
MTU_ValueService
Technical Documentation

Diesel Engine 
12 V 2000  G25, G25-TB, G45, G45-TB 
                  G65, G65TB, G85 
16 V 2000  G25, G25-TB, G45, G45-TB, 
                  G65, G65-TB 
18 V 2000  G65, G65-TB, G85 

Instructions for Exchange 
of Sub-assemblies 
MS22019/00E 
 
 



Printed in Germany
© 2007 Copyright MTU Friedrichshafen GmbH
This Publication is protected by copyright and may not be used in any way whether in whole or in part without the
prior written permission of MTU Friedrichshafen GmbH. This restriction also applies to copyright, distribution,
translation, microfilming and storage or processing on electronic systems including data bases and online services.
This handbook is provided for use by maintenance and operating personnel in order to avoid malfunctions or
damage during operation.
Subject to alterations and amendments.



Table of Contents 01

1 General Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 07

1.1 Important Notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 07
1.1.1 Prerequisites for maintenance work and general assembly instructions . . . . . . . 07

1.2 General Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 09
1.2.1 General Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 09
1.2.2 Personnel and organizational requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
1.2.3 Safety precautions when working on the engine . . . . . . . . . . . . . . . . . . . . . . . . . 11
1.2.4 Auxiliary materials, fire prevention and environmental protection . . . . . . . . . . . . . 14
1.2.5 Standards for warning notices in the publication . . . . . . . . . . . . . . . . . . . . . . . . . 16
1.2.6 General information regarding the Tolerances and Wear Limits List . . . . . . . . . . . 17
1.2.7 Engine side and cylinder designations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
1.2.8 Tightening specifications for screws, nuts and bolts . . . . . . . . . . . . . . . . . . . . . . . 19
1.2.9 Settings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
1.2.10 Conversion tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
1.2.11 Repairing threaded bores with threaded inserts (Heli-Coil) . . . . . . . . . . . . . . . . . 40
1.2.12 Abbreviations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

2 Task Descriptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

2.1 Engine Casing and Add-on Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
2.1.1 Cylinder liner – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
2.1.2 Cylinder liner – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
2.1.3 Cylinder liner – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
2.1.4 Cylinder liner – Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
2.1.5 Cylinder liner – Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
2.1.6 Cylinder liners – Tolerances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
2.1.7 Cylinder liner – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
2.1.8 Cylinder liner – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
2.1.9 Oil pan – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
2.1.10 Oil pan – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
2.1.11 Oil pan – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
2.1.12 Oil pan – Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
2.1.13 Oil pan – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
2.1.14 Oil pan – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
2.1.15 Engine lifting equipment – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
2.1.16 Crankcase breather – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

2.2 Running Gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
2.2.1 Vibration damper on PTO, free end – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . 69
2.2.2 Vibration damper on PTO, free end – Preparatory steps . . . . . . . . . . . . . . . . . . . 74
2.2.3 Vibration damper on PTO, free end – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . 75
2.2.4 Vibration damper on PTO, free end – Installation . . . . . . . . . . . . . . . . . . . . . . . . . 77
2.2.5 Vibration damper on PTO, free end – Final steps . . . . . . . . . . . . . . . . . . . . . . . . 80
2.2.6 Drive flange on PTO, free end – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
2.2.7 Drive flange on PTO, free end – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . 84
2.2.8 Drive flange on PTO, free end – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
2.2.9 Drive flange on PTO, free end – Tolerances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
2.2.10 Drive flange on PTO, free end – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
2.2.11 Drive flange on PTO, free end – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

MS22019/00E 2007-11 © MTU



02 Table of Contents

2.2.12 Piston and conrod – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
2.2.13 Piston and conrod – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
2.2.14 Piston and conrod – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
2.2.15 Piston and conrod – Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
2.2.16 Piston – Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101
2.2.17 Piston – Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
2.2.18 Piston – Tolerances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
2.2.19 Conrod – Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109
2.2.20 Conrod – Tolerances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
2.2.21 Conrod – Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
2.2.22 Piston and conrod – Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
2.2.23 Piston and conrod – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
2.2.24 Piston and conrod – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

2.3 Cylinder Head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126
2.3.1 Cylinder head with attachments – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126
2.3.2 Cylinder head – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
2.3.3 Cylinder head – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
2.3.4 Cylinder head – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
2.3.5 Cylinder head – Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132
2.3.6 Cylinder head – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133
2.3.7 Cylinder head – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135

2.4 Valve Gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136
2.4.1 Valve drive – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136
2.4.2 Valve drive – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
2.4.3 Valve drive – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139
2.4.4 Valve drive – Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140
2.4.5 Valve drive – Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
2.4.6 Valve drive – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142
2.4.7 Valve drive – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144

2.5 High-Pressure Fuel System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145
2.5.1 Injection pump – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145
2.5.2 Injection pump – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146
2.5.3 Injection pump – Removal and installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147
2.5.4 Injection pump – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148

2.6 Low-Pressure Fuel System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149
2.6.1 Fuel delivery pump – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149
2.6.2 Fuel delivery pump – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150
2.6.3 Fuel delivery pump – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151
2.6.4 Fuel delivery pump – Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152
2.6.5 Fuel delivery pump – Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
2.6.6 Fuel delivery pump – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154
2.6.7 Fuel delivery pump – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
2.6.8 Fuel pipework from fuel delivery pump to fuel filter – Overview . . . . . . . . . . . . . . 156
2.6.9 Leak-off fuel system – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

2.7 Exhaust Turbocharger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
2.7.1 Exhaust turbocharger – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
2.7.2 Exhaust turbocharger – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160
2.7.3 Exhaust turbocharger – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161

MS22019/00E 2007-11 © MTU



Table of Contents 03

2.7.4 Exhaust turbocharger – Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162
2.7.5 Exhaust turbocharger – Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163
2.7.6 Exhaust turbocharger – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164
2.7.7 Exhaust turbocharger – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165

2.8 Intercooler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166
2.8.1 Charge-air cooling – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166
2.8.2 Intercooler – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
2.8.3 Intercooler – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168
2.8.4 Intercooler – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169
2.8.5 Intercooler – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170

2.9 Air Intake/Air Supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
2.9.1 Intake elbow – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
2.9.2 Intake elbow – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172
2.9.3 Intake elbow – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173
2.9.4 Intake elbow – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174
2.9.5 Intake elbow – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
2.9.6 Air pipework to cylinders – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176
2.9.7 Air pipework to cylinders – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
2.9.8 Air supply pipework to cylinders – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179
2.9.9 Air pipework to cylinders – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180
2.9.10 Air pipework to the cylinders – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181

2.10 Exhaust Pipework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
2.10.1 Exhaust pipework after cylinder – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
2.10.2 Exhaust pipework after cylinder head – Preparatory steps . . . . . . . . . . . . . . . . . . 183
2.10.3 Exhaust pipework after cylinder – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
2.10.4 Exhaust pipework after cylinder head – Installation . . . . . . . . . . . . . . . . . . . . . . . 185
2.10.5 Exhaust pipework after cylinder head – Final steps . . . . . . . . . . . . . . . . . . . . . . . 186
2.10.6 Exhaust pipework after exhaust turbocharger – Overview . . . . . . . . . . . . . . . . . . 187
2.10.7 Exhaust pipework after exhaust turbocharger – Removal . . . . . . . . . . . . . . . . . . 189
2.10.8 Exhaust pipework after exhaust turbocharger – Installation . . . . . . . . . . . . . . . . . 190

2.11 Starting Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191
2.11.1 Electric starter – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191
2.11.2 Starter – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193
2.11.3 Starter – Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194
2.11.4 Starter – Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195
2.11.5 Starter – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196
2.11.6 Starter – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197
2.11.7 Starter – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199
2.11.8 Starter – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200
2.11.9 Starter – Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201
2.11.10 Starter – Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202
2.11.11 Starter – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
2.11.12 Starter – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204

2.12 Lube-oil System, Lube-oil Circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
2.12.1 Oil pump connections – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
2.12.2 Oil pump connections – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206
2.12.3 Oil pump connections – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207
2.12.4 Connections for oil pump – Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208

MS22019/00E 2007-11 © MTU



04 Table of Contents

2.12.5 Connections for oil pump – Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209
2.12.6 Oil pump connections – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210
2.12.7 Oil pump connections – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211
2.12.8 Turbocharger oil supply – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212
2.12.9 Exhaust turbocharger oil supply – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213
2.12.10 Oil supply pipework for exhaust turbochargers – Cleaning . . . . . . . . . . . . . . . . . . 214
2.12.11 Oil supply pipework for exhaust turbochargers – Check . . . . . . . . . . . . . . . . . . . . 215
2.12.12 Oil supply pipework for exhaust turbochargers – Installation . . . . . . . . . . . . . . . . 216
2.12.13 Turbocharger oil return – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217
2.12.14 Oil return line from exhaust turbocharger – Removal . . . . . . . . . . . . . . . . . . . . . . 218
2.12.15 Oil return line from exhaust turbochargers – Cleaning . . . . . . . . . . . . . . . . . . . . . 219
2.12.16 Oil return line from exhaust turbochargers – Check . . . . . . . . . . . . . . . . . . . . . . . 220
2.12.17 Oil return line from exhaust turbocharger – Installation . . . . . . . . . . . . . . . . . . . . 221
2.12.18 Oil return line from exhaust turbochargers – Final steps . . . . . . . . . . . . . . . . . . . 222

2.13 Coolant System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223
2.13.1 Engine coolant pump – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223
2.13.2 Engine coolant pump – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224
2.13.3 Engine coolant pump – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
2.13.4 Engine coolant pump – Cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226
2.13.5 Engine coolant pump – Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227
2.13.6 Engine coolant pump – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228
2.13.7 Engine coolant pump – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229
2.13.8 Coolant pipework from / to intercooler – Overview . . . . . . . . . . . . . . . . . . . . . . . . 230
2.13.9 Coolant pipework from / to intercooler – Preparatory steps . . . . . . . . . . . . . . . . . 231
2.13.10 Coolant pipework from / to intercooler – Removal . . . . . . . . . . . . . . . . . . . . . . . . 232
2.13.11 Coolant pipework from / to intercooler – Installation . . . . . . . . . . . . . . . . . . . . . . . 233
2.13.12 Remove coolant pipework from / to intercooler – Final steps . . . . . . . . . . . . . . . . 234
2.13.13 Coolant pipework with thermostat – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . 235
2.13.14 Coolant pipework with thermostat – Preparatory steps . . . . . . . . . . . . . . . . . . . . . 237
2.13.15 Coolant pipework with thermostat – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238
2.13.16 Coolant pipework with thermostat – Cleaning sealing faces . . . . . . . . . . . . . . . . 240
2.13.17 Coolant pipework with thermostat – Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241
2.13.18 Coolant pipework with thermostat – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . 242
2.13.19 Coolant pipework with thermostat – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . 244
2.13.20 Coolant pipework with thermostat, charge-air coolant circuit – Overview . . . . . . 245
2.13.21 Coolant pipework with thermostat, charge-air coolant circuit – Preparatory steps

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246
2.13.22 Coolant pipework with thermostat, charge-air coolant circuit – Removal . . . . . . . 247
2.13.23 Coolant pipework with thermostat, charge-air coolant circuit – Cleaning . . . . . . . 249
2.13.24 Coolant pipework with thermostat, charge-air coolant circuit – Check . . . . . . . . . 250
2.13.25 Coolant pipework with thermostat, charge-air coolant circuit – Installation . . . . . 252
2.13.26 Coolant pipework with thermostat, charge-air coolant circuit – Final steps . . . . . . 254

2.14 Power Supply, Engine Side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255
2.14.1 Battery charger – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255
2.14.2 Battery-charging generator – Preparatory steps . . . . . . . . . . . . . . . . . . . . . . . . . . 258
2.14.3 Battery-charging generator – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259
2.14.4 Battery-charging generator – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260
2.14.5 Battery-charging generator – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261

2.15 Cooling Air System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262

MS22019/00E 2007-11 © MTU



Table of Contents 05

2.15.1 Mechanical fan drive – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262
2.15.2 Mechanical fan drive – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271
2.15.3 Mechanical fan drive – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272

2.16 Monitoring and Control Devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273
2.16.1 Wiring and engine wiring harnesses – Overview . . . . . . . . . . . . . . . . . . . . . . . . . 273
2.16.2 Engine wiring harnesses – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277
2.16.3 Engine wiring harnesses – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278
2.16.4 Engine wiring harnesses – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279
2.16.5 Sensors, actuators and injectors – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280
2.16.6 Sensors, actuators and injectors – Preparatory steps . . . . . . . . . . . . . . . . . . . . . 281
2.16.7 Sensors, actuators, and injectors – Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 282
2.16.8 Sensors, actuators and injectors – Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284
2.16.9 Sensors, actuators and injectors – Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . 285
2.16.10 Sensors, actuators and injectors – Final steps . . . . . . . . . . . . . . . . . . . . . . . . . . . 287

3 Special Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289

3.1 Standard tools – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289

3.2 Special tools – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290

3.3 General workshop equipment – Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313

4 Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319

4.1 Manufacturer’s documentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319

4.2 MTU contact/service partner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320

4.3 Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 326

MS22019/00E 2007-11 © MTU



06 Table of Contents

MS22019/00E 2007-11 © MTU



General Information 19

1.2.8 Tightening specifications for screws, nuts and bolts

Crank drive

Designation Torque specification Lubricant

Screw for counterweight
• Nominal length: 82.5 mm to 83.0 mm
• Max. length: 84 mm

1 Pretightening torque 140 Nm +20 Nm

2 Angle of further rotation 90° +10°

Screw for flywheel on hub 270 Nm +27 Nm

Screw for flywheel on ring gear 42 Nm +4 Nm

Screw for viscosity vibration damper on drive
flange

31 Nm +3 Nm

Conrod screw
• Nominal length: 73.2 mm to 73.5 mm
• Max. elongation: 74.5 mm

1 Pre-application torque
Sequence:

a Short arm
b Long arm

100 Nm +15 Nm

2 Angle of further rotation
Sequence:

a Short arm
b Long arm

90° +10°

Engine oil
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Cylinder head

Designation Torque specification Lubricant

Protective sleeve for injector 45 Nm +5 Nm

Screw for cylinder head.
• Nominal length: 209.5 mm to 210.0 mm
• Max. length: 212 mm

Tightening sequence of screws: 1 to 4

Pretightening torque

1st stage 10 Nm

2nd stage 50 Nm

3rd stage 100 Nm

4th stage 200 Nm

Angle of further rotation

1st stage 90° +10°

2nd stage 90° +10°

Engine oil
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2.2.14 Piston and conrod – Removal

Preconditions
• Preparatory steps have been completed.

Special tools

Designation / Use Part No. Qty.

Removal device F6782138 1

DANGER

Suspended load.
Danger to life!
• Use appropriate lifting devices and appliances.
• Never stand beneath a suspended load.

WARNING

Heavy object.
Risk of crushing!
• Use appropriate lifting devices and appliances.

CAUTION

Contamination of components.
Damage to component!
• Observe manufacturer’s instructions.
• Check components for special cleanness.

Removing piston and conrod
1. Remove combustion residues in cylinder liner.
2. Remove carbon scraper ring ( Page 47).
3. Install barring device ( Operating Instructions ).
4. Turn piston of relevant cylinder to BDC.

Note: Bearing cap and conrod form a unit and
must not be interchanged.

5. Check marking (arrowed) of conrod bearing cap
and conrod. If necessary, mark components.
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6. Loosen piston screws from below (arrowed) using
socket and ratchet.

7. Remove conrod screws (arrowed) and conrod
cap (1).

8. Remove bearing shell from conrod cap (1).
9. Protect bearing shell and conrod cap from damage.
10. Turn piston of relevant cylinder to TDC.

11. Install removal device (1) in piston.

Note: Take care that the oil spray nozzle is not
damaged.

12. Pull piston and conrod out of cylinder liner.
13. Remove bearing shell from conrod and protect

from damage.
14. Carefully set piston and conrod down on soft

surface.
15. Detach removal device from piston crown.
16. Close openings using suitable covers.
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Piston clearance in cylinder liner

Deviation Clearance Interference Limit
value

No. Designation Stage Tol. size
Basic
size Lower Upper Min. Max. Min. Max.

1 Piston clearance –0.260 –0.220

Liner dia. 130.000 0.005 +0.0052

Piston skirt dia. 129.480 –0.012 +0.012

0.503 0.537

Liner dia. 130.000 0.005 +0.0053

Piston skirt dia. 129.750 –0.008 +0.008

0.237 0.263

Liner dia. 130.000 0.005 +0.0054

Piston crown dia. 129.840 –0.007 +0.007

0.148 0.172

Dimensions 2 to 4 measured in vertical position to the piston pin axis.

5 Piston skirt has crowned oval shape
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2.2.19 Conrod – Check

Special tools

Designation / Use Part No. Qty.

Testing device Y4341492 1

Test mandrel Y4341915 1

Test mandrel Y4341916 1

Bore gauge, 100-160 mm Y20091481 1

Dial gauge Y20011268 1

Depth gauge, 300 mm Y20002777 1

Spare parts

Designation / Use Part No. Qty.

Conrod

Conrod screw

Conrod bushing

Conrod – Check

Item Findings Task

Check conrod main bore for blue
discoloration.

Blue discoloration Replace conrod.

Check conrod bushing for scores,
contamination, stress marks and
heat discoloration marks.

Damaged • Recondition
• Replace conrod bushing.

Check threads of conrod and conrod
screw for damage.

Damaged • Replace conrod.
• Replace conrod screw.

Check conrod screw length. Values
( Page 111)

Value exceeded Replace

Check conrod bearing cap mating
face for conrod screws for traces of
wear and scoring.

• Wear
• Scores
visible

Replace

Check basic bore for wear and
scores.

• Wear
• Scores
visible

• Recondition
• Replace

Inspect toothing for damage and
check wear pattern with engineer’s
blue.

Damaged Replace

Measuring conrod main bore without bearing shells
1. Assemble conrod ( Page 115).
2. Adjust bore gauge and measure conrod main bore. Values ( Page 111).
3. If values are exceeded, replace conrod.
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