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Installation Survey 0013

rodel Sales Qutput Cutput Verzion
deslgnation designation [y (DI HF}
{rprm) rpmij
3225813 Obd 362 A 110 150 Alternaltor
(2800 (2E0D) A20WH4y
engine brake
3528937 OM 352 AN 118 156 Alternatar
12800 (2800 EE0W/ 14 Y
engine trake
compressed air-operaled
power steering pump
362245 OM 352 Al 115 156 Altemator
[2800) [2800) 240WHA Y
engine hrake
352949 CM 352 Al s 156 Alemator
(2800} {2800} 420WH4AY
engine brake
ROV regulator with
drag {ever
352 950 b4 357 A1 110 150 AHernator
(2800 (2800 420414 ¥
ennine prake
ROV regulator with
drag lever
352 958 O 352 A0 115 156 Alternator
12800 (28000 GEOW/ 14 Y
enging brake
compressed air-operaked
ROV regulatar with
dran lever
352894 OM 352 1104915 o0/ 156 Alemator
ALY (2B00) (780} 420 Wiiay
engine brake
353909 O 352 A5 124 68 Alternsior
12B00) (2800) 420WH4V
engine brake
cormpressed air-operated
353910 QM 35245 124 168 Alernator
(2800, (28004 GEO W/ T4V
gngine prake
compresssd air-aparated
35301 Ok 352 A5 124 168 Ahegrnator
28003 (2800) 42D W14 Y
3534912 QM 356245 124 168 ARlernator
(2800 {2800} g0 VWiay

power stesring pump
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Q013 Installation Survey
Yodel Sales Qutput Cutput Verzlon
dasignation desgnation L) (i HF)
{rpm} trpm}
353913 OM 382 A5G 124 168 Alternstor
128001 {280 BEDW/ 1AV
ROV regulator with
drag lever
353914 OM 352 A5 124 168 Allernator
{2803 12B00) 80 W14 v
power steering pump
353950 Ok 352 A5 124 163 AHernator
(2807 (2800 ABEOW4A VY
engine brake
compressaed aw-operaied
353951 OM 35245 124 168 Alternator
| 2800) {2800) SE0 W/ 14 Y
engine brake -
compressed air-operaled
pOwWer SIearning pump
353.052 Ok 352 A5 124 168 Allerpator
{ZH00) (2800 420014V
enging brake
compressed air-operated
3534953 OM 352A5 124 168 ARernator
[2800) (28004 GO W14 Y
engine brake
compressed air-operated
power steering pump
352.8564 Ok 352A0 124 168 Altemator
(2800} 12800} 1440 W28 W
anying prake
compressed gir-operated
ower sleering pumea
353970 OM352A5 124 168 Attermator
(2800 (280D SEQWAIAY
engine brake
compressad air-operated
353.971 Ok 352 A5 124 168 Allermnator
12800 12800 SO0 W14 Y
engine brake
compressed air-pperated
power slegnng pump
53872 OM 332A5 124 168 Ahemator
12800 (2800 1440 728
enginge brake
compressed air-operated
pareser steering pump
353.875 OM3ISZAS 127 172 Allernator
{2800 (2800 GEO WA v

enging brake
compressed air-operated
power steering pump
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Installation Survey 0013

Model Sales Qutput Quiput Version
designation designaticn kY) (DIN HPY)
(rpmj (rpm}
353978 DM 352 45 124 166 Alernatar
{2800 {23004 1320028 Y
engine brake
comprassed air-gperated
power steering pump
Aa3997 Ok 352 4 5 124 169 Alemator
12800 (28000 BEQ W14 ¥
engine brake
compressad gir-operated
Power steerng pump
362906 4 362 LA 143 192 Alternator
[2B00) (2800) TSOW2aY
gnging brake
compressed ar-aperated
power stegring pump
362909 O 352 LA 141 192 Alermator
(2B (2600: FRO W28 Y
gngine orake
compressed air-operated
pawer steefing oump
352910 O~ 362 LA 141 192 Alternalor
{2500} 12600 TROW28 Y
enging brake
compressed air-operated
power sleerning pump
2 air COMpPressors
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Special Tools 00.13

Designation

Parts Numbser

Combination wrench

252 589 0001 G0

Spokel wranch sogket

Q00 533 06 03 00

Box wrench Q00 5883 07 03 00
Box wrench socke* DOD 289 £3 03 00
Stud wrench socket 325800907 00

Pinwrench sockal

321 589 02 07 00

Claw wrench

—ar

345 568 00 07 00

Pin wrench socket 352 588 (3 OF 00
Pin wrench socket 403 583 03 07 00
;n wrench socket 403 589 04 07 00
Socket wrench socket D00 589 75 09 00

Box shugging wrench 007 589 43 00 00
Sochet 001 580 43 09 02
Screwdriver bDit 122 589 00 09 00

Vahe adjusting wrench

321 589001100

Combination wrench socket

GO0 58907 1300

Boy, wrench sockst

346 589021302

Orift 000 B89 101500
Qrift 110585021500
;riﬂ 323 5BB 07 1500
Drift 343 58902 1500
Drift 3456 568903 15 00

B Eogices Yolume 2 - Supplerient § - Amend et - Apnl 1554
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0013 Special Tools

Designation Parls Humber
Corift 352 58007 1500
Chrife 360 589001500
Dl 389 582 02 1500
O 385 5B8 0Z 1560
Drift 15 598 01 15 QO
Drop hardness tester 000 585 20 21 0D
Cial gavge 001 582532100
Measuring instmomen 001 589 69 21400

Dial gauge holder

363 589 02 21 00

Gauglng strip 117 585 00 23 00
Test device 3525689002300
Gauging sirip 7589 2300
Gauging strip B17 580 02 23 00
Gauging strip 617 588 04 23 00
Nozzle tester oD0 589 14 27 00
Hell-Coil fool box M 6, M 8, 84 10, M 12, M 14 Q00 589 03 25 00
Heli-Colltool box M B x 1, M 12215 M 14215 M 14 x 125 D00 589 04 28 03
Heli-Coil logl hox M 15 x2 Q00 589 05 28 Q0
Heli-Coil log) box M 16 x 1.5 Q00 582 06 28 Q0
Heli-Coilloo' box M 1B x 1.5 000 589 07 28 ﬂ;
Heli-Coil tool box M 24 x 1,5 040 589 08 28 00
Hel-Contopl box M 26 x 1.5 000 5E5 09 25 00

Heti-Coil ool box M 16

0G0 582 10 28 0O

Heli-Coiltool box M 30 2 1.5

000 58% 11 28 00

Vatve liftar

00 589 15 31 00
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Special Tools 00.13

Designation Parts Mumber
Clamping sirap 000 589 38 31 00
Handgies 312585 01 31 00
Flaing plate 352 580901 37 00
Mount 403 553001 00
internal exractor 000 589 25 33 G0
{inlernal extraciar 030 589 27 33 00
Internal extractor ({0 583 28 23 00
Internal extractor Q00 589 29 3300
Coumersupport 000 589 33 33 00
Countersupport 000 589 34 3300
Piler 000 589 85 33 00
Puller 31298907 23 00
Puller 355 582 G0 3300
Pliers Q00 588 37 37 00
Fliers 312 58901 37 00
Fliers 321589003700
Clamping sirap 32158001 37 00

Dial gauge holger

343 589 00 40 00

Gauging sinip holder

G517 589 00 40 00

Dirift 352 58% 00 43 00
Reamer 000 56510 53 00
Rearmer 000 589 11 5300
Reamer 000 589 18 53 00
Collet chuck 000 582 20 61 00
Thrust plece 321 S89 00 63 00
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D013 Special Tools

Deslgnation Partz Numbar
Cool box 346539006300
Ol filling ank 352 58911 5300
Clarnping device 352 58912 632 00
Impact exiraclor o 355 559 01 63 00
Cleaning device 000 589 00 58 0D
Walve seat burning 100 000 589 16 69 DO
Fump unil 617 589 0071 0D
Tesl ine 617 SEO 00 8115

Valve 17589 00 91 31




(General Engine Data - Performance Diagram 00.13
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Engine ouiput” as per DIN 110 KW at 2B00/rpm

Max. tarque

Mominal speed
Mo, of cylingders
Bore

Stroke

Total displacemeant

150 HP al 2800/rpm

412 Hm |42 kpm) ai
16004 nom

2B00frpm
6

97 mm 3
128 mm
5675 cm?

* The stated output in HP and KW according to DIN 70020is
eftectively availabla at the clutch for driving the vehicle
since all anciltary outputs have already been deducted.
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Qperating principle
Start of delivery
Comgpression ratio
Injecton sequence
Compression pressure
at 150-200 rpm

Ejection preasure of
injection nozzles
new
used

Min. ol pressure al
max, speed
idling spesd

Engine oil capatity

oil pan
oil filler

Digael tour-stroke
¥ BT1DC

160
1-5-3-6-2-4

Min.
20 bar (kpfemd)

200 bar + 10 (kpfom™
Fin. 180 bar (kpfom:)

2.5 bar (kpfcmd)
0.5 bar kp!cm?)

Max appros 14
Min. apprax. 101
approx. 2.51
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00.13 General Engine Data ~ Performance Diagram
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Engine output” as per DIN- 115 KW at 2800 mom
156 HP al 2800:1pm

Max. lorgue 412 N {42 kprm at

16€ 0 mpm
Hominal speed 2800/ rpm
Mo. of cylinders 5
Bore ¥y mm &
Strake 128 mm
Tokl gisplacement 5675 cm?

* The stated outputin HP and kKW according o DiM 70020 i
efleclively available al the cluich jor driving ihe vehicle
since all ancillary oulpuis have already been deducted.

e

2200 3200

Operating principle
Start of delivery
Compression rato
Injection sequence

Compression pressure
atl 150-200 rom

Ejechion pressure of
injecion nozzles
new
uzed

tn. ofl pressdre at

max. Speed
idling speed

Engine oil capacity
oil pan
oil fitlar

Diese! lour-siroke
23 BTDC

16.0
1-5-3-B-2-4

Min.
20 bar {(kpfemd)

200 bar + 10 {knfcm?)
Min. 180 bar (kpfom?)

2.5 bar ikpfocm?)
0.5 bar (kprems)

Max approx. 141
#in, appros 191
approx 2 51



General Engine Data - Performance Diagram  Q0.13
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Engine output” as per DIN 124 KW at 2800/rpm

Max torque

Naminal speed

No. of cylindars
Bore

Stroke

Total displacement

168 HP at 2800/rpm

490 Nm 150 kpm) a1
1600/ rpm

2800/rpm
6

97 mm 3
128 mm
5675 cm?

" The staled cutputin HP and kW sccording o DN 700201
effectively available at the clutch for driving the vehicla

since gll ancilary oulputs

(===

Feceries Walume 2 - Sun

have already been deducted.

plemend © - Amendmenl] - Apn THEL

Operating princigle
Start of delivery
Comprassion ratio
Injection sequence
Compression pressure
al 150-200 rpm

Eiection pressure of
injection nozzies
new
used

Min. oil pressure at
max speed
wdling speed

Engine oil capacity

ol pan
oil filer

Diesel lour-zt-oke
21°8BTDC

16.0
1-5-3-6-2-4

Min.
20 bar (kp/cm?)

200 par + 10 [kpfoemi)
hin. 180 bar (kpfom?)

2.5 bar (kpiocm)
0.5 bar ikp/cm?)

hMax. approx. 141
din, approx 101
apprax. 2.51
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0013 General Engine Data - Performance Diagram
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Engine output™ as per CIN 127 ¥W at 2B00/rpm

Max torque

Hominal speed

Mo of cylinders
Bore

Stroke

Total displacement
Operaling pririziple
Starl of delivery

172 HP a0 28004 rpn:

S40 Mm (95 kpmj at
1800/ mm

2BLZ rom

B

a7 am

128 mm

5875 Ccm

Diesel four-stroke
21°BTDC

* The steted oulputin HP and kKW according o DIN 700200
efiectively available at the clutch for drving the vehicle
since all ancillary outputs have already been deducied.

Compression ratio
Injaction sequence

Gompression pressure
at 150-200 rpm

Ejection pressure af
imjgstion nozries
S-nopzzle new

used
P-nozzle new

used

Min. oil pressure at
max spaed
idling speed

Cngine oil capacity
oil pan vl
ol filler

16.5
1-5-3-5-2-4

M.
20 bar

200 bar + 10
Min. 180 bar
240 bar+ 10
kin. 220 har

25 har
0.5 bar

Max. approx 17.5)
Min approsc 12.51



General Engine Data - Performance Diagram 0013
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Engine oulput™ as per DIN 141 kW at 2600/rpm

Max. tarque

Mominal speed

Mo. of cylinders
Bore

Siroke

Total displacement
Cperaling principle
Start of defvery

* The stated output in HP and kW according to DIN 700203
effectively available a1 the clutch for driving the vehicle
since all ancillary outputs have already been deducted.

T

192 HP ai 2600/rpm

B8 Mm [B2 kpm) al
1660 rpm

2600 rpm

G

97 mm O

128 mm

5675 cm?

Diese! four-siroke
17 BTG

Engines Yolume 2 ~ Bypplemert § - Armesagmen? - Apnl 1934

Compression ratic
Injection sequence

Compression pressure
at 150-200 rpm

Ejection pressure of
injecion norzles

New
used

Win. oil pressure at
max. speed
iding speed

Engine oil capacity
oil pan with

ol filter

16.5
1-5-3-6-2-4

hAin.
20 bar

200 bar + 10 bar
Min, 180 bar

2.5 bar
05 bar

Max., approx. 17.5 |
Kin. approx. 1251
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00.13 Tightening Torques

Group Designatian Nm

a1 Crankshaft bearing cover an cylinder crankcase i
Ot duct seal cylinder crankcase Trant and rear 440
Seal of cannectian for engine maintnenance counker &0
Oil drain on il pan 20
Tube for oif cipslick on oyvinder crankcase 25
Metal oil pan on cylinder crankcass M 8 g
lAatal oil pan on cylinder crankease M 6 B
Adjustment indicator on timing case cover &
Push regd chamber cover on oylinder crankcase L)
Seal of cleaning holes in cylinder head M 302 1.5 100-200
Seal ol cleaning holes in cylinder head M 24 2 1.5 FO=-150
Cyiinder head on oylinder crankcase =
Seal of threaded bore on cylinder haad cover 50-70
Injection noxz'e stan pilol on cyllnder head cover 20
Cylinder head cover 25
PFigtan injector an cylinder crankcass 25
Closing screw [or ofl bore in cylinder crankcasze a0

03 Counterweighl an crankshaft |
Frrwhesl on crankshaft ]
Belt pulley on crankstiait S00-550
Seorew far connecting rog Hearing cap on connecting rod 4
Vibration damper on crankshaf 500-550
Vibration damper with tensioning siement an crankshafl £00
Stud bolls on vibraton gamper 1%

05 Thrust boll on cylinder crankcase 35
Ball pin on rocker arm 40
Rocker arm axles on rocker arm bracket 5
Rocker amm axle complate on oylinder head 100-110
Timing device on camshafl 300

07 Protective sleeve of nozzla holder on cylinder head | B0
Thrust bolt for nozzle holder on cylinder head _l_ 3 norzle &0-FO
Wazzle in nozzle holder 80
Protective sleeve of nozzle holder on cylinder head 1 40
Thrus! boft for nozzie holder on oylinder head i~ Pnoze g0-80
Nozzlz in nozzie holder _ 40-50
Sud bot for mounl on injection pumg 15
Injection pump wheel on injection pump M 14 &0
Injection pump whesl gn injection pump M 18 105
Delivery ling Bi injgcton pump 25
Delivery line at nozzle holder 25
Delivery and leak ol ing at cylinder head 10
Leak ofl line ai nozzle holder 15

E TS



Tightening Torques 00.13

Group Designatian Hm

09 Fuel line at Mter and injecton pump 35
Yent line al injection pump 35
Vent ing at fuei fitter 35
Compressed air mamicid at urbacharger 20

Exhausi furrocharger at exhaust manifold M 1D BR-75

Flange manifold al exhaust urbocharger M 8 30
Air intake pipe al compressed air manifold 25
Ol delvery line a1 ol) cooler b4 14 40
it line at rbocharger and @il pan M 8 25

13 Conneciing rod cover an connecting rod air compresor 16
Preassembly of delivary valve [94 mm dia) 2D
Dafivery valve in oylinder head air compressor (894 mm dia ) 10
Suction valve in Sylinder alr compressor (94 mm dia) 160~-200
Cylinder head with liner at ¢ylinder cranhcase 30
Suction and delivery valve in cyfinder head {77 mm dia) 100120
Liner al crankcase 35
Cylinder a1 liner 35

14 Stud Lol on cylinder head outslde 15
Exhaust manifold at cytinder head outside &0
Exhaust manifold at cylinder head 2-hole metal sirap 50

15 Starter at ¢lutch housing 55-65
Alternator al mouri 40
Tension/ing bolt al cylinder crankcasg LN
Lock nut at tensioning bott s0-80
Shig bolt for starter at fiywhes! housing 15
Bl pulley for allernatar 60
Tensioning balt at allemaior 35

18 Ol ervarprassure valve at oil pump cover 15-25
Seal of ol overpressure valye cil filter BO-80
Delivery ofl ing al injaction pumg 15
Drelivery oil ling at oil filler 15
Cil pressure gauge pickup at ot cooler S0
Oil pressure gauge pickup at oil filter 5D
Qil pump at Gylinder crankcase 35
Cover at oil pump a5
Suction pipa at oil pume 3040
Ol Mter at eylinder crankcase (steed 60
Cil filter at cyinder crankease {alum.) &0
Oil filler bowl at ol filter head (alum.} 40-50
CHl filter bowl at ofl filter head |steel) 4550
Ol drain plug at ol ftter bosed (aium.) 35
Oil drain plug at oil filter bowl |steel) 50-60

Qs Connrevomma 2 - Supplement § - Amendment - Al 1534 DOSST



00.13 Tighiening Torques

Group Designation S
20 Screw plug at top cooling water line 14 x 1.5 35
Screw plug at top cooling water ling 18 x 1.5 S0-GT
Screw neck at upper cooling water line 50
Vater pump at cybnder crankcase &0
Water drain plug at cyvlinder crankcase ED-50
22 Engine supporting arm at cylinder crankcase M 14215 1590-152
Noles
VM OIS bolis nitial borgues 50 to &0 Mm
Fmal toroue 907 to 110F worguing angle
initial tergque 30 o 40 Hm
Fina! torgue 207 to 110 1orguing angle
I Mo 19 antifatigus bolt 153 Hm
‘i No. 22 antilztigue Do’ Imiteal worque 30 to 40 MNm
final torgues %0¢ to 1107 targueng anghe
i M 12 bolts (corrugated parting lace)  Iminal tsorgue 40 1o 30 Km
Final torque 20° to 1007 torquing angle
M 14 and M 15 bolis trudsal VOG0 o 110 Wim
Final iorgue 307 1o 100- torquing angle
* Targue in 3 steps: Hexagon bon Mut on stud bot
13t step i &0
nd step ) 20
Srid step 20 120
Final tarque 120 120

HPOOORIOOCD g

26°0 ® 0% @ 0°6®

B § o]

Szaucnce for ngniering or s@ckemng e o yhnaer nean bolls or nuts,

Mote: When re-tightening nuts or bolts, slacken stightly individuzlly and only then tightento the specified torque. On

o account may ali the bolts be slackened in one operation and only then tightened.

nins/s



Repairing Threaded Holes with Heli-Coil Elements 00.13

Metric ihread Core hole bore dia QD spiral drilt
M6 —g%l 6,1-6.2-8,25
M8 —Ejg—f 8.1-8,2-8,25-8,3
M8 x 1 —g-ﬁ 8,1-82-8.25-83
M 10 2_% 10,25

M 12 %g—g 12,25-12,5
MiZx18 :—gfg—g 1225

M 14 -ﬁﬁ-ﬁg 14,25-145
Mi14x 15 %%gg 14,25

M5 x 2 :%% 15,25

M 16 %"335 16.25-16.5
MiBGx 15 l_g%ﬁa 16,25

M 24 x 1,5 2‘_::;2 34,25

M26x15 g—g"'g% 26,25

M 20x15 oy 30,25

Spacial Tooks

Heli-Coil-Toolbox M 6, M 8, M 10, 8 12, M 14 000 589 03 28 00

Hedh-Coil-Teobox M B8 x 1 M 12215, M 14 x 1.5

M4 x1.25 000 589 04 28 00

Hall-Coil-Togl M 15 x 2 Q00 589 05 28 00

Heli-Coll-Tool M 16 % 1,5 D00 589 D6 28 00
Hefi-Coll-Tool M 18 x 1.5 i*— L Q00 588 07 2800
Hali-Cail-Tool M 24 x 1,5 e v . 000589 OR 28 00
Hali-Coil-Tool M 26 x 1.5 000 589 09 28 00
Heli-Coil-Tool M 16 o 000 5892 10 28 00
Heli-Coil-Toot M 30 x 1,5 - {00 584 11 28 00

90111



00.13 Repairing Threaded Holes with Heli-Coil E

Repairing

1 Wicen core halg vath apiral dgnll.

2 Re-laplhe damaged thread with special Heli-Coil
1ap.

3 Fif wegetper mounthpiece angd spindle cormes-
ponding Lo the thread.

4 Flace the Heli-Coil threaded insgrtinta the cham-
ber of the inslallation oo!.

Mote: Thedriver pimon of the Heli-Coilinsart mustrest
againsi the moauthpiece.

5 Tum threaded element with spindle hrouah
mouthpiece until it is Nush with ihe [atier.

& Place wsallation tool against tapped hole and
sorew in insert withoul exerfing prassure on fhe
spindla,

Moie: Screw in insert 12 0 102 wrns deeper than the
suace ol the lapped hole.

7 FRemove driver pirion up 1 M 12 by means of a
ghort, sharp blow with a pinion breaker, Remove driv-
er pinion of threaded elements areater than M 12 by
means of pointed pliers by moving up and down (not
tack and torward).

iements

FO—ogs
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Removing and Fitting Cylinder Head Cover 01.13

Tightening torques in Nm
Cyinder head cover at oylirder head 25
Removal

1 Unscrew hose lrom charge air cooler 362 LA or
from turbocharger 352 A at the cylinder head caver.

2 Unscrew the ling from the manifold pressure
regulator at the cylinder head cover.

3 Unscrew the faslening boits lor cylinder head
COVES,

e € reition, wrdiarng 2 - Supphemend © - Armandeeead - A 1582 10641



01.13 Removing and Fitting Cylinder Head Cover

4  Remove cylinder head cover and gaskel,

Fitting

1 Check sealing face of cylindar hzad cover lor
signs of damage.

2 Fitnew gasket to the cylinder head.

3 Mountoylinder head cover Torgue bolts 1o 25 Nm
with torgue wrench.

Mote: v han Aixing the cylinder head cover, firstighten
the bolts above the Intake passages.

.
ROS<E286

4 Connect hose fram charge air cooler 362 LA or
from turbocharger 352 A to the cylinder héagd cover.

5 Connecithe linetrom manitold pressure requlator
to ihe cyiinder head cover.

1642



Removing Cylinder Head 01.13

Special Toos
Ty

|
|
|

Preparatory Work

Clean the entire upper part ol the engine W prevent
any dirt entering the valve chamber

Unscrew cylinder head cover, drain coofant

Remaving cylinder head

1 Unscrew holder tor fuel filter and swing to the side.

2 Remove air compressar with bracke! (362 LA).

1334



01.13 Removing Cylinder Head

3 Remove engine breather gt the cvlinder head.

4  Unscrew the Injeclion lings at the injaction pomp.

Box wrench 000 589 (07 03 00

5  Upsrew the exhaust pipe from the fRange,

6 Release and detach poth operating linkages at
the throtde valve leves.

7 Remove wrbocharger.

=R07-6008




8 Remove llange mamfold with gasket

0 fHemove coolant hose at the thermostal housing.

10 Disconnect the plug gt the temperature sensar,

R54=5106

11 Delach the thermostal housing at the coolant
pump.

A0 = 61Xy

12 Remove the rockear arm assemibly,

13  Take out the wppet rods.

13373



0113 Removing Cylinder Head

14 Unscrew the cylinder head bolts (352 A up fo
enging end Mo, 578 155) slacken cylinder head nuts,
unscrew shud bolts.

15 Screwin nandles.
16 Lt off cylinder head.

Hote: Place wooden bigcks below cylinder head at
the side tp prevent the nozzles being damage

17 Remove the cylinder head gasket Clean any
resldues on contact faces.

Handies 312 589 01 31 &0

18 Blow out tapped holes.




Fiting Cylinder Head 01,13

Cylinder Head
’ , 921
Crverall height of cyvlinder head when new s
Permizsible stock removal up to minimum heighi 808
alength of 150 mm max. 0.04
Parm. unevenness of —
parling 1ace gvsr Ornvergll length max, 0.15
Perm. dewialion ot parzielism 01
of upper and lower parting face v
Testing water chamber AT DVEIDIeASUIT 2 har
for leaks perm. leak rale & cm3min
E noezbe 18-25
Nazzle projecton -
P nazzla 22-24
Maximum length of shank ot eylinder head bolt 112 mm
Tighlening Torques in Nm
Cylinder head in threc ateps 1si siep bo
2nd step LN
Ird step 120
Final cryue 120
Cylinder head cover 25
Union nut injaction lina 25
Upper cooling water line 25
Rocker arm brackets at cylinder haad 100-110
Exhaust pipe at exbaust manitold 45
Exhaust manifold at cylinder heag &0

M7 529012300 |

14041



0113 Fitiing Cylinder Head

Special Tapis

%

i

| L5
| 31258903100 ,
\ v

e

Fitting

1 Chegk the upeverness of the cyiinder head and
cylinder crankcasa paring face with a straight-gdge.
Machine any unevennesses.

2 Finew cylingder head gasket

Note: The cylinder head gasket of engine OM 352 A
was modified from engine end No. 708 0B85, The pre-
vigus gaskel can be used up 1o engine end No,
712987

1 Prewious cylinder head gasket
2 Modified cylinder hezd nashkel

Al

N,

G 7 SEO 04000




3 Filgasket betwean coolant pump and thermosiat
housing,

4 Filcylinder head. Unscrew handles.

Note: The cylinder head of engine OM 352 A was
strengthened from engine end Mo, 712988 The
strengthened cylinder can e installed together with
the modified gasket also in engines with a lower
engine end Ma.

Handles 312 582 01 2100

§ Check the length of the shank ot the cylinder head
balt.

HNote: The cylinderhead of engine OM 352 A vaas fixed
with stud balts and nuts uptoengine end Mo, 678 154,
in ihe event of a repair the hexagan bolfs can alsw be
instaied as 2 sel in engines with a (ower angine end
Mo,

% Lighty ail fhe thread and contact face of the cylin-
der head balts or stud bolts, screw in ard tarque W
120 Mm in 3 stens in the order specifiad,

Fitting Cylinder Head 01.13

(PO g
L ®o% ©@%e®

by Sl £ o)
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01.13 Fitting Cylinder Head

T insernihe tappsl rods,

& Fit rocker arm assembly and torque with 100 o
110 Wm,

2 Fitthe connecting nizples with special tool

Installation note: ¥ nen hitting the connecting nipple,
instal! the inngr half loward the fan.

Plierz 31258201 37 40

10 Screw the thermostat housing onte the coolant
pump witin 30 Nm.

R EGI- 6137




Fitting Cylinder Head 01.13

11 Fit plug to the tlemperature sensaor.

12 instail the coolant hose ai the thermostat hous-
ng.

13 Fil the Range manifold with gasket and ‘orque
with &0 R

14 Insial) wrbocharger.
Adach ard sacure both operating linkages al the
th-oitle valve lever,

ROE~E1AR

15 Install the exhawst pipe ol the Hanoe manilold
and tarque wath 45 Nm,

16 Tighlen the injection lines at the injaction purnp
0 25 WNm,

Box wrench sockel 00D 559 68 0300

= — . S s T L Smrlarres] § - Amendoenr - Agtd 19341 1‘4—D-f5



01.13 Fitling Cylinder Head

17  install engine breather at the gylinder head

18 Fit the air compressor with brackel and power
steering pump.

19 Screw on holder for fuel lilter

20 Adjust ualve,

Valve adjusting wrench 321 58200 11 00
Gauging strap 117 589 00 2200
Gauging strepy 117 58201 2300
Gauging sirap 617 58002 2300
Gauging strap 517 582 04 23 00
Gauging sfrap 422 583 01 2300

Gauging strap holder 517 598 00 40 00




important! Following installation, the engine musl be
warmed up to operating temperature and each bolt or
nut then individually stackenad slightly in the sc-
aquence of the bolt diagram and then tightened to the
lightening torque.

Do not glacken all of the nuts or bolts at the same me
and then tighten. Following this, re-adjustvalves. dhar
the first 500 km, the cylindar head nuis or bolts should
be tightaned a second time and the valves re-adjust-
ed.

Mote: The nuts or bolts below the rocker arm shaftcan
e tightened with a special tool without remaving the
rocker arm assembly.

Socket wrensh 000 580 06 03 OO

Facomas Moams } - Bupp'sres] © - Amangmsnt - Bped 1952

Fitting Cylinder Head 01.13

F
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Facing Cylinder Head (1.13

Data
- , 8921

Cverall height of eylinder head 91.8
Pemn. tolal stock removal lo minimum height of ) 802
Feak-to-valley heighl of parting face in ym g ~-15

a length of 150 mm 0.04
Permi. unevenness of lower paring lace over —_—_———

overall length 0135
Perm. deviabion of parae'ism of upper to lower paring face 0.1

P nozzie 22-28
Mozzle projecion N

5 noz2le 1.6-25

Yalve stands back p7F-12

1 Afier machining the cylinder head paring face, the nozzle spacing must be checked and corecied i necessary with nozzle
plates

To achieve tha specified peak-to-valtey hedght when grinding, we recommend noting the following particulars:

= Segments required;

Shape; aoe
Dimension: FOF0 x 21 % BD
Specifcation: E0¢C 38F 515
Manufaciarer; Tyrolit-Schleimitslgesellschai
Domestic source: Heidamansstr. 1662
g Mdnchen 45
~ Machlne setings
Sreed: n = 1400/min
Feed: v = 8920 mmimin
Cuting rate: ¥, =27 m's

The specified cutting rate is cbtained from a segment gringing disc diameter of 370 mm. 1 the diameter is

ditferant {according 1 the lype of maching), the spesd should be altered in such a way thatV, =5 = =2¥m/s
difiers by no more than & 1096

Important With a sraller feed or manual feed, the arinding patter n is signiicantly 2 dered and it is no [onoer cariain
that the peak-to-valley height of R, = 8-18 gm will be achieved.,

W Enoines Volyme 2 - Supgecment B . ARzndren] ~ Apsl 1984 2204






Removing and Installing Oil Separator 01.13

Cata

Control range of o\l separalor

Tightenna Torque in Hm

=10 io -8 mm WG

On separator al cylinder crankcase

Removal

1 Slacken fastening clamp and detach hose 2 ofl
separakor.

2 bnsgrew oil separator gl oylinder crankcase and
remoe.

Installation

1 Inser O-ring inte the oil separatar.

2  Koum ¢il separator above the connection nozzle
in the cylindar crankcase.

Note: When perdorming maintenance and repsir
work, ensure that the ol separater is nol damaged,
Even zlight damage, such ag cap dented, may causs
the oil separator to fail. A damaged o' separalor must
always be replaced.

RO-~G133




01.13 Removing and Installing Cil Se;:.arator
3 Secure the oil separator with 8 Mm 1o the crank-
CASE,

4 Fitthe hose lothe oil separatar and tighten fasten-
ing clips.

Hote OM 352 A
From engine end No. 716 423, oil separalors are ins-
talled with improved diaphragm gualfy.

Modified version recognised by code number with
supplementary letter “E” stamped on cap.

Qil separatars withoul the supplementary letler “E*
should generally be replaced afior 2 yoars.

ROT=EZT



Removing and Installing, Sealing Timing Case Cover 01.13

Vibrabion damper remoyed

Epecial Tools

]

i 353 58502 500

B o

Twghtening Torques in Nm

Timing case cover al cyinder crankcase a

Remareal

1 Unscrew the iming ¢ase cover and remove 1o-
gether with stark of delivery poinker.

2 Remave gasket

Semer  Fpgess Yolums 7 - Sunsigment i AmendTer - Azl 1854 4321



01.13 Removing and installing, Sealing Timing Case Cover
3 Remove shaft seal.

Ot 3E SEGO02 1500

4 Clean sealing laces.

5 Hemove bearing race.

FRO1=E2T8

instatlaton

1 Fil pew bearing race,

- an



Removing and installing, Sealing Timing Case Cover 01.13

2  Knork new shaft seal into timing case cover.

Hiode: The sheet metal timing case cover can also be
replaced by an aluminium timing case cover. (n this
case, remove the locking ping from the tming case
and use longer bols,

Drtt 352 589 Q7 1500

3 Fitngw gaskel

Hote: The aluminiom timing case cover can e ins-
talled with a gasket. the graphited side loward the m-
ing case or with 2 iquid sealing compound.

4 Centre the aluminium timing case cover with spe-
cial tool and At t~e star of delivery pointer. Screw in
the bolts and torgue with 8 Mm.

T 352 58507 1500

- Engemes ¥olume 7 - Supplement & - Anendaesd - Apnd 1934 3243






Removing and Installing Oil Pan  01.13

Tightening Torques in Nm

Dl drain plug at il pan 80
Ol pan at cylinder cramkcase M 3 9
Cit pan al cylinder crankcase M § B
Removal

1 Drain engine cil.

2 Unscrew oil ilar neck, off dipstick guide and oil
retumn pipe for wwrbgcharger al the o1l pan.

3 Unscrewtheoilpasnalihe cvindercrankease and
Temove.

4 Wash out the oil pan.

450:1



01.13 Removing and Installing Oit Pan

insallatioh

1 Fit the cil pan with the new gaskel 1o the cylinder
crankcase.

2 Fix the oil filler neck, oil dipet.ck guide and ¢
return pipe far wrbochargear to the il pan.

3 Install the oil drain phug and torgue v.ilh 80 N,

4 Pour in engine oil

EE ]



Machining Cylinder Walls by Flex Honing 01.13

Cyhnder head and piston removed

Shop Equipment

Yarzble speed hand drill
Honing brush {120 grain) GBD 1014

1 Tape over gpenings of crankcase parting face.
Insert pieces of foam (e.g 40 mm upholstery foam)
imo the cleaned cylinder walls 2nd fit over crankshafi
and bearings to protect them from gninding residue.

Mote: Do notuse cleaning rags instead of foam pieces
since they do not adequately absorb metal abrasion,
grinding residues and lubricants. In addition thereisa
risk of injury if cleaning rags are caught by the honing
brush.

2 Clampthe honing brush in the drill, dip into lubric-
ant {honing oil, thin-bodied enging oil. petroleum or
diesel fuel) and allow to drip

=t = Y L Senrdomeal g - ATEROWer| - Epea 1582

Waller Krupp
Godderizganen
309 Meckenheim-Merl

"X
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01.13 Machining Cylinder Walls by Fiex Honing

3  Position the drilling machinge with haning brush
centered above the cylinder to be machined and
move honing brushinte the bare as the drill staris up.

Hote: Oo not excead an operabng speed of n= 70D
rpm {risk of brush buckhing).

Pl —o 1 1

4  Perform oneg up and down movement per secong,
alter direction when approx. 1/4 of the honing brush
projects aver the top or bottom. Afler amachining ime
ol 1 to 2 minutes, slow drill 1o run down as the honing
trush is being drawn oul of the bore.

5 A seniceable surface struchae has a grinding

pattern otapprox 45 & matt in appearance ang has
ne scralches.

Hote: Extremely glossy surfaces are too fing,

& Following machining, remove grnding residues
with rags.

L ]
RO3I=G183)



Machining Cylinder Walls by Flex Honing 01.13

7 Flush out cylinder walls with benzene,

8 Flil engine with initial operaling o' (Sernvice Pro-
duct Specifications Sheet 2253 and crank with
starier before starting engine undil oil pressure gauge
indicates prassure,

Note: Replacainiial operating ol after 50010 1000 km
with engine cil. Replace il filter elernent as slated in
Service Product Specifications and Exchange
Engine Condiions.

— Faanes Yolere ? - Supoiement § - Amendment - ADNT 1834
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Removing and Installing Dry Cylinder Liners  (1.13

Engine remzved and dizassembled

Shop Equipment

Referenca should be made o the “Workshop and Spare Parts Store Eguipment” {Domestic) Manual or the “Wark-
shop Equipment, Register M {Expor Manual for details of the workshop equipment required for removing and
installing the dry cylinder finars.

Machina Settings
Precision drilling machine:  Speed apnrox. 250 - 280/min
Feed 0,04 - 0056 mmsrevohution
Honing machine Oparating pressure 25- 3,0 bar
Speed approx. G0 - 100/min
Honing angie 40 - 807 lenclosed angle)
Na, of strokes 30 - 40
Roughness Ro: =3~ Gum

Ropo, =6- 11 um

Surtace grinding machine

To achieve the specified peak-to-valley height when grinding grey cast iron malerials, note the tollowing parficu-
»ars:

Important: Vilth 2 small Ized or manual ieed, the gninding pattemn is significantly altered and /is nolorger certain
that Ihe peak-io-valiey height ot B, = € to 16 ym will be achieved.

Segmel Reguired
Franulacturer: Tyrolit Morion GmbH
Schleifmittel-
gesalischalt mbid u. Co.
Crder Ma.: 816 75510 1/153154
Dimensions: According o machine
mount (please siale when
graering)
Specif.calizn; MCIEFavI1h JQC3E-FBEYK

Hote: The segments may be used for wet and dry gn=iding.

The specified cutting rate {V.) is obisineg with a segmenl grinding disc diameter of d = 370 mm. With a different
diameter (according to type of machine) the speed (nj should be altered sothatV, =11+ = 27m/s deviates by no
mord tham =10%.

Speed; n = 1400/min
Fead: u =920 mm/min
Cutfing rate: V, =27 m's

Infgew wheel action lactor = 0,03 mm

Hydrau. ¢ press: pressing lorce approx. 20 lonnes.

i Fogeres Yolpma 2 - Supplament B - Amendment ~ Aprd 1252 6651



0113 Removing and Installing Dry Cylinder Liners

Data

Machinlng Dimensions (mm)

Cytinder Crankcase Cylinder Liners
I O
Bore diameter 20D
for eylinder liner 100,400 of 100,475
in crankcase 100,435 , cylindar 100,495
(final dim} liner
—
Tolal depth of bore 228 | Diameier of 103,374
bush collar 102428
Concentricity Drepth of bore 280 8| oot
baring . -
) Diamater -3 ¢cylinder 85950
for piston ol bora 28 A ‘ ngr, inal 47,00
1 dimension
Peak-to-vallay height of b
drilled {honed) cylinder bore 2% 12 22pm | Peak-lo-valiey height of R = 3.5 um
—  honed cylinder bore max w #
Bore diameter 103572 [L—
for bush collar 103,626 Coarsengss 120 - 150
— of honing stones
Depth of bore 4692 [
ior push collar ' | Permissible out-ol-roundness 0.04
—*El cylinder bore '
Paak-to-valley height of 8 — 16 um
Gylinder crankcase parting face H Pamissible conloity 0.0%
ot &ylinder bore 4
Coarseness of
1
honing stones =0
Piston projects (+1 . ﬁ,
Piston stands back (-} +0.3%is -0.07|
358,00 ‘
e
{Mormal) 359,10 |
Housing helght centra (0.3) 358,70 ,
main bearing bore ) 358 80
to paring face ——i
eyvlinder head (0.6) 35840
{siza hi} ’ 355,60 1
358,10 "
0.2 359,80 |
—
Note 352 A

The dry cylingder liners showld preferably be installed on all the cylinders of the engine In question. ¥ an
sxceptional cases onlyindividual cvlinderliners are installed, pleasa note the following: cbhserve the piston projes-
tron and hedght of cylinder crankcase of the particular repair stage.

The non-machined cylinders must be examined lor distortion and possibly re-honed.

e Y



Removing Cylinder Liners

1 Clamp ihe clean cylinder erankcase on the dnl-
ting machine.

2 Align the cyinder liner to be machined to He dril-
ling tnol. Centre above reversing poing of tirst piston
ring in TDC by means of cenlering device.

Mote: Operating sequence when remaving the cylin-
det hners:

Cylinderbore 1-3-5-2-4-6

Observing this operating sequencs avoids excassive
thermal loads.

3 Clamp drifing toolin place and adjust in diameter
50 that approx, hali ol the wall thickness of the oylin-
der liner is widened in one or several operalions.

4 Adjustthe drilling boo! for the nexi operations up Lo
0.2 mm below the outer diameter ol the cylinder liner.
Drill out oylinder liner and remove Hush coflar,

Note: The bush collar is loosened wilh this setting.

Removing and Installing Dry Cyilinder Liners  01.13

-




01.13 Remaoving and Installing Dry Cylinder Liners

§ Score Ine cylinder liner over the entire langth of
the cylinder wall with a iriangular file 30 that the liner
collapses.

§ FRemove cyander Tingr.

Instailing Cylinder Liners

1  Thoroughly clean bore for eylinder liner and bal-
cony seat.

2 Fil gylinder crankcase on the press and align.

31 Coatthe bore in the cylinder crankcase with acid-
free grease (for example Ale Assemble Graase).

4 Paosition cylinder liner onbore and alignexacty all
round with a 90° angle.

5 Fil press-in plate and foree in oytinder Ener until it
projects 20 mm.

& Check balcony seal lor abrasion and remowe any
material abrasion present with compressed air.

7 Pressincylinder liner downtoits seatwith appras
3 tonnegs — briefly relieve pressure - and then apply
apprax, 7 lonnes pressure for 5 seconds.

8§ Face the pading face of the cylinder crankcase
including the projecting bushes on a face grinding
maching ant check with a straight-edge.
Peak-to-valley height 8 - 16 pm.

Note: Pay sttention to piston projection.




Installing and Remaving Dry Cylinder Liners 01,13

8 Clampcylinder crankcase onthe drifling machine
and cenfre approprizte cylinder bore to dnlling
spingdle.

10 Cilampdrilling ool in place and adjust Dl open
cylinder lingr in several oparations up to 005 mm
helow the desired final size (pbore diameter) and
chamier the inner edge at the top.

Hote: Operating seguence tor machining cylinder in-

ers.
Cylinderbore 1 -3-5-2-4-6

11 Hone the cylinder lingr inner diameler tothe firgl
aize with the honing machine.

12 Measwre adjacent lingrs and hane as neces-
sary.

13 Thoroughly clean cylinder crankecase.

Nole: Fill engine with initial operation oil (Service Fro-
ducts Specifications Sheet 255.31 and crank with
starter before starting enging untl cil pressure gauge
indicales pressure.

Replace initial operation oil with enging il {(Service
Product Specifications; after 500 to 1000 km as spe-
cified n the conditions lor exchange engines and
replace oil fiter element

R O Y A - 665-;5






Enlarging Cylinder Bores in Cylinder Crankcase 01.13

Enging removed and disassembled A52 A

Shop Equipment

Aeterence should be made tothe “Workshop and Spare Pans Store Eguipment” (Domestic) Manual or the “Work-
shop Equiniment, Reagister 8" (Export) Manual for the workshpo equipment required for enfarging the cylinder
bores.

Machine Setlings
Precisian drilling maching: Spaed approx. 250 - 280/min

Feed D.04 ~ 0,06 mmirevolution
Honimg machine: Operating pressure 2.5 =20 bar

Spesd aprox. B0 - 100:min

Honing angle 407 — 60" (enclosed angle)

Ho. of sirakes 30-40

Roughness ;=3 - Bum

R, =6-11um

Enlarging

1 Clamp cleanesd cylinder crankecase on dri'ing
maching.

2 Align the cyinder liner to be machined relative
o the drilling machine, Centre ghove the reversing
paintof the first piston ing ' 0 TOC by means of center-
ing device.

Mote: I severa! cylinder iners are o be instalied,
observe the lollowing operating sequence when dril-
fing the liners:

Cylinderbore 1 -3-5-2_4-6

Observing this oparating sequence avoigs excessive
thermal loads.

BT 21



01.13 Enfarging Cylinder Bores in Cylinder Crankcase

3 Clamp the drilling tood in place andg cnlarps the
cylinder bore in several operations to §.05 mm below
the desired final size [bore diametar). In the final ope-
rahon, enlarge the cylinder bore to the desired final
size with a small fead (precision drilling). This is done
by sefbng the drilling ool to the particular diameter by
mzans ' ihe measuring device. Paak-lo-valley
height max. 16 pym.

4 Enlarge the cylinder bores in the first operation
with a diameter of 98 27" mm to 2507 mm depth.

Im all furiner operations. enlargetoa deptn of 228 mm.

Sizes =982"""mm

SizeB =250 mm

SizeC =228 mm

Size ! = from centre main
bearing biore o parting
face qylinder head

5 Adjust the appropriate drilling ool (20° cutting
angle} for the bush coliar to the specified diameter
and drill bush collar seat to the spacified depth,

& Deburr cylinder crankcase at the chamfer,

. =g BO1-~5153
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Replacing guide bearing in flywheel 0313

Special lools

—— — —— -,

'--1

| — ;

I95 589021500 i 000 584 26 33 DO ,
{
M = oo (.

Reneval

1 Remaoving guide bearing with special taal,

Internal extractor 000 352 26 33 D0
Countersupport 000 589 33 33 00

2 Fit new ball bearing to flywhesl and knock inwith
drift.

3 Knock in closlng ring with drfL

Drift 39556902 1500






Removing and installing flywheel 03.13

Tighteaing torgues in Nm

M. 19 1¢0
Fiywhesl mount —
MNa 22 rial lorgue 30 - 40
Final torgue 907 - 1107 worquing angle
Mo, 22 re-usac!s up to max. shank length of 285

Remaoval

Naote: Mark installabion position of lywheel relative o
crankshah.

1 Unscrew [aslening bolis Irom fhywhesl
? Detach fiywhae! Irom grankshafl ilanoe by light
bilgws with a plastic hammer and ke oul lywhesl

from below.

3 Clean trewhee!l and check lor signs of gamage.

Rig5=5305

Installation
1 Check slongaiian of lastening bolts. = ﬁ' -
A T
Nole: Antitatigue Dolts may only be re-used until they | LH_ d \
have reached thelr maximum tength. il i

2 Fitflywheeltocrankshafi lange and nate marking.

3 Qil the thread and contagl face of a fasten’ng
bolts. sorew in ano tighten unhl they make contact

4 Torgue fastening bolis crosswise 10 30 10 40 M
with lorgque wrgnch, Then torgue bolis further cross-
wise with 90 to 110° larquing ang'e.

Note: The Mo. 19 1asiening bolts are tighlened to 100
Nm.

5 Measure honzemal and lateral runouwt of Ry hea],







Machining fiywheel 0313

Flywhee! remeaved

Data
Engine mode! [ 352 313 , 353 5090 , 353 509 ! 362 806
' 946 9101 9109 | 909
| 940 | gi1y | 9112) 910
950 | 9i2n | 912 |
l 9121} 913y |
, I m4ay | 914y |
| 51| 950 |
, 953y | 951%)
| 3m203 | a52 |
| 268 9537) |
, l g4 | 954
. 970 |
, | | 971
, a7z |
! | 975 |
, , arse
| K
Diameter A" | 335530 ’ 318,530 ] 335 530 360,575
lor starter ring gear L 335,390 318,390 335,390 260.435
, T
Diameter “B” for mount 130,040 130130 | 130040 | 130040
of ¢rankshafi fiange | 139000 | 7295500 130,000 130.000
Mir. distance “C” between ,] | '
chrich face and tace i
of flange of flywheel 38 36 , ¥ B
lin repalr case) J , t [
. Il T
Qverall width of fiywheel 465 143) 465 | 515 | s15
Size O l ] {
Trmmm T T T
335530 361.000
0D of flywhes! | 330 | 360900 ! 375 ! 403
Perm. non-parallelism {01 [ o [ o T 0,1
Fesmn. radial runout of ’ ] i
fiywheel-disk on diametgr | 005 | 005 | o0s | o005
tor starler ning gear , ]
S R R R

T up to enging o, 020 675
21 Irom englne Mo, 020 676

Brm— e velema 7 - SupiiaTent § - Amsndrent - ADil 1944 G351



03.13 Machining flywheel

Machining fiywheae!

Note: Afler removing the clutch, clean aithe partsine-
uding thywheal,

1 Check the fiyheel for stans ot cracking and
sCouUrng.

2 Check the flamess of the contact face with 3
straighl-edae,

3 Check the meeting face and fapped holes lor
maounting the ciutch housing,

&4 1t the flywheel is machined. the fastening face of
the clutch should be machined by the same amount to
maintain the distance between fastening lace of
clrtch and contact face of fiywheel.

Tha permissible stock removal mustnot be excesded
in z0 doing,

&  The peak-to-valley height of the friction face is 15
pm. Excess of peak-to-valley height increases the
wear of the cliich lining while inadequate peak-ig-
vallgy heighi resulis in separating difficuiites with tha
clutgh.

e[ -t

T FI-Ea80

AgI—EH22




Replacing starter ring gear 03.13

Fhywhee! removed

Data
—:—-—'—-—-—-—7——-—-—'—-—’— — o _—
Engine model | 352913 | 3539007 | 352950 2539099 | 362906
| 948 910" | 952 8109 909
| 249 l 9111 954 8112) 810
950 , g1z | 970 9125 |
l 9131 | o971 913y
, | 914y 972 9147
, 9517y | 975 951 |
| 9531) | o7 9537) ,
| | 352037 997
; 968 l l
| 9094 ,
———,———~l~—~m —
Diameter for 335,530 | 318530 | 335530 | 360575
wunting fAng gesr 335380 318,390 335,290 380,435
m gnng g , _._.__L.“ _L
1D ot | 335140 | 318140 | 334830 | 359.830
ring gear | 335000 318,000 i 334 650 , 359690
m—,-m% . . -
Cwverlap of | . _ '
e gonr | 025-053 | 0.25-053 | 056-084 | 0605 - 0,885
— S - e ! "R S—
Parm. lateral ' , , |
runout of fitted | 05 a5 05 , 0.5
starter ring gear ] ,
—r—l—-w-’mw —————— et
Starter ring gear l | | ’-_
fited al a | 250 -280°C | 250-280°C | 250 - 280°C | 250 -280°C
tamperature of [
N I | o=

'} up to enging No. 020 675
%) trom engine No. 020 676

Renewal

1 Rapidly heat starter ring gear with welding lorch
and force off.

B Frones Volimes 2 - Supoiemant § - Aracdment - Apnd 1B5L 11040



03.13 Replacing starter ring gear

2  Heat new ring gear and force on.

Kote: The ring gear must be forced on up o the con-
tact face of the iwheel

The mayx [ateral runoul of the fitted ring gear must not
be pucecdad.

3 Greasa ring gear prior to use.

-



Removing and fitting vibration damper 03.13

Twghiening torques in Hm

Vimation damper ai crankshait 500 - 350

Special lools

2 8 B30 |

e

Remowal

1 Remowve fan,

2 Slacken central boli from crankshaft with spedial
tool. unscrew boit,

Box slugging wrench 00t 589 43 09 00

3 Take off V-belt

[P Engwres voigmea - Sucpheman § - Amendagnt - asfil 194 21041



03.13 Removing and fitting vibration damper

4  Pull yibration damper olf crankshatt with special :
ool 352 A '

Maote: Ut @ ptais installed to the front, the vibrabon dam-
e i detached by a blow with a plastic hammer to the
b ofihe keltpulley. Mo pulleris requiredinthis case.

Pufler 355 583 00 23 00 N N e ee———

Thrust plece 321 589 00 &3 00 b RO - 8102

5 Ul piofted to the front, take clamping elements off
crankshall {352 A).

Fittirvg

1 Fvibraton damper to crankshafi.

Note: Ensure that the Woodrull key meshes into the
siat of Lhe vibraton damper,

2 Filv-bel,

3 Screwcentral boltinto crankshaft and torque with
500w 550 Nm with special tool and tarque wrench,

Hote: Oo not Ughten central bolt with impact wrench.

4 Fitfan.

Box slugging wrench 001 580 42 09 00 AO3~A1T



Sealing crankshaft at rear 03.13

Crankshafi removed M 352 A (up to engine Mo, 470 359
with the gxcaption ot exchange engines

Data

Erd play of crankshaft 018 -029

Radial play of crankshaft 00452 - 0108

Sasaling

1 Remowe gi pan.
2 Hemowe rear beanng cover.

3 LClamp rear bearng cover in lathe with special
1oal.

Clamping devica 332 583 12 a3 00

&  Turngroove (5 mmwide) inbeandng cover as spe- T
cified in drawing. ; ;

: 2
B d‘r :;' 1 I Ca-Enas
B o ” '
L — — _.510212"'_"5__—4

Bemewr  Faoies Vowrse 2 - SuDplemen] § - Amanamant - A 1984 2731



03.13 Sealing crankshaft at rear

5 Clamp machined bearng coverin a vice and ere-
ate a 2 mmwide and 1 mm deep siot with a hacksaw
on the parbng Iace. Fallowing this. chamier the edges
of the =il to 3 mm widih.

1 st
6§ Inserialabricsealintothe stot and force inwith the
handle of 8 hammer.

T Cut off fabric seal approxmately 0.5 0 0.7 mm
over the parting lages of the bearing cover.

Mo fabric fibres may projgel into the paning laces.

8 Coatfabric sealwith hot bearing grease as speci-
fied in DBL 6801.10.

9  Coatthe slots in the rear makn bearing cover with
the sealing compaund Dirkalransparenl

Hote: The parting faces of the labric ring must not be

ceatad with seating compound. The faces to ba coat-
ed with s2aling compound must be free of grease,

ROG-E196

ROJ-E100)1



Sealing crankshaft at rear 03.13

Crankshalt removed 8 352 A ffrom enging eng Mo. 470 360)
DM 362 LA (rom stan of prod.)

Deta

Eng play of crankshaft 01g -029

Radial glay of crankshah 0042 - 0108

Special tools

r,,.,—-.

0]
okl |
%%L |
il

l 352 58301 31 00

|
N

-H'-\.

Sealing crankshaft

1 Takefabwic seal and locking pin out of the cylinder
erankcase and the beanng cover,

2 Thoroughly clean the seat tor sealing ring in the
crankcase and Bearing cover.

3 Insen the tocking pin in the cylinder crankcasze
and in lhe bearing cover with an aluminium drifl

Note: The tip of the locking pin mus! not be damaged.

== 4 Fnngs Wolume 2 - Suphament & - Amassrant - Apn 1352

AOR-60948




03.13 Sealing crankshaft at rear
4 Insert the fabric 225) In the special 100l
Mota: The fabric seal must be inserted exactly in the

special taa!, Both ends ol the fabric seal musi rest
agatnst the special tool.

Fixing plake 352 58901 31 CC

5 Placethe spacial ool with fabric Angon bhe crank-
case and knogk in seal.

Fixing plate 352 589 01 31 00
& insmon the fabric seal with special lool in the Dear-
Ing cover and knock in.

MNote:. Mo fabrc fibres may projec! inlo ihe parting
face.

Fourg piate 352 588 01 3100

T Coaitabric sealinhousing andinthe bearing cov-
er with hot bearing grease as specifiied 'n DBL
RO 3.




8 Coatthe slols in the rear main bearing cover with
Dirkoransparent The parting faces of the sealng
rings must ol be coaled with sealing compound,

Mote: The parting face of engines wihoui 51015 in the
rear beanng cover should e coated with the sealing
compoung. behveen housing and bearing caver. The
areas g be coated with the sealing compound migsl
be free ol grease.

h‘ Engmes Volume 2 - Supplerrent & ~ &vandmen] - Agrd 1929

Sealing crankshaft atrear 03.13

RO%=E100M
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Removing and installing pistons  03.13

Cylinder head and cii pan ramoved

Data
352 A withvourt finers
Rep. Fiston designation Compres- I of Haighl of &ylinder
slages 5100 cyl, crankcase (from
height wall cenire main bearing
trarsiton (o pisons) bore 10 parting face
previous phase nagw cylinder head)
96,32 96,0 BA 0D 7 0 BA
Standard 9550 n.a. na. 3?—3?%
95.91 97 0 BC 01 a7.08C '
95,97 97,075 BA 0D A7 7R BA 65.20 97.065 358,00
Standard | 9688 na na 5535 a7 085 38610
0593 Q7075 BC DI a7 075 BC ’ ' r
8702  S7125BA 0D 97,125 BA 97 115
Standard l 2703 pa n.2. 9?'135
a7 04 G 125BC 01 a7 125 BC ’
0739 O97S58A09-03 a75HBA-02 64.90 97 490 358,70
Rep. 511 9740 na. n.a. 8495 57510 358.80
97 41 9F5SBCOY-03 S975BC-023 ’ ! )
352 A with liners
362 LA
Rep. Piston designation Compres- 10 of Helght of cylinder
stages sion cyl crankcase Hrgm
heighit liner centre main bearing
transition {of pistons) bare to parting face
previous phase new cylinder head)
35,89 97.0BA 09 Q7084
Standard 98%0. na na gggg %%g
96,91 7.0 BC 01 97.08C ’ '
~ 9¥O0BACO-03 GFOUBA-03 6490 35870
Rep. SL1 - na. na 54.95 258 80
- DFOBC O -0 9708BC-02 96,990 '
- 970BADS-06 97,0BA-06 §7.010
64,60 358,40
Rep. 5101 -~ na. na. 165 358 ED
- OBCOT-06 970BC-06 ’ '
- 97 0BACA-059 O708BA-09 64,30 358,10
Rep. St - na na 64.35 S—EEE
- 970GC 01 -09 970BLC-09 !
iy Ergings Yolume 2 - Soppfement B - Arssndmant - Apri 1934 30



03.13 Removing and installing pistons

Permissible diference in weight of connacti=g

max. 40
rod within engine 9
Connecting red bearing radia) 0041 - 500
Connesting rod bearing axial 0100 - 0,400
ztsitrgn—may stand back 0.08
Piston clearance frgm P
upper edge ol grank case Piston may project o
.30
up o+
Perm. wear of piston wall in
traveling or transverse direclion
at upper reverzal point of 19 012
piatan ring compared o thorouahly
clesnad lop land zone
Nate: When remachined 1o the next repair stage, abways drill 250 mm deep.
Tightening worques in Nm
Connecting rod bolts W12 Imitial torque 40 - 50
1IConn rod win serated parting face) Final tarque 907 - 100° torquing angle
. k14 Initial terque 100 - 110
Conneciing red bo'is W15 Final torque 50° - 1107 torquing angle
) Re-usable up o max.
Blind hcle bol M2 shark length 56,8 mm
. Re-usaple up to max
Bolt wiath nut ke 14 shank length 82.5% mm
Blind hole boh M15 Re-usable up lo max. 61,5 mm

shank length

Special taols

UWHD



Removing and installing pistons  03.13

Removal {fﬂa—- e

1 Carefully remove combustion residues abave top y
hand heightincylinder linerwith a scrapertosyid any i
damage to the piston rings.

AR=f25

2 Ensure that the rglated Rearing cover and con-
necting rod arg marked.

3 Unscrew connecling rod baaring cover fram con-
necting rod and remove.

4 Press oul connecling rod with piston (rom belay,,

5 Lifi out piston from cylinder crank casa.

vy Engings Yolume 2 ~ SupDlemen) § - Amenament - &gl 198,



03.13 Removing and installing pistons

4 {lamp connscling rod with piston invice (use saft
jaws). Take cul piston pin circlip, force cut piston pin
ard take piston off connecting rod.

Installing =Y
B

tlote 1: 1 pistons are installad with slight compression ';‘-_: ‘E‘ /q___;;"*\
height, the cylinder crank case (parting face) must be Lo N
remachined by the difference of the compressian ‘.‘f
height of the pistons, ’T\#j

=, .:\\-J /
Note 2: The top piston ring must always be replaced. g 0 i\gg/ (j

o, R

__w i
T HL#
&_-'__I TE 03 6100

1 Inser connecting rod ino the piston so that the
lorger side ot the connecting red split at an angle is
poining o the right {injechion pump and the arrow on
the piston top 15 pointing torward in the direction of
Iravel.

2 Insert piston pin and secure with circlips.

3 Oiipisionwithengine oil. Otiset pistonring jointsin
urnby 1807 Slip special tool loosely over pistonrnings
and camprass o outer diameter ol piston so that the
slecves can still just be moved,

Clampina strap 000 589 38 31 00

“Fuh s A



Removing and installing pistons  03.13

4 Insert piston rod bearing shell in piston rogd
Ensure thatthe lugis located in the slot of the connect-
ing rad. Coat running lace with oil.

Mote: From engine end Mo, 761 459 connecting rods
are installed with serrated parting laces. Both con-
necting rod versions may not be installed within one
enging,

RO2~E316

5 insed piston with connecting rod into cylinder
crank case.

Note: The arrow on the piston top must point in the
direction of iravel and tha longer side of the connect-
ing rod split at an angle point toward the injechon
Py end.

6 Force piston in further unti! the conneching rod
hearing rests against the connecling rod journal of
the crankshalt

Clamping strap 00D 583 38 31 00

7 inser connecling rod bearnng shell in connecting
rod pearing, ensuring thatthe lug is located inthe slot
ol the connecting rod bearing cover. Coatthe running
face of the conneciing rod bearing shell with oil.




03.13 Removing and installing pistons

8 Measure length of shapk of connecting rod bolts.

O3 =B g0
9 Fil the bearing cover to the connecting rog and
screw in connecting rod bolts by hand.

10 Ensure that the marking of the bearing cover
agrees with the connecling rod.

11 Tighten the Dolis alternately in two stages with
lorgque wrench.,

12 Tighlen fastening bolts to specifled torguing
angle {final targue).

- e



Replacing piston rings  03.13

Fiston removed

S-ring plston
]
prston ring designation ' angular T vertical play , gap play
roove l groave
g | width , | new | max in
, fep. Case
_i_ : S .__._*..“_
| double rapezeidal ning - | 0044-0080 | 0,35-055 | 20
. . + 0,060 | |
] weak apered gistan nny | 3+0'045 l 0.0585 - 0,082 , 035-055 | 080
060 | | .'
1 weak lapered piston ring [ 3 0,055 - 0,082 035- 0,55 2Rl
+0,45 ‘, '
& marrow-land oil-control ring , Sﬁigggg , 0,35 - 0062 , 0,25 - 0,40 ' 090
i | i
0,030 | I —'_f—-—
Y narrow sloted ring l 5,5»::_-[:3'm 5 , 0025 - 0052 , 025 -040 , 0,80
. :
d-ring piston
I T-ring {o- 0.047 - 0102 0,20 - 0,35 1,20
x - — |
0 Mering | ,5t0050 0,060 - 0,095 0,20 - 0.35 090
+0.070 ’ 4[ |
n L-ring with coil spring 4""0-04‘] ‘ 0,030 - 0085 , 025 - 040 0.80
_L +0,020 |
N § L

Pt Fromss voivme 2 - Supplsrment & -~ Bmandment - spol 1954 3’20H



03.13 Replacing piston rings

Replacing

1 Sel pislon ring pugrs ta gppoow. 98 mm dia. waith
adjusting screww.

2 The piston sings can oo removed and installed
wi'h this setiing.

Fiztor 0 g otoms DU0 B3 AF AT I

3 Check pistan ring gap play 0 unw.om area o
cyunder liner or oyl nder wa'




Mounting connecting rod 03.13

Data
Connecting rod bearing shells
Repair stage Connecting red bearings
Dia. of Beanng Wail thickness far
connecling roa bores when beanng shealls ready
bearing jpumals inztal’sd lar installatiar
&0a15 &0.085
Standardg 59,990 G0.056 T3 2482 - 3 472
Rep. Stage | 23‘?53 %‘i‘{% 2587 - 2,597
58515 59,595
Rep. Siage 55.480 Y 272 ~-2722
59,265 59,345
Rep. Stage M 55,240 58,306 2837 - 2,847
59015 50 085
v SCAti TEE - 2497
Rep. Stege |l %5 090 59.058 2862 -2972
Radial nlay of crankshaft main bearnng joumnals, 0042 - 0108
End play of crankshafl (fil bearing) D180 - 0,280
Connecting rod
) , ) §5.019
Basic bore in the connecting rod 85.000
Femm. conigity of bagic bore for connecting rod push 0,085
Crartap of connecting rod bearing shells 0.0 - 0,07
Radisl play of cannecing rod bearing journais 0,041 - 6,100
End play of cannecling rod bearing Journals 0,100 - (400
Perm, deviation of axial paralielism af connaciing rods 0.01
Parallelism of bearing surfaces ooy
Distance from centre crankshai - 23005
to centre piston pin bore 23000
Perm. difference in weight of cannecting reds within an engine 40 g
) 37,830
Connechng rod eye 57730
Width of connecting rod at
Pigton pin eye 258
i ey 365

3651



03.13 Mounting connecting rod

Standard %%g
Basic bore far connacting rod bush Bep. S'rage [ g_g%.

Rep. Staga g_gig_g
Connecting rod bush

Siandard ggg;g
QU of connechng rod bush Rep. Stage | %‘3%%

Rep. Stage 1) g_g_g%
Crwerap of conneaé rod push in connacting rod 0.00 - U,Eg
ID of cannecting rod bush ‘;*E%;g_

Tightening forques in Nm

Connecting rod bols e
(conmecting rod with serrated paring kaca)

Initial torque 40 - 50

Final torque 20° - 1107 torquing angle

Cannecting rod be.ts ::: :g :‘rz:f!.tt:rr;:: E:g?-_ ‘|11'1?" lorguing angle
Connecting rod bolt 1412 i;ffh’:ﬁkul'; :f;m 56,8 mm
Bon with nut M 14 giﬁ?g;‘“;‘;m 825 mm
Blind hale hatt R Ae-usatiem o 615 mm

max. shank length

Spedal 1ooks

-



Mounting connacting rod

Mote: The bearing shelsorthe connacting rod bear-
ings. ‘rrespectve of the repair siage, are supplied
reaagy 'or insallabon ex Works, No reworking of any
type may be performed on the bearings.

1 Clean bearing points in the connecting rod and
bearing cover with chamdpis jeather.

2 ‘nsern the bearnng shell halves in the connecting
rods and bearng covers in the correct order, ensur-
ng that the locking lugs of the beanng shealls are
located properly in the slots of the tasic bore.

3 Fibearing cover with bearing shiell o connecting
rod, paying attention o the marking of the related gea-
rrgs Inumbers must be on one side).

4  Tightzn tastening bolts 1o the specified level with
targue wrench and tightan further accoerding to bolt
yersign with 907 — 1107 torquing angle.

Mote: From enging end Mo, 761 459 connecting rods
are instziad v ith sermated parting faces.

5 Seithe S0to 100 mm dia, intemal measuring ins-
trument 533 dial gauge with 50 to 75 mum dia. micro-
meter o the zero size of the connecing rod beariag
bore,

Digl ozuge 001 558 53 2% 00

B Measurethe connecting rod bearing bare with e
50 to 100 mm dia. intesnal measuring instrument sat
Ivertically and approx. 37 away (rom the paring
points a! top and botiom).

Note: The values specified in the tables must be
observed,

¥ Re-fil bganng covers.

Mounting connecting rod 03.13

LRSS ]
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Recognizing damage due to dust  (3.13

If excess oli consumplion or engine failure exists, i
is often unclear whether this is due 1o damage from
dust or narmal wear.

Prssibilibes of recognizing damage

Heavy dusl deposits in the bends of the intake pas-
sages al the clean-air end (bebween air filler and
engine] is a sureindication of damage due to dusL On
engines with an oil-bath air filter, a very fine coatingis
permissible.

The stem contact pattern of a piston and the honing
paitern of 2 cylinder also provide indications of dam-
age due o increased dusl deposits.

Fiston withou dust damage

The stem coma i pattern of the piston exiends avera
wide area and tha rmachining grooves can be easily
recognized within this area.

Mote: The machining arooves around the circumier-
ence &re desired depressions which fill with ofl and
ccrtribiube 9 enhanced lubrication.

-T2

Pision with dust damage

The contacl pattern has a mat appearance and the
machining grooves are campletely warn within the
caniact area, In the progress of stage, ligh! freding
soores exist an the sitem ang the piston rings are
sharp-edged.

h Ewgnes Wolums P - Sypplerenl B - amendmen; -~ Ap 19234 340."1



03.13 Recognizing damage due to dust
Cylindder limer without dust damage

The honing is detetlable over the entire area - maora
or less clearly, depending on the fype of engine. The
honing may be partially removeg at the reversing
point of the first piston ring.

203—-roor

Cylinder hiner with dust damage

The mactining marks dug to honing are only very
weakly visibe or not al all

Ina prograss of slage, a wearedgea is deteciable al the
reversing pain ot the first piston ring.

200-T0NH

Dust damage can arise due ta:

- poor seal of the intake passages at the clean and
unclean air ends

- cracks gr chafings in the intake hose
- increased presence of dust

- dirty oll being entrained from the oil-bath air filter
lexcess of quantity of oif)

- i non-approved start pllot versians are installed.
When performing maintenance work, therefore, all
the inlake lines and joints should be carefully

checked lo enabie even concealed leaks or cracks Lo
be getectad.

A0/ D



Removing, mounting and installing crankshaft 03.13

15 Fit main bearing cover v.ith bearing she's,
ensurng thal marks of the related bearings are
&'ignad,

16 Screwinthe mainbearing bells andiorqueiothe
specified value with torgue wrench and tighten d 15
baolts further by 90° torquing angle.

17 Fitthe special tool la the cybnder crankcasze and
measure the end play of the crankshati.

Holder 363 588 02 21 00
izl gaugs 001 389253 21 00

1§ Fit the botiom part of the timing case.

AB3-BIES

g TRgess votuma 2 Spppbemant £ - Amondeend  Apnd 1384 4407






Removing and installing crankshaft gear 03.13

Qil pan and timing case covey remoed

Special tools

L]

] 312585 07 3300 I

Remaving

1 Remoys beasing race.

2 Take ofl bottom par of iming case,

3 Remove Woodruff key with pliers.

S

4 Pull crankshaft gear off crankshalt with special
toc!

Puller 312 58%07 3300

i B gemas Viodume 2 - Supplemiant § - Emendrmnt - Apel 19221 480/ 1



03.13 Removing and installing crankshafi gear
\nestatling :

1 Fitcrankshaf aear

RO3 - 5300

2  The tooth of the crankshaft gear marked with =1”
must be located betwesn the teeth of the liming device
alst marked with “1-1".

3 Insertthe Worodrutt key.

4 Fitthe bottom part of the iming cass.

5 Fil the bearing race.

AQI=-ETET

-



Removing, mounting and installing crankshaft 03.13

Data
Rep. Stage Dia. of Bearing Wall thickness lar Width of
bearing bore when bearing shells ready it
jaurmals installed lor installaion bearing
88.010 48,098
Standard 87 690 8B.057 2465 - 2477
87910 87,398
Standarg ) 87.890 87 857 2515 - 2527
B 780 &7.848
Rep. Stage) B7.740 B7.802 2.580 - 2,602
KRR
87,510 B7.598 31.74
Rep. Stage 1 87 400 87 555 BIVG - 2727
87,260 &7.348
Hep. Stage il 87,240 B7 300 2,840 - 2 852
87,010 87098
Rep. Stage IV 85990 87050 2,985 - 2877
Basic bore dia, for ¢ranksihafl keanngs 83.022
in cylinder crank case 93,000
COwvarlap of crankshah bearing shell 0.0BD
halves in basic bore 0.050
Pegrm. out-cf-roundness of connecting rod beanng [curnals 0.005
Perm. canicity ol connegling rod beanng jaurnals 0.005
End play of crankshali 039 -0.29
Radig! play of crankshaft 004 0,11
Hardness of crankshalt and connechng rod beanng (Rockwell hardness) S6t 3

Tightenlng torques in Nm

wain bearing balts

Max shank |ength of main bearng bolis

up to engine end Mo 000282 M 14

from engine end Mo, 000283 M 14

Mi15x2

tnittal torque 502 5
Finzal rque 20° - 1007
Torguing angle

41049



03.13 Removing, mounting and installing crankshaft
Special tooks

, D01 552 53 21 DO l

—

Remiving

Prefiminary work:

Timing case cover remaved.
Frywhesl remaved.

Pislons remaved,

Cluteh housing removed (362 LA,

1 Unscrew and remave botiam part of dming case,

2  Unzgrew the bolts of the crankshat beanng cov-
grs. Detach bearing covers with a light plastic ham-
mer and remove.

Moie: To avoid any contlusion, the bearing covers and
bearing shells of the main bearings must be marked in
Ihe corres order.

3 Lilt the crankshah out ol the crankcase.

410/2




Removing, mounting and installing crankshaft 03.13

4  Takelhe scaring shell halves oulolihe crankcase
and the Dear ng covers.

5 Check all parts for signs of damage and weaar.

Mounting

Nete: The beacng shells for the crankshaft are sup-
pited ready lor installation ex Works. No reworking of
any kind may be performed on the bearing shells.

1 Clean the bearing points in the crankcase and
bearing covers with chamois leather.

2 Inseri the bearing shell halves in the crankcase
and the bearing covers in the carrecl order, ensuring
ihai the locking lugs of the bearing shells are properiy
localed in the shots and in the basic bores.

Note: The main bearing shelis in tha housing are pro-
vided with an oil bore and must be aligned with the
lubrication bores in the housing.

3 inserithe bearing covers with bearing shells inthe
crankcase, ensuring that the marking of the related
bearings agreas.

4 Screw in main bearing bolls and torgue 1o the
specified value with torgue wranch according to the
engine number or the size of the main bearing bolts
and torque the M 15 bolts futher by 807 torguing
angle.

5 Fillhe dial gavge to the internal measuring instru-
ment Sel the 50 to 100 mm dia. internal measuring
instrument with the 75 to 100 mm dia. micrometer to
the zero size of the main bearing bore.

Diaf gaugs 01 589 53 21 Q0

RO3I=6241

4103



03.12 Removing, mounting and installing crankshaft

6 Mieasure the main bearing bore with the 50— 100
mm dia. internal measuring instrument set al 3 points
ivertically and approx. 307 {o the top and bottom from
the parting poinis).

Naole: The values specified in the table must be
obsarved.

7 Remove bearing covers again.

Mounting and inatalling

1 Blow out the oil passages of the crankcase with
compressed air from the oil pump end.

2 Clean the il passages of the crankshalt with a
wire brush blow out with compressed air. Clean
crankshatt bearing journals, bearing shell halves and
bearing seats with chamois leather.

3 Check ihe hardness of the crankshaft and con-
necting rod bearing journals with special lool,

Mote: A conversion lable is enclosed with the drop
bardness tester.
Drop hardness tester 000583 20 21 00

4 Insert the bearing shell halves in the crankcase
and in the bearing covers in the correcl order, ensur-
ing that the locking lugs of the bearing shells are pro-
perty located in the slols and in the basic bores. The
lubrication holes in the top main beanng shells must
be aligned with the holes in the housing.

Hota: Job Mo S5 11
352 A from engine end Mo. 470 260
362 LA from start of production

5 Thoroughly clean ihe seal for sealing ring in
crankcases and bearng cover.

& Insert the tocking gin in the cylinder crankcase
and in tha bearing cover with an aluminium drift

Mote: Tip of the locking pin mus not be damaged.

41074



Removing, mounting and installing crankshaft 03.13
7 lnsert the fabric seal in special ool
Mote: The fabric seal must be inseried exactly in the

special lool. Both ends ¢f the seal must rest against
the special ool

Fixing plate 352 58901 31 00

8 Plage the special 1oo) wilh fabic seal an the
crankease and knock in seal.

% Inzertihelab-ic seal with special tool in the bear-
ing cover and koock in.

Note: The seals have a projection of 0.5 mm relative to
the parting ftace afier being installed. Measure as a
check

Mo labric fibres may project into the parting faces.

Frdng plale 352 58201 31 00

10  Coalfzbric saalin the howsing and inLthe bearnng
cover with hal bearing grease as specified in DBL
£801.10.




03.13 Removing, mounting and installing crankshaft

117 Coatthe grooves in the rear main bearing cover
with the seaing compound Dirkotransparent. The
parting 1aces of the sgals must not be coaled with
sealing compound.

Mote: On engines without grooves in the rear bearing
caver, the parting face between housing and bearing
cover should be coated with tha sealing compound.

The areas 1o be pronded with sealing compound
must be frec of arease.

12  Insert the crankshah in the bearing shells

13 O the runping sudaces of the bearing shells
with engine oil

Hote: Ensurg that the tooth of the crankease gear

marked with “17 rests betwaen the teeth of the timing
device or camshaft gear alse marked with “1-1".

14  Measure b2 shank lengih of the main bearing
bots.

Hote: The main bearing bolts may be re-usedupto a
max. shark length of 123.0 mm.
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