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Introduction 

This Service Manual is the product of existing technical publications. Special care has been taken 
to provide accurate information on removal, disassembly, assembly, inspection, installation, and 
adjusting procedures, backed with the technical data necessary to do the job. 

The material in this manual is divided according to the Mercedes-Benz Component Group System 
as outlined on the GROUP INDEX page. This page will quickly direct the reader to the Major 
Component Group. Each Major Component Group begins with a JOB INDEX listing all jobs 
within that group. 

Mercedes-Benz of North America, Inc. recommends that repairs to, and maintenance of, 
Mercedes-Benz automobiles be performed only by Mercedes-Benz trained personnel at authorized 
Mercedes-Benz dealerships. 

The information contained in this special publication is ordinarily issued by Mercedes-Benz of 
North America, Inc., in conjunction with supplementary service literature and special tools 
supplied only to its authorized dealers. The repair and maintenance procedures outlined herein 
are procedures to be used by trained Mercedes-Benz service and dealership personnel. Supple­
mentary service literature will not be provided with this publication, but may be contained in 
reprints of this Service Manual. 

Please note that this manual has been compiled from various sources, some of which cover 
models other than the subject of this book. Always refer to the model and system identification 
information. 

The information contained in this manual was accurate to the best of our knowledge at the time 
the manual was approved for publication. However, the right is reserved to make produktion, 
design and specification changes at any time, without notice and without obligation to give 
notice. Any such changes will not be contained in this manual. 

Mercedes-Benz of North America, Inc. assumes no liability for any damage to person or property 
caused by the utilization of this publication to effect maintenance or repair work on Mercedes­
Benz automobiles. 

MERCEDES-BENZ OF NORTH AMERICA, INC. 
Technical Publications 
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Instructions for use of service manual 00 

Complete Service Manual coverage for late model 

year Mercedes -Benz vehicles requires four individual 
manuals: 

Service Manual, Engine 
Service Manual, Transmission 
Service Manual, Chassis and body 
Service Manual, Heating and air conditioning 

Throughout these manuals, the vehicles are identified 

by their chassis and engine numbers. These numbers 
are made up of the first six digits of the respective 

serial number. For the actual location of chassis and 

engine numbers, see page 00-015/1. In cases where 
the repair instructions apply to all versions, only the 
first three digits of the respective number are refer­
enced. 

For example, engine 617 applies to all 617 engines. 

However, engine 617.951 would only apply to the 

engine used in model 300 SD (1981-85). 

Location of specific repair instructions 

First locate the Group No. in the Group Index. 

Individual groups are separated by an easily visible 
dividing page, which is followed by the job index 
page. Then check the job index for the exact job 
required. The first page of a typical job description 
looks like this: 

03-320 Mounting of crankshaft 

Job Title appears on J 
same I ine as Group No. 

lI 1 
03.8-320/1 

Group No. 
Sub Group No. 

Job No. 

Page No. 

Technical data, tightening torques and tools are 
listed at the beginning of each job. 

All dimensions are in metric units, unless otherwise 
indicated. Any part numbers given are only used for 
identification and easier differentiation between 
individual components, and are not intended for 
ordering purposes. 

00-005/1 



Engine and vehicle identification 00 

This manual applies to the following passenger cars, from model years 1978-85: 

USA Model year Chassis Engine 
Model From To Type Type 

300 SD 1978 1980 116.120 617.950 
300 SD 1981 1985 126.120 617.951 
300TD 1981 1985 123.193 617.952 
300 D 1982 1985 123.133 617 .952 
300 CD 1982 1985 123.153 617.952 

00-010/1 



Vehicle identification number locations 00 

Identification of vehicle 

When ordering spare parts, please quote chassis and 
engine numbers. 

With your MERCEDES-BENZ you receive two 
vehicle data cards listing all major vehicle data. 

Example: 

Identification plates 300 SD 

Certification tag 
(left door pillar) 

2 Identification tag 
(left window post) 

3 Chassis no. 
4 Engine no. 
5 Body no. and paintwork no. 
6 Emission control tag 
7 Information tag 

California version 
Vacuum line routing for emission 
control system 

8 Emission control tag 
Catalyst information 

00-015/1 



Engine 

Model 

Chassis type 

Engine 

Operation 

Number of cylinders 

Arrangement of cylinders 

Bore/stroke 

Total eff. piston displacement 

Compression ratio 

Firing order 

Max. engine rpm (no load) 

Engine output 

Max. torque 

Crankshaft bearings 

Valve arrangement 

Camshaft arrangement 

Oil cooler 

Cooling 

Lubrication 

Oil filter 

Air cleaner 

Electrical system 

Battery 

Starter 

Alternator 

mm 

cc 

kW/rpm 
SAE net bhp/rpm 

Nm/rpm 
SAE net lbf-ft./rpm 

Voltage 

Capacity 

Bosch 

Bosch 

* Model year 1980 120 bhp at 4350 rpm 

Technical data 00 

Model years 1978-84 

300 SD 300 TD 300 D 300 CD 

116.120 126.120 123.193 123.133 123.153 

617.950 617.951 617 .952 

4-cycle diesel, MB prechamber design with turbocharger 

5 

In-line, vertical 

90.9/92.4 

2998 

21.5 : 1 

1-2-4-5-3 

4900-5200 

85/4200 89/4350 
110/4200* 170/2400 

235/2400 250/2400 
168/2400* 170/2400 

6 

Overhead 

I overhead camshaft 

Air-to-oil cooler 

Water circulating pump, thermostat with by-pass line, 
fan with viscofan clutch, finned tube radiator 

Pressure lubrication via gear-type pump 

Combination full-flow by-pass filter 

Dry air cleaner with paper cartridge 

12 V 

88 Ah 

JF 12V2.3kW 

K1 14 V 55 A 20 

170 lbf-ft at 2400 rpm 

00-020/1 



00 Technical data 

Model year 1985 

Engine 

Model 300 D, 300 CD, 300 TD 300 SD 

Chassis type 123.133, 123.153, 123.193 126.120 

Engine 617 .952 617.951 

Operation 
4-cycle diesel, MB prechamber design with turbocharger 
and boost pressure control 

Number of cylinders 5 

Cylinder arrangement In-line, vertical 

Bore/stroke mm 90.9/92.4 

Total effective piston displacement cc 2998 

Compression ratio 21.5 : 1 

Firing order 1-2-4-5-3 

Maximum speed, no load rpm 5100 ± 100 

kW/rpm 
Federal 92/4350 
California 88/4350 

Engine output (SAE) 

net bhp/rpm 
Federal 123/4350 

California 118/4350 

Nm/rpm 
Federal 250/2400 
California 240/2400 

Maximum torque (SAE) 

net lbf-ft/rpm 
Federal 184/2400 
California 177/2400 

Crankshaft bearings 6 (multi-component friction bearings) 

Valve arrangement Overhead 

Camshaft arrangement 1 overhead camshaft 

Oil cooler Air-to-oil cooler 

Cooling 
Water circulating pump, thermostat with bypass line, 
finned tube radiator, fan with viscofan clutch 

Lubrication Pressure lubrication via gear-type pump 

Oil filter Combined main and bypass filter 

Air cleaner Dry air cleaner with paper cartridge 

00-020/2 



Technical data 00 

Electrical system 

Battery 
Voltage 12 V 

Capacity 92 Ah 

Starter Bosch JF 12 V 2.3 kW 

Alternator Bosch 910W(14V65A) 

Filling capacities - all turbodiesels 

Model 116.120 123.133/153 123.193 126.120 

Engine 

Fuel tank/reserve approx. I 82/14 80/10.5 10/11 77 /12.5 

Initial filling Engine oil approx. I 8.5 8.5 8.5 8.5 

During oil and 
Engine oil approx. I 7.5 7.5 7.5 7.5 

filter change 

Q.) 

C 
Oil pan up to ·-en 

C 
marks on oil Engine oil max./min. I 6/4.5 6/4.5 6/4.5 6/4.5 UJ 

dipstick 

Air-oil cooler Engine oil approx. I 0.7 0.7 0.7 0.7 

Coolin system with heater Coolant approx. I 12.4 12.5 12.5 12.5 

Coolant pump maintenance-free 

Brake system Brake fluid approx. I 0.5 0.5 0.5 0.5 

Initial 

Automatic transmission ATF filling/ approx. I 6.6/5.3 7.3/6.2 7.3/6.2 7 .3/6.2 Oil 
change 

Rear axle hypoid gear oil SAE 90 approx. I 1.0 1.0 1.0 1.3 

ATF for 
Power steering manual trans- approx. I 1.4 1.4 1.4 1.2 

mission oil 

00-020/3 



01-010 Checking compression pressure 

Test values for engine at operating temperature in bar gauge pressure (atii) 

Normal compression pressure 

Minimum compression pressure 

Permissible difference between the individual cylinders 

Tightening torques 

Cap nuts of injection lines 

Injection nozzles in prechambers 

Pencil element glow plugs 

Special tools 

Compression pressure recorder with accessories 

Screw-in fitting for heating plug bore 

Contact handle for rotating engine 
( Component of compression 
pressure recorder 001 589 46 21 00) 

Note 

Measure compression pressure at 80 °C coolant tem­
perature. The compression pressure can be tested via 
heating plug bore or via prechambers. When pressure 
is below minimum compression pressure, check 
cylinders for leaks (01-015). 

01.8-010/1 F 2 

~00◄-8101 

24-30 

approx. 15 

max. 3 

Nm 

25 

70-80 

20-30 

001 589 4 7 21 00 

617 589 03 21 00 

001 589 46 21 08 



Checking 

Remove heating plugs or injection nozzles. 

2 Connect contact handle under battery to cable 
connector terminal 30 and 50. 

Model 116.120 

The cable connector is attached at the following 
points: 

Model 116.120: Under battery. 

Model 123 : On wheelhouse, right. 

Model 126.120: On frame side member 

Model 123 

Model 126.120 

3 Rotate engine several times at transmission idle 
position, so that residue and soot are thrown out. 

Attention! 
For the above purpose, push shutoff lever (stop) in 
direction of engine so that the injection pump is not 
injecting. 

01.8-010/2 F 2 



4 Enter screw fitting into glow plug bore or 
adaptor (component of compression pressure recorder) 
into prechamber. 

Connect compression pressure recorder. 

Screw fitting 

Compression pressure recorder, 
connected to glow plug bore 

Compression pressure recorder, 
connected to prechamber 

5 Rotate engine 8 revolutions for testing. 

Attention! 

For the above purpose, push shutoff lever (stop) in 
direction of engine so that the injection pump is not 

injecting. 

6 Insert new nozzle reeds prior to installation of 
injection nozzle. 

01.8-010/3 F 2 



01-015 Checking cylinders for leaks 

Data 

Total pressure loss 
On valves and cylinder head gasket 
On pistons and piston rings 

Special tool 

Socket 27 mm, 1 /2" square socket 

for rotating engine 

Screw fitting for glow plug bore 

Conventional tool 

Cylinder leak tester 

Checking 

Run engine up to operating temperature. 

2 Unscrew pencil element glow plugs. 

3 Remove air cleaner cap. 

4 Remove oil filler plug. 

5 Remove radiator cap and top up coolant. 

6 Enter screw fitting into glow plug bore of 1st 

cylinder. 

01.8-015/1 F 2 

max. 25 % 
max. 10 % 
max. 20 % 

000 589 65 09 00 

61 7 589 03 21 00 

e.g. made by Bosch, EFAW 210 A 

made by SUN, CL T 228 



7 Set piston of 1st cylinder to ignition TDC. For 

this purpose, rotate engine at crankshaft by means 

of tool combination. 

8 Connect cylinder leak tester to a compressed air 
system. Calibrate tester. 

9 Screw connecting hose of tester to screw fitting. 
Crankshaft should not rotate. 

10 Read pressure loss on tester. 

11 Check by listening whether pressure escapes via 

intake pipe, exhaust, oil filler cap, glow plug bore 

of adjacent cylinder or radiator cap. 

12 Check all cylinders in ignition sequence. 

Note: There is the possibility that the piston ring gaps 
of individual pistons are directly one above the other, 

so that the test result will be misrepresented. 

When in doubt, continue running vehicle and check 

cylinders for leaks once again later on. 

01.8-015/2 F 2 

1100-6498/1 

0 1053 8345 

2 4 5 3 



01-020 Evaluation of cylinder bores 

Tightening torques 

Cap nuts for injection lines 

Nuts for cylinder head cover 

Threaded ring for prechamber in cylinder head 

Injection nozzle in prechamber 

Special tools 

Box wrench socket, open, 17 mm, 
1/2" square for injection lines 

Socket 27 mm, 1 /2" square 

Socket wrench for threaded ring of prechamber 

Puller for prechambers 

Conventional tool 

1;J 

11004-6360 

Karl Storz GmbH, 7200 Tuttlingen 
Motoskop TW ( Kalt I icht) 

Nm 

25 

15 

150-180 

70-80 

000 589 68 03 00 

001 589 65 09 00 

615 589 00 07 00 

615 589 00 33 00 

Cylinder illuminating lamp with lens probes 103 26 CW (750 mm) and 
103 26 CT (210 mm). 

Note 

A visual checkup can be made with cylinder head in 

place by means of a cylinder illuminating lamp. For 

this purpose, the prechambers must be removed 
(01-417). 

01.8-020/1 F 2 

103-15713 



When evaluating scored or streaky cylinder walls, it is 

often difficult for a workshop to decide whether the 
damage is already extensive and requires removal or 
repair of the engine, or whether the evidence is harm­
less. The following instructions will help in making 
an expert and correct decision. 

With regard to marks on cylinder walls, the first im­
portant difference is between "optical streaks" and 

"seizure streaks". As a rule, "optical streaks" are 
about 3 mm wide, they are produced by the piston 
ring gaps and do not destroy honing structure; "seizure 
streaks", however, obliterate honing structure. 

With streaks in direction of "land" (in direction of 
piston pin) shaft streaks or seizures are not possible, 
since there is no contact between piston skirt and 
cylinder liner. 

01.8-020/2 F 2 



01-025 Measuring oil comsumption 

Special tools 

Oil dipstick with millimeter scale _____.~• -~••••dr~~r.~-»• 

Valve for interrupting oil return flow 
from air-oil cooler 

Telethermometer 

Note 

The oil consumption can be measured by means of oil 
dipstick with millimeter scale and the pertinent dia­

gram on back of data sheet. 

Since there are two oil dipsticks and different data 
sheets, the following instructions should be observed: 

On this engine use only oil dipstick, part no. 

115 589 15 21 00 (red handle). 

Data sheet 

German/English, print no. 800.99.402.00 B 
French/Spanish, print no. 800.99.402.01 B 

The sequence for measuring consumption is described 

on front page of data sheet. 

To avoid faulty measuring, check engine oil for dilu­
tion by fuel prior to measuring consumption. 

01.8-025/1 F 2 

11004-7663 
115 589 1 5 21 00 

11 0 589 00 91 00 

116 589 2 7 21 00 



To prevent any return flow of oil from air-oil cooler 

while measuring, install check valve between air-oil 
cooler and upper oil hose. 

If the check valves cannot be installed due to insuffi­
cient space, mount check valves with pipe elbow and 
connecting line. 

Bleed air-oil cooler prior to measuring consumption. 

For this purpose, plug 2 transparent plastic hoses on 
bleed screws located on check valve. Remove oil filler 
hole plug on cylinder head cover and insert both hoses 
into filler hole. 

Attention! 
To prevent oil ejections it is recommended to use an 

oil filler plug with two bores (OD of hoses). 

01.8-025/2 F 2 

118-9657 

105-9690 



01-030 Removal and installation of engine (oil capacity) 

Specified viscosity classes according to SAE 

during constant outside temperatures 

1 ) Durin9<,constant outside temperatures above+ 30 °C 
( + 86 F) SAE 40 may be used. 

2 ) Do not use. 
3) All season oil 
4 ) For oil types which are identified on pages 226.1 and 

227 .1 of Specifications for Service Products with 
footnote 1 ). the following applies: 

SAE 5W-20 below + 10 °C 
SAE 10W-30 in temperate zones all-year. 

Attention! 

+II 
+11 
+18 
+51 
+50 
+41 
+!2 
+23 
+14 
+ 5 
- 4 

+30 
+25 
+211 
+15 
+1D 
+ 5 

D 
- 5 
- ID 
-15 
-2D 

---------------~~~~~-!ll!m 

:~~~!ii--~ ' 
1184-9634/1 

Do not use single range oil grades of viscosity class SAE 10 for this engine. 

Oil capacity in liters (for approved engine oil grades refer to Specifications for Service Products) 

Engine (total capacity during initial filling) 8.5 

Tightening torques Nm 

Oil drain plug to oil pan 40 

Nuts for oil filter cover 20-25 

Bolts for engine carrier on engine mount front 70 

Special tools 

Tester for cooling system and closing radiator 001 589 48 21 00 

Radiator cap with hose for leak test 0, 1ni 
-- 11004-7124r 

605 589 00 25 00 

Syringe for removing oil 112 589 00 72 00 

01.8-030/1 F 2 



Conventional tool 

Engine hoist (Motordirigent) size 1.5 

Note 

Remove and install engine with transmission. 

Removal 

1 Completely drain coolant. 

Drain plug on cylinder crankcase 

2 On model 116.120, remove engine hood. 
On models 123 and 126.120 move engine hood 
into 90 ° position and engage detent lever (arrow). 

3 Remove radiator and fan cover. 

4 Remove viscofan coup I ing with fan. 

5 Remove air cleaner with intake line (4). 
For this purpose, pull off engine vent line (3) and on 
model 116.120 with double diaphragm vacuum pump, 
pull off vacuum line (2) and cable on temperature 
switch ( 1 ). 

0 
1 Temperature switch 100 C 
2 Vacuum line 
3 Vent line 
4 Intake line 

01.8-030/2 F 2 

e.g. made by Backer, D-5630 Remscheid 
order no. 3178 



6 Disconnect regulating linkage. 

7 Remove longitudinal regulating shaft while 
pulling out locking eye (arrow). 

Model 116.120 

On models 116.120 and 123, pull longitudinal 
regulating shaft out of rubber mount in forward 
direction and remove in rearward direction. 

Model 123 

On model 126.120, pull longitudinal regulating 
shaft out of guide lever in rearward direction and 
remove in forward direction. 

Model 126.120 

8 Unscrew oil filter cover and pull up slightly. 

9 Draw oil from reservoir of power-steering pump 
and disconnect hoses. 

01.8-030/3 F 2 



10 On model 116.120, remove refrigerant compressor 
with lines connected and put aside. For this purpose, 
unscrew 3 screws (5, 6 and 7). 

On models 123 and 126.120, drain air conditioning 
system and unscrew lines (arrows). 

11 Disconnect heating water hoses. 

12 Disconnect fuel and vacuum lines. 

13 Pull cable harness for pencil element glow plugs 
from preglow relay. 

14 Disconnect coolant temperature indicator. 

01.8-030/4 F 2 



15 Disconnect TDC transmitter on test socket. 
Unscrew test socket for this purpose. 

16 Pull cable plug from alternator. 

17 Disconnect cable to starter on battery and on 

cable connector. 

18 Unscrew oil pressure gauge on oil filter. 

19 On model 123 with level control, unscrew 
hydraulic oil pump with lines connected and put 
aside. For this purpose, just loosen screws (arrows). 

20 Unscrew exhaust on exhaust gas turbocharger. 

21 Unscrew exhaust lateral support on transmission. 

22 Disconnect ground connecting cable on body. 

23 Unscrew bolts for engine carrier on engine mount 
from below. 

01.8-030/5 F 2 



24 Unscrew both engine shock absorbers on frame 
cross member or console for lower contro arm. 

25 Remove shielding plate in range of universal shaft 
intermediate bearing. 

26 Loosen clamping nut of universal shaft. 

27 Unscrew universal shaft on transmission. 

28 Loosen all connections and pull off selector rod 
on transmission. 

29 Remove rear engine carrier with engine mount. 

30 Attach ropes of engine hoist to suspension eyes. 

Suspension eye front 

Suspension eyes rear 

01.8-030/6 F 2 



31 Lift out engine with transmission in a diagonal 
position of approx. 45°. 

Installation 

Attention! 
When installing a new engine following previous bear­
ing damage, flush oil cooler and oil hoses. 

32 Check engine mounts, engine shock absorber, 
oil, coolant and fuel hoses and renew, if required. 

33 Install engine and connect. 

34 Screw-on universal shaft and adjust (41-020). 

35 On model 116.120 unscrew intake scoop for 
inserting righthand holding spring (driving direction) 

on radiator. 

36 Check all drain plugs for tight seat. 

37 Add oil and coolant. 

38 Check coolant for antifreeze (20-010). 

39 Pressure-test cooling system with tester. 

40 Clean air filter elements or renew. 

41 Adjust idle speed (07. 1-100). 

42 On model 123, adjust engine stop (22-220). 

01 .8-030/7 F 2 



01-040 Engine breather - functional description 

A. Standard version, <§) Federal up to 1980, @ California up to 1979, CD starting 1981, 
(Dstarting 1982 

This engine has a closed, service-free 
crankcase breathing system. 

The engine blow-by gases and cylinder 
crankcase vapors flow through vent pipe 
( 1) and connection (2) on cylinder head 
cover to intake line (4) in front of com­
pressor. 

From here, they are flowing into com­
bustion chambers together with the 
intake air. 

A bypass line (5) is located between clean 
air end of air filter and breather line. 

By means of this line, the compressor can draw up 
clean air at high speeds in addition to blow-by gases 
and vapors. 

The additional intake of clean air will restrict the 
vacuum in cylinder crankcase. 

1 Vent pipe 
2 Connection 
4 Intake line 
5 Bypass line 

.. Blow-by gases 

¢=J Fresh air 

For@ Federal 1980 the vent pipe (A) screwed to 
inside of cylinder head cover has been replaced by 
a vent plate (B) which is riveted-on and sealed with 
silicone rubber. As a result, the volume of the oil 
separating space (damping chamber) has been enlarged. 

This cylinder head cover is mounted as standard 
equipment and for CD from start of series. 

01.8-040/1 F 2 

4 1 



B. <@) Federal starting 1981, (@) California starting 1980 

The complete engine breathing system requires no 
maintenance. 

The engine blow-by gases and cylinder crankcase 
vapors are flowing via vent plate ( 1), which is revited 
to cylinder head cover, and connection (2) to cyclonic 
oil separator (3), which is located in air cleaner housing. 

From there, they are flowing by way of the intake 
line (4) in front of compressor and together with the 
intake air into the combustion chambers. 

The oil separated in cyclonic oil separator (3) flows 
through return line (6) and check valve (7) installed 
in oil pan upper half toward oil pan. The check valve 
prevents that the vacuum in intake system will draw 
oil vapors out of oil pan. 

1 Vent plate 
2 Connection 
3 Oil separator 
4 Intake line 
6 Return line 
7 Check valve 

<:;:::J Fresh air 

- Blow-by gases 

Starting model year 1981, the vent line between 
cylinder head cover and air cleaner has been changed 
from oval to round for better flow characteristics 
(arrow). 

01 .8-040/2 F 2 

3 2 1 



01-110 Measuring, boring and honing cylinder bores 

Coordination piston - cylinder 

Version 1
) Group no. Piston dia. 

Standard 
0 90.845 - 90.855 
1 above 90.855 - 90.865 
2 above 90.865 - 90.875 

Cylinder bore 

Max. wear limit in forward or transverse direction 

Permissible out-of-true and conicity 

Permissible deviation vertically in relation to crankshaft 
center line, with reference to cylinder height 

Permissible roughness 

Permissible waviness 

Honing angle 

Chamfer of cylinder bores 

1 These engines have no repair steps. 

Note 

In addition of a visual checkup, in particular in the 
event of complaints about "high oil consumption" 
measuring of cylinder bores is unavoidable. 

For this purpose, measure the clean cylinder bores 
with internal measuring instrument at measuring 
points, 1, 2 and 3 in longitudinal direction A (piston 
pin center line) and in transverse direction B. 

With piston installed, the measuring point 3 is barely 
above piston, at BOC. 

a Upper reversing point of 1st piston ring 
b B DC of piston 
c Lower reversing point of oil scraper ring 

01.8-110/1 F 2 

when new 

wear limit 

Cylinder dia. 

above 
above 

A 
B 

1 

2 

3 

90.898 - 90.908 
90.908 - 90.918 
90.918 - 90.928 

0.10 

0.014 

0.05 

0.05 

0.002-0.004 

50 % of roughness 

25° 

refer to Fig. 



Chamfer cylinder bores after boring. 

For honing, the material allowance should not exceed 
0.03 mm. 

01.8-110/2 F 2 

v~ 
0 
+ 
co 
0 



Renewing, boring and honing cylinder liners 

Coordination piston - cylinder 

Version 1
) Group no. 

Standard 
0 
1 
2 

Cylinder crankcase 

Basic bore in cylinder crankcase 
for cylinder liner 

Permissible out-of-true of basic bore 
in cylinder crankcase 

Roughness of cylinder crankcase 
parting surface 

Cylinder bore 

Permissible out-of-round and conicity 
of cylinder bore 

Permissible roughness of cylinder bore 

Permissible waviness of cylinder bore 

Honing angle 

Chamfer of cylinder bores 

Self-made tool 

' ',,, ,,,,,,/ I 
~'--~ I 

'-- 70 

Piston dia. 

above 
above 

,..._ CX) 

Mo en en 
$~ 

90.845 - 90.855 
90.855 - 90.865 
90.865 - 90.875 

Mandrel for pressing or knocking out cylinder liners 

01.8-115/1 F 2 

Cylinder dia. 

above 
above 

90.898 - 90.908 
90.908 - 90.918 
90.918 - 90.928 

94.000 
94.035 

0.1 

0.006-0.016 

0.014 

0.002-0.004 

50 % of roughness 

refer to Fig. 

200 7 
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Note 

Always install approved cylinder liners only (refer to 
spare parts data). 

Owing to different manufacturers, the cylinder liners 
are identified with notches at lower edge. 

1 notch = Teves; 2 notches= Pleuco; 
3 notches= Wizemann; 4 notches= Brico 

Renewal 

1 Press out cylinder liners with self-made mandrel 
and a press or knock out with a hammer. 

2 Thoroughly clean basic bore. 

A = 4.3-4.6 mm 
B = 96.02-96.08 mm 
C = 0.25-0.35 mm 
D = 94.000-94.035 mm 

3 Measure basic bore (D) in cylinder crankcase. 

If the out-of-true condition exceeds 0.1 mm, do not 
use cylinder crankcase any longer. 

4 Position new cylinder liners. Place steel plate of 
pertinent size on liner flange and press-in liner with 
a press or knock in with a hammer. 

After pressing or knocking in cylinder liner, leave for 
another approx. 7 seconds under press (setting pres­
sure) or add a few setting blows with hammer. 
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5 Mill or grind off projecting liner flange. Remove 
as little as possible from cylinder crankcase parting 
surface. Guide milling cutter or grinding wheel 
centrally over cylinder bores. 

6 Enlarge cylinder liner bores in two steps. For 
honing, leave an allowance of 0.03 mm in bores. 

7 Chamfer cylinder liners. 

8 Hone cylinder bores. 

9 Measure cylinder bores and select pertinent pistons 
(02-316). 
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01-120 Facing cylinder crankcase parting surface 

Data 

Height of cylinder crankcase when new 

Minimum height following required removal of material 

Permissible unevenness of parting surface 

Permissible roughness of upper parting surface 

Permissible deviation in parallel of upper parting 
surface in relation to longitudinal direction 

Pressure-test with air under water in bar gauge pressure 

Chamfer of cylinder bores 

Note 

Prior to facing, check piston standout. Do not exceed 
piston standout of 0.9 mm (03-316). 

Chamfer cylinder bores after facing. 

If the cylinder crankcase parting surface has been 
reconditioned, reset the timing (05-215). 
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01-130 Knocking-out and inserting steel balls for main oil ducts 

Self-made tool 

Mandrel for knocking-in steel ball 

Note 

The main oil ducts in cylinder crankcase are closed 
at transmission end by means of a steel ball ( 17 mm 
dia.) (arrows). 

During engine repairs, the steel balls must be knocked 
out to clean main oil ducts. 

Undamaged steel balls can be used several times 
without refinishing ball seat. 

Replace damaged steel balls. 

In the event of leaks, reset steel balls with knocking-in 
mandrel approx. 1 mm (dimension is indicated on 
knocking-in mandrel). 

If the leaks are then not yet eliminated, knock-out 
the respective steel ball and replace by closing 
plug M 18 x 1.5, part no. 000 906 018 000. 

For this purpose, cut thread M 18 x 1 .5 to a depth 
of 10 mm as shown on drawing. 
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Thoroughly remove chips from oil duct. 

C9at closing plug M 18 x 1.5 with sealing glue, 
part no. 002 989 94 71 and screw in. 

Upper main oil duct 

Knocking-out 

Remove transmission and flywheel (03-410). 

2 Remove radiator (20-420). 

3 Unscrew closing plug ( 1) and adjacent hex. nut. 

4 Knock out steel bal I from the front by means of a 
round steel bolt (13 mm dia.) approx. 850 mm long. 

Lower main oil duct 

Knocking-out 

Remove transmission and flywheel (03-410). 

2 Remove radiator (20-420). 

3 Remove pulley, vibration damper and balancing 
disc (03-340). 

4 Unscrew closing plugs ( 1 and 2). 

5 Remove inner slide rail in cylinder crankcase 
(05-340). 

6 Tilt engine slightly toward the rear. 

7 Knock out steel ball from the front by means of a 
round steel bolt (13 mm dia.) approx. 850 mm long. 
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Upper and lower main oil duct 

Knocking-in 

8 Thoroughly clean bore in pressing-in range of steel 
ball. 

9 Coat spherical cup on self-made knocking-in man­
drel with grease and place steel ball into cup. 

Knocking-in mandrel 
Material: C 45 
1 ) 17.1 + 0.1 = ball dia. 

10 

10 Position steel ball by means of knocking-in man­
drel and knock in up to stop on mandrel. 

11 Mount all removed parts. 

12 Run engine warm and check for leaks. 
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01-140 Replacing core hole closing cover in cylinder crankcase 

Special tool 

.. Mandrel for knocking-in 
core hole closing covers '¾@f""···"""'--,,-oo-4--

1
~i2s 

Note 

Core holes in cylinder crankcase are closed with sheet 
metal covers (34 mm dia.). 

Replace leaking closing covers on principle. 

At the right (driving direction) the closing plug 
(M 38 x 1.5) remains in place. 

Driving direction left 

This core hole can be used to insert cooling water 
preheater. 

Driving direction right 

Transmission end 
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Replacement 

Completely drain coolant. 

2 Remove components which obstruct access (e.g. 
transmission, intermediate flange, injection pump 
etc.). 

Drain plug on cylinder crankcase 

3 Position a chisel with a narrow blade or a screw­

driver into deep drawn edge of closing cover. 

4 Carefully knock closing cover on one side down 
until cover has turned around its own longitudinal 

axis (approx. 90°). 

5 Position water pump pliers against flange of pro­
jecting section and pull out closing cover. 
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6 Thoroughly clean core hole from residue. Sealing 
surface should be free of grease (arrow). 

7 Coat core hole with sealing glue, part no. 
002 989 94 71. 

8 Knock-in new closing cover by means of mandrel. 

9 Attach removed components. 

10 Add coolant. 

Note: The sealing glue should cure for approx. 45 
minutes before adding coolant. 

11 Run engine warm and check for leaks. 
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01-215 Removal and installation of front cylinder crankcase cover 

Tightening torques 

Screw M 18 x 1.5 x 45 on crankshaft 

Screws M 8 x 30 

Drain plug radiator 

Special tools 

Socket 27 mm, 1 /2" square 

Torque wrench 150-500 Nm, 
3/4" square 

Detent 

Puller for balancing disc 

Installation tool for radial sealing ring 

Sleeve for centering front 
cover and oil pan 

Conventional tool 

Connection 3/4" square socket to 1 /2" square head 

Removal 

1 Remove pulley, vibration damper and balancing 
disc (03-340). 

2 Remove front crankshaft radial sealing ring 
(03-324). 
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3 Unscrew cover and remove. 

4 Thoroughly clean sealing surfaces of cover and on 

oil pan top. 

Installation 

5 SI ip sleeve for centering cover on crankshaft 

journal. 

Attention! 
If except for the cover, the complete oil pan has also 
been installed, reinstall oil pan again first. For this 
purpose, place sleeve on crankshaft journal. 

6 Coat all sealing surfaces with sealing compound, 

part no. 001 989 46 20. 

7 Position cover and screw down. 

Attention! 

Tighten screws in oil pan first (arrows). 

8 Remove sleeve. If sleeve cannot be removed, insert 

mandrel into cross hole and turn out. 

9 Install new crankshaft radial sealing ring (03-324). 

10 Install pulley, vibration damper and balancing 
disc (03-340). 
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01-220 Installation and centering of intermediate flange 

Data 

Vertical runout of intermediate flange 

Tightening torques 

Fastening screws for intermediate flange 

Necked-down screw for driven plate and flywheel 

Special tools 

Dial gauge holder (2 each required) 

Socket 27 mm, 1 /2" square 

for rotating engine 

Self-made tool 

Threaded bolt 
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The intermediate flange is provided with two additional 
bores for centering the fitted pins of automatic 
transmission 722.303 (W 4 A 040). 

This intermediate flange is also installed on engines 
with automatic transmission 722.120 (W 4 B 025). 
Part no. 615 011 02 45. 

Start of series: February 1980 

Model Engine 
Engine end no. 

Chassis end no. 

116.120 
123 
126.120 

617 .950 022432 022082 
617 .952 
617.951 

Installation and centering 

start of series 
start of series 

1 Insert intermediate flange into fitted pins on 

cylinder crankcase. 

2 Slightly tighten the four fastening screws. 

3 Screw threaded bolt (self-made) into crankshaft 
and counterlock with hex. nut. 

4 Attach dial gauge holder with dial gauge to thread­
ed bolt. 

5 Position feeler pin against OD of round center. 

~t 
Shown on engine 116 ~-
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6 Turn crankshaft with tool combination and 
measure vertical runout. Vertical runout should not 

exceed max. 0. 10 mm. 

Note: When turning crankshaft, make sure that feeler 

pin of dial gauge is not getting stuck. 

7 Correct vertical runout by means of light blows 

against intermediate flange. 

8 Tighten fastening screws. 

Note: If the vertical runout exceeds 0. 10 mm, remove 

intermediate flange. 

9 Drill both fitted bores in intermediate flange to 

12.1 mm. 

10 Repeat item 1-8. 
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01-310 Removal and installation of complete oil pan 

Oil capacity in liters 

Oil pan 

Oil filter 

Air-oil cooler 

Tightening torques 

Oil drain plug to oil pan 

Oil pan upper half to cylinder crankcase 

Oil pan lower half to upper half 

Engine carrier to engine mount front 

Special tools 

Torque wrench with plug-in ratchet, 
1/2" square, 25-130 Nm 

Torque wrench with plug-in ratchet, 
1 /2" square, 40-200 Nm 

Screwdriver (Allen wrench) with tommy handle 
for hex. socket screws 5 mm, 300 mm long 

Knock-out mandrel 

Socket 27 mm, 1 /2" square 
for rotating engine 

Knocking-in tool for oil 
dipstick guide tube 

Conventional tool 

Engine hoist ( Motordirigent) size 1.5 
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Self-made tool 

Gauge for cutting off rear 
radial sealing ring 

Note 

Dimension a; 1.0 mm 

There are four oil pan upper half versions. 

a) Oil pan upper half with a connection for oil 
return line (10) from exhaust gas turbocharger. 

tnstalled on engines 617.950 (model 116.120) without 
EGR@ and 617.952 (model 123) with automatic 
transmission 722.120 (W48025). 

b) Oil pan upper half with two connections for oil 
return line ( 10) from exhaust gas turbocharger and 
from cyclonic oil separator (8) in air cleaner. 

Installed in engine 617.950 (model 116.120) with 
EGR@. 

7 Check valve 
8 Oil return line from cyclonic oil separator 

10 Oil return line from exhaust gas turbocharger 

c) Oil pan upper half with integrated supporting shell 
and a connection for oil return line ( 10) from exhaust 
gas turbocharger. 

Installed on engine 617 .952 ( model 123) with automat 
transmission 722.303 (W4A040). 
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d) Oil pan upper half with integrated supporting 
shell and two connections for oil return line ( 10) 
from exhaust gas turbocharger and from cyclonic 
oil separator (8) in air cleaner. 

Installed on engine 617.951 (model 126.120) and 
617 .952 (model 123) with automatic transmission 
722.303 (W4A040). 

Spare part oil pan upper halves for engines with 
EG R @are provided with check valve (7) and 
oil return line (8). 

They can not be installed on engines without EG R. 

On model 126.120 with engine, remove and install 
(01-030). 

Removal 

Drain engine oil. 

2 On model 116.120, remove engine hood. 

On model 123, move engine hood into 90 ° position 
and engage detent lever (arrow). 
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3 Remove intermediate member on air cleaner 
(arrow). 

4 Unscrew fan cover and place over fan; loosen 

radiator. 

5 Remove longitudinal regulating shaft. For this 
purpose, pull out locking eye (arrow). 

Model 116.120 

On models 116.120 and 123, pull longitudinal regula­
ting shaft out of rubber mount in forward direction 
and remove in rearward direction. 

Model 123 

6 Unscrew holding clamp of oil dipstick guide tube 
on power steering pump mounting bracket. 
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7 Slacken V-belt of refrigerant compressor and 
remove. 

Unscrew refrigerant compressor with carrier. For this 
purpose, unscrew screws ( 1-4) and loosen clamp 
(arrow) of air-oil cooler lines. 

8 Unscrew both engine shock-absorbers on frame 
cross member or console for lower control arm. 

9 Loosen exhaust lateral support on transmission. 

10 Unscrew fastening screws of engine carrier on 
engine mount from below. 

11 Unscrew oil cooler lines for automatic trans­
mission, on transmission, on intermediate flange and 
on oil pan upper half. 
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12 Unscrew the 4 lower screws on intermediate 
flange (arrows). 

13 Unscrew cover plate on intermediate flange. 

14 Unscrew oil pan lower half and remove. 

15 Knock-out oil dipstick guide tube as far as 
possible by means of knocking-out mandrel 9 mm 
dia. for valve guides. 

Attention! 
The oil dipstick guide tube cannot yet be pulled out. 

16 Pull off adaptor with strainer on oil pump 
(arrow). 

17 Unscrew oil pan upper half. 
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18 Attach rope of engine hoist (Motordirigent) to 
suspension eye at front on cylinder head (arrow). 

19 Lift engine as far as possible by means of engine 
hoist and a crane. For this purpose, on model 123, 

open rear clamp on air cleaner so that it will not 
abut against battery while lifting. 

20 Pull out oil dipstick guide tube. 

21 Pull oil pan in downward direction and remove 
in forward direction. 

To remove oil pan, turn crankshaft with tool combi­
nation until oil pan upper half can be pulled past 
connecting rod or crankshaft webs. 

22 Thoroughly clean parting surface on cylinder 
crankcase, on oil pan upper and lower half. 
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Installation 

Note: If a new oil pan upper half is installed, insert 
oil return pipe and contoured gasket first. 

Renew damaged or porous contour gaskets and 

O-rings. 

When removing oil return pipe, push out contoured 

sealing ring from oil pan first. 

23 Renew rear radial sealing ring in oil pan accord­

ing to condition. 

Insert new radial sealing ring into groove and work 

in with a lubricated hammer handle. 

24 To obtain an overlap, cut off radial sealing ring 
1 mm above parting surface, using self-made gauge. 

25 Provide radial sealing ring with engine oil. 

Dimension a == 1.0 mm 
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26 Coat parting surface of oil pan top uniformly 

with sealing compound, part no. 001 989 46 20. Use 
this type of sealing compound only. 

27 Position oil pan upper half, while inserting oil 
dipstick guide pipe, oil return pipe from exhaust gas 
turbocharger and from cyclonic oil separator (on 
engines with EGR only). 

9 Oil return line from cyclonic oil separator 
10 Oil return I ine from exhaust gas turbocharger 

28 Screw down oil pan upper half. 

29 Knock-in oil dipstick guide tube up to flange by 
means of knocking-in tool. 

30 Lower engine. Pay attention to installation posi­
tion of shielding plates and guide engine shock­

absorbers into bores on frame cross member. 

31 Insert adaptor with strainer at oil pump. 

32 Screw-on oil pan lower half with new gasket. 

33 For further installation proceed vice versa. 

34 Add engine oil. 

35 Run engine and add gear oil. 

36 Run engine warm and check for leaks. 
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Cylinder crankcase and oil pan 

55 

~ 56 

61@ ~~~~~~::::::--
62® 61a@ 

62a! 

- -

7 4 - ---___c_.--- - -

--..;:::::=-==~ -

75 

55 Cylinder crankcase 
55a Cover 
55b 4 combination screws M 6 x 25 
56 2 screws M 8 x 25 
58 Locking pin 
59 Crankshaft radial sealing ring 
60 Oil pan top 
61 4 spring washers B 8 
61a 2 spring washers B 6 
62 2 nuts M 8 
62a 2 screws M 6x20 
63 16 combination screws M 6x15 

(engine 617 .950/952) 
14 combination screws M 6x15 
(engine 617.951) 

64 2 combination screws M 6x60 
(engine 617 .950/952) 

01,8-310/10 F 2 

8 combination screws M 6x60 
(engine 617.951) 

© (© 
77a 78a 

~ 
58 
e 

~ 
67 

65 4 combination screws M 6x30 
(engine 617.950/952 

66 2 screws M 8x95 
66a 2 screws M 8x20 

68a 

67 2 threaded inserts 10/14x20 (engine 617 .950/952) 
68a Oil dipstick 
69a 0-ring 
70a Oil dipstick guide tube 
72 Rubber grommet 
74 Gasket 
75 Oil pan lower half 
76 Combination screw M 6x15 (19 each) 
77a Sealing ring A 12x17 
78a Oil drain plug M 12 
80 Holder for oil dipstick guide tube 
81 Screw M 8x12 



01-405 Cylinder head bolts and tightening of cylinder head bolts 

Tightening torques and angle of rotation for cylinder head bolts on cold engine 

Cylinder head bolt version 

Hex. socket cylinder head bolts 
(cylinder head bolts with 
cylindrical shank) 

Double hex. socket cylinder 
head bolts (necked-down 
cylinder head bolts) 

Tightening steps 

Step 1 

Step 2 

Setting interval 

Step 3 

Step 1 

Step 2 

Setting interval 

Step 3 

Step 4 

Nm 

70 

90 

10 min 

100 

40 

70 

10 min 

Tighten M 8-cylinder head bolts by means of Allen wrench with tommy handle. 

Dimensions of double hex cylinder head bolts 

Thread dia. 
Length Max. length 

d 
when new (renew) 

M 12 104 105.5 
M 12 119 120.5 
M 12 144 145.0 
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Special tools 

Socket 10 mm, 1 /2" square, 140 mm long 
for hex. socket cylinder head bolts 

Socket 1 /2" square, 140 mm long for 
double hex. socket cylinder head bolts 

Screwdriver (Allen wrench) with tommy 
handle for hex. socket screws 
6 mm, 440 mm long 

Torque wrench with plug-in ratchet 
1 /2" square, 40-200 Nm 

Notes 

To obtain a more uniform and higher il"litial bolt 
preload, the cylinder head bolts with cylindrical 
shank (A) used up to now on engine 617 .950 have 
been replaced by necked-down cylinder head bolts 
(B) starting February 1979. On engines 617.951/952, 
they are installed from start of series. 

A Cylinder head bolt with cylindrical shank 
B Cylinder head bolt with necked-down shaft 

These cylinder head bolts have a reduced shank 
section (arrow) and longer threads. 
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In installed condition, the cylinder head bolts are 
identified by the double hex. socket (B), formerly 
hex. socket (A). 

A Hex. socket cylinder head bolt 
B Double hex. socket cylinder head bolt 

The cylinder head gasket has been simultaneously 
provided with an improved impregnation and the 
washers have been made harder. 

The cylinder head gasket is identified by the impressed 
part no., the washers by the olive-colored chromate 
surface. 

Cylinder head gasket part no. 617 016 05 20. 

The double hex. socket cylinder head bolts are tightened 
to an initial torque preload and an angle of rotation 
(refer to table). 

Since these cylinder head bolts are subject to a 
permanent elongation upon tightening, they must be 
replaced as soon as the max. longitudinal dimensions 
shown in table below are exceeded. 

Dimensions of cylinder head bolts 

Thread dia. 
Length Max. length ( L) 
when new (L) (renew) 

M t2 104 105.5 
M 12 119 120.5 
M 12 144 145.0 

Owing to the permanent elongation, the threaded 
bores in cylinder crankcase have been made longer 
and the cylinder head bolts have been shortened 
by 1 mm. 
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For this reason, they must not be installed in engine 
617.950 with hex. socket cylinder head bolts. 

The above applies also to the installation of short 
blocks and new cylinder crankcases. 

Always use the cylinder bolt version of removed engine. 

It is also not permitted to install mixed cylinder head 
bolts on one and the same engine. 

In the event of repairs on engines with double hex. 
socket cylinder head bolts only the cylinder head 
gasket with improved impregnation and harder 

washers may be installed. 

Tighten cylinder head bolts to initial torque preload 
and angle of rotation torque. 

Estimate angle of rotation. For this purpose, place 

adjustable torque wrench in release position (locked) 

into plug-in ratchet. Position adjustable torque wrench 
with plug-in ratchet longitudinally in relation to 
engine and turn until wrench is positioned transverse 
to engine. 

When tightening to angle of rotation torque, do not 
use a bending bar-torque wrench. 

On engine 617 .950 with hex. socket cylinder head 
bolts, the cylinder head gasket with improved impreg­
nation and harder washers may also be installed. 

Tighten hex. socket cylinder head bolts always 
according to torque. 

When tightening according to torque, the former 
warm tightening is no longer required. Instead, a 

10-minute setting interval must be maintained be­
tween tightening step 2 and 3 (refer to table). In 

addition, tightening step 3 has been increased by 

10 Nm to 100 Nm. 
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Tighten cylinder head bolts in steps in sequence of 
tightening diagram. 

Do not loosen cylinder head bolts after setting 

interval, but directly continue tightening. 

Independent of cylinder head bolt version, retighten­
ing of cylinder head bolts is no longer required 
during inspection 1000-1500 km or in the event of 
repairs after approx. 100-1500 km. 
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01-415 Removal and installation of cylinder head 

Valve clearance with engine cold (appr. 20 °C) with engine warm (appr.60 °C± 15 °C) 

Intake 0. ,al) o.1s 1l 

Exhaust 0.35 0.40 

I) 0.05 mm higher during lasting outside temperatures below -20 °C. 

Timing at 2 mm valve lift 

Camshaft code Intake valve Outlet valve 
Engine 

number 1
) opens after TDC closes before BDC opens before B DC closes before TDC 

with new timing chain 

617.9502
) 00 11.5° 13.5° 21 ° 

084) 

with used timing chain (starting at approx. 20 000 km) 

13.5° 15.5° 19° 

with new timing chain 

617.9503
) 90 15° 27° 

617.951 054) 

617.952 with used timing chain (starting at approx. 20 000 km) 

11 ° 17° 

1 
) The camshaft code number is punched into rear end of camshaft. 

2 
) @ up to model year 1979 

3
) § model year 1980 

4
) Camshaft made of chilled cast iron 

Tightening torques 

Nuts for cylinder head cover 

Hex. socket cylinder head screws 
(with engine cold) 

Hex. socket cylinder head screws 
(with engine cold) 

Necked-down screw for camshaft sprocket 
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Closing plug for chain tensioner 

Nozzle holder in prechamber 

Nuts for oil filter cover 

Oil supply line to exhaust gas turbocharger 

Screws for rocker arm bearing brackets to cylinder head 

Special tools 

Socket 27 mm, 
1 /2" square socket for rotating engine 

Socket 10 mm, 1 /2" square, 140 mm long for 
hex. socket cylinder head bolts 

Socket 1/2" square, 1
1

40 mm long for double ~"""~;;;:;:;;;;;;
1
;;;:a
1
5:Q 

hex. cylinder head bots 

Screwdriver (Allen wrench) with tommy handle for 
hex. socket screws, 6 mm, 440 mm long 

Impact puller for bearing 
bolt (basic unit) 

Threaded bolt for impact 
puller M 6, 50 mm long 

Threaded bolt for impact puller, M 6, 150 mm long 

Valve adjusting wrench 
14 mm (2 each) 

Holding wrench for valve spring retainer 

Contact handle for rotating 
engine (component of compression 
pressure recorder 
001 589 46 21 00) 

Torque wrench with plug-in ratchet, 
1 /2" square, 40-200 Nm 
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Note 

Remove cylinder head only from cooled-down engine. 
Remove together with exhaust manifold and boost 
air pipe. 

On engine 617.950@starting 1980, threaded bore 
(G) and seat bore in cylinder head for quick-start 
pencil element glow plugs have been extended by 
3 mm (Land L 1 ). 

L 19 mm 
L 1 22.5 mm 

This cylinder head has been installed on engines 617. 
951 /952 from start of series. 

In the event of repairs, the head can also be installed 
on engines 617.950 made at an earlier date. On the 
other hand, the cylinder head with shorter thread and 
seat bores should not be installed on engines with 
quick-start system, since a part of the quick-start 
effect will be lost. 

For these engines the cylinder head gaskets require no 
retightening. As a result, no retightening of cylinder 
head bolts is required during 1st inspection (1000-
1500 km) and in the event of repair, after driving 

1000-1500 km. 

The cylinder head gaskets welded in-between sheeting 
may be removed from package only directly prior to 
assembly, since they are sensitive to light and ozone. 

Removal 

1 Completely drain coolant. 

Drain plug on cylinder crankcase 
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2 Remove air cleaner with intake line (4). For this 
purpose, pull off engine vent I ine (3) and on model 
116.120 with double diaphragm vacuum pump, pull 
vacuum line (2) and cable from temperature switch (1 ). 

Model 116.120 
1 Temperature switch 100 °C 
2 Vacuum line 
3 Vent line 
4 Intake line 

3 On engines with EG R @cover return line from 
cyclonic oil separator to oil pan (arrow). 

4 On model 123 with level control, unscrew line 

holder from thermostat housing (arrow). 

5 Disconnect the three coolant hoses (arrows) on 
thermostat housing and heater supply hose on 
cylinder head. Remove upper coolant hose to radiator. 

6 Unscrew bleed line between cylinder head and 

water pump housing. 
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7 On model 123 with level control, remove hydraulic 

oil pump with connected lines and put aside. 

For this purpose, unscrew screws (arrows). 

8 Loosen oil filter cover and pull up for a short 

distance. 

9 Unscrew exhaust on exhaust gas turbo-charger 
(arrow) and on transmission. 
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10 Unscrew oil dipstick guide tube of automatic 
transmission on boost air pipe. 

11 Completely unscrew oil feed line for exhaust 
gas turbo-charger. 

12 Unscrew line (a) on boost air pipe. 

13 Remove injection line and cover connections. 

14 Unscrew or pull off cable harness on pencil 
element glow plugs, on pressure switch in boost air 
pipe and on @up to 1980 on temperature switch. 

15 Pull fuel return I ine from 1st injection nozzle. 

16 On models 123 and 126.120 with cruise control/ 
tempomat, unscrew actuator with holder on power 
steering pump carrier, disconnect linkage and put 
actuator aside. 

17 Remove power steering pump with bracket and 
fuel filter and put aside. 

For this purpose, unscrew the five screws indicated 
by arrows. 

Do not disconnect hoses and lines. 
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18 Remove exhaust turbo-charger. 

For this/purpose, unscrew holder (6) for air filter. 
Cover oil return pipe (arrow). 

19 Unscrew exhaust manifold support on manifold 
(arrow). 

20 Remove cylinder head cover. For this purpose, 
disconnect regulating linkage. Pull out locking eye 
of longitudinal regulating shaft (arrow). 

On models 116.120 and 123, pull longitudinal 
regulating shaft out of rubber mount in forward 
direction and remove in rearward direction. 

Model 116.120 
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On model 126.120, pull longitudinal regulating shaft 
out of guide lever in rearward direction and remove 
in forward direction. 

Model 123 

On models 123 with automatic transmission 722. 
303 (W4A 040) and 126.120, pull off central plug 
for vacuum lines (71) or vacuum lines. Disconnect 
bowden wire, compress black plastic clip (arrow) and 
pull bowden wire out of holder in rearward direction. 

Model 126.1 20 

21 Loosen necked-down screw for attaching camshaft 
sprocket, do not screw out. 

For loosening camshaft sprocket, apply counterhold 
with a screw driver or a steel bolt. 

22 Remove both rocker arm groups. For this pur­
pose, set camshaft in such a manner that the rocker 
arms are not under load. 
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23 Set engine to ignition TDC of 1st cylinder. For 
this purpose, rotate engine at crankshaft by means of 
tool combination. 

24 Mark camshaft sprocket and timing chain in 
relation to each other. 

25 On engines with EGR @, remove pipe line 
between EG R valve and exhaust manifold (arrow). 
For this purpose, unscrew shielding plate (10). 

26 Unscrew closing screw of chain tensioner and 
remove compression spring. 
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27 Remove slide rail in cylinder head. Pull out 
bearing bolt by means of impact puller. 

28 Remove camshaft sprocket. 

29 Loosen cylinder head bolts in reverse order of 
tightening diagram by means of Allen wrench insert 
and screw out. 

Unscrew the M 8-screws by means of Allen wrench 
6 mm, 440 mm long. 

30 Remove injection nozzles to remove the 5 screws 
adjacent to injection nozzles. 
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31 Lift out cylinder head. This can also be done by 
means of a crane and an engine hoist (Motordirigent). 
Suspend the cables for this purpose at the three 
suspension eyes. 

Suspension eye front 

Suspension eyes rear 

32 Pull out thrust bolts of installed chain tensioner 
in inward direction (arrow). 

33 Thoroughly clean cylinder crankcase and cyl­
inder parting surface. 

Installation 

34 Mount new cylinder head gasket. 

35 Mount cylinder head while paying attention to 
hollow dowel pins for locating cylinder head. 
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36 With double hex. cylinder head bolts, measure 

43 Install slide rail. 

44 Insert thrust bolts and compression spring of 
chain tensioner from outside. 

Position closing plug with new sealing ring and 
tighten to 90 Nm. 

45 Adjust valve clearance (05-210). 

46 Install injection nozzles. Insert new nozzle reeds 
first. 

47 Screw-on exhaust manifold support. 

48 I nstal I exhaust gas turbo-charger with new gasket. 
When positioning turbo-charger, pay attention to oil 
return pipe. Remove cover. 

49 Unscrew oil feed line for exhaust gas turbo­

charger. Insert new gasket for exhaust gas turbo­
charger. 

50 For further installation proceed vice versa to 
removal. 

51 Add coolant (20-010) and pressure-test cool­
ing system. 

52 Bleed injection system by means of a hand pump. 

53 Run engine and check for leaks. 

Note: Retightening of cylinder head bolts and setup 
of valve clearance on warm engine not required. 
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Cylinder head and cylinder head cover 

1 

~49a 

49 

14® 33 

ffl ffi@ 32 

~ 17~ 

1~ 1 

1 Filler cap 
2 Seal 
3 Cylinder head cover 
4 4 nuts M 8 
5 Cylinder head cover gasket 
6 Combination screw M 6 x 12 
7 3 combination screws M 5 x 10 
9 3 fastening clips 

10 Oilpipe 
11 Camshaft bearing crank end 
12 Camshaft bearing 
14 4 nuts M 8 
15 4 washers 8.4 
16 8 cyl. pins 8 x 8 
17 4 studs M 8 x 18 
18 5 Studs M 10 x 52 
18a Stud M 1 0 x 40 
19 Stud M 10 x 30 
21 Suspension eye 
22 Screw 
23 5 valve guides intake 
24 5 valve guides exhaust 
25 4 closing plugs M 26 x 1 .5 
26 Closing plug M 22 x 1.5 
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26a Closing plug M 30 x 1.5 
28 2 studs 
28a 2 studs 
29 2 combination screws M 8 x 20 
30 2 screws M 8 x 25 
31 2 washers 
32 5 cylinder head bolts M 12 x 105 or 104 
33 9 cylinder head bolts M 12 x 120 or 119 
33a 8 cylinder head bolts M 12 x 145 or 144 
34 22 washers 
35 Cylinder head 
36 Suspension eye 
37 Screw M 8 x 16 
44 Sealing ring A 30 x 36 
45 Screw connection 
46 Cylinder head gasket 
47 Sealing ring A 30 x 36 
48 Thread connection for heater 
49 Sealing ring A 18 x 24 
49a Connection 
50 5 threaded rings 
52 5 sealing rings 
59 5 pre-chambers 



01-417 Removal and installation of pre-chambers 

Data 

Pre-chamber standout on cylinder head 
dimension "c" 7.8-8.4 mm 

Tightening torques 

Coupling nuts of injection lines 

Nuts for cylinder head cover 

Pre-chamber in cylinder head (threaded ring) 

Nozzle holder in pre-chamber 

Special tools 

Open box wrench insert, 17 mm, 1 /2" square 
socket for injection lines 

Socket 27 mm, 1 /2" square socket 

Socket wrench for threaded ring of pre-chamber 

Puller for pre-chamber 

Note 

The prechambers of engines 616.912 and 617.912 
may not be installed on these engines. 

For identification, a code number (617/03) is shown 
at upper flange of pre-chamber. 

In addition, the pre-chamber can be identified by 
means of the smaller bore (0-9 mm dia.) for glow 

plug. A Prechamber 
engines 616.912/617.912 

B Prechamber 
engines 617 .950/951 /952 
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11004-6360 

Nm 

25 

15 

150-180 

70-80 

000 589 68 03 00 

001 589 65 09 00 

615 589 00 07 00 

61 5 589 00 33 00 
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Six burner bores of different diameter are in place 
in pre-chamber lower half (burner neck) at different 
levels and angle positions. 

The firing duct ( H) has a diameter of 8 mm, the 
burner neck (J) of 16 mm. 

H Firing duct 
J Burner neck 
K Burner bore 
L Burner bore 
M Burner bore 
N Burner bore 
0 Bore for glow plug 

8 mm dia. 
16 mm dia. 
2 mm dia. 

3.5 mm dia. 
2.5 mm dia. 
3.2 mm dia. 

9 mm dia. 

In addition, the pre-chamber bottom is of spherical 
shape. 

The spherical shape provides uniform wall thickness 
in range of burner bores. 

Removal 

1 Disconnect regulating linkage to remove cylinder 
head cover. Pull out locking eye of longitudinal 
regulating shaft (arrow). 

On models 116.120 and 123, pull longitudinal 
regulating shaft out of rubber mount in forward 
direction and remove in rearward direction. 

Model 116.120 

On model 126.120, pull longitudinal regulating shaft 
out of guide lever in rearward direction and remove in 
forward direction. 

Model 123 
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On models 123 with automatic transmission 722.303 
(W4A 040) and 126.120, pull off central plug for 
vacuum lines (71) or vacuum lines. Disconnect bowden 
wire, compress black plastic clip (arrow) and pull 
bowden wire out of holder in rearward direction. 

Model 126.120 

2 Remove injection lines. 

3 Pull fuel return hoses from injection nozzles. 

4 Unscrew complete nozzle holder by means of 
socket (27 mm). 
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5 Unscrew rod-type glow plugs (81 ). 

46 Cylinder head gasket 
50 Threaded ring 
51 Pre-chamber 
52 Sealing ring 
53 Nozzle reed 
80 Nozzle holder 
81 Rod-type glow plug 

6 Unscrew threaded ring (50) by means of socket 

wrench. 

For this purpose, screw insert (03) into threaded ring, 
place sleeve (02) into grooves of threaded ring (arrows) 
and tighten with nut (01 ). 

03 Screw insert 

Sleeve (02) should be seated in grooves tight enough 
to prevent slipping out of grooves when the threaded 

ring is released. 

Position wrench against hex. head of sleeve (02) and 

unscrew threaded ring. 

01 Nut 
02 Sleeve 
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7 Pull-out pre-chamber by means of puller. Screw 
spindle (01) into pre-chamber. Place bell-shaped 
member (03) on cylinder head. The contact surface 
of the bell-shaped member is provided with 2 lugs. 
One lug each should be seated in hex. or double hex. 
socket of cylinder head bolt adjacent to pre-chamber. 
Pull-out pre-chamber by rotating nut (02) with an 
open-end wrench. 

01 Spindle 
02 Nut 
03 Bell 

8 Remove sealing ring (arrow) from cylinder head. 

9 Cover bore in cylinder head. 

Installation 

Note: If the removed pre-chambers are installed 
again, check for perfect condition. 

Ball pin should not be burnt or scaled. 

In addition, if burner tops are scorched or if pre­
chamber lower half shows cracks, remove boost air 
pipe and check inside for traces of oil. 
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If oil-moist spots are found, check diaphragm of 
vacuum pump on engine 617.950 (§up to 1979 for 
cracks and other damage or renew vacuum control 
unit on injection pump of all engines. 

The faulty component is identified by means of the 
vacuum lines (blackened by oil). 

10 Place new sealing ring (52) into cylinder head. 
Use original sealing ring of specified thickness and 
shape only, so that the required distance (c) of 
7.8-8.4 mm between pre-chamber and cylinder head 
is maintained. 

Note: If a cylinder head has been faced at parting 
surface, add thicker sealing rings (52) between 
cylinder head and pre-chamber when installing pre­
chambers. 

The following sealing rings are available: 

Thickness Part No. 

1.9-2.1 (standard) 615 017 00 60 

2.2-2.4 615 017 01 60 

2.5-2.7 615 017 02 60 

2.8-3.0 615 017 03 60 

11 Screw spindle (01) of puller into pre-chamber 
(illustration item 7). Position pre-chamber in such 
a manner that the lug faces recess in cylinder head 
(arrows). 

Insert pre-chamber by means of light blows with a 
plastic hammer against spindle. Pull bell-shaped mem­
ber (03) with one hand in upward direction and hold 
in place (illustration item 7). 

01.8-417/6 F 2 



12 Lubricate threaded ring (50) and tighten to 
specified torque of 150-180 Nm by means of 
pertinent socket wrench. 

13 Screw-in pencil element glow plugs and connect. 

14 Insert new nozzle plate (53 Fig. item 5). 
The resilient nozzle plate can be installed on all 
engines. 

53 Nozzle plate 
80 Nozzle holder 
81 Pencil element 

glow plug 

15 Completely screw-in nozzle holder and tighten 
to 70-80 Nm. 

16 Install injection lines. 

17 Plug fuel return hoses to injection nozzles. 

18 Mount cylinder head cover. 
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01-418 Facing cylinder head parting surface 

Data 

Total height of cylinder head 

Minimum height upon machining 

Permissible unevenness of parting surfaces 

Permissible deviation in parallel of upper parting surface 
in relation to lower parting surface in longitudinal 
direction 

Roughness 

84.8-85.0 

84.0 

in longitudinal direction 0.08 

in transverse direction 0.0 

0.1 

0.016 

Test pressure with air under water in bar gauge pressure (ati.i) 2 

Minimum distance "a" with new valves 
and new valve seats 

Intake + 0.17 to -0.23 

Exhaust + 0.12 to -0.28 

Max. distance "a" with new valves 
and machined valve seats 

Intake 

Exhaust 

Facing 

Face parting surface of cylinder head. 

2 Refinish valve seats until minimum distance "a" is 
attained. 

3 Check timing (05-215). 
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01-420 Pressureatesting cylinder head 

Oat~ 

Test pressure with air under water in bar gauge pressure (atu) 2 

Special tools 

Pressure plate 61 7 589 01 25 00 

Suspension device 115 589 34 63 00 

Conventional tool 

Electrically heated water basin e.g. made by Otto Durr, D-7123 Sachsenheim-Ochsenbach 

Pressure test 

If cylinder seems to have cracks (coolant loss), a 
pressure test is required. 

Screw pressure plate on clean cylinder head. 

2 Close bores and connections. 

3 Connect compressed air hose ( 1) and set compressed 
air to 2 bar gauge pressure. 
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4 Attach cylinder head to suspension device and 
lower into water heated to 80 °C. 

5 If air bubbles are rising, find leaks. 
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03-310 Checking, renewing and tightening connecting rod bolts 

Dimensions of connecting rod bolt 

Part no. Thread dia. 

615 038 02 71 M 10 x 1 

Installation pressure of connecting rod bolt 

Tightening of connecting rod nuts 

Initial tightening torque 

Angle of rotation torque 

Special tool 

Angle of rotation tool 

Self-made tool 

Steel plate 

Checking 

Necked-down dia. when new 
(Fig. item 1) 

8.4-0.1 

~~t19l]tlti 
~"':""'" 

tJ-~~-

1 Measure minimum necked-down dia. prior to re-use. 
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Min. necked-down dia. c 

8.0 

45000 N 

40-50 Nm 

90-100° 

116 589 0 1 13 00 

refer to Fig. item 3 
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Note: When the minimum necked-down dia. of 
8.0 mm has been attained or is less than 7.2 mm, 
renew connecting rod bolt. 

Knock-out connecting rod bolt only for replacement. 

Replacement 

2 Knock-out connecting rod bolts. 

3 Press new connecting rod bolts into connecting 
rod at approx. 45 000 Nor knock-in with a hammer 

and mandrel. 

When knocking-in or pressing-in connecting rod bolts, 
place connecting rod on a ground steel plate. 

Tightening 

Hole spacing a = 67 mm 
Bore b = 11 mm 

4 Lubricate nuts and threaded support. 

5 Tighten connecting rod nuts to 40-50 Nm 
initial torque and 90-100° angle of rotation torque. 

Attention! 
Tighten connecting rod bolts knocked-in with a 

hammer for the first time at 60-70 Nm initial torque 
and 90-100° angle of rotation torque. 

This specification must be strictly observed, since 

otherwise the connecting rod nuts may become loose. 

Note: If no angle of rotation tool is available, the 
connecting rod nuts can also be tightened by means 

of a normal socket wrench with tommy bar in one 

step by an angle of 90-100°. This angle should be 

estimated as accurately as possible. To eliminate angle 
of rotation errors, do not use torque wrench for 

tightening according to angles of rotation. 
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03-313 Reconditioning and squaring connecting rod 

Data 

Center of connecting rod bearing bore to center 
of connecting rod bushing bore 

Width of connecting rod at connecting rod bearing bore 

Width of connecting rod at connecting rod bushing bore 

Basic bore for connecting rod bearing shells 

Basic bore for connecting rod bushing 

Connecting rod bushing OD 

Connecting rod bushing ID 

Roughness of connecting rod bushing, inside 

standard dimension 

repair stage 

standard dimension 

repair stage 

Permissible offset of connecting rod bearing bore in relation to 
connecting rod bushing bore with reference to a length of 100 mm 

Permissible deviation of parallel alignment of axes: 
Connecting rod bearing bore in relation to connecting 
rod bushing bore with reference to a length of 100 mm 

Permissible difference in weight of complete connecting 
rods within one engine 

Tightening torque 

Connecting rod nuts 
initial torque 

148.95 
149.05 

31.84 
31.88 

27.90 
28.10 

55.60 
55.62 

31.000 
31.025 

31.500 
31.525 

31.060 
31.100 

31.560 
31.600 

28.018 
28.024 

0.004 

0.1 

0.045 

5g 

40-50 Nm 

angle of rotation torque 90-100° 
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Special tool 

Angle of rotation tool 
~~t19!]1]tJ 

116 589 01 13 00 

Conventional tool 

Connecting rod straightening tool 

Note 

Connecting rod bearing bore (A) and connecting rod 
bushing bore (B) are of different width. 

Do not install these connecting rods on the other 
diesel engines. 

It is also not possible to install the connecting rods of 
the other diesel engines in this engine. 

The connecting rods are subdivided into weight classes. 

Colored dots on shank serve to identify the individual 
weight classes. 

Install only connecting rods with the same color dots 
in engine. 

Connecting rods which are overheated as a result of 
bearing damage (blue discoloration) should no longer 
be used. 

Connecting rod and connecting rod bearing cap are 
marked together. The connecting rod shank should 
have no transverse score marks and notches. 

Connecting rods with machined connecting rod 
bushing are available as spare parts. 
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e.g. made by Hahn & Kolb, D-7000 Stuttgart 
model BC 503 

di l l~-~-1 ll ~ 
1034 8346 

A Width of connecting rod bearing bore 
B Width of connecting rod bushing bore 



In the period from May to October 1980, connecting 
rod bearing shells of a second manufacturer (Karl 
Schmidt) were installed. Standard shells from Glyco. 

Installation 

Model Engine Engine end no. 

116.120 617.950 026417 - 028938 

123.193 617.952 000001 - 000238 

126.120 617.951 000001 - 001399 

Reconditioning 

1 Check connecting rod bolts and renew, if required 

(03-310). 

2 Check bores for connecting rod bolts. 

Mount connecting rod bearing cap on a connecting 
rod bolt. If the connecting rod bearing cap is moving 
downwards under its own weight, the connecting rod 

must be replaced. 

3 Mount connecting rod bearing caps, lubricate 

connecting rod nuts and tighten to 40-50 Nm 

preload and 90-100° angle of rotation torque. 

4 Measure connecting rod bearing basic bore. If basic 

bore exceeds a specified value of 55.62 mm or is 
conical in shape, refinish bearing cap supporting sur­

face on a face plate up to max. 0.02 mm. 
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5 Press-in new connecting rod bushing in such a 
manner that the oil bores are in alignment. 

Pressing-in pressure 2500 N. 

6 Machine or ream connecting rod bushing. 

7 Refinish lateral contact surfaces of connecting rod 
on a face plate. 

Squaring 

8 Square connecting rod by means of connecting rod 

tester. 

9 Align connecting rod bearing bore in relation to 
connecting rod bushing bore (parallel alignment). 

10 Check offset of connecting rod bearing bore in 

relation to connecting rod bushing bore and make 

corrections, if required. 
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03-316 Removal and installation of pistons 

Coordination piston-cylinder 

Piston code Group no. 
Engine number 

0 
All 10.18 1 

2 

Piston standout 

Distance between piston crown and cylinder 
crankcase parting surface 

Test values 

Piston clearance 

Difference in weight of pistons in one engine 

Piston pin dia. 

Piston pin clearance 

Gap clearance of piston rings 

Side clearance of piston rings 

Tightening torque 

Connecting rod nuts 
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in bushing 

in piston 

groove 1 
groove 2 
groove 3 

groove 1 
groove 2 
groove 3 

Standard dimension Std 

Piston dia. Cylinder dia. 

above 
above 

90.845 - 90.855 
90.855 - 90.865 
90.865 - 90.875 

standout max. 0.9 
standout min. 0.5 

When new 

0.043-0.063 

5g 

27 .995-28.000 

0.018-0.029 

0.00-0.01 

0.20-0.40 
0.15-0.35 
0.20-0.45 

0. 110-0.142 
0.070-0.112 
0.030-0.062 

initial torque 

90.898 - 90.908 
above 90.908 - 90.918 
above 90.918 - 90.928 

Wear limit 

0.12 

10 g 

1.5 
1.0 
1.0 

0.20 
0.15 
0.1 

40-50 Nm 

angle of rotation torque 90-100° 



Special tools 

Expanding pliers for piston rings 

Clamping strap for piston rings 

Angle of rotation tool 

Note 

The group number 0, 1 or 2, the piston code number, 
e.g. 10 and the driving direction arrow are punched 

into piston crown. 

The group number is also punched into cylinder crank­
case parting surface. 

Both group numbers (cylinder bore and piston) must 

be in agreement. 

The specified piston clearance will then be maintained. 

In the event of repairs, hone cylinder bores to dimen­

sions of available piston plus piston clearance. 

The piston shank is graphite-treated. 

Due to the higher thermic load, the pistons are cooled 
by means of an annular duct located in piston crowns 
(functional description refer to 18-040). 

03.8-316/2 

000 589 51 37 00 

000 589 04 14 00 

116 589 0 1 13 00 
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Removal 

Attention! 
To avoid damage to oil spray nozzles caused by con­
tact with connecting rod during removal of piston, 
remove oil spray nozzles (arrow) first (18-040). 

Removal 

Remove connecting rod with piston in upward 

direction. 

2 Remove piston pin lock and force out piston pin. 
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3 Recondition and square connecting rod (03-313). 

Installation 

4 Place piston on connecting rod in such a manner 
that the arrow ( 1) is pointing in driving direction and 
the lock nuts (2) in connecting rod are pointing to 
lefthand engine side. 

Attention! 
Do not heat piston. 

5 Push-in piston pin coated with engine oil manually. 

6 Place piston pin lock into groove. 

Check piston rings for easy operation. 

When installing used pistons, check piston rings for 
gap and side clearance. 

7 Lubricate clean cylinder bores, connecting rod 
bearing journals, connecting rod bearing shells and 

pistons. 
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8 Distribute gaps of piston rings uniformly along 
circumference of piston. 

9 Position piston ring clamping strap and insert 
piston. 

The arrow in piston crown should point in driving 
direction. 

10 Place connecting rod bearing cap with code 
numbers facing each other on connecting rod, lubri­
cate connecting rod nuts, tighten to 40-50 Nm 

preload and 90-100° angle of rotation torque. 

11 Rotate crankshaft and check clearance between 

piston pin eye and connecting rod. 

12 In TDC position of pistons, measure distance 
between piston crown and cylinder crankcase parting 

surface (refer to table). 

13 Install oil spray nozzles (18-040). 

Piston and connecting rod 

1 Piston 
2 2 piston pin locks 
3a Rectangular ring 3 mm 
3b Rectangular ring 2 mm 
3c Chamfered oil ring with expanding spring 
4 Piston pin 
5 Connecting rod 
6 Connecting rod bushing 
7 2 connecting rod bolts 
8 Connecting rod bearing upper and lower half 

10 Connecting rod bearing cap 
11 2 connecting rod nuts 
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03-318 Checking and reconditioning of crankshaft 

Data 

Crankshaft Crankshaft 
standard dimension bearing 
and repair stages journal dia. 

69.96 Standard dimension --
69.95 

1st repair stage 69.71 -----
69.70 

2nd repair stage 69.46 
69.45 

69.21 3rd repair stage --
69.20 

68.96 4th repair stage 
68.95 

Permissible out-of-round of crankshaft 
journals and crankpins 

Permissible conicity of crankshaft 
journals and crankpins 

Permissible radial runout 
of flywheel flange 

Permissible axial runout 
of fitted bearing 

Fillets 

Permissible radial runout of crankshaft 
journals when mounted on 

outer journals 

Scleroscope hardness of crankshaft 
journals and crankpins 

Permissible unbalance of crankshaft 
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Fitted bearing 
Pertinent thickness Width of 
of thrust washers journal 

2.15 34.00 
34.03 

2.20 34.10 
34.13 

34.20 --
2.25 34.23 

or 
or 

2.35 34.40 --
34.43 

or 
or 

2.40 
34.50 --
34.53 

on crankshaft bearing journals 

on crankpins 

journal 11, V 

journal Ill, IV 

Crankpin dia. Width of pins 

51.96 32.00 
51.95 32.10 

51.71 
--
51.70 

51.46 ~--
51,45 

to 32.30 

51,21 
51.20 

50.96 
50.95 

0.005 

0.01 

0.02 

0.02 

2.5 to 3.0 

3.0 to 3.5 

0.16 

0.25 

55-74 

15 cmg 



Note 

The bearing journals of crankshaft are not inductance 
hardened similar to other engines, but are hardened 
in a nitride bath. 

Contrary to inductance hardened crankshaft, a bath­

nitrided crankshaft is hardened at its entire surface. 

Conventional hardness tester (hardness drop tester) 

provides no information concerning proper hardness 

(depth of connecting layer) for crankshafts hardened 
in a nitride bath. No hardness test according to the 
above method is therefore required. 

When testing and reconditioning crankshafts, proceed 
in sequence of diagram below. 

Diagram 

* Refer to section "Explanations Concerning Diagram" 

V = scrap. 
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Visual checkup 

Heavy damage? yes 

no 

Crack test* 
Cracks showing up? yes 

no 

Measuring journals 
Dimensions in order no 

-

yes 

Lapping* ------11--------l----..... 

Dimensional checkup 
( Running true) 
Dimensions in order?_._ no ____ _, 

yes 

Completing 
crankshaft, 

balance, 
if possible 

03.8-318/3 

,I 

V 

V 

no 

Check whether reginding 

within final repair 
stage 4 is still 

possible 

I 
yes 

Grinding crankshaft 

Measuring journal 
Checking concentricity 

Crack test* 
Cracks showing up? __ yes __ V 

I 
no 

I 
Nitride hardening* 



Explanations concerning diagram 

Crack test 

Clean crankshaft. Bearing journals should be free of 
oil and grease. 

Magnetize crankshaft and apply fluorescent powder 
(fluxing). 

A color penetration test (immersion in bath or using 
spray can) may also be applied. 

Aid: Paint or fluorescent powder 
Cleaning agent 
Developer 

Hardening 

Crankshaft must be nitride-hardened in a salt bath. 

Attention! 
Prior to nitriding, close all threaded bores in crank­
shaft. 

Hardened threads will loose in strength and may 
therefore break out when tightening screws. 

Screw-in necked-down screws on flywheel flange. 

Screw-in a hollow center screw M 18 x 1.5 x 45 at 
front on crankshaft. 

Center screw is bored hollow to prevent a chemical 
reaction in salt bath caused by the air which might 
be enclosed behind screw. 

Duration and bath temperature are shown in nitriding 
specifications included upon delivery of nitriding 
equipment. 

To avoid distorsion of crankshaft, suspend crankshaft 
vertically into nitriding bath. 
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Material data: 49 Mn VS 3 BY 80-95. 

Depth of connecting layer: 0.014-0.022 mm. 

Then cool crankshaft in oil or salt water to 90° C. 

Upon nitriding, remove nitride residue in oil bores. 

Attention! 
Do not straighten crankshaft anymore after bath 
nitriding. 

Lapping 

Lap bearing journals with a lapping belt (grain 400) 
as follows: 

Slowly pre-lap for approx. 5 seconds 
Lap fast for approx. 25 seconds 

Checking of hardness 

Check nitrided bearing journals by means of metallo­
graphic etching. 

Pertinent tests can be made on scrapped crankshafts. 

Corrosion protection 

Coat crankshafts which are not immediately installed 
again with engine initial operation oil (SAE 30). 
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03-320 Mounting of crankshaft 

Data 

Crankshaft Crankshaft 
standard dimension bearing 
and repair stages journal dia. 

69.96 Standard dimension -.--
69.95 

1st repair stage 69.71 
69.70 

2nd repair stage 69.46 --
69.45 

69.21 
3rd repair stage --

69.20 

4th repair stage 68.96 --
68.95 

Basic bore and bearing play 

Basic bore dia. 

Basic bore width 
on fitted bearing 

Connecting rod width 

Permissible out-of-true 
of basic bore 

Permissible conicity of 
basic bore 

Bearing play radial 

Bearing play axial 

1 I For radial play try for mean value. 
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Fitted bearing 
Pertinent thickness 
of thrust washers 

2.15 

2.20 

2.25 

or 

2.35 

or 

2.40 

when new 

wear limit 

when new 

wear limit 

Crankpin dia. Width of pin 
Width of 
journal 

34.00 --
34.03 

51.96 32.00 
-·--· --· 

34.10 
51.95 32.10 

34.13 

34.20 51. 71 
---- 51.70 34.23 

or 51.46 --
51.45 

34.40 to 32.30 --
34.43 51.21 

or 51.20 

34.50 50.96 -- --
34.53 50.95 

Crankshaft bearing Connecting rod bearing 

74.50 
74.52 

29.48 
29.50 

0.10-0.25 

0.30 

0.01 

0.01 

55.60 
55.62 

31.84 
31.88 

0.031-0.073 1
) 

0.08 

0.12-0.26 

0.50 



Bearing shells Wall thickness Wal I thickness 
crankshaft bearing connecting rod bearing 

Standard dimension 2.25 1.80 

1st repair stage 2.37 1.92 
2nd repair stage 2.50 2.05 
3rd repair stage 2.62 2.17 
4th repair stage 2.75 2.30 

Tightening torques Nm 

Crankshaft bearing bolts 90 

initial torque 40-50 
Connecting rod nuts 

angle of rotation torque 90-100° 

Bolt M 18 x 1.5 x 45 on crankshaft 270-330 

Necked-down screws for flywheel 
or driven plate 

Special tools 

Angle of rotation tool 

Puller for balancing disc 

Puller for crankshaft gear 

Detent 

Dial gauge holder for 
measuring end play 
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initial torque 30-40 

angle of rotation torque 90-100° 

116 589 0 1 13 00 

116 589 1 0 33 00 

615 589 01 33 00 

110 589 00 40 00 

116 589 12 21 00 



Note 

Engine removed and disassembled. 

Main oil ducts in crankcase open (also refer to 
01-130). 

Oil spray nozzles removed ( 18-040). 

Oil ducts in cylinder crankcase and in crankshaft 
carefully cleaned. 

Check crankshaft for cracks, dimensional stability and 
concentricity (03-318). 

For durability, the 3rd crankshaft bearing (fitted 
bearing) has been provided with standard bearing 
shells and thrust washers. 

The thrust washers absorb the axial forces of the 
crankshaft. 

The thrust washers (32a and 32b) inserted in cylinder 

crankcase and in bearing cap on both sides are similar 

in design. 

As a protection against distorsion and to avoid 
assembly faults, the thrust washers in bearing cap are 
provided with two holding lugs each, with the lower 
lug placed out of center. In addition, all thrust 
washers are chamfered at one end. 

32 Bearing shells 
32a Thrust washers in 

cylinder crankcase 
32b Thrust washers in 

bearing cap 
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36 Cylindrical pin 10m 6 x 16 
37 Cylindrical pin 8m 6 x 16 
39 Bearing cap 
41 Bolts M 12 x 75 
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When reconditioning crankshafts, regrind width of 
fitted bearing journals to one of the dimensions 
named in table (section "Data"). 

Coordinate thrust washers in accordance with perti­
nent journal widths (table). 

Always install thrust washers of uniform thickness 
on both sides. 

Regrinding of thrust washers is not permitted. 

Spare part thrust washers are available in sets only. 
One set consists of an upper and a lower thrust 
washer (32a and 32b). 

Thrust washer sets 

Thickness in mm Set part no. 

2.15 617 586 19 03 

2.20 617 586 20 03 

2.25 617 586 21 09 

2.35 617 586 22 03 

2.40 617 586 31 03 

Due to the higher combustion pressures the fatigue 
strength of connecting rod bearing shells has been 
improved by changing the composition of the 
material. 

On these engines, do not install connecting rod 
bearing shells of engine 617.912. 

To improve bearing shell seat in cylinder crankcase 

on engine 617.950, the standout of the bearing shells 
has been increased from 0.000-0.030 mm to 
0.030-0.060 mm. On engines 617.951/952, from 
start of series. 

Installation 

Engine Engine end no. 

617.950 003 768 
617.951 /952 Start of series 
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Coordinating crankshaft bearings, installing crankshaft 

1 Install crankshaft bearing cap. Pay attention to 
identification, 1 is at the front. 

Do not interchange crankshaft bearing caps. 

2 Tighten bolts to 90 Nm. 

3 Measure basic bore in direction A, B and Con two 
levels (conicity). 

If a basic bore exceeds the specified value or is conical, 
touch up bearing cap at its contact surface on a sur­

face plate by max. 0.02 mm. 

4 Insert crankshaft bearing shells and mount bearing 
cap. Tighten bolts to 90 Nm. 
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5 Measure bearing dia. and write down. 

6 Measure crankshaft bearing journal, find crankshaft 
bearing radial play. 

Note: The bearing play can be corrected by exchang­
ing bearing shells, while trying for mean value of 
specified bearing play. 

Crankshaft bearing shells without color coding are 
thicker than those with blue color coding, while 
taking into account that the wall thicknesses without 
color coding and those with color coding may overlap. 
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Housing 

Cover 
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Fitted bearing 



7 Measure width of fitted bearing journal and use 
pertinent thrust washers (refer to table, section 
"Data"). 

8 Renew rear crankshaft radial sealing ring (03-327). 

9 Provide bearing shells, crankshaft and radial sealing 
ring with engine oil and insert crankshaft. 

10 Provide thrust washers with engine oil and slip 
into grooves on fitted bearing (cylinder crankcase). 

Attention! 
The two oil grooves (arrows) in thrust washers 
should face crankshaft webs. 
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11 Mount fitted bearing cap. 

Attention! 
Provide thrust washers with engine oil and place into 

grooves on fitted bearing cap. The two oil grooves 
(arrows) in thrust washers should face crankshaft 

webs. 

Hold both thrust washers in position and mount 
fitted bearing cap. 

12 Mount crankshaft bearing cap. 

13 Tighten all bearing caps to 90 Nm. 

14 Measure crankshaft bearing end play. 

15 Turn crankshaft manually and check for unob­
structed running. 

Coordinating connecting rod bearings and installing 
connecting rods 

16 Check connecting rod bolts (03-310). 

17 Recondition connecting rod and square (03-313). 
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18 Mount connecting rod bearing cap, while paying 
attention to identification. Lubricate connecting rod 
nuts and tighten to 40-50 Nm. 

19 Measure basic bore in two directions. On a basic 
bore which exceeds the specified value or is conical, 
touch up bearing cap at its contact surface on a surface 
plate by max. 0.02 mm. 

20 Insert connecting rod bearing shells, mount 
connecting rod bearing cap with bearing shells and 
tighten connecting rod nuts to 40-50 Nm. 

21 Measure bearing dia. and write down. 

22 Measure connecting rod bearing journal, find 
connecting rod bearing radial play. 

Note: The bearing play can be corrected by exchang­
ing bearing shells, while trying for mean value of 
specified bearing play. Connecting rod bearing shells 
without color coding are thicker than those with blue 
color coding, while taking into account that the wall 
thicknesses without color coding and those with color 
coding may overlap. 

23 Mount piston on connecting rod (03-316). 

24 Provide bearing shells, crankshaft, piston and 
cylinder walls with engine oil, install connecting rod 
with piston (03-316). 

Pay attention to identification. 
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25 Tighten connecting rod nuts to 40-50 Nm 
initial torque and 90-100° angle of rotation torque. 

26 Measure connecting rod bearing end play. Check 
connecting rod for easy operation in piston. 

Attention! 
Disassemble and clean oil pump and renew, if required. 
Renew oil pressure relief valve, disassemble oil filter 
and clean. Carefully clean air-oil cooler. Clean oil 
spray nozzles ( 18-040). 

Install initial operation oil filter element. Change 
engine oil and oil filter element after 1000-1500 km. 
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03-324 Renewing front crankshaft radial sealing ring 

Tightening torques 

Bolt M 18 x 1.5 x 45 to crankshaft 

Bolts M 8 x 65 

Special tools 

Torque wrench 150-500 Nm, 
3/4" square 

Puller for balancing disc 

Detent 

Socket 27 mm, 1 /2" square 

Puller for spacing ring 

Installer for radial sealing ring 

Conventional tool 

Adaptor 3/4" square socket to 1 /2" square head 

Note 

The radial sealing ring is a so-called combination ring 
with all-around shoulder and contoured outer ring. 

The ring consists of two different materials. 

Inside: Viton (green) 
Outside: Acryl (black) 

This radial sealing ring requires no chrome-plated 
spacing ring. 
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Nm 

270-330 

35 

001 589 3 1 21 00 

116 589 1 0 33 00 

110 589 00 40 00 

001 589 65 09 00 

616 589 00 33 00 

130 589 00 61 00 

e.g. made by Hazet, D-5630 Remscheid 
order no. 1058 R-1 



Removal 

Remove cooler and fan. 

2 Remove pulley ( 19), vibration damper (20) and 
balancing disc (24) (03-340). 

3 Push out radial sealing ring by means of a screw­
driver. Make sure that crankshaft journal and mount­
ing bore are not damaged. 

4 Pull off spacing ring with puller, if noticeably worn. 

Installation 

5 Deburr mounting bore for radial sealing ring and 
clean. 

Note: Do not provide mounting bore and radial seal­
ing ring with sealing compound. 

6 Install new spacing ring. 
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7 Coat new radial sealing ring on sealing lip and in 
range of dust-sealing lip with grease and insert by 
means of installer. 

Attention! 
The radial sealing ring should be accurately square in 
relation to crankshaft journal, since otherwise no 
perfect sealing will be obtained. 

8 Install balancing disc, vibration damper and pulley 
(03-340). 

9 Install fan and cooler. 
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03-327 Renewing rear crankshaft radial sealing ring 

Tightening torques 

Necked-down screw for camshaft gear 

Connecting rod nuts 

Necked-down screws for 
flywheel or driven plate 

Crankshaft bearing bolts 

Special tool 

Angle of rotation tool 

Self-made tool 

Gauge for cutting-off rear radial sealing ring 

Note 

The radial sealing ring is graphite gray similar to that 

in other diesel engines. 

Renewing 

Remove engine (01-030). 

2 Remove crankshaft. 
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Nm 

80 

initial torque 40-50 

angle of rotation torque 90-100° 

initial torque 30-40 

angle of rotation torque 90-100° 

90 

116 589 01 13 00 

refer to Fig. item 4 



3 Place radial sealing ring into cylinder crankcase 
and into oil pan and work in by means of a lubricated 
hammer handle. 

4 To obtain the required overlap, cut off radial 
sealing ring in cylinder crankcase and oil pan approx. 
1.0 mm above parting surface. 

Dimension a = 1.0 mm 

Note: For cutting-off, a self-made template according 
to drawing can be used. 

Dimension a = 1.0 mm 

5 Lubricate radial sealing ring prior to installing 
crankshaft. 

6 Install crankshaft. 

7 Mount oil pan, rotate crankshaft and check for 
unobstructed operation. 

0J.8-327/2 F 2 

a 
11004-7708 r 

150 

J t 
-mg 

l I ,J 



03-340 Removal and installation of pulley, vibration damper and balancing disc 

Tightening torques 

Bolt M 18 x 1.5 x 45 on crankshaft 

Bolts M 8 x 30 

Special tools 

Socket 27 mm, 1 /2" square 

Torque wrench 150-500 Nm, 
3/4" square 

Detent 

Puller for balancing disc 

Conventional tool 

Adaptor 3/4" hex. socket 
to 1 /2" hex. head 

Note 

The vibration damper can be renewed without ba­
lancing. 

When the balancing disc is renewed, static balancing 
is absolutely required (03-344). 

Since January 1979, the fastening screws (17) for 
pulley and vibration damper on engine 617.950 are 
inserted without washers (18). On engines 617.951/ 
952 from start of series. 
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Nm 

270-330 
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001 589 65 09 00 

00 1 589 31 21 00 

110 589 00 40 00 

116 589 1 0 33 00 

e.g. made by Hazet, D-5630 Remscheid 
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Removal 

Remove radiator and fan. 

2 Remove all V-belts (13-340). 

3 Remove pulley and vibration damper. 

15 Bolt M 18x 1.5x45 25 Radial sealing ring 
16 Cup spring 26 Spacing ring 
17 Bolt M 8 x 30 27 Woodruff key 
18 Washer 28 Crankshaft gear 
19 Pulley 30 Crankshaft 
20 Vibration damper 55a Cover 
23 Fitted pin 8 x 8 a Pin 
24 Balancing disc 

4 On models 116.120 and 123 with automatic trans­
mission 722.120 (W4B 025), insert detent at flywheel 
as a couterhold when loosening screw in crankshaft. 

On models 126.120 and 123.with automatic trans­
mission 722.303 (W4A 040) use a steel bolt as a 
counterhold in one of the recesses on balancing disc 
and on cylinder crankcase (arrow). 
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5 Remove screw on crankshaft. 

6 Identify balancing disc and crankshaft by punch 
marks. 

7 Pull off balancing disc by means of puller. For this 
purpose, place recess in balancing disc under water 
pump pulley. 

Do not screw-in puller screws too far, since th is might 
damage the radial sealing ring. 

Installation 

8 Place balancing disc on crankshaft in such a 
manner that the bores for the fitted pins are in align­
ment. 

Note: The balancing disc is located on crankshaft by 
means of two offset fitted pins. 

03.8-340/3 F 2 



9 M ount balancin • 
M 18 x 1.5 x 45 an~ disc on crankshaft with cup springs. screw 

10 Kno k • c -in both f 1tted pins. 

11 Mount the th bolt head. ree cup springs with crown toward 

12 Lubricate bol 270-330 Nm ~ on crankshaft an • 
shaft with d 'while applying d tighten to 

etent or steel bolt.counterhold to crank-

13 I nstal I vi brat" ion dam per, pulley f 
14 Tension Vb , an and radiator 

· elt. • 

Pulley • , vibration d amper and b 

14 Adjustin • 15 Bolt M 1 g indicator 

~~ ~up spri:g: 
1

,5 x 45 
18 bo I ts M 8 x 30 
196 p washers 8.4 
20 ~lley 

2 
Vibration d 

3 2 fitted . amper 
24 Balanci:in~ 8 x 8 
25 Rad· I 9 disc 

26 
,a seal· Spa · . ing ring 

27 cing ring 
28 ~oodruff key 

rankshaft gear (sprocket) 
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03-344 Static balancing of balancing disc 

Special tool 

Mounting mandrel for balancing disc 

Conventional tool 

Rotating fixture 

Note 

The state of balance of the old balancing disc must be 

transferred to the new balancing disc. 

Whenever possible, a broken balancing disc should be 
glued together with al I its parts and should be stati­

cally balanced together with the new balancing disc. 

Static balancing 

1 Place new balancing disc on balancing mandrel 
offset by 180° in relation to old balancing disc. 

2 Let balancing mandrel with both balancing discs 
swing to a stop on rotating fixture. 

03.8-344/1 

617 589 02 63 00 

e.g. made by Trebel, D-4030 Ratingen 
type EO 

!03-!0649 



3 Drill into new balancing disc until the discs will 
come to a stop on rotating fixture in any position 
without swinging back and forth. 

Pay attention to location of balancing holes (Fig.). 

Hole depth max. 15 mm. 
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03-345 Checking and correcting adjustment of TDC transmitter 

Valve clearance With engine cold (approx. 20 °C) 

Intake 

Exhaust 0.35 

1) 0.05 mm higher during lasting outside temperatures below -20 oc. 

Tightening torque 

Nuts for cylinder head cover 

Special tools 

Socket 27 mm, 1 /2" square 
for rotating engine 

Measuring extension 

Locating device for adjusting slide 

Assembly mandrel for valve stem seals 

Valve adjusting wrench 14 mm (2 each) 

Holding wrench for valve spring retainer 

Dial gauge holder 

Magnetic dial gauge holder 
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With engine warm (60 °C ± 15 °C) 

0.40 

Nm 

15 

001 589 65 09 00 

123 589 09 63 00 

116 589 19 21 00 

617 589 00 43 00 

615 589 00 01 00 

615 589 00 03 00 

121 589 00 21 00 

116 589 12 21 00 



Conventional tool 

Dial gauge A 1 DIN 878 

Note 

The pin in vibration damper should be accurately 
under TDC transmitter at crankshaft position 20° 
after TDC. 

Check adjustment of TDC transmitter and make 
corrections, if required. 

a) When renewing TDC transmitter adjusting slide. 

b) When renewing crankshaft with balancing disc and 
vibration damper. 

c) When completing basic engines. 

With the cylinder head removed, the measuring pin 
of the dial gauge can be set directly on piston crown. 
For this purpose, place magnetic dial gauge holder on 
cylinder crankcase parting surface. 

For adjusting TDC transmitter, proceed in this case 
according to item 7, 14 and 17-24. 

Checking 

1 Remove fan cover. For this purpose, disconnect 
upper coolant hose on radiator. 

2 Remove fan. 

3 Remove V-belt of power-steering pump and refri­
gerant compressor ( 13-340). 

4 Remove double diaphragm or piston-vacuum pump. 
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5 Disconnect regulating linkage to remove cylinder 
head cover. Pull out locking eye of longitudinal 
regulating shaft (arrow). 

On models 116.120 and 123, pull longitudinal regulat­
ing shaft out of rubber mount in forward direction 
and remove in rearward direction. 

On model 126.120, pull longitudinal regulating shaft 
out of guide lever in rearward direction and remove 
in forward direction. 

Model 116.1 20 

Model 123 

On models 123 with automatic transmission 722.303 
(W4A 040) and 126.120, pull off central plug for 
vacuum lines (71) or vacuum lines. Disconnect 
bowden wire, compress black plastic clip (arrow) and 
pull bowden wire out of holder in rearward direction. 

Model 126.1 20 

6 Remove front rocker arm group. 
For this purpose, set camshaft in such a manner that 
the rocker arms are not under load. 

Attention! 
Do not rotate engine on camshaft, but on crankshaft 

by means of tool combination. 
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7 Set piston of 1st cylinder to TDC. Rotate crank­
shaft with tool combination. 

8 At intake valve of 1st cylinder, place holding 
wrench on hexagon of valve spring retainer. 

9 Unscrew cap nut (63) with valve adjusting wrench. 
For this purpose, apply counterhold to counternut 
(63a) by means of second valve adjusting wrench. 

10 Unscrew counternut (63a). 
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11 Remove valve spring retainer and valve spring. 

12 Push off valve stem seal by means of a screw­
driver or pul I off by means of pliers. 

Attention! 
Do not damage valve stem and valve guide. 

13 Push valve on piston crown. 

14 Reverse crankshaft for approx. 10° by means of 
tool combination. 

15 Screw dial gauge holder with threaded sleeve to 
stud in cylinder head. 

16 Insert dial gauge and screw measuring extension 
to dial gauge. 

17 Place measuring arm on valve stem with 2 mm 
preload. 

18 Slowly rotate crankshaft with tool combination 
in direction of rotation of engine until the large 
needle of the dial gauge stops (TDC position). 

19 Unscrew TDC transmitter and pull out. 

20 Loosen dial gauge and place measuring extension 
on valve stem at 5 mm preload. Rotate dial gauge 
scale until large needle points to zero. 

21 Slowly rotate crankshaft with tool combination 
in direction of ratation of engine until dial gauge has 

moved back by 3.63 mm. 

03.8-345/5 F 2 



22 Place locating device without handle (arrow) 
into adjusting slide. 

Pin in balancing disc should enter groove of locating 
device. 

If pin is not engaging, correct position of adjusting 
slide. 

Correcting 

23 Loosen adjusting slide and displace until pin in 
balancing disc enters groove of locating device. 

24 Screw down adjusting slide and remove locating 
device. 

25 Insert TDC transmitter and tighten. 

26 Remove dial gauge and unscrew dial gauge holder. 

27 Lubricate new valve stem seal and mount with 
assembly mandrel. For this purpose, place an assembly 
sleeve on valve stem. 

28 Install valve spring and rocker arm group. 

29 Check valve clearance (05-210). 

30 Mount cylinder head cover. 

31 Install double diaphragm or piston-vacuum 
pump with new gasket. 

32 Mount V-belt of powersteering pump and refri­
gerant compressor and tension (13-340). 

33 Attach fan and fan cover. 
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03-350 Removal and installation of crankshaft sprocket 

Tightening torques 

Bolt M 18 x 1.5 x 45 to crankshaft 

Nuts for cylinder head cover 

Oil pan upper half to cylinder crankcase 

Oil pan lower half to upper half 

Engine carrier to engine mount front 

Necked-down screw for camshaft sprocket 

Special tools 

Torque wrench 150-500 Nm 

3/4" square 

Socket 27 mm, 1 /2" square 

Detent 

Puller for balancing disc 

Puller for spacing ring 

Puller for crankshaft sprocket 

Installer for radial sealing ring 

Screwdriver (Allen wrench) with tommy handle for 

hex. socket screws 5 mm, 300 mm long. 

Knocking-out mandrel 

Knocking-in mandrel for oil 

dipstick guide tube 
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Sleeve for centering front cylinder 
crankcase cover and oil pan 

Conventional tools 

Engine hoist (Motordirigent) size 1.5 

Adaptor 3/4" square socket to 

1 /2" square head 

Removal 

Remove radiator and fan. 

2 Remove pulley, vibration damper and balancing 
disc (03-340). 

3 Completely remove oil pan (01-310). 

On model 126.120, remove engine. 

4 Remove front crankshaft radial sealing ring 
(03-324). 

5 Remove front cylinder crankcase housing cover 

(01-215). 
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617 589 00 14 00 

e.g. made by Backer, D-5630 Remscheid 
order no. 3178 

e.g. made by Hazet, D-5630 Remscheid 
order nor. 1058 R-1 

19--

17 rt 
18-11 

1s-T1 
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20 24 a 
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6 Unscrew fastening screw (56) of oil pump sprocket 
(Fig. item 9). 

7 Remove torsion spring (4 7) from clamp (48) 
toward the rear. 

8 Turn clamp in upward direction. 

47 Torsion spring 
48 Clamp 

9 Remove sprocket by means of two screw-drivers. 

10 Remove sprocket. 

11 Remove double roller chain of oil pump. 

43 Flange member 
56 Fastening bolt 

12 Disconnect regulating linkage to remove cylinder 
head cover. Pull out locking eye of longitudinal 
regulating shaft (arrow). 

On models 116.120 and 123, pull longitudinal 
regulating shaft out of rubber mount in forward 
direction and remove in rearward direction. 

Model 116. 1 20 
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On model 126.120, pull longitudinal regulating shaft 
out of guide lever in rearward direction and remove 
in forward direction. 

Model 123 

On models 123 with automatic transmission 722.303 
(W4A 040) and 126.120, pull out central plug for 
vacuum lines (71) or vacuum lines. Disconnect 
bowden wire, compress black plastic clip (arrow) 
and pull bowden wire out of holder in rearward 
direction. 

Model 126.120 

13 Set engine to TDC of 1st cylinder. For this pur­
pose, screw bolt M 18 x 1.5 x 45 with cup washers 
into crankshaft. 

Rotate engine with tool combination at crankshaft. 

Attention! 
Rotate crankshaft only in direction of rotation of 
engine. 

14 Mark camshaft and crankshaft sprocket with paint 
in relation to timing chain. 

15 Remove chain tensioner (05-310). 
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16 Remove camshaft sprocket. 

To loosen necked-down screw, apply counterhold to 
camshaft sprocket by means of a screwdriver or steel 
bolt, loosen holder for fuel lines and swivel sideways. 

17 Remove timing chain from teeth of crankshaft 
sprocket. 

18 UnscrewboltM 18x 1.5x45. 

19 Pull off spacing ring by means of puller. 

20 Pull off crankshaft sprocket by means of puller. 

Installation 

21 Transfer color mark from old crankshaft sprocket 

to new sprocket. 

22 Heat crankshaft sprocket on a hot plate (approx. 

80 °c) and slip on crankshaft. 
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23 Knock spacing ring on crankshaft. 

24 Insert timing chain and place camshaft sprocket 
on camshaft. Pay attention to color code. 

25 Position necked-down screw for attaching cam­
shaft sprocket and tighten to 80 Nm. For this 
purpose, apply counterhold to camshaft sprocket 
by means of a screwdriver or steel bolt. 

26 Place double roller chain of oil pump on crank­
shaft sprocket. 

27 Place oil pump sprocket into double roller chain 
and then slip on drive shaft. Screw-in fastening screw. 

28 Set clamp on double roller chain and torsion 
spring on clamp. 

29 Completely install oil pan. For centering of oil 
pan, slip sleeve on crankshaft journal. 

30 Coat front cylinder crankcase housing cover on 
flange surfaces with sealing compound and position 
against cylinder crankcase. Screw-in oil pan bolts first 
(01-215). 

31 Install front crankshaft radial sealing ring 
(03-324). 

32 Install pulley, vibration damper and balancing 

disc (03-340). 

33 Rotate engine with tool combination and check 
adjusting marks. 

34 Install chain tensioner (05-310). 

35 For further installation proceed vice versa to 

removal. 
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03-410 Removal and installation of flywheel and driven plate 

Necked-down screws 

Part no. 

Thread dia. D 

when new 
Necked-down stem dia. d 

minimum dia. 

Length L 

Tightening torques 

Initial torque 

Angle of rotation torque 

Special tools 

Angle of rotation tool 

Detent 

Note 

If a new flywheel is installed, set new wheel to ba­
lancing condition of removed wheel (03-440). 
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110 990 04 19 

M 10 x 1 

7.7-0.2 

7.3 

31 

0 

1034-8149 

30-40 Nm 

90-100° 

116 589 0 1 13 00 

110 589 00 40 00 



Do not interchange this flywheel with flywheel of 
engine 110. 

Engine 110: dimension a= 4.5 mm 

Layout flywheel and driven plate 
30 Crankshaft a 7 mm 
45a Ring gear b 10 mm 
46a Flywheel c 35 mm dia. 
48 Driven plate 
49 Spacing washer 
50 Necked-down screw 

Removal 

Remove transmission. 

2 On models 116.120 and 123 with automatic trans­
mission 722.120 (W4B 025), position detent against 

flywheel as a counterhold when loosening necked­
down screws. 

On models 126.120 and 123 with automatic trans­

mission 722.303 (W4A 040), hold a steel bolt in 
one of the recesses on balancing disc for counter­
holding and support against cylinder crankcase 
(arrow). 
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3 Loosen necked-down screws. Remove flywheel, 
driven plate and spacing washer. 

Note: The flywheel and crankshaft are identified by 

a mark (arrows). 

Installation 

4 Measure necked-down stem dia. "d" of necked­

down screws. 

If the minimum dia. has been attained, replace necked­

down screws. 

5 Position flywheel, driven plate and spacing washer 
on crankshaft journal in such a manner that the marks 

are in alignment. 

6 Lubricate necked-down screws, screw-in and 

tighten to 30-40 Nm. 

7 Tighten to angle of rotation torque of 90-100° 
by means of angle of rotation tool. 

Flywheel and driven plate 

45a Ring gear 
46a Flywheel 
48 Driven plate 
49 Spacing washer 
50 12 necked-down screws 
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03-430 Renewing ring gear of flywheel 

Data 

Lateral runout on ring gear 

Centering flange dia. for ring gear 

Shrink-on temperature 

Annealing color 

Conventional accessory 

Temperature measuring chalk 

Note 

The ring gear is hardened. To protect hardness, the 
temperature for hardening ring gear should not 
exceed 220 °Cat any point. This can be done reliably 
only by means of a hot plate or a heating oven. 

An open flame may be used as an exception only. The 
flame should touch only the inside of the ring gear. 

Following renewal of a ring gear, the flywheel need 
not be balanced. 

Renewal 

1 Center drill old ring gear and break up with a 

chisel or heat quickly and immediately remove. 

2 Clean mounting surface of ring gear on flywheel. 

3 Uniformly heat new ring gear on a hot plate or in 
a heating oven. 

For this purpose, use temperature measuring chalk 

in accordance with instructions whenever possible. 

03.8-430/1 

max. 0.4 

268.31-268.39 

220 °c 

yellow 

e.g. from AW Faber-Castell 
D-8504 Stein bei Nurnberg 
color no. 2815/220 (white) Thermochrom 



4 Mount heated ring gear immediately on flywheel. 

Attention! 
The tooth chamfer (arrow) should face starter motor. 

As a spare part, ring gears are available with chamfered 
teeth only. 
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03-440 Statically balancing of flywheel 

Data 

Flywheel for 

Automatic transmission 

Special tool 

Balancing mandrel 
(Flywheel for automatic and 
manual transmission) 

Conve'ltional tool 

Rotating device for static balancing 

Note 

Balancing bores 
Max. depth of bore 

15 

The engine is fully balanced, that is, the complete 
engine has been balanced on a balancing machine. 

Since in the event of repairs this type of balancing 
cannot be performed, while on the other hand the 
balanced condition of the engine should be main­
tained as much as possible, a new flywheel must be 
brought to the same balancing condition as the 
removed flywheel. 

Static balancing 

1 Place old and new flywheel one above the other 
in such a manner that all the bores are in alignment 
and both coupling surfaces are facing in one direction. 

03.8-440/1 

Bore dia. Hole pattern dia. 

11 252 

61 7 589 00 63 00 

e.g. made by Trebel, 0-4030 Ratingen 
type EO 



2 Insert balancing mandrel and screw-on new fly­
wheel offset by accurately 180° in relation to old 
flywheel. 

01 Mounting 
02 Shaft 
03 Centering disc 

3 Permit balancing mandrel with both flywheels to 
swing on rotating device to stop. 

4 If an unbalance if found, drill as many holes on 
heavy side of new flywheel as required until the fly­
wheels will come to a rest in any position without 
swinging. 

Attention! 
The hole circle dia., the drill dia. and the max. drilling 
depth must be maintained. 

03.8-440/2 
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03-450 Instructions for full balancing of engine 

The engine 617.950 is fully balanced, that is, the 
complete engine has been balanced on a balancing 
machine. 

Since in the event of repairs, such balancing cannot 
be performed, while the balanced condition of the 
engine must be maintained as much as possible, the 
following rules and measures should be observed: 

1 Spare part crankshafts are supplied without fly­
wheel, balancing disc, pulley and vibration damper. 
These parts are taken from the removed crankshaft. 

Spare part crankshafts are balanced to zero. 

2 When exchanging the crankshaft, the mark (arrow) 
on flange of removed crankshaft must be placed at 
the same spot on new crankshaft. 

3 When exchanged, flywheel and balancing disc must 
be balanced to balancing condition of removed parts 
by static balancing (03-344 and 03-440). 

Do not balance vibration damper. 

4 When installing new connecting rods, pay attention 
to weight classes. Only those connecting rods may be 
installed in an engine which comply with the weight 
class of the removed connecting rods (03-313). 

5 Shortblocs are fully balanced. 
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05-210 Inspection and adjustment of valve clearance 

Valve clearance with engine cold (approx. 20 °C) with engine warm (60 °C ± 15 °C) 

Intake 

Exhaust 0.35 

l) 0.05 mm higher during lasting outside temperatures below -20 °C. 

Tightening torque 

Nuts for cylinder head cover 

Special tools 

Valve adjusting wrench 14 mm 
(2 each) 

Holding wrench for valve spring retainer 

Slip gage holder, red '~~ 

Slip gage blades 

0.10 mm thick 
0.15 mm thick 
0.20 mm thick 
0.35 mm thick 
0.40 mm thick 

Socket 27 mm, 1 /2" square for 
rotating engine 

Contact handle for rotating engine 
(component of compression pressure 
recorder 001 589 46 21 00) 

Note 

Check valve clearance with engine cold or warm and 
adjust, if required. 

During adjustment, check cap nut and counternut for 
tight seat and wear. 

63 Cap nut 

11004-6364 

11004- 6369 

~ 
t .... ,_ .,., !, -

63a Counternut 
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0.40 

11004-8487 

Nm 

15 

615 589 00 01 00 

615 589 00 03 00 

617 589 00 40 00 

617 589 00 23 00 
617 589 012300 
117 589 00 23 00 
617 589 03 23 00 
617 589 04 23 00 

001 589 65 09 00 

001 589 46 21 08 



Also check valves which are not in need of adjustment. 

Renew cap nuts and counternuts in the following 
cases: 

Height of counternut (A) below 5 mm (H). New 
counternuts (B) have a height of 6 mm. 

Counterlocking surfaces of nuts badly worn (arrows). 

In such cases, check threads on valve stem and also 
replace valves, if required. 

Check camshafts made of malleable iron (code number 
00) for wear. Formation of excessive flats on cam 
(arrow) may result in loosening of counterlocked 
nuts. If flats show up, renew camshaft, rocker arm, 
valve springs, as well as cap nuts and counternuts. 

Also check valves and replace, if required. 
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On camshafts made of chilled cast iron (code number 
05 and 08) a slight formation of flats is possible, but 
flats will not increase and are therefore technically 
insignificant. 

Adjustment 

1 Disconnect regulating linkage to remove cylinder 
head cover. Pull out locking eye of longitudinal regu­
lating shaft (arrow). 

Model 126.120 

On models 116.120 and 123, pull longitudinal regu­
lating shaft out of rubber mount in forward direction 
and remove in rearward direction. 

Model 123 

On models 123 with automatic transmission 722.303 
(W 4 A 040) and 126.120, pull off central plug for 
vacuum lines (71) or vacuum lines. Disconnect 
Bowden wire, compress black plastic clip (arrow) and 
pull Bowden wire out of holder in rearward direction. 

Model 126. 120 
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2 Check valve clearance between slide surface of 
rocker arm and cam base circle of camshaft (arrow). 
Tip of cam should be vertical in relation to rocker 
arm. 

Valve clearance is correctly set when pulling of slip 
gage blade requires some effort. 

Observe layout of intake and 

exhaust valves. 

if Intake 

t Exhaust 

The engine can be rotated as follows: 

a) With tool combination at crankshaft front 

Attention! 

Do not rotate engine at fastening bolt of camshaft 
sprocket. 

Do not rotate crankshaft in reverse. 

b) With starter motor and contact handle 

Connect contact handle to cable connector, terminal 
30 and 50. 

The cable connector is located at the following 
points: 

Model 116.120: Under battery. 

Model 116.120 
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00 
◊ t t ◊ 

00 00 
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2 4 

◊ t t ◊ 
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4 5 
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Model 123: At right on wheel house. 

Model 123 

Model 126.120: On frame side member. 

Model 126.120 

3 Place holding wrench on valve spring retainer. 

4 Loosen cap nut while applying counterhold to 
counternut on valve by means of valve adjusting 

wrench. 

5 Adjust valve clearance by turning cap nut. 

6 Following adjustment, secure cap nut with counter­
nut (torque reference value 20-30 Nm). 

7 Check valve clearance once again. 
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05-215 Inspection and adjustment of camshaft timing 

Timing at 2 mm valve lift 

Engine Camshaft code Intake valve Exhaust valve 
number 1

) opens after TDC closes after BOC opens before BOC closes before TDC 

with new timing chain 

617.9502
) 00 11.5° 13.5° 21° 19° 

084) 

with used timing chain (from approx. 20 000 km) 

13.5° 15.5° 19° 17° 

with new timing chain 

617.9503) 
go 15° 27° 16° 

617.951 054) 

617.952 with used timing chain (from approx. 20 000 km) 

,,o 17° 

l) Camshaft code number is punched into rear end of camshaft. 
2) 'USA' up to model vear 1979. 
3) ~ model year 1980. 
4) Camshaft made of chilled cast iron. 

Valve clearance with engine cold (approx. 20 °C) 

Intake 

Exhaust 0.35 

1) 0.05 mm higher during lasting outside temperatures below -20 °C. 

Tightening torques 

Nuts for cylinder head cover 

Necked-down screw for camshaft sprocket 

Closing plug for chain tensioner 

Special tools 

Valve adjusting wrench 14 mm 
(2 each) 

Holding wrench for valve spring retainer 

Slip gage holder, red 

Slip gage blades 
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0. 10 mm thick 
0. 15 mm thick 

c25 a ::.:x-z : 
11004-6364 

11004- 6369 

25° 14° 

with engine warm (60 °C ± 15 °C) 

Nm 

15 

80 

90 

615 589 00 01 00 

615 589 00 03 00 

617 589 00 40 00 

61 7 589 00 2 3 00 
617 589 012300 



Socket 27 mm, 1 /2" square, 
for rotating engine 

Dial gage holder 

Impact puller for bearing bolt 
(basic unit) 

Threaded bolt for impact puller M 6, 
50 mm long 

Conventional tool 

Dial gage A 1 DIN 878 

Note 

During assembly jobs, alignment of the markings 
(arrow) in ignition TDC position of 1st cylinder will 
be sufficient. 

In special cases, e.g. during complaints about perfor­
mance, check and adjust begin of opening at intake 
valve of 1st cylinder. 

Timing is measured at 2 mm valve lift. For this pur­

pose, the valve clearance must be neutralized. 

Checking 

Unscrew pencil element glow plugs. 

2 Disconnect regulating linkage to remove cylinder 
head cover. Pull out locking eye of longitudinal re­
gulating shaft (arrow). 

1;::o 001 589 65 09 00 
11O04-i1tl 

-~' 363 589 02 21 00 

1100<.-6368 

11100•-10150 

116 589 20 33 00 

116 589 01 34 00 

e.g. made by Mahr, D-7300 Esslingen 
Order No. 810 

Model 116.120 
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On models 116.120 and 123, pull longitudinal regu­
lating shaft out of rubber mount in forward direction 
and remove in rearward direction. 

On model 126.120, pull longitudinal regulating shaft 
out of guide lever in rearward direction and remove 

in forward direction. 

Model 123 

On models 123 with automatic transmission 722.303 
(W 4 A 040) and 126.120, pull off central plug for 
vacuum lines (71) or vacuum lines. Disconnect 
Bowden wire, compress black plastic clip (arrow) and 
pull Bowden wire out of holder in rearward direction. 

Model 126. 120 

3 Rotate crankshaft with tool combination until 
cam tip is pointing upwards. 

Attention! 
Do not rotate engine on fastening screw of camshaft 
sprocket. Never rotate engine in reverse while measur­
ing, since this will result in considerable measuring 
faults. 

4 Just cancel valve clearance at intake valve of 1st 
cylinder by screwing up cap nuts (05-210). 
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5 Screw dial gage holder with threaded sleeve to stud 
at front right. 

6 Insert dial gage and fasten in such a manner that 
the feeler pin rests on valve spring retainer at a preload 
of 3 mm (small needle of dial gage) (arrow). 

Turn dial of dial gage until large needle rests on "O". 

Attention! 
Feeler pin of dial gage should be seated on valve spring 
retainer in accurately vertical position. 

7 Keep turning crankshaft in direction of rotation of 
engine until small needle of dial gage has gone back by 
2 mm (valve lift) to 1 mm. 

In this position, the value on balancing disk should be 
in agreement with the indicated value "intake valve 
opens". 

Adjustment 

If the timing requires correction, install an offset 
Woodruff key or, if the chain is excessively elongated, 
install a new timing chain. 

Woodruff keys are available in the following steps: 

Offset Part No. for a correction 
mm of approx. 

0.7 621 991 04 67 40 crankshaft 
0.9 621 991 02 67 6 1 /2° crankshaft 
1. 1 621 991 01 67 80 crankshaft 
1.3 621 991 00 67 100 crankshaft 
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An offset by one tooth on camshaft sprocket results 
in approx. 18° at crankshaft. 

An offset of Woodruff keys to the right (in driving 
direction [A]) results in an earlier begin of opening, 
and an offset to the left (B) in a later begin of open­

ing. 

8 Set engine to ignition TDC of 1st cylinder. 

9 On engines with EGR @, remove pipe line be­
tween EGR valve and exhaust manifold (arrow). 
Unscrew shielding plate ( 10) for this purpose. 

10 Unscrew closing plug of chain tensioner and 
remove compression spring (05-310). 
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11 Remove slide rail in cylinder head. Pull out bear­
ing bolt by means of impact puller. 

12 Mark camshaft sprocket and timing chain in 
relation to each other. 

13 Remove camshaft sprocket. 

To loosen necked-down screw of camshaft sprocket, 
apply counterhold with a screwdriver or steel pin. 
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