Adjusting Valve Play (Method 1) 0513

Drats
— . ._ | -
Valve play a52 A 357 A 362 LA
(Coclar! tamperature [L— L —jl—
max. 55 G} 110 KW (150 PS) 127 kW 1172 PS)
115 kW (156 PS) | (BM 353.975) _
124 kKW (1688 PS
! 2 ‘ J _;J
Intake 020 02% l 040
Exhaust o 0.39 .40 _LD'EG
Firing sequence 1-5-3-G-2-4
Cverlan 6-2-4-1-5-3
Tightening Torgues in Nm
Cylirder heag caver 75
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Adjusting Vahe Play

1 Remove cylinder head cover.

2 Crank engine until the pistan of the cylinder lo be
adiusied is al top dead cenre. The valves must be
cloged, the rocker arms fully retisved and it must be
possible to easily twrn the @ppet rods in the ball
sockels, The valves must overlap on the up-siroke
cylinder,
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0513 Adjusting Vaive Play {(Method 1)

3 Insert special tool between intake valve and
rockar amm or between exhaustvalve and rocker arm.
Vatve play is correcily adjiusted if the specisl tool can
be pulled through with slight resistance,

Gauging strap 0.20 mm 117 583 (0 23 00
Gauging strap 025 mm 117 58901 2300
Gauging sirap 030mm 817 585 02 2300
Gauging strap 0.40mm  E17 530 D4 23 00
Gauging strap 0.60 mm 422 589 01 23 00

Gauging strap holder 617 58900 4000
Yalye gdjusting wrench 321 589 00 11 00

FeeSITy

4 I itis necezsary (@ correct the vaive play., it spe-
cial tool to adjusting sorew, slacken lock nul and cor-
rect valve play, Re-tightar: tock nut, holding adiusting
SCraw i otace.

5 Fit cylinder head cover with new gaskel and tor-
que fastening bolts to 25 Nm with orque wrench.
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Adjusting Valve Play (Method 2} 05.13

Dratsy
Valve play | 362 A [ 352 A 'l 362 LA
{coolant temperature [L , 1
may, S0°C) 11D EW IS0 PS) | 127 kW 1172 PS) ,
115 KW (156 P5) | (BM 353.975)
124 KW (168 PS) ,
Iniz i 0,20 0.25 040
niz4e _L _11__.‘ ,

Ex"aust 030 0.40 l 060
finng sequence 1-5-3-6-2-4
Overiap 6-2-4-1-5-3
Tightaning Torques in Hm
Cylinder head cover 25

r%1mm1nm ’Trm 11?5&9mﬁm W Fm
R S

—

' |
I 617 559 00 4000 ’ ’ ’

A2 58D O 23 OO

Adjusting Valve Play

1 Remove cylinder head cover,

2 Crank engine in direction of rotaton unt! the FB
(stantol delivery) mark onthe flywheel damperagrees
with the adjusting pointer on the timing case.
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0513 Adjusting Valve Play (Method 2}

3 Checkwhether cylinder Mo. 1 is inignition TOC or
in overlap TDC (inignition TDC bothvalves are closed,
tne rocker anms fully relieved and itmust be possible
la easily turn the tappel rods).

Haove: The cylinder sequence is shown in the sche-
malic drawing. ’

In wgnition TDC the following valves can be adjusted:
Intake Valve Exhaust Valve

1. 2.4 1.3.5

In evarap TRE the following valves can be adjusted:
Intake Yahe Exhaust Valve

3.5.6 2.4.6

4 Inseri special too! between intake valve and
roecker arm or between exhaust valve and rocker arm.
Yailve play is correctly adjusted if the special taot can
ke pulied through with slight resistance.

5 (fitis necessary o correct the valve play, it spe-
cial toal o adjusting screw, stacken lock nut and cor-
rect valve play. Re-tighten lock nut, holding adjusting
serew in place.

§ Fit cylinder head cover with new gaskel and tor-
gue fastening bolts to 25 Nm with torque wreach,

Gauging strap 0.20 mm 117 589 00 23 00
Gauging strap 025 mm 117 588 01 23 00
Gauwging strap 0.30 mm 617 583 02 23 00
Gauging slrap 040 mm  §17 589 04 23 00
Gauging strap 050 mm 422 589 01 23 00

Gauging slrap nolder 6§17 589 00 40 00
Valve adustng wrench 321 58900 11 00
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Disassembling and Assembling Rocker Arm Gear 05.13
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Disassembling

1 Pull spring clamp off rocker arm shafi with pliers.

AGS~ 5154

2 Remove spring from recker arm shatt

ROS=£15%
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05.13 Disassembling and Assembling Rocker Arm Gear

3 Remave focker amm.

AOS=& 134

Azsembling

1 Slip rocker arm onto rockes arm shaf
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Al5=5155

2 Fit spring onto rocker am shaft

ROS—&155

3 Fil spring clamp on rocker arm shafl with pliers.

AOS o 154
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Removing and Installing Valves 05,13

Cylinder head removed

Vabve Springs
1D TWH’E —!—Lenghl un- | Imitial Llension | Final tension
! dia | tensioned | Length') | Load | Lengihtl  : Load
. | | —
G i ' A ‘f’mr’*—“‘i'“‘:r"
25+04 | 425 | 60.5 | 467 | 300+ 15N | 3518 5907 0N
e DO L | | | | ) i

' Comesponds when installed to length of valve whan ciosed
% Comesponds whan insialied 1o length of vatve when opan

Special Tool

L

| 000 589 1533 00 ’

_

Aemovat

1 Place cylinder on an even base. Do not damags
nozzle,

? Screw valve lifter into the cylinder head.

3 FPress valve plate down with a sudden movement
o senarate the valve cone haives.

4  Take off valve cone halves,

5 Remove valye lifter,

Vabva fifter 000 58% 1531 00



05.13 Removing and nstalling Valves

5 Bemove valve spring plate, vatve spring and
washer for valve spring.

& Turn cylinder head aroundg and take cut valves.

Installing

1 Check valve springs on e spring balance.

2 Dl velz stern, inserting into cylinder head from
beloee.

3 Inzertwasher, valve spring and vale plate.

30/2



Removing and Installing Valves 0513
4 Install valve lifter and press dowr va've plate. ™~ '

5 Ingert valve cone halves and religve pressuse g
wabye ohale,

& Remove vake [iher.

Mate: The gap between the vaive cone haives should
be equally large on both sitles.

250/3






Machining Valve Seat 0513

o
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A -
205-6057
Data Ja2 LA 352 A
Intake o 45
Valve seatangle Exhaust 45° 45°
Diamater “A™ of valve seat Intake .3 43.4
with new seal rings (inish-machined, Exhaust 353 353
Intske 15-25 16-20
W D" Exhaust 20-25 20-25
+ 0,2 + 02
Size “C" Intake 3 - 01 28 01
Check size
(when new) Exhaust 26 02 26 +0.2
- -0
Special Tools

‘- T
it

Machining Yahlre Seats

Hote: Valve guides are insarled.
1 CGlamp cylinder head on valre glamp.
2 Measure valve seat diameiar.

MNate: If valve seats are slightly worn, they can be
reworked without renewing the valve seal rings.

300



05.13 Machining Valve Seat

3 Introduce pilotinto valve guide until the stop of the
stotted rod rests on the valve guide, pressing slotted
rod down with screwdriver if necessary. Tighten piloL

4 Bolt tight turning toof on support

Mote: Ensure that turning koot is fitted to the suppart
with the correct degree sefting. Take free support out
of operation by slackening the coupling nut Fit the
crank handle to the appropriately marked arm,

5 Slacken coupling nui {2). push the wming ool
over the pilot and move the rapid adjustment by furn
ing the scraw {1} 50 that the lurning tool resis on the
centre of the valve seal

& Press pilot rest (1) down onte the pilol and clamnp
tighl using the screw (2], with the knurled washear (3)
being screwed down and the locking screw (4] being
screwed tight

7 Move the sleady rest into gorrect position with
hand crark. Clamp pendulum guide hanzonlally
approximately in the middie of the guide with the
steady rest pliers. The wrning tool must now turn as
gasily as hefare.

Yalve geat turning tool 000 589 16 69 00

300/ 2
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& Move the wrning tool next to the inner seat edoe
by turning the quick adjusiment then tighter ihe
couphng nut. Do not make any machining infeed yet

% Hold the feed contral tight and turn the crank o
handie. The chup removal is usually irregular in such / 3 .
cases. After rotating. slacken the coupling nut of the
quick adjustment and move the ol in again.

10 Slacken the locking sorew (1) and turn the
knurled disc (2) approx. ' divisions (1 division = 0.1
nimj to the lefl Re-tighten the locking screw (1) and
coupling nut. rotate again.

11 Hold teed control tight and turn crank until the op
of the tuming tool has moved o the aulzide

12 Aninfeed must be as performed as often as is
necessarytoachieveaclean seat (the machining limi
must not be gxceeded). Then rolate once again
without infeed. The values specified in the table must
be reached lor newly installed valve saat rings.

S Fecanies Yighrs 2 - f':-_:.'\!-.-ﬂ--:rlu',-.-'-—.cr_l.’a'":-Ar. 18R m“'!
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Grinding Valves 0513

a R
&
2us-Ehx
Dt
Enging Vahe Vable Vahee Height “D~7 Valve Hardness
seal plate stern Mach. seat at end
angle dia dia. lirmit widlh of valve
“F* “C AT *E" stem
4410 8,850 28 35
= : felic il =57+
Intake 45 43 90 £.935 5E 21 3 HRC =57+ 3
52 a8
36,10 9,940 28 4.2
o 2o s iy == - =57+
Exh, 45 3550 3.995 5E 2.1 25 HRC =57+ 3
42,10 8,950 2.5 4.3
\ . 2.8 4.3 — BT+
Iniake 307 4190 8,835 55 21 3 HRC =573
362 LA
35,10 9,540 28 4.2 .
= Mo el = . = =
BXb. 4% 3596 8925 35 2 3, HRC =57 %3
1} 8940 ,
8.995 up o engine end no. Q04 586
Perm. runout betwesn vakee seat and stem 0,03
Parm. runout between vatve plste and siem 4,20
Perm. oul-cf-roundness ol valve seal 0n.01
Perm. ronoul at faco 0.008
" — To s me Mk 3 - Sunolement B - Amendmenl - Speil 1384 330-”



05.13 Grinding Valves
Grinding Vales

1 Clean removed valves, remove any ol carbon
adhering to them.

2 Checkthatthe valves canbe re-used. There must
not he any surface damage to the ends of the valve
slems. The valve wedge grooves must nod be worn
andg the chrome laver on the volve stems must be
intact Scorched vaives should always be replaced.

3 Check valves for concentricity and dimensional
tolerance. it is not permitted to straighten a valve.

4 Mingr deviatonsin concentricity may be corregt-
&0 by regrinding the valve seat on a valve grinding
machine.

5 Wiz good practice to clamp the valve in place as
close as possible behind the valve plate to avold any
inlertering viprations.

6 Adjusl grinding angle an the scale.

7 Slowly move valve toward the rolating grinding
store with the feed unhil the stone comes inlo contact
with 1he seat face of the vaive.

8 Continue grinding with low feed until the valve seat
is clean over iis entire circemference.

Mote: The sizre following this operation musl not be
less than size "B° specified in the 1able.

9 Face grinding of the end of the valve stem can be

perfiormed on the prism holder fited to the vale
grinding machine.

3a0s2




Removing and Installing Valve Guides 05.13

Oain
Valk'e guide Langth of Boargd Cer- May of vawve
walve guide in lap stem invalve
Repair on i cylinder guids
slane head cylinder
Intake Exhaust Intake  Exhaust head intake  Exhaust
15,048 15018
Standard 5 og 15,000
15118
Rep. Stage! :g':gg 15,100
' 9027 10,022 78 73 ' oo1p 0050 0060
2000 10,000 [1s] ta o
15,218 0,046 0og8r 0097
Freop. Slagat 1;5;3 15.200 .
Weear lirnit i Wear limit
15 546 9,080 10,050 15518 0115 D125
Rep. Stage : :
15,528 15500
Concantricity ol valve seal relative 1o valve guide 0.04
Cistance rom valve guide to contact face of valve spring size “A" 245-05
i Measure al hall guide heighi
51 352 A up to enging end no. D04 GAB %%
IrtakE Exvhausl
'y R A
Vs s
d . t ]
|/ \ A
4 I Q
|
A
g 5 ~
¢ B
18 .
? , l
Valve guides
j Zm-sile

Special tools

:
J

SIS 6B 01 1500

I
e —

’ 110550 07 1500
o

[

broinas Volume 2~ upreeTent £ - A nencment -

At 1254

1 |
| 352689 00 4300 , | 000 580 105300
“_ﬂr.



0513 Removing and Installing Valve Guides

—

] DOD SE9 18 5300
-/

Removing

1 Clamp cylinder head in ptace.

2 Force valve guide aut of the cyfinder head wah
special taol.

Orifl 110538062 15040
CrI' E12589701 500

3 Reamborgincylinder head wih adjustable ream-
& 1o the next larger repair stage.

Reamer TCOLSRD 18 5300

Instalking

1 Heatcylirder head in water baih o approe. £0 .
Coalnew valve gulde with graphited oil and filinto the
bore of the cylinder head.

2 Slip spacer slesve irom special 1000 over va,2
guide.

Spacer slpgve from 352 20 004500

a50/2



Removing and Insialling Valve Guides 0513

3 Force valve guide inta the heated cylinder head
with special toal,

et 352569704300

4 FAeamoutinnegs diameter ofvalve guide with ream-
er accarding 1o the vawe stem diameter.

Reamer 000589 1053 GO
Reamer 000538 11 5300

e LT d






Replacing Valve Seat Rings 0513

Cyinder head and valves removed

Data
Engng , 353 A ]— 362 1A
l Intaka'y [ Intake) | Exhausi | Inigke N Exhaurst
Standard T 4soso | 4sseo | ssoso | azeso | 38080
tandar | 45070 | 4570 | 3070 | 43870 | 38070
oD 0 —_— ‘ —
of valve fen. Smae) | 45380 | 46180 | ss380 | 64180 38,380
seat fing p.riage é 45370 ( 46,170 | 3370 44170 38370
|
r R
oo, Saaey | 45580 | as3ma | 3s580 | sa3s0 | 38580
e.>legell | 45570 | 26370 | 38570 44370 | 38570
i 1 .
— T ]
Standard 5005 | 45825 | 38025 l 43825 | 38,025
a | asoo0 | asooe | 30d | 43800 ( 38.000
B'&SJC bore -D 1' j r —F ———
in cylinder head for oo 45325 1 agazs | oseazs | aaazs R
valve seat ring -=E9 45300 | 46000 | 3BI00 | 44300 ,' 38 300
Rop, Sianen | 45525 ' 45325 | 38508 ‘ 44325 | 38525
p. Slag , 45,500 | 46007 | 300 | &30 | 38500
i T T , L -
Cverlap of valve |
seat fing in | 0,045 ~ n,uao' 0,045 - c-.nso, 0.045 - 0.0800,045 - 0,080 | 0.045-0,080
!

cyinder head

l

Depih *i" of bore in
cylinder head

Height "H*

!
T
of valve seat ring { 8.2 -y 8.4 79 8.4
~ T“‘"‘—r“_‘—i*“—’—t"‘“—“
1
| ,
|

|
oo
T
=TS
]
o
. TL —
o

Distance "t 17 bebwaan parting

{ace of cylinder head +02 | +02 | +02 +0.2 +0,2
and tacing end of 28 -1 28 -1 ] 26 -0 ! 31 01 , 26 01
vaie seal rin {

9 1 | L
' Up to enpine end Mo, 549 BA1 % From engine end Mo, 549 882



05.13 Replacing Vaive Seat Rings

Special Tools

) 589 25 33 00 ,_DGDSBEEQSSC—:I | [ 000582343300 |

Moia oo —»" I'x__,__ . - M = -
'S —,
T
B 1E
k o
:_DDDSBB1EEBM

Shop Equipment

Valve clamp

Intarnal measuring instrument

Removing

Note: Vahee guides are installed.
1 Clamp cylinder head gn the valve clamp.

2 Inireduce the pilot into the valve guice until the
stap of the slotted rod rests against the valve guide,
pressing sloted rod down with screwdrivers If nedes-
sary, Tighten wilh the driftinseried in the topand bot-
tom ol the pilat

3 {Clamp the wiming loo! for anr:tar groove in the
suppor.

AR D



4 Slacken lock nul (2). Insert turning tool aver the
pilot moistened with oil, tum screw (1. quick adjus-
tment) unhl turning fool rests against the pilot, then
push wrming tool down until it is in the centre of the
valve seat ring.

5 Hold turning tool tight in this position. Slacken
locking screw (1) of the pilot rest, press pilot rest (2)
down until it is touching tha piloL Betighien locking
sCrew (1.

6 Move steady restrodinte suitable position relative
to workpiece with band crank. Clamp pendulum
guide horizontally appreximaiely in the middle of the
guide with the steady rest pliers. The turning toot must
iurn as easily as belore.

7 Turn back the screw of the quick adjustment {14
until the tumino oo is moved up to the vate seatring,
but iz nottouching it vet Tighten fock nul {2}, Sorewin
honzonal stop screw (3) until it rests agains the hous-
ing and thenunscrew 2 to 3 mm_Tuahten the clamping
sorew (4) located below.

8 Adjustthe heightof the turning 1oo! sothatapprox.
1 mim material remains at the pottom of the valve scat
ring tollowing machining.

Mote: 1 tne knurled disc 123 is hed light and tne crank
of the Lprring too! i turned o the righy, the turring tas!
mowes down or, it furned to the lel, e wrning 1ol
MoWes un.

Wateseattu-aratagh 90 SRR 'S 6D 0D

Replacing Valve SeatRings 05.13
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05.13 Replacing Valve Seat Rings

9 Turn annular groove inthe valve seat ring by turn-
ing the wrning tool and it the $ame time holding the
knurled disc (2} ight, which musl be briefiy releasedii
the turning resistance increases slightly. Depth of
annular gropve approx, 2 to 3 mm.

Heote: Do not remove excessively large chips, The
twrning tool musi be easy to turn, which is achieved by
briefly releasing the knurled disc (2).

10 Remove Wwrning toof,

11 Fitinternal extractor in the annular grogwe, igh-
ten nut and pull out with countersupport.

Note: Copper plate shouwld be laid below the supports
ol the countersupport bo avoid damaging the cy.nder
head face.

Imernal extractor 000 389 28 33 00
internal extractor GO0 583 29 3300
Countersupport 000 589 34 3300

12 Adjust internal measuring  instrument  with
mHCTometer.

13 Measure the hotes for the valve seal rings inthe
cylinder head with the inlermal maasuring instrument.

Naote: Y} the sizes diffar from the values in the tablg, the
bores must be enlarged to the next stage.

Dizt gauge D01 588 532100

R4



Rewarking Basic Bore

1 Clamp the furning ool in the suppord

2 nserl the pilol in the valve guide until the stoo of
the slofied rod rests on the valve guide, pressing the
slotted rod down with a screwdriver if necessary.
Tighten with the diift inserted at the top and bottom of
the piloL

3 Slacken lock nut {1}, fit wrning tool over the pilot
maistenad with oil, turn guick adjusting screw (2] until
the turming tool has moved out horizontally beyond
the bore, then push turning tosl down until tis resting
on the gylinder head.

Caution! Fit tools carefully to prevent the hard metal
blade of the uming tool being damaged.

4 Slacken locking screw (13, press pilo! rest {2}
down until it touches the pilot, re-tighten locking
screw (1)

5 Turn the knurled disc to adjust the height of the
too! sa that it is just clear.

& Clamp the penduium guide horizontally with the
sleady rest pliers; the working depth (size “t" in table)
miust have been set between adjusting ring and pen-
dulum guide.

=

S mtines Woksre £ - Suppiement & ~ Amandment - Aol 1934
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05.13 Replacing Vaive SeatRings

7 Catculation of adjustment size “27. Adjustment
size “2”7 is basic bore °D 17 (Table Column “0 17 and
pilol diameter ~17 divided by 2.

D1+

||2 2

8 Stacken coupling nut, set micrometer to gize *2",
slighily raise turning tool. fitmicrometer to pilot. progi -
saly adjust turning tool to the size “2" with quick adjus-
tment (1). Tighten coupling nut {21

Mote: It is good practice to adjus! the turming toot 0.1
mm smailer in diameler far the irs) chip.

0 Screw in horizontal stop screw (1) until it rests
againsl the housing, tighten the screw (2) below this,
which prevents the stop screw from urning.

10 Turnlhe hole for the valve seal ring by turning the
hard crank and at the same time holding the upper
fnurled dise lar vertical infeed tight until the adjusting
ring {1] louches the steady rest bearing (2).

Hote: Adjust turming tool as often as necessary until
the adjustment size calculated inJobNo. 7 isreached
then again turn without any chip infeed to achieve a
roughness of max 0.006 mm.

3840/6




11 Sigcken coupling nut, turn back tool with guick
adjusting screw, then slightly raise turning tool.

12 Face-furn the frant end 3l the botftom by turning
the hand grank and al the same ime holding the bot-
o knurted dise lor the horizonts! feed tight undil the
siop screw is resting against the housing.

2 Knpureg disc

13 Remove furning tool, measure bore with inkernal
measuring insirement (ersure overlsp exists be-
bwoen valve seat ring and bare).

instailing

1 Insertvaive seatrings incoolboxand pour inhigquid
pxygen. Supaer-coo! valve seal rings approx. 20 - 20
minutes.

Note; Liquid oxygen can be oblamed from any oxy-
gen manulacturer.

2 Heat cylinder haad to apprax. 80° C in water palb.

3 Takevalve zeatrings owl of the coolbox and place
on the bore ol the heated cylinder haad.

Replacing Valve Seat Rings 05.13




05.13 Replacing Valve Seat Rings
4 ¥nock valve seat rings in with special tool.
Hota: The valve seal ring myust be insarted immedia-

lely. Do not allow your lingers 1o come into contact
with e liquid or with the super-cogled valve seat ring.

Forcing drift 346 589 02 1500

ZAN/A



Removing and Installing Camshaft 0513

Data

Repair Stages of Camshaft and Bearings

. Lift journal Firal bore dia
Stages Camlshaﬂ Il::amshar_t bearing foor air of press-fited
bearing journal dia .
COMpressor beanng
3 £5.860 56,030
55541 56,000
o 55,710 55,770
55,691 55740
Standard . 55,460 32,000 55,520
55 441 31,984 55,480
4 55210 R 270
25191 55240
) 55860 55,930
55841 55,900
2 555610 55,670
555" 55,640
Standard | . 55,380 31,800 55,420
55,341 31.884 55,350
4 55,110 55170
55081 55,140
, 55,760 55,780
55.691 55,750
2 55.460 55,520
55,441 55,400
Rep. Stage ! 5 55,210 31,750 55,270
55,481 31,734 55240
a 54,960 55020
54,090
i 55460 £5,530
441 55,500
o 55210 55270
55,191 55,240
Rep. Siage i 5 54,960 31,500 55,020
54241 31,484 54,99
4 54,710 54,770
54,691 54,740
Tightening Torques in Hm
Thrust washer al cylinder crankcase 35
Timing device at camshaft 300
Camshafl gear at injection pumnp input gear a5

s-ttatema 3 | Rnnciement B Amencmens - April 1853 5541’1



0513 Removing and Installing Camshatt

Data
Camshaft play radigi 0,030 - 0,078
axial D18 -052
Backlash betwaen Crankshaft gear and
012-017
camshafi gear
Injeclion pump Qear
and idler gear or G2 -017
camshaf gear

Hardness ¢f lifting journals and lifting journal radii 57 - 83 HRC

Timing gear Saat o002
Max. dewiation in concenfricity
when shafi running on Cam base circle 0.025
outer bearing points

Bearing points 0.025
Intake 7.2
352 A ol
Cam projection above i 720
base circle giameier 262 L Imake 6.35
Exhaust 5,60

Preliminary Work

Remove lappet rods and valve tappets. Remove o
pump. Take clf aircompressar. Linscrew iming case
COVET.

Removing

352 A up 1o engine end no. 470 359

1 Crank engine in direction of rotation until the
marks on the camshafl and crankshafi agree.

2 Ungorew thrust washer for halding camshafo

3 Take camshafl w.th camshaft gear ool of Cylinder
Crankoase.

55442



a52 &  Fom enging end no. 470 3680
367 LA trom start of production

1  Slacken boli lor fastening timing device and take
cif iming device.

Ady=&14Z

2 Remuove spacer shim from camshafi

3 Unscrew thrust washer and take camshalt out of
lhe cylinger crankcase.

e < ROS~G144

Instalfing

352 A up to engine end o, 470 359

1 Cargiulty insert the camshalt in the cylinder
crankcase £ ihat the bearings are not damaged.

Mote: Ensure that the tooth marked with “17 of the
crankshal gear rests between the teeth of the cam-
shait gear which are also marked with *1-17.

2 Bolt thrust washer tight withoul tab washer.

Emgivtes voluma § - Susdplertant & ~ ATentmen) - Al 1554 5‘6‘4!3



05.13 Remaoving and Installing Camshaﬁ
352 A from engine end Na. 470 360
362 LA from stant of production

1  Carelully inged camghait inlo the cylinder crank-
case so thal the bearings are rot damaged.

2 Torgque thrust washer ta 25 Nm with tarque
wrench,

3 Fit spacer shim onto cemshait.

4 Mount timing dewvice with fithrg key onto camshatl
and fit Iaslening bolt.

Nete: Ensure that the tooth of the crankshait gear
marked with “1” rests between the testh of the timing
device which are also marked with “1-1".

ROS~B145

5 Toarque the [astening bolt Tor the timing davice Lo
300 Mm with torque wrench.

6 Check the end play of the camshafi

S64/4



installation Overview - Injection Pump 0713

Enging Injestion Pump Requlator TestValues

Outgut Bosch Designation Bosch Designation MB Shest
(MB Part Noj

110N NED PS PES 6 A BOC 310RS 2085 ROV 303 . 1425 AB 51 0L MBETH
(006 G74 67 O}

110 kWSO RS FES B A BOC 410 RS 2085 ROV 300 .., 1425 AB 825 DL ME SV h
(006 OF4 4% 01)

115 KW/E6 PS PESGASBDC S10RS 2085V ROV 300 .. 1425 AB 825 0L MBET h
1009 074 58 1)

110 kK150 PS PES & A BOC S10RS 2085 ROw 300 ... 1425 AE 620 DL MB 57 h
1007 074 47 0N

i24 KWr168 PS PESGAQDC D) MORS 2203 5 RO 300, . 1425 A8 740 L MB5Tn
{001 074 D3 02

124 KW/168 £S5 PESGASDC (D) DRSS 22932 ROV ING .. 1425 AR TB1L MBETn
(001 Q74 D4 02

124 WWABB FS PESBASOC D) 41QRS 22937 RO 300 .. 1425 AB FEOL MB 5.7 n
{301 674 Q7 02)

124 KWN/ES PS PESBASDD A4T0RS 2293 ROV 300, .. 1425 AB D45 L MEB 575
Q05 074 31 G2)

124 KWAHBE PS PESGAQ0D A0RS 2783 ROV 300, 1425 A8 248 1L MBARTS
{005 074 2302}

124 KW/IGA FPS FES GA SO0 AN0RS 2283 ROV 300, . 1425 AB 949 L MB 57 s
(005 G74 34 02,

124 kWGBS FS PES GAS0DATQRE 2293 ROV 2300, . 1425 AR 847 L MBS7s
(005 074 32 02

124 KN1GE PS PES 5A90D410RS 22937 ROV 300 .. 1425 AB 925 L MB 67 ni
1004 074 44 02

124 KVAGE PS PESAA SO D NORS 22093 ROV 300 ... 1400 AB 142 L MB 57 1
(009074 72 02}

124 KW/16E FS PES BA Q0D 410 RS 2293 ROV 300 . . 1400 AB 1740L MB 57 x
(R08 074 7O 02)

124 KW/158 PS FESBASDD 410RS Z29% BOV 300 .. 140D AB 11470 MB 57 %
(0050 074 71 03y

124 KW/AGR PS FPESBASOD MORS 2293 ROV 300 ... 1400 4B 1138 L MB S7F 2
1009 074 59 02

127 KWT2 P FES B A DODAI10RS 2293 ROV 200 .. 1425 AR 982 OL MEBRTI
(G05 074 99 02)

127 RWAT72 PS PES 5 A G0D 410RS 2520 ROV 300 .. 1425 AB 982 DL MB5Tnb
(GOG 074 27 02}

127 WNT2 PS5 FES 8A 900 410RS 2596 RCA 300 .. 1400AB 106B-1 DL MB5Fv2
{007 074 91 02y

141 KWHR2 PS PES B MW 100/ 720 A5 1101 ROV 300 ., 1200 MW a4 MB BT p
(10074 29 02)

i Emgnes Yolume 7 - Sypplemaert § Amerdmen; ~ A 1953 0021"1






Testing Start of Delivery  07.13

Data
1104115 KN 23 BTDC
352 A 124 kW 217 BThC
Siart of delivery
127 W 19° BTDC
362 LA 147 EW 17° 8TDC
Trghtening Torques in Hm
Overpressure valve on nj2ction pump 258
Urign ol injection ling 25
Spocial Tooks
S Ty . S
T _ g

zE

N

Testing Start of Delivery

Pomp Assembly
1 Elextric motor

{12V DCA15 A)

Gear pump

Fueal ank
Return ling

Base plate

=T R - O - A LN

—

Pressure limiting valve

Sight glass with est tine
Connection cable
Connection line (fleed)

Relay box with switch

B Eagores Voume 7 - Supoiement § — AwsndTant « Aprl 1354
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07.13 Testing Start of Delivery

1 Detachthe fuelleed line gtthe injection pump and
connect the feed ling Irom the pump unit (1)

? Oetach the fuel return line and overfiow valve al
tnz pump and seal the bore with & blind plug (21

3 Hemove theinjection ine to Mo, 1 enging cylinder,
Connect test ling with sight glass to the conneation af
Ia injechcn pump lor the Mo, 1 engine cylinder i 2.

4 Connect the pump unit to a 12 yolt batiery.

5 Positioncrankshaftin direction of rolation appros.
2 turns ahead of ignition TDC of Na. 1 cylinder.

& Push injection pump lever to full load, lock ang
switch on pump unit

Nete: The injection pump lever must not be aperated
when the pump is nmning. Switch on e pump unit
anly o pedorm measurement otherwise fuel may
enter the injection chamber if the nozzle is leaking.

T Slowly crank engine in direction of rotation and
observe fuel flow in the sight glass until the fuel jei
changes from a constricted jeltodrips. The exact set-
ting of the starl of delivery is ai this transition point,

A ="Full” fusl j&t
8 = Constricled fuel jet

“shortly before start of delivery™
C = SBtring of drips start af delhvery

8 Check start of detivery marking between satting
pointer on timing houwsing and FB mark an the vibra-
kion damper.

N>

Z0r- 50




9 | it is necessary to correct the FB selting, the
crankshat must be 58l in the direction of rgtation
exactly to the FB mark on vibration damper and set-
ting pointer on Oming case,

10 Slacker ihe fasiening bo'ls for the mjection
pump.

11 Push the injeclion pump lever to full load, lock
and switch on the pump unit. Do not operale the injec-
toy pump lgver when the pump unil is running.

2 Swivel the insction pump in the ablong holes
untl the exact siart of delivery is reached.

Mote: Firsl swwesl the injection pump loward the
engine.

13 Tighten thelastening bolts of the injection pump.

14 PRepeai e tesi ol the stari of delivery points 5 -8
as g check

Nate: Whan insering an injection pump, the mark on
the injection pump gear musi agree withthe pointer in
ihe iming case.

Qo enging OM 362 LA, the air compressor with brack-
et requires to be removed for this purpose.

18 With a newly installed injection pump, the starfol
delivery should be checked with the pressure limiting
valves mounted (without injection line),

16 Remove overpressure valves angd Al injection
lines,

17 Hemove pump wnil.
18  Insial fuel leed line.

15 Install fusl return line with overpressure vaive.

Sy Frovred Volome 3 - Suoplemam & - Amendmart - Apr 1935

Checking Start of Delivery  07.13
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Removing and Installing Injection Pump 07.13

Data

o 110/ 115 ki 23" 8TDC
3524 124 kW 297 BTOC

Starter gf delivery U —

127 ’W 19° BTBC

362 LA 14T kLY 17 BTDC

Trotstening Torques in MNm

Union rd at injection pump 25

Injection pump gear ai injeclion pump (M 14 x1.5) 8O

lnjaction pump gaar at injection pumn (M 18 x 1.5) 105

| = | @

" 000 552 34 33 G‘J—_,

| 355589003300
“__ .S o

Removing

1  Remgve ol filler neck from timing case (352 A).
2 Remove air compressor and bracket (362 LAY

3 Se engine in the compression stroke of No. 3
cylinder in direction of rotation to start of detivery (FB)
according t¢ the mark on the vibration damper and
the setfing pointer on the iming case.

Noate: The gear bachklash must be eliminated when
turning back




07.13 Removing and Installing Injection Pump

4  Unscrew the union nuws of the injecton linss from _ -~
the Injecton pump with a special tool,

5 Unscrew the fuel bne from delivery pump and
injection pump.

6 Unscrew ol feed line,

Box wrench 000 SES 07 03 00 =R07-6003

7 Unsgrew injection pump with support from iming
case and remove.

8 Unscrew slotted nut with special tool.

Sorewcd ver sochet 322 569000300

& Slacken tab washers forinjection pump gearangd
unzcraw botls.

10 Skacken bolts of injection pump at cover.

11 Pull iming device oft injeclion pump with spedcial
tool.

Pullar 255 S22 00 33 (0 &g

Note: From engine end Mo, 420 485 up to 470 359 tha
Hming device is pulled off the injection pump with an
internal exiraclor.

Internal extractor Q00 580 27 33 00
Counter support 000 588 34 33 00

06072



Removing and Instailing Injection Pump  07.13

Meote: CM 352 4 lrom gng.ne ens f.o 270 360
Gt 362 LA freo stan ot proc sotion

Pull input gaar o8 in)ecisy pump vitty spec 30 i0ol,

Puoozr I70CBBEDIION

Installing

1 Instz. iming dewce and suppart orirsut gearon
injection purmp.

2 Pgsiion enging in comprassion stroke of Mo, 1
cyinder (o start of deivary.

3 Inzent in‘s=ction pump wth new gasket in liming
case 50 thatihe tooth of t2ir_ =clion pumbD gaar mar-
ked with a npizhis alicred witn b2 arrow mark inthe
fiming case.

4  Tighten injection pump.
5 Adjust stan of delivery.

& Connect flow lineg 1o delivery pump and injection
pump.

7 Tighten unlon nut of injecton lines with special

tool and torque wrench to pipe connections of injec-
Hon pump.

Bow waench socket 000 583 62 03 00

A0f-5089

0603






Removing and Installing Nozzle Holder 07.13

and Protective Sleeve

Drats
Nozzle holder 362 Ar362 1A 3 npz2le KDaL 74 5 3119

352 A P nozzle KOEL 80P 113
Tiahtenlong Torgques in Hm
Cylinder head cover 25
Union nut injection ling 25
Thrust bolt nozzle holder (S nozzle) Fat
Protective slegve in cylinder head (S nozxla) &0
Thrust holt nozzle holder (P nozzie) 70
Projective sfesve in cylinder haad (P nozzle) Al

Special Tools

Removing

1 Remave cylinder head cover.

2 Unscrew union nut of injection line at injection
pump with special togl.

T Hv-6008

Box wrench 000 569 07 Q3 00

YR



07.13 Removing and Instailing Nozzle Holder and Protective Sleeve

3 Unscrew laak oil line and slacken plugs.

4 Upscrew umon nut ol imjection line at nozzle ho
der with special too! and take off injection lina.

Rote: Avoid at all casts bending the injecton line.

1=}
=]
~
=
(%]
=1
=]

Box wrench 000 5B

5 Unscrew thrust bolt for nozzle holder with special
1oal.

iP mozzle) pinmwrench sockel 403 589 04 07 00
{5 nozziel socckelwrench sockel GDD SB3 7509 00

6 Knochk nozzle halder out ol cylinder head using
specal ool

Impact extractor 355 589 01 63 00

Ly T



Removing and Installing Nozzle Holder and Protective Sleeve 0713

7 lnsed special wrench n gylinder head,

Jaw wranch 346 55% 00 07 00

8§ Unscrew protectve sleeve from cylinder head.

Installing

1 Ciean sealing tace in cylinder head. Insert rav
seal for protective steeve i cyhinder head with acid-
free grease. :

2 Insernt protective sleeve in the cylinder head.

3 Screw protective slesve into the cylinger head
with special ool and tighten o specified torgue.

Claw wrengh 346 580 00 07 00




07.13 Removing and Installing Nozzle Holder and Protective Sleeve_

4  Fil new gaskatlor nozzle holder into the protective
sloaya.

S Intraduce nozzle holder with nozzle nto the cylin-
der haad, ensuring that th: nozzle holder and sioblock
in the ¢ylinder head.

Hote: Do not strike nozelal

€& Screw in thrusl bol for nozzle holder using spe-
cia' tool and tighten to the specified torgue.

IP nozzle) pin wrench socket 403 583 04 07 00
15 nozzie) socket wrench seckel 000 B8D 75 09 00
7 Install leak il ing with new sealing clamps.

8 Insiall injacton (ine and to'd tighl to injection
pump and nozzle holder.

Box wrench sockel 000 SA2 680300

8 Fetcylinder head caver to ¢y nder head with new
gaskel and tighben with torque wrench 1o 25 Nm.

Note: When injection lines are installsd, re-ighlen
thrust boll for nozzle holder with special teol.

P nozzle} pin wrench socket 403 5853 03 07 00
IS nozzle) box wrench socke! 345 S8% 0D 13 00

Ja2/4
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Testing injection Nozzle 07.13

Data
ase A an2 A 362 LA
Inecticn NGzzles S rozzle P npzzie S nozle
BLLA 1505 2920 DLLA 142 P14 DLLA 742 5 752
Ejechion prégssure newy nozzles 200 + 1D bar min 240 + 10 bar min 200 + 10 bar min
used nozzies 180 bar 220 bar 180 bar
Chatier code group 2 2 2

Note: The difierence in pressure between tha nozles within one engine must not exceed 10 bar (kp-om? .

Special Tools

Testing Infection Nozzke

1 Carsfully remove any carban residues on the
noz2zle,

2 Screw nozzie with nozzle holder anta nozle
lester,

3 Testiniection nozzle for leaks,

Dnky clean lest ol or fillered diesel gil rhay be usad for
the test When testing a nozzie, on no account allow
thejetirom aninjecting nozzle to sirike your hand. The
il will penatrate deep into your flesh and destroy the
tissue, The fuel which penetrates into the blood may
cause blood poisaning.

Slowly press pump lever dawn until the pointer onthe
20 bar pressure gauge is below the setopening ores-
sure. The nozzle is tght it no drp drops from the
mguth of the nozzle within 10 saeconds._If the norzleis
leaking, dismantle the nozzle and clean iL

H any leak which is present cannot be eliminated by
caretully cleaning the seat faces on the nozzle body
and the norzie neadle, replace Me nozzie.

Bl Eoc corve_-rEo ZooswesitEodmeto oy TR 3451



07.13 Testing Injection Nozzle

4 Testing opening or ejection préssure of injgction
nozzle.

Slowly press hand pump fever of nozzle tester down
with the pressure gauge connected (1 stroke per
second) and read off the opening pressure when the
nozzie opens or at the start of gjection.

Mote: It the pressure gauge is sel, increase the pres-
sure only slowly and, in particular, release the pres-
sure only slowly otherwise the pressure gauge may
be damaged.

Mozzle taster 000 58% 14 27 00

If the ejection pressure is oo high or too low, the injec-
tion nozzle must be dismantied, cleaned and cor-
rectly set

I the pressure is too high, the shims should be
replaced by weaker ones, if the pressureisloc low. by
shranger onas,

L hatter Behaviour/Jet Pattern

Tha pressure gauge must ahvays he switched ofi o
test the chatter behaviour and el patlern.

Chatter Code Group 2

gy Chatter behaviour: chatters properly with rapid
and siow lever speed. There may be smaller, chater-
tess areas inbebween,

b Jet pattern: at low test speed gispersed jels with
coarse atomization In the chatterless range non-ato-
mized straight jet. As lever speed increases. the jels
become full and fincly atomized.

345.C




Disassembling and Assembling Nozzle Holder and (713

Injection Nozzle
Tightening Torgues in Hm
Mozzie ir rozzie halder IS nozels &0
Nozzie in nozzle ho'der (P nozzla) a0 - 5

Special Tools

| !

|
|
|
|
000?&901 1300 ‘ ‘ 4433589;3100{’
N S

Disassembling and Assembling (S Hozzle)

1 insert the nozzle holder into the special teo!l.

Kounl 403 598 00 31 0

2 Unscrew thrust nui Fom the aozzle bady with the
special too!, disassembis nozzle.

3 The disassemblad nozzle should he cleaned on
‘e awtside and insice, in paricular the needie seat
and the annular grogve, using a wooden stick in
diesel fuel.

Open-end wrench socket 000D 589 01 1300

[~ N Famres volume 7 - SybpaTent 6 - Avendrenl - Agn! 1952 35‘0-”



07.13 Disassembling and Assembiing Nozzle Holder and

Injection Nozzle

4 Carshully clean the injeGtion holes of the nazzle
body.

5 Dipnezzle needle and nozzle body in clean disse!
fual and test sliding property by means of a drop test.

Orop tesi: Whean the nozzie neadie putled ' out of the
nozzie body is released, it must slide down onto the
seal as a resultof its deadweight Ifthis is notthe case.
the nozzle ang the nozzle body must be renewed.

& Assemble nozzle, paying aneniion to the locating
pins on the intermediate disc.

Hote: [l an excessive or inadequate ejecion pressure
was determined when lesting the nozzle, an appropri-
ate spacer disc (ilem 2) should be installed. Lise aniy
dizcs with a through-hole.

Ifthe pressure is excessive, the spacer disc should be
replaced by a weaker one, if the pressure is inade-
auate by a thicker disc.

1 Mozzle holdar 5 Intermediate disc with
? Spacer disc locating pin
3 Compression spring §& MNozzle
4  Thrus! pin 7 Mozzle body
8  Thrwst nut

¥ Insert nozrle holder in special ool

Mount 403 583 G0 31 00

8 Tighten thrust nul o 80 Nm with special ool

Oper-and wremeh sockel Q00 58901 1300

as0/2

-

—

ROT-5024




Disassembling and Assembling Nozzle Holder and  07.13
Injection Nozzle

Disassembiing and Assembling (P Nozzle)

i Clamp nozzle holder in avice by the wrench laces
[use protective jaws) and slacken nozzle tensioning
NuUt approx. Vs Wns.

2 Relaase compression spring of injechion nezzle
with & press gr upright drifling maghine ang unscrew
nozzle tensioning nut

Note: Relisving the compression spring prevents
chips being shaved off the fine thread and pengirating
inta the nozzle of the sealing faces.

3 Clean the disassembled nozzle vith a wooden
stick in digsal Riel

4 Carelully clean the injection ho'es of the nozzle
brody.

5 Dipnozzie needle and nozzle body in clean Jdiese!
fuel and test slickng property by means of a draplest

Orop test: When the nozzle needle pulled ‘A out gl the
nozzle body is refeased, it must slide down onte the
Sgalas o resuli of its deadweight If this isnotthe case,
the nozze and the nozzle body musi be renewsad.

$ Assemble ngzzie, paying attention 1o the lacating
pins oo the inlemediale disc.

Hote: If an axcessive or inadaquale ejection pressure
was determined when tesbing the nozrle, an appropn.
ate spacer disc [itemn 23 show'd bg insiziled. Use only
dhses with a inrough-hale.

ifthe pressure iz excossive, (he spacer disc shouwld e
replaced by 2 weaker ang, if the pressure 15 inade-
quate by a ihicker disc.

1 Mazzie holder 5 intermediate disc wath
2 Spacer disc locating pin
3 Compressicn spring B Mozzle
4 Thruesipin T MNozzle body
8 Thrusi nt
L Fouwres Yolure 2 - Suppiomant § - Aesndmant - Aonl 1384

AO)-bIT4
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07.13 Disassembling and Assembling Nozzle Holder and
Injection Nozzle

1 Inser nozzle in nozzle holder, prelension nozzle

spring and fil tansicning nul

8 Clamp nozzle holder by the wrench lzces in the
vice juse protective jaws) and bghten nozzle tension-
ing nut to 40 - 50 Nm.

ROT-B13
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Exploded Views, Sectional Views 08.13

Turbpcharger
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09.13 Exploded Views, Sectional Views

Turbocharger

Bearing housing
Circlp
Bearing bush
Rotar
Piston rings
Beering collar

8 Bush

10 Axial bearing disc
11 Gaske! bush
13 Oil wiper

17 Rear wall

18 Cylinder bol
20 Compressor whezl
21 Shaft nut
22 Compressor housing

| @ WL By —

23 Tensioning segment compressar

end spring lock washar

00ar2

Hexzagon bolt

Turbing housing

Hexagon ball,

hexagon nui

Tensioning segment turbing
end gpring lock washer
Reting plats

Blind rivet

Heat shield

O-nng

Spare parts 5ot
Body groun assembly
Running parts

LY



Turbocharger (Troublesheooting) 0913

Fault

Cause

Ramedy

Clgudy exhavust gnd drop in power

Adr fitter heavily fouled

Turbine or compressor wheel
rubbing against housing

Forsign body in exhaust cross
seclon

Fouled comprassor

Leak between exhaust manifold
and exhausl gas wrpacharger

Enging brake flap sbhcks

Charge air line nmisshapen

Air dehciency

Exhaust line downstream of
turbocharger or slencer louled
ar damaged

Gil separator damaged or dirty.

Clean qr replace air fi'er glement

Req:'r or replace wrbocharger

Remove loreign body.

Clean compressor of dirt and
deposiis

Re-seal turtocharger o exhavst
man.icld.

Raote:

In sewne cases, new angines of
differeni enging types do not have
any gaskets al the connecion
flange joint of the turbogharger.

Check engine brake flap and
sefting, correct if necessary

Replace charge air llne
Cheack tlange and hose connections
behween lurpacharger and charge
air ting for leaks, seal if necessary.
Check axhzug! ling, clean or repalr

or replace silencer.

Replace ol separg.ar,

Oil leve! in furbocharger
increases, oil Hows out aver the
szl al the turbing angd com-
pressor end.

The reduced 18 Cross sechon
due to carbon desposits causes
increass in the Row resistance in
the ail reburn fina,

Gasket defective

Oil supply ai furbocharger leaking

Whistling noses in the arsa af the
wrbocharger

Leaks at:

Flange cannechons or gashkels
of air and exhaust line ¢r intake

lim=s.

Ctean or replace ¢l refum tine

Replace gasket at ol connechion

Aep.zce defective gaskeats.

Check whether flange and connec-
tions are hw'sted and whether Hght

ittt



09.13 Turbocharger (Troubleshooting}

Fault

Cause

Remedy

Whisting noises in the area
of the turbocharger

Flange seals {inscourate shapea)

Hose or p.ug ConNec.ans

Cylinder head cover
Centre welb ol cylinder head cover
on enging 352 A twisted or cracked

Rator rublzing due o exgessive
bearing play

Check whether gaskets projed Into
pipe orogs sections. il this is the
case. replace gaskat.

Check that connections arein
proper condition and light

Check seal on ceptre web of
cylinder head cover, Replace
cylinder head cover if necessary,
caretully tighten cover.

Tghtening torque 25 Nm.

Detach lines and check housing

on lurbine ang comprassar ands for
mub marks. If rub marks are present,
replace turbocharger.

O pressure deficiency on
engina A52 A

On pressure deficiency in all
turbocharged engines

Ot dirty

Qil everpressure vatve in ol cooler
incomecly instalted,

Hydraulic ¢il limg ta wrbocharger
damaged

Qif filter fouled, incorrect od filter
instailed

Correctly install ol over-
pressura valve.

Replace hydraufic oif line.

Replace oil filter.
Imall gil filter complying with valid
spare pars documents,

Mote:
Cetermine precise diagnosis (or
fouiing of il and aeftminate.

The turbocharger requires clean
oil due o is hight speed.

Check whether correct grade of il
Mlled in (8 oil tag or enfry in
maintenance booklet).

Paur in grade of oil complylng with
Service Product Specifications,
Sheet 220,

00842



Turbocharger (Troubleshooting) 09.13
hecking the Turbocharger in the Vehicie

Linscrew intake line at lurbochargerinlet and exhaustlineg aturbine housing. Tura rator al compressar wheealnutor
at urbine whee!, checking that it runs eventy and freely. Turn back and lorward several imes until ihe rotorisiree of
oil carbon depasits. The rotor is centritugally stablized. It runs in its bearings with relatively large play.

Tocheck the end play, move the rotor in the longitudinaldirection and check whethar itis possible o feeline turbing
or compressor wheel ubbing. i no rubbing is detectable on both sides, the end play is ok

Ta check the radial play, deflect the rotor in the radial direction and furn. If no nubbing s detected, the radia. niay
iz ok

it the wrbine or compressor whes: is ubbing, remove the wrbscharger, repa or repiacea,
Oil Leaks on Turbocharges

On all the types of wrbochargers which we use, the cil-carrying bearing housing with piston nngs is sealed to the
spiral housing carrying =ir or exhausi gas. The lunchion of this sealis basad an the averpressure prevailing in the
compressor hausing. Al elevaled idling speed and when caasting, however, 2 vacuum may occur which gromaotas
the cutflow of ol and slightly moisiens the charge g'r passages wilh ol

The narmal development of ol vapour in the air intake system does pat ham the engine. A cerain quantity of oil is
necessary for lubricating the intake valves. Il the charge air passages atthe clean air end have slight traces of oil,
this 5 o reason 1o remove the exhaust gas urbocharger.

Comnietely dry air intake passages do not exist sinee a slight oYt precipitation is always present in the charge alr
passanes as a result ol gil vapours from lhe crankcase breathee. 4 lurt e cause of O lpaks may be a damaged
{daformed) or dirky ol return ling. The resulting reduction in the fing cross Secion may cause an increass in How
resistance in the oif return fine as a result of which the off level in the wrbocharger rises and the gil may flow out
through the seal at the turbine and compressar gnd. 1n this case, clean or replace the o' return line.

Installing an Exchange Turbacharger

Betore fiting the wrbocharger, a very careful check must be made of the intake line and the lange manifald ups-
ream of the compressor, the exhaust manifold and the exhausUline a5 well as the il feed and ol retum Tines for
faraign badies, impunties and signs of damage. The seal caps al the openings of the wrbotharger must not e
remoyed untljust shortly before instaliation. Belore connecting the ¢l teed line, clean enging oif should e tiadinto
the bearing housing through the ail inlet hote, urning the rotating pars by hand 50 that the baarings are provided
with a fiim ot ol

MNote: After the gngine has bean shut down for & prolonged penod and ezeh time the ail and fiter are changed,
crank the engine vath the starter before actually starting the sngine to avoid premature beanng wear dus to a shor-
tage of oil untilthe ot pressure gauge indicates pressure. The engine brake must be swilchad enwhendoingthis or
the stop cable sef to “Stop”™ otherwise the engine will stark

The starter mustnot be aperated tor more than 20 seconds otherwise it win averheatand may be damaged . If no of!
pressure is indicated afier this penod, nterrupt the starting operation and repeat it aker apprax. one minute,

Notes for Driving

The following polnts should be noted Lo avoid any damage to the turbocharger caused by incorrect starting and
shuiting down of the engine:

After starting the engine, do not rev up immediately, but run atidling speed until a constan ol pressureis indicat-
&d. After this. engine speed and load can be increased.

Bo shut down enging lram high revs, butrun atiding speed for a short periad ta reduce the exhausi oas lempera-
wire. This avoids the engine heating up after being shul down,

a3






Removing and Installing Turbocharger 0913

Tightenitg Torgues in Hm

Exnhaust gas Wwrbocharger 81 exhaus! mandold 55 -75
Oil pressure ling at turbocharger L3 2%

240 retura line at iurbocharger A 25
Remoying

1  Remove exhaust pipe ai flange manifaid.

2 Release boih actuating linkages al the throte
vake lever and delach.

3 Removsintake hine and pipe ie charge air coaler.

4 Unscrew oil feed and oil retum lineg i turgo-
charger,

£ R09-5130

3P T |



09.13 Removing and Installing Turbocharger

5 Unzcrew the turbocharger al the exhaust mani-
fold and remove together with heat shield,

Installing

1 Clean the zealing faces on the exhaust manifold
and lrbocharger.

2  Inzert the stay bolt in the exhaust manifold,

3 Fit sealing n-g o charae air pipe.

4 Instz™ wrbocharger with heal shizsd at exhaust
manold wilh 55 o 75 Hm.

504042



Removing and Installing Turbocharger 0913

5 Irgall o faed andailretureling with new gasketto as i _ . 'f
turbcmnarger wtr 25 Nm - i !

Is

AOg=—E100

B [nztaliinske line &=d gipe o charge air coaler.

RO9=6193

7 Attzch both acluatng linkages althe throtile valve
lavar and secure.

B Fit exhaust pipe to flange manifolg.

RH=8018

50043






Testing Turbocharger (9.13

Dala
tdake Eng Play Radial Play
Garret A Research 010 ¢T3
JLKS nis 065
Kihnle Kopp u. Kausch e
¥ 27 D15 D.2h
./F-'_— T e
] 1 ]
{ Ak
|
E = =

| 343583004000 |

k.

—_—_——— —

Measuring Radial Play

[The radial play is onty measured at the urbine end )

1  Press furbing whest 1o ihe side, maasure the gap
bebtwesn rbine wheel and housing with leeler gauge
and note.

2 Press turbine whee! inthe opnosite drection and
measure the gap with feeler gauge ard nole.

3 Thadiflerence between the twavalues oblainedis
the radial play.

Note: Pertorm measurement at least 2 diffeent
[eiagnis:H

Measuring End Play

1 Clamp wrpocharger m vice (urbine end up).

2 Mount measuring tip of dial gauge to shaft end of
wrbine wheah,

3 Press rolor shali cown and s dial gauge o °07

4 Press motor shaft against dial gauge and read off
play.

Diglgawge 01589532100
Ciat gauge holder 343 28500 4002

52541






Disassembling and Assembling Turbocharger 098.13

Turbecharger removed

alds for Making in the Shop

/ 35

A —— . 6
%

-

e 26

ST !

1 ....t ' . ' :{_' Zov - e
o
; k 13 45"
Bk Clamping Jaws
m,,,/ & Cord

B Fitted into existing rotor

par
M
'
)
5 5
=

Shop Equipment
“Leisior Gibl 2" hot air fan Supplier
Kar] Letsler
CH B0SE Kagiswil
Special Tools
Tgittenlng Torquses in Nm
Shaft nun 12
with washer 10
Compressor rear wall at bearing housing _—
wialr out washer B8
Compressar housing T
Turbine housing 20
=

kominas Yolpme 2 - Sepolement § - Arendmens - Apnl 1054 530/1



09.13 Disassembling and Assembling Turbocharger
Disassembling

Hote: The clamping jaws should be made in the shop
(z2¢ dwg, p. 09,13 - 53071,

1 Mark position of turbine housing relative 1o bear-
ing housirg.

2 Relzaselheilabwacher althe clamping segmenis
ol the Larginge housing.

3 Slackentnofastening boits from the turbine houws-
ing and remove tog ether with clamping sepmeants and
Laby washers,

4 ¥nogkw c'ne housing down off beanng hgusing
whth a s0it hammer.

Hote: Ensurethat the blades of the turbocharger shakt
are not damaged when detaching the turbine hous.-

ing.

ROG-EWT

5 Mark baaring housing relative (o COmMPressar rear
wall and compressar rear wall refativer o compres-
20r Nouging.

€& Unscrew cornreasor hgusing from compressor
rear wall.

7 Detach compresser housing from the bearing
housing by light blows from a soft hammer and
FEMmovE.

Note: Ersure that the blades ol the compressorwheel
are not damaged by bwisting when delaching the
COMMPrEssor housing.

ROg~=E1a7

53012



Disassembling and Assembling Turbocharger 09.13

5 Clamp rotor at hub and unscrew shafi nut i 4 { IS j

Hote: When slackening the shail nut, ensure thal the
rotor is not damaged by being iwisted. AlwaysuseaT
socket wrench for slackening the shaft nut 1o aveid
any bending mements acting on the rolor.

rie-A00Y

9 Heat up compressor wheel with hol air fan (ma )
1307 Gy
n‘/ .

RO~ ET20

Mote: Centre heat shield to avoid damaging the pistan
rirngs and heat shigld.

11 Take beartng housing, heat shisld and piston

10 Press roio- skali oul of the compressor wheel. u
rings off the rotor shait

12 Unscrew the compressor rear wall and remove
together with sealing bush ang pislon rimgs.

ROG~G150

- Frawmes Volene 2 - Sppolkement €& - Anerom=n] - dpnl Y382 53053



09.13 Disassembling and Assembling Turbocharger

13 Remove oil scraper (4), bush (3, axial bearing
disc (2] and bearing collar 11},

!
R OD =515

14 Remove bearing bush al compressor end from
the beanng housing.

4
LADR=5152

15 RAemove beanng bush at turbine end fram the
beaaring housing.

Assemblirg

Note: Cigan all parts and cheek for 2igns of damage.
Check housings and impeltars for cracks, loreign
bodies and rub marks. Check piston ring seals for
signs «f vear. Examine impellers for benl or broken
blades.

1 Check rator shaft for conceniricity. Place rotor
shafi on 2 prisms at the leved of the bearing points and
check concentncity 20 mm fram the end of the rotor
with a dial gauge.

Permissible runout §.007 mm

Holder 36398902 2100
Dial gauge 001 589 53 21 00

E530/4



Disassembling and Assembling Turbocharger 0913

2 Inseri circlip inio the bearing housing, oil bearing ]
bush ai the turbinge end, insert and fit second circlip. 7 7

Nete: Insert cirglips 5o that thal the rounded end is
pamting toward the beanng.

3 Turn bearng housing round and install bearing
bush at compressor end with circlips.

“RG3=5152

4 Fil piston rings 120 ofisel to rotor shafi and
centre.

- E1EA

5 Fit heat shiz'd over the pision nngs onto the rolor
shaft

B Fil bearing housing aver the piston rings onto the
rotor shait so that the flange faces for the oil feed and
return lines are at 20° o the respective piston ring
gap.

Hote: After fitting the bearing housing, the heat shisld
miust shll e freely.

5305



09.13 Disassembling and Assembling Turbocharger

7 Inzer beanng collar (1) and tush (3). Inserl axial
bearing t2) oil groove loward bearing housing s Lhat
the holez filinko the centering pins. Fit ol scraper (4).

§ Fil piston rings on sealing bush 1807 offset

8  Inseri seating bush with piston rings inlo the com-
pressor rear wall 5o that the dlange laces lor the oil
feed and returplines are at 90° o the partcular piston

nng gap.

10 Coaithe sealing face between bearing housing
ang compressor rear wall with sealing compound
001 827 37 20,

11 Fit the compressor rear wall aligned with the
mark relating lo the bearing housing, coat fastening

bolts with Loctite 640, insert and tighlen, holding the
bearing body tight.

12 Fii O-ring onto compressor rear wall,

RANME

RS =8156

RO=-8137




Disassembling and Assembling Turbocharger

13 Heat compressor wheel on & hat plate to max.
130° € and fit onto the rotor shafl

14  Coat shaft nut with Loctite 640, fil and tarque o
12 Mm with special tool

Hote: Wihen tightening the shait nul, ensure thal the
rotar is not damaged by being twisted.

i85 Fit compressor housing aligned to the mark
refating 1o the campressor rear wall, it clamping sle-
ments ang lorque fastening bolts crosswise with 7
Mm.

16  Fithurbine housing aligned to the mark relating o
the bearing housing. fit clamping elements and (ab
washers. Insert fastening bolts with hot lubricating
paste and torque crosswise with 20 Nm.

17 Secure fastening bolts.
18 Check that turbocharger shat runs frealy,
Mote: Before the lurbocharger is operated. the baar-

ing housing must be filled with engine oif through the
oil feed bore.

09.13

ROF-G020

AOU=5149

ROD-6148

5307






Removing and Installing Belt-Driven Air Compressor 13.13

Ramoving

1 Slacken clamplng bolt (1) and release V-bell ior
air compressor by means of lensioning bon (2],

2 Take ofl V-ball

3 Remoaove o) delivery line | 1) and oil returm ling 12} at
poraer steenng pump.

4  Remove imtake air ine {3) and delivary air line (4)
at the air compressor,

5 Remove oil pressure line at the air compressor
{51

6 Remove power sieering pump and ke off 1o
gether with driving disc.

- T s renesa 7. Sypptement § - BmendTenl - &l TEEL 050/ 1



13.13 Removing and Installing Beli-Driven Air Compressor

7 Unscre.s air compressor.

8 Take off air compressaor.

Hote: Il an oil leak exists between air compressor
bracketandtiming case, the seals on the intermediate
piece in the timing case (1) should be replaced.

Irestalling

Hote: When instaling a2 new alr compressor or
exchange engine due o air compressor damage,
check lhe pressure air lines between air comprassor
and four-circuit protection valve for carbon deposits.
i the ine cross section is constricted, replace lines,
pressure governor and four-circuit protection valve.

1 Coal sealing ring for oil return with brake cylinder
grease and insert into the air compressor.

os0s2



Removing and installing Belt-Driven Air Compressor  13.13

2 Kount air compressoer on brackel and Bz

8 Fix power stgering pump and g-iving tsc 0 air
CLmpressor.

4 Connactoildeliveny .nef>iandoilreturnline i2yto
the power steenng pump.

% Filimtake air ling () and delivery air fing (4% atthe
i COMBIessor.

& Filc! pressure line to air comprassor 15).

T Fil¥-belt for air compressor, iension (2) and tighi-
en ciamping bolt (1)

8 Checktension of V-bell







Removing and Disassembling Camshatt Air Compressor 13.13

352 A
77 mm dia. air compressor

212 58900 07 00 l
-~/ —

Removing and Disassembling Air Compressor

1 Remove intake hose and delivery ing.,
2 LUnscrew cylinder head and take off with gasket,

3 Unscrew cylinderliner and pull off over the piston.

4 Releasg piston pin.

5 Pressout piston pin and ke off ingether with pis-
ton.

& Unscrew connecting rod and lake off logether
with coanecting rad cover and beaning shalis.

= Ewzinss dolums 7 - Sunplemsenl & - Arnendment - Aps) 1552 139-”



13.13 Removing and Disassembling Camshaft Air Compressor

7 Unscrew suction valve cap from cylinder head
using specialionl Remove valve spring, valvewasher
and suction vabee seal

Finwrench socket 321 58902 07 00

§ LUnscrew delivery valve seat from cylinder head
using special tool and take off together wilh valve
washer, valve spring and spring housing.

8 Take piston rings ofl piston using pliers 000 58%
37 37 00

10 Clean all parts with benzene.

Stud wiench socket 312 589 09 07 00 T = = s

Note 1: If complaints are received regarding exces-
sive filling time of air compressor or if the camshaft is
fractured, the stop shoulders of the delivery valve
must be checked for wear.

1 Siop shoulder B 13-E02%

Note 2. When installing a new asir compressor or
exchange engine due o air compressor damage,
check the deilivery air lines between air compressar
and four-gircuit protection valve for carbon deposits.
If the ling cross section is constricled. replace lines,
pressure governar and four-circuit pratection valve.

180/2



Removing and Disassembling Camshaft Air Compressor 13.13

52 A
362 LA
94 mm dia. air comprassor

Special Tools

352535'.'!30?03_1 ' 000 539 37 3700 l

e —e

Remaowing and Disassembling Air Compressor

1 HRemgve intaks hose and delivery ine.

2 Unscrew cylinder liner tooether with cylinder
head and take oif cylinder head wilth gasket

3 Pull o) cylinder liner over Lthe piston.

1 Relpase pislon pin.
5 Pressoul piston pin and take off together with pis-

ton. Take pistan rings off piston with pliers 000 582 37
37 0.

6 Unscrew connecton rod and take off together
with connecting rod cover and bearing shells.

G TRgags Volume 2 - Supplemant § - Lrendman . Spmi 1552

ATi=-504%

18043



13.13 Removing and Disassembling Camshaft Air Compressor

7  Unscrew suchton wvalve cap lrom oylinder head
using special tool. Take ofl valve washer. spring lock
washers, second vahe washer and suction valve
seal

Pin wrench socket 352 585 03 07 00

R —

A Slacken cap nut and take delivery valve compilels
oul of the cylinder head. = S ™ ——

9 Qisassemble dalivery valve.

10 Claan all pars with benzene.

R13-504 4

Note: When installing a new air compressor or
exchange engine due to air colnpressor damage,
cheak the delvery air lines between air compressor
angd four-circuit protectan valve for carbon deposits.
I the line ¢ross section is constricted, replace lines,
pressure governos and four-circuit protection valve,

180/4



Assembling and Installing Camshatft Air Compressor 13,13

OM 352 A
Ok 382 LA

Data

Bors - T 94

Stroke 30 30

Toka! displacement ‘.—MD cmd) 208 cm’j

Delivery UYmin at rated engine speed a5 133

- 1.25 and B, bar 7.35 ang &1 bar

Max pperaling pressure

DUBIprassure, resp.

OVEDISSSUNe, resn.

330
' | pension) | 20+204 20430+ 10 {350
._._l____._.,_.___._._._._._x._.______ JL S S
1y Check delivery and filling time onty when engine at operating temparatures_ W the masx. pennissible filing times are axceedeg,

1he git compressor must be replaced or repaired unless any other causes (e.g. leaksh can be lound in the braking system.
#) The max. stll permissible liling Sme i5 approx. 30% more than the imes measuced with new air Compressor.

Fillirng Tirmees
Stroke! Bore Displac&; Cperating | Detvery’ l!minﬁolume of compr. ’ Fitling time in sec. al engine
’ men cm?)| pressure at rated engine  4ir reServoir|s) culcf speed with mew air
bar sresd in1 | compressor'|
[ , | from Gto | from dto | from {to
, [ [ | | 7:35 bac) | 8.1 bars | 10 bar2)
| I [ } l
30 77 140 , 7.35 - L ) 230 - -
, | . L 4D (70| l
, | | | 60 230 |
| ! | 40440 | 340
‘ , | 83 - 30+ 30+ 10 - 410 ’—
I | 20+20 | [ 230
.' , | 20420+ 10 290 |
’ | | 20+ 20420420 470
,’ [ | 20+20+20+20+10 530 |
30 I 94 208 l 7.25 , 140 at 1 bar , 40 [110 ’— -
, ’ | back pressure | 40420 ’ 160 | ,
| (14 160 I i
[ I | _l | 35425 | 180 , !
I | | 40+40 | 225 l
l , 40+60 | 280 , ,
4 .
’ ’ 1 i 0+20+20 ,225 7' B
I , { 8.1 140at1bar | 20+30 |- 180 |-
. . back pressure | 20420 120 ,
| I | [ 1332681 bar | 20420410 150
i , ' back pressure | 20430410 , 210 [
| | 20+20+20+20 | 250 ,
l | | | 20430410420 280
| , | | 20420+20+20+10 280 |
l |
| ! ' 8.1 ibrake | 304+30+30+-30 [ - |- ’aas
' , | system) , 30430+ 10+ 304 30 , 430
| { 10 tair sus- | 20+20+30+30 i
l

1821



13.13 Assembling and installing Camshaft Air Compressor
Cylinder Liner and Piston :

Hom. dia. 77 mm 94 mm

Rep. Siages Bore dia Fislon dia. | Bore giz. Fision dia.
FTo15 76.985 24015 93,8480

Siandard 76,985 76.865 - 53 985 93.850
77,090 77,070 94,090 93.855

Standard ! 77.060 77.040 94,060 93,925
77140 7T.120 a4 140 Q4,005

Standard | 77110 77.000 ga.110 93.975
77.265 77.245

Rer.Stngel. 77.235 77215 - -

Rep. Stage I 77,515 77,495 _ -
77.485 77465

Piston play 0,010 - 0,030 0068 - 0,092

Fislon projecton 01-03 025 - .70

b g

Mote: Fisten and ner must always be instalied together with Ihe same size classeas.

Piston Ringgs for 77 mm Mo Dia.

Grooue Fiston ring designation Annular groova width Verfical play End clearance

| Taper lace ring 2.5 + 0,020 0010 -0042  030- G50

n Taper [aca ring 25+ 0020 0.0610-0042 030 - 050

b Cil scraper ring 3.0+ 0020 - 0010 ~ J,042 0,30 - 0,50

[\ Beveiled ring 4.0+ 4,020 0010-0042 025-050 -

Note: OnOM 352 A upio engine end No, 329 566 the bavelled nng of groave IV was insialed in grodwe ilkand the ol
scraper ring ol groove Hl ingrogwe IV, Tha piston ring grooves were deslgned o match the pislon rings fitted. The oil
bores in the grogve for the ol scraper ring are no longer provided from engine end Mo, 329 566
The pislons of the new version ¢an be interchanged complete with rings with the pistons of the previous version.

Piston Rings for 94 mm Noaw Dia,

Gropve Piston ring designation Annular grogve widih Vertical play End clearance
| il scraper ring %‘fg 0020~ 0055 D25~ 040
i il scraper nng %5?3 0020 - 0.055 D26 - 0,40
i Oil scraper ring 2582 0020-0.056 025 -0,40

152/2



Assembling and Installing Camshaft Air Compressor 13.13

Connecting Rod
Mom. dia. of piston 7 mm Eimm
, . . 35016 350186
Basic bore in connecting rad 35000 35,000
) . 19021 19021
Basic hore tor connecting rod bush 19.000 19.000
Distante Irom cerirg camshafi joumal to 92,000 a7 Qo
centre piston pin bore a1 .950 56,950
Perm. devialion ol axle parallefism 0031 0,01
connechng rod eye %—-1‘ ggsg ;;ggg
Vedhn of connecting rod at
__ . 22 3010 27,835
Fstan pin eye 3290 27 883
Aadial play of connmect ng rod bearing journals 0,040 - 0066 0,020 - 0,066
End play of connecting red besring journals 0085 - 0317 DOBS - DT
v Cwer 10227 mm length
Camshaft Joumals and Coanecting Rod Bearings
Nom. dia of pistan 7 mm 94 mm
. Pisron bore . Piston bhore
Slages Journal dia, when installed Journal dia. when insialed
32,000 32,050 32,000 32,050
Standard 31,084 32,040 31,884 32,020
31.900 31,850 31,800 31,950
Standard | 33 884 31.940 31,864 37.920
31.750 31.80) 31,750 31,800
Rep.Stagel o 31,790 31 734 31.776
31,500 31,550 31,500 3N 550
Rep. Slagell 37574 37,540 31,484 31,520
. 31,250 31,300 31 250 31,300
Rep. Stagelll - 53554 31.280 31534 31270
Connecting Alod Bush
Nom, dia. of piston 7T mm 94 mm
. 19048 19 045
Quter diameter 18.035 79095
) 16,035 16,035
Inner diameter 16025 16,025
Cwerlzp of cannecting rod bush in connectng rad G014 -0048 Q014 - 0048
221 27.8
Lepgth of connectng rod bush 219 576

182/3



1313 Assembling and Installing Camshaft Air Compressor

Pisiea Pin

Air compressor dia 77 mm 94 mm

Piston pin OD lgglg ‘:gg:g

Sore in pistan 16,043 16,022
16,041 16,018

Pizton pin play in connecing rod bush aoig-0023 0010 - 0,022

PFizlon pin play in pistan 0026 -0033 003-D010

Lengih ol piston pin %% gg—?g

Tighteqing Torques In Nm

Mo, t;ia. of piston 77 mm 94 mim

;;m acting rod 15 15

(_Jylind er liner al crankcase 35 -

Eylinder bead attiner 35 -

Suetion vahe in c:.rlinde;r head 103 - 120 180

Celivery vabye in cylinder head 100 - 120 1(]. o

Preassembly del'u.raﬁr valve - 20

Cylinder hesad in cylinder liner at eylinder crankcase - 35

Special Tocols

7

o
|

321 584013700

DO 589 63 2100 ’




Assembling and Installing Camshaft Air Compressor 13.13

Assembdivg and Installing &ir Compressor
77 mm dia air compressor

1 install bearing shells in connecling rod and con-
necting rod cover.

2  Screwconnechng rod cover ontoconnecing rod.

3 Set18-15mmdia intemnal megsunng insorument
with 25 ~ 50 mm dia. pricrometer ang measyre bore at
3 points vartically and ai apgrox 310° each Irom part-
ing points,

4 Unscrew connecing rod bearing coaver.

Gigl gauwge 01 58952 2 0]

5 Heasuregconnectng rod bushinner diameter with
10 - 18 mm dia. intemal measuning instrument. Set
instrument with 4 ~ 25 mm dia micrameter lor tnis
PUIpOSE.

6 Screw connecting rod with bearng shells and
beanng cover onte camshait journal waith 15 Nm.

T Insialloislonsings onpistonwitn pliers 000 58927
37 oo

8 Pace pislon against connecting rod and insal
piskon pin.

8  Secure piston pin with circlip.

16 Compress pislon rings on the outer dia, of pision
using special tool. Press on cyhinder linar with sea)
var [HEon.

11 Screw oylinder Tiner tight on grankcasa,

Tensioning strap 321 588 01 A7 00
Pligrs 321 539 0037 0D

—— Fom—mew J- ez Q- Bupste folE - Amend cenl - AL 105 1321'5



13.13 Assembling and Installing Camshaft Air Compressor

12 Inser suction vzve componenls into Cylinder
headin the order: suctionvalve seal {4}, valre disc{3),
valve spring [2). and suction valve cap « 15

R 13-5074

13 Tighten suction valve cap with special ool and
torque wrench bo 100 — 120 Nm.

R13=as

Pin wranch sockel 321 599 02 O7 00

4 Inser delivery valve components into cylinder
head in the sequence: delivery valve seat (4), vahe
disc (3], valve spring (2) and spring housing [1).

F13—016

15 Tighten delivery vaive with special tool and =
torque wranch to 100 — 120 Nm.

16 Screwcylinder head onlo cylinder liner with new
gaskel

17 install imake hose and delivery line.

Stud wrench sockel 3125800907 D0 5 S-GeE

182/6



Assembling and Installing Camshafi Air Compressor  13.13

94 mm dia. Ar Compressos

1 Install bearing shells in connecting rod and cor-
nacling rod cover.

2 Screwconneciing rod cover ontoconneching red.

3 Set18-35mmdia internal measuringinstrument
with 25 — 50 mm dia. micrometer and measure bore ai
3 points vertically and at approx. 307 each from part-
ing points.

4 Unscrew connecting rod bearing cover.

izl gauge 001 589 53 21 00

5 Measure connecting rod bushinner diameter with
iQ - 18 mm dia. internal measuring instrument. Set
insfrument with 0 - 25 mm dia. micrometer lor this
PUTROSE.

& Screw connecting rod with bearing shells ang
bearing cover onlo camshait joumal with 15 Nm.

7 Install piston rings an piston with pliers 000589 37
37 00

§ Place piston agains! connecling rod and install
piston gin,

9 Secure piston pin.

10 Preassembile delivery valve with 20 Mm, insert in
cylinder head and tighten cap nut to 10 Mm with
tarque wrench.

R13=4&047

Rid=~604a4

13257



13.13 Assembling and Installing Camshaft Air Compressor

11 Insen suction valve into cyhinder head in the
seguence; vahve saat (1), valve thsc (2 without hole),
spring lock washers (), second valve disc {4 with
hals) and suction valve cap {5},

12 Tighten sucton vaheg with special too! ang tar-
que wrench to 180 - 20 Nm.

Fin wrench socket 352 585 03 07 00

13 Compress piston ring onthe outer dia. of the pis-
tonusing special inol. Press cylinder iner over piston.

Note 3: The seal between cylinder crankcase and lin-
er should be ¢reated wilth sealing compound con-
torming to DBL 609020

Hale 2: Pretighten liner crosswise with 2 bolts and
megsure piston projection.

Frojecton 025-0.45  thin gashket
IZZ2 131 0280

Projesion 04507 thick gasket
352 13y 3380

Tensioning pliers 000 539 20 61 00

14 Fit cylinder head lo cylinder liner with new gas-
kel

15 Serew cylinder head logether with Sylinder liner
ontg crankease with 24 Nm.

16 Inslallintake hosa and delivery line.

182/8
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Testing, Retensioning V-Belt 13.13

Crata

naw

W-palt tension used

'y Sef this value anly when first fitting the V-beh

Special Tonls

001 588 62 2100 |

A%

Inspecting Condition of V-Beht

1 nspactV-Denl [or cracks, viling, overheating and
wear.

Testing V-Bal Tension

1 Fiace measvuring instrument in the centre bHa-
tween o belt pulleys on the V-belt. The stop (armow)
of the instrument musl rest against the side of the
V-belt and the indicating anm must be recessed in the
insryment

2 With the pushbutton, apply an even, vertical pres-
sure onlothe top ot the V-pelt until the click spring can
b heard and lelt ko engage.

3 To avoid any measuring errors, only exert pres-
sure on the pushbutton and do not press again afier
relgasing the click spring,

4 Carsfully it off meazuring instrument without
altaring the position of the indicating arm. Read of
lensian at the intersectivn of the indicating arm and
"WE" scale (arraw).

S If the maasured value & less than the specilied
value, the betl must be relensioned.

[~ N

E mrunes Vobyit @ - Sepplemen) © - Amendment ~ April 1564

“KG" Scale on Measuring Instrument . N

40 - a87) 400 - 4501
30 - 40 300 - 400

LAt



1313 Testing, Retensioning V-Belt
_Hite-miuning V-Bedt

MNote: Observe the specified sequence of operations
to prevent any damage to the Sitent bushes by mixing
up e lensioning boll bearings.

Crankshah

Coolant pump
Allernzior

Power steering pump
Air COmMpresson

& L oAy =

V-Balt A
1 Slacken tock nat (1),
2 Slacken nut of clamping boit (2).

3 RetensionV-belt lo specified setting with tension-
g nut (3.

4  Tighten nut of clamping bolt,

5 Tightenicck nulL

V-Belt B (352 A)
1 Slacken lock nut (1).
2  Slacken nui of clamping boft (2.

3 RelensionV-belt lo specified setling with tension-
ing nut (3,

4 Tighten nut of clamping bolt.

5 Tghten lock nut

V-Bett B (362 LA)
1  Slacken clamping ball {1}

2 Relension V-beltto specified seting with tension-
ng nut (2).

3 Tianten clamping bolt

4102



Removing and Installing Exhaust Manifold 1413

Tighteniryg Torgues in Nm

Exhaust manifold al cylinder head - o ?ﬂ
Tutbocharger at exhaust manifold - 55-75%
il delivery line at urbocharger M 8 o 25
24l relum ling at turbecharger M 8 - 25
Oil dalivery line at il cooter M 14 | 40
Removing

1 Remove turbocharger.

2 Remove hose to charge air cooler al charge air
pipe.

3 Slackenfronifastening bolts for exhaustmarinkd
ang take ofl heal shield with chargae air pipe.

4 Remove ol delivery line far tirbocharger.

5 Slacken rear fastening bolts and lake off exhaust
maniteld together with gasets.




1413 Removing and Installing Exhaust Manifold
Installing

1 Filexhaust manitold together with new gaskets lo
the cylinder head and screw in rear fastening bolts.

2 Install heat shield and charge air pipe with front
fastering Galls.

3 Screw exhaust manidold onto cylindar hesd w'th
B0 pm.

d  Fil oil delivery line far turbocharger to oll cooler.

5 Ingtall turpocharger.

068/2
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Removing and Installing Starter 1513

Tigihtening Torgues in Hm

Starer a1 cylirder crankcase 8l

Removing

1 Disconnect ballery caplas.
? Slacken ='ecirica) connections at siarter.
3 Unzerew lastening nuts,

4 Take oul starter fram o

installing

1 insar starter from balow in slay bolt
2 TJighien lastening nuts with §0 Nm.
3 Aflach glectncal connechons o stacder.

4 Conneci battery cables.

5 = Eos
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Measuring Oil Consumption 18.13

The oil consumption of an gnging can be sxactly
determined only by an ofl consumpiion test rua to-
gether with a fugl consumption measuremenl Deter-
rining oil consumption with the aid of the il dipstick
does not provide the necessanry agcuracy.

During the runping-in pericd of the engine lup o
approx 20,000 kmy, anincregsed ol consumplion is
perfectly ngrmal, During this penicd no oil cansump-
bign test run shoold be pedormed.

S.rece ol consumption depends 1o a great exteni on
the siyle of drving, ie. on vehicle Isad and engine
speed, a les! spetch of ot Yesst 200 wm shouwld e
driven under normal vehicke oparaing condiions.
The lest run is conducted by the customer ar the
driver himsel.

The fuel consumption should also be delemmined
during the oil ket ren since only a comparison be-
tween fuel and cil consumption ecsbles oroper
aceount to ke given to ditferent opergting conditions
{hill climbing, town traffic, dump truck operation,
traller operaton ete.).

Befare conducting the ol consumplbon test run, the
engine shouwld be closely examined for any leak
points which may cause a loss of oil [9.g. 2t the oil fil-
ter, oil cooler, cylinder head tovers etc. ).

The ol consumption should be determined a5 fol-
lowes:

1. Have available a cleanvessel and weigh the vessal
when empty.

2. Warm up engine. The coolant temperature should
be 60~100°C.

3. Pacition the vehicie on &ven ground and mark the
position s that the vehicle can be driven into the
same position after the tesi run,

4. Mowe the hand accelerator knob to the Slop posi-
ton. Check the reguiating lever on the injection pump
whether it is In Facl at the Stop position.

&, Unscrewthe screw plug on the il pan and aliow the
warm oil 1o Row tor 20 minules into the clean vessel
which has previcusly been pul in place. Afler fhe oil
has drained for 15 minutes, start the engine lor 10
seconds, aperating the engine brake at the same
me.

6. Filltho fus! tank up to 2 om betow the edge of the fil-
ler neck and mark or ngte the exact height of the fug!
level,

I Enasnes Velpme 2 - Supplemen € - &mendmen - April 1962

7. Serew in the plug of e ofl pan again and ghten.

8. Weigh the vessel with the drained oft onaweighing
machine with 2 gram scale ang bring the quantity of oil
o the specified weight according to the particular
filling quantity [weight of oil + waight of ol vessal),

9, Carefully paur the weighed quaniity of oil Inig the
engine, ansuring tat none s spiled. The vesssl
which musl ba re-used atier the test run muost not be
used for any other purpose nor cleaned in the mean-
e cthersise this may cause weighing ermors.

10. Drive the vehicle for at least 200 km under the
conditians specified above |possibly normal vehicig
operation for a day).

17 ARer retuming from the lest run, immedialely posi-
yica the vehicle on the marked spot

12. Flace the vesselwhich vrasused previously below
the vehlcle and drain the oil. The drainage Sme should
again be 20 minutes, Afler 15 minules, startthe engine
for 10 seconds, operating the engine brake al the
same ime impofant note Poinl 44, Then insert he
serew plug and tahten.

13. Weigh the vessel with gil again and determing the
ol comgumption. This is obtained from the diference
inwelght between the bwo measurements pricr lo and
following he test run.

The gilconsumpliian ib,.) is usually staed in litres and
is calculatad from the difference in weighl deter-
mined, the specific density of the il used and the dis-
tance travelled onthe basis of the formula given on the
back of this test sheel

“4. Fdl up the fue! tank ta the level pnor 1 the con-
sumption tesd run and determine the quamtity of fuet
cansumed during the test run.

The luel corsumption (B fuel) is usually stated in birs /
100%m. Tha conversion o 100 km is performed using
the formula stated on the back of this last sheet

15. The ratio of the oil consumption to the Fuel con-
sumption in % can be calcatated using the formu.a
stated.

Anoil corsumption of 1% of fuel consumption is per-
fectly narmal.

0101



MeBbiatt fiir Olverbrauchsmessung bei Nutzfahrzeugen
Test Sheet for Qil Consumption Test for Commaercial Vehicles

Mederlaszong £ Venretong

Braneh £ Agency

Fusida
Cusfomer

ionzung gusgMitn Dalum f Hane
Mpasyrement carmed sul Date ! Mame

Erstrulaisung
Criginal Wagesirabon

Typr Fahrgestaii-lr,
Typa Chasses ba,

R -Rurdirag Ne e~ Hr
Rgqain ordes Mo Engine-Ro

Tachksmeieretang: ko ¢ Maden
Saesgometer reacirg . km L milas

Achtunal Vor cer Meffahrt Unterlagen des Kunden lber {Hvarivauch genau priitan
Important Ceck customer’s docunrertation on ofl consumption carefully prior 10 best driva

Einsar des Fahrzeuges: [z B Fermverkahr, Kipperbetrieb, Anhdngrrbetriel usw,)
Appicgalion of vehicle: [e.n. Long-distance driving, Hpper ¢peratio . Tailer operation, eie.)

S |

Gesamtgewicht — Motorwagen 1 AubBentemperatur
Gross weight - Truck Ambient temperatura
Gesamlgewicht - Antsanger/Auflieger 1 Oldruck im Leerauf (bei belriobswsrmem Motor) kpfom?
Gross weight - Trailer/Seml-trailar Dii pressure, idling (with engine hat
Oisorta Kihiwassertemperatur €T
Qil brand Cooling water lemperaiure
Gewizht des leeren MeBgefakes g km-Stand nach der MeBfahrt form
Weight of emphy megsurning reseptacie Miteage (ki reading) after tesl drive
Gewicht des MeBgelaBes mit £ km-Stang v der MeBahr domy
Weight of measunng receptacie with oil Miteage (km reading) prior to test drive
vyr der Mefiabn 1 Laufstretie kami
prigr i tesd dme Dislance covered
rach der MeBtahrt q nachgeitlite Wrafisto menge mach der MeBtahri )
aler test drive Amount of fuc! added after test drive s
Gewicht des verbrauchten Ols g
Weighl ol oil consumed
Cbverbraush
Qi consumpiion
Gewichl des verbrauchten Ols g
Weight ol 0il consumad {grams)
o - _ 11000 ke
ol= 0.85" x Lautstrecke (km) 085 x Lk
Distance coverad (km)
) Spez GewichidesOls )
Specific gravity of the Oi — 062 @/om?

Krafistoftverbraush wahreng der Meffahn (voar und nach der MeBfahrl bis 2 cm von der Oberkante BntGlistutzen aufaien]
Fuel consumption during test drive (prior 10 and after test drive refilf up 2 ¢m bom upper edae of fiter neck)

Kraftstoflvcriomuch in)

% =10

Fuel consumpton, irs frs 100 km
B Wrafstof =100 x =100 x = e OHT Yam
Laufstrecke in km km
Distarze covered, km
CHyerbrauch in 51 z2um Krafistotfearbmuch
Chi consumpton as a percentage of fuel camsumption
b= Olverbrauvch DO IF1300 km
o = Qi congumption lrsA000 Hrs A 000 fum
x =10 x = %
B = Krakstoffverbrauch 1100 100 vm
B = Fuel consumplion fras100 Rrsn 00 km

OF 63009077 0Q b - 1072

o2

Daimber Benr AG, Stutigar-ntertirkheim, Zentraikundendignst



Removing Oil Cooler 18.13

Remowing

1  Drain coolant

2 Remove o defivery finge at main oil passage,
exhaust manifold and wrbocharger,

3 Delachcompressedaircylinder lor enging brake.

4 Remove ol returnline aloll panand urbocharger.

5 Remove ilange maniold at turbecharger and
exhaust manifold.

& Remove sarer.

B15=5040D
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18.13 Removing Qil Cooler

7 Unscrew oil cooler and disassemble.

8§ Unscrew filler bowl with elemem and remove.
Onby on OM 352 A from engine No. 528 530
up 1o engine end No. 673 404

9 Unscrew disc oif cooler and remove.
Only on OM 352 A from engine end Mo, 528 530
up to engine end No_ 672 404

R1E=BOS4
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Installing Gil Cooler 18.13

Spring for Bypass Yalve in 0il Cogler

| I [
oo [ Wire ,— Selto Length Initial spring tension l Finzal spring tension
thick- of i .
| ness l spring Length Load | Length Load
I | unten- | ,
l ruoned i
mim , mm b bar (kpfom?) ’ , mim ' M ikp) . mm , M {kp
[ | '
o | 125 15-205-2) | 255 ' 12 B 20 12,09 | 2.0 | 24.412,44)
Tightenlng Torques in Nm
il cooler al cylinder crankease a5
Sil overpressure valve at oil cooler 60
Exhaust manifold G0
Special Tools
'f - R
/ } =T
| | |
l 352 550000 00 , 52 639 11 63 00 |
'\.____,_x
Hote 1: If engine damage occurs o an engine
equinped with a disc-type vil cooler where severe
bearing waar of formation of melal chips is deter-
mined, the oil cooler should be replaced. The disc-
type oil cooler cannol be properly cleaned under
wirkshop conditions due to s design.
If the oil cooler is not replaced, there is a risk of the
engine failing after a relatively short operating period
with bearing damage due to dirt and abrasion resi-
dues which are still present in the oil coolar.
In the event of engine damage dus to water in the
ail, dust wear or fracture of an engine component -
without the formation of metal chipsg, it is sufficient to
thorgughty flush out the disc-type oil cooler for
example with benrene. Bemove/dinstall oil cooler for
this purpose, Do net use water for cleaning.
B EpgorosVotuTe 2 - SupcieTEM B - AmendTant - Apr 155E DE1n



18.13 Installing Oi Caoler

MNote 2: To avoid bearing damage, tha angine oil oir-
cuil should be bled after installing the oil cooler but - = -
before pperating he engine. - M il

1 Insert new gasket and sealing fings bebween the
o halves of Ihe oY cooler and assembic ail cooler.

2 Fit new gaskets and bolt disc-type cil cooler onto ) =5
housing cover. — = s Sl :

Mole: llems 2 + 3 only on OM 352 A engines
from engine end Mo, 528 520
up to engine end Mo, 673 404

R13~E084

3 Ingert fiter element into filter baw!, it round cord
ring and bot hfler bowl anto housing cover with 4045
Hm.

R -B8086

4 Install new gaskel between oil cooler and cylinder
crankcase and lorgue oif cooler o oylnder crank.
case with 35 Nm.

5 Fit bypass valve to oil coater with 60 Mm.

6 Install oil pressure pickup.

05142



7 Fit flange manifold to turbocharger and exhausl
manifoid.

8 Atiach requiaiing linkage and return spring lor
engine brake.

% Fitoil pressure ing to main oll passage and urbo-
charger, fit exhaust manifoid and lurbocharger.

Fit oil returm fing to oil pan and turbacharger.

10 Install stader

11  PRemove connection for injection pump lubrica-
tion rom ail filter housing and screw connecing hoss.

12  Remove cylinder head cover.

13 Fill oil filling cylinder with approved grade of ol
and close,

14 Produce an overpressure of approx. 3 bar with
the hang pump (2} installed in the ol filling cylinder.

Oil filing cyhnoer 352 589171 6300
1 Pressure gauge
2 Hand pump
3 Shutoff valve
Arrow Connection injection
pump lubrncation

15 Qpen shutotf valve (3} long enough until the oil
Bows out free of bubbles al the rocker arms. The
averpressure in the il fitting cyhnder showld nol drop
below 1.5 bar, pump up it necessary.

16 Take off connecton hose and connect gne lor
injection pump lubrication.

17 Fitcylinder head cover, check oilleveland lopup
conlant

e Engenes Volums 7 - Sopoiement & - Amendmes] - Apnd 1985

Installing Gil Cooler

1813

H15=6040
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18.13 Installing Qil Cooler

Mote 1: Use special tool to tightén hest exchanger
with slaner fited.

Cpen-end box wrench 352 5200 01 00

Mote 2 352 A: MNew engines are supplied accord-
ing to the current seras slatus only with dise-bype oil
cooler and combination oil filter-pil cogler. YWhen in-
sallinginvehicles upiochassisend Mo 829 578, the
coalant line mus be laid as shownin the photo oppo-
slta.

1 Heaung pipe
2 Shaped hcse
3 Hrackst

L




Removing and Installing Oil Filter Elements  18.13

Tigitening Torques in Nm

Qil filter bowl at oil filter head

43-50

Removing

1 Unscrew oil drain plug on filter bow! and drain oil.

2 Unscrew centre screw. Remove oil filter bowl with
sieve filter (full flow filter) and secondary flow car-
tridge.

3 Clean sigve filter in clean petroleum with a soft
brush,

Hote: Replace secondary flow cartridge.
1 Secgndary tlow cartridge
2 Sieva filter
3 0Dl filler bosad

4 Clean filter bowl, spring plate and cenre scraw.

Mote: On engines with the Kohnle, Kopp and
Kausch 3 LK, K 27, Garretl Air Research and e B 32
Ebarzpacher charges running in plane bearings. oil
filters without sieve filter are fitted only with 2 paper full
fiow oil filter element. These oil filters are identified by
being painted yellow.

Installing

1 Fit oil drain plug to filter bowl.

2  Inser sieve filter and secondary flow cartridge ar
anly paper full flow oil filter elemeant in filter bowl.

3 Inseri new seal (Q-ring) 1o filter head.

R8=-8062
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18.13 Removing and Installing Cil Filter Elements

4 Fitfilter bowd logether with filter elements centrally
on fiter head. Tighien centre strew.

Hote: Bofore siaring, crank engine with the starier
until the gil pressure gauge indicates pressurs, aithe
same ime pressing in Stop bution fully to prevent ibe
gngine from stariing. The starter must be operaled for
not more than 20 seconds atherwlse it will gverheat
and this may causes damage. [t no ofl pressure is then
indicated, the staning operaiion should be interrupt-
edt and repeated after ong mintte.

10052



Disassembling and Assembling Oil Fiker Support 18.13

Sprirng for Bypass Yatee in OF Fiter Suppost

i1 ] ]— Wira ' Salto , Langth ]— Initial apring tension TFina‘l spring (ensian
’ thickness of
’ ’ spring | Length , Load Lenath Laad
’ , unten- , ,

|
e | |
, signed
mm ‘ mm bar tkpfem® | mm ‘ mm M tkp) ’ M |kp)
| 16-25 , A5+ 3 ] 71,0 57 (5.7)
|

l {1.6 - 2,8) M5 =03

;._.__
Twghtening Torgues in Nm
OHl filker suppart i eylinder cranksase &0

Disasszambling

i Remove gil Kiter elomants.
2 Unscraw lube off line.

3 Upsrcrew bypass valve Ior fitler from support
{352 A up to chassis end Mo, 829 8781

4 Unscrew oililter supportingm oylinder crankecase
and remave,

5 Clean all parts thoroughly, blow aut with cam-
pressed air.

i Secondary flow carlridge
2 Sieve filter
3 il filter bowl R ~E057

Mote: iems & + 7 anly an engines OM 352 A from
chassis end no. 828 879 OM 362 LA from siar of pro-
duction.

& Unscrew ol cooler housing.

. T— Ermess doiams ¥ . Suoplement § - Avendment ~ Apnl (354 11041



18.13 Disassembling and Assembling Qil Filter Support

¥ Unscrew oil caoler and remove.

R18—21%4

Assembling

hems 1 - 3 anly an engines Ok 352 A from chassis e
end Mo, 822 879 0OM 362 LA from stan of production. f

1  Inser new seals for ol cooler in the oil filter hous- § =
ng.

2 Bof gil cooler onto oil fiker support.

Mote: If severe bearng wear or formation of mekal
chips are detected inthe evenlol engine damage, the
disc-type oil codler should be replaced.

3 Bollon o’ cooler housing together with gaskel

LR X Ry



Disassembling and Assembling Qil Filter Support  18.13

4 Fit oil filter support with new gasket to cylinder
crankcase and boll tghl with 80 Nm.

5 Tesi spring of bypass valve on suitable sprinz
iesting machine, replace if necessary.

B insert bypass valve componenis in filker suppart

and tighten screw plug (352 A up to chassis end No.
829 878).

7 Connectlube oil line for injeciion pump.

Note: Hollow bott with small hole - oil filter head,
hollow belt with large hole - injection pump.

8 Inser seal for oil ilter bosed

9 Fit oil filter elements together with filter bow! to il
Tilter supporl

R 13 = 6080
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Removing and Installing Oil Pump 18.13

Tightening Torques in Nm
Qil pump ai cyhinder crankcass 25
M & 12
Of pan (cast irong —_
MB 25
k& a
Ol pan (sheei metal)
(L) g

Remaving

1 Drain il

2 Remove oil refum line for lurbocharger from oil
pan,

3 Unscrew oif pan and ake off.
4  Unscrew Fastening bolis of oil pump and take oil

pump logether with suction basket out of the cylinder
crankesse.

Installing

1 Inger il pump inta he cylinder crankcase and
balt ight with 35 Nm.

2 Fi oil pan with new gashkeis.
2 Fit o return line for turbocharger to oil pan,

4 Pourinail,

= Engmss volurns - Supplemanl 6 ~ Amendment ~ Apeit 1382







Disassembling and Assembling Oil Pump 18.13

Qil Pump Data
352 A 352 AZ) 36Z LA
. ; . 17018 7018 i7.018
Diameater in housing 17300 17 000 17 ona

Size A

. . 15,984 16,984 16,984
Diameter ot input shaft 16976 6976 6976
Bize8  Diameler of of) pump axte E—g—g—: %}-;’Tg :—g—%
Housing height for gear running % j;ggg ggggg
35,975 46,975 40975

HeicHt ol ofl pump gear 78 936 16.936 29.936

Size L Instatlalion height of il pump gzle 392=03 45 48 =05

Ferm. ¢clearance betwean drive helical gear and upper
Size O edge of pump housing when driving gear abulting 0,04 0,04 0.01-0,04
upper edae of pump housing

SEeE Ireta fation feight ol input shaft 05 -08 45+03 7503

Testing Oil Pump

Delivery in IYfmin measured wib SAE 10 gil 300 min B0 9.5 0
Oil temperature 50° C

Ol back pressurs 4 bar 1 A0 min 43,0 54.0 g1
Opening prassure of overpressure yalve 52 =05 bar

'y Upto engine end No. 528 520
?) From engine end Mo. 528 530

h" Ergines volume B - Susplamanl € ~ AmEacment - Aol 1924 2101"1



18.13 Disassembling and Assembling Ol Pump

252 AY) 352 A2) 362 LA
Radial play of infrA shafl 0,016 - 0,042 0.016 - 0,042 0,016 -0,042 B
Radisl play between ¢il pump gear 0.011 — 0,040 0.011 - 0,040 a.011 - 0,040
ang oil pump axle
Overlap between oil pump axie 0.010 - 0,039 0,010 - 0,039 0,090 - 0,039
and housing
Radial piay ol oil pump gears 0,030 0105  0030-0,105  0,030-0,105
between housing and gear ) ’ ’ ’ ) ’
End play ol cil pump gears
- = 5 - 0,0
n housing r and gear D25 - D039 0.025 - 0,089 0,026 - (,089
Backlash ol oil pump gears 015 - 025 015 -025 0,15 -025
) Up o engine erdio 528 529
3 From cngrs end Mo, 328 530
Springs tor Qil Overpressure Valves
aD Wire Setto Length Initial sprnng tension | Final spring tension
thick- ar of |
ness spAng Length l Loag Langth Load
unten-
signed
rum mim mm mm N mm M
| I
43,9 ' 145
in il pump a3 l 1.7 5205 40 4 45,4 36,2
Tightening Torgues in Nm
Cover ai oil pump 35
Suchion basket al cover 30 -40
Oil ewerpressurs valye al cover 15-25

Disassembling

1 Clamp gil pump in vice, using S0l vica jaws.

2 Unscrew suction basket irom cover.

21002
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Disassembling and Assembling Gil Pump 18.13

3 Unscrew plug of oil overpressure valve and take
oul together with 3pring, piston and valve housing.

4  Unscrew ot pump hausing cover,

5 Take oil pump gaar gff oit pump axle.

6 PFress helical gear off input shah.

7 Takeoil pemp gearwogether with input shah out of
Gil pump hosing.

8 Press oo pump gear oft input shaft,

i Frrunes YWolyme 2 - Susplamend § - Smenadmeni - Aanl 1384 21 D.I’E



18.13 Disassembling and Assembling Qil Pump

2 Press qil pump axie oul ol the housing.

AlB=%126
Assembling
1 Press il pump axle into the housing.

R13-8202
2 Press input shaft into the driving oil pump gear.
Note:  Pay attention 1o installation height of the inpul
shait.

ATE=—&203

3 Inserl input shaft together wilh gear in housing.

21044



Disassembling and Assembling Ol Pump 18.13

4 Press Pohcal gear onte Input shafil

Mote;  Fay aiernon to end p'ay of input shalt

5 Filc. pump gear ontd oil pump axle.

B Mountoll pump housing cover and I0rque with 35
Mm.

St cpopes Voluse 2 - Susplament § - Amandment - Aged 1934 210/5



18.13 Disassembling and Assembling Oit Pump

7 Coatthread of oll overpressure valve with locking
compound D02 28893 71,

8§ Insertoil gverpressure valve intothe housing cov-
erinthe sequence: valve seal {1}, piston (2}, spring [3)
and screw plug {4) and fighten 1o 15 Nm with lerue
wrench.

9 Screw suction basket anto housing Cover.

L TR g
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Removing and Installing Qil Injection Nozzle 18.13

Tightening Torques in Nm

Cil injection nozzle at cvlinder cranksase

25 - 20

Special Tools

Removing

1 Remove il injection no2zle from the oy'inder
Crankease.

Installing

1 Check direction of injection of oil injection nozzla
with spedal tool.

Test device 352 559 00 23 00

h Engmes Wolume 2 - Sugplerani § - AmendTend ~ Apr 1934
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18.13 Removing and Installing Gil Injection Nozzle

2 Insert oil injection nozzle into the cylnder crank-
caze so 1hal the fit pin meshes inio the hole in the
cylinder crankease {arrow) and bighten with 25 - 30

Nm.

Lot Tl ]



Removing and Installing Coclant Regulator  20.13

Aemoving

4 Drain coolant

2 RBemgve coolant hose.

3 Unsecrew cover ang take off.

4 Take pul coolanl regulator together with seal,

0501



20.13 Removing and Installing Coolant Regulator
Installing

1 lnsert colant regulator into hausing.

More: Embossed amow pointing verically vpesard.

2 Insern seal

3 Sorew on cover with 25 Nm.

4 I(nslall coolant haose.

5 Topupcoolant

L~ ]



Testing Coolant Regulator 2013

Data
Standard Version Tropical Yersion
Start of opering at 7 ¢ B33 12
Stroke in mm a8 8
tdain valve
Fully open at G a5 85
Hirokso in mm 6-TFh B-T75
Shar-cincuil vatve
Closed a1 %@ 52 g2
Leak water quantipy
af main valve at
1 bar and 20°C 067 - 117 067 - 1.17
in Vmin
Maz low when
main valve open
and pressure of 333 333
1 ar in Fmin
Testing Coolant Regulator

Fix the coclant regulator to & wire and suspend in Ihe
wegsel with boiling water.

Aler G-8 minules, the main valve of e coolant requ-
lator musi be ully opened 12pprox. § mmy).

Testing Start of Opeaing

1 Fix ¢oolant regulator ¢ a wire and suspend in a
vessel Alled with waier,

2 Heat the waier with a suitable source of heat.
Important From approx. 37 below stard of apening
{depending on version) the heating-up rate must not
exceed 1-22 C per minuie.

Siir the waler al he same Gme to achigve a uniform
water temperature.

Note: On no account may a welding torch or blow
lamp be used for hegting the coctanl regulator.

Wemwr  Eroines Voluma 2 - Supplement § - Amendmant - Apnl 1954
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Degreasing and Deliming Cooling System 20.13

Degreasing

1 Completely drain coolant.

2 Remove thermostal insert and set healer lever 1o

-

“wrarm”,
3 Flithe cooling system with a 550 solution of watar
and a mildly alkaline cleaner such as F3-Croni (Sup-

pligr: Henke!} ar Grisiron 7220 1Suppher: Farboorke
Hoechst) (50 g P3-Crontf1 [itre waterd.

4 Warm up engire b approx BO'C at medium
speed and maintain this lemperature for approx. 5
minmies_ If necessary, the radiator may be sovered.

& Switchoff engine and allow cooling system to cool
to approx, 5O°C.

§ Complelely drain salution.

7 immediately alter th:s, Nl conling system twice
with fresh water, warm up lapprox S minutes) and
dranm.

Defiming, Derusting

Hote: Prior to deliming, the coaling sysiem should
alvways be degreased even if thereis no visible giling.

1 Alfterthe secondfiushing operationcldegreasing,
fill the cool ng system with 3 10% (100 g solution of
water and citfie, tartanic or oxahc acid (available from
the chemicalrade), preference being givento the use
of citric zcid.

2 Warm up engine t¢ approx. 80°C al meadium
speed and hold hhis temperature tor approx. 10
minutes,

3 Switch off engine and allow v coo! to approx
509,

4 Completzl, drain defiming solution.

5 Rinse cut cooling systemn at lesst 3 imes with
fresh water, unning the engine each tme for 5
minutes.

6 Instail thermosial msert with new seal
T Fill cooling system with spacified coalant.

Nate: Commercial products ansisling of Lhe acids
mentioned above may also be used for defiming and
derushing.

Chromic acid or products containing chromate must
not be used bacauss of sewane disposal problems.
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Removing and installing Coolant Pump 20.13

Tightiening Toeques in Nm

Coolant pump al cylinder ¢rankcase 60
Beit puiley at coolant pump a3
Coolant regulator housing M 8 30

Ramowing

1 Drain coolanl

2 Take offl coolant hosa,

3 Slacken belt pulley.

4 Take oft V-beH.

— E regimeés Woiory 2 - Supoerent b - Amenament - Aol 1584 100-’1



20.13 Removing and Installing Coolant Pump
5 Take o belt nulley. -

6 FRomove clamping device for air comprassor befl
and battom coolant hose.

7 Slacken both bolts on the lop coolant pipe,

§ Siackencoolant pump and remave.

3 Take off gaskels and coglant regulator housing.,

10052



Removing and Installing Coolant Pump  20.13
Instailing

1 Fitcoolant regulator housing with new gaskeland
slightly fighten balts.

2 Fit new gaskels.

3 Filcoglant pump and torque with 60 Nm.

4 Tighten coolant regulator housing with new gas-
ketto top coolant pipe as well as to pump housing with
30 Mm.

5 Ingall boftom coolant hose and tensioning device
for air comprezssor belt

h" Ergines Volume 3 - Bppotemest £ - &mend Tent - Apn 1284 10‘]!’3



20.13 Remaving and Installing Coolant Pump

6 Fit belt pulley.

7 Fualv-beits.

A% ~3310

5 Tightenbelt pulieywith 33NmandilensionV-belts.

9 Install coglant hose,
10 Pour in coplant

Mote: Add 1% refining agenl tha coalant all year
round, i.e. even when antifreeze is used.
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Disassembiing and Assembling Coolant Pump

20.13

Data
) 15,032
at impeller seat 15.028
Water pump shaft . 30,009
diameter large bearing 29,996

Bearing s2z1

small bearin 17,008
9 16,997
. 248 0h4
Shaft gha for hubs 25041
. 29,021
Bore dig. in hub 24,000
Hub dia lor 42,000
fronl seal 41,840
Shalt gia. for 17.008
rear seal 16,597
Bare tha 15,018
in impeller 15,000

Pressing impeller onle
coglant pump shaft

Flange face - impeller flugh
with housing flangs

Lubrication of coolant pump

Grease approx. 30 9

Special Tooks

oD0 583 10 1500

Disazgembling

3582021500

-

32158007 1500 I
. o

1  Unsgrew coolant regulatos koustng from cootant

pump.

2 Take off seal.

iy
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20.13 Disassembling and Assernbling Coolant Pump

3 Unserew closing cover of codlant pump.

&  Pull off lange for belt puliey with special lool.

Fuller 35% 58900 23 00

LS R IR

5 Unscrew seal holder and remove,

£ Remgve ragial seal from seal holder using special
tool,

Cnlt 343 58902 1500 R 107
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Disassembling and Assembling Coolant Pump  20.13

T Take seal ofl coalant pumn. .

8 Fress coolanl pump shafl ool ol housing 2nd
remoys npeller.

9 Take mechar.cal sealwith angled cup seal gu: ot
impeller.

Azo~-E104S

10 Press both deepgroove ball bearings off (he
shafl
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20.13 Disassembling and Assembling Coolant Pump

1%  FAemove mechanical seal and rear sealing nng
from housing.

Assempling

Mote: YWhan imstalling an exchange engine, always
ensure thal the intermediate ring fitted betwean water
pLmp ang fanis of the same thickness as that fited (o
the engine removed. I necessary. the intermediate
ring must te replaced because the distance of 25 1o
20 mm between radiator and fan must be maintained.

Inspechon size 143 505
Waler pump shahl

Hub

Haolder with Iront radial seal
O-ring

Large deep-groove bail beanng
Small deep-groove ball bearing
Rear radial seal

Mechanical seat

Impeller

Inspection size 0,575 3

Re=IoMmMOoDO@>»N

1 Insenthe rear seal into the houwsing and knock in.

Qrift  F21 58907 1500

130/4

H20=5111



Disassembling and Assembling Coolant Pump  20.13

e

2 Pack both deep-groove ball bearings with grease
and fil onto the pump shafl

3 fackihespace pebween the hwoball bearings with
grease and insert pump shaft inkto the housing.

4 Take protection off the mechanical seal.

5 Inser the mechanical seal over the shafi ino the
pump housing.

Bl pnconss vowms - Suppiement B - Amenamant - brd, 1554 13045



20.13 Disassembling and Assembling Coolant Pump

6 FiLmechar cal seal.

Drift 000 588 101500

T Instaf radial s2al in seal bolder.

Drift 360 58900 1500

8 Fit seal to the coolan! pump.

9 Install seal holder with zhaft seal to the soolant
pump.
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Disassembling and Assembling Coolant Pump  20.13

™,

10 Clean lloating ring of angled cup seal (3 of
gresse.

11 Inser angled cup seal with floating ring inte the
cotlant pump wheeal,

Note: Polished side up.

12 Fiicoolamt pumpwhesl with loabing ring and cup
seal over the shafi

13  Presscoclzntpumpwhee flushanta gump shatt
—mayx. dilererce £0,7 rnm.

14 Przss onhznge for belt pullaos.

[~ FA— o me Wekhema - Supolement § - Amend vem ~ Aol 1254
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20.13 Disassembling and Assembling Coolant Pump

15 Fit gagket (v coolant pump.

16 Install closing cover an the coolant pump.

17 Fitgaskel lor coolant regulator housing and ins-
tall regulaler housing.

R20=-6008

13048



