Fiange kit 884872
TD70G, TID70G — Flange kit 884713
TAMDBOC, TMDZ70C, TAMDZ0E —
Flange kit 884513

Remove the exhaust pipe from the turbacharger ex-
haust outlet. Remove the stud bolts.
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Fig. 209. Measuring the axial clearance

Clean the contact surfaces. Fit the longer stud bolts
included in the flange kit.

Fit the measuring flange to the turbine housing with
gaskets on both sides. Fit the exhaust pipe.

Connect a transparent plastic pipe to the measuring
flange as shown in fig. 208 or, alternatively a low pres-
sure manometer.

The difference between water column "A” gives the
back pressure of the exhaust system in mm {in.) water
column.

Run the engine at full load and fufl throttle for a few
minutes and check that the back-pressure does not
exceed specified values. Regarding maximum back-
pressure, see applicable engine diagram/engine bro-
schure.

An exhaust system with excessively high back-pres-
sure decreases the turbocharging pressure, gives re-
duced engine power output and aiso increased ex-
haust smoke and exhaust gas temperature which, in
its turn can lead to burnt valves and turbocharger fai-
lure.

Checking the bearing clearances

The axial and radial clearances are nermally only checked
in connection with reconditioning, to determine the degree
of wear in the unit.

L]
Measuring axial clearance
Special tool: According to fig. 17.

1. Place a dial indicator with an 8mm (5/16”) shankin the
holder as shown in fig. 209. Secure the dial indica-
tar.

Place the holder an the compressor housing. Make
sure that the measuring point rests against the centre
of the shaft. In certain cases it may be necessary to fit
an extension to the pointer.




Fig. 210. Measuring radial clearance, AiResearch

Press the holder against the compressor intake, at the
same time press the turbine rotor up and down by
hand. Read off the dial indicator reading.

Axial clearance:
AiResearch 0.03-0.10 mm ({0.0012—-0.0040")

max. 0.16 mm (0.0063"")

Measuring radial clearance
AiResearch turbo
Special tool: As shown in fig. 12.

1. Insert the tool’s bent measuring attachment through
the oil outlet in the bearing housing. The end of the
measuring attachment should rest against the turbine
rotor shaft. Secure the tool plate with the oil return
pipe bolts.

Place a dial indicator as shown in fig. 210, so that the
measuring peint rests against the tool measuring
attachment,

Take hold of the compressor rotor and turbine rotor,
push and pull the turbine shaft in a radial direction
with even force.

Read off the dial indicator readings. The radial clear-
ance should lie within 0.08-0.18 mm
{0.0032-0.0071""}.

KKK turbo

1. Place a rocking arm dial indicator with its measuring
*  point on the turbine rotor hub as shown in fig. 211,

2. Press the rotor, upoen which the indicator arm is rest-
ing, downwards, at the same time as the rotar at the
opposite end of the shaft is pushed upwards. Set the
indicator to zero.

Fig. 211. Measuring position (radial clearance), KKK

Push the rator, vpon which the indicator arm is rest-
ing. upwards, at the same time as the rotor at the op-
posite end of the shaft is pushed downwards. Measu-
re the radia! clearance. Rotate the rotor through 90°
and repeat the measuring procedure. Max. radial
clearance 0.46 mm (0.078"") {turbine side}.

Removing the turbocharger

In order for the turbo assembly to function satisfactorily it
is vital that the engine lubrication system is maintained in
good condition and that the correct type of oil is used {see
"Technical Data”}. The engine oil and filter should prefe-
rably be replaced before remaving the turbo unit, so that
the engine can run for some minutes with the new oil.

1. Wash clean the areas around the turbocharger.
2. Disconnect the exhaust line at the turbo outlet,

Points 3 and 4 apply only to marine engines

3. Drain off some of the coolant from the fresh-water
system and disconnect coolant connections to and
from the turbo.

Remove the air filter and connecting pipe between the
turbocharger and the after-cocler/engine’s intake ma-
nifold.

Points 5, 6, and 7 apply only to industrial engines

5. Remove the air filter and the intake pipe between the
filter and the turbocharger.

6. TD60, TD70: Disconnect the battery connection.

TD60: Remove the cables from the engine’s cable har-
ness to the pre-heater’'s operating relay.

TD60: Remove the connecting pipe between the tur-
bocharger and the engine intake manifold complete
with pre-heater and reiay.

TD70: Remove the connecting pipe between the tur-
becharger and the pre-heater. Hang up the bracket
with the pre-heater’s operating relay.

Disconnect the oil pipes to and from the turbo.

Bend up the lock tabs and remove the turbo from the
exhaust manifold.
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Fig. 212. Turbocharger, AiResearch

Disassembling: AiResearch

1.

Make line-up marks- between the turbine housing,

bearing housing and compressor housing.

Remove the balts, lack tabs and clamp washers which
attach the compressor housing and turbine housing to
the bearing housing. Tap, if necessary, with a soft
hammer to separate the components.

Note! Be careful when dismantling the housings so as
not to damage the compressor or turbine rotors. The-
se components cannot be repaired but must be repla-
ced if damaged.

Place the rotor unitin a suitable fixture {fig. 13) to pre-
vent the turbine rotor from damage when disassemb-
ling.

Hold the turbine rotor with a suitable socket and un-
screw the compressor rotor nut. Use a T-bar and a
socket s0 as not to apply oblique load to the turbine
rotor shaft. Lift off the compressor rotor.

Pull the turbine rotor shaft out of the bearing housing.
Remove the protective cover (8, fig. 214).

Note. The turbine rotor shaft is not locked in the bear-
ing housing and can easily fall out once the compres-
sor rotor nut has been removed.

Remove the bolts and lock tabs which hold the end
cover (14} to the bearing housing. Tap off the end co-
ver with a soft hammer.

Remove the thrust sleeve (3} and the thrust bearing
{13} from the bearing housing.

Dismantle the lock rings and bearing bushings from
the bearing housing.

Cleaning and inspection
See pages 109 and 110.

Fig. 213. Line-up marking prior to disassembly
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Assembling AiResearch

Before assembling check that all components are properly
cleaned. It is very important that no contaminant particies
enter the turbo during assembly. Qil in all moving parts
with clean engine oil at assembly.

1.

Fit the inner circlips for the bearing bushings. Locate
the bushings in place and fit the outer circlips.

Turn the bearing housing so that the turbine rotor side
(the end without bolt holes) faces upwards. Place the
protective cover (8, fig. 214} on the bearing hous-
ing.

Fit the piston type ring in its groove on the turbine
rotor shaft. Guide the shaft through the cover and the
bearing housing bushings.

Fit the pistan type ring to the thrust sleeve (3). Place
the thrust bearing {13} over the thrust sleeve.

Fit the thrust sleeve onto the turbine rotor shaft. Turn
the thrust bearing so that it engages with the location
pins in the bearing housing.

Place the rubber ring (4} in the bearing housing groo-
ve,

Check that the thrust spring is fitted in the end cover
{14). Place the end cover onto the shaft and thrust
sleeve. Turn the end cover so as to bring the bolt holes
in the end cover and the bearing housing into align-
ment,

Fit the end cover. Take care not to break the piston
type ring when inserting the seal in the end cover. The
end cover is assembled easiest if the ends of the pis-

ton type ring are inserted intc the end cover first. Tigh- -

ten the bolts to 8.6-10 Nm (86-104 kpcm = 75-80
Ibf.in.} and lock them with the lock tabs.

Place the bearing housing with the turbine rotor in the

i
Nl!

Fig. 214. Rotor unit, AiResearch

Compressor rotor

Pistan ring seal, compressor side
Thrust sleeve

Q-ring seal

Bearing housing

Circlip -

Bearing bushing

Protective cover

Piston ring seal, turbine side
Turbine rotor with shaft
Fixture screw for end cover
Lock washer

Axial thrust bearing

End cover

Lock nut for compressor rotor

Jil

fixture (fig. 13}. Check that the front surface of the
compressor rotor hub and the shaft nut contact sur-
faces are even and clean. Fit the compressor rotor. Qil
the nut thread and the contact surface against the hub
and tighten the nut to 2.1-2.3 Nm (21-23 kpcm =
18-20 Ibf.in.). Tighten the nut a further 110°. -Use a T-
bar and a socket so as not to apply an.obliqueload to
the turbine rotor shaft,

Check the axial clearance (0.03-0.10 mm =
0.0012-0.0039") and that there is clearance between
the protective cover (8} and the turbine rotor (10},

Fit the comprassor housing onto the bearing housing
using the line-up marks made earlier and tighten the
bolts. Tightening torque 16.5-18.6 Nm (167-190 kpcm
= 145-165 bf.in} for TA-3106 turbo (TIDBODG), and
12.5=15 Nm (130-150 kpcm = 113-130 Ibf.in.} for T-
04B {other engines). Lock the boits with the lock tabs
on the T-04B turbo.

Smear the turbine housing contact surface against the
bearing housing and the attachment bolt threads with
graphite grease. Fit the turbine housing using the line-
up marks made earlier. Tighten the bolts and lock
them with the lock tabs. Tightening torque 18.5-21.9
N {(190-224 kpem = 165-195 Ibf.in.} for TA-3106 tur-
bo (TIDBODG}, and 11.3~14.7 Nm ({115—~150 kpcm =
100-130 Ibf.in.}) for T-048 (other engines).

Check that the rotors rotate freely by spinning the
shaft at the same time as pressing the turbine rotor
inwards. Afterwards, press in the compressor rotor
and perform the same check.

. Spray oil into the bearing housing. Fit protective caps

over all openings if the unit is not to be fitted imme-
diately.

With regard to fitting the turbocharger to the engine,
see pages 110 and 111,
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Fig. 215. Turbocharger KKK-K27

Disassembling KKK

1.

Make line-up marks between the turbine housing (7,
fig. 217}, bearing housing (6) and the compressor
housing (1).

Remove the compressor housing and turbine hous-
ing.

NOTE! Be careful when dismantling the housings so
as not to damage the compressor or turbine rotors.
These components cannot be repaired but must be
replaced if damaged.

Secure the turbine rotor hub in a vice {use soft jaws}.
Be careful with the turbine rotor vanes. Mark up the
location of the compressor rotor in relation to the tur-
bine rotor shaft.

Unscrew the compressor rotor shaft nut. Use a T-bar
and a socket so as not to apply oblique load to the
turbine shaft. Lift off the compressor rotor. Press out
the shaft if the rotaor is a tight fit.

Remove the end cover {18} and press out the piston
ring holder {2}. Remove the piston rings.

Remove the oil deflector plate {13), the thrust bearing
(4), the bushing (16} and the thrust washer (5). Lift off
the bearing housing {6} and the heat shield {8) from
the shaft.

Fig. 216. Location of piston ring gaps, KKK-turbo

7.

Remove the piston rings (10) and dismantle the Igck
rings and bearing bushings {12} from the bearing
housing.

Cleaning and inspection
See pages 109 and 110.

Assembling KKK

Before assembling, check that all components are properly
cleaned. Itis very important that no foreign particles enter
the turbo during assembly. Qil in all moving parts with
clean engine oil during assembly.

1.

Fit the inner circlips far the bearing bushings. Fit the

.bushing on the bearing housing turbine side and fit

the outer circlip.

Fit the heat shield (8, fig. 217} to the bearing hous-
ing.

Secure the turbine rotor hub in vice {use soft jaws).
Take care with the turbine rotor vanes.

Fit the piston rings {10} in the groove in the turbine
shaft and carefully place the bearing housing over the
shaft.

Locate the piston rings so that their gaps are at 180° in
relation to each other, Press the rings together and fit
them into the bearing housing with the piston ring
gaps located at 90° in relation to the oil inlet {fig. 216}.
Check that the heat shield rotates freely.

Fitthe bushing and the outer circlip on the compressor
side of the bearing housing.




. Fig. 217. Turbocharger KKK

Cornpressor housing
Piston ring holder
Screw

Thrust bearing
Thrust washer
Bearing housing
Turbine housing
Heat shield

Turbine rotor with shaft
Piston ring seals
Retaining washer
Bearing bushings
Qil deflector plate

Retaining washer
End cover
Bushing

Piston ring seals
Nut

Compressor rotor

Fit the thrust washer (5, fig. 217}, the thrust bearing (4},
the bushing {16) and the oil deflector plate (13).

Fit the piston rings on the piston ring holder {2}. Locate
the piston ring gaps in the same way as for the turbine
rotor side and fit the holder into the end cover (15}.

Apply a thin coat of sealant to the end cover sealing
surfaces and attach it to the bearing housing with new
self-locking screws (3). {if the old screws are used
these should be secured with Loctite focking fiuid.)

Tightening torgue 8 Nm (80 kpcm = 6 Ibf.ft)

Heat up the compressor rotor {19) 1o about 100°C
(212°F) and fit to the shaft so that the ling-up marks
coincide. Tighten the shaft nut to a torque of 10 Nm
{100 kpcm = 7.2 |bf_ft). Use a T-bar and a socket so as
to avoid oblique loading of the shaft. Allow the com-
pressor rotor to cool down to about +30°C (86°F)
{"hand warm"). Unfasten the nut and re-tighten using
the same torque.

Place the Q-ring on the end cover and fit the compres-
sor housing (1) according to the previously made line-
up marks. Tighten the screws to 7 Nm (70 kpcm = 5.1
Ibf.ft}.

Fit the turbine housing (7} according to the previously
made line-up marks. Tighten the screws to 20 Nm (200
kpem = 14.5 Ibfft).

Check that the rotors rotate freely by spinning the
shaft at the same time as pressing the turbine rotor
inwards. Press in the compressor retor and perform
the same check.

Spray oil into the bearing housing. Fit protective caps
over all openings if the unit is not to be fitted imme-
diately.

For fitting the turbocharger to the engine, see pages
110-111.

Cleaning the turbocharger components

The same method of cleaning is suitable for ail makes of
turbocharger. The greatest cleanliness must be exercised
when cleaning and each component must be given special

_attention.

Examine all parts prior to cleaning for signs of friction
marks, heat damage and other indications which do not
show up so clearly after cleaning.

Immerse the parts in decarbonising agent. The washing
solution must not be corrosive. Remove any residual de-
posits with a stiff bristle brush after soaking. Dry the parts
carefully.

NOTE! Wire brushes must not be used when cleaning
since they can cause scratches.

Inspection

Carry out a systematic inspection of the compressor parts
after careful cleaning. Small marks can be ground or pol-
ished out. Use cleaning cloth with silicon carbide as a
grinding agent for aluminium parts and finishing grinding
compound for steel parts. Clean the parts carefully before
assembly. Always replace bushings and their lock rings,
piston type ring seals, compressor rotor shaft nut, seal
rings, turbine housing bolts and lock tabs in connection
with reconditioning.

For more detailed reconditioning informaticn, see respec-
tive turbo manufacturer's instructions.




Bearing housing

Check the bearing housing for signs of contact with the
rotating parts. The contact surface to the piston ring seal
on the turbine side must not be scored or worn and the oil
channels must be clean and free from constrictions. Alsc
check the bushing recesses.

Turbine rotor and shaft

Check that the turbine rotor does not have friction marks
and that the vanes are not cracked, bent or so worn that the
edges are sharp. The shaft may only have inconsequential
marks, scratches or bearing binding damage. Check that
the piston ring grooves are not conically worn. A damaged
turbine rotor or shaft cannot be realigned but must be re-
placed as a complete unit.

Damage to the vanes can be caused by abnormal bearing
wear but can also be due to loose particles from the ex-
haust channels and exhaust manifold. These companents
should therefore be checked in the event of such damage.
Damage due to bearing seizure is usually the result of poor
maintenance of the engine lubricating system.

With regard to balancing when replacing rotating parts,
see ‘"Balancing the rotor shaft’” on this page.

Compressor rotor
Check that the compressor rotor is free from cracks or oth-

er damage. Replace the compressor rotor if it is deformed.
See also under heading “"Turbine rotor and shaft”.

Bushings, piston ring seals

Replace bushings and piston ring seals each time recon-
ditioning is carried out. Note that the bushings should have
a floating fit in the bearing housing.

Thrust bearing and thrust washers

Wear on the thrust bearing and the thrust washers can be
determined by measuring the turbocharger axial clearance
before disassembling. See "Measurement of axial clear-
ance’” on page 104. The parts are included in the recondi-
tioning kit and should be replaced each time recondition-
ing is carried out.
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End cover

Check the end cover for signs of contact with rotating parts.
Contact surfaces for the piston ring seal on the compressor
side must not be scored or worn.

Piston ring retainer, thrust sleeve

Check the retainer/sleeve side surfaces and piston ring
groove. The groove width and conical tolerance is checked
with a special measuring tool. Replace piston ring retainer/
thrust sleeve if the groove is conically, or otherwise worn.
The thrust sleeve should also ke replaced if it shows signs
of cracking, scoring, glazed deposits or contaminant par-
ticles embedded in the surfaces.

Compressor housing, turbine housing

Check the housings for damage. Cracks or signs of contact
with rotating parts necessitate replacement of the hous-

ing.

Balancing the rotor shaft

All rotating parts are balanced separately. This means that
no balancing operation is needed, no matter which com-
ponent is replaced. This presumes, howaever, that rotating
parts are replaced in the case of the slightest damage. If
however, a balancing machine is available co-balancing
can be advantageous from the service life point of view.

Further information concerning balancing machines, me-
thods of balancing, max. permissible out of balance and
where material can be removed from the various compo-
nents, can be obtained fram the turbo manufacturer. Ba-
lancing machines are normally profitable only for special-
ist workshops.

Fitting the turbocharger

NOTE! Always determine the reason for replacing the tur-
bo. Repair any sources of damage before fitting the new
turbo unit.

In order for the turbo to function satisfactorily itis vital that
the engine lubricating system and intake system is main-
tained in good condition, i.e. that the cil is replaced at the
correct intervals with the right type of oil, and, most im-
portant of all, that the lubricating oil filter and air filter are
properly maintained.




Change the engine oil and replace the engine oil filter
if this has not already been carried out at the time of
removing the turbo unit from the engine. Clean the
turbocharger delivery and return oil lines.

Bearing damage in the turbocharger is nearly always
caused by sludge deposits from the engine lubricating
system. The presence of sludge deposits can be es-
tablished by removing a rocker-arm casing. If sludge
is present, the complete lubricating system must be
cleaned thoroughly before fitting a new or recondi-
tioned turbocharger.

Use the correct oil quality (see “"Technical Data’’}. Qil
replacement should be carried out according to the
Instruction book in order to keep the engine clean.

Clean lpose carbon or metal particles etc. from the
exhaust manifold and fit the turbocharger to the en-
gine.

Note. To facilitate the handling of parts only turbo-
chargers with one of the different angles between the
compressor outlet and the turbine exhaust flange are
being stocked in certain cases. This means that the
angle relation might need adjusting for the turbo-
charger 1o fit the engine. Compare with the turbo-
charger that has been fitted on the engine.

Clean the intake pipe between the compressor and the
engine. In the event of a turbce break-down, foreign
objects, e.g. particles from a broken compressor rotor,
can remain, which could destroy the new compressor
or turbine rotar.

Engines with intercooler: it is important that also the
intercooler is checked and cleaned. In the.event of a
turbo break-down with compressor rotor breakage,
the intercooler must be removed and pressure-tested
according to the instructions on page 93.

Fit the rubber hose on the compressor outlet after
checking its condition. Replace the hose if it is dried
out or cracked. Fit the connection pipe between the
turbo and the engine intake manifold (complete with
pre-heater/relay, if fitted, on certain versions). Tighten
the hose clamps on the rubber hose.

TD860O: Fit the heat shield over the hose. Fit the cables
to the pre-heater and its operating relay as per the
wiring diagram on page 116.

NOTE! When tightening the terminal nuts on the pre-
heater, the terminals must always be held tight {fig.
218). The wire slement can otherwise be turned and
cause a short-circuit.

Fig. 218. Tightening the terminal nuts, TD60, TD70

Industrial engines: Clean the intake pipe which con-
nect the compressor to the air filter. Check that the
rubber hoses are not damaged and fit the intake
pipe.

Fit a new air filter. (Particles from e.g. a broken com-
pressor rotor can be carried against the air flow and
out into the air filter).

Fit the turbocharger oil return pipe. Note that the rub-
ber hose at the lower connection must be oil resis-
tant.

Marine engines: Fit the coolant lines to the turbine
housing. Fill with coolant and vent the system accord-
ing to instructions on page 88,

Connect the exhaust line to the turbocharger.
TD6&0, TD70: Attach the battery cennections.

Spray lubricating cil into the turbocharger bearing
housing with an oil can. Fit the oil delivery line.

Place a suitable vesset for coilecting oil underthe com-
pressor oil return connection. To aveid damage to the
turbocharger, the engine should be turned using the
starter motor and with the stop solenoid connected/
stop control pulied out, until oil pressure is obtained.
Then start the engine. Loosen immediately the oii re-
turn connection under the turbo and check that the oil
is circulating properly. Tighten the oil return line and
check for leakage. Take away the oil collecting ves-
sel.
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ELECTRICAL SYSTEM

DESCRIPTION

General

The engines are equipped with a 2-pole* electrical system
with alternator. The starter maotor, however, is single pole
on the industrial engines, except for the T{)D60DG and
T{}D70GG engines. The system valtage is 24V for indus-
trial engines, and 24V (alt. 12V) for marine engines except
for TAMDS0C which has 12V (alt. 24V) system voltage.

The industrial engines are fitted with an electrical pre-heat-
er.

The wiring diagrams are shown on pages 115-126.

* TAMD6GOC and TAMD7?0E can also be equipped with asingle pole
electrical system {optional equipm.}

mportant

Nevear break the circuit between the alternator and
the battery while the engine is running. if a main
switch is fitted it must never be switched off until the
engine has stopped. Na cable may be disconnected
while the engine is running, since this can damage the
voltage regulator.

Check the batteries, battery cables and cable terminals
at regular intervals. The battery terminals must be
kept very clean and the terminal clamps must always
be well tightened and thoroughly greased to avoid
any interruptions. All cables should be well tightened.
There must be no loose cannections.,

NOTE! Never reverse the battery positive and nega-
tive poles when installing the batteries. Compare with
the wiring diagram. Check the drive belt tension reg-
ularly.

When starti;!_:i \;Iith the aid of an auxiliary battery ref-
er to instructions on the next page.

Before carrying out any repairs on the alternator
equipment, always first remove both the battery ca-
bles, The same applies when rapid charging the bat-
teries.

NOTE! Follow applicable safety regulations when
charging batteries.

Never place a screwdriver or similar tool against any
connection to see if there is any spark.

Electrical welding

When carrying out electrical welding the following
measures should be taken:

Disconnect both battery cables. Then remove all ca-
bles to the alternator {and wvoltage regulator if
mounted separately). Insulate the cables and recon-
nect the battery cables. Remmember to disconnect the
battery cables again before reconnecting the cables to
the alternator and valtage regulator.

Connect the welding cables so that no current passes
through any bearing.

Pre-heater

The industrial engines are equipped as standard with an
electrical pre-heater. Its function is to make starting easier
and to reduce exhaust smoke when starting in cold weath-
er.

On TDEO and TD70 the pre-heater consists of three wire
elements connected in series (fig. 219) and is placed be-
tween the connection pipe from the turbocharger and the
engine intake manifold. The output is approx. 2.8 kW. The
pre-heater on TID60 and TID70 is placed in the engine in-
take manifoid and consists of seven wire eilements con-
nected in series (fig. 221}. The output is approx. 2.2 kW.

The pre-heater is engaged by the key switch, which has five
positions: 0 position — stop position — running position —
pre-heater position — starting position. When the starter
key is set to pre-heater position, current is fed to a time
relay, which via a switching relay closes the circuit to the
pre-heater and keeps it engaged for abt. 50 seconds at the
same time as the pre-heater indicator famp in the instru-
ment panel is lit. This results in powerful heating of the
element so that it becomes red hot (approx. 700°C =
1300°F). The heater then warms the surrounding air in the
intake pipe.

From the pre-heater position the starter key is turned fur-
ther to the right to the starting position, where the starter
motor is engaged. As the key passes the pre-heater posi-
tion when it is turned back to running position, the pre-
heater is engaged for another 50 seconds to reduce the
exhaust smoke after starting a cold engine.

Note, [t is vital that the starter key is turned to position 0
after stopping the engine. Otherwise the batteries will be
discharged {e.g. the stop solenoid remains engaged.}

Fuses

The industriaf engines are fitted with one and TAMD6GC,
TAMD70E with two automatic fuses located in the connect-
ar box. The connectar box is maounted on the right hand
side of the engine on industrial engines and TAMDE0C,
and on the engine front on TAMD7Z0E. The fuses can be re-
set by pressing the button on the side of the box (fig.
220),

TAMDSGOC and TAMD70E with the bigger alternator (CAV,
28Y/60A) alsa have two 80A fuses for the alternator, see the
wiring diagram {not fitted by Volvoe Penta).

’




Fig. 219. Pre-heater, TD60, TD70

MD70 and TMD70 have fuses for engine and alternator in
the connector box on the right hand side of the engine {fig.
222).

When replacing fuses, bend first off the cover in the direc-
tion of the arrows. Replace the damaged fuse by a new
one. Make sure that the terminal (2) is in its groove and
press back the covar again. Make sure that the sealing
rings are fitted properly.

Stop solenoid

The stop salenoid is fitted as standard equipment to mar-
ine engines and to industrial engines of -G and -PP ver-
sions. For other engines stop solencids are available as
optional equipment,

The solenoid can either be live when the engine is running
or live when the engine stops. When the engine is stopped,
the current in the first case is disconnected, and for the
second case connected.

industrial engines TAMDGD, TAMD?70

Fig. 220. Connector box with automatic fuse(es}

Fig. 221. Location of pre-heater, TID80, TID70

1. Intake manifold 4.
2.  Terminals 5.
3. Pre-heater 6.

Attaching bolts for pre-heater
Intercooler
Coolant connections

‘REPAIR INSTRUCTIONS

Starting with the aid of an auxiliary bat-
tery

Warning!

Batteries {especially auxiliary batteries) contain an oxyhy-
drogen gas mixture which is very explosive. Any spark
which can be generated if the jump leads are wrongly con-
nected is sufficient to cause the battery to explode result-
ing in both bodily injury and material damage.

If the batteries have frozen they must first be thawed out
before attempting to start with the aid of an auxiliary bat-
tery.

1. Check that the auxiliary batteries are connected {in
series or parallel) so that the voltage shown agrees
with the system veoltage of the engine.

Fig. 222. Connector box with fuses, MD70, TMD70

t. Cover

2 Terminal

3. Fuses (256A, engine)

4, Fuses 50A for small aiternator, and 80A for large alternator
{CAV, 28W/60A)




Fig. 223. Craoss section, intake manifold — TID6Q, TID70

1. Pre-heater 4.
2. Spacer sleeve 5.
3. Plastic bushings

Washers
Terminal/attaching bolt

Connect the one end of the red jump lead to the posi-
tive terminal of the auxiliary battery {marked with red
paint, P, or +j. Always check that the clamps are prop-
erly fitted so that no sparks occur when attempting to
start.

Connect the other end of the red lead to the positive
terminal of the discharged battery where the positive
lead to the starter motor is connected.

Connect one end of the black jump lead to the negative
terminal of the auxiliary battery (marked with blue
paint, N, or =}.

Caonnect the other end of the black lead to a lacation
some way from the discharged batteries, i.e. at a main
switch on the negative lead or at the negative lead
connection to the engine,

Start the engine. NOTE! Do not interfere with the con-

nections when attempting to start (there is risk for
sparking) and do not stand bent over any of the bat-
teries. '

Remove the cables in exactly the reverse order as they
were connected. NOTE! The usual cables to the stan-
dard batteries must on no account be discon-
nected.

Checking the pre-heater

Turn the key switch to pre-heater position and check the
voltage 1o the pre-heater with a voitmeter.

If there is no voltage after engaging, orifthe voltage is low,
the following should be checked:

Battery voltage. Charge the batteries if necessary.
Electrical cables, poor connections or breakages.
Key switch. Check by by-passing the key switch,

Relays. Check by by-passing time relay and switching
refay with a thick electrical cable.
Remaove both the battery cables and then the cables to the
pre-heater. Use a ochmmeter to check that thereis no break-
age in the element.
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Fig. 224. Checking the cantact gap, stop solenoid

1.  Stop position indicator (pin)
A.  Approx. 1.5-2.0 mm {0.06-0.08")

If the function of the pre-heater is still not acceptable the
pre-heater should be replaced.

TID60, TID70: Tightening torgue for terminais/attaching
bolts (5, fig. 223} 11-14 Nm (1.1-1.4 kpm = 8§10 Ibf.ft).
Engage the pre-heater after assembly so that the wire ele-
ments become red hot. Then break the current and let the
element cool. Thereafter re-tighten all boits with the same
torque.

For TD60G and TD70 the pre-heater is sold as a complete
unit. :

NOTE! When loosening and tightening the pre-heater's
terminal nuts, the terminafs must always be held tight {fig.
218). The wire element can otherwise be turned inside the
pre-heater and cause a short-circuit.

Warning! Never use start spray, ether or similar to assist
starting. The gas can be ignited by the hot pre-heater and
cause an explosion, resulting in a ruined compressor rotor
in the turbo and damage to the air intake. Risk of bodily
injury.

In an emergency situation where malfunction of the pre-
heater is suspected, a start spray can, with care, be used. A
strict condition, however, is that the heater is first discon-
nected by removing and insulating the cables. Check, by
feeling with the hand, that the pipe is not warm in the area
where the heater elemants are lecated.

Checking the stop solenoid

If the stop solenoid is lcosened or replaced, the follawing
checks should be made after fitting.

1. Disconnect the current. Remove the battery cables.

2. Press the solenoid puil-rod in by hand and check that
the  stop position indicator (pin) 1, fig. 224 at the
rear end of the sclenoid is pushed out approx. 1.6-2.0
mm {0.06—0.08") when the pull-rod is completely
pushed back.

Adjust, if necessary, by turning the pull-rod adjusting
nut. Connect the battery cables.




WIRING DIAGRAMS — INDUSTRIAL ENGINES
TD60, TID60, TD70, TID70

55T Fig. 225. Instrument panel

BL 1.0

SB i.0
fou 0 . Instrument lighting
. Hour meter
3 . Oil pressure gauge
+ - . Coolant temperature gauge
PR 1ag . Warning tamp, coolant temperature
] . Warning lamp, oil pressure

Warning lamp, charging
. Indicator lamp, pre-heater
~ 2 . Printed circuit

L"‘*]' ~ m . Switch, instrument lighting

Switch, alarm test
Rev. counter

. Key switch

778 . Alarm

16-pole connector

Cable colours

|-

= Grey OR = Orange

= Black GN = Green
Brown Y = Yellow
Light brown W
Red BL =
Purple = Light biue

W/BL 1.0
RGN 1.0
W/ 1.0

ALR 1O

aj1]s]2[3]

ﬁ

Cable areas are given in mm?

-k
-t
BL/R 1.0

Conversion mm2/AWG*

* American Wiring Gauge

-
F -3
4

| . : mm? | 1.0 1.5
nrsy i : AWG | 16 (17) | 15 (18)

[ Ja]e][s]z]s[ra[a[7]a 18] a[ra]12]10][n]

15

Return spring

N

Fig. 226. Connector box . Fig. 227. Connector box

16-pole connector for engine cables (senders, switches 17.* Stop relay (for stop solenoid Jlive with engine running)
etc.) 18. Starting relay
16-pole connector for instrument cables 18. Stop relay
9-pole connector for engine cables (starter motor, stop sole- 20. Interlocking relay (-PP version}
nroid, signal horn} 21. Earth relay
22. Automatic fuse 8A
23. Time relay
24. Fuse 35A (by-pass)

* Same pos. Nos. as in the wiring diagram on next page.




D60, TID60, TD70, TID70

G Telslsln]s 2l 4]w[e [a[z[w]#]27 Fig. 228. Engine

1 1 . Battery

Alternator

Extra alternator

Coolant level switch

Relay

Relay for pre-heater

Pre-heater

Starter motor**

Signal harn

Stop solenoid

Rev. counter sender

Oil pressure switch

Qil pressure sender

Coolant temperature sender
Coolant temperature switch
Printed circuit

Stop relay***, only fitted when
the stop solancid is live with the
engine running. When the stop
satenoid is live when stopped, a
by-pass is connected between 30
L - and 87 (dashad line}.

| Starting relay***

| Stop relay***

| Interlocking relay (-PP  wver-
: | sion)***
1

1

1

|

Earth relay®***

Automatic fuse, 8A***

Time relay***

Fuse, 35A {by-pass)*™*

9-pole connector***

16-pole cannector®***

16-pole connector*** {for instru-
ment cables}

~

Should be dead during start.
Engines of standard and -PP ver-
sions have a 1-pole starter motor.
" The starter motor’s connector 31
is ornitted and these cables arg
tad to & separate earth baolt in-
stead. -
### | ocated in the connector box.

]
)
|
:
|
(
O

Connected when the stop sole-
naid is live when running
. Connected when the stop scle-
GR Grey BL = Blue noid is live when stopping
SB Black LBL i . Negative connections
BN Brown Light blue . Di_odes (only_ﬁtted on engines

Light brown with automatic stop}

Red

Purple

= Orange Conversion mm2/AWG
Green

Yellow mm? | 15 25 Fig. 229. Suégested wiring of ail sca-
White AWG . 1 1'3 venging pump {draining and filling)
| 15 {16} Cable area 1.6 mm?Z.

Cable colours

Cable areas are given in mm?
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WIRING DIAGRAMS — MARINE ENGINES
TAMD60C, TAMD70E

Fig. 230. Block diagram

A. Basic panel

B. Supplementary panel

C. Panel for alternative steering place (Flying
Bridge)*

D. Alarm panel {Only used when the basic panel
A" is not fitted}

E. T-connection

F. Connector box with fuses

* The basic panel "A'" can also be fitted on the alter-
native steering place. (The senders for temperatu-
re and oil pressure must then be replaced.}

Cable colours

GR = Grey = Orange
SB = Black Green
BN Brown v Yellow

B : = White
Cable areas are given in mm?2 ,l% N - ;'3;“ brown = Blue

PU = Purple = Light blue

Fig. 231. Instruments, basic panel

Instrument lighting

Valtmeter

Qil pressure gauge

Coolant temperature gauge
Warning lamp, coolant temperature
Warning lamp, oil pressure
Warning lamp, charging

Indicator lamp (not used)

Printed circuit

Switch, instrument lighting

Switch, alarm test

Rev. counter

Key switch

Alarm

2-pote connector (for supplementary panel, if
fitted)

16-pole connector

|

Return spring

B 1.0

BL/h 1.0
BL/R 1.0

& Lwse 1.
ol =
@

B 1l
Py LA

af

Conversion mmZ/AWG*

* American Wiring Gauge

GR/SB 1.5

1

BL/‘(‘!.S; ; I 2
K zi |1]26]sJaal1s[s]z]3].]e[10]12]13]n] ?VTG :II.60(17) 1;55(16]
15 16 :




TAMDG60C, TAMD70E

Fig. 232. Panel for alternative steering place
(Flying Bridge}

Warning lamp, coclant temperature
Warning lamp, oil pressure
Warning larnp, charging
Indicator lamp {not used)
Printed circuit

9-pole cannector
Instrument lighting

Rev. counter

Alarm

Switch, instrument lighting
Switch, alarm test

Key switch

16-pole connector

BL/R 1.0

CONOMP LN

BL/R 1.0

Py CCAR

Return spring

<]
L

_ o |urss 10

[e]alis[ra]s 10z ]1i[a]12]1[2]a]s][m]r3
13

colours Cable areas are given in mm?

= Grey OR Orange N 2
Black GN Green Conversion mm</AWG

Brown Y Yellow p
Light brown W White mm 1.0 1.5
Red BL Biue AWG |16 (17) (19 (16)

Purple LBL Light blue

Fig. 233. Supplementary panel

Instrument lighting

Gil pressure gauge — reverse gear

Turbo charging pressure gauge

Connection to instrument lighting on basic panel
Connection to printed circuit on basic panel
Connection to connector {15} on basic panel

BL/SE 1.0




TAMDG0C, TAMD70E
Engines with Paris-Rhén_e alternator (28V/55A), alt. (14V/50A)
2-pole system

[sTa]2]1]16]a]e[7] l:1]1519110[14[8112]12ﬂ- Fig. 234. Engin;

1 | L= " Bartery

Main switch

Starter metor

Automatic fuses*®

Alternator

Start relay (16MS)*

Stap relay (16S)*

Stop solenoid

Earth terminal*® -
Connector, 15-pole*
Coolant temperature sender
Coolant temperature switch
Pressure sender, turbo

Qil pressure sender, engihe
Qil pressure switch

Oil pressure sender, reverse gear
Rev. counter sender

* Located in the connector box

1

[5)
-1 16
1

|?i GR_1.5

GR 1.5

Cable colours

GR = Grey

SB Black

BN Brown

2 LBN Light brown

Red
Purple
Green
Yellow
White
Blue
Light blue

Cable areas are given in mm

Conversion mm2/AWG




TAMDG60C, TANMD70E _
Engines with Paris-Rhone alternator {28V/55A), ait. {14V/S0A)
Single-pole system

: 10
[s]af2T1Tw6[z]6]7] [11]15] @ [10[14] 8 [12]13 ] Fig. 235. Engine
I L -

| F— -
I l Lﬁ . Battery
. Main switch

Starter motor
Automatic fuses*
. Alterhatar
11 . Start relay (16MS)*

. . Stop relay {168)*

L] . Stop solencid

. Earth terminal*

Connector, 16-pole*
Coolant temperature sender
Coolant temperature switch
Pressure sender, turbo
Qil pressure sender, engine
Qil pressure switch
Oil pressure sender,
revarse gear
Reav. counter sender

- * Located in the connector box.

e
Ny .

Cable colours

GR
SB
BN
LBN
Cable areas are given in mm? R

Conversion mmZ/AWG ZL:I
Y
mm? | 1.5 2.5 w
AWG |15 (18) | 13 . BL
LBL

Grey
Black
Brown
Light brown
Red
Purple
Green
Yeallow
White
Blue

Light blue

1




. TAMD6&0C, TAMD70E
Engines with CAV-alternator (28V/60A]), optional equipment
2-pole system '

12
[s[a]2]1[w6[3]s6] 7] [11is] 9 [wha[s 1213
[— o =

| I___I_

=
S

=

SB 1.5
. SB 1.5

Fig. 236. Engine

Battery

Main switch

Alternator (make CAV)
Regulator box

Fuses

Shieided ship's cable
Starter motor

Automatic fuses*

Start relay {16MS)*

Stop relay (165)*

Earth terminal*

Connector, 16-pole*
Coolant temperature sender
Coolant temperature switch
Pressure sender, turbe

Qil pressure sender, engine
Oil pressure switch

Qil pressure sender,
reverse gear

Rev. counter sender

Stop solenoid

BL/SB 1.5 * Located in the connector box.

Cable colours

GR = Grey
5B
BN
LBN
Cable areas are given in mm? ) R

Conversion mm2/AWG : GN
Y

mm2 | 1.5 25 w
AWG |15 (16) | 13 BL |
LBL Light blue




Block diagram
MD70C, TMD70C

Fig. 237. Block diagram, MD70C, TMD70C

Basic panel

Panel with supplementary instruments (e.g. alarm)
Panel with fuel gauge and rudder indicator

Panel for alternative steering place {Flying Bridge)
Engine

Connector box with fuses

If the panel D is fitted and B is not, connector No. 1 from the
Flying Bridge panel is connected together with connector
No. 2 from the engine. Connectors No. 1 and 7 are not to be
connected together if panel D is not fitted.

Connector {male and female). Red, 8-pole

Connector {male and female}. Red, 8-pole

Connector (male and female). Black, 4-pole
Connector {male and female). Black, 4-pole
Connector {male and female). Black, 8-pole
Connector {male and female). Black, 8-pole
Connector {male and female). Green, 8-pole

Related male and female connactors have the same
colour.

When only the basic panel A is fitted, contacts 6 and 6 only
are wired together.

Excess connectors are not to be connected together, but
are to be insulated, hung up and protected individually.
The cables should not be cut.




MD70C, TMD70C

Vitl,5=Ivory 1.3
Bla1,5-EBluel.5

51 . 51

Bla 1, 5=-8lal.5 Bla 1,5 - Blus 1.5

52

el
B&/Gul
Blue "Yellow

W
L

z L
1.5  Green 1.5

- 51

60

U
U
] i i Gibn 1,5
Green 1.5

L

(%]
Gréin 1
Green 1.5

Gran 1,5 - Graen 1,5

Gign 1,5

Graen/Blue 1,5
Grin/Réd 1,5
Blue/Yellow 1,5
Gro 1,5

Bia/Gul 1,5
Blus/Yellow 1.5

[
]

lRﬁD REDI | -SVART BLACK I

HANKONTAKT _ 8 POLE HOMNKONTAKT 4 POLE HONKONTAKT 8 POLE
MALE CONTACT FEMALE COMTAXT “FEMALE CONTACT

Fig. 240. Panel with supplementary instruments (e.g. alarm)
See also Block diagram, page 122.

51. Instrument lighting

52. Qil pressure gauge — reverse gear
53. Alarm separator .
54. Pressure gauge, turbo (not MD70C) Cable areas are given in mm<
55, Exira switches {max. 5A per switch)

56. Charging warning lamp

57. Warning lamp for oil pressure — engine
58. Warning lamp for coolant temperature
59. Buzzer mm? | 0.75 1.5

60. Hour meter AWG | 19 15 (16)

Conversion mm2/AWG




MD70C, TMD70C

B3 71,5-Blve 1,5

Fig. 241. Panel with fuel gauge and rudder indicator

Vit 1,5 = vory 1.5

See also Biock diagram, page 122.

71. Instrument lighting

72. Fuel gauge

73. Rudder indicator

74. Extra switches {max. bA per switch)

75. Sender, fuel gauge

76. Sender, rudder indicator {the free blue 1.5 mm? cable is to be,
connected to 104 in the engine’s connactor box)

Bl 1,5=8luet 5

Svart 1,5 - Black 1.5
Gih 1,5 - Green 1.5
Blad 15 -Bivel5

Cable areas are given in mm?2

Conversion mm2/AWG

mm? |075 |15
AWG |19 15 (16}

Bl& 1,5 -Blus 1,5

HANKONTAKT - 4 POLE
MALE CONTACT

Gron 1,5

82

2
< Bla/Rus 0,75
Blue/Red 0, 73]

(83
g

Blue/Yellow 1.5

" Fig. 242. Panel for alternative steering place
(""Flying Bridge"}

See also Block diagram, page 122.

Charging warning lamp

Warning lamp, oil pressure — engine -
Warning lamp, coolant temperature
Extra switches {max. 5A per switch)
Alarm separator

Buzzer

Instrument lighting

Switch, instrument lighting .
Stap button GRON GREEM ROD RE

Wa/Gul 1,5

£

Rev. counter -
HANKOMTAKT 8 HONKONTAKT B POLE
Start button R FEMALE CONTACT




. MD70C, TMD70C.

HOMKQNTAKT  B-pals HMANKONTAKT 8-pele HAMNEONTAKT 8-pole
FEMALE COMTACT MALE CONTACT "MALE CONTACT

I SVART BLACK I ' © SVART BLAGK

T

ROD RED
S

Graenked | 5 ]
Sown 1,5

Fig. 238. Engine
See also Block diagram, page 122.

1. Batteries. For capacity see
“"Technical Data”
Main switch
Starter motor
. Alternator
. Alternator (1600W, optional equip-
ment}) -
3lz . Voltage regulator
T ADa . Voltage regulator {optional equip-
14[Imsl1lo|ilf}:?aslnsfmqna|11a|117]1 Jr0g111 ]119|114]112]‘ggfj‘,';'t'}‘:?,%’;'4 s mer}t? Mugt ot be fitted on the
1 engine.
Srun 1,3 - Brown | .3 . Fuses 50A for standard alternator*
TP (80A for 1600W alternator}*
Fuses 25A (in both cases)*
Oil pressure sender — engine
Stop solenocid
Coolant temperature sender
Qil pressure switch {for hour me-
tar)
12. Engine speed sender
13. Oil pressure sender, reverse gear
14. Oil pressure switch
15. Pressure sender - turbe ({not
MD70)
16. Coolant temperature switch
17. Starter cut-out relay*

Yellow 1.5
Grén/R8d 1,5

ViyRod 1,5 - ivory/Red 1.5
R5d 6 - Red &

BlaRud 1.5 - BlugRed (.5
Bun 1,5 v brown 1,5

BlsA-Blued
Vir 2,5+ lvory 2.5
Svart 1,5 - Block 1.5

Swort 1,5 = Black 1.3
Grén/Bla 1,5
I Green/Blue 1.5

Blé/Blue 1.5

VIr2,5 - oy 2.5
Svart 1,5 - Black 1,5

* Located in the connector box.

Brun 1,5 = Brown 1.5

Bla 1,5

Blue 1,5
# 14
—&F

Ba/Gul 1.5

P

Grén/Réd 1,5 - Graan/Rad 1.5

L

BlasBlum 1.5

2
w
=
=

818 7,5 - Blue 1.5

8lua/Yellow 1.5

3

-103
Svart 1,5 - Black 1.5|_ I__'.'I

Rid 14 - Red 16
BI& 16~ Blua 1&

Conversion mmZ/AWG*
* American Wiring Gauge

mm? | 1.5 25
AWG | 15 (18) | 13

Cable areas are given in mm?




MD70C, TMD70C .

Vit 1,5 = lvory 1.5 | /. Vit 1,5 = lvory 1.5 IL

Bta 1,5 - Blua 1.5 ig 1.5- Blua 1.5
& B

Grtin 2,5 - Green 2.5

33

Bla 1,5~ Blue 1.5

f G
Brun 1,5 = Brown 1.5 Blad1,5- Blue 1.5

Griin 2,5 - Green 2.5|

Grtnl, 5!
[Groenl. 5‘ 37 ;

31@:55-:}_;

Grbn 2,5 38
Grbn 2,5
Green 2.5

5 50
7a 39

30

Red }.5

G

Grs 1,5- Grey 1.5

Gul 1,5 - Yellow 1.5
Svart 2,5 = Black 2.5

—~

Svart 1,5~ Block 1.5 |

Gri1,5- Grey 1.5
Bl 1,5 Blue 1.5
Svart 1,5~ Black 1.5
Grin 1,5 « Green | .5
Bl§ 1,5~ Blue | .5

Gron 1,5 = Graen | .5 pree——y
Svort 2,5 = Black 2.5

e 1,5-8luel.5
Grin 2,5 ~ Green 2,5
Gré 1,5 - Grey 1.5

Rid &6 - Red &
Blo 4 - Blye 4
Svert 1,5 - Black 1,5

[swuu BLACK l SVART BLACK " SVART BLACK ” GRON GREEN ][ SVART BLACK l

HONKONTAKT 4 POLE ~ .  HANKONTAKT 8 POLE HONKONTAKT 8 POLE HONKONTAKT & POLE " HANKONTAKT 4 POLE
FEMALE CONTACT MALE CONTACT FEMALE CONTACT FEMALE CONTACT MALE CONTACT

Fig. 239. Instruments, basic pane!
See also Block diagram, page 122.

31. Instrument lighting
32. Voltmeter

33. Qil pressure gauge )
34. Coolant temperature gauge Cable areas are given in mm?
35. Stop button .

36. Series resistance Conversion mm2/AWG

37. Start button
38. Rev. counter
39, Key switch 1.5 2.5
40. Rheostat for instrument lighting 15 (16) | 13




References to service bulletins

Concerning







