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‘Introduction

" The present Workshop Manual contains the descrip- The contents are listed according to unit versions and further

tions of all important assembiy. adJustmg. testmg anci subdmded into chapters and sect:ons
repair work :

- - “E“he contents are subdwuded to provzde sma]ler mtegrated
Z - The enhrecontemsoftheWorkshop Manual are subdl-- - sections. Each section begins with a new page 1 and is
o+ vided according fo the well-known group system. The' "~ identified as follows (example)
" group index serves to facilitate finding the individual - L
groups, the list of contents of each group serves tofind . .
© the individual ]ObS to be carned out. :

The relevant data seﬁmgs dlmensmns and toleran—'- -
.. ces as wefl as the special tools are compiled on the ﬁrst :
. pages of the respectwe groups L :

Hemovalanci!nstal[atlonofSteenngSystem '_ '_ 46.1 .

. Title of chapter __L MB mechanical recirculating ball steermg syslem L35 K

Unit designation

Group

" Unit version

‘Page reference:

" Page -

Section

'Chapter' .

411

. All referehces to this pagje at any point throughout the Workshop Manual are expressed as follows:
- See page 46.1-4.1/1.
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Introduction

" The unit versions are consecutively niimbered starting
.- with 1; i.e: each version has a special code number. In"

addition, the unit designation is shown at the head of each

o ‘page. A separating sheet and a detarled hst of conten!s _

o head each unlt

' The sechons vahd for aII unrt verssons are covered in..
version 0. The respective data (settings, tightening tor-

- gues; machining dimensions etc.} and special tools are
listed together at the start of each unit version.-

] The numencal values in SI unrts resul!mg from the rntro- '

duction of the international unit system are converted and

s rounded—otf values (in accordance with DEN 1335)

' The pressure values specmed in bar are posmve

- Pressure in bar’
-+ Previous Unit kp/om? '
-+ {Kiloponds per square cenhmeter)

= 1.019716 kp/em? ~ 1.02 kp/cm2
0.980665 bar  ~ 0.981 bar

-'1bar :

Power in kW (kilowatt)
. Previous unit HP (horsepower)

KW = 1360 HP

1HP—0735kW

T orque in Nm (Newtonmeters) -
Previous unit kom (kifopond meters)

1 Nm' = 0.101972 kpm ~ 0.102 kpm
1 kpm 980665 Nm -~ 981 Nm

: The specmed part numbers and the fsgure numbers inthe”

exploded views are designed solely for identification pur-

- poses and improve differentiation between the individual

versions. When ordering spare parts, always use the part

“numbers given in the valid microfiches.

The job descriptions provided in this Workshop Manuai

make allowance for special versions (see 00 - 1.6/1).

Special vehicles: .

- Type Condor
_~ Messrs Thyssen Henschel

" D-3500 Kassel

. Type ™ 170
" Messrs Thyssen Maschmenbau GmbH

D-5810 Witten 6

_ We shall endeavour to ke"e;ﬁ this Workshob Manuaf up-to- '
- date by supplying the relevant supplements-when neces- -~ -

sary. .




_General 00

" Contents

Chaptér L '. e : _ ' L e o R S . Page
1 General _

“Installation survey - R L R o uAn
General view - SRR P _ : _ - 145
Vehicle dimensions 435.115 e T 1

" Vehicle dimensions 435,111 T R AR I
Vehicle dimensions 435.115 (special vehicle with box-type bady) 123

" Maximum speeds 435.115(117. - . o _ ' Y- R
Maximum speeds 435.110/111 o _ ) : S S 192

* Weights and trailer loads SRR R I ' 1.4/

 Service products, capacities _ L 1M
Sbecié'l versions cdnsidéred U 1300 L ; i B L . ' 1A6.)1 .
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 General 00

General view

L uRoc At

435.113

435113
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00 General

General view

‘URO0O=0093

435115 Front- with box-type body

URDO-0094"

435.115 Rear~ with box-type body
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‘General. 00
Installation Survey:
© Vehicle Model: . 435,110 435,111 435113 @ 435115 | 4351157 435117
. S Sales designation U 1700 U1700 L U 1700 L/38 U 1300 L U 1300 L/37
Engine Model ;. . 353.961 353.961
. 353.959 oder. 353.961 Or
. : 353.959% : 353.95¢*
Sales designation . - 352. X/2 - 352. X/2
L 352 A V2 Or ' 352. X/1 Or ’
352 A/LIIN2 352 AV/2 352. AV2
s 352.ALI1Y . 352 AL
Installation . - Series Series with Series
L Series Or " I SA16457/26 | . Qr
: SA 3601971 SA350975% | SA 36019
Single Model - - T - . L :
clutch - Sales designation F & S GFM 330 K replaced by F & S GMF 330
- Installation . Series
Double Model - - - - -
clutch - .~ Sales designation| - DT 330/310 G - DT 330/310 G - OT 330/310 G
R, Installation SA 35 741 - SA 35741 - SA 35 741
Converter ~ Model . = - - - -
“ dutch . " Sales designation WSK 310 - WSK 310 -
Installation SA 35948 - SA 35948 -
Main . Model 717.901 or 717.800 . 717.901%
fransmission- Sales designation UG 3/40 - 13,01 GPA® UG 3/40 - 13,01 GPA" SR
' Installation Series or SA Series - with SA 35 977"} - - Series
Auxiliary . Mode! Working or crawler gear - :
~transmission’. Sales designafion NG 3740 - 2/5, 76 ™ -
n Installation SA 35 736 . ) o . -
' Power . Version PTO shaft with pump connection
il faKe-off " Ratio - i=1
' Maximum speed 1/min 2800
Instalation SA 35925
Version - PTO shaft
i Ratio i =07t
- Maximum speed 1/min 4000
Instaliation SA 35925
Hydrostatic  Manufacturer Linde units -
system * Sales designation Gr. 70/75 -
_ Installation SA 36036 -
- PTO shaft . Version Engine and transmission shaft ¢ Transmission | Engine and
ransmission : . shaft ¥ ¥ transmission
o S : ' shait
Ratio i = 4,32 %0or 4,32 %2,46 " i=432° 1+ 4,329
. . 2,467 -
Maximum speed 1/min 540/min/or 540/1000/min 540 540:1000/min.
Installation SA 35737 SA 3573714 SA 35737
Version Fast engine and fransmission PTO shat -
Ratio i= 0745 - i = 0,745
Maximum speed 1/min 3700 - 3700
Installation SA 35926 - SA 35 926
UKD 30 402 21 42-03 1.11




00 General

Instaliation Survey

| Vehicle -~ Model | 435.110 435111 4364139 | 435115 | 435.115” 435.117
Jonees Sales designation U 1700 “U1700L U 1700 L/38 U1300 L : U 1300 /37
Front axle . Model . 737.200%) or 737.20t : 737111
. Sales designation] . - AU3/1S-53 AU 2114 S- 4,0
Installation . Series or SA Series [ with SA 35 973" Series
" Rear axie Model . 747.204 or 747.205 or 747.206 747111 747.117
. " Sales designation| . HUBMS-530r HU3/1S- 68 HU 2/14 S - 4,0 HU 2/14 S-4,0
Instaliation : . Series or SA Series . ]with SA35 9747 Series
Steering Model ] . 765.601 or 765.305 765.601
sy'étem "~ . -Sales designation ‘LS3BorlS7F : LS3B
E instaliation o Series or with SA 35 776 Series lwith SA35 976" Series
- Steering . Model L — - -
puimp " Sales designation ZF 7672 or ZF 7673% ZF 7672 oo ZF 7673
" installation- | . . Series or SA 35776 : Series -~ - Series
Drivers gap  Model - 425.821/825 425.800/820/821 425.820 425.821/825
. Sales designation - . - - -
Installation ... .. } ... SA Series or SA with SA SA

) 1) Bas;c unlt wnh SA fordmg ability -
2) Only valid for fire service vehicles -
3} Connection énly for front PTO shaft’
4}’ Connection for front or front and area
'5). Fast engine or transmission PTO shaft
-~ B) From chassis end.No. 072513 i = 4,08
7). From chassis end No. 072 5181 = 2,32
*. 8)- Only in connection with steering system LS 7F
- 8) Or UG 3/40-8/9,35 GPA - ;
©10) Or NG 3/40-3/55,87 .
- 11)- From engine end Ng. 691 150"
.- 12) From chassis end No: 084 389 modsl 73? 202
- 13). From chassis end No. 084 383:. .-

1.1/2




_ G'eh"erai-_' 00 -

Installation Su'rv'ey. :

.. Vehicle - Model ] 435.160 435.170

- Gales © - Attachment . - o Attachment. .
: designation o TMATO ; Condor
“ Engine - Modet - : . 353.959 353.977
: Sales designation 352 A.LIM : - 352 AViz
S nstaliation - : ~ Series . ‘
Single - Model . . e - :
ctutch . Sales designation | . - GFM 330 K replaced by GFM 330
e - nstaliation : : Series -
Double . ... Model . ) -
clutch ... Sales designation —
" Installation . - . -

Converter Model - . . Lo -

cluteh Sales designation . : . =
R " Installation — : : -
Main .. . Model ' - 717.831.. . . 717.930
tfransmission Sales designation AR UG 63/40-813,01 GPA
R . Installation . - L . Series -

Augxiliary - Model e -

" ransmission’ Safes designation; . .. R . -

e S Installation - - . . ) - .
. Power.. . Version .. ; Transmission PTO shaft with pump connection
Ctake-oft . . Ratio. e i=1
’ Maximum speed 1/min : . - 2800
Installation . . . Series
Version : —
Ratio ., -

" Maximum speed 1/min -

Installation -

Hydrostatic  Manufacturer -

unit - Sales designation -

Installation -
PTO shatt. . Version ) -
transmission. . L0 s o -

Ratio -

Maximum speed 1/min . .-

Installation . -

Ratio -

Version -

Maximum speed 1/min . -

Installation -

UKD 30 402 21 42 - 03 - 1473




00 General

installation Survey

Vehicle - ... Model - . 435.160 435,170
. Sales designation . Attachment .o Attachment
. . T™MA170 - : Condor -
Front axle .- Model . 737.232 . 737.231
Sales designation |- : AU 3/1 5-6,8
RS tnstallation ) Series :
Rear axle Modet . : 747.231 747.230
Sales designation - .. HUS3/1S-68
. Installation - . Series .
Steering Model 765.305
system "~ - sales designation LS7F
o Instaltation - . . mit SA 35776
Steering Model. . -
pump ' Sales designation ) ZF 7673
Instalfation . . SA35776
'Driver's cab Model Lo -
L ~ Sales designation : T
installation : e T

1.1/4




Gene’rél | 00

General View

S URO=011671

435115

URG=0128°7 1

435.115
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00 General

General View

435.111

L URO-01200

435.111
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General ~ 00

Vehicle dimensions 435.115

9,00—-20

_ 125-20 14,5 - 20
Tire.size;s _ 125R 20V |800R20 | 145R 20
Wheelbase mm 3250 3250 3250
Track front mm 1860 1 860 1 860
Track rear mm 1860 1 860 1880
Track circle diameter mm 12 890 12 890 12 890
Turning circle diameter mm 13 800 13800 |.13800:-
Length without winch _mm 55640 5540 | 5540
Length with winch .. mm 5870 5870 - 5870
Overall width (without rear-view mirror) mm 2 300 2300 2 300
‘Overall height {unladen) approx. mm .. 2830 2 88()' 1 2900
Height above cab, unladen approx. mm 2 7502 2630 2 650
Ground clearance on a convex surface approx.. mm 470 465 495
Overhang front, without winch © 46 45 46
Overhang front, with winch ° 40 40 40
Qverhang rear _ approx... . ° 51 51 51
Ground clearance, front axle (laden). - approx.. mm 440 435 465

" Ground clearance, rear axle {laden) approx. mm 440 43560 465

S Wading depth R EIRE approx.. mm . 1220 = -

_Permissible h_gig_ht of center of gravity above platform m.m ‘800 - _ -
- floor for 2000 kg payload, with stabilier at front :
" Height of trailer coupling [unladen) mm 945 950 970

_ Loading space
Length inside mm 3160 3150 . 3150
Width inside ) mm 2200 2 200 2200
Height of side boards mm 500 500 - 500 -
Height beneath canopy top, min. mm 1370 1370 3700
Height beneath canopy top, max. mm 1480 1480 1480
Loading height above ground {unladen)- mm 1290 1285 1315

1} special vehicle
2} with camoflage net support _

UKD 30 402 21 4202
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00 G'enérai'

Vehicle dimensions 435.110/.111/.113

Tire sizes - o mm  11475/80R20" 125 R228\145-20 {1200R 20
145R20 |16/17 -24 {13 R 225
14,75/80 R 207
Wheelbase _ c mm 3850 3250 3250 3250
Track front . ) ) } mm 1840 1 840 1840 1890
Track rear _ . : mm 1 840 1840 1840 1890
Track circle diameter - mm — 12 880 12 880 12 930
Turning circle diameter : mm 15800 .| 14200 | 14200 14 200
Length without winch mm 5580 5345 5345 5345
“Length with winch approx. mm 6 500 = o= o
Overall width {without rear-view morror) mm 2 350 2 350 2350 2 350
Overall width (with rear-view morror} mm 2 465 2 465 2 465 2465 -
Overall height, unladen approx. mm 3050 - 3030 3010 3050
S;::::;i c.lea.rance ona cqnvex surface, . approx. mm 630 660_ . s40 680
Qverhang front . . approx.. . 48 50 50 50
Overhang rear P _ approx.. ° 47 R Com
Grourid clearance, front axle (laden) approx. mm 520 500 - 480 520
Ground clearance; rear axle {laden) - - approx. mm 520 500 480 520
- Wading depth . - .-, _ - approx. mm 1200 1200, 1200 1 200.
g Height of traiter coupling {unladen} : mm 1050 - 1050 1 050 1 070

Loading space

Length inside ' . mm 4050 31503 | 31503 | 3150%
Width inside mm 2350 2 200 2200 2200
Height of side boards o mm 500 500 500 500 -
{ nading height above ground {unladen} mm 1500 1480 1 460 1 500:

13 12.00 = 20 Pilote XL
2) 435113
3) st 435.110 optional 2050, 2550, 3000
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" General 00

Maximum speeds 435.115/.117

" Total : o o L ' :
Caxles R S, Maximum speeds km/h
ratio - o T el at engine rated speed 2800/min
6.53 Lo - : :
Forwards - ) Reverse - Tires
12 ls |alsbe |72 8 {1lzi3{a]si{s]sh]sh -
= . . ! . : 18-20
g 6.0{8.7 [13.2 [17.0] 264 (38,1 |57.7| 785 | 6.2/9.0|13.6 |18.5]27.2/ 39.2 59.4] 80.9 | 15 o020 -
= -~ . , 5-
E' @ 1e3l9.113.7 |18.6] 275|397 |60.181.7 . | 65|9.3|14.1 193] 28.4| 08| 61| 842 | 125R 20
£ £ |63[9.1]138|188/27.8/40,0|60.6[825 . | 65/9.4|14.319.4| 286 41.2] 625/ 85.0. | 14.5-20
s =
6.6/9.5|14.4 | 19,61 28.9|41.7 ) 63.2] 85,9 | 6.8/9.8]14.9 |20.3| 29.8| 43.0 65.1| 88.6 | 14.5R 20
6.1/8.7 132 |18.0{26.5|38.2|57.9{78.8 | 6.2/9.0| 136|185 27.3| 30.4| 596 81.2 | 9.00-20
6.1)8.9 (134 |18.2] 269|388 {587} 79.9 | 6.3|9.1{13.8 |188] 27.7| 39.9 60.5 82.4 | 2.00R 20

1) Locked with SA '35 985
2} standard . )

.- Total _ : A AP -
axer oo | : PR Maximum speeds km/h
ratio: - _ T S0 at engine rated speed 2800/min
631 | - X R -
Forwards - S L Reverse, : : Tires
1121 3(4ts5 (6 7 8 | 12 13 4 shyshizhy sl
: 18-20
7.4110.7{16.2122.0{ 32.5} 46.8{ 71.0| 96.5 | 7.6 11.0]{16.722.8/33.5!48.2| 73.1| 99.5 125 - 202)
8 _ :
é - |7.7]11.1{16.9{22.9133.8/ 48.8| 73.9|100.5 | 8.1|11.5/17.4123.7/34.9/50.2| 76.1| 103.6 12,5 R 20
wn [
= = . . . .
R §, 7.8 111.2[17.0{23.2[ 3411 49,21 74611014 | 80| 11.6{17.5 23.9{35.2/50.7|76.8{ 1045 . | 145-20
£l E ' : '
)
S i 2 |s1]11.717.7]24.1|35.8]51.3} 77.7[106.7 | 8al12.1{18.3|24.9]36.7| 52.8] 80.0| 102.0 | 145R20
7.4|10.7116.2|22.1/32.6/47.0/ 71,2 96.8 | 7.7|11,1/16.8/22.8(33.6/48.4/73.3] 99.8 | 9.00-20
7.6 [10.9{16.5|22.4]33.1|47.7]72.2] 8.2 | '7.8] 11.2[17.0|23.2|34.1} 49.1| 74.4] 101.3 9.00 R 20

1) Locked with SA 35 985
2} standard © - i

UKD 30 402 21 4202 1.3/1




' 00 Gene'rai :

. Maximum speeds 435.110/.111/.113

Total . .
axle . o <o Maximoam speeds km/h
ratio . N T Lo 0t at engine rated speed 2800/min
- 838 : : : .
Forwards : Reverse. . Tires
Az |34 bs e 7 b2 34 |sheh|rhsh
olayol 145-20
6.5| 9.4|14.2|18.3|28.4) 41.0/ 621 84.416.7 | 9.7|14.6] 19.9/20.3|42.2 639 87.0) 1505 o4
- : : . A Lo 12R 22_52)
68| 9.8|14,8) 20,1 29,6| 42,7 64,7} 88,01 7.0 10,1 | 15.2{ 20.7 | 30.5 | 44,0 [66,6 | 90.7| 14 = 5 20
e
2 7.4|108}16,1] 21,9 32,3| 46,6 70.6 | 96.0} 7.6 | 11.0| 16,6] 22.6 | 33.3| 48.0 |72.7] 99.01 14.5 R 24
2 :
g v | 7111031 15.6] 21.2| 31.2| 45.0{ 68.2] 92,7} 7.4 | 10.6 | 16.0] 21.9[32.2| 46.3 (70.2| 95.6} 14.5- 24
5 % 66| 9,6]145|19.7128,1| 41.9|63.5(86.4} 69| 9.9]14.9] 20.4 | 30.0] 43,2 [65.4 ] 8.0 11'%?20 .
=3 = . : : . : : . : P
_ . _ : . _ 12,00 R 20
. : : 13R 225
7.0] 10,1} 16,2 20,7 | 30.6| 44.1| 668 90.8 7.2 [ 10,4 | 15.7| 21.4 { 31.5| 45.4 68,8 93.7| ;00" 5
B s 14,75/80 R 20
"6.0| 9.9] 150/ 20.4] 30.1| 43.3| 65.6 | 89.3] 7.1 | 10.2 | 16.4| 21.1| 31.0| 44.6 |67.6| 92.0} 12.00- 20°

1} Locked with SA 35985

" 2Fstandard
Total _ _ " :
axle - R - P Maximum speeds km/b
ratio S : : : ’ ‘at engine rated speed 2800/min
5.40 ’ ' : : :

Forwards o _ Reverse Tires:

12 a3 la|stelzi8- 11213 4]shish] 7]

14.5-20

7.66(11.08(16,72(22.75[33.65(48.39(73.31|' 99.64(7.91{11.40[17.24/23.50|34.5049.82,75.47102.69 15190 - 24 -

- S R : : s ' 1125 A22:52)
7.98{11.5217.44|23.7334,99150,47|76.47]103.941 8.25(11.89{17.9824,51|36,06|51.97| 78,72/ 107.11} 14.5 R 20

8.71{12,56/19.02}25.87(38,15[55.03(83,37{113,32] 8,99(12.96{19.6 1/ 26.72{39,35|56.66{85.82{116.78| 14.5 R 24

8.,41112.14/18.38(25.00|36.87|53.18;80.57( 108,51 8.68{12.53| 18.95|25.82(38.03{54.76/ 82,94/ 112.85{ 14.5 - 24

11.00-20
11,00 R 20

Main transmission .

Main gears

7.84{11.31/17,11(23.7934.33{49.53/75.03| 101.99| 8.09(11.67|17.65|24.0535.42|50.99| 77.24{ 105.10

12.00 R 20
13R225
16/70-24
14.75/80 R 20 .

8.25(11.90(18,01(24.51(36,13]52,1278,96/|107.33{ 8,52|12.28/18.57/25.31{37.27|53.67/ 81.29} 1 10.61

8,11116,69(17,70{24.08[35.51(31.22|77.59|105.47| 8.37/12,07|18.25|24.8736.63|52.73] 79.88]108.69| 12.00 - 20

1) Locked with SA 35 985
2} standard

1.3/2




General 00

Maximum speeds 435.110/111 {transmission model 717.901)

Total : RS
axle Maximum speeds km/h
ratio at engine rated speed 2800/min
6,38 .
Forwards Reverse
1 jz- {3 la- |5 |6 |7. {8 |1 |2 {3 |4 |s5v|s™|7v| gt Tires
. . 145 . 20
e 65 (9.4 142 [193 [28.4 {410 {621 |84.4 |67 [9.7 [146 199 [29.3 [422 {638 [870 | 16/70- 24
(=)
2lhal . : ) . 1282253
£ % |68 (08 [148 {201 [296 [427 J64.7 [880 |70 |10.1 [152 |20.7 3055 |440 1666 [90.7 [ 145 R 20
5l @
S1 2| 7a [106 |11 (219|323 [aes 705 [960 |76 [110 [166 [226 [333 [48.0 {727 |9s0 [145R24
P By
e g 71 |03 |156 j21.2 |312 |450 |68.2 |92.7 |74 |106 [16.0 |21.9 |32,2 {463 {702 (956 | 145 24
= ‘ g 11,00 - 20
66 lae |145 [19.7 [29,1 |a19 625 |864 |69 |99 [149 |204 [300 |432 J654 (890 | 11.00R 20
- : 12,00 R 20
70- (101 {152 [207 1306 |4a.1 |66 {908 (72 |104 1157 |214 |315 {454 l688 l937 |13 R225
: : 14,75/80 R20 Z
69 99150 20,4 (301 |43.3 [65.6 |89.3 |7+ |102 |15.4 |21 |310 |44 [676 |920. | 1200~ 20 -
e : . : : : ok - 145 20
Y113 {162 |2.46 {335 [493 {711 [10,77]1a,65]1.16 | 1,68 (2,54 |3.46 |5.09 {7,33 |11,10(15,11 | 16/70 - 24
e E . T o - e : A o bi2R225 @
117169 |256 [3.49 |5.14 |741 [11.23[15.27|1.2v |1.75 |264 |360 |5.30 |7.64 [11.57|15,74 } 145 R 20
w| 1,28 185|280 [380 561 |8.00 12.25/16.6611,32 |191 [2.88 |3,93 |5.79 |8,33 [1262[17.18 | 145 R 24
o
G| 1.24 |1.78 |2.70 {367 |5.42 [7.81 |11.33|16.09|1,28 | 184 |2.78 |3.80 {559 |805 {12.19]1659 | 145 24
=] —
E R : ’ e 11,00 - 20
i‘; 1,15 {166 [2,62 |342 15,06 [7,28 [1103116,00]1,719 (1,72 |259 13,54 |521 [7.50 {11,36[1546 | 1100 R 20
s ; . . 1200R 20
1,21 {1,756 |265 {360 [5.31 |766 [11,60]{15,77]1,256 |1,81 [2.73 |3.72 |5.48 [7.89 [1195[16.26 | 13RA 225 .
X . . 14,75/80 R 20 %
0
- 1,19 |1,72 |280 |354 |522 |752 |11.40|1550]1,23 }1,77 |2,68 |3.66 15.38 |7,75 [11,74]1598 | 1200~ 20 -
g .
©
S . : 145 20
= 0,116|0,1670.253|0,345[0,509| 0, 733{1,111] 1,511]0,120] 0,173/ 0.261}0,356]0 524}0,755[ 1,144 (1,557 | 16/70 - 24
o
o . . N B A : : . : : 12R225 ¥
<t 0,121]0,175/0,264/0,358;0,630|0.764|1,157|1,574§0,125|0,180}0,272{0,371}0,547[0,787]|1,1931,623 ] 145 R 20
£ | 0,132{0,1900,288/0,392(0,578{0 834 [1,263] 1.718]0,136| 0,197| 0,267 0,405/0.5870.8591.301 1,771 | 145 R 24
ax
= | 0,128]0,184{0.278|0,379|0,559/0.805 | 1.220 1 659}0.132| 0,190/ 0.287[0.391]0,576{0,830(1,257 (1,710 § 14,5 - 24
%3
ES : 11,00 - 20
3 | 0.119|0,171|0,259]0,353}0,52110,750 {1,137} 1,564]0,123{0.177|0.267]0.365|0.537]0,773[1.171 |1.504 | 11,00 R 20
o
. 12.00 R 20
0,125]0,180{0,273[0,371| 0,547/ 0,789 |1,196| 1.626]0,129| 0,186|0,281]0,383|0,585]0.813|1.232|1676 | 13’ R 225
74,75/80 R 20 &
0,123(0,177|0,268{0.365| 0,538/ 0,776 11,175 1 598}0,127| 0,183} 0,276|0,3770.555]0,799 | 1,210 |1 647 | 12.00 - 20
1) Locked with SA 35 886
2} 13.00 — 20 Pilote XL
3) Standard
UKD 30 402 21 4202 1.3/3




00 General

¥

i

Maximum speeds 435.110/.1 11 {transmission model 71 7‘900)

Total .
axle Maximum speeds km/h.
ratio at engine rated speed 2800/min’
6,38 L :
Forwards Reverse
1 {2 |3 |4 |5 {8 |7 |8 |1 {2 |3 |4 |svieuw{7n|gn |Tires
. 14,5 - 20
g g0 (125 b7 1233 32,7 {454 {621 {844 J93 130 (17,7 {243 {338 {469 |64,0 (870 }16/70 24
gl : 12R225
Elwp | 94 [137]179 (243|341 1473 [647 [880 [97 (135|184 |251 |352 48,9 667 {907 |145R20
@2 @
E @ | 10,3 (1431195 (265 [372 516 [706 |96.0 |106 {147 [20.1 {27,4 |38.4 |53.4 {728 |99.0 |i45R 24
+ =
El's |99 [138]188 (256|359 {498 {682 [92,7 10,2 {142 {184 |26.4 |37.1 |515 [70.3 [956 |145 24
T E
= 11,00 - 20
9,2 (128 1175 {239 [33.4 {464 [63,5 [864 [95 |33 [18,1 [24.6 {346 [48,0 (655 {89.% |11,00R 20
12,00 R 20
9,7 135 {184 1251 1352 |48.9 |66,8 {909 [10,0 {138 |19,0 |259 (364 |505 [689 {937 [13R 225
. 14,75/80 R 20 21 |
96 13,3 |18, |24.7 |346 |48,0 |656 1893 9,9 [13,7 [18,7 {254 |35.7 [496 |67,7 |92.1 |i200- 20
. : : L 145 -~ 20
157.[2.18 |2,97 |4,05 |568 |7,88 |10.78{14.66(1,62 |2,25 13,07 [4.18 [5,86 {8.14 [11,11}1511 | 16/70 24
) . _ . b y ) ) 12R225 3
o 163.|2:27 |3.10 |4,22 |592 |821 |11,23]i528{1,69 |2.34 {320 4,35 {6.11 |8.49 {1187/1575}145R 20
%' 1,78 [2,48. 13,38 |4.61 [6,46 {896 {12,26/1667[1,84 |256 |3.49 14,75 |6.67 }9.26 |12.63|17,19|145R 24
3]
o | 172 {239 {327 [4.45 [6.24 |86 |11.84]16,10[1,78 [2,47 {3.37 |4,59 6,44 {894 [12,20{16,60 | 145 ~ 24
. =
% 3 . : : : N . - J1noo 20
6| 160 [223 304 (4,74 |581 [8.07 [11,03{1500/1.66 {230 |3.14 {4.27 |6.00 {833 {11.37{1547 {1100R 20
s ) . _ . $2,00 R 20
x 169 12,34 |3.20 |4.36 16,12 [8.48 [11,60[15,78[1,74 |2.42 [3,30 [4.50 |6.31 [8,77 [11.95]16.27 |13 R 22,5
_g - ’ 14,75/80 R 20 2
§ 166 [230 |35 [4,28 [601 1834 |11.40|1551[177 238 {3.24 {4.42 {620 [861 [11,75]1598 | 12,00 - 20
=1
“©
=
B 145- 20
.‘_é 0.162(0,225/0,307|0,418{0,586[0,813{1,111}1,511]0,167}0,232{0,316]0,431|0,505|0,840}1,145|1,558 | 16/70 - 24
< - : _ 12R225
0,168!10.234/0.319/0,435/0,610/0,847}1,158| 1,5750,174] 0,242 0,330[0,449}0,630{0,875|1,193]1,624 | 145 R 20
¢ | 0,184/0.255/0,349{0 475|0 666]0 924{1.264}1,71910,190|0.264{ 0.3600,490) 0.688)0.956{1,302|1 1,772 } 145 R 24
m
& | 0.178(0,247}0,337/0,459{ 0,643} 0, 892|1.221]1,660|0,183|0,255]0,34710,473(0 664(0,922/1,258(1,711 | 145 - 24
pos
o 11,00 - 200
% 0,165[0,230{0,314|0,42710,600[0,832[1,137]1,547[0,171{0,237]0,324[0.441]0,619;0 859|1,172[1595 | 11,00 R 20
[
e 1200 R 20
0,17410,242}0 330}0,449{0.631}0,875 1,196} 1 ,627{0,180} 0,250 0,340]0.463]0,651]0.964| 1.232]1,677 | 13 R 225
14.75/80 R 20 2
0,171(0,238{0,3240,442{0,620/0,860|1,175[1,600§0,176]|0,245/0,334 0,455|0,693]0,888{1 211}1.648 | 12,00 - 20

1} Locked with SA 35 985
2} 13.00 — 20 Pilote XL
3) Standard
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General 00

Weights and Trailer Loads ‘-
Weights . : .
Chassis Tires Axle loads Weights
o ) . : . Unladen weight
Model . Sales .- | Version| Size Type | PR FA - | RA Chas- | with Permissible | Total
designation . i sis platform| payload weight
e . : . kg kg - kg kg kg kg
435.115 U 1300 L Series | 12,5~ 20 MPT |10 3700 | 3700 _ 17400
7 U300 Ly 37 14,5 - 20 MPT {10 [ 3960 | 3960
145R 20 MPT | 10" - :
12,5 - 20 MPT |12 3750 | bag2n | un 7490%
125R 20 MPT |12
145R 20 114 4000 | 4000
9,0-20" 14
: 90R 20 14
115 U 1300 L 125-20 MPT | 12 6130 490 -
Special .
vehicle with
box-type hody
1) Varies depending on equipment 2) Corresponding to specifications of body manufacturer
Chassis m Tires Axle loads Weights
S : o . Unladen weight
Model Sales Version| Size Type | PR FA AA Chas- | with Permissible | Permis-
dasignation sis . - i platform| payload sible
total
weight
: : kg - |kg . (kg |ka kg kg
435111 ui7o00L Series | 11,00-20 16
11,00R20 16 S
12,0020 i8 5300" | 5300
12,00R20 18 : :
12R22,5 = : . . .
13R22,5 L 4450 | seo0? |2 9000
14,5-20 MPT ;18
145R20 . |MPT |18 | 5290 | 5290
145-24 .. [MPT |16
12,5F§244 Mg}' 16 . L
16/70-24 " 14 -
14,75/80R 204 . . 5300 | 5300 .
13,0020 S :
Pilot XL
Series { 11,00—-20 16
with 11,00R20 : 16 .
SA - 112,00-20 18
35810 | 12,00R 20 18 5300 | 5800 4450 [ seo0™ [ 10000
- | 14,75/80R 20, E
13,00-20—
Pilgt XL
12R22,5
138225 .
14,5-20 MPT |18 .
145R20  |MPT |18 | 5290 | 5290
14,5-24 MPT | 16 )
145R24 - [MPT | 16 | 5300 | 5400
| 16/70—24 MPT | 14 5300 [ 5800
435.113 U17001/38 withSA| 13,5R22,5 _
35810 | 13,00-20- 53009 [ 7000 |-~ 7000 ne 12000
35969 | Pilot XL :
435.115 U1700L Fireseri 11,00—20 16
vice 11,00R20 18
with SA{ 12,00-20 18
36810 | 12,00R20 18 5300 | 6200 4450 [5600" (" 10600
14,75/80R 20,
13,0020~
Pilot XL
12R225
13R22,5
14,5-20 MPT | 18 .
145R20 |MPT |18 | 5300 [ 5550
14,524 MPT |16
145R24  |MPT |15 | 5%00 | 5670
16/70-24 MPT | 14 5300 | 6200

1) Varies depending on equipment
" 2) Fortractorunit- chassis, determined during acceptance

3) Special vehicle

4) 5600 kg with SA 35968, 35 969, 35779, 35810
5) Max, 4000 kg for cross-country applications

MPT=Multipurpose tire

UKD 30 402 21 42 - 04
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00 General

. Loads:

Chassis Tires Axie loads Waights
o L TR . : Unladen weights
Mode! - 1Sailes Version {Size - “iType PR FA RA Chas- |with perm: Total
' designation : : ‘ sis platform |payload |weight
- ' _ _jhg |kg . |kg-. jkg kg kg -
435.110 U 1700 Series® [145R20--. MPT |18 .
o 14,5-20 MPT {18
145R24 .  [MPT |16
145-24 MPT |16
16/70—-24. MPT (14 : . . .
11,00 R 20 16 5300 {5300 |4450 5820 3180 9000
11,00 - 20 16
12R 225
13R22,5 . ' :
12,00R20 |. 18 .
12,00-20 18
14,75/80 R 20
13,00 ~-20~
Pilote XL
Series? |145R 20 MPT |18
with 14,5-20 - |[MPT |18
SA 145R 24 MPT |16
35810 ([145-24 MPT [16
: 16/70—-24 |[MPT |14
11,00 R 20 16 5300
11,00-20" 16 5300 {4450 15820 3440 10000
12R225 : :
13R22,5 :
12,00 R 20 i 18
12,0020 . 18
14,75/80 R 20, .
13,00-20- |
0 |Pilote XL
with® 145R20 MPT |18 -
SA 145-20 - " IMPT {18 5300  [5450 3600
35810 ~ {145R24. . |MPT [16 :
A - 14,524 MPT- |16 : .
35969 16/70~24 (IMPT (14 5300 - 16140 14450 5820
R 11,00 R 20 16 .
11,00-20 16
12R 22,5 : : : : 10600
13R 22,5 5300 (6200 4240
12,00 R 20 18 : A
12,0020 18
14,75/80 R 20
13,0020
Pilote XL
with? 145R 20 MPT |18 5450 15450
SA 14,56 - 20 MPT |18 - . e 3600
35776 [145R24 MPT. {16 - -
sA - p4,5-24 MPT |16 ..
35810 16/70-24 [MPT [14 5600 |6140
= J11,00R 20 16 4450 5820 10600
SA 11,00 - 20 18 _
35968 |12R225 : : : 3
13R225 5600 (6200 [ .. 4240
SA 12,00R 20 18
35569 112,00-20 18
14,75/80 R 20)
13,00 - 20
Pilote XL
1) applicable only for tractive unit and equal weight distribution MPT = Muitipurpose tire

on the tractive unit chassis.

Decided when body is agreed.
2) and as tractive unit and tractive unit chassis
3) tractive unit and {ractive unit chassis
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General 00

" Authorized towed weights

Trailers with brakes -

.4

~ Chassis ) Trailer, gross weight
_ Model . Sales " Gross weight of with non-continuous with continuous brake
. ‘designation towing vehicle brake {over-run brake}
: kg- kg ] kg
435.115 U 1300 L 7 4806 7020 to 7500 10 480
- 435111 U1700L 9 000 _ ) 12 600
K 10 000 ~. 8000 14 000
10 600 14 840
- Trailers without brakes
Chassis ) o Trailer
Model " Sales - Gross weight of t.owing Gross weight
designation vehicle
S " kg kg -
435.1156 U 1300 L 7 490 2 300
. 435111 . ut7o0L. . 9 000 -
L : 10 000 2000
10 600 =
* Trailers with brakes~
" Chassis 4 L Trailer, gross weight Trailer
Model - - | Sales: : Gross weight of - . with non-continuous.. ~ with coninuous | SouPling )
Cunn designation | towing vehicle brake (over-run brake} brake
kg RN kg : kg
8 000 28000 "
: . _ 10 000 3 8 000 28 000 @
435110 | U1700 10 600 13 25 600 64 G 135 or
: i _ 605: '
o 10 600 2 3} 27 400 225G 110
.113 U 1700 L/38 12 000 — 12000 64 G 135
1} see technical data 31.3 - 1.1/1 _
 Trailers without brakes
Chassis ¥ Trailer
Model Sales - Gross weight of towing Gross weight
designation - vehicle
: kg kg
S 000
: - - 10 000% 2 000
435.110 U 1700 10600 1 3
10 600 23
435.113 U 1700 L/38 12 G000 2 500
1} with reinforced rear axle
2) with reinforced rear- and front axle and steering LS 7 E, SA 35 968, SA 35 968, SA 35776
3} exhaust brake SA 35 810
tractor and chassis tractor

UKD 30 402 21 4202
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- General . . 00

: Filling 'paéities:

“n Axles

16}

Assernbiy - . Service product {page No, of SAE Season Capacity 1425 410
e E MB specification for service class 435.115 111
products . 17 j“3
~ Engine with oil fitter o : o max.15 {max.15
. Engine oil (226:227.1) 12) 12} min. 12{min. 12
Droportign Ii—_‘ oil filter T : : 5% 1.0 .
o } 1.5 2x 1.0
Lock-up torque . Engine oil (226-227,1) 10W | alt year 17.5
‘converter ’ : S : ‘ 7y round )
Clutch - Control reservoir- Brake fluid 5} {331.1-. _ all year 0.2
operation L o : 331.2} round R
", Transmission. . Main transmission Engine oil 1) 6}(226-227,1). [ 10 W. | all year r. | 10.5
' - with low ratio gears - _ g0 9 o) 11.5
- with crawler gears Transmission oit {235.1} . [gow; all year 12.5
— . : —_— 85w M round -
with pto 1:1 80W{{9010 B a5
_-withpto 0.7 : 1 90191 10.0
Hydrostat Engine oit w3, year _ 17.0
] o E Hydrauiic oil : round
Pto shaft 540/1000/min Transmission oil {235.1) 80 5,75
: drive : R Engi 1) (226-227 1 10 “all year v E
SR R - ngine oil 1} {226-227.1} round
R © 3 700/min _ Transmission oil {235.1} 80 ' .80
Pto shafts - Shaft bearings 8) - - Transmission ol (235.1) 80 all year-- | 0.1 0.3 .-
R e Engine oil 1} (226-227.1) | 1ow | round | L
Central housing i d S (23-5)-- s 9() 2.5 2.5
- oid gear oi : : s -
Wheel hub drive vP '_ g . : : all yearr. | ea.0.3- | ea.0.3
: . Differentiat fock Initial operation oil {225).- | 10W : | 0.001 -
"+ Steering : i Engine oif (226, 227) 10 W 3} 995 °
: " Hydraulic steering or ATF (236.2) - all year 2.25 i
» - round 3.254)
Hydraulic oil (226,227,236.2) . .
Braking circuit:  Complete capacity Brake fluid 5) {331.1) - all yearr. | app.0.8 { app.1.0
Compressed air  with anti-freeze . Ethyl alcohol {methylated all year O
brakes - bottle spirits} round app.0.2 | app.0.2 _
. Iso propy! alcohol 1}
Grease nipples - Axle, chassis, cab Lubricating grease {266} - all yearr. | as required
Winch at front Transmission oil 80 all yearr, | 2.0 l 2.0
12) Viscosity ranges
Lo : Exlet trai s ' |
1} ‘Applicable for military vehicles . !e’:'rl'lpéralure' Monograde oils Multigrade oifs
a} Oniy those oils specified by Daimler-Benz o] -~ OC
may be used. +864 B430 }~—— - ﬂ q
" b} Use oils specifisd by the vehicle owner. If he has not left ] 2
- any instructions, use the normat oils specified. +684d |+20 L~— o 3'
"2) Listed oils may not be mixed with each other: 0% “’l" ]
3) Use SAE 5 W—20/30 in cold regions. +504 |L-+10 N RN 1€
4} Applicable for LS 7. ggow ale .)',
B} Change yearly {safety requirement}. +324 I+ O 42 o otn
6) Only applicable for transmission model 717.901 +234 [}~ 5 Li'(');v“ e AT 3z ‘,'
. without auxiliary transmission. +144 -10 ['_ - - 2 2
7} In cold regions SAE & W~20/30 ~ 44 |-20 ] =
In hot regions SAE 30 l oo
8} lLong-term filling en
9) Optionat ; é
In hot zones . hin
11} With turbocharged engines use only S3 grade engine oit i
Uz0=-0061/1

»

With a continuous external temperature

above +30°C {BG6OF) SAE 40 ¢an be used,

UKD 30 402 21 4202
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00 ‘General _

. Assembly o

Capacity {l)

Service product {page No, of Season
" MB spécification for service 435.115 435-} ;?
.- products : S 17 ! 113
Battery - - Terminals-. . Acid-resistant grease FT 40 VI .
e L S (350} tech. vaseline 1} all year::. | as required
. _ - Topping up Distilled water round
Start pilot Supply reservoir. Starter fuel " - allyearr.] 005 .| 005
Fuel system = = Fuel tank - Diesel fuet DIN b1 601 all yearr. | 160 160
Cooling circuit . with heater : _ Coolant 7 {325} 20 20
proportion of anti-freeze ~
down to —25°9C
ol ~139F - Anti-freeze {325) o 8 8
- (standard filling) e . alt year
: round
proportion of anti-freeze
down to —40°C _ ' _ _ ' .
L =409F © Anti-freeze (325). - 10.2 10.2
and carrosion inhibitor Corrosion inhibitor (311) 0.2 0.2 .
S.cree.n wash - Screen wash bottle- MB screen wash additive ali year 9.5 7
circuit S - Vit B round

1) Applicable for miiitary vehicles

. a).. Only those Gils specified by, Daimler-Benz m

ay be used,

b}: Use oils specified by the vehicle owner. If he has not
left any instructions, usa the normal oils specified.

7} Consisting of water, anti-freeze and corrosion inhibitor. =
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Generat- 00
Special versibné u 1306 L considered:
Engine: 16.457/26 18.638/03 39.975/01 83.036/01
' 35.737/04 35.738/02 35.949/02 35.977/01
Clutch: 35.741 B _ s
Transmission; 35.737/04 36.738/02. 35.949/02 36.877/01
. | 35.985/01 A
Frame: 35.014/17 35.148/04 35.238/03 35.460/09
35.780/01 35.817/08 35.861/02 35.851/01
36.951/02 35.976/01 -
Suspension: 35.633/02. 35.772/04
Axle. 35.973/01 35.974/01
Brake: 36.734/10 35.822/01 35.823/02 35.966/01
35.981/01 35.988/01 35.992/01 35.897/01
35.998/01 -
Steering. -36.987/01. -
Fuel system: - 35.778/02:. 35.921/01. o .
Etectrical equipment; - 35.496/05 + 35.647/03 35.775/03 35.769/05
: : 35.769/10 35.768/11 35.827/01 . 35.827/02
35.828/01 35.831/01 35.912/05. . 35.942/01
35.965/02- - 356.979/01 35.980/01 35.986/01
_ - 35.993/01 53.482/01 82.509/54 82.983/24
Cab: - 35.765/10 35.928/09 53.472/01 53.473/02
-53,474/03 - B3,477/02 53.478/02 53.47%/03
53.480/03 53.483/07 53.484/02 53.485/02
53.486/01 . 53.489/02 53.491/06 53.492/01
53.495/01 53.497/01 53.950/01 53.951/01
53.962/01 53.977/01 53.977/02 53.978/01
53.980/01 53.982/02 53.983/01 .
Platform: 435,611 35.017/10 35.074/03 35.149/04
35.270/08 - 35.270/14 35.534/07 35.761/01
35.762/02 35.763/02 35.764/01 35.766/02
35.767/01 - 36.768/01 35.777/01 35.825/01
35,982/01 70.071/01
Special parts: 35.847/02 35.951/02

If a particular unit incorporates only one or two special versions (SA’s}, these will be indicated beneath the

heading.

The job descriptions may differ for vehicles which do not feature corresponding special versions {SA's}),

UKD 30 402 21 42-02
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"~ 00 General.

Special versions U'17.00 L/38 considered:

Engine:

18.631

16.074 : 18.638 35.810
36,975 - 81.408 82.773 82928
83.017 83.036 83.069
Clutch: 35.741
Transmission: 35.737 35.738 35.743 35.870
. 35977 35.985
Frame: - 35872 35.959
Suspension: 35.301 35.772
Axle: 36.140
Wheels: 36.103 : e
Brake: 35.643 35.810 35.966 35976
36.043 36.089
Steering: 35.776 S
Fuel system: 35.270 35.778 35921
Electrical equipment: 35.098 - 35.647 36.693 35.703 -
' 35.769 35.827 35,965 35.979
1 35.980 " 35.986 - 35,992 35.993
38.017 36.089 36.139 53.482-.
53.484 53.496 . 53957 53.985
_ 82.509 82.983 R
Cab: 35847 1 368.048 53.472 53.473
S0 53.474 1§3.475 53.480 53.482
~53.483 53.484 53.485 53.489
"~ 53.491 53.493 53.499 53.950
53.951 53.955 53.958 53.978
53.980 53.982 53.984 53.985
53.99 :
Platform: 35.074 35.270 35.437 35.460
' 35.503 35.534 35.559 35.761
35.762 35.763 35.764 35.768
35.777 35.825 36.105 36.133
© 36.137 39.725 38.729

"Where oniy one or two special versions {SA) of a unit are fitted, this/these is/are listed in the heading.

The describtion of jobs may differ ih the caée of'vehicle's without corresponding special versions {SA).
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Removal a'nd'in:stalt'ationb_f'éngihé/engin.e.hbdsi'ng 018

Contents -
. Chépter_

1:_.' 'Geﬁeral _
.lnstallation .surv'ey _
Seétior} drawing
Perforﬁanc.;t:e diagrarﬁ_' '
' '_ Technical daté
Special tbols S
| Filling c.a'pacitiés
: Néc'esséry materials
Tighter;ing forque; : o
: éxblqded \;iew o
- Cylinder Eofes di'agnosi's. o
2 .: Be’cb.l.?ditibni:ng 'er.t.gir_le'_ .
: _'_':Re'x;r;ov_ral én.'d iristaiia:éidn of engine s

" Removal and installation of engine parts: .

3 . Removal and installation of eylinder head cover -

4" Hemoval and installation of cylinder head -
5 - . Disassembly and asﬁemb!y of cylinder head

"6 Redonditioning of cylinder head B
Checking, exahanging \.ralvé'.gl..lid.s.,-.s -

o ﬁ'efacing vaWe seats 'Wit.h valve sea.t CUt’(EI; .
Réfaéing valve.seaté with hand c.utte'r
Rert;ldval: and installation of valve séat ringé

Remachining basic bore for valve seat rings.

7 Checking compression pressures

- 3562/352 A

Page

117
1.1/2 |
1174
Ctan
131
13/2
1.3/2
141
- 1.5)1_

161

211
2.3/
3.1/
A

5.1/1 .

6.1/
6.2/1
6.3/1
6.4/1

6.5/1

7.1/1

UKD 30 402 21 42—-01







General  01.8
352/352 A

Installation Survey
Chassis . .. - L i R Engine’ L
Model - " - Sales: _ . Serigs.’ - Modet- - - . Sales ™. "~ Series/SA
N : designation .| Chassis end No. : : designation Engine end No.
435.110 U700 . oo from 002 230" . . Series from 577 967
11 U 1700 LM -5 | rom 000 008 oo | 353959 - | 352 A. V12 Series from 413 968
A13 U 1700 L/38 2% | from 084 642 - ST 1 B2 AL LIS Series from 693 577
15 U 1300 LY o | from 000 019 BREREETRES 352.X/2 Series from 482 095
e e e | U assget | ssa X SA 16 457/28
S SR [ S DR _ SA 35 9752
. from 000 0617 |- B SA 83 0362
SR BRI EILIEE T (34 : from 509 465
from PB?! o1 353.9590 0 i b 382 AL VA2 SA 36 010%
. O e Sl Y 352 ALY from PBY
17 . U 1300 /37, |, from PBY 353.961 . . 352.x/2 Series from PB¥
- S ' from 0717962+ | 363959 . | 352 A V2 SA 36 018°
' i D R 352 A. LIN® from 627 976
160 Attachment TM 170| " from PB; 100 |- 353.959. . 352 ALIM from PB»
A70 Attachment Condor | from PB¥: v | 353.977 352 AV/2 Series from 575 178 -
1} L = Truck

2) Special vehicle BW,

3} PB = Start of production. :

4} Valid only for fire service vehicles
- 5) From engine end No. 691 150

UKD 30 402 21 42-03 1.11
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General View

. UnoD=g0Be L

Engine 353.961

Engine 353.959
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. 352A

" General view:

Engi_ne 353.977
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352/352 A

Performance diagram
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General 018 g

Performance Diagram
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" General 018

" Stroke

| _ 352/352 A
Technical Data
Mercedes Benz type 352 352 A
Model o 353.961 353.959 353.977
Combustion system Four-stroke dieset with direct | Four-stroke dieset with direct
: _ injection injection -
Number of cylinders Cylinder arrangement 6, vertical in-fine
“Bore o mm:... 97
. mm 128
Total displacement em?. 5657
' Compression ratio ) 17 16
Compression bar 22 up to 24 min, 20
.- at starting speed S
' Continuous output kW (HP) 96 (130) 124 (168)
at nominal speed 1/min 2800 : 2800 - .
Maximum torque Nm 363 491" 530% 491
at speed 1/min 1700 1600 1600 1600
ldle speed 1/min 700
Start of delivery before TDG ° 18 EETHECEEY
injection sequence i-5-3-6-2-4 -
Valve clearance, cold Intet mm 0,20 0,25% 0,20
) } ) Exhaust mm 0,30 0,40% 0,30
Opening pressure new bar - 200 + 10 . :
of injection nozzles used bar min. 180
- Operating temperature . °C g5
- Oil pressure normat - bar 2t0 5
el at idle speed bar min. 0.6
kg 460 480

g 'Weight, dry
“1) To end ergine No. 691 149, -
2) From end engine No. 691 150.

UKD 30 402 21 42 - 04
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_ 01.8 Gehéral'

352/352 A
Crankcase
Engine Type 352 352 A
Overall height of crankcase 350,10
T ajp mm —
{Production size) 359,00
Repair stage | " mm 358,80
o 358,70
Repair stage It ¥ mm 358,50
. 358,40
Repair stage Il # mm 358,20
. 358,10
Permissible Crosswise bl mm 0,017
unevenness ) :
of mating surface -
o : Lengthwise el mm 003
Peak-to-valley height
of upper mating surface mm | 0,008 up to 0,016
Permissible parallel misalignment )
of upper to lower mating suriace - di mm 01
in lenglhwise direction
Pressure test in water bar 25 .
Piston may recede . =-~1{ mm 0,07
Piston may project - . =4+t mm 0,30

UZ 01~ 0021

1)’ If mating surface is remachined lo next repair slage, pistons of reduced compression height must be installed.

' Cy[inder Bores (e)

Normal

Nofmal }

Repair

Normal !l ﬁepair Repair
stage | stage |l stage il
mm mm mm mm min mm
97,010 97,085 97,135 97,510 " 88,010 v 98.510"
96,980 97,065 97,115 97,490 97,990 98,490
97,010 % - - 97,0102
_ 96,980 86,890
Permissible ovality mm 0.01
Permissible conicity mm 0,01
Permissible deviation of cylinder bores mm 0.04
perpendicular 1o crankshait axis, relative to 200 mm length !
Peak-to-valley height of the cylinder bores mm 0,003 up to 0,005
Waviness of ¢ylinder bores mm max. 50% of peak-to-valley height
at top reversal point
- of 1st piston ring mm max. 0,12
Wear in liner T -
in centre of liner mm max. 0.05
Bore depth for machining to the repair stages mm min. 250

1} Not engine 353.959/ 977.

2) Possible repair- crankcase with dry cylinder liners may be installed. If necessary, the scope of work can be requested.

Camshaft Bearings

Basic bores in crankcase

mm

60,030
60,000

1.2/2




General '.'01.8 :

g Valve fép'pet bores

. 352/352 A

Repair stage 1,

.. Normal | Repair stage i Repair stage Il
mm.- - mm - mm mm
28,033 28,233 28,533 28,783
28,000 < 28,200 28,500 28,750
Cylinder head -
Overall height of cylinder head - mm _@gf ;g
Permissible material allowance .- mm 1,00
: S . lengthwise mm 0,05
s Permissibre: roug_hness of mating surface Crosowis v, 0.015
Permissible parallel misalignment e s
of upper to lower mating surface lengthwise . . mm 0.10
Pressure test in water k bar 2.5
~ Nozzle projection relative 1o lower edge of cylinder head mm 1.8t025
Peak-to-valley height of lower mating surface mm 0,008 up to 0,016
Vaive seat .
_  Intet A . - Exhaust : é ; 74
. - N i |
oy S ! g L ; RE
R E \/ u i )
.f > g W f | g 451_\\0((
Uzor=-0023 - Uz 01=0023f1
" Valve seat ring diameter Inlst mm 42 + Q01
for new rings Exhaust mm 34'% 0,01
Infet mm 1,6 up to 2,0
- Widthr Exhaust mm 20upi025
_ _ R Inlet mm 28 + 02 .
HReference dimens_iori R Exhaust mm 26 4 0.2
Permissible runout of valve seat - mm 0,03 .
Distance between cylinder head Infet mm 0,7 + 0,5
mating surface and valve head
Exhaust mm 07 +05
Valve seat angle _ Inlet and exhaust ° 45° " ;g,
Inside - Iniet ° 60°
I Exhaust ° 75°
Correction cut Outside Inlet . ) o
. and exhaust
Valve seat rings must be renewed if the machining limit is exceeded when remachining the valve seat.
UKD 30 402 21 42 - 04
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. 01.8 General o
352/352 A’

. Valve Seat Rings

Y
4 1e
e 1 ] bITT
a » a
C —» d .
A B UzZo1-0m9
Exhaust A - . Infet B
1) : 1) -
Qutside diameter Normal . mm 38,080 - 45,080 45,880
-valveseatringcandd - . : : 38,070 45,070 45,870
: ' Repair stage | mm 38380 45380 . | - 46,180
N . 38,370 © 45370 - | 46,170
Repair stage II mm_ | 38580 - - 45,580 -
. . : 38,570 45,570 | :
Bore diameter - Normal : mm - 38,025 45,025 45,825
in cylinderheadc 1~ : ’ 38,000 45,000 | 45,800
anddt. . - E . | Repair stage ! mm 38,325 45325 | 46,125 -
EREETT . ] : . - 38,300 45,300 46,100
Repair stage I mm 38.525. - 45525 .. -
EET ) 38,500 - 45,500 (-
, : L \ . . : ' 11,20
Instalfation depth in cylinder head R e e | ‘'mm -—-'—-—1 170
Distance between cylinder head face and o b1 mm 26 +02 . - 28+02
_ valva seat ring R S e : : : : - L =
Basic bore in cylinder head : ; mm: | 38,000 + 0,025 .+ 45,000 + 0,025
" Height of valve seat rings. . - : : a mm L BS5-01- 83-0,1
Valve seat ring overlap in cylinder head mm 0,045 to 0,080
Valve Guides IR _ ' h .
Distance between valve guide ’ | Exhaust Infet
valve springseat -~ -~ .. &fp - mm S 24-08
A . e 10,022 9.022
) A .
In5|de.d:a.1ms.zter : : Coomm 70000 | 9000
Length .- . Co mm 73 78
Normal Repair Repair Repair
: ‘ stage | stage |l stage |l
. o mm mm mm mm
Outside diameter . 15,046 15,146 15,246 15,546
i ‘ .o 15,028 15,128 15,228 15,528
Bore in cylinder head 15,018 15,118 15,218 15,518
e ) ; 15,000 15,100 15,200 15,500
Overlap : mm . + 0,010 to + 0,046

1} Engine medel 353.959 from engine end No. 549 882.
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General 018

352/352 A
‘Special Tools
Cons. |+ Tool - Tool No. Tool Set
No. " : : o
1 - Ring wrench for injection lines ) _ 00D 589 07 03 00 A
"2 47| Pliers for connecting nipple of rocker shafts 312588 01 37 00 A
3 " Claw wrench for protective sleeve in cylinder head’ 346 589 00 07 00 B
4 30 mm socket for pressure strew in'nozzfe holder - . 0060 589 75 09 00 B
5 Extractor for nozzle holder i 352 589 00 33 00 . B:
8 Centering drift - o 425 589 00 61 00 B -
7 Drift for removing inlet vaive guids. - 110 589 02 15 00 C
8 Drift for removing exhaust valve guide 815 589 07 15 00 c -
9. Fitting drift for valve seat rings 346 589 03 15 00 c
10+ | Installer for valve guide . : 352 582 00 43 00 c
1 Reamet, $ mm diameter for inlet valve guide 000 589 10 53 G0 c
12 - Reamer, 10 mm diameter for exhaust valve guidé 000 588 11 53 00 C
13 . Reamer for valve guide sleever bore in cylinder head 000 589 18 53 00 C
14" | Hand cutter for valve seat rings L 000 589 12 66 00 c
is Special wrench to retighten injection lines’ 000 588 68 03 GO D
16 Limit plug gauge dia. 9 mm inlet vaive guide - - ‘116 589 08 21 00+, (s 38
17 Connection piece for compression test ) . 352589 0021 00 D
18 Limit plug gauge; 10 mm dia. for exhaust valve guide-. - 817 589 05 23 00 D
19 Handle for cylinder head (2 necessary}. 312589 0131 00 . ‘D
20 . Rud special lifting chane . ' : 435 589 00_62 00 D
UKD 30 402 21 42-03
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- 01.8  General
352/352 A -

| Capacities.
' Assemnbly Service product (page No! SAE- Capacities ()
B o B : : : of MB service product grade 3522
; . . - ) specification) 352% | 352 A .-
Engine With oil filter . max. Engine oil 1} 14,5 15,0
S oo min. | (224,226) o 1,5 | 120
R ~ .- Proportion in oil filter {227.0, 227.1) : = 1,5 {2x10
" Cooling system  With heater ~ Coolant* {325) 20
y Antifreeze proportion - Antifreeze (325} o . 8
— " down to ~25°C :
: : -13°F
{Standart filling)’ .
Antifreeze proportion Antifreeze (325) : 10,2
o down 10 —40°C L e
_ ~40°F .
And corrosion protection Anticorrosion oil (311) 02
1) Viscosity grad.es
Outdaor tlemperature{Single grade oil I * " Multigrade ail-.-.
) ] OC o S I
faé~ﬁ~—'+3o R e T e
_ T . Q
s : . [] =)
Do HEE
+504 [F+10 - 3913
: . o
w324 ko 19121 2
234 - 5 eamsle s i L 191"
+144 =10 o ;‘
=4 =20 =
. : oD
: [
Q : 23
B Wy
Uz o~0061/
*) SAE 40 may be used if outdoor temperalures are perma-
nemly above +30°C (86°C F).
To engine end No. 502 247
3 From engine end No. 502 248 ‘
Consisting of water, antifreeze and antlcorrosmn oil" ’
5 For supercharged engines, only use engine oil of "S 3“ : ) : - S
quality. ' ' : : ' :
Neceésary material
Cons. Designation Part No.
Na.
1 Loctite Nr, 241 002 989 70 71
2 Loctite Nr. 573 001 989 45 20
3 Curil T 001 989 37 20
4 Curil K 2 ’ comrmercially available
5 Loctite Nr. 221 002 989 69 71
1.3/2




General - 01.8

352/352 A
Tightening Torques
Designation Thread Nm Torquing angle
Cyilinder head cover M8 25
“‘Push rod cover to crankcase M8 4106
Timing gear case cover Casting M6 8
Sheetmetal MB 8
Cylinder head (tightened in 3 stages according to tightening diagram)
7| 1st step M 12 .60
5 ““f’a 2nd step M 12 50
@@ 3rd step M 12 110
Qil pan (sheet steel) M6 8
M8 9
Qil drain plug to oil pan M 26 80 + 10
Protective sleeve for nozzle holder in cylinder head M 14 60
Nozzle holder in cylinder head, thrust screw M 34 60 to 70
Tapered plug in cylinder head M 30 100 to 200
o L M 24 70 to 150
Coolant line on top of cylinder head M8 25
Flywheel housing to crankcase. M 12 80
.. Timing gear case to crankcase M 10 65
Screw plug for cil passage in crankcase M 20 100 * 10
Screw plug for oil duct, front and rear M 16 40 +5
Flywhesl to crankshaft Initial torque M 12 30+ 10
R T Final torque M 12 - 90°+ 20°
Rocker arm brackets assembly to cylinder head M1z 100 up to 110
Leakage fuel line to injection nozzle M8 15 up to 20
Union nut of injection line to injection pump M12 25
fo nozzle holder M 14 25
Air compressor bracket to engine mount 75
Exhaust manifofd to cylinder head M 10 30
Exhaust manifold to cylinder head, 2-hole metal plate M 10 25
Flanged manifold to exhaust pipe M10 45
Front engine mounting to frame M 14 140 £,20
Rear engine mounting tc frame M 14 140 +£,20
Front engine support 1o crankcase M 14 170 %,20
Left engine support arm to flywheel housing M2 110 +,20

UKD 30 402 21 42 - 04
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General 018
352/352 A

Exploded view.

Engine housing

15 * Crankcase . - .9O5E Screw plug . 186 Timing gear case cover
18  Screw plug . 95F Sealing ring 190 Gasket i
21 Sealingring I .. 97 Camshaft bearing No. 1 193 Shaft seal

23 Screwplug. . : = 100.. Camshaft bearing Nos. 2,3, 196 Lock washer.
25  Sleeve - ) : 118.. Guide tube : 197 Bolt

27 Sleeve : . : s 0121 Cap nut. - 201 Spacingring
30  Straight pin . 130 Bracket . . 205 Bolt

33 Sealingring .. 133 Flange : 208 Pointer

36 Screw plug : 137 Bolt - - 211 Gasket

45 Sealingring’ 140 Gasket = 214 Cover

45 - Screw plug : 145  Qil dipstick i 221 Pushrod cover
48D Sealingring . 148 Sealing ring 224 Gasket

48E Screw plug. ' 151 Flange ' 227 Sealing ring
49C Sealing ring 154 Sealingring - 231 Bolt

49D Screw plug ) 157 Union . 237 Oilpan

58  Straight pin 160 Gasket 240 Sealing ring
61  Straight pin® - 164 Timing gear case 244 Screw plug
62  Fabric sealing ring 167 Straight pin 260 Repair set

67 Bolt 170 Straight pin 274 Bolt

70  Cover 176 Lock washer 280 Washer

72 Gasket _ 179 Bolt 284 Bolt

89 Guide tube 183 Bolt

UKD 30 402 21 42-01 1.5/1




' : 01.8 .G'enefal

362

Exploded view’

Cylinder head .

61
62
287

290

296
299
303
308

Nut

Cylinder head
Screw plug "
Stopper '
Screw plug

Intake valve guide
Exhaust valve guide

Engine breather filter -

320

326
328

- 330
332
337 -

338

342

UZ o1 -0035

Valve seat ring

- Sealingring

Protective bushing
Cylinder head gasket
Gasket set '
Cylinder head cover’
End cover

Sealing ring
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~ Cylinder bore diagnosis

B Mercedes-Benz
Owner service
2. Branch/agents
3. Date 4. Repair job No,
5. Place 6. Registration No. 7. Date of 1st registration §. Model - 9. Chassis No. ) 10, Mileage
16. Provisional deadline

: 13. Time accepted . - 14. Accepted by “. - 15. Engine No. .

11. Copy 12. Presemted by

R-30838

Cyl 1 3 Pnston sk:rt has seized; Honmg pattern des:royed Engme has 10 be removed. :
CyE 4" * Piston'skirt and oil scraper ring have seized. Honing pattern destroyed. Engine has to be removed
Cyl. 56" Piston skurt cracked Honmg pattern strll complete. Engme can contmue workmg

t

Semisevere oil ring seizure. Honing pattern is

Oil ring seizure has extended across entire
still * quite . evident. Engine can continue

cylinder half. Honing pattern destroyed.
Engine has to be removed, working.

* Ring has seized at land side, apprex. 30 mmi: >
wide. Step due to oil ring is quite evident,
Honing pattern destroyed. Engine has to be
removed,

1.6/1
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018 'C.y'linder bore diégnosis

352/352 A -
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‘Removal and Installation of Engine  01.8

Removal

‘Note: Engine removal is similar for both engines
NO. 353.859 and 353.961.

1 Rarse dnver s ¢cab, see 60.5-2.1/1 or 60.5-2.2/1.
2 Dlsconnnct battery

Note: Firstly d|sconnect( )then (+) terminal.

3 Drain coolant. _

4 Remove V-belt from intermediate fan shaft.

5 Detach exhaust pipe from exhaust mamfotd

Note For engine model 353.959, detach exhaust pipe at
furbocharger.

352/ 352°A

UKD 30402 21 42-03
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01.8 Removal and I'n:s.tél_lati_o_'ni of Engine

6 Disconnect electrical lines and ground strap from -
starter.

7. Mark and detach altemator wiring harness at it coo-
ler and electrical lines at the alternator.

8 Detach electrical line at oil pressure pickup and coo-
lant temperature pickup.

9 Remove fuel intake line (1) and return lines (2).

" Note: The bleeding facility on the fuel filter is no longer
fitted from chassis end No. 086 284.
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Removal and installation of engine ~ 01.8

352/362 A

10 Detach initake line at air compressor.

11 | Detach delivery line at air compressor.

12 Detach coolant hose at'thermosta; body and
coolarit venting hose at radiator. i

13. Detach heater hoses.




01.8 _ Re_thaE and installation of engine:

352/352 A

14 . Detach coolant pipe at coolant pump and re-
servoir.

16~ Detach venting line between timing gear case
and steering fluid reservoir.

16 . 'De:tach hydraulic pump and bracket from en-
gine support. Do not remove lines.

17  Detach propelier shaft from in;ﬁut flange,

2.1/4




'F'{emoval: '_an'd__lnstalléltio'n_ b.f_- Engine 01 8

: 352/ 352°A -

18 Remove clutch slave cylinder, do not detach line.

19 Detach starter wiring harness and -vehiing line" from
clutch housing. Also remove fuel line, leakage oil line, cold
starting line and control cable for idling if SA 35 988 installed.

20 Remove fastening bolts for rear engine mounts.

21 Remove fastening bolt at front engine mount. Detach
cover.

UKD 30 402 21 42-03 2.1/5




01.8 Removal 'a'nd"lnst'al'latio.n of Engine

352/352 A

22 Detach engine breather filter.-

Note: Renew engine breather filter without the code
marking "E” every two years. A damaged engine breat-
her filter must always be renewed immediately.

23 Dréin engihe oil as required.:

24 Lift out engine using special tcol No. 18.
25 Clean alf parts, check and re_place if necessary.

Installation

Note: Engine instaliation is similar for both engine
models No. 353.959 and 353.961.

1 Slide enging into position using special tool No. 19,

2 Fit cover and fastening bolt o front engine mount and
tighten bolt.
Tightening torques, see 1.4/1.

2.1/6




Removal and installation of engine

018

-3 Locate and tlghten fastemng bolts of rear en-
gine mounts. - . .
See 1.4/1 for t|ghtemng torque.

4 . Lower engipe and remove special tool No, 19,
Attach engine breather filter with sealant No, 2,

5 ' Remove starter wiring loom and venting line

from clutch housing. Also remove fuel line, leak-off

line, cold start line and idling control cable as fitted
to special version 35 889, .- .
Adjust idling setting, see 30.4-2.1/1.

‘g Attach ciutch slave cyImder after coanng seal- .

mg surface with sealant No, 2,

7 Attach propelier shaft to input flange.

352/352A

UKD 30 402 21 4201
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018 - Removal and inét_allatidn'of engine.

. 352/352 A

8 ' Attach hydraclic pump and bracket to eﬁgine
- support, - '

10" Attach coolant pipe to coolant pump and re-
servoir. : :

11~ Attach electric line to coolant temperature pick-
up.

2.1/8




._ __R'e_mO\)al"a'n'q' lﬁst’é!létioﬁ of Engine  01.8

352 /352 A

12" Connect heater hose.

13  Attach coolant hose to thermostat housing and coolant.
venting hose to radiator. . :

14" Connect delivery line to compressor. -

15 Attach intake line to compressor.

UKD 30 402 21 42-03 2.1/9




" 018 Removal and Installation of Engine
352/852A .

16 Attach fuel intake (1) and return lines (2). -

Note: The vent on the fuel filter is no longer fi'tted from
chassis end No. 086 284.

17 Cohnect electrical line to oil pressure hickup. '

18 Referring to marks, attach’electrical lines to genera-
tor and wiring harness to oil cooler.

18 Attach electrical lines and ground strap to starter.

2.1/10.




Removal and instaliation of engine ~ 01.8

352/352 A

20  Attach exhaust bipe to exhaust manifold.
See 1.4/1 for tightening torque.

Note: For engine mode} 353.959, attach exhaust pipé
to turbocharger.

21 - Attach V-belt for intermediate fan shaft,
22 Connect battery,

23 Lower cab, _
referring to 60.5—-2.1/1 or 60.5-2.2/1.

24" Fill with engine oil as required.
See 1.3/2 for quantity.

25 Vent fuel system, referring 10 07.8-6.1/1.

26  Fill with coolant. Check cooling system for
leakage, referring to 20.8~5.1/1. '
See 1.3/2 for quantity.

Note: The reservoir ought to be 2 thirds fuil.

27 Carry out trial run.

UKD 30 402 21 42—01 2.1/n







Rernoval and installation of engine parts =~ 01.8

352/352 A

Removal

1 Remove engine, referring to 2.1/1,

2 Drain coolant at crankcase,

3 . Detach clutch casing and input shaft.:

yrgs~0127}1 B8

"4 Detach and remove clutch,

§  Detach flywheel.

2.2/1




01.8 - Remova_l and installation of engine'pcrts

352/352 A

L URISZ01011.

6

7

8

Detach flywheel housing.

Unscrew air compressor at bracket,

Detach air compressor lube lines and front en- -

gine support,

g

Detach generator.

2.2/2




Refnbv’af.and ir':stallat.io_n of erigihe.pdrfs o1s

- 352/352 A

10, Attach assembling fixture to rear end of crank-
case. S : o :

11- . Attach assembling fixture to frontend of crank-
case. Position engine in trestle. :

12 Detach coolant reservoir..

Instaliation

t Attach and tighteh coolant reservoir,

2 - Attach ‘engine to special tool No, 19 and re-
move assembling fixture at front and rear.

3 Attach generator.

4 Attach and tighten front engine support,
referring to 1.4/1. '

UKD 30 402 21 42—01 2.2/3




01.8 RémoQaI and installation of engine parts

 352/352A

5 Attach lube lines to air compressor and air com-
pressor to bracket. Tighten with reference to 1.4/%
for tightening torque.

6 . Coat flywheel housing with sealant No.3 apply
sealant No. 4 1o bolts and then tighten. .
See 1.4/1 for tightening torque.

7 . Attach and tighten flywheel, referring to 1.4/1
for tightening torque.

8 Using - special - tool No, 6 attach - and tighien
cluteh, ) :
See 25,10—1.4/1 for tightening torque,

g Coat clutch housing with sealant No. .2, apply
locking fluid No, 1 to bolts and then tighten.
See 25,10—1.4/1 for tightening torque.

10 Install engine, referring to 2.1/1.




Removal and lnstaltatlon of Cylmder Head Cover 01 8

Removal

Note: Removal is similarfor both engine models No. 353.959
and 353.961,

1 Unscrew engine hood at inside.

2 Unscrew injection line at cold start nozzle.

3 Detach engine hood and remove mtake hose

.- Note: For engme mods! 353 959 detach connection for -
manifold: pressure compensator at cylinder head cover,
intake hose at engine breather filter as well as the connection

to the iurbocharger

4 Unscrew and remove cylinder head cover.

5 Clean sea[mg surtace on cylinder head and cylinder head
cover.

6 Install in reverse order, using new gaskest..
Tightening lorques, see 1.4/1.

Note: The fastening bofts of the cylinder head cover mustbe
fully screwed in so that the head of the bolt makes contact
with the cover while ensuring that the bracket for the coolant
equalization tank is secured with & long bolt.

7 Start engine and check for leaks.

352 /352 A

UKD 30 402 21 42-03

3.1A1







'Reémoval and installation of cylinderhead 01.8

Removal

Note: Make sure that engine is cold.
Removal is similar for both engine model No. 353.959
and No. 353.961.

i Prop up cab and clean upbér parts of engine.
See 60.5—2.1/1, or 60.5—2.2/1.

2 Detach intake pip'e.

3 Drain coolant.

4 Detach coolant reservoir and bracket.

5 ' Detach heater hoses,

352/352 A

4.1/1




01 8 . _Rérﬁp:val arid installation of cylinder head

352/352 A

6 - Usihg special tool No.14 , detach injection lines
at injection pump.

"7 Detach cold starting reservoir (1} and double

fuel fifter (2).

8 . Detach cold starting fine, leak-off line and
bracket for fuei lines at cylinder head. Tie up at one
side,

g Detach exhaust pipe from exhaust manifeid.

4.1/2




REmo.\_ial'a__n'd:i'nsta_lia_tio_n-bf cyEi'n'der head_.. : 01.8 =

. 352/352 A

10 - Disconnect coolant temperat'ure pickup and de- -
tach coolant pipe at coolant thermaostat body.

11 Remove cylinder head cover.

12 - Remove bolts holding rocker arm brackets.

113 ' Remove rocker arm brackets with rocker
shafts, connecting nipples and rocker arms,

UKD 30 402 21 4202 4.1/3




01.8  Removal and installation of cylinder head .

- 352/352A ¢

14 Carefully withdréw pushrods.
Note: To aveid withdrawing the tappets from their

guides, the tappets must previously be loosened by a
short, sharp up and down movement of the pushrods.

15 Undo all the cylinder head nuts or cylinder
head bolts in the reverse order to the tightening chart.

16~ Remove studs.

Note: The studs and cylinder head nuts fitted pre-
viously were replaced as from engine end No. 678 155
by cylinder head bolts which can be exchanged in
reverse. :

17 Using special tool No. 18, {ift up cylinder head
and remove gasket,

Important!
Deposit cylinder head so that no damage is done to

injection nozzles.

4.1/4




‘Removal and Installation of Cylinder Head 01.8

18 Clean oylinder head and crankcase parting surfaces 5

Important! .’

Blind holes in the crankcase must not show any s:gns of

dirt or oil,

19 Check parting surfaces with straighi édge.
See table on page 1 2/3 for permnss;ble uneveness.

Note. Dlstoned or damaged part'ng surfaces shouid be

refaced to the necessary peak-.o-valley height. .

See table on page 1.2/2 and 1. 2/3 for permlsssb!e péak f0-

valley herght

' ln'stauatior':

1 Posmon hew. cyhnder gasket on crankcase wnh lettenng
facmg upwards

2 Usmg special loot No 18 position cylmder head on
crankcase. :

Note For engsne model No 353. 959 a modmed cyl:nder
_ head marked with "O” has been installed from engine end
No. 691 180. The modified cylinder head cannot be retrofit-
ted on previous models.

352 /352 A
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018 Removal and Installation of Cylinder Head

352 /352 A

To Engine End No. 678 154

3 O;l threads of stud bolts and screw in.
|mportant! Do not pour oil into the threaded holes

4 Fit cyiinder head nuts and tighten referring to tighte-
ning diagram. .
ist tightening stage 60 Nm
2nd tightening stage 80 Nm
3rd tightening stage 110 Nm

Note: Tighten cylinder head nuts for the first time to 120
Nm at the 3rd tigthening stage.

From Enginé End No. 678 155

5 Oil cylmder head bolis at the thread and at the head
contact surface and screw in,

lmportantl Do not pour oil mto the threaded holes
Note: Only cylinder head bolts are stocked in the spare

parts store. The cylinder head bolts can be instafled in =~
engines with a lower engine end number. -

. 6 Tighten cylznder head bolts accordsng to tlghtenmg

diagram.
1st tightening stage 60 Nm
2nd tightening stage:. 80 Nm
3rd tightening stage 110 Nm*. -

Note: Tighten cylinder head bolts for the first time to
120 Nm at the 3rd tightening stage.

7 Install push rods.

8- Attach rocker arm brackets together with rocker arm
shafts and rocker arms. Turn back valve adjusting screws
and tighten rocker arm brackets. -

Tighiening torques see 1.4/1.
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Removal and installat:on of Cy!mder Head 01 8
352/352 A

9 Usmg specraf tool No 2 mstail connectmg mpple

" and spnng \\

\ 28l wirsirarser 14
NS

' Note Instail the connectzng mpple with the smali inside
" diameter in the direction of dnvmg Ensure it is cor-
rectly seated

10 Adjust valve ciearance refer to 05 8 241,

=
UZOS 0026/1

* 11 Instail cylinder head cover.
For tightening torques, see 1.4/1.

"*.12 Attach coolant pipe, with new gasket on 'coola'nt
" regulator housing, connect coolant temperature sensor
‘. cable:
' For tlghtenmg torques see 1. 4/1

13 Attach exhaust pipe with gasket to exhaust manifold.
For tightening torgues, see 1.4/1.
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01 8 Removal and Installatlon of Cyhnder Head
352/352 A - '

14 Attach cold starting ling, iéakage fuel fine and brack-
ets for fuel lines to cylinder head.

15 Install cold start reservoir (1) and double fueE
filter (2).

16, Using s"pecial' tool No. 1, connect injection lines to
injection pump and tighten with special tool No. 15.
For tightening torques, see 1.4/1,

17 Attach heater hoses.
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~ Removal and Installation of Cylinder Head 01.8

352/ 352 A

" 18 Attach coolant equalization tank with bracket.

18 Aftach intake pipe.

20 Lower driver's cab. see 60.5-2.1/1 of 60.5-2.2/1.

21 Fill with coolant, check 'coolin.g system for leaks.
For capacities see 1.3/2.

Note: The equalization tank should be two-thirds fill

" Important! ' o
Upon completion of the installation, warm up engine, loosen
each nut individually in sequence shown in the tightening
diagram and then finally tighten to a torque of 110 Nm. Onno
account must all nuts be loosened simultaneously before
final torque is applied. Readjust valve clearance. After 500
km, retighten the cylinder head nuts and readjust the valves.

= B
A &

..‘..\.«,n.—@
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 Disassembly ana ass.embly 'of'cy'lin.dér head 018

352/352 A

Disassembly

1 Remove cylinder head, see 4,1/1.
2 Lay cylinder head on a support.

Important! : R .
The cylinder head must not rest on the injector
nozzles,

3 Remove exhaust manifold and coolant rail from
cylinder head. :
4 Remove injector - pipes from injectors with
special tool No, 1, . .

5 . Release injector pipes from cylinder head and
remove. Do not bend injector pipes, :

6. Rem'oveleék-offpipes..'

7 Remove thrust screw for nozzle halder with
special tool No, 4. )
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018 Diéassehﬁbly and assemnbly of cylinder head

- 352/352 A

8. . Remove nozzle holder.' with sbeciaf tool No, 5.

9 Remove valves, see 05,8-2.2/1,

10 - Remove - protective sleeve with special tool
No. 3.

11 Clean all parts, check and change if necessary.

12  Check valve guides and change if necessary, see
6.1/1.

13 Check valve seats and reface or renew if 'nec-.
essary, See 6.2/1 or 6,3/1,

14  Check injector nozzles, see 07.8-4.2/1.

Assembly-

1 Insert new sealing ring for the protective sleeve
into cylinder head.
2 Insert protective sleeve and tighten with special

tool No, 3.
Tightening torque, see 1.4/1.

3 7 Insert new sealing ring into the protective steeve

4 Fit nozzle holder with nozzle into cylinder
head observing lock on the nozzle hoider (1) and
groove (2) in the cylinder head.

Important!
Do not knock nozzle,

07=0102[1:
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Disassembly and assembly of cylinder head = 01.8
352/362 A -

5 Fit valves, see 05,8-2.2/1.
-6 Tighten thrust screw for injector nozzle wuth

spemal tool No, 4,:
Tightening torque, see 1.4/1.

7 Fit leak-off pipes with new sealing pieces.' _
Tightening torque, see 1,4/1,

Note: Fit locking bolt (24 mm) with sealant No, 5,

"8 - Fit injector pipes, it lacking bolt {24 mm) with
sealant No. 5, renew rubber seals at the bushmgs and
tlghten Iockmg bolt (17 mm)

g * Tighten without tensioning the injector pipes
using special tool No, 15,
Tightening torque, see 1.4/1,

10 - Fit exhaust manifold and coolant rail with new
gaskets,
Tightening torque, see 1 4/1.

1t Install cylinder head, referring to 4.1/1.
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Ché'ckin'g,'exi:_hangihg,vél\)e guides ' 01.8 -

" Checking

1. Disassemble cylinder head, féferring to 5.1/1

2. Clean valve quide; rémoving ﬁérbon'depoéits
with special tool No. 11 or No. 12,

"3 Check bore using special tool No. 16 or No. 18.

“Exchanging

1. Drive out valve guide-using special tool No. 7 .-

or No, 8. -

2" . Clean and check basic bore in’ cylinder head. .

See 1.2/4 for table.

3 - If “répair stage’ valve guides are 1o be fitted,
ream basic bore to next higher repair stage, using spe-
cial tool No,13 . )

See 1.2/4 for repair stages.

352/352°A
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" '01.8' Checking, exchanging valve guides
3521352 A '

4 _' Select valve guide so that overlap specification .
is met. _ :
See table'on page 1.2/4,

5 Heét cylinder head.

5 - Coat new valve gljide with graphite oil and posi-
tion in cylinder head bore.

7 Slip spacing sleeve of special tool No. 10 over
valve guide.

~ 8 Knock valve guide into position, usiﬁg special
tool No. 10.

‘g - Check valve guide for firm fit, either by knock-
ing with hammer. or by applying test pressure. Loose

.- valve guides are to be knocked out again and replaced’
by valve guides of larger outside diameter,

10" Ream inside diameter of valve guide, using spe-
cial tool No. 11 or No, 12.

11 Check inside diameter of valve guide, using spe-
cial tool No. 16 or No, 18. : o

12 Re-assemble cylinde.r héad, referring to 5.1/1.

6.1/2




" Refacing valve seats with valve seat cutter = '0.1 g

Refacing

1 Disassemble eylinder héad, referring to 5.1/1.

2 Check valve guides and exchange if necessary,
referring to 6.1/1.

3 Clamp cylinder head in jig.

4. Check valve seat.

Note: If valve seats show only slight traces of wear,
they can be refaced without necessitating replace-
ment of valve seat rings, provided they are not ma-
chined below their bottom limit.

See 1.2/4 for repair size.

5 Introduce pilot into valve Quide so that stop of
slotted rod rests on valve guide. If necessary, press
slotted rod downwards using screwdriver, and tighten
pilot.

6 ' Fasten cutting tool to sliderest.

Note: Make sure that cutting tool is positioned cor-
rectiy on slide rest. Release coupling nut to stop free
slide rest. Attach crank handle to arm marked 459,

7 Release coupling nut (2), slip cutter over pilot
and turn screw {1} until cutting tool is positioned in
center of valve seat.

8 Press pilot support {1} downward onto pilot, :
and clamp’ with screw (2), making sure that knurled
ring {3) is screwed down and locking screw (4) is tight

352/352 A
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01.8  Refacing valve seats with valve seat cutter

362/362 A" T

‘9 Turning hand crank, move steady bar to correct

position. Floating guide is to be locked horizontally
in roughly. the center of the guide with the aid of
steady clamp. Cutter must turn just as smoothly as
before, i :

10-  Turning the quick-action adjuster sets cutting
tool to inner seat edge. Tighten coupling nut now,’
but do not start chip feed vet.

11" Turn crank while holding feed screw. Cutting

is normally irregular at this position. After turning
once release coupling nut of quick-action adjuster and
move tool back to inner setting.

12 Release locking screw (1} and turn knurled:
collar {2) anti-clockwise by about 1/2 to 2 divisions
{1 division = 0.1 mm). Retighten locking screw {1}
and coupling nut, then beginning to turn again.

13. . Hold feed screw and turn crank until cutting tip
has reached outer position.

14 Chip feed is to be continued until seat is fully
refaced {do not go below machining limit}). Then turn
once again without chip feed. Newly fitted valve seat
rings must show values given in table.

See 1.2/4 for repair sizes.

15  Re-assemble cylinder head, referring to 6.1/1.
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Refacing valve seats with hand cutter 01.8

352/362 A

Refaciné

?_. . Disassemble cylinder head, referring to 5.1/1.

2 . CHeck valve guides and exchange if necessary,
referring to 6.1/1.

3 Check valve seat.

Note: If valve seats show only slight traces of wear,
they can be refaced without necessitating replace-
ment of valve seat rings, provided they are not ma-
chined below their bottom limit.

See 1.2/4 for repair size.

4 Introduce special tool No, 14 into valve guide.

“5 ' Position special tool No. 14 and adjust cutter to
seat diameter. i )
See table on page 1.2/3.

Note: For valve seats with 45° seat angles the 45°
side of the cutter head is for cutting the seat whereas
the 307 side is for the clearing cut. For valve seats
with 30° angles, the two sides are to be reversed.

FURot=o182

6 Reface valve seat, applying gentle pressure.

7. Measure valve seat runout,
See table on page 1.2/3.

impbrtant:

Check directly after finishing the valve seat. The
guide drift must not be released or withdrawn before-
hand.

8 Measure valve seat width; if necessary, correct
to 70° at top and bottom,
See table on page 1.2/3.

9 Re-assembly cylinder head, reférring to 5.1/1.
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- Removal and installation of valve seat rings = 01.8 .

Removal

1" Disassemble cylinder head, referring to 5.1/1.

2..:" Check valve gui&es' and. renew if r'lecessary,' re-

ferring to 6.1/1. S cn ' )
3. Clamp cylinder head in'jig.

4. Introduce pilot into. valve guide until stop: on
slotted rod rests an valve guide. . If necessary, force

slotted’ rod downwards™ using screwdriver. .. Tighten =

with drift, inserting into pilot from above and below.:

5 . Clamp groove cutter in slide rest.

" 6 Release lock-nut (2}, Meisten pilot with oii,
sip cutter over pilot, turn screw {1, quick-action ad-
justment) until tool contacts pilot and then slide cut-
ter downwards until tool is located in center of valve

- seat ring, ;

7::.: Hold cutter at this position.-" Release locking
screw (1) of pilot support, and press pilot support
{2} downwards until it contacts pilot. Retighten fock-
ing serew (1) ' o R

'8 . Turning hand crank,move steady bar 1o suitable
position relative to work, lLock floating guide hori-

zontally in roughly center of guide with aid of steady
clamp. Cutter must now turn just as smoothly as be-

fore.

.- 362/352 A
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01.8 * Removal and installation of valve seat rings

352/362 A"

9 Slacken screw of quick-action a.djuster {1) untif:

" tool has reached, yet does not yet touch valve seat

ring.~ Tighten lock-nut {(2). . Turn horizontal stop
screw (3} fully home against body and then slacken
by 2 to 3 mm,. Tighten clamping screw (4) beneath.

10 Adjust tool height so that about T mm metal is
teft on valve seat ring at bottom after machining.

Note: Hold knurled collar {2) and turn cutter crank
clockwise, so moving tool downwards. Turning anti-
clockwise serves to raise tool. : )

11 . Turn tool and simultaneously hold knuried col-
tar (2) which has to be briefly released as torsion in--
creases slightly. This serves to turn groove in valve
seat ring to depth of about 2 to 3 mm. wo

. Note: Avoid coarse cuts.’ Cutter ‘must alwdys turn

easily, this being achieved by briefly refeasing knuried
collar (2). - : Lo :

12" Remove cutter.

13 - Fit internal remover in annular groove, tighten
nut and draw out using counter-support.

Note; Place copper strips beneath counter-support to
avoid damaging cylinder head face,

14. " Adjust - internal ' measuring. instrument . using
micrometer. :

15 Measure bores for valve seat rings in cylinder
head, using internal measuring instrument,

Note: Holes are to be bored to next step should table .
values not be reached.
See 1.2/4 for repair stages.

16 - Remachine basic bore, referring to 6.5/1.
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Removal and instaliation of valve seat rings. 01.8

Installation

1 Place valve seat rings in container full of quuid'

oxi/gen, allowing rings to shrink for about 20 to 30
minutes. R :

2. - Heat cylinder head to 800C.

3 N Take valve seat rings'dut of liquid exygen and
place on bore of heated cylinder head.

4 Knock valve seat rings into position, using spé-
cial tool No. 9.

Note: Do not defay in fitting the valve seat rings. Do

not touch liquid oxygen or come into contact with :

freezing valve seat ring.

352/352 A
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" Remachining basic bore for valve seat rings " 01.8

Remachining basic bore

1 Clamp ool in slide rest,

2 Introduce pilot into valve guide until stop on
stotted rod rests on valve guide. . If necessary, force

slotted rod downwards using screwdriver. Tighten

with drift, introducing into pitot from above and be-
low, i

3. Release fock-nut (1), moisten pilot with oil, slip
“cutter over pilot, turn quick-action adjusting screw
(2) until tool moves horizontally beyond bore, and

then slide cutter downwards until tool rests on cy-

linder head.

' lmportant.
Fit tools carefully 50 as not to damage carb|de 'up

4 Release Iockmg screw (1), force pilot support

{2) downwards  until ‘it contacts pilot, and then re- '

: : tighten Iockmg screw {1).-

-5 Turning the knurled collar serves to adjust tool
height to point where it is just clear,

6  Lock floating guide horizontally with aid of

steady clamp, making sure to set working depth be- )

tween adjusting ring and floating guide.
See 1.2/4 for working depth. -

352/352° A
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1018 Remachining basic bore for valve seat rings

352/352 A

7 Calculate adjustment ""2": _' :

wge . Basic bore e’ or "d"” + pilot dia, "'1”
2

See table 1.2/4 for ""¢'* and ""d”’

8. Release coupling nut, set micrometer to "'2";
slightly lift cutter, attach micrometer to pilot, and
exactly adjust tool to size 2" using quick-action ad-
juster {1). Tighten coupling nut {2). )

Note: You are advised to reduce tool setting by 0.1
mm in diameter for first cut. : ’

9 Turn .'ho.rizontal.stop sciew (1) fullty home ea-
gainst body and ‘tighten screw (2) beneath, so pre-
venting stop screw from turning. -

10 . Turn hand crank and simultaneously hold upper
knurled collar for vertical feed. Cut bore for valve
seat ring until adjusting ring {1} contacts steady bea-
ring {2},

Note: Keep adjusting tool untif adjustment calculated
in job No. 7 is reached. Then turn once without chip
feed to cbtain peak-to-valley height of max. 0.006
mm.

6.5/2




I. * Remachining basic bore for valve seat rings  01.8

11 - Release coupling nut and draw back tool at
aquick-action screw, while slightly raising cutter.

12 Turn hand crank and simultaneousty hold lower
knurled collar for horizontal feed. Reface bottom
end surface until stop screw contacts body.

13.. Remove cutter, and measure bore {be sure to
obtain valve seat ring/bore overfap).
See 1.2/4 for bare dimensions.

352/352 A
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_:' C'hec.king"compress.ion bfeésure 018 -

Checking

Note: Engine temperature is to be +500C to 80°C,

1 Remove injection nozzle without protective ..

bushing. See 07.8—4.1/1.

2 " Introduce speciat tool No. 17 into protective

bushing and tighten with thrust screw from nozzle:

- holder. .-

3 Attach compression pressure tester to special -

tool No.17.

4 Place recording card in tester and:set appro-
priate cylinder. :

5" Move hand throttle ta stop position and start
engine several times.

6 ' Note pressure reading on'recording card,
See 1.2/1 for compression pressure.

7 . Detach compression pressure tester and special
tool No. 17.

8 Install injection nozzle, referring to 07.8—4.1/1;

352/352 A
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