TVT 135, TVT 145, TVT 155, TVT 170, TVT 190, TVT 195 Tractors
Service - Manual Sva 6035448106

Table of Contents Volume 1 -3
Section Pub. No.

TABLE OF CONTENTS - VOLUME 1

2 ENGINE
WOTKSNOP MANUAL.......coiiiiiiiiiiii e e 2002 6-51250
WOorkshop Manual (TVT 195) .....eiiiiiiiiiieiiiiee e 2002A 6-93080
3 FUEL SYSTEM
Functional description INJECION SYSEM ........uiiiiiiiiiiiii e 3001 6-51300
Functional description Injection System - Common Rail System (TVT 195)............ 3001A 6-93150
4 ELECTRICAL
Functional description CAN BUS (BASICS)......uuteiiiiiiiiieiiiiiieeeirieee et 4002 6-51350
Functional description and Troubleshooting — ADIC ..........cccoviiiiiiiniiieee e 4003 6-91700
Function diagrams - EIECIIICS .......cooiiiiiiiiiii e 4008 6-92771
Function diagrams - Electrics (TVT 195) .......uiiiiiiiiiieeiee e 4008A 6-93221
Connectors, Wiring Harnesses, Electrical and Electronic Components.................. 4009 6-92970
Connectors, Wiring Harnesses, Electrical and Electronic Components (TVT 195)..4009A 6-93290
LT (oI o [F= 1o = 11 O PO EP PO PR 4010 6-51402
Circuit diagram (TVT L195) ...eeiiiiiiiiiie ittt ree e aae 4010A 6-93360

TABLE OF CONTENTS - VOLUME 2

4 ELECTRICAL
L= U] LR oT0 1o [T 4011 6-52632

TABLE OF CONTENTS - VOLUME 3

5 STEERING SYSTEM
Functional description, Troubleshooting and Settings

Front Axle with Independent Suspension 20.25S.........ccciiiiiiiieeeeeceieeeeeceeeeeeeeee, 5001 6-51450
Functional description, Troubleshooting and Settings
Front Axle with Independent Suspension 20.29S.........ccccccciiieiiiee e, 5002 6-51500
Workshop Manual - Front Axle - Carraro 20.25, 20.25 FR.........ooooooiiiiiiviiiiieeeeee, 5005 6-51550
Workshop Manual - Independently Suspended Front Axle 20.25S and 20.25SI FR5006 6-51600
Workshop Manual - Independently Suspended Front Axle 20.29SI/ FR................. 5007 6-51651
6 TRANSMISSION
Functional description TranSMISSION ...........vuuuviieiuiiiiirreisis e ieie e e e e e e aeaeaeeeeeeeeeeeeeeens 6001 6-51700
Troubleshooting - System hydrauliCS ............ooooiiiiiiii e 6002 6-51750
Cartridge - Removing and FitliNg...........uuiiiiiiiii e 6005 6-51800
Cartridge - Disassembling and ASsSembling..........cccoeeeeiiiiiii e 6006 6-51850
Rear Axle - Removing and Fitting............uuvueiiiiiieiiiie i e e e ee e e e e e eeeeeeeeeens 6007 6-51900
Rear Axle - Disassembling and AsSembIling..........ccceveeiiiiiiiiiii e 6008 6-51950
Parking Interlock, 4-wheel Drive Clutch and Bevel Pinion (Rear Module)................ 6009 6-52000
CNH Osterreich GmbH Copyright © 2006 CNH Osterreich GmbH
Sva 6-92333

July 2006



8 HYDRAULIC SYSTEM

Functional description CC-LS Hydraulic System (Closed Center-Load Sensing).... 8001 6-52051
Functional description and troubleshooting
High Pressure Hydraulic CirCUIL.............oooiiiiiiiiieeeee s 8002 6-92610
Functional description and troubleshooting
(Electronic 3-point hitch control system EDC) .........uuiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee 8005 6-52100
Fault codes and fault description, EHS Auxiliary Control Units .............ccccvvvvvvvinnnns 8006 6-52150
9 CABIN
Functional description and troubleshooting Air Conditioning.............ccceevvvvvvvevivnnnns 9002 6-92840

Sva 6-92333 July 2006



Chapter
2002

ENGINE WORKSHOP MANUAL

CNH Osterreich GmbH Sva 6-51250 EN © 2003 CNH Osterreich GmbH
Technical Documentation July 2003
A — 4300 St. Valentin, Steyrer StralRe 32



https://www.ebooklibonline.com

Hello dear friend!

Thank you very much for reading.

Enter the link into your browser.

The full manual is available for immediate
download.

https://www.ebooklibonline.com



2002-2
TABLE OF CONTENTS

SPECIAL TOOLS ...ttt ettt ettt e e e e e e e e e e e e e ea s e bbb bbbt bbbt ettt e e e eaeaaaeeeeaseeannns 5
FOR THE USER ..ottt ettt et e e e e e e e e e e e e e e s e s snnnnes 7
Engine code and serial NUMDET ... 7
SAFETY REGULATIONS ..ottt ettt et e e e e e e e e e e e s s s sttt e et e e e e eeaeaeeeaeaeas 8
ENGINE DAT A ettt ettt e e e e e e et e e e e e e et bbbt b b et ettt eeeeaeeeeaeeaeesssannnnnnes 9
LIftiNg the ©NQINE ..ot e et e et e e e e e e e e eaeeas 9
TE CHNI I C AL DA T A ittt e e e e e e e e e et o e o bbb bbbttt et ettt eeeeaaeeeeeeesaaa e s s nbbbbeeseees 10
Conformance with exhaust Standards ............ooooiiiiiiiiiiiiiii e 10
CYINAEr DIOCK ...t 10
(@[T o [T g 11 oY £ 10
(@[T o [Tl == Vo [ 10
Valves, rocker arms and PUSH FOOS ......coooiiiiiiiiiiiiiiei e e 11
(@F= 11 4151 o - 1 R PP PP PR 12
CranKSNAfT ...t 12
FIWWHREEL <.ttt e e e e e 13
Gear drive, camshaft and iNJeCiON PUMP .....ccooiiiiiiieeee e e 13
(@] 0 0T LSO U TP PSPPI 13
Pistons, piston rings and PIStON PINS ....coooiiiiiiiiiiiiie e e e 14
[ o o= 1u L0 S]] (= 1 PP PUOPRSS 14
[0 o g o= 1uTo] a1 0T N 01U 5 1] o J USSP 15
LI L= 101 = LSRR 15
Coolant temperature indication and monitoring (signal from sensor B22) ..........ccccceeeen.... 15
(@00 ] =T |8 01U .4 o T 15
Schwitzer turboCharger S200 ..........eeeiiiiiiiiiiie e 15
Lo 10T a1 Lo T (o] (o [0 T= S 16
CONSTRUGCTION ..eiiiiittttitttit ettt e e e e e e e e e et e s s bbb e e e ee ettt e e e eaaaaaaeeaaaasaaaaasbsbbbabbeasaseeeeeaeeeas 17
(7= =T - PR 17
(@311 o [T o] [ Yo S 17
FIYWRNEEI CASING ovvvieiiiiiiiie ettt e e e e e e e e e et et et et et e s e e eaeeeeaaaeeeeaeesnennnnes 17
CYINAEI NEAM ...ttt e e e e et e e e e e e e e e e 18
RV 4= LAY 0 L= ol o F= T T o o P PPPPPPPPPPPPR 18
CrankShaft AriVE ...t e e e e 20
THMING GEAIS ittt et e e e e e e e e e e e e e e s e bbb bbb e e e et e e e et e e e aeeeeaeeesssaannns 21
I o o= 1u 0] S]] 1= 1 PP PUPPRSS 22
(@0 T 0] 1180 51721 (=] 1 1 1 23
r | TSP TP PP URPPTRPPIN 24
INtAKE/EXNAUSE SYSTEM ..ot e e e e e e e e e e et e e e e e e aeaaeaaes 25

Sva 6-51250 EN Edition 07/2003



ELECTRONIC ENGINE CONTROL SYSTEM — EEM2 ...ttt 26
(02101 | PP 27
Y (o] 412 1 ST P PP P TR 28
U] Tod 1 0] o O PPPPPPPPPPPRPTPP 28

JOB INSTRUGCTIONS ...ttt et ettt ettt e e et e e e e e e e e aa s s s aaaansabab bt bbb s aeeeeeeeeeeas 29
1. CYHNAEI BIOCK ... e e e e e e e e e e e 29

A. Measuring the cylinder lINEr WA .............uvuiuiiiiiiiiii e e 29
B. Removing the CYliNder NI .........oovviiiiiiiiie e a e e e e 29
C. Checking the cylinder DIOCK ..........ooooiiiiiiiii e 29
D. Replacing the camshaft bearing bush ..., 29
E. Oversize bearing bushes for the camshaft ..............cccoorriiiiiiiii e, 30
F. Fitting the plug at the rear camshaft end ...........cccociiiiiiiiiee 31
G. Fitting the plug at the rear camshaft end after inserting an oversize bearing bush ..31
H. Installing the 0il dipStICK tUDE ......oevvieieee e 31
I Fitting the CYIINAEr lINET ... 31
2. FIYWRNEEI CASING vttt e et b et e e e e aeeeeas 33
A. Fitting the flywheel Casing .........ooooiiiiiiiiii e eeaeaeees 33
B. Replacing the rear crankshaft sealing rNg .........ccccvuveiiiiiiii 33
3. CYIINAEI NEAM ...ttt e e e e e e e e e e e e e e 34
A. Removing the cylinder Nead ...........ccooooiiiiiiiiiieece e 34
B. REMOVING the VAIVES ...ttt e e e e e e e e e e e e e 34
C. Checking the cylinder NEAd ... 34
D. Replacing the valve QUIAES ..........ooeeiiiiiiciieie e e e e e e e e e e e e eeeeaannnnns 35
E. Machining the valve SEat .............oooviiiiiiiiiie e e e 36
F. Replacing the valve Seat MNGS .........cooo i 36
G. GriNdING the VAIVES ..o e e e e s 36
H. FIING thE VAIVES ...eeeeei ittt e e e e e e e e e e e e eeeeees 37
l. Fitting the CyliNder NEAM .........coooiiii i 37
4, ValVe MECRANISIM . .coviiii et e e et e e et e e e e a e e e e e e e raaaaas 38
A. Maintenance of the roCKer arm SYSIEM ...........uuuiiiiiiiiiiiiieieeeee e 38
B. Replacing the camshaft/camshaft gear wheel ..............ccovriciiii 38
C. Checking and adjusting the valve clearance ............ccccceeeiiiiiiiiieeeeiiieeeeeen 39
ST O =1 ] 6] =\ 1 S 40
A. Removing the crankshaft ... 40
B. Checking the crankshaft ..o e 40
C. Replacing the crankshaft gear Wheels ... 40
D. Fitting the crankshaft ..o e e e e e 41
E. Crankshaft NUD .........ee e 41
F. Replacing the crankshaft belt pulley and the vibration damper ..............ccccovvviiinnnnns 42
G. Checking the rubber element in the vibration damper .............ccccoiiiiiicciccceeeeen. 42
6. PISTONS QN CON-TOUS ....oeiiiiiiiiiieiieie et e e e e e e e e e e e e e e e e s s bbb aeeeees 43
A. Removing the pistons together with the con-rods ............ccccceeiiiiiicccccc . 43
B. Checking and replacing the con-rod bearings ...........ccccccviiiiiiiii 43
O @ o1l (] o 1 10 o o Yo S 43
D. Checking and replacing the piSton fiNGS ......ccoooiiiiiiiiiiiiicceeeeeee e 44
E. Checking the PISTONS .....ooiiiiiiiiiiiie et 45
F. Fitting the PISTON PIN ..o e e e e e e e e e e e e eeeaens 45
G. Fitting the piStoNS and CON-TOUS .......cccoiiiiieeieiiic e 45

Sva 6-51250 EN Edition 07/2003



2002-4

A 70T 1= 46
A. Replacing the starter ring gear on the flywheel ............ccccooi 46
B. Fitting the flyWheel ... e 46

8. TIMING MECNANISIM ..o e et e e e e e e e e e e e e e e e e eaaaaaanes a7
A. Removing the timing gEar CASE ........cvvvvuiiiuiiiiiiiiiei et e e e e e aeaeees 47
B. Replacing the intermediate gear wheel bearing bush .........cccccoooiiiiiis 47
C. Fitting the tiMiNg gEAI CASE .......uuuiiiiiiiiiiiiiiie e e e e e e 48

S B T o or= 1o ] g IS VA5 (=1 0 50
A. Checking the 0il Pressure Valve ... 50
B. Removing and checking the Oil pUMP ......ccoooiiiiiiiii e 50
C. Assembling and fitting the Oil PUMP ....cccoiiiiiie e 50
D. FittiNg the SUMID .t e et e e e e e e e e e e e en e 51
E. Ol COOIRT . ettt e e e e e e e e e e e e e e e e e s se e aneeeeees 51
F. PiStON COOIING NOZZIES ...t e e e e e e e e e e e e e e eeeaaeananes 52
G. Recommended lubrication OIlS ... 52

O @Yo ] [ 0T )Y (= 1 PP PPUOPRS 53
AL TREIMOSTAL ..ottt e e e e e e e e et eeeeate e bbe e s e e e e eeeeeaeeeeeeeenennnnes 53
B. Repairing the coolant PUMP .....ooeeiiiiiicie s e e e e e e e e e e e eeenenannnes 53
C. Coolant quality reQUIFEMENTS ......cccieeiieeieiiiee e e e e e e e e e e e e e e e eas 54

11. Intake/eXNAaUSE SYSTEIM .....ciii i e e e e e e e e e aeeeeaeesaeannnes 55
A. ChecKing the @ir filEr ..........oiiiiii e a e e 55
B. Checking the intake/exhaust SYStEM ..........cooo i 55
C. Checking the DOOSE PrESSUIE .....uuueiiii i e e e e e e e e e e e e eas 55
D. Checking the turbOChAIgEr .........ovvveice e 56
E. Fitting the tUrDOCNAIGEN .......oooiiiiieee e 57

Sva 6-51250 EN Edition 07/2003



ENGINE DATA
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Engine type 62095 | 62096 | 62097 620.98 620.99
Number of cylinders 6

Capacity (dm3) 6,6

Bore (mm) 108

Stroke (mm) 120

Rated power in PS at 2100 rpm 135 145 155 170 190
acc. to ISO 14396

Delivery start mark on the 30

V-belt pulley (° before UDC)

Compression ratio 185:1 185:1

Method of combustion direct injection

Injection sequence 1-5-3-6-2-4

Compression pressurel (bar) 24

Charge-air pressure? (bar) 0,94 1,03 1,12 1,24 1,45
Weight? (kg) 510

Direction of rotation of the Clockwise

crankshaft

1) Minimum value at operating temperature and starter speed.
Highest permissible difference between the cylinders is 3 bar (max.)
2) Measured behind the charge-air cooler (measuring point: see section entitled "Checking the boost pressure"”
page 55), at full load, nominal engine speed and top fan speed
3) Without flywheel and electrical equipment.

IMPORTANT: After certain repairs to the engine, the fuel system must be bled before starting for the first time (for
details, refer to Chapter 3001, Injection system).

NOTE: The plug-in connection on the PCU must be released and disconnected before performing any arc
welding work. Do not touch the plug-in contacts!

Lifting the engine

on which the lifting force acts vertically on the lifting eyes.

Q The engine is lifted safely by means of a lifting device,

A = Engine lifting eyes

’
|
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TECHNICAL DATA

Conformance with exhaust standards
Europe: 97/68 EC Level 2

America: Tier 2

Cylinder block

GUIde PINDOE NOIES .....oveiieiiiiee e r e e e e e 13.250 - 13.320 mm
Diameter of the crankshaft bearing base bore hole ..., 91.000 - 91.025 mm
Diameter of the crankshaft bearing base bore hole (oversize) ......cccccceeeeviiiiiciiiieeennn. 92.000 - 92.025 mm
Bore hole diameter of the cylinder liner:

L0 TP SR 124.514 - 124.554 mm
01110 1 IR 123.000 - 123.040 mm
Diameter of the camshatft bearing bush (fitted) ..., 50.010 - 50.070 mm
Construction height of the cylinder BIOCK ..o, 428.170 - 428.430 mm

Cylinder liners

Liner height above the cylinder BIOCK...........c.ooiiiiiiii e 0.030 - 0.080 mm
Highest permissible height difference between cylinder liNers...........cccccoiiiiieiiiiee e 0.02 mm
Diameter of the cylinder liner bore holes in the engine block:

—1OP €N OF lINEE ..ot 124.475 - 124.500 mm
— DOttOmM €Nd OF INET ... 122.961 - 122.986 mm
Cylinder iNer BOre NOIE .........oei e 108.010 - 108.032 mm
Height, cylinder lINer flANGE ..........ooo i 9.03-9.05mm
Height, cylinder liner flange, 1St OVEISIZE..........coiiiiiiiii i 9.08 - 9.10 mm
Height, cylinder liner flange, 2nd OVEISIZE .........cooiiiiiiiiiii e 9.13-9.15mm
Height, cylinder liner flange, 3rd OVEISIZE ........coooiiiiiiiiiii e 9.23-9.25mm
Outer diameter of the cylinder liner flange ..., 131.700 - 131.800 mm

Cylinder head

Construction height of the cylinder head..............cccoccii e, 104.800 - 105.000 mm
Minimum height of the cylinder head after surface grinding............cccccceveeiii i, 104.000 mm
Inner diameter of the valve guide (when not fitted) ... 9.000 - 9.015 mm
Outer diameter of the valve guide ... 16.028 - 16.039 mm
Diameter of the bore hole for the valve guide in the cylinder head..............ccccvvveneeen. 16.000 - 16.018 mm
Projection of the valve guide over the cylinder head face..........cccccveeeeii i, 21 mm
Depth, valve head below cylinder head surface:

—INIEE VAIVE ... 0.7 £ 0.05 mm (max. 2,20 mm)
— OULIEL VAIVE ... e e e e e e e e 0.6 £ 0.05 mm (max. 2,20 mm)
Valve seat angle:

ANIEE VAIVE ..ottt ettt ettt ettt en e, 35°+20
S @ U= V2= 12 OO 45°+20
Valve seat width:

el LT 7= 1Y RSP 29-3.7mm
— OULIBE VAIVE ..ttt s e e e sttt e e s et e e e e n bt e e e e nbae e e e e annnees 1.3-2.3mm
Diameter, outlet valve seat insert (standard)...........cccceveeeeeeeiiiiciiiieee e 44,070 - 44.132 mm
Bore hole in cylinder head for outlet valve seat insert (standard) .............cccceccvvvvennnnenn. 44.000 - 44.025 mm
Diameter, outlet valve seat INSErt (OVEISIZE) .....ccuvurviieiieeeii it e e esrrarere e e 44.270 - 44.332 mm
Bore hole in cylinder head for outlet valve seat insert (OVErSIZe).......cceeeevviiiivvverneeennnn. 44.200 - 44.225 mm
Diameter, inlet valve seat insert (standard)..........cccccveeeeiiiiiiciiiii e 48.570 - 48.632 mm
Bore hole in cylinder head for inlet valve seat insert (standard) ..............ccccccvvvveeeeeennn. 48.500 - 48.525 mm
Diameter, inlet valve seat iNSErt (OVEISIZE) .....c..uuuveeiiieeie i 48.770 - 48.832 mm
Bore hole in cylinder head for inlet valve seat insert (OVErSize) ......cccccceeeevvviiicvvvenneeeennn. 48.700 - 48.725 mm
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Valves, rocker arms and push rods

Valve control times at a valve play of 1.0 mm:

] 11 (12 1Y T 0 1= o SRR 0° +2° before TDC
— INIEL VAIVE CIOSES.....ciiiiiiiiiie et et e e e e bbb e e e enees 16° +2° after BDC
— OULIEL VAIVE OPENS ...evieeiieiee ettt e e e e e e e e e e e e e e e e e e s e snnanareeeeees 39° +2° before BDC
— OULIEE VAIVE ClOSES ...coiiiiiiiiiie ittt et e s st e e e et e e s sbbe e e e e nneee 1° +2° after TDC
Valve play when engine is cold/hot:

el LT 7= Y PO 0.35 mm
O 10 111 A= 1Y PO 0.35 mm
Valve head angle:

ANIEE VAIVE ...ttt ettt ettt ettt en e 35020
— OUHBE VAIVE ...ttt st s et e s ee et en et n et en st enen s 45°20
Valve head diameter:

e LT 7= 1Y PP RPPPPN 48 mm
L L[ A= 1Y PP UUPRPTPRR 41 mm
Maximum opening lift of the valves:

e LT 7= 1Y PP 10,9 mm
L O L0 11 A= 1Y PSPPI 12.1 mm
Diameter, INIEt VAIVE STEIM ... ...eiiiiiiiiiie et e e s s eee s 8.960 - 8.975 mm
Diameter, OULIET VAIVE SEEMI.......coiiiiiii it e e baeeeeean 8.925 - 8.940 mm
Clearance, inlet valve stem (guide fitted in cylinder head).........cccccceeeeiiiiiiiiiiiiiiiee e, 0.025 - 0.055 mm
Wear limit (NIt VAIVE STEM) ... e e e e e e e s e e rr e e e e e e e e e e e annnnnranenees 0.30 mm
Clearance, outlet valve stem (guide fitted in cylinder head) .......c.cccccoooviiiiiiviiee i, 0.060 - 0.090 mm
Wear limit (QULIEE VAIVE STEIM) ... e e e s e e e e e e e e e e e e s snnenneees 0.35 mm
Inner diameter of the valve guide (when not fitted) ........ccccccoe i, 9.000 - 9.015 mm
Outer diameter of the valve gUIde...........cccuiiiiiiiii e 16.028 - 16.039 mm
Diameter of the bore hole for the valve guide in the cylinder head..........c.ccccceeeeeeinnnns 16.000 - 16.018 mm
Projection of the valve guide over the cylinder head face.............coocciiiiiiiic e 21 mm
Depth, valve head below cylinder head surface:

—INIEE VAIVE ... ————————————— 0.7 £ 0.05 mm (max. 2.20 mm)
—OULIEL VAIVE ... e 0.6 £ 0.05 mm (max. 2.20 mm)
Length of the valve Spring, relaxed ............eeviiiiiiioi e e e e e e e e e 69.8 mm
Force of the valve spring compressed to a length of:

¢ T 1 1410 0 S UPRUR 327+ 17N
o £ 3 1412 1 T SO 500+ 23 N
Diameter, rocker arm Shaft...........c..ooiiiiiii e 22.970 - 22.990 mm
Diameter of rocker arm bore NOIE ..........cueeieiiiiiii e 23.000 - 23.021 mm
Permissible radial deflection of the push rod (fre€)...........uuveviiiiiiiiiii e, 0.4 mm
Length of the rocker arm SPring, FEIAXEM .......coviiiiiiiii i e e e e 80 mm
Force of the valve spring compressed to a length of 58 MM ..., 80-100N
Outer diameter of the tAPPEL .. ...uiii e 29.939 - 29.960 mm
Diameter of the tappet bore holes in the cylinder blocK ..., 30.000 - 30.043 mm
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Camshatft

Diameter, camshaft bearing journal NO. 1 (front) ........ccovvieeiiiiiiiiiic e 49,925 - 49.950 mm
Diameter, camshaft bearing journals NO. 2, 3and 4 .........ccoooiiiiiiiiiiiiiie e 49.865 - 49.890 mm
Diameter, camshaft bearing journal NO. 5........cocciiiiiiiriiec e 49.885 - 49.910 mm
Diameter, camshaft bearing No. 1 (bearing bush fitted)...........ccccovceee i, 50.010 - 50.070 mm
Diameter of the other camshaft bearings (bearing bushes fitted) ...........cccccoviviiiiiiennneenn. 50.000 - 50.025 mm
Play, camshaft bearing NO. L .......ouiiiiiiiiiii e rr e e e e e e e e e e nnes 0.060 - 0.145 mm
Play of camshaft bearingsS NO. 2, 3 and 4 ... 0.110 - 0.160 mm
Play, camshaft bearing NO. 5 ........uuiiiiiiiiic e e e e r e e e e e e e e 0.090 - 0.140 mm
Overlap of the bearing seats (press fit) in the cylinder block ..., 0.025 - 0.080 mm
Diameter of the bearing seat bore holes in the cylinder block .........cccccoeoeiiiiiiiiiieeee, 55.620 - 55.650 mm
Axial play of the camshaft (with a 0.5 mm seal between the cylinder block and

timing case and between the timing case and timiNg CASE COVEN ........cccccvvviiiiieeeeeeiesccrireeee e e 0.5-1.0mm
Cam height (dimension between cam base circle and cam lobe):

el LT 7= 1Y PP 41.180 - 41.430 mm
— OULIBE VAIVE ..ttt e ettt e s st e e e e s e e e rrea e s 40.080 - 40.330 mm
Cam stroke:

e LT 7= Y RPN 7.38 mm
L0 L[ A= LY T RSP RTPP 8.28 mm
Max. permissible radial deflection of the camshaft ...............ooociii e 0.03 mm
Crankshaft

Diameter of the con-rod bearing journals:

— StaNdard dIMENSION ... e e e e e e s e e st e e eeaaeaeeeassannnnes 67.981 - 68.000 mm
— Ast. repair 1eVEl 0.25 MM .ot 67.731 - 67.750 mm
—2nd. repair [eVEl 0.50 MIM......uiiiiiiiiiiiie et e e 67.481 - 67.500 mm
— 3rd. repair [eVel 1.00 MM ...t e e e e 66.981 - 67.000 mm
— 4th. repair 1eVEl 1.50 MM ...oouiiiiiiiiiiii et annee s 66.481 - 66.500 mm
Width of the con-rod bearing JOUMNAL .............oooiiiiiiii e 40.000 - 40.160 mm
Diameter of the crankshaft journals:

— Standard dIMENSION ...ttt e e e e e e s e e st be e e eeaaaaeeeassannnnes 84.985 - 85.020 mm
— Ast. repair 1eVEl 0.25 MM .ot 84.735 - 84.770 mm
—2nd. repair [eVEl 0.50 MIM......uiiiiiiiiiiee e 84.485 - 84.520 mm
— 3rd. repair [eVel 1.00 MM ...t e e 83.985 - 84.020 mm
— 4th. repair 18VEl 1.50 MM ...couiiiiiiiiiii ettt e e s 83.485 - 83.520 mm
Diameter, crankshaft bearing CasiNg ..........ooouuiiiiiiiiiii e 91.000 - 91.025 mm
Thickness of the main bearing shells

— Standard dIMENSION ... e et e e e s e e s s s bbeabe e e aeaaeeeeeaannes 2.955 - 2.965 mm

— Ast. repair [eVEl 0.25 MM ..ot 3.080 - 3.090 mm
—2nd. repair [eVEl 0.50 MIM......uiiiiiiiiiiiie et e s eneeeas 3.205 - 3.215 mm

— 3rd. repair [eVel 1.00 MM .....uiiii e s e e s as 3.455 - 3.465 mm

— 4th. repair 1eVEl 1.50 MM .....uiiiiiiiiii e 3.705 - 3.715 mm
Crankshaft DEANING PIAY .......eeiiiiiiiiie e 0.050 - 0.127 mm

Width of the journal at the thrust bearing (crankshaft bearing at flywheel):

— Standard dimension (2 standard thrust Washers) .........ccccocceiiiiiinni e, 45.000 - 45.080 mm
— 1st. repair level (one standard thrust washer and one with an oversize of 0.1 mm)...45.100 - 45.180 mm
— 2nd. repair level (one standard thrust washer and one with an oversize of 0.2 mm)..45.200 - 45.280 mm

— 3rd. repair level (one 0.1 mm thrust washer and one with an oversize of 0.2 mm).....45.300 - 45.380 mm
— 4th. repair level (two thrust washers with an oversize of 0.2 MM) ........cccceeviiieeennnen 45.400 - 45.480 mm
Other crankshaft bearing journals must not be ground wider.

Axial play of the CrankShaft ...........oouiiiiii e 0.100 - 0.380 mm
Max. permissible out-of-true of the crankshaft or con-rod bearing journals............cccccooviieeiniiinnenn. 0.03 mm
Max. permissible imbalance of the crankshaft ... 1.0 Ncm.
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Flywheel

Overlap of the starter ring gear on the flywheel .............coo o, 0.425 - 0.600 mm
Before pressing the starter ring gear onto the flywheel, the

ring gear must be heated up to a temperature of...........ceevveei i 150 - 200 °C
Max. permissible imbalance at the flyWheel.............coo e 1.0 Ncm
Max. permissible warpage of the clutch surface measured at the inner

edge of the clutch surface (diameter 200MIM) ......oeeeiiiiiiiice e e e ee s 0.06 mm

Gear drive, camshaft and injection pump
Tooth flank play:

Intermediate gear wheel — CrankShaft...........cceeiiiiiiiiii e 0.05-0.25mm
Intermediate gear wheel — camshaft...........cuviiiiiiii e 0.05-0.25mm
Intermediate gear wheel — iNJECtiON PUMP .....uuiiiiiiiiiiie e 0.05-0.25mm
Max. permissible lateral runout Of the WNeelS...........c..uiiiiiiiiii e 0.05 mm
Intermediate gear wheel (with friction bearing):

— Inner diameter, intermediate gear wheel bearing bush (fitted)............ccccviiieiiniinnen, 55.000 - 55.030 mm
— Diameter, bearing journal for intermediate gear Wheel ............cccccviiiiiiiiiiiciiiineen, 54.951 - 54.970 mm
Inner diameter, camshaft gear Wheel ... 32.000 - 32.025 mm
Diameter, front end of the camshaft.............coooiiii e, 32.043 - 32.059 mm

Timing marks:
The alignment of the timing marks on the gear wheels correspond to the
top dead centre of the piston in the 1st cylinder, between the compression stroke and firing stroke.

On the crankshaft gear Wheel.............oo e 2 dots on the teeth
On the intermediate gear wheel:

— opposite the crankshaft gear Wheel ... "0" mark on the tooth
— opposite the camshaft gear Wheel ... 1 dot on the tooth
— opposite the injection pump gear Wheel............oooiiiiiiiiic e 1 dot at the tooth gap
On the camshaft gear Wheel .........oc.uuiiii e 1 dot at the tooth gap
On the injection pump gear Wheel ... e 1 dot on the tooth
Con-rods

Inner diameter, piston-pin bush

(bearing bush pressed into the CoN-rod) .........c.eeeiiiiiiiiiii e 40.025 - 40.040 mm
Outer diameter of the piSton-pin DUSH..........cooiiiiiii e, 44.082 - 44.120 mm
Overlap of the bearing seat (press fit) in the con-rod..............ccccvviiiiiiii e, 0.057 - 0.120 mm
Bore, seat for piSton-pin DUSK .........coiiii e 44.000 - 44.025 mm
Bore, con-rod Bearing €Nd ..o 71.730 - 71.749 mm
Thickness of the con-rod bearing shells:

= SEANAAIT ... e e 1.835-1.842 mm
— Ast. repair leVel 0.25 MM ... 1.960 - 1.967 mm
—2nd. repair 1eVEl 0.50 MIM ..ot 2.085-2.092 mm
— 3rd. repair [eVel 1.00 MM ..cooiiiiiiie et s et anb e 2.335 - 2.342 mm
— 4th. repair 1eVEl 1.50 MIM ...cooiiiiiii et 2.585 -2.592 mm
CON-rOd DEANNG PIAY ....eeeeee ettt 0.046 - 0.098 mm
Con-rod bearing axial PIAY .........cociiuuiiie i 0.200 - 0.410 mm
Alignment of the con-rod bearing bore to the piston-pin bearing bore............ccccociiinnnn. within 0.15:100
Parallelism of the con-rod bearing bore to the piston-pin bearing bore .............cccoccoieenin. within 0.05:100

The weight markings are punched in the bottom end of the con-rods
(on the camshatft side)
Max. permissible weight difference between con-rods in the same engine............ccoceeiiiiieiniie e, 20¢g
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Pistons, piston rings and piston pins

Smallest gap between the piston and cylinder head (measured

through the bore for the nozzle holder seat using lead Wire) ............cccccvvvveeeeeeeee v, 0.900 - 1.150 mm
Piston diameter (measured 17 mm above

the lower edge of the PIStON ......ooieii i e 107.873 - 107.887 mm
Diameter, piston pin bore hole in the PiStoNn ..., 40.003 - 40.009 mm
Diameter, PISTON PN ...veeiieieeeie e e e e e e e e e e s s s s r e e e e e e e e e s s aanraa e arraaaaes 39.991 - 40.000 mm
Width of the piston ring grooves:

— 1st. groove (rectangular COMPreSSiON FNQG) ... .uuuieeiereeeeiiiiiiiiierireeeeeeeessssserirrrrrreeeeeeeeeanes 2.560 - 2.580 mm
4 110 T o 0o 1Y P UPEEPRR 2.520 - 2.540 mm
] (0 PR [0 0 Y/ PSSP 4.040 - 4.060 mm
Vertical play of the piston rings in their grooves:

— 1st. groove (rectangular COMPreSSION FNQ).....uuuiiereeeieeiiiiiieierereeeeeeesessrrenrerreeeeeessessnnnne 0.07 - 0.102 mm
4 110 TR0 0o 1Y PSR 0.03-0.062 mm
e ] (0 T (00 Y/ PSRRI 0.05 - 0.082 mm
e == L 1 0 T PRSPPI TPTPSR 0.15 mm
Piston ring height (in direction of cylinder):

— 1st. groove (rectangular COMPreSSION FiNQG) ... .uuureiieeeeeeiiiiiiirierirereeeeessssenerrrrrrrreeeeeeesaanes 2.478 - 2.490 mm
4 110 TR0 0o 1Y PSSR 2.478 - 2.490 mm
] (0 TR [0 T0 Y/ TP EEEPPN 3.975 - 3.990 mm
End play of piston rings (with piston fitted):

— 1st. groove (wedge-type COMPIreSSION FNQ) ...uvueerrreeeeeeiiiiiiiierrrreeeeeesessassrernnrrreeeeeeesssnsnnnnes 0.40 - 0.55 mm
— 1st. groove (rectangular COMPreSSION FNQG) ... .uuueeerireeeeiiiiiiiiiriierreeeeeeessssrnrerrrreeeeeeesesnsnne 0.30- 0.45 mm
4 110 TR0 0o 1V SRR 0.60 - 0.80 mm
o] (0 I [0 0 Y= TP EEURRR 0.30 - 0.60 mm
A/ £== U 1 T o F g = 1 o e PRSP 1.0 mm
AT £== U 1 T PR o 2SR 1.5 mm
Max. permissible weight difference between pistons in the same engine...........cccccvvevviiieeeiiiieee e, 25¢

NOTE: When fitting the pistons, make sure the piston recess is on the same side as the nozzle holders.

Lubrication system

Oil pressure at normal operating temperature:

(¢ |21 PP PP PPPPPPPPPPPPN at least 1.0 bar
— At OPEIAtIONAI SPEEM. ....cei ittt e e e et e et e e st eeaeaae 2.5-5bar
Lubrication oil filter overflow valve opens at a differential pressure of ...........ccccovviiiieiiiiieinnen, 205 par
Oil Pressure SWItCh OPENS Al .........uiiiiiiiiiie ettt e et e e e e e e anbe e e e e e sannes p > 0.5 bar
Engine types 620.95 and 620.96:

Spring in oil pressure valve: [ength, relaxXed ... 49.5 mm
Spring length and force (with oil pressure valve fitted) ..., 28.5 mm/76 N
Engine types 620.97, 620.98 and 620.99:

Spring in oil pressure valve: [ength, relaXed ... 49.8 mm
Spring length and force (with oil pressure valve fitted) ..........cccooviiiiiiiiii e 28.5 mm/127 N
Ol PreESSUIE AIAITIN A...eeiiiiiiii ettt et e e e st e e e e st bt e e e e st e e e e e e anbe e e e e e snnnas p < 0.5 bar
Fault code EEMOY ...ttt rb e Indicated on ADIC
Optical and acoustic warning, automatic

eNgINe SNULOTT AFLET ......ooi e 30 seconds
Overflow valves for the piston cooling nozzles: OPening PreSSUIe .........cccovvieveeerniieeeeeniireees e 3 %025 par
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Lubrication oil pump

Tooth flank play when the crankshaft lies firmly against the under side of the bearing

— between the crankshaft gear wheel and oil pump gear wheel.........cccccceveiiiiiiciiiiieneceenn, 0.05 - 0.025 mm
— between the oil pUMP gear WhEEIS .......ccoeiiiiiiie e 0.16 - 0.26 mm
Diameter of the drive shaft in the housing and Cover..........ccccccoeeeiiiiiiiiiiiiic s 17.966 - 17.984 mm
Diameter of the drive shaft bearing bores........cccccooei i, 18.000 - 18.018 mm
Diameter of the fixed shaft near the pump gear Wheel .........ccccccoeeiviiiiiiiiiiiiee e, 17.966 - 17.984 mm
Diameter of the bearing bore in the pump gear Wheel..........cccccooeiiiiiiiii s 18.000 - 18.018 mm
Diameter of the fixed shaft in the pump housiNg..........ccccviiiiiiei s 20.035 - 20.048 mm
Depth of the drive shaft end below the housing SUIface ...........ccoo e, 0.5-1.0mm
Thickness of the hOUSING SEAL.........cuuiiiiiiiiiie e e e e e 0.06 - 0.08 mm
Outer diameter of the gear Wheels..........ccuvviiiiiiii e 55.824 - 55.870 mm
L (0T IS T T 0 =0 0 T=Y (] P EERRR 56.000 - 56.120 mm
Width of the gear WhEEIS ........cooo i 32.000 - 32.027 mm
Axial play Of the gear WhEEIS ...........euiiiieiiee e e e e 0.03-0.11 mm
L (01U 1S T T 0 =T o] 1 o PSR 32.000 - 32.043 mm
Number of teeth on the drive gear WhEEL...........coooi i 46
Thermostat

TYPE, VEISION ..ottt ettt ettt eet ettt vt eteebeeteebe et e b e b esbasbessesbessesseseeseesseseeseesassessans & 54 mm/single circuit
SHEAMS OPENING Bl.....vcvivivetieieteee et etete ettt et et e et et e et e s et et e e s et ese s ebese et ebese s et esesesesessebesesaesessesesens 79 °C*?
U] Vo] o 1=T I | T PP TR UPPPPRPPPRPPN 94 °C
Y 1 {0 (< U SRR 7.5 mm
TYPE, VEISION .ttt ettt ettt e ettt et ettt e s et e b et e b e st b e st beneabentesaneebeneesaneesenn @ 67/dual-circuit
SHEAMS OPENING Bl....vvieieeeieieieteeeetete ettt et et e et et e e et e s et e s e e e et e se s s ese et e bese s et ese s esesessebesesaesensesesens 83 °C*?
U] Vo] o 1=T I | T PP TR UPPPPRPPPRPPN 95 °C
Y 1 {0 R URTR PSP 8 mm

Coolant temperature indication and monitoring (signal from sensor B22)

DISPIAY ON ADIC..... ettt e e s bt e e e bt e e e b et e e e e b e e e e e e b e e e e e e s b e n e e e s nareee e analog
Warning at ADIC WHEN tEMPEIALUIE .......cooiuiiiiieiiiiee ettt e e e e >106%3°C
Fault code EEM112 (test values for sensor: see Service Tool)

Acoustic alarm (additionally) When temMPErature ............ooccevee it >113*3°C

Fault code EEM113 (test values for sensor: see Service Tool)

Coolant pump

S TCT Va1 aTo U (=T o =Yg 1] (=] PSR 52 mm
Bearing houSing diamMeLer........cuuiie oo e e s e e e e e e e e s anes 51.979 - 52.009 mm
Shaft diameter at DEANNG.........uuuiiiieiee i e s e e e e e e e e e s nnnees 19.980 - 19.993 mm
Shaft diameter at IMPEIIET ........ouviiiieie e e e e e anees 15.907 - 15.920 mm
Diameter of impeller Bore hole..........oo e 15.876 - 15.894 mm
Clearance between impeller and rear side of hoUSING.......ccccvvveveiiiiiii e 0.8-1.2mm
(must be observed when pressed on)

Permissible imbalance of the fan...........ccccc e max. 0.3 Ncm max (30 pcm)
V-belt tension, when pressed in between the two pulleys,

=T o] 0T a1 Ao e 1 10 - 15 mm

Schwitzer turbocharger S200

AXial play Of the SNaAft........cociii i e e max. 0.10 mm
Radial play of the shaft (COMPreSSOr €Nd) ........ccooiiiiiiiiiiiiriee e max. 0.88 mm
Tightening torque for the compressor housing bOIS ..o 13.60 Nm
Tightening torque for the turbing houSING DOIS........ccoviiiiiiiiie e 21.00 Nm
Tightening torque for the shaft nut (COMPressor €Nd) ........cccvvviiieiiee i 13.60 Nm
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Tightening torques

Cylinder head nuts and bolts

(up to engine number N 8956) ........cccceeeevvivvnrvnnnnnn. 80 Nm+90°+90° (+60° at coolant temperature of 75 °C)
Cylinder head nuts and bolts

(from enging NUMDBET N 8957 ....uuiiiiiieiiee i et e e e e e s s e e e e e e e s e s s s ar e ereaaeeeeaananns 80NmM+90°+90°
Cylinder head bolts in the CyliNAEr BIOCK............cooiiiiiiiec e 30 Nm
Crankshaft DEArNNG DOIS ......cccvii i e e e e e e e e e e e e seaanes 200 Nm
(70T 1o I oo L S (L0 L =1 < ) PRSP 40 Nm + 90°
NUt 0N Crankshaft (FACE) ........oi i e e e e e e e e s s nreraeeeeees 1000 Nm
LT L oW1 2 Y o T | USSP 30 Nm
Securing bolts fOr fIYWhEEI ... e e e e e e e e e e e e ennanes 150 Nm
Securing bolts for flywheel casing:

AL E AT Y O o To £ PSP SRP 80 Nm
— €XEEINAI ML2 DOIES ... e st a e e e aneees 150 Nm
Retaining screws for intermediate gear wheel (with friction bearing):

L1 OSSR 60 Nm
L1 SR 200 Nm
Overflow valve, piston cooling nozzle (620.97, 620.98, 620.99)........ccccviieeiiiiiiiiiiiiee e 30 Nm
Nut for lubrication Oil PUMP gEAr WhEEI ... e a e e 60 Nm
Retaining screws for lubrication Oil PUMIP.........oc i e e e e e 60 Nm
Connecting part for (ENGINE) Oil COOIET ....ciiiiiii i e e e e eeeee s 60 Nm
Nut for belt pulley 0N COOIANT PUMP....cuiiiiieiee e e e e e e e s r e e e e e e e e e e e nnennrraeeeees 120 Nm
Fastening, ViSCo fan 0N ViISCO NUD .........cooi i e e e eee s 30 Nm
Nuts/bolts for exhaust MaNITOId.............eiiiiiiii e e 50 Nm
Bolts for air INtAKE ChANNEL..........ooiiiiie et e e e e e e e snnes 30 Nm
Nut for injection PUMP gEAI WHEEN........c.ciii i e e e e aeeeaae s 90 Nm
Retaining nuts, nozzle holder (for DOILS)..........coiiieiii e 15 Nm
Ta L=t o] I o 474 L= ¥ a1 {0 T o N o T | SRR 60 Nm
INJECLION TINE UNION NUL ... e e s e e e e e e e e e e s sttt b e e e e eaeeeeesaasnnnnnbnsreaeaeaeaeas 25 Nm

NOTE: Use washers for aluminium parts.

If no particular tightening torques are specified,
always use the values specified in the table below.

M8 M10
Cast iron 355 Nm 70*5 Nm
Aluminium 25%5 Nm 50*° Nm

Bolts for the self-supporting oil sump
1 M8 25 Nm ¢
M10 90 Nm ¢ ﬁ l

3 i
M14 160 Nm EWW
l:i 4 2
1

N

w

N

M20 600 Nm

"

Mom

Sva 6-51250 EN Edition 07/2003



CONSTRUCTION

General

The 620 series CNH diesel engines are water-
cooled, four stroke, in-line engines with direct
injection. All models are equipped with wet,
replaceable cylinder liners, an exhaust turbocharger
and charge-air cooling (air/air). As the engines are
equipped with an electronic diesel control system in
conjunction with an electronic engine control system
(CAN network including solenoid valve-controlled
distributor injection pump VP30), all models comply
with the exhaust-gas regulations in accordance with
Tier 2.

Cylinder block

The rib-reinforced cylinder block forms the main
engine unit, onto which other engine components are
mounted.

The wet, replaceable cylinder liners are supported in
the middle, thus reducing vibration and the coolant
flow is mainly directed to the upper section of the
cylinder liners.

The bottom part of the cylinder liner and the cylinder
block are sealed by three O-rings, which are inserted
in the grooves in the cylinder liner. The upper part is
sealed by the cylinder head gasket.

The camshaft is located in the cylinder block.
All camshaft bearings are equipped with replaceable
cylinder liners.

Guide bearings are fitted on both sides of the rear
crankshaft bearings (crankshaft — axial bearings).

Flywheel casing

The flywheel casing is fitted at the rear end of the
cylinder block. The seal for the rear end of the
crankshaft is fitted in a bore hole in the casing. The
flange for the starter is located in the flywheel casing.

The underside of the flywheel casing is used as a
sealing surface for the oil sump seal. This means that
the underside of the cylinder block must be flush with
the flywheel casing. When the flywheel casing is
fitted, its position is determined by sprung dowel
pins.
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SS99N017

Cylinder head

The engines are equipped with two interchangeable
cylinder heads. Each cylinder has its own intake and
outlet channels in the cylinder head. To compensate
for thermal stress, an inlet valve is fitted between the
outlet valves

The cylinder head bolts are high-tensile pre-
tensioned bolts, which are tightened to their
elongation limit in accordance with the angular
tightening principle. Due to the high degree of
elongation, the retaining power is kept constant
throughout the entire service life, and the bolts do not
therefore have to be check tightened.

The injection nozzle seats are integrated into the
cylinder head. The inlet and outlet valve guides are
identical and can be interchanged. Furthermore, the
infoutlet valves are fitted with replaceable valve seat
inserts.
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Valve mechanism

The valve mechanism is operated by the camshaft in
the cylinder block. The drive power is transferred via
valve tappets and push rods. The camshaft gear
wheel is force fitted on the camshaft and fixed
(radially) by a feather key. The bearings are
lubricated with pressure oil through bore holes in the
engine block.
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Crankshaft drive

The crankshaft is made from forged chrome alloy
special steel and the bearing and sealing surfaces
are inductively tempered. The bearing points can be
re-ground four times without having to be re-
tempered. The gear wheels are force fitted at the
front end of the crankshaft. They are used to drive
the camshaft, injection pump and oil pump. In
addition, the front end of the crankshaft has key-ways
for seating the drive hub. The V-belt pulley and the
torsional vibration damper (with rubber element) are
fitted on the hub. The front PTO shaft (if fitted) is also
driven via this hub. An oil deflector ring is fitted
between the hub and gear wheel and a dust seal is
fitted on the hub to protect the crankshaft sealing
ring. The transmitter wheel for the engine speed
sensor is fitted on a crankshaft web.

A crankshaft bearing is located on both sides of each
cylinder. There are thus seven crankshaft bearings.
The crankshaft axial bearings are located on both
sides of the rearmost crankshaft bearing. The
flywheel is mounted at the rear end of the crankshaft
and carries a force fitted crown gear.

The forged con-rods have an I-shaped cross-section.
The con-rod bearing is split horizontally. The bearing
cover is secured by means of two special bolts. The
upper part has a wedge-shaped bearing seat in
which the small end bearing bush is force fitted.

The piston is made of an eutectic aluminium alloy.
There is a combustion space in the piston head. The
shape of the optimised combustion space ensures
an optimal carburetion of air and fuel. The pistons
have different types of piston rings depending on the
engine type (see next paragraph).
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The pistons are equipped with two compression rings
and an oil scraper ring. In the case of engine types
620.95 and 620.96, the top molybdenum-coated
piston ring has a rectangular cross-section. Engine
types 620.97, 620.98 and 620.99 have a top piston
ring with a trapezoidal cross-section.

The middle piston ring is a taper face ring (the outer
diameter has a conical surface).

The oil scraper ring is sprung and has two chrome-
plated scraping edges.

The pistons are ring carrier pistons (the piston has a
special cast iron ring carrier cast into it to seat the top
piston ring). The friction surface of the piston skirt
also has a graphite coating to ensure optimal
running-in.

In the case of engine types 620.97, 620.98 and
620.99, the piston head is cooled from below by
additional oil spray as soon as the oil pressure
exceeds 3 bar.

Edition 07/2003



https://www.ebooklibonline.com

Hello dear friend!

Thank you very much for reading.

Enter the link into your browser.

The full manual is available for immediate
download.

https://www.ebooklibonline.com





