3anyactu ans Liebherr Ten. 8 800 350-67--98
https://eat-m.net

Workshop Manual

LIEBHERR-Diesel engines

D 904 / D 906
D 914 /D 916
D 924 / D 926

899621108


https://eat-m.net

Contents Engines

-

Manuel-No. ...............

Owner

05/2003

3anvactu ans Liebherr ten. 8 800 350-67--98
https://eat-m.net

Technical Data

Inspections, Checks and
Adjustments

Cylinder Assembly

Crankcase, Crankshaft and
Camshaft Inspection and
Bushing Replacement

Components - Fan side

. Components - Flywheel side

Fuel injection System

Pumps / Add- on Components

Disassembly and Assembly of
Complete Engine

10. Turbocharger

11. Special Tools

12. Electronic engine governor

(EMR)


https://eat-m.net

3anvactu ans Liebherr ten. 8 800 350-67--98
https://eat-m.net

FOREWORD

This manual has been issued to provide you with a description of technical procedures, such as
disassembly, assembly, adjustments and Technical Data of Liebherr Diesel engines.

The descriptions and notes in this manual are brief, but precise, and is supported by photographs and
drawings to help you maintain and repair your Liebherr engine.

However, only skilled mechanics already familiar with most standard engine repairs should perform
these procedures.

We also have included instructions on maintenance and care of your Liebherr Diesel engine, which are
also covered in the Operation and Maintenance Manual for your particular machine.

Before any maintenance and repair, be sure to observe all applicable Safety Regulations and Accident
Prevention Guidelines.

For all repairs you will need a complete and good set of standard tools, as well as special tools and
fixtures, as shown.

Keep your work area as neat and clean as possible.
During the course of repairs, always replace seals, such as O-rings, gaskets, etc. with new ones.
Tighten screw connections, if not stated otherwise, to the required tightening torques.

This manual has been written by Liebherr - Machines - Bulle S.A., Dept. BE - MD and issued by the
Service Dept. of Liebherr Hydraulikbagger GmbH, Kirchdorf / lller, Dept. VS.

This manual will be revised as needed, as a registered manual owner, you will receive all updates, to
reflect the current engine series.

In certain cases, Service Information bulletins might also be used as updates.

No part of this manual may be reproduced or copied in any form or handed to outsiders without our
written permission.

All rights reserved.

We hope that with the information contained in this manual and your cooperation, we have taken
another step towards improved service for Liebherr Diesel engines.

Liebherr - Machines - Bulle S.A.

Issue: 01.99 Id. No. 8716755
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Explanation of index

In order to make it easier to find certain information or to remove or add pages, the following system
has been established:

Page No.

Sub group index

Main group

Cylinder assembly

Cylinder head removal and installation

Page No. 01

The main groups can be found on the index page of this manual.

The sub groups can be found on the sub group index pages in front of every main group.

In case of minor changes, we will issue revised pages with the latest date.

If an already existing sub group is updated completely, a new sub group number will be assigned.

The new group number will list the engine serial number, for which this new or revised information is
valid.
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Sub Group Index
1.01 Engine data
1.05 Fuel injection system
1.08 Cylinder assembly
1.12 Crank and camshaft drive
1.15 Lubrication system
1.18 Cooling system
1.22 Torques
1.25 Cylinder identification, engine number, crankcase number,

connecting rod number, engine identification plate and
engine identification

-

Benennung/Description/Dénomination Typ D 904 /914 / 924
Model
LIEBHERR Type 906 / 916 / 926
TeChnicaI Data Ab/from/a partir de
Datum/Edition/Date
01.99 Blatt/Page/Feuille
1.00
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Motordaten Engine data Caractéristiques du moteur
Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Gesamtvolumen | Total Cylindrée
displacement totale 5608 (342) 5608 (342) 8412 (513) 8412 (513) 6107 (373) 9161 (559) 9960 (608)
cm3 (cu.inch) cm3 cm3
Arbeitsweise Engine type Cycle Viertakt - Diesel Four stroke diesel diesel, a 4 temps
Verbrennungs- Combustion Principe de Direkteinspritzung Direct injection Injection directe
verfahren system combustion
Bohrung Bore Alésage 115 (4.528) 120 (4.724) 122 (4.803)
mm (inch) mm mm
Hub Stroke Course 135 (5.315) 142 (5.590)
mm (inch) mm mm
Gewicht der Weight of engin Poids du moteur a | NAca. 680, TB ca. 690 NA ca. 890, TB ca. 900 ca. 700 ca. 890 ca. 900
Motoren trocken | dry, without sec, sans systeme ca. 690 (approx. 1521) ca. 900 (approx. 1984) | (approx. 1543) | (approx. 1962) | (approx. 1984)
ohne Kihlein- radiator de refroidisse- (approx. env. (approx. env. env. env. env.
richtung kg (Ibs) kg | ment kg | 1500/1521 env. 1962/1984 env.
Drehrichtung Direction of Sens de rotation auf Schwungrad gesehen counter-clockwise Vu sur le volant
rotation links when facing flywheel a gauche
Nenndrehzahl Rated speed Regime nominal 2000 2000/2100 2000 2000 1800/2000 1800/2000/ 1800/2000/
2100 2100
1/min (RPM) 1/min 1/min
Niedrigste Minimum idle Vitesse min.de
Leerlaufdrehzahl [speed ralenti 800 - 900 700- 1100 700 - 1000
1/min (RPM) 1/min 1/min
Verdichtungs- Compression Taux de 17 :1 15,5:1 17 :1 15,5:1 15,9:1 159:1 16: 1
verhaltnis ratio compression
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Motordaten Engine data Caractéristiques du moteur
Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4
Gesamtvolumen Total Cylindrée
displacement totale 6640 (405) 9960 (608) 6640 (405) 9960 (608)

cm3 (cu.inch) cm3 cm3
Arbeitsweise Engine type Cycle Viertakt - Diesel For stroke diesel diesel, a 4 temps
Verbrennungs- Combustion Principe de Direkteinspritzung Direct injection Injection directe
verfahren system combustion
Bohrung Bore Alésage 122 (4.803)

mm (inch) mm mm
Hub Stroke Course 142 (5.590)

mm (inch) mm mm
Gewicht der Weight of engin Poids du moteur a 900
Motoren trocken | dry, without sec, sans systeme ca. 710 ca. 900 ca. 710 ca. 1984
ohne Kuhlein- radiator de refroidisse- (approx. 1565) env (approx. 1984) env. (approx.1565) | (approx. )
richtung kg (Ibs) kg | ment kg : : env. env.
Drehrichtung Direction of Sens de rotation auf Schwungrad gesehen counter-clockwise Vu sur le volant

rotation links when facing flywheel agauche
Nenndrehzahl Rated speed Regime nominal 1500, 1800. 2000. 2100
1/min (RPM) 1/min 1/min
Niedrigste Minimum idle Vitesse min.de
Leerlaufdrehzahl [speed ralenti 700 - 1100
1/min (RPM) 1/min 1/min

Verdichtungs- Compression Taux de 17.2 1
verhaltnis ratio compression e
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Motordaten Engine data Caractéristiques du moteur
Motortype Engine Type Type de moteur | D924 TI-EA5 | D 926 TI-EA5
Gesamtvolumen | Total Cylindrée
displacement totale 6640 (405) 9960 (608)

cm3 (cu.inch) cm3 cm3
Arbeitsweise Engine type Cycle Viertakt - Diesel Four stroke diesel diesel, a 4 temps
Verbrennungs- Combustion Principe de Direkteinspritzung Direct injection Injection directe
verfahren system combustion
Bohrung Bore Alésage

122 (4.803)

mm (inch) mm mm
Hub Stroke Course 142 (5590)

mm (inch) mm mm
Gewicht der Weight of engin Poids du moteur a ca.710 ca. 900
Motoren trocken | dry, without sec, sans systeme (approx. 1565) | (approx. 1984)
ohne Kuhlein- radiator de refroidisse- env. env.
richtung kg (Ibs) kg | ment kg
Drehrichtung Direction of Sens de rotation auf Schwungrad gesehen counter-clockwise Vu sur le volant

rotation links when facing flywheel a gauche
Nenndrehzahl Rated speed Regime nominal 1500, 1800, 2000, 2100
1/min (RPM) 1/min 1/min
Niedrigste Minimum idle Vitesse min.de
Leerlaufdrehzahl [speed ralenti 700 - 1100
1/min (RPM) 1/min 1/min

Verdichtungs- Compression Taux de 17.2: 1

verhéltnis

ratio

compression
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Motordaten Engine data Caractéristiques du moteur
Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Kompressions- Compression
druck pressure Compression 20-28 18-26 20-28 18-26 19 -27 19 -27 19-27
(290 - 406) (261-377) (290 - 406) (261-377) (275-392) (275-392) (275-392)
bar (PSI) bar bar
Ventilspiel Valve clearance Jeu des soupapes
EinlaB kalt Inlet cold Admission froid 0,2  (0.0079)
AuslaB3 kalt Exhaust cold Echappement 0,25 (0.0098)
mm (inch) mm | froid mm
Zundfolge Firing order Ordre d'allumage 1-3-4-2 1-5-3-6-2-4 1-3-4-2 1-5-3-6-2-4
Ventil6ffnungs- Valve

zeiten

adjustment

Calage de la
aistrihution

Ei)fygﬁ_ﬁff”et Lnelfgr%p'l'egé ﬁ‘g\r/zirstsgzr\]/ant 15 (messen ohne Ventilspiel (measured without valve play (mesure sans jeu de soupape
PMH bei Ventilhub 0,4 mm) at valve stroke 0,4 mm) avec une ouverture de
Grad degree degrés (inch = 0,0157) soupape de 0,4 mm)
EinlaB schlieBt Inlet closed Admission fermée | 45 (messen ohne Ventilspiel (measured without valve play (mesure sans jeu de soupape
nach UT after BDC apres PMB bei Ventilhub 0,4 mm) at valve stroke 0,4 mm) avec une ouverture de
AUS{?_{? offnet Ex?a USEODFEGHS EChapPeTSthB 54 (messen ohne Ventilspiel (measured without valve play (mesure sans jeu de soupape
vor efore ouv.avan bei Ventilhub 0,4 mm) atvalve stroke 0,4 mm) avec une ouverture de
Grad degree degrés (inch = 0,0157) soupape de 0,4 mm)
AusLag_ls_chlieBt E¥tha liﬁgélosed 1Igcha|c,>peme,ntl:)lvlH 14 (messen ohne Ventilspiel (measured without valve play (mesure sans jeu de soupape
nac arter ermee apres bei Ventilhub 0,4 mm) atvalve stroke 0,4 mm) avec une ouverture de
Grad degree degrés (inch = 0,0157) soupape de 0,4 mm)

Abstand des
Kolbens vom
Zylinderkopf

mm

Piston clearance
to cylinder head

(inch) mm

Espace neutre
entre le piston et
la culasse

mm

1,15-1,67 (0,0453-0,0657)
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Motordaten Engine data Caractéristiques du moteur
Motortype Engine Type Type de moteur | D924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D 924 TI-EA4 D 926 TI-EA4
Kompressions- Compression
druck pressure Compression 20-28
(290 - 406)

bar (PSI) bar bar
Ventilspiel Valve clearance Jeu des soupapes
EinlaB kalt Inlet cold Admission froid 0,25 (0.0098)
AuslaB kalt Exhaust cold Echappement 0.30 (0.0118)

mm (inch) mm | froid mm ! )
Zundfolge Firing order Ordre d'allumage 1-3-4-2 1-5-3-6-2-4 1-3-4-2 1-5-3-6-2-4
Ventil6ffnungs- Valve

zeiten

adjustment

Calage dela
aistrikution

Egrllaof%_offnet Ln;%l%pfgé Qg\r/zlr%csé%r\]/ant 15 (messen ohne Ventilspiel (measured without valve play (mesure sans jeu de soupape
PMH bei Ventilhub 0,4 mm) at valve stroke 0,4 mm) avec une ouverture de
Grad degree degrés (inch = 0,0157) soupape de 0,4 mm)
EL"CIF?%S.’I.ChHEBt Ia‘r}[cztrclzgloDsced ?g@fﬁ:ﬁg fermee 45 (messen ohne Ventilspiel (measured without valve play (mesure sans jeu de soupape
bei Ventilhub 0,4 mm) at valve stroke 0,4 mm) avec une ouverture de
Grad degree degrés (inch = 0,0157) soupape de 0,4 mm)
631:{?_'@ o6ffnet E)é!’f]g:leStB%%enS Eﬂ:/aapvpaenTSthB 54 (messen ohne Ventilspiel (measured without valve play (mesure sans jeu de soupape
bei Ventilhub 0,4 mm) at valve stroke 0,4 mm) avec une ouverture de
Grad degree degrés (inch = 0,0157) soupape de 0,4 mm)
ﬁ:g#ag_ls_chllefst g?the"’r‘:'rséélosed Fecprigggrgfér;tPMH 14 (messen ohne Ventilspiel (measured without valve play (mesure sans jeu de soupape
bei Ventilhub 0,4 mm) atvalve stroke 0,4 mm) avec une ouverture de
Grad degree degrés (inch = 0,0157) soupape de 0,4 mm)

Abstand des
Kolbens vom
Zylinderkopf

mm

Piston clearance
to cylinder head

(inch) mm

Espace neutre
entre le piston et
la culasse

mm

1,15-1,67 (0,0453-0,0657)
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Motordaten Engine data Caractéristiques du moteur
Motortype Engine Type Type de moteur | D924 TI-EA5 | D 926TI-EA5

Kompressions- Compression ]
druck pressure Compression 20-28

bar (PSI) bar bar (290 - 406)
Ventilspiel Valve clearance Jeu des soupapes
EinlaB kalt Inlet cold Admission froid
AuslaB kalt Exhaust cold Echappement 8§(5) (88??2)

mm (inch) mm | froid mm 30 (0. )
Zundfolge Firing order Ordre d‘allumage 1-3-4-2 1-5-3-6-2-4
Ventil6ffnungs- Valve

zeiten

adjustment

Calage de la
aistrihution

Ei)fygﬁ_ﬁff”et Lnelfgr%p'l'egé ﬁ‘g\r/zirstsgzr\]/ant 15 (messen ohne Ventilspiel (measured without valve play (mesure sans jeu de soupape
PMH bei Ventilhub 0,4 mm) at valve stroke 0,4 mm) avec une ouverture de
Grad degree degrés (inch = 0,0157) soupape de 0,4 mm)
EinlaB schlieBt Inlet closed Admission fermée | 45 (messen ohne Ventilspiel (measured without valve play (mesure sans jeu de soupape
nach UT after BDC apres PMB bei Ventilhub 0,4 mm) at valve stroke 0,4 mm) avec une ouverture de
AUS{?_{? offnet Ex?a USEODFEGHS EChapPeTSthB 54 (messen ohne Ventilspiel (measured without valve play (mesure sans jeu de soupape
vor efore ouv.avan bei Ventilhub 0,4 mm) atvalve stroke 0,4 mm) avec une ouverture de
Grad degree degrés (inch = 0,0157) soupape de 0,4 mm)
AusLag_ls_chlieBt E¥tha liﬁgélosed 1Igcha|c,>peme,ntl:)lvlH 14 (messen ohne Ventilspiel (measured without valve play (mesure sans jeu de soupape
nac arter ermee apres bei Ventilhub 0,4 mm) atvalve stroke 0,4 mm) avec une ouverture de
Grad degree degrés (inch = 0,0157) soupape de 0,4 mm)

Abstand des
Kolbens vom
Zylinderkopf

mm

Piston clearance
to cylinder head

(inch) mm

Espace neutre
entre le piston et
la culasse

mm

1,15-1,67 (0,0453-0,0657)
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Einspritzanlage Fuel injection system  Systéme d'injection
Motortype Engine Type Type de moteur | D 904 NA/TB D904 T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Einspritzpumpe Fuel injection Pompe d’injection
um Bosch A Bosch MW Bosch P
Fabrikat Make Marque
Regler Governor Régulateur
Bosch Bosch Bosch Bosch Bosch Bosch Bosch
Fabrikat Make Marque RSV RQV / RSV RSV RQV / RSV RSV RSV RSV / RQV-K
Einspritzdiise Injection nozzle Injecteur DLLA 132§ DLLA 1325
DLLA 142 981 (RQV) DLLA 142 981 (RQV) DLLA 1425 1189
Bosch Bosch Bosch 980 DLLA 1425 980 DLLA 1425
980 (RSV) 980 (RSV)
Einspritzdruck Injection pressure | Press.d’injection RQV = 217+8 RQV = 217+8
Betriebsdruck Operating press. | Press.en service 252+8 (3147-3263) 252+8 (3147-3263) 217+8(3147 -3263)
(3657-3774) |RSV= 252+8 | (3657-3774 |[RSV= 252+8
bar (PSI) bar bar (3657-3774) (3657-3774)
Einspritzdruck Injection pressure | Press.d’injection RQV = 225+8 RQV = 225+8
Neuzustand in new condition | al'état neuf 260+8 (3263-3379) 260+8 (3263-3379) 225+8 (3263 -3379)
(3774-3890) |RSV= 260+8 | (3774-3890) |RSV= 260+8
bar (PSI) bar bar (3774-3890) (3774-3890)
Forderbeginn vor | Fuel delivery Début d’injec.av. RQV= 26%1 RQV= 26%1 20t1 20t1
O.T.in Grad begin before TDC | PMH en °d’angle 26 =1 26 =1 20t 1 D916 T n (RPM) =
Kurbelwinkel in degree de vilebrequin RSV = 28=*1 RSV = 28+1 n (RPM)= 1800/20001/min
1800/21001/min
22+1 161
D916 T/TI n (RPM) =
n (RPM) = 2100 1/min
2000 1/min
20t 1
D916 TI
n (RPM) =
1800 1/min
15+1
D916 TI
n (RPM) =
2100 1/min
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Einspritzanlage

Fuel injection system

Systéme d’injection

Motortype

Engine Type

Type de moteur

D 924 T-E (A1,A2)

D 924 TI-E (A2,A3)

D 926 T-E (A1,A2)

D 926 TI-E (A2,A3)

D 924 TI-EA4

D 926 TI-EA4

Einspritzpumpe

Fuel injection

Pompe d’injection

Bosch VE (A1)

Bosch MW  (A2)

Bosch VE (A1)

Bosch MW  (A2)

um Bosch MW (A2) | Bosch P 3000 (A2) | Bosch MW (A2) | Bosch P 3000 (A2)

Fabrikat Make Marque Bosch P3000 (A2) | Bosch P 7100 (A3) | Bosch P3000 (A2) | Bosch P7100 (A3) Bosch P 7100
Regler Governor Régulateur Bosch Bosch Bosch Bosch

RSV (A2) | RSV (A2) | RSV (A2) | RSV (A2) Bosch
Fabrikat Make Marque RQV-K (A3) RQV-K (A3) EDC
Einspritzdiise Injection nozzle Injecteur DLLA 145P 632 |DLLA 145P 632 DLLA 145P 632

DLLA 145 P 632 DLLA 145 P 632
Bosch Bosch Bosch DLLA 145 P 669 DLLA 145P669 | DLLA 145P 669 DLLA 145 P 669

Einspritzdruck
Betriebsdruck

bar

Injection pressure
Operating press.

(PSI) bar

Press.d’'injection
Press.en service

bar

217+8
(3147 - 3263)

Einspritzdruck
Neuzustand

bar

Injection pressure
in new condition

(PSI) bar

Press.d’injection
al'état neuf

bar

225+8
(3263 - 3379)

Forderbeginn vor
O.T.in Grad
Kurbelwinkel

Fuel delivery
begin before TDC
in degree

Début d’injec.av.
PMH en °d’angle
de vilebrequin

Pour details voir Plaque signalétique moteur

Angaben siehe Motor - Typenschild

Details see Engine Type - plate
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Einspritzanlage

Fuel injection system

Systéme d’injection

Motortype Engine Type Type de moteur | D 924TI-EA5 | D 926 TI-EA5
Einspritzpumpe Fuel injection Pompe d’injection
Fabrikat Muame Marque Bosch
9 H-RP43

Regler Governor Régulateur

. Bosch
Fabrikat Make Marque EDC
Einspritzdiise Injection nozzle Injecteur
Bosch Bosch Bosch DLLA 145 P 669

Einspritzdruck
Betriebsdruck

bar

Injection pressure
Operating press.

(PSI) bar

Press.d’'injection
Press.en service

bar

217 + 8
(3147 -3263)

Einspritzdruck
Neuzustand

bar

Injection pressure
in new condition

(PSI) bar

Press.d’injection
al'état neuf

bar

225+ 8
(3263 -3379)

Forderbeginn vor
O.T.in Grad
Kurbelwinkel

Fuel delivery
begin before TDC
in degree

Débutd’injec.av.
PMH en °d’angle
de vilebrequin

Angaben siehe Motor-Typenschild
Details see Engine Type-plate
Pour details voir Plaque signalétique moteur
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Einspritzanlage

Fuel injection system

Systéme d’injection

Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB | D 906 T/Tl D914 T/TI D916 T/TI D926 TI

Einspritzpumpen | Injection pump Entrainement de

Antrieb drive side la pompe d'injec.

Untergruppe sub-group sous-group

7.06,7.10,7.11 7.06,7.10,7.11 7.06,7.10,7.11

Axialspiel Axial clearance Jeu axial 0,05 - 0,25 (0,002 - 0,010)
mm (inch) mm mm

Grenzwert Limit Valeur limite 0,55 (0,0217)
mm (inch) mm mm

Radialspiel Radial clearance Jeu radial 0,06- 0,15 (0,0024 - 0,0059)
mm (inch) mm mm

Grenzwert Limit Valeur limite 0,25 (0,0098)
mm (inch) mm mm

Durchmesser Hub diameter Diamétre Moyeu

Nabe 60 -0.06 ]

-0.09 (2,3587 - 2,3598)

mm (inch) mm mm

Durchmesser Bushing Diameétre couss. 0.06

h A +o,

Lagerbuchse diameter du palier 60 (2,3622 - 2.3646)

mm (inch) mm mm
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Einspritzanlage

Fuel injection system

Systéme d’injection

Motortype Engine Type Type de moteur | D924 T-E (A1,A2) | D924 TI-E (A2,A3) | D926 T-E (A1,A2) | D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4

Einspritzpumpen | Injection pump Entrainement de

Antrieb drive side la pompe d'injec.

Untergruppe sub-group sous-group

7.06 7.06 7.06

Axialspiel Axial clearance Jeu axial 0,05 - 0,25 (0,002 - 0,010)
mm (inch) mm mm

Grenzwert Limit Valeur limite 0,55 (0,0217)
mm (inch) mm mm

Radialspiel Radial clearance Jeu radial 0,06- 0,15 (0,0024 - 0,0059)
mm (inch) mm mm

Grenzwert Limit Valeur limite 0,25 (0,0098)
mm (inch) mm mm

Durchmesser Hub diameter Diamétre Moyeu

Nabe 10.08 (2,3587 - 2,3598)

-0,09 ' '

mm (inch) mm mm

Durchmesser Bushing Diameétre couss. 0.06

: A +o,

Lagerbuchse diameter du palier (2,3622 - 2.3646)

mm (inch) mm mm
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Einspritzanlage

Fuel injection system

Systéme d’injection

Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Einspritzpumpen | Injection pump Entrainement de
Antrieb drive side la pompe d’injec.
Untergruppe sub-group sous-group
7.07 7.07 7.07
Axialspiel Axial clearance Jeu axial 0,05-0,3
mm (inch) mm mm (0,002-0,0118)
Grenzwert Limit Valeur limite 06
mm (inch) mm mm (0,024)
Radialspiel Radial clearance Jeu radial 0,08-0,16
mm (inch) mm mm (0,003 - 0,006)
Grenzwert Limit Valeur limite 0.25
mm (inch) mm mm (0,0098)
Durchmesser Hub diameter Diametre Moyeu 60 -0.08
Nabe -0,10
mm (inch) mm mm (2,3583-2,359)
Durchmesser Bushing Diamétre couss. + 0,06
Lagerbuchse diameter du palier 60
mm (inch) mm mm (2,3622 - 2.3646)
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI

Zylinderkopf Cylinder head Culasse

Ventilfithrungen | Valve guide Guide de soupape

Aussendurch- Outside diameter | Diametre 16 +0,039 0.6310-0.6315

messer extérieur +0,028 ©, Y )
mm (inch) mm mm

Bohrung im Bore in cylinder Alésage de 0011

Zylinderkopf head culasse 16 7 (0,6299 - 0,6304)
mm (inch) mm mm

Ventilfuhrung Valve guide Guide de soupape

Innendurch- Inside diameter Diameétre +0,022

messer intérieur 10 0013 (0,3942 - 0,3946)
mm (inch) mm mm

UbermaBstufen Oversized Cotes de réparat. 0035 0039

rubendurch- | Outside diameter | Diametre 1625 10 (0,6409-0,6413) 165 oo  (06507-0,6511)
mm (inch) mm mm

Bohrung im Bore in cylinder Alésage du culasse 0011

i i 0,011 .

gylinderkopt head oversized Sgggﬁgfon 16,25 © (0,6398 - 0,6402) 16,5 (0,6496 - 0,6500)
mm (inch) mm mm

Ventilschaft Valve stem Tige de soupape

Durchmesser Diameter Inlet Diamétre

EinlaB Admission 9.96 -0,010 (0,3917 - 0,3921)
mm (inch) mm mm

Ventilschaft Valve stem Tige de soupape

Durchmesser Diameter Exhaust | Diametre

AuslaB Echappement 995 o010 (0,3913-0,3917)
mm (inch) mm mm

Ventilschaftspiel | Valve stem Jeudelatige de

EinlaB clearance, Inlet soupape/Admis-

normal normal sion, normale 0,053-0,072 (0,0021 - 0,0028)
mm (inch) mm mm

EinlaB Inlet Admission

Grenzwert Limit Limite 0,12 (0,0047)
mm (inch) mm mm
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D924 T-E (A1,A2) | D924 TI-E (A2,A3) | D926 T-E (A1,A2) | D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4
Zylinderkopf Cylinder head Culasse
Ventilfithrungen | Valve guide Guide de soupape
Aussendurch- Outside diameter | Diamétre 16 T0.039 (0,6310-0,6315)
messer extérieur +0,028 ! !
mm (inch) mm mm
Bohrung im Bore in cylinder Alésage de 0011
Zylinderkopf head culasse 16 (0,6299 - 0,6304)
mm (inch) mm mm
Ventilfuhrung Valve guide Guide de soupape 00
Innendurch- Inside diameter Diameétre +0,022
messer intérieur 10 +0,013 (0,3942 - 0,3946)
mm (inch) mm mm
UbermaBstufen Oversized Cotes de réparat. 0039 +0.039
AuBendurch- Outside diameter | Diametre 1625 7Y . ' 0.6507-0.6511
messer extérieur "7 +0,028 (0,6409-0,6413) 16,5 +0,028 ©, ! )
mm (inch) mm mm
Bohrung im Bore in cylinder Alésage du culasse 0011
Zylinderkopf head oversized Cotes de 16,25 T001 (0,6398 - 0,6402) 16,5 (0,6496 - 0,6500)
UbermaB réparation
mm (inch) mm mm
Ventilschaft Valve stem Tige de soupape
Durchmesser Diameter Inlet Diamétre
EinlaB Admission 9,96 9,010 (0,3917-0,3921)
mm (inch) mm mm
Ventilschaft Valve stem Tige de soupape
Durchmesser Diameter Exhaust | Diamétre 995 3913-03917
AuslaB Echappement 77 -0,010 (©. 0. )
mm (inch) mm mm
Ventilschaftspiel | Valve stem Jeudelatige de
EinlaBB clearance, Inlet soupape/Admis- ~
normal normal sion, normale 0,053 -0,072 (0,0021 - 0,0028)
mm (inch) mm mm
EinlaB Inlet Admission
Grenzwert Limit Limite 0,12 (0,0047)
mm (inch) mm mm
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D924 TI-EA5 | D 926 TI-EA5
Zylinderkopf Cylinder head Culasse
Ventilfithrungen | Valve guide Guide de soupape
Aussendurch- Outside diameter | Diametre 16 +0,039 0.6310-0.6315
messer (inch) extérieur +0,028 ©, Y )
mm inch) mm mm
Bohrung im Bore in cylinder Alésage de 0011
Zylinderkopf head culasse 16 7 (0,6299 - 0,6304)
mm (inch) mm mm
Ventilfuhrung Valve guide Guide de soupape
Innendurch- Inside diameter Diameétre +0,022
messer intérieur 10 0013 (0,3942 - 0,3946)
mm (inch) mm mm
UbermaBstufen Oversized Cotes de réparat. 0035 0039
AuBendurch- Outside diameter | Diamétre +0, ' _
messer extérieur 16,25 +0,028 (0,6409 - 0,6413) 16,5 +0,028 (0,6507-0,6511)
mm (inch) mm mm
Bohrung im Bore in cylinder Alésage du culasse 0011
Zylinderkopf head oversized Cotes de +0,011 . i
UbermaB ( | réparation 16,25 (0,6398 - 0,6402) 16,5 (0,6496 - 0,6500)
mm inch) mm mm
Ventilschaft Valve stem Tige de soupape
Durchmesser Diameter Inlet Diamétre
EinlaB Admission 3.96 -0,010 (0,3917-0,3921)
mm (inch) mm mm
Ventilschaft Valve stem Tige de soupape
Durchmesser Diameter Exhaust | Diametre )
AuslaB Echappement 9,95 . 0,010 (0,3913-0,3917)
mm (inch) mm mm
Ventilschaftspiel | Valve stem Jeudelatige de
EinlaB clearance, Inlet soupape/Admis-
normal normal sion, normale 0,053-0,072 (0,0021 - 0,0028)
mm (inch) mm mm
EinlaB Inlet Admission
Grenzwert Limit Limite 012 (0,0047)
mm (inch) mm mm
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D 904 NA/TB D904 T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D 926 TI
Ventilschaftspiel | Valve stem Jeudelatige de
AuslaB normal ;Igﬁr:]aar;ce Exhaust ;%l:r?:r?terﬁf)cr?r?gl-e 0,063-0,082  (0,0025 - 0,0032)
mm (inch) mm mm
AuslaBB Exhaust Echappement
Grenzwert Limit Limit 0'13 (0'0051)
mm (inch) mm mm
Ventilsitzring Valve seat rin? Bague de siege de 0085
EinlaB AuBen- Inlet outside dia- | soup. Admission ' }
durchmesser meter normal diam.extér.cote >45 +0,066 (2,1483 - 2,1490)
normal mm (inch) mm | d’origine mm
EinlaB AuBen- Inlet outside dia- | Admission dia- 0,085
durchmesser meter métre extérieur +0,085 55 21680 -2.1687
UbermaBstufen oversized cotes de réparat. 4,75 40,066 (2,1581-2,1589) +0,066 (2,1680-2, )
mm (inch) mm mm
EinlaB Bohrung im | Inlet bore diame- | Admission alésage
Zylinderkopf terin cyl. head dans la culasse 545 *001° (2,1457 - 2,1464)
normal normal normal ! ! !
mm (inch) mm mm
EinlaB Bohrung im | Inlet bore diame- | Admission alésage 40,019
Zylinderkopf terin cyl.head dans la culasse 5475 T0019 (2,1555 - 2,1563) 55 (2,1654-2,1661)
UbermaBstufen oversized cotes de réparat. ' ! !
mm (inch) mm mm
AuslaB AuBBen- Exhaust outside Echappement 0070
gg:;tgl\esser diameter normal glc?rrrnngtler extér. 46,5 +o:054 (1,8328 - 1,8335)
mm (inch) mm mm
AuslaB AuBBen- Exhaust outside Echappement 0,070 40,070
durchmesser diameter alésage extér. ’ ! -
UbermaBstufen | oversized cotesgde réparat. 46,75 +0,054 (1,8427 - 1,8433) 47 o054 (18525 -1.8531)
mm (inch) mm mm
AuslaB Bohrung Exhaust bore dia- | Echappement .
im Zylinderkopf meterin cyl.head |alésage dansla +0,01
normal normal culasse, normal ' (1,8307 -1,8313)
mm (inch) mm mm
AuslaBB Bohrung Exhaust bore dia- | Echappem.alésa- +0.016
im Zylinderkopf meterin cyl. head | ge dans la culasse 46,75 +0,016 (1,8406 - 1,8412) 47 (1,8504 - 1,8510)
UbermafBstufen oversized cotes de réparat. ! !
mm (inch) mm mm
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype

Engine Type

Type de moteur

D 924 T-E (A1,A2)

D 924 TI-E (A2,A3)

D 926 T-E (A1,A2)

D 926 TI-E (A2,A3)

D 924 TI-EA4

D 926 TI-EA4

Ventilschaftspiel

Valve stem

Jeu de la tige de

AuslaB normal clearance Exhaust | soupape/Echap-
o berment normale 0,063-0,082  (0,0025-0,0032)
mm (inch) mm mm
AuslaBB Exhaust Echappement
Grenzwert Limit Limit 0,13 (0,0051)
mm (inch) mm mm
Ventilsitzrin Valve seat ring Bague de siege de +0.085
EinlaB AuBen- Inlet outside dia- | soup. Admission 54,5 ' (2,1483 - 2,1490)
durchmesser meter normal diam.extér.cote +0,066
normal mm (inch) mm | d’origine mm
EinlaB AuBen- Inlet outside dia- | Admission dia- . 0,085
durchmesser meter métre extérieur +0,085 55 21680 -2.1687
UbermaBstufen oversized cotes de réparat. 475 +0,066 (2,1581-2,1589) +0,066 (2,1680-2, )
mm (inch) mm mm
EinlaB Bohrung im | Inlet bore diame- | Admission alésage
Zylinderkopf terin Cyl head dans la culasse 545 +0,019 (2 1457 -2 1464)
normal normal normal ! ! !
mm (inch) mm mm
EinlaB Bohrung im | Inlet bore diame- | Admission alésage . 10019
Zylinderkopf terin cyl.head dans la culasse 40,01 . i
UbermaBstufen oversized cotes de réparat. 4,75 (2,1555-2,1563) >> (2,1654-2,1661)
mm (inch) mm mm
AuslaB AuBBen- Exhaust outside Echappement
durchmesser diameter normal | diaméter extér. +0,085
normal normal 53,3 40,066 (2,1010-2,1018)
mm (inch) mm mm
AuslaB AuBen- Exhaust outside Echappement
durchmesser diameter alésage extér. +0,085 +0,085
UbermaBstufen oversized cotes de réparat. 53,35 +0,066 (2,1109-2,1116) 53,8 +0,066 (2,1207 - 2,1215)
mm (inch) mm mm
AuslaB Bohrung Exhaust bore dia- | Echappement
im Zylinderkopf meterin cyl.head |alésage dansla +0,019
normal normal culasse, normal ' (2,0984 - 2,0992)
mm (inch) mm mm
AuslaB Bohrun? Exhaust bore dia- | Echappem.alésa- 0.019 001
im Zylinderkop meter in cyl. head | ge dans la culasse +0,01 ' .
UbermaBstufen oversized cotes de réparat. 23,55 (2,1083 - 2,1090) 53,8 (2,1181-2,1189)
mm (inch) mm mm
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Ventilschaftspiel | Valve stem Jeudelatige de
AuslaB normal clearance Exhaust | soupape/Echap-
o berment normale 0,063-0,082  (0,0025-0,0032)
mm (inch) mm mm
AuslaBB Exhaust Echappement
Grenzwert Limit Limit 0,13 (0,0051)
mm (inch) mm mm
Ventilsitzrin Valve seatrin Bague de siege de +0.085
EinlaB AuBen- Inlet outside Eiia- soup. Admission 54,5 ' 2,1483 - 2,1490
durchmesser meter normal diam.extér.cote +0,066 ( )
normal mm (inch) mm | d’origine mm
EinlaB AuBen- Inlet outside dia- | Admission dia- 0,085
durchmesser meter métre extérieur +0,085 55 21680 -2.1687
UbermaBstufen oversized cotes de réparat. 4,75 40,066 (2,1581 - 2,1589) +0,066 (2,1680-2, )
mm (inch) mm mm
EinlaB Bohrung im | Inlet bore diame- | Admission alésage
Zylinderkopf terin cyl. head dans la culasse 545 T0019 (2,1457 - 2,1464)
normal normal normal ! ! !
mm (inch) mm mm
EinlaB Bohrung im | Inlet bore diame- | Admission alésage 10019
Zylinderkopf ter in cyl.head dans la culasse , }
UbermaBstufen oversized cotes de réparat. 4,75 (2,1555-2,1563) >> (2,1654-2,1661)
mm (inch) mm mm
AuslaB AuBBen- Exhaust outside Echappement
durchmesser diameter normal | diaméter extér. +0,085
Cormm] ! Corma e 53,3 o066 (2,1010-2,1018)
mm (inch) mm mm
AuslaB AuBBen- Exhaust outside Echappement
durchmesser diameter alésage extér. +0,085
UbermaBstufen oversized cotes de réparat. 53,35 (2,1109-2,1116) 53,8 +0,066 (2,1207 - 2,1215)
mm (inch) mm mm
AuslaB Bohrung Exhaust bore dia- | Echappement
im Zylinderkopf meterin cyl.head |alésage dansla +0,019
normal normal culasse, normal 53,3 (2,0984 - 2,0992)
mm (inch) mm mm
AuslaB Bohrun? Exhaust bore dia- | Echappem.alésa- 0019
im Zylinderkop meter in cyl. head | ge dansla culasse : .
UbermafBstufen oversized cotes de réparat. 23,55 (2,1083 - 2,1090) 53.8 (2,1181-2,1189)
mm (inch) mm mm
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI

EinlaB Hohe Inlet valve seating | Admission haut. NA= 10,7 -0,1 9,7 -0,05 NA= 10,7 -0,1

Ventilsitzring ring height bague de siege de | (0,4173-0,4213) | (0,3799-0.3819) | (0,4173-0,4213) 9,7-0,05

normal normal soupape, normal |TB= 9,7 -0,05 TB= 9,7 -0,05 (0,3799-0,3819)
mm (inch) mm mm | (0,3799-0.3819) (0,3799-0.3819)

EinlaB Hohe Inlet valve seating | Admission haut. NA=10,95-0,1 9,95-0,05 NA=10,95-0,1

Ventilsitzring ring height bague de siege de | (0,4272-0,4311) | (0,3898-0,3917) | (0,4272-0,4311) 9,95-0,05

1. UbermaBstufe | 1st oversize soup.ier cotesde | TB=9,95-0,05 TB= 9,95-0,05 (0,3898-0,3917)
mm (inch) mm | réparat. mm | (0,3898-0,3917) (0,3898-0,3917)

EinlaB Hohe Inlet valve seating | Admission haut. NA= 11,2-0,1 10,2 -0,05 NA= 11,2-01

Ventilsitzring ring height bague de siége de | (0,4370-0,4409) | (0,3996-0,4016) | (0,4370-0,4409) 10,2 -0,05

2. UbermafBstufe |2nd oversize soup.2¢e cotes de TB=10,2-0,05 TB=10,2-0,05 (0,3996 - 0,4016)
mm (inch) mm | réparat. mm | (0,3996-0,4016) (0,3996-0,4016)

AuslaB Hohe Exhaust valve Echappem. haut.

Ventilsitzring seating ring bague de siege de 10,7-0.1

normal height normal soupape, normal (0,4173-0,4213)
mm (inch) mm mm

AuslaB Hohe Exh. valve seating | Echappem. haut.

Ventilsitzring ring height bague de siége de 10,95-0,1 11,2-0,1

UbermafBstufen oversize soup.cotes de (0,4272-0,4311) (0,4370-0,4409)
mm (inch) mm | réparat. mm

EinlaB/AuslaB
Bohrungstiefe im
Zylinderkopf

normal mm

Depth of inlet /

exhaust bore in

cyl.head, normal
(inch) mm

Admis./Echap.pro-
fondeur d’alésage
de la culasse

normal mm

(0,5315-0,5354)

13,5 + 0.1

EinlaB/AuslaB
Bohrungstiefe im
Zyl.Kopf Uber-
mafBstufen mm

Depth of inlet /

exh. bore in cyl.

head oversize
(inch) mm

Admis./Echap.pro-
fondeur d’alésage
de la culasse cotes

13,75 + 01
(0,5413 - 0,5453)

14 +0,1
(0,5512-0,5551)

Ventilsitzbreite
Einla3

mm

Valve seat width
Inlet

(inch) mm

de répar. mm
Largeur de siege
soupape
Admission

mm

NA= 2,5 +0,9
(0,0984-0,1339)
TB= 2,9 +0.1

(0,1142-0,1535)

2,9 +1
(0,1142-0,1535)

NA= 2,5 +0.9
(0,0984-0,1339)
TB= 2,9 +0.1

(0,1142-0,1535)

2,9 +1
(0,1142-0,1535)

Ventilsitzbreite

Valve seat width

Largeur de siege

2+038

AuslaBB Exhaust soupape
Echappement (0,0787-0,1102)
mm (inch) mm mm
Ventilteller Valve head Téte de soupape |NA=51,6 0,1 52,7+0,1 NA= 51,6 £0,1
@ EinlaB diameter & Admission (2,0276-2,0354) | (2.0709-2,0787) | (2,0276-2,0354) 52,7 £0,1
Inlet TB= 52,7 £0,1 TB= 52,7 £0,1 ((2,0709 - 2,0787))
mm (inch) mm mm | (2,0709-2,0787) (2,0709-2,0787)
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4
EinlaB Hohe Inlet valve seating | Admission haut.
Ventilsitzring ring height bague de siege de
normal normal soupape, normal 10,2 _¢,05 (0,3996 - 0,4016)
mm (inch) mm mm
EinlaB Hohe Inlet valve seating | Admission haut.
Ventilsitzring ring height bague de siege de
1. UbermaBstufe | 1st oversize soup.1er cotes de 10,45 9,05 (0,4094-0,4114)
mm (inch) mm | réparat. mm
EinlaB Hohe Inlet valve seating | Admission haut.
Ventilsitzring ring height bague de siege de
2. UbermafBstufe |2nd oversize soup.2¢e cotes de 10,7 _0,05 (0,4193-0,4213)
mm (inch) mm | réparat. mm
AuslaB Hohe Exhaust valve Echappem. haut.
Ventilsitzring seating ring bague de siege de
normal height normal soupape, normal 10,9 0,05 (0,4272-0,4291)
mm (inch) mm mm
AuslaB Hoéhe Exh. valve seating | Echappem. haut.
Ventilsitzring ring height bague de siege de 11,15-0,05 11,4-0,05
UbermaBstufen oversize soup.cotes de (0,4370-0,4390) (0,4469 - 0,4488)
mm (inch) mm | réparat. mm

EinlaB/AuslaB
Bohrungstiefe im
Zylinderkopf

normal mm

Depth of inlet /

exhaust bore in

cyl.head, normal
(inch) mm

Admis./Echap.pro-
fondeur d’alésage
de la culasse

normal mm

14 +0,1

(0,5512-0,5551)

EinlaB/AuslaB
Bohrungstiefe im
Zyl.Kopf Uber-
mafBstufen mm

Depth of inlet /

exh. bore in cyl.

head oversize
(inch) mm

Admis./Echap.pro-
fondeur d’alésage
de la culasse cotes
de répar. mm

14,25 *o!
(0,5610 - 0,5650)

145 +0,1

(0,5709-0,5748)

Ventilsitzbreite

Valve seat width

Largeur de siege

2+09

EinlaB Inlet soupape
Admission (0,0787-0,1142)
mm (inch) mm mm
Ventilsitzbreite Valve seat width | Largeur de siege
AuslaBB Exhaust soupape 32+15
_ Echappement (0,1260 - 0,1850)
mm (inch) mm mm
Ventilteller Valve head Téte de soupape
¢ EinlaB ?mgeter & Admission 52,2+0,1 (2,0512-2,0591)
mm (inch) mm mm
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D924 TI-EAS5| D926 TI-EA5

EinlaB Hohe Inlet valve seating | Admission haut.

Ventilsitzring ring height bague de siége de 10,2-0,05

normal normal soupape, normal (0,3996 - 0,4016)
mm (inch) mm mm

EinlaB Hohe Inlet valve seating | Admission haut.

Ventilsitzring ring height bague de siége de 10,45 -0,05

1. UbermaBstufe | 1st oversize soup.1er cotes de (0,4094 - 0,4114)
mm (inch) mm | réparat. mm

EinlaB Hohe Inlet valve seating | Admission haut.

Ventilsitzring ring height bague de siege de 10,7 -0,05

2. UbermafBstufe |2nd oversize soup.2¢e cotes de (0,4193-0,4213)
mm (inch) mm | réparat. mm

AuslaB Hohe Exhaust valve Echappem. haut.

Ventilsitzring seating ring bague de siege de 10,9 -0,05

normal height normal soupape, normal (0,4272-0,4291)
mm (inch) mm mm

AuslaB Hohe Exh. valve seating | Echappem. haut.

Ventilsitzring ring height bague de siege de 11,15-0,05 11,4-0,05

UbermafBstufen oversize soup.cotes de (0,4370-0,4390) (0,4469 - 0,4488)
mm (inch) mm | réparat. mm

EinlaB/AuslaB
Bohrungstiefe im
Zylinderkopf
normal mm

Depth of inlet /

exhaust bore in

cyl.head, normal
(inch) mm

Admis./Echap.pro-
fondeur d’alésage
de la culasse

normal mm

14 +0,1
(0,5512-0,5551)

EinlaB/AuslaB
Bohrungstiefe im
Zyl.Kopf Uber-
mafBstufen mm

Depth of inlet /

exh. bore in cyl.

head oversize
(inch) mm

Admis./Echap.pro-
fondeur d’alésage
de la culasse cotes
de répar. mm

14,25 + 0.1
(0,5610-0,5650)

14 +0,1
(0,5709 - 0,5748)

Ventilsitzbreite
Einla3

Valve seat width
Inlet

Largeur de siege
soupape

2+09

Admission (0,0787 -0,1142)
mm (inch) mm mm
Ventilsitzbreite Valve seat width | Largeur de siege
AuslaB Exhaust soupape 32+15
Echappement (0,1260 - 0,1850)
mm (inch) mm mm
Ventilteller Valve head Téte de soupape
@ EinlaB diameter @ Admission 52,2 £0,1
Inlet (2,0512 - 2,0591)
mm (inch) mm mm
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Ventilteller Valve head Téte de soupape
@ AuslaB diameter & Echappement 9 43,6 £0,1
Exhaust (1,7126 - 1,7205)
mm (inch) mm mm
Sitzwinkel Valve seat angle | Angle desiege
EinlaB Inlet Admission NA = 45° NA = 45° 30°
30°
Grad degree degrés TB = 30° TB = 30°
Sitzwinkel Valve seat angle Angle de siege
AuslaBB Exhaust Echappement 45°
Grad degree degrés
Randstarke Rim thickness Epaisseur de bord NA =2 2,3 NA =2
EinlaB Inlet Admission (0,0787) (0,0906) (0,0787) 2,3
TB = 2,3 TB = 2,3 (0,0906)
mm (inch) mm mm (0,0906) (0,0906)
Randstarke Rim thickness Epaisseur de bord
AuslaB Exhaust Echappement 1,9
. (0,0748)
mm (inch) mm mm
VerschleiBgrenze |Wear Limit Limite d'usure
EinlaB Inlet Admission 1,5
AuslaBB Exhaust Echappement (0,059)
mm (inch) mm mm
Ventilrlcksteh- Valve recess Retrait de soup.
maB EinlaB Inlet Admission 1,2+0.2
normal normal normal (0,0472 -0,0551)
mm (inch) mm mm
Grenzwert Limit Valeur limite 1,9
(0,0748)
mm (inch) mm mm
Ventilricksteh- Valve recess Retrait de NA=1,5+0.2 1,3+0.2 NA=1,510.2
maB AuslaB Exhaust soupape Echappe- | (0,0591-0,0669) | (0,0512-0,0591) | (0,0591-0,0669) 1,3 102
normal normal ment normal TB=1,3+0.2 TB=1,3+0.2 (0,0512-0,0591)
mm (inch) mm mm | (0,0512-0,0591) (0,0512-0,0591)
NA=2,2 2 NA=2,2
Grenzwert Limit Valeur limite (0,0866) (0,0787) (0,0866) 2
TB =2 TB =2 (0,0787)
mm (inch) mm mm (0,0787) (0,0787)
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D 924 TI-EA4 D 926 TI-EA4
Ventilteller Valve head Téte de soupape
& AuslaB g)l(?]gs;cfr & Echappement 48,840, 1 (1,9173 - 1,9252)
mm (inch) mm mm
Sitzwinkel Valve seatangle | Angle desiege
EinlaBB Inlet Admission o
30
Grad degree degrés
Sitzwinkel Valve seat angle Angle de siege
AuslaB Exhaust Echappement 45°
Grad degree degrés
Randstarke Rim thickness Epaisseur de bord
EinlaBB Inlet Admission 2.82 (0,1110)
mm (inch) mm mm
Randstarke Rim thickness Epaisseur de bord
AuslaB Exhaust Echappement 2,92 (0,1150)
mm (inch) mm mm
VerschleiBgrenze |Wear Limit Limite d'usure
EinlaBB Inlet Admission
AuslaBB Exhaust Echappement 1.8 (0,0709)
mm (inch) mm mm
Verétilruckéteh- Valve recess Retrait de soup.
maf Einla Inlet Admission
normal normal normal 1,2+02  (0,0472-0,0551)
mm (inch) mm mm
Grenzwert Limit Valeur limite 19 (0,0778)
mm (inch) mm mm
Ventilrtcksteh- Valve recess Retrait de
maf AuslaB Exhaust soupape Echappe-
normal normal ment normal 1,3+02  (0,0512-0,0596)
mm (inch) mm mm
Grenzwert Limit Valeur limite 2 (0,0787)
mm (inch) mm mm
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI -EA5
Ventilteller Valve head Téte de soupape
@ AuslaB g)l(?gs;cter & Echappement 48,840, 1 (1,9173 - 1,252)
mm (inch) mm mm
Sitzwinkel Valve seat angle | Angle desiege
EinlaB Inlet Admission o
30
Grad degree degrés
Sitzwinkel Valve seat angle Angle de siege
AuslaB Exhaust Echappement 45°
Grad degree degrés
Randstarke Rim thickness Epaisseur de bord
EinlaBB Inlet Admission 2,82 (0,1110)
mm (inch) mm mm
Randstarke Rim thickness Epaisseur de bord
AuslaB Exhaust Echappement 2,92 (0,1150)
mm (inch) mm mm
VerschleiBgrenze |Wear Limit Limite d'usure
EinlaBB Inlet Admission
AuslaBB Exhaust Echappement 1.8 (0,0709)
mm (inch) mm mm
Verétilruckéteh- Valve recess Retrait de soup.
maf Einla Inlet Admission
normal normal normal 1,202 (0,0472-0,0551)
mm (inch) mm mm
Grenzwert Limit Valeur limite 19 (0,0778)
mm (inch) mm mm
Ventilrticksteh- Valve recess Retrait de
maf AuslaB Exhaust soupape Echappe-
normal normal ment normal 1,3+0.2 (0,0512-0,0596)
mm (inch) mm mm
Grenzwert Limit Valeur limite 2 (0,0787)
mm (inch) mm mm
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Zylindereinheit Cylinder Assembly Unité-Cylindre
Motortype Engine Type Type de moteur | D 904 NA/TB D904 T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D 926 TI
Gesamthohe des | Total of height Hauteur totale de
Zylinderkopfes cylinder head culasse 114 ¢,
mm (inch) mm mm (4,4803 - 4,4882)
Grenzwert Limit Valeur limite 113,3
. (4,4606)
mm (inch) mm mm
Ventilfeder Valve sprin Ressort de soup. Bish iously. i ' s 6.3
Windungen Total windings Spires au total ISher, pre viously, jusqu- a Neu, new, nouveau 2 Feder Ausl.
insgesamt 7,8 6,3 2 st spring Exh. 7
2 e Ressort Echap.
Lange Length Longueur non . . . ‘s 57 (2,244)
ungespannt unloaded comprimée Bisher, pre viously, jusqu’ a Neu, new, nouveau 2 Feder Ausl. 49,8
normal normal normal 775 (2,953) 57 (2,244) 2 st spring Exh. 1,961)
mm (inch) mm mm 2 e Ressort Echap.
Lange Length Longueur non 57 (2,1654)
ungespannt unloaded comprimée, limite Neu, new, nouveau 2 Feder Ausl. 47
Ermudungsgrenze | Fatigue limit de fatigue 55 (2,1654) 2 st spring Exh. 1,850)
mm (inch) mm mm 2 e Ressort Echap.
Zylinderkopf- Cylinder head bolt | Boulons de
schrauBen culasse 161-15
Lange Length Longueur '
mm (inch) mm mm (6,2795 - 2,1654)
Grenzwert Limit Valeur limit 162,5
. (6,3976)
mm (inch) mm mm
Zylinderlauf- Cylinder liner Chemise de 122 4002
buchse cylinder 115 +0,02 120 +0,02 ;
Bohrung,normal | Bore, normal Alésage, normal (4,5276 - 4,5283) (4,7244 - 4.7252) (4,8031 -
mm (inch) mm mm 4,8039)
Bohrung Bore wear Alésage
VerschleiBgrenze | Limit Limite d'usure
mm (inch) mm mm
Uberstand zum projecting length | projektion a boite Weichstoff-Dichtung Metall-Dichtung
Kurbelgehause to crankcase de manivelle soft substance gasket 0,03-0,08 metal gasket 0,05-0,1
mm (inch) mm mm | joint non metallique molle (0,0012-0,031) joint metallique (0,002 - 0,0039)
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Zylindereinheit Cylinder Assembly Unité-Cylindre
Motortype Engine Type Type de moteur | D924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D 924 TI-EA4 D 926 TI-EA4
Gesamthohe des | Total of height Hauteur totale de
Zylinderkopfes cylinder head culasse 114 0,2
. (4,4803 - 4,4882)
mm (inch) mm mm
Grenzwert Limit Valeur limite 113,3
. (4,4606)
mm (inch) mm mm
Ventilfeder Valve spring Ressort de soup.
Windungen Total windings Spires au total 2 Feder AuslaB
insgesamt 6,75 2nd Spring Exhaust 7,75
2e Ressort Echappement
Lange Length Longueur non 2 Feder AuslaB
t loaded imé eder Ausla
ggg;sap;ann ﬂgr?:af ;%Trﬁgl|mee 63,5(2,5) 2nd Spring Exhaust 55,5 (2,1850)
mm (inch) mm mm 2e Ressort Echappement
Lange Length Longueur non 2F
s eder AuslaB3
ungespannt unloaded comprimée, limite X
Ermidungsgrenze | Fatigue limit de fatigue 61,5(2,4213) 2nd Spring Exhaust 53,5 (2,1063)
mm (inch) mm mm 2e Ressort Echappement
Zylinderkopf- Cylinder head bolt | Boulons de
sci?rauBen culasse 161-1,5
Lange Length Longueur (6,2795 - 2,1654)
mm (inch) mm mm ! !
Grenzwert Limit Valeur limit 162,5
. (6,3976)
mm (inch) mm mm
Zylinderlauf- Cylinder liner Chemise de
buchse cylinder
Bohrung,normal | Bore, normal Alésage, normal
mm (inch) mm mm
Bohrung Bore wear Alésage
VerschleiBgrenze | Limit Limite d'usure
mm (inch) mm mm
Uberstand zum projecting length | projektion a boite Weichstoff-Dichtung Metall-Dichtung
Kurbelgehause to crankcase de manivelle soft substance gasket 0,03-0,08 metal gasket 0,05-0,1
mm (inch) mm mm | joint non metallique molle ~ (0,0012-0,031) joint metallique (0,002 -0,0039)
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Gesamthohe des | Total of height Hauteur totale de
Zylinderkopfes cylinder head culasse 114 ¢
mm (inch) mm mm (4,4803 - 4,4882)
Grenzwert Limit Valeur limite
mm (inch) mm mm
Ventilfeder Valve spring Ressort de soup.
Windungen Total windings Spires au total 6.75 g:jz;:iAn;SIIE?(?maust 775
insgesamt ' ’
9 2e Ressort Echappement
Lange Length Longueur non 2 Feder AuslaB
ungespannt unloaded comprimée 63,5 (2,5) 2nd Spring Exhaust 55,5 (2,1850)
mm (inch) mm mm 2e Ressort Echappement
Lange Length Longueur non 2 Feder AuslaB
ungespannt unloaded comprimée, limite .
Ermidungsgrenze | Fatigue limit de fatigue 61,5(2,4213) 2nd Spring Exhaust 53,5 (2,1063)
mm (inch) mm mm 2e Ressort Echappement
Zylinderkopf- Cylinder head bolt | Boulons de
sci?rauBen culasse 16115
Lange Length Longueur Py
mm (inch) mm mm (6,2795 - 6,3386)
Grenzwert Limit Valeur limit 1625
mm (inch) mm mm (6,3976)
Zylinderlauf- Cylinder liner Chemise de
buchse cylinder 122+0,2
Bohrung,normal Bore, normal Alésage, normal (4,8031 - 4,8039)
mm (inch) mm mm ! !
Bohrung Bore wear Alésage
VerschleiBgrenze | Limit Limite d'usure
mm (inch) mm mm

Uberstand zum
Kurbelgehause

mm

projecting length
to crankcase

(inch) mm

projektion a boite
de manivelle

mm

Metall-Dichtung ¢,05-0,1

metal gasket (0,002 - 0,0039)
joint metallique
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Zylindereinheit Cylinder Assembly Unité-Cylindre
Motortype Engine Type Type de moteur | D 904 NA/TB D904 T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Kolben Piston Piston
Durchmesser Diameter Diamétre 115 120 122
normal normal normal (4,5276) (4,7244) (4,8031)
mm (inch) mm mm
Bohrung fur Piston pin bore Alésage d'axe de 0012
Kolbenbolzen diameter piston ' )
45 40,005 (1,7719-1,7721)
mm (inch) mm mm
Kolbenbolzen Piston pin Diamétre axe de
Durchmesser diameter piston )
45 006 (1,7714-1,7717)
mm (inch) mm mm
Kolbenringnut Piston ring groove | Hauteur de gorge emessen auf 272 40015 gemessen auf "
Hohe 1. Ringnut | width of 1ng pour segment de 2,72 £0,015 gased on d112 ’(0 1065,  based on @117 (3(;2122;20_’0&1'106;;;
groove feu (0,1065-0,1077) m . (4,4094) ' measurésur  (44063) | o
mm (inch) mm mm easure sur 0,1077) 0,1274) ms.
Hoéhe 2. Ringnut | Width 2nd groove | Hauteur de la 2¢ 008
gorge ' -
2,5 006 (0,1008-0,1016)
mm (inch) mm mm
Héhe Olringnut Width of scraper | Hauteur de gorge
ring groove pour segment +0,04 ]
racleur d'huile 4 4002 (0,1583-0,1591)
mm (inch) mm mm
Kolbenringe Piston rings Segments
Axialspiel Axial clearance Jeu axial 1er seg- emessen auf 10-0.03 £ _
1. Kompressions- | 15t compression mentde 0,010-0,030 gased on 3112 0'(20002;3 ¢ g::;:s;n gy 2110016590119
ring ring compression (0,0004 - 0,0012) , (4,4094) ' : (4,4063) | (00043 - b0.(4,6850)
mm (inch) mm mm measure sur 0,0012) measuré sur 0,0065) m.s.
Spielgrenze Clearance limit Limite de jeu
mm (inch) mm mm
2. 2nd compression | 2e segment de
Kompressionsring | ring compression 0,010-0,022 0,070-0,102
mm (inch) mm mm (0,0004 - 0,0009) (0,0028 - 0,0040)
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D 924 TI-EA4 D 926 TI-EA4

Kolben Piston Piston

Durchmesser Diameter Diamétre 122

normal normal normal (4,8031)
mm (inch) mm mm '

Bohrung fur Piston pin bore Alésage d'axe de

i i 12

Kolbenbolzen diameter piston Ig,gos (1,7719-1,7721)
mm (inch) mm mm '

Kolbenbolzen Piston pin Diamétre axe de

Durchmesser diameter piston 45 o0 (1,7714-1,7717)
mm (inch) mm mm

Kolbenringnut Piston ring groove | Hauteur de gorge emessen auf

Hohe 1. Ringnut | width of 1ng pour segment de 3,22 £0,015 gased on ! @119

groove feu 0,1262-0,1274 , 4,6850

Hoéhe 2. Ringnut

Width 2nd groove

Hauteur de la 2¢

gorge +0,08 )
2,5 40,06 (0,17008-0,1016)
mm (inch) mm mm
Héhe Olringnut Width of scraper | Hauteur de gorge to0a
ring groove pour segment ' )
racleur d'huile +0,02 (0,1583-0,1591)
mm (inch) mm mm
Kolbenringe Piston rings Segments
Axialspiel Axial clearance Jeu axial 1er seg-
1. Kompressions- | 1st compression mentde 0,110-0,165 g:gfis;in auf g119
ring ring compression (0,0043 - 0,0065) (4,6850)

measuré sur

mm (inch) mm mm
Spielgrenze Clearance limit Limite de jeu

mm (inch) mm mm
2 2nd compression 2e segment de

Kompressionsring

mm

ring

(inch) mm

compression

mm

0,070-0,102
(0,028 - 0,0040)
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur D 924 TI-EA5 D 924 TI-EA5
Kolben Piston Piston
Durchmesser Diameter Diamétre 122
normal normal normal (4,8031)
mm (inch) mm mm '
Bohrung fur Piston pin bore Alésage d'axe de
i i 0,012
Kolbenbolzen diameter piston 45 io o (1,7719-1,7721)
mm (inch) mm mm '
Kolbenbolzen Piston pin Diamétre axe de
Durchmesser diameter piston 45 o0 (1,7714-1,7717)
mm (inch) mm mm
Kolbenringnut Piston ring groove | Hauteur de gorge f
Hohe 1. Ringnut | width of 1ng pour segment de 3,22 £0,015 g:srzzs;in au @119
groove feu 0,1262-0,1274 , 4,6850
mm (inch) mm mm ( ) measuré sur ( )
Hoéhe 2. Ringnut | Width 2nd groove | Hauteur de la 2¢ 008
gorge 2,5 +0'06 (0,17008-0,1016)
mm (inch) mm mm
Héhe Olringnut Width of scraper | Hauteur de gorge to0a
ring groove pour segment ' }
racleur d'huile +0,02 (0,1583-0,1591)
mm (inch) mm mm
Kolbenringe Piston rings Segments
Axialspiel Axial clearance Jeu axial 1er seg-
1. Kompressions- | 1st compression mentde 0,110-0,165 g:ggs;in auf 2119
ring ring compression (010043 - 0,0065) (4,6850)

measuré sur

mm (inch) mm mm
Spielgrenze Clearance limit Limite de jeu

mm (inch) mm mm
2 2nd compression | 2e segment de

Kompressionsring

mm

ring

(inch) mm

compression

mm

0,070-0,102
(0,028 - 0,0040)
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D 904 NA/TB D904 T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Spielgrenze Clearance limit Limite de jeu
mm (inch) mm mm
Olschlitzring Slotted oil ring Segment racleur 0,010-0,025 0,030-0,065
: (0,0004 - 0,0010) (0,0012 -
mm (inch) mm mm 0,0026)
Spielgrenze Clearance limit Limit de jeu
mm (inch) mm mm

StoBspiel Ver-
dichtungsringe
normal

Gap clearance,
compression ring,
normal

Jeu ala coupe
segments de
compression,

0,4-0,65
(0,0157 - 0,0256)

mm (inch) mm | normal mm
StoBspiel Gap clearance Jeu ala coupe
Grenzwert limit Limite
mm (inch) mm mm
StoBspiel Gap clearance Jeu ala coupe
Olschlitzring slotted oil ring segment racleur 03-0,6
normal normal normal (0,0118 - 0,0236)
mm (inch) mm mm
StoBspiel Gap clearance Jeu alacoupe
Grenzwert limit Limite
mm (inch) mm mm
Pleuelstange Connecting rod Bielle
Bohrung fur Piston pin borein | Alésage pour
Kolbenbolzen- bushing bague de pied de 49+0,025
buchse bielle (1 9291 -1 9301)
mm (inch) mm mm ! !
AuBendurch- Outside diameter | Bague de pied de
messer Kolben- piston pin bushing | bielle, Diamétre 49,065 +0,04
bolzenbuchse extérieur (1,9317 - 1,9333)
mm (inch) mm mm ! !
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4

Spielgrenze Clearance limit Limite de jeu

mm (inch) mm mm
Olschlitzring Slotted oil ring Segment racleur 0,030-0,065

. (0,0012 - 0,0026)

mm (inch) mm mm
Spielgrenze Clearance limit Limit de jeu

mm (inch) mm mm

StoBspiel Ver-
dichtungsringe
normal

Gap clearance,
compression ring,
normal

Jeu a la coupe
segments de
compression,

0.4-0,65
(0,0157 - 0,0256)

mm (inch) mm | normal mm
StoBspiel Gap clearance Jeu ala coupe
Grenzwert limit Limite
mm (inch) mm mm
StoBspiel Gap clearance Jeu ala coupe
Olschlitzring slotted oil ring segment racleur 0,3-0,6
normal normal normal (0,0118-0,0236)
mm (inch) mm mm ' !
StoBspiel Gap clearance Jeu alacoupe
Grenzwert limit Limite
mm (inch) mm mm

Pleuelstange

Connecting rod

Bielle

Bohrung fur
Kolbenbolzen-
buchse

mm

Piston pin bore in
bushing

(inch) mm

Alésage pour
bague de pied de
bielle

mm

49+0,025
(1,9291-1,9301)

AuBendurch-
messer Kolben-
bolzenbuchse

mm

Outside diameter
piston pin bushing

(inch) mm

Bague de pied de
bielle, Diametre
exterieur

mm

49,065+0,04
(1,9317-1,9333)
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5

Spielgrenze Clearance limit Limite de jeu
mm (inch) mm mm

Olschlitzring Slotted oil ring Segment racleur 0,030-0,065

. (0,0012 - 0,0026)

mm (inch) mm mm

Spielgrenze Clearance limit Limit de jeu
mm (inch) mm mm

StoBspiel Ver-
dichtungsringe
normal

Gap clearance,
compression ring,
normal

Jeu ala coupe
segments de
compression,

0,4-0,65
(0,0157 - 0,0256)

mm (inch) mm | normal mm
StoBspiel Gap clearance Jeu ala coupe
Grenzwert limit Limite
mm (inch) mm mm
StoBspiel Gap clearance Jeu ala coupe
Olschlitzring slotted oil ring segment racleur 0,3-0,6
normal normal normal (0,018 -0,0236)
mm (inch) mm mm ' !
StoBspiel Gap clearance Jeu alacoupe
Grenzwert limit Limite
mm (inch) mm mm

Pleuelstange

Connecting rod

Bielle

Bohrung fur
Kolbenbolzen-
buchse

mm

Piston pin bore in
bushing

(inch) mm

Alésage pour
bague de pied de
bielle

mm

49+0,025
(1,9291-1,9301)

AuBendurch-
messer Kolben-
bolzenbuchse

mm

Outside diameter
piston pin bushing

(inch) mm

Bague de pied de
bielle, Diametre
exterieur

mm

49,065+0,04
(1,9317-1,9333)
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D 904 NA/TB D904 T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Innendurchmesser | Inside diameter Diamétre R t
eingepref3t installed intérieur apres r’:l::v 45,040+0,015 R:g:irf ur 45,0449+0,075
montage a la 17732-1.7738 . 1,7734-1,7764
mm (inch) mm | presse mm nouveau . ! ) Reparation ( )
Spiel des Kolben- | Piston pin Jeude I'axe de N Reparatur
bolzensin der clearance in piston dans la n:\:]v 0,04-0,061 Regair 0,045-0,126
Buchse bushing bague de pied de 0,0016 - 0,0024 . (0,0018 - 0,005)
mm (inch) mm | bielle mm nouveau ( ) Reparation
Spielgrenze Clearance limit Limite de jeu 0,20
(0,0079)
mm (inch) mm mm
Bohrung fur Connecting rod Diamétre
Pleuellager bearing bore d’alésage des 80+0,019
paliers de téte de (3,1496 - 3,1504)
mm (inch) mm | bielle mm ' !
Pleuellagerscha- | Bearing shell, Coussinets de téte

len Innendurch-
messer, normal

inside diameter,
normal

de bielle, Diametr.

interieure, normal

75,05+0,043
(2,9547 - 2,9564)

mm (inch) mm mm
Anzahl der Number of Nombre de cotes
UntermaBstufen undersizes sous-
dimensionées 4
Untermaf Undersized Chaque cote sous
je Stufe measurement in dimensionée de 0,25
increments of (0,0098)
mm (inch) mm mm
Lagerbreite Width of bearing | Largeur des
paliers 34-0,4
(1,3228-1,3386)
mm (inch) mm mm
Pleuelstangen- Width of Largeur de corps

breite

mm

connecting rod

(inch) mm

de bielle

mm

44,85-0,2
(1,7579 - 1,7657)

Mittenabstand
von Pleuellager
zur Kolbenbolzen-
buchse mm

Centerline distan.

between bearing

and bushing
(inch) mm

Entraxe du palier
de bielle au cous-
sinet d'axe de

piston mm

228-0,05
(8,9744 - 8,9764)
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D924 TI-EA4 D 926 TI-EA4
Innendurchmesser | Inside diameter Diamétre N Reparatur
eingepreft installed intérieur apres ns\:Jv 45,040+0.,015 Regair 45,0449 +0,075
montage a la 1,7732-1,7738 - (1,7734-1,7764)
mm (inch) mm | presse mm nouveau ( ) Reparation
Spiel des Kolben- | Piston pin Jeude I'axe de Ne
bolzens in der clearancein piston dans la ne\';‘v 0,04-0,061 Eeparatur 0,045-0,126
Buchse bushing bague de pied de (0,0016 - 0,0024) epair (0,0018 - 0,005)
mm (inch) mm | bielle mm nouveau Reparation
Spielgrenze Clearance limit Limite de jeu 0,20
. (0,0079)
mm (inch) mm mm
Bohrung fur Connecting rod Diamétre
Pleuellager bearing bore d’alésage des 80+0,019
paliers de téte de -
mm (inch) mm | bielle mm (3,1496 - 3,1504)
Pleuellagerscha- | Bearing shell, Coussinets de téte

len Innendurch-
messer, normal

inside diameter,
normal

de bielle, Diamétr.
interieure, normal

75,05+0,043
(2,9547 - 2,9564)

mm (inch) mm mm
Anzahl der Number of Nombre de cotes
UntermaBstufen | undersizes sous-
dimensionées 4
Untermaf Undersized Chaque cote sous
je Stufe measurement in dimensionée de 0,25
increments of (0,0098)
mm (inch) mm mm !
Lagerbreite Width of bearing | Largeur des
paliers 34-0,4
. (1,3228 - 1,3386)
mm (inch) mm mm
Pleuelstangen- Width of Largeur de corps

breite

mm

connecting rod

(inch) mm

de bielle

mm

44,85-0,2
(1,7579 - 1,7657)

Mittenabstand
von Pleuellager
zur Kolbenbolzen-
buchse mm

Centerline distan.

between bearing

and bushing
(inch) mm

Entraxe du palier
de bielle au cous-
sinet d'axe de

piston mm

228-0,05
(8,9744 - 8,9764)
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Innendurchmesser | Inside diameter Diamétre
eingepreft installed intérieur apres 45,040+0,015
_ montage a la (1,7732-1,7738)
mm (inch) mm | presse mm
Spiel des Kolben- | Piston pin Jeude I'axe de
bolzens in der clearancein piston dans la 0,04-0,061
Buchse bushing bague de pied de (0,0016 - 0,0024)
mm (inch) mm | bielle mm
Spielgrenze Clearance limit Limite de jeu 0,20
(0,0079)
mm (inch) mm mm
Bohrung fur Connecting rod Diamétre
Pleuellager bearing bore d’alésage des 80+0,019
paliers de téte de -
mm (inch) mm | bielle mm (3,1496 - 3,1504)
Pleuellagerscha- | Bearing shell, Coussinets de téte

len Innendurch-
messer, normal

inside diameter,
normal

de bielle, Diametr.

interieure, normal

75,05 +0,043
(2,9547 - 2,9564)

mm (inch) mm mm
Anzahl der Number of Nombre de cotes
UntermaBstufen | undersizes sous-
dimensionées 4
Untermaf Undersized Chaque cote sous
je Stufe measurement in dimensionée de 0,25
increments of (0,0098)
mm (inch) mm mm '
Lagerbreite Width of bearing | Largeur des
paliers 34-0,4
. (1,3228 - 1,3386)
mm (inch) mm mm
Pleuelstangen- Width of Largeur de corps

breite

mm

connecting rod

(inch) mm

de bielle

mm

44,85-0,2
(1,7579 - 1,7657)

Mittenabstand
von Pleuellager
zur Kolbenbolzen-
buchse mm

Centerline distan.

between bearing

and bushing
(inch) mm

Entraxe du palier
de bielle au cous-
sinet d'axe de

piston mm

228-0,05
(8,9744 - 8,9764)
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Parallelitat von Parallel distance Parallelisme du
Pleuellager zur between bearing | palier de bielle au 0,011
Kolbenbolzen- and bushing coussinet d’'axe de (0,0004)
buchse mm (inch) mm | piston mm
Pleuellagerspiele | Connecting rod Jeu-palier de téte
bearing clearance | de bielle
Radialspiel Radial clearance, |Jeuradial
normal normal normal 0,06-0,122
(0,0024 - 0,0048)
mm (inch) mm mm
Grenzwert Limit (depending | Valuer limite
(Oldruck ent- on oil pressure (dépende dela 0,19
scheidend) level) pression de I'huile (0,0075)
mm (inch) mm mm
Axialspiel Axial clearance, Jeu axial
normal normal normal 0,15-0,45
(0,0059-0,0177)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,8
. (0,0315)
mm (inch) mm mm
Pleuelschrauben | Connecting rod Boulons de téte
bolt de bielle 65-0,6
Lange Length Longueur (2,5354 - 2,5591)
mm (inch) mm mm
Grenzwert Limit Valeur limite 65,5
. (2,5787)
mm (inch) mm mm
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype

Engine Type

Type de moteur

D 924 T-E (A1,A2)

D 924 TI-E (A2,A3)

D 926 T-E (A1,A2)

D 926 TI-E (A2,A3)

D 924 TI-EA4

D 926 TI-EA4

Parallelitat von

Parallel distance

Parallélisme du

Pleuellager zur between bearing | palier de bielle au 0,011
Kolbenbolzen- and bushing coussinet d’axe de (0,0004)
buchse mm (inch) mm | piston mm
Pleuellagerspiele | Connecting rod Jeu-palier de téte
bearing clearance | de bielle
Radialspiel Radial clearance, |Jeuradial
normal normal normal 0,06-0,122
. (0,0024 - 0,0048)
mm (inch) mm mm
Grenzwert Limit (depending | Valuer limite
(Oldruck ent- on oil pressure (dépendedela 0,19
scheidend) level) pression de I'huile (0,0075)
mm (inch) mm mm
Axialspiel Axial clearance, Jeu axial
normal normal normal 0,15-0,45
) (0,0059-0,0177)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,8
. (0,0315)
mm (inch) mm mm
Pleuelschrauben | Connecting rod Boulons de téte
bolt de bielle 65-0,6
Lange Length Longueur (2,5354 - 2,5591)
mm (inch) mm mm
Grenzwert Limit Valeur limite 65,5
. (2,5787)
mm (inch) mm mm
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Zylindereinheit

Cylinder Assembly

Unité-Cylindre

Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Parallelitat von Parallel distance Parallélisme du
Pleuellager zur between bearing | palier de bielle au 0,011
Kolbenbolzen- and bushing coussinet d’axe de (0,0004)
buchse mm (inch) mm | piston mm
Pleuellagerspiele | Connecting rod Jeu-palier de téte
bearing clearance | de bielle
Radialspiel Radial clearance, |Jeuradial
normal normal normal 0,06-0,122
(0,0024 - 0,0048)
mm (inch) mm mm
Grenzwert Limit (depending | Valuer limite
(Oldruck ent- on oil pressure (dépendedela 0,19
scheidend) level) pression de I'huile (0,0075)
mm (inch) mm mm
Axialspiel Axial clearance, Jeu axial
normal normal normal 0,15-0,45
] (0,0059-0,0177)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,8
. (0,0315)
mm (inch) mm mm
Pleuelschrauben | Connecting rod Boulons de téte
bolt de bielle 65-0,6
Lange Length Longueur (2,5354 - 2,5591)
mm (inch) mm mm
Grenzwert Limit Valeur limite 65,5
. (2,5787)
mm (inch) mm mm
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 904 NA/TB D904 T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D 926 Tl
Zwischenrad Intermediate gear | Pignon intermé-
whee l1aire 0,05-0,121
Radialspiel Radial clearance Jeu radial (0,0020 - 0,0048)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
i (0,0098)
mm (inch) mm mm
Axialspiel Axial clearance Jeu axial 0,05-0,25
. (0,0020 - 0,0098)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
(0,0217)
mm (inch) mm mm
Lagerzapfen Journal Portée
Durchmesser diameter Diamétre 45 -0,050 (1,7687 - 1,7697)
-0,075
mm (inch) mm mm
Lagerbuchse Bushing Diamétre
Durchmesser diameter coussinet de palier 45+0,046
(1,7717 - 1,7735)
mm (inch) mm mm
Nockenwelle Camshaft Arbre a cames
Axialspiel Axial clearance Jeu axial 0,3-0,45
(0,0118-0,0177)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,8
) (0,0315)
mm (inch) mm mm
Radialspiel Radial clearance Jeu radial 0,06-0,15
, (0,0024 - 0,0059)
mm (inch) mm mm
Grenzwert (Ol- Limit (depending | Valeur limite
druck on oil pressure (Dépend de la 0,22
entscheidend) level pression de I'huile (0,0087)
mm (inch) mm mm
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4
Zwischenrad Intermediate gear | Pignon intermé-
whee l1aire 0,05-0,121
Radialspiel Radial clearance Jeu radial (0,0020-0,0048)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
. (0,0098)
mm (inch) mm mm
Axialspiel Axial clearance Jeu axial 0,05-0,25
mm (inch) mm mm (0,0020 - 0,0098)
Grenzwert Limit Valeur limite 0,55
(0,0217)
mm (inch) mm mm
Lagerzapfen Journal Portée
Durchmesser diameter Diamétre 45 -0.050 (1,7687 - 1,7697)
-0,075
mm (inch) mm mm
Lagerbuchse Bushing Diamétre
Durchmesser diameter coussinet de palier 45+0,046
. (1,7717 - 1,7735)
mm (inch) mm mm
Nockenwelle Camshaft Arbre a cames
Axialspiel Axial clearance Jeu axial 0,3-0,45
. (0,0118-0,0177)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,8
0,0315
mm (inch) mm mm ( )
Radialspiel Radial clearance Jeu radial 0,06-0,15
. (0,0024 - 0,0059)
mm (inch) mm mm
Grenzwert (Ol- Limit (depending | Valeur limite
druck on oil pressure (Dépend de la 0,22
entscheidend) level pression de I'huile (0,0087)
mm (inch) mm mm
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Zwischenrad Intermediate gear | Pignon intermé-
whee l1aire 0,05-0,121
Radialspiel Radial clearance Jeu radial (0,0020-0,0048)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
. (0,0098)
mm (inch) mm mm
Axialspiel Axial clearance Jeu axial 0,05-0,25
mm (inch) mm mm (0,0020 - 0,0098)
Grenzwert Limit Valeur limite 0,55
(0,0217)
mm (inch) mm mm
Lagerzapfen Journal Portée
Durchmesser diameter Diameétre 45 0,050 (1,7687 - 1,7697)
-0,075
mm (inch) mm mm
Lagerbuchse Bushing Diamétre
Durchmesser diameter coussinet de palier 45+0,046
. (1,7717 - 1,7735)
mm (inch) mm mm
Nockenwelle Camshaft Arbre a cames
Axialspiel Axial clearance Jeu axial 0,3-0,45
. (0,0118-0,0177)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,8
0,0315
mm (inch) mm mm ( )
Radialspiel Radial clearance Jeu radial 0,06-0,15
. (0,0024 - 0,0059)
mm (inch) mm mm
Grenzwert (Ol- Limit (depending | Valeur limite
druck on oil pressure (Dépend de la 0,22
entscheidend) level pression de I'huile (0,0087)
mm (inch) mm mm
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Lagerbuchse Bushing inside Coussinet du
Innendurchmesser | diameter palier diamétre 60+0.06
intérieur (2,3622 - 2,3646)
mm (inch) mm mm
Lagerzapfen Journal Portée
Durchmesser diameter Diamétre 59,91+0,03
_ (2,3587 - 2,3598)
mm (inch) mm mm
Nockenhub Valve cam lift Levée de came-
EinlaB Inlet admission 8,5
(0,3346)
mm (inch) mm mm
Nockenhub Valve cam lift Levée de came-
AuslaBB exhaust échappement 9
(0,3543)
mm (inch) mm mm
Kurbelwelle Crankshaft Vilebrequin
Hubzapfen Connecting rod Maneton
Durchmesser pin diameter diamétre normal -0,010
normal normal 75 20,029 (2,9516 - 2,9524)
mm (inch) mm mm
Anzahl der Number of Nombre de cotes
UntermaBstufen undersizes sous-
dimensionées 4
UntermaB je Undersized Chaque cote sous-
Stufe measurementin dimensionnée de 0,25
increments of (0,0098)
mm (inch) mm mm
Zapfenharte Hardness Dureté du
normal normal maneton normal 54 + 3
HRC HRC HRC
Grenzwert Limit Valeur limite 42
HRC HRC HRC
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D924 TI-EA4 D 926 TI-EA4
Lagerbuchse Bushing inside Coussinet du
Innendurchmesser | diameter palje_r diametre 60+0,06
_ intérieur (2,3622 - 2,3646)
mm (inch) mm mm
Lagerzapfen Journal Portée
Durchmesser diameter Diameétre 59,91+0,03
. (2,3587 - 2,3598)
mm (inch) mm mm
Nockenhub Valve cam lift Levée de came-
EinlaB Inlet admission 8,5
. (0,3346)
mm (inch) mm mm
Nockenhub Valve cam lift Levée de came-
AuslaBB exhaust échappement 9
. (0,3543)
mm (inch) mm mm
Kurbelwelle Crankshaft Vilebrequin
Hubzapfen Connecting rod Maneton
Durchmesser pin diameter diamétre normal -0,010
normal normal 75 4029 (29516 - 2,9524)
mm (inch) mm mm
Anzahl der Number of Nombre de cotes
UntermaBstufen undersizes sous- 4
dimensionées
UntermaB je Undersized Chaque cote sous-
Stufe measurementin dimensionnée de 0,25
increments of (0,0098)
mm (inch) mm mm
Zapfenharte Hardness Dureté du
I [ t [
norma norma maneton norma 54+ 3
HRC HRC HRC
Grenzwert Limit Valeur limite 42
HRC HRC HRC
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Lagerbuchse Bushing inside Coussinet du
Innendurchmesser | diameter palje_r diameétre 60+0.06
) intérieur (2,3622 - 2,3646)
mm (inch) mm mm
Lagerzapfen Journal Portée
Durchmesser diameter Diameétre 59,91+0,03
) (2,3587 - 2,3598)
mm (inch) mm mm
Nockenhub Valve cam lift Levée de came-
EinlaB Inlet admission 8,5
. (0,3346)
mm (inch) mm mm
Nockenhub Valve cam lift Levée de came-
AuslaBB exhaust échappement 9
. (0,3543)
mm (inch) mm mm
Kurbelwelle Crankshaft Vilebrequin
Hubzapfen Connecting rod Maneton
Durchmesser pin diameter diamétre normal -0,010
normal normal 75 0,029 (2,9516 - 2,9524)
mm (inch) mm mm
Anzahl der Number of Nombre de cotes
UntermaBstufen undersizes sous- 4
dimensionées
UntermaB je Undersized Chaque cote sous-
Stufe measurement in dimensionnée de 0,25
increments of (0,0098)
mm (inch) mm mm
Zapfenharte Hardness Dureté du
[ [ t [
norma norma maneton norma 54+ 3
HRC HRC HRC
Grenzwert Limit Valeur limite 42
HRC HRC HRC



https://eat-m.net

3anyactu gnsa Liebherr Ten. 8 800 350-67--98
https://eat-m.net


https://eat-m.net

€00c¢ / S0

S0¢T'1

3anyactu gn4a Liebherr ten. 8 800 350-67--98

https://eat-m.net

Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D906 T/TI D914 T/TI D916 T/TI D926 TI
Hauptlagerzapfen | Crankshaft Tourillen principal
Durchmesser bearing journal Diamétre normal -0,012
normal Diameter normal 98 -0,034 (3,8569 - 3,8578)
mm (inch) mm mm
Anzahl der Number of Nombre de cotes
UntermaBstufen undersizes sous-
dimensionnées 4
UntermaRB je Untersized Chaque cote sous-
Stufe measurement in dimensionnées de 0,25
increments of (0,0098)
mm (inch) mm mm
Width of Largeur du
Zapfenbreite journal tourillon 40+0,2
_ (1,5748 - 1,5827)
mm (inch) mm mm
Zapfenharte Hardness of Dureté du
normal journal, tourillon, normal
normal 54%3
HRC HRC HRC
Grenzwert Limit Valeur limite 42
HRC HRC HRC
Kurbelwellen- Crankshaft main Palier de ligne
lager bearing d’arbre
Bohrung fur Bore diameter for | Alésage de palier
Kurbelwellen- main bearing de ligne d’arbre 104+0,022
lager . (4,0945 - 4,0954)
mm (inch) mm mm
Lagerschalen Bearing shell Diameétre
Innendurchmesser | Inside diameter, intérieur normal 98,05+0,046
normal normal (3,8602 - 3,8620)
mm (inch) mm mm
Anzahl der Number of Nombre de cotes
UntermaBstufen undersizes sous-

dimensionnés
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D 924 TI-EA4 D 926 TI-EA4
Hauptlagerzapfen | Crankshaft Tourillen principal
Durchmesser bearing journal Diamétre normal -0,012
normal Diameter normal -0,034 (3.8569 - 3,8578)
mm (inch) mm mm
Anzahl der Number of Nombre de cotes
UntermaBstufen undersizes sous-
dimensionnées 4
UntermaB je Untersized Chaque cote sous-
Stufe measurement in dimensionnées de 0,25
increments of (0,0098)
mm (inch) mm mm
Width of Largeur du
Zapfenbreite journal tourillon 40+0,2
_ (1,5748 - 1,5827)
mm (inch) mm mm
Zapfenharte Hardness of Dureté du
normal journal, tourillon, normal 54 + 3
normal -
HRC HRC HRC
Grenzwert Limit Valeur limite 42
HRC HRC HRC
Kurbelwellen- Crankshaft main | Palier de ligne
lager bearing d’arbre
Bohrung fur Bore diameter for | Alésage de palier
Kurbelwellen- main bearing de ligne d'arbre 104 +0,022
lager _ (4,0945 - 4,0954)
mm (inch) mm mm
Lagerschalen Bearing shell Diameétre
Innendurchmesser | Inside diameter, intérieur normal 98,05+0,046
normal normal (3 8602 -3 8620)
mm (inch) mm mm ! !
Anzahl der Number of Nombre de cotes
UntermaBstufen undersizes sous-

dimensionnés
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Hauptlagerzapfen | Crankshaft Tourillen principal

Durchmesser bearing journal Diamétre normal -0,012
normal Diameter normal -0,034 (3,8569 - 3,8578)
mm (inch) mm mm
Anzahl der Number of Nombre de cotes
UntermaBstufen undersizes sous-
dimensionnées 4
UntermaB je Untersized Chaque cote sous-
Stufe measurementin dimensionnées de 0,25
increments of (0,0098)
mm (inch) mm mm
Width of Largeur du
Zapfenbreite journal tourillon 40+0.2
_ (1,5748 - 1,5827)
mm (inch) mm mm
Zapfenharte Hardness of Dureté du
normal journal, tourillon, normal
normal 54 + 3
HRC HRC HRC
Grenzwert Limit Valeur limite 42
HRC HRC HRC
Kurbelwellen- Crankshaft main | Palier de ligne
lager bearing d’arbre
Bohrung fur Bore diameter for | Alésage de palier
Kurbelwellen- main bearing de ligne d'arbre 104+0,022
lager . (4,0945 - 4,0954)
mm (inch) mm mm
Lagerschalen Bearing shell Diameétre
Innendurchmesser | Inside diameter, intérieur normal 98,05+0,046
normal normal (3 8602 -3 8620)
mm (inch) mm mm ! !
Anzahl der Number of Nombre de cotes
UntermaBstufen undersizes sous-

dimensionnés
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
UntermaB je Undersized Chaque cote sous-
Stufe measurementsin | dimensionée de 0,25
increments of (0,0098)
mm (inch) mm mm
Radialspiel Radial clearance Jeu radial
normal normal normal 0,062-0,130
. (0,0024 -0,0051)
mm (inch) mm mm
Grenzwert Limit (depending | Valeur limite
(Oldruck on oil pressure (dépend dela 0,2
entscheidend) level) pression d I'huile) (0,0079)
mm (inch) mm mm
Kurbelwellen- Crankshaft thrust | Coussinet de
paBlager bearing palier d’ajustage
Axialspiel Axial clearance Jeu axial
normal normal normal 0,16-0,351
) (0,0063 - 0,0138)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,5
. (0,0197)
mm (inch) mm mm
PaBlagerzapfen Thrust bearing Tourillon ajusté
Breite, normal journal length Largeur, normal 40+0,062

normal

(1,5748 - 1,5772)

mm (inch) mm mm

Hohlkehlenradius | Fillet radius Rayon de congé 5+0,25

: (0,1870-0,2067)

mm (inch) mm mm

PaBlagerstuhl- Thrust bearing Largeur du palier

' ' justé -0,010

breite mount width ajusté 33 oo (1,2977 - 1,2988)

mm (inch) mm mm

PaBlagerstuhl-

breite mit Anlauf-

scheiben, normal
mm

Thrust bearing

width incl.thrust

washers, normal
(inch) mm

Largeur du palier

avec calesde jeu

latéral, normal
mm

39.711 + 0,129
(1,5634 - 1,5685)
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D 924 TI-EA4 D 926 TI-EA4
UntermaB je Undersized Chaque cote sous-
Stufe measurements in [ dimensionée de 0,25
increments of (0,0098)

mm (inch) mm mm

Radialspiel Radial clearance Jeu radial

normal normal normal 0,062 -0,130
mm (inch) mm mm (00024 - 0,0051)

Grenzwert Limit (depending | Valeur limite

(Oldruck on oil pressure (dépend de la 0,2

entscheidend) level) pression d I'huile) (0,0079)
mm (inch) mm mm !

Kurbelwellen- Crankshaft thrust | Coussinet de

paBlager bearing palier d’ajustage

Axialspiel Axial clearance Jeu axial

normal normal normal 0,16 -0,351

. (0,0063-0,0138)

mm (inch) mm mm

Grenzwert Limit Valeur limite 0,5
mm (inch) mm mm (0.0197)

PaBlagerzapfen Thrust bearing Tourillon ajusté

Breite, normal journal length Largeur, normal 40+0,062

normal

(1,5748 - 1,5772)

mm (inch) mm mm
Hohlkehlenradius | Fillet radius Rayon de congé 5+ 0,25
mm (inch) mm mm (0,1870-0,2067)
PaBlagerstuhl- Thrust bearing Largeur du palier 0010
breite mount width ajusté 33 :0,039 (1,2977 - 1,2988)
mm (inch) mm mm

PaBlagerstuhl-

breite mit Anlauf-

scheiben, normal
mm

Thrust bearing

width incl.thrust

washers, normal
(inch) mm

Largeur du palier

avec calesde jeu

latéral, normal
mm

39.711 + 0,129
(1,5634 - 1,5685)
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
UntermaB je Undersized Chaque cote sous-
Stufe measurementsin | dimensionée de 0,25
increments of (0,0098)
mm (inch) mm mm
Radialspiel Radial clearance Jeu radial
normal normal normal 0,062 -0,130
mm (inch) mm mm (0,0024-0,0051)
Grenzwert Limit (depending | Valeur limite
(Oldruck on oil pressure (dépend dela 0,2
entscheidend) level) pression d I'huile) (0,0079)
mm (inch) mm mm !
Kurbelwellen- Crankshaft thrust | Coussinet de
paBlager bearing palier d’ajustage
Axialspiel Axial clearance Jeu axial
normal normal normal 0,16 -0,351
. (0,0063-0,0138)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,5
mm (inch) mm mm (0,0197)
PaBlagerzapfen Thrust bearing Tourillon ajusté
Breite, normal journal length Largeur, normal 40+0,062
normal (1,5748-1,5772)
mm (inch) mm mm
Hohlkehlenradius | Fillet radius Rayon de congé 5+ 0,25
. (0,1870- 0,2067)
mm (inch) mm mm
PaBlagerstuhl- Thrust bearing Largeur du palier 0010
breite mount width ajusté 33 :0'039 (1,2977 - 1,2988)
mm (inch) mm mm

PaBlagerstuhl-

breite mit Anlauf-

scheiben, normal
mm

Thrust bearing

width incl.thrust

washers, normal
(inch) mm

Largeur du palier

avec calesde jeu

latéral, normal
mm

39.711 + 0,129
(1,5634 - 1,5685)
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 904 NA/TB D904 T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D 926 TI
Anlaufscheiben Thrust washer Cales de jeu
Dicke normal Thickness, normal | latéral epaisseur, 3,375+0.05
_ normal (0,1329-0,1348)
mm (inch) mm mm
Anzahl der Number of Nombre de cotes
UbermaBstufen oversizes de réparation 2
UbermaB je Oversized Chaque cote de
Stufe measurement in réparation 0,25
increments of (0,0098)
mm (inch) mm mm
Hydraulikpumpen | Hydraulic pump Entrainement de
- Antrieb drive pompe hydraul.
Untergruppe 8.28 | sub-group 8.28 sous-group 8.28
Axialspiel Axial clearance Jeu axial 0,05-0,25
. (0,0020 - 0,0098)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
. (0,0217)
mm (inch) mm | mm
Radialspiel Radial clearance Jeu radial 0,05-0,082
. (0,0020-0,0032)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
. (0,0098)
mm (inch) mm | mm
Lagerzapfen Shaft diameter Portée
iame -0,050
Durchmesser Diameétre 50 oo (1,9659 - 1,9665)
mm (inch) mm mm '
Lagerbuchse Bushing inside Coussinet du 40016
Durchmesser diameter palier diametre ' (1,9685 - 1,9691)
mm (inch) mm mm
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4
Anlaufscheiben Thrust washer Cales de jeu

Dicke normal

Thickness, normal

latéral epaisseur,
normal

3,375+0,05
(0,1329-0,1348)

mm (inch) mm mm
Anzahl der Number of Nombre de cotes
UbermaBstufen oversizes de réparation 2
UbermaB je Oversized Chaque cote de
Stufe measurement in réparation 0,25
increments of (0,0098)
mm (inch) mm mm

Hydraulikpumpen

Hydraulic pump

Entrainement de

- Antrieb
Untergruppe 8.28

drive
sub-group 8.28

pompe hydraul.
sous-group 8.28

Axialspiel Axial clearance Jeu axial

mm (inch) mm mm
Grenzwert Limit Valeur limite

mm (inch)y mm | mm
Radialspiel Radial clearance Jeu radial

mm (inch) mm mm
Grenzwert Limit Valeur limite

mm (inch) mm | mm
Lagerzapfen Shaft diameter Portée
Durchmesser Diametre

mm (inch) mm mm
Lagerbuchse Bushing inside Coussinet du
Durchmesser diameter palier diametre

mm (inch) mm mm
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Anlaufscheiben Thrust washer Cales de jeu

Dicke normal

Thickness, normal

latéral epaisseur,
normal

3,375+0,05
(0,1329-0,1348)

mm (inch) mm mm
Anzahl der Number of Nombre de cotes
UbermaBstufen oversizes de réparation 2
UbermaB je Oversized Chaque cote de
Stufe measurement in réparation 0,25
increments of (0,0098)
mm (inch) mm mm

Hydraulikpumpen

Hydraulic pump

Entrainement de

- Antrieb
Untergruppe 8.28

drive
sub-group 8.28

pompe hydraul.
sous-group 8.28

Axialspiel Axial clearance Jeu axial

mm (inch) mm mm
Grenzwert Limit Valeur limite

mm (inch) mm | mm
Radialspiel Radial clearance Jeu radial

mm (inch) mm mm
Grenzwert Limit Valeur limite

mm (inch) mm | mm
Lagerzapfen Shaft diameter Portée
Durchmesser Diametre

mm (inch) mm mm
Lagerbuchse Bushing inside Coussinet du
Durchmesser diameter palier diametre

mm (inch) mm mm
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Hydraulikpumpen | Hydraulic pump Entrainement de
- Antrieb drive pompe hydraul.
Untergruppe 8.29 |sub-group 8.29 sous-group 8.29
Axialspiel Axial clearance Jeu axial 0,12-0,37
. (0,0047 - 0,0146)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
_ (0,0217)
mm (inch) mm | mm
Radialspiel Radial clearance Jeu radial 0,05-0,122
. (0,0019 - 0,0048)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
) (0,0098)
mm (inch) mm mm
Lagerzapfen Shaft diameter Portée
Durchmesser Diameétre 44,95-0,016
. (1,769 - 1,7697)
mm (inch) mm mm
Lagerbuchse Bushing inside Coussinet du
Durchmesser diameter palier diametre 45 + 0,056
. (1,7717 -1,7739)
mm (inch) mm mm

Hydraulikpumpen

Hydraulic pump

Entrainement de

- Antrieb

Untergruppe 8.26

drive

sub-group 8.26

pompe hydraul.

sous-group 8.26

Axialspiel Axial clearance Jeu axial

mm (inch) mm mm
Grenzwert Limit Valeur limite

mm (inch) mm mm
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Triebwerk

Crank and Camshaft Drive

Embiellage

Motortype

Engine Type

Type de moteur

D 924 T-E (A1,A2)

D 924 TI-E (A2,A3)

D 926 T-E (A1,A2)

D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4

Hydraulikpumpen

Hydraulic pump

Entrainement de

- Antrieb
Untergruppe 8.29

drive
sub-group 8.29

pompe hydraul.
sous-group 8.29

Axialspiel Axial clearance Jeu axial 0,12-0,37
. (0,0047 - 0,0146)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
. (0,0217)
mm (inch) mm | mm
Radialspiel Radial clearance | Jeu radial 0,05-0,122
(0,0019-0,0048)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
) (0,0098)
mm (inch) mm | mm
Lagerzapfen Shaft diameter Portée
Durchmesser Diamétre 4495-0,016
. (1,769 - 1,7697)
mm (inch) mm mm
Lagerbuchse Bushing inside Coussinet du
Durchmesser diameter palier diametre 45 + 0,056
. (1,7717 -1,7739)
mm (inch) mm mm

Hydraulikpumpen

Hydraulic pump

Entrainement de

- Antrieb

Untergruppe 8.26

drive

sub-group 8.26

pompe hydraul.

sous-group 8.26

Axialspiel Axial clearance Jeu axial 0,05-0,25
. (0,0020 - 0,0098)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
. (0,0217)
mm (inch) mm mm
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Triebwerk

Crank and Camshaft Drive

Embiellage

Motortype

Engine Type

Type de moteur

D 924 TI-EA5

D 926 TI-EA5

Hydraulikpumpen

Hydraulic pump

Entrainement de

- Antrieb
Untergruppe 8.29

drive
sub-group 8.29

pompe hydraul.

sous-group 8.29

Axialspiel Axial clearance Jeu axial 0,12-0,37
. (0,0047 - 0,0146)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
(0,0217)
mm (inch)y mm | mm
Radialspiel Radial clearance | Jeu radial 0,05-0,122
(0,0019-0,0048)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
] (0,0098)
mm (inch) mm | mm
Lagerzapfen Shaft diameter Portée
Durchmesser Diamétre 4495-0,016
. (1,769 - 1,7697)
mm (inch) mm mm
Lagerbuchse Bushing inside Coussinet du
Durchmesser diameter palier diametre 45 + 0,056
. (1,7717 -1,7739)
mm (inch) mm mm

Hydraulikpumpen

Hydraulic pump

Entrainement de

- Antrieb

Untergruppe 8.26

drive

sub-group 8.26

pompe hydraul.

sous-group 8.26

Axialspiel Axial clearance Jeu axial 0,05-0,25
. (0,0020 - 0,0098)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
] (0,0217)
mm (inch) mm mm
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 904 NA/TB D904 T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D 926 TI
Radialspiel Radial clearance Jeu radial
mm (inch) mm mm
Grenzwert Limit Valeur limite
mm (inch) mm | mm
Lagerzapfen Shaft diameter Portée
Durchmesser Diametre
mm (inch) mm mm
Lagerbuchse Bushing inside Coussinet du
Durchmesser diameter palier diametre
mm (inch) mm mm

Hydraulikpumpen

Hydraulic pump

Entrainement de

- Antrieb

Untergruppe 8.27

drive

sub-group 8.27

pompe hydraul.

sous-group 8.27

Axialspiel Axial clearance Jeu axial

mm (inch) mm mm
Grenzwert Limit Valeur limite

mm (inch)mm | mm
Radialspiel Radial clearance Jeu radial

mm (inch) mm mm
Grenzwert Limit Valeur limite

mm (inch) mm mm
Lagerzapfen Shaft diameter Portée
Durchmesser Diameétre

mm (inch) mm mm
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D924 TI-EA4 D 926 TI-EA4
Radialspiel Radial clearance | Jeu radial 0,05-0,131
: (0,0020- 0,0052)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
(0,0098)
mm (inch)ymm | mm
Lagerzapfen Shaft diameter Portée -0,050
Durchmesser Diamétre -0,075
mm (inch) mm mm (1,7687 - 0,7697)
Lagerbuchse Bushing inside Coussinet du
Durchmesser diameter palier diametre 45 + 0,056
: (1,7717 -1,7739)
mm (inch) mm mm

Hydraulikpumpen

Hydraulic pump

Entrainement de

- Antrieb

Untergruppe 8.27

drive

sub-group 8.27

pompe hydraul.

sous-group 8.27

Axial clearance

Jeu axial

Axialspiel 0,05-0,25
mm (inch) mm mm (0,0020 - 0,0098)
Grenzwert Limit Valeur limite 0,55
0,0217
mm (inch)y mm | mm ( )
Radialspiel Radial clearance | Jeu radial 0,09-0,18
. (0,0035-0,0071)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
(0,0098)
mm (inch) mm mm
Lagerzapfen Shaft diameter Portée 60 -0,060
Durchmesser Diamétre -0,090
mm (inch) mm mm (2,3587 - 2,3598)
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Radialspiel Radial clearance | Jeu radial 0,05-0,131
(0,0020-0,0052)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
(0,0098)
mm (inch) mm | mm
Lagerzapfen Shaft diameter Portée -0,050
Durchmesser Diametre > 0,075
mm (inch) mm mm (1,7687 - 0,7697)
Lagerbuchse Bushing inside Coussinet du
Durchmesser diameter palier diametre 45 + 0,056
. (1,7717 -1,7739)
mm (inch) mm mm

Hydraulikpumpen

Hydraulic pump

Entrainement de

- Antrieb

Untergruppe 8.27

drive

sub-group 8.27

pompe hydraul.

sous-group 8.27

Axialspiel Axial clearance Jeu axial 0,05-0,25

mm (inch) mm mm (0,0020-0,0098)
Grenzwert Limit Valeur limite 0,55

217

mm (inch) mm | mm (0,0217)
Radialspiel Radial clearance Jeu radial 0,09-0,18

nm (inch) mm nm (0,0035-0,0071)
Grenzwert Limit Valeur limite 0,25

0,0098

mm (inch) mm mm ( )
Lagerzapfen Shaft diameter Portée 60 -0,060
Durchmesser Diametre -0,090

mm (inch) mm mm (2,3587 - 2,3598)
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 904 NA/TB D904 T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D 926 TI
Lagerbuchse Bushing inside Coussinet du
Durchmesser diameter palier diametre
mm (inch) mm mm
Axialspiel Axial clearance Jeu axial
mm (inch) mm mm
Grenzwert Limit Valeur limite
mm (inch) mm mm
Radialspiel Radial clearance Jeu radial
mm (inch) mm mm
Grenzwert Limit Valeur limite
mm (inch) mm mm
Lagerzapfen Shaft diameter Portée
Durchmesser Diametre
mm (inch) mm mm
Lagerbuchse Bushing inside Coussinet du
Durchmesser diameter palier diametre
mm (inch) mm mm

Hydraulikpumpen

Hydraulic pump

Entrainement de

- Antrieb

Untergruppe 8.30

drive

sub-group 8.30

pompe hydraul.

sous-group 8.30

Axialspiel Axial clearance Jeu axial

mm (inch) mm mm
Grenzwert Limit Valeur limite

mm (inch) mm mm
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D924 TI-EA4 D 926 TI-EA4
Lagerbuchse Bushing inside Coussinet du
Durchmesser diameter palier diametre 60,03 + 0,06
. (2,3634 - 2,3657)
mm (inch) mm mm
Axialspiel Axial clearance Jeu axial 0,15-0,35
: (0,0059-0,0138)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
_ (0,0217)
mm (inch) mm mm
Radialspiel Radial clearance | Jeu radial 0,06 - 0,094
(0,0024 - 0,0037)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
, (0,0098)
mm (inch) mm mm
Lagerzapfen Shaft diameter Portée -0,020
Durchmesser Diameétre 30 5041
mm (inch) mm mm (1,1795 - 1,1803)
Lagerbuchse Bushing inside Coussinet du +0,053
Durchmesser diameter palier diameétre 30 0,040
mm (inch) mm mm (1,1827 - 1,1832)

Hydraulikpumpen

Hydraulic pump

Entrainement de

- Antrieb

Untergruppe 8.30

drive

sub-group 8.30

pompe hydraul.

sous-group 8.30

Axialspiel Axial clearance Jeu axial 0,05-0,25
(0,0020 - 0,0098)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
. (0,0217)
mm (inch) mm mm
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Lagerbuchse Bushing inside Coussinet du
Durchmesser diameter palier diametre 60,03 + 0,06
. (2,3634 - 2,3657)
mm (inch) mm mm
Axialspiel Axial clearance Jeu axial 0,15-0,35
. (0,0059-0,0138)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
_ (0,0217)
mm (inch) mm mm
Radialspiel Radial clearance | Jeu radial 0,06 - 0,094
(0,0024 - 0,0037)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
. (0,0098)
mm (inch) mm mm
Lagerzapfen Shaft diameter Portée -0,020
Durchmesser Diamétre 30 041
mm (inch) mm mm (1,1795 - 1,1803)
Lagerbuchse Bushing inside Coussinet du +0,053
Durchmesser diameter palier diametre 30 0,040
mm (inch) mm mm (1,1827-1,1832)

Hydraulikpumpen

Hydraulic pump

Entrainement de

- Antrieb

Untergruppe 8.30

drive

sub-group 8.30

pompe hydraul.

sous-group 8.30

Axialspiel Axial clearance Jeu axial 0,05-0,25
(0,0020 - 0,0098)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
. (0,0217)
mm (inch) mm mm
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI

Radialspiel Radial clearance Jeu radial

mm (inch) mm mm
Grenzwert Limit Valeur limite

mm (inch) mm mm
Lagerzapfen Shaft Portée
Durchmesser diameter Diameétre

mm (inch) mm mm
Lagerbuchse Bushing inside Coussinet de
Durchmesser diameter palier diametre

mm (inch) mm mm
Zahnrad fir Gear for hydraulic | Roue dentée d’en-
Hydraulikpumpen | pump drivein_ frainementde
-Antrieb im flywheel housing | pompe hydraul.
Schwungradge- dans le carterde

ause volant

Axialspiel Axial clearance Jeu axial

mm (inch) mm mm
Grenzwert Limit Valeur limite

mm (inch) mm mm
Radialspiel Radial clearance Jeu radial

mm (inch) mm mm
Grenzwert Limit Valeur limite

mm (inch) mm mm
Lagerzapfen Shaft Portée
Durchmesser diameter Diameétre

mm (inch) mm mm
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4
Radialspiel Radial clearance | Jeu radial 0,05-0,122
(0,0020 - 0,0048)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
. (0,0098)
mm (inch) mm mm
Lagerzapfen Shaft Portée
Durchmesser diameter Diamétre 44,95-0,016
mm (inch) mm mm (1,7691-1,7697)
Lagerbuchse Bushing inside Coussinet de
Durchmesser diameter palier diametre 45 + 0,056
. (1,7717 -1,7739)
mm (inch) mm mm
Zahnrad fir Gear for hydraulic | Roue dentée d’en-
Hydraulikpumpen | pump drive in frainement de
-Antrieb im flywheel housing | pompe hydraul.
Schwungradge- dans le carter de
ause volant
Axialspiel Axial clearance Jeu axial 0,13-0,24
. (0,0051-0,0094)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
. (0,0217)
mm (inch) mm mm
Radialspiel Radial clearance Jeu radial 0,06-0,18
. (0,0024 - 0,0071)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
) (0,0098)
mm (inch) mm mm
Lagerzapfen Shaft Portée o -0.060
Durchmesser diameter Diameétre -0.090
mm (inch) mm mm (2,7524 - 2,7535)
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Radialspiel Radial clearance | Jeu radial 0,05-0,122
(0,0020- 0,0048)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
. (0,0098)
mm (inch) mm mm
Lagerzapfen Shaft Portée
Durchmesser diameter Diamétre 44,95-0,016
mm (inch) mm mm (1,7691-1,7697)
Lagerbuchse Bushing inside Coussinet de
Durchmesser diameter palier diametre 45 + 0,056
. (1,7717 -1,7739)
mm (inch) mm mm
Zahnrad fir Gear for hydraulic | Roue dentée d’en-
Hydraulikpumpen | pump drivein_ frainementde
-Antrieb im flywheel housing | pompe hydraul.
Schwungradge- dans e carterde
ause volant
Axialspiel Axial clearance Jeu axial 0,13-0,24
. (0,0051-0,0094)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
. (0,0217)
mm (inch) mm mm
Radialspiel Radial clearance Jeu radial 0,06-0,18
. (0,0024 - 0,0071)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
. (0,0098)
mm (inch) mm mm
Lagerzapfen Shaft Portée o -0.060
Durchmesser diameter Diamétre -0.090
mm (inch) mm mm (2,7524 - 2,7535)
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 904 NA/TB D904 T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Lagerbuchse Bushing inside Coussinet du
Innendurchmesser | diameter palier diametre
mm (inch) mm mm
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4
Lagerbuchse Bushing inside Coussinet du + 0,06
Innendurchmesser | diameter palier diamétre 70,03 03
mm (inch) mm mm (2,7559 - 2,7594)
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Triebwerk Crank and Camshaft Drive Embiellage
Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Lagerbuchse Bushing inside Coussinet du -+0,06
Innendurchmesser | diameter palier diameétre 70,03 o3
mm
mm (inch) mm (2,7559 - 2,7594)
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Motorschmierung

Lubrication Qil system

Lubrification - moteur

Motortype Engine Type Type de moteur | D 904 NA/TB D904 T D 906 NA/TB | D 906 T/TI D914T/TI | D916 T/TI D 926 Tl
Schmierol- Lubrication oil Pompe de
Druc umpe pressure pump raissa e sous
pression
Motordrehzahl | Engine speed Régime moteur 2000 2000 /2100 2000 1800 / 2000 1800 / 2000 / 2100
1/min (RPM) 1/min 1/min
Pumpendrehzahl | Pump speed Rogime dela 2800 2800 / 2940 2800 2520 / 2800 2520 / 2800 / 2940
1/min (RPM) 1/min 1/min
Foérdermenge Output =5% at Débit +5% a1 Zahnrad- 1_5mm 23 mm (inch = 0,9055) 15 mm 23 mm 27 mm
+5% bei 1 bar 14.5 PSI back bar de contre- breite (inch=0,5906) 101 /2800 /min (inch=0,5906) | (inch=0,9055) (inch=1,0629)
Gegendruck Ol pressure, Oil SAE | pression huile Gearwhee| 20/ 2800 /min (26,6) (RPM) 59/2520 "/min | 91/2520 /min  106/2520 "/min
SAE 30/90°C 30 (190°F) SAE 30/90°C e (17,4) (RPM) (15,6) (RPM) | (24) (RPM) (28)  (RPM)
I/min (GPM) I/min I/min 69 / 2940 1/min 27 mm (inch = 1,0629) 66/2800 1/min
Largeurde (18,2) (RPM) 118/2800 /min (17,4) (RPM) | 101/2800 "/min 118/2800 '/min
pignon (31,2) (RPM) (26,6) (RPM) (31,2) (RPM)

18mm

(inch=0,7087)
79 /2800 '/min
(20,9) (RPM)
83 /2940 '/min
(21,9) (RPM)

18 mm

(inch=0,7087)
71/2520 '/min
(18,8) (RPM)
79/2800 /min
(20,9) (RPM)

106/2940 /min
(28) (RPM)

124/2940 1/min
(32,8) (RPM)

Axialspiel der

Axial clearance

Jeu axial pignons

Férderrader between pump pousseurs, 0,05-0,12
normal gears, normal pignons poussés, (0,0019-0,0047)
mm (inch) mm | normal mm
Grenzwert Limit Valeur Limite 0,22
(0,0087)
mm (inch) mm mm

Zahnflankenspiel
zum Antriebsrad
auf der Kurbel-
welle mm

Backlash between
pump drive gear
wheels

(inch) mm

Jeu entre dents
sur roue menante
du vilbrequin

mm

0,15-0,25
(0,0059 - 0,0098)

Olwannenseite zeigt nach oben
Oil-pan points upward
Coté carter d’huile vers le haut

Motorlage:
Position of engine:
Position du moteur:
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Motorschmierung

Lubrication Oil system

Lubrification - moteur

Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D924 TI-EA4 D 926 TI-EA4
Schmierol- Lubrication oil Pompe de
Druckpumpe pressure pump graissage sous
pression
M hzahl Engi Régi
otordrehza ngine speed égime moteur 1500, 1800, 2000, 2100
1/min (RPM) 1/min 1/min
P drehzahl |P d Régime del
umpendrenza ump spee pg?,;’;‘j ela 2100, 2520, 2800, 2940
1/min (RPM) 1/min 1/min
Fordermenge Output +5% at | Débit £5% a1 | Zahnrad-  18mm (inch=0,7087) 27mm (inch =1,0629) | 18mm (inch =0,7087)} 27mm (inch =1,0629)
+5% bei 1 bar 14.5 PSI back bar de contre- breite 59/2100 '/min 89 /2100 '/min, 106 / 2520 '/min (5}%&:\/'5)'6) 2100 1/min ?35355) 2100 1/min
Gegendruck Ol pressure, Oil SAE | pression huile Gear wheel (15.6) (RPM) (23,5) (RPM)  (28) (RPM) 71(18,8) 2520 1/min | 106 (28) 2520 1/min
SAE 30/90°C 30 (190°F SAE 30/90°C ; . . .
|20 (GPI\)II) Umin i | Width 7172520 1/min 118/2800 1/min, 124 / 2940 1/min | 7150 o) 2600 1/min | S18(o1.2) 2800 1/min
Largeur de (18,8) (RPM) (31,2) (RPM) (32,8) (RPM) (RPM) (RPM)
pignon _ 83(21,9) 2940 1/min | 124(32,8) 2940 1/min
30 mm (inch 1,1811) |(RPM) (RPM)

79 /2800 /min, 83 /2940 '/min
(20,9) (RPM) (21,9) (RPM)

98 /2100 1/min, 118/ 25201/min
(25,9) (RPM) (31,2) (RPM)

20mm (inch=0,7874)
65(17,2)2100 1/min

30mm (inch=1,1811)
98(25,9)21001/min

(RPM) (RPM)
. 131/2800 1/min, 138/ 29401/min 78(20,6) 2520 1/min | 118 (31,2) 25201/min
20mm (inch 0,7874) | 2/ ™" RpM) * (36,8) (RPM) |(RPM) (RPM)
65/2100 '/min, 78 /2520 '/min ! ! 87 (23) 2800 1/min | 131(34,6) 2800 1/min
(17,2) (RPM) (20,6) (RPM) (RPM) (RPM)
87 /2800 1/min, 91 /2940 1/min 91(67,2) 2940 1/min | 138(36,8) 2940 1/min
(23) (RPM) (67,2) (RPM) (RPM) (RPM)
Axialspiel der Axial clearance Jeu axial pignons
Foérderrader between pump pousseurs, 0,05-0,12
normal gears, normal pignons poussés, (0,0019 - 0,0047)
mm (inch) mm | normal mm
Grenzwert Limit Valeur Limite 0,22
. (0,0087)
mm (inch) mm mm
Zahnflankenspiel |Backlash between | Jeu entre dents . o ; ;
zum Antriebsrad | pumpdrive gear |surroue menante 0,15-0,25 Motorlage: Olwannenseite zeigt nach oben

auf der Kurbel-
welle mm

wheels
(inch) mm

du vilbrequin
mm

(0,0059 - 0,0098)

Position of engine:
Position du moteur:

Oil-pan points upward
Coté carter d’huile vers le haut
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Motorschmierung

Lubrication Oil system

Lubrification - moteur

Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Schmierol- Lubrication oil Pompe de
Druckpumpe pressure pump raissage sous
pression
Motordrehzahl Engi d Régi t
otordrehza ngine spee égime moteur 1500, 1800, 2000, 2100
1/min (RPM) 1/min 1/min
P drehzahl |P d Régime de |
umpendrenza Ump spee p(e,?,:gf el 2100, 2520, 2800, 2940
1/min (RPM) 1/min 1/min
Férdermenge Output £5% at | Débit £5% a1 *18mm(inch=0,7087) +27mm(inch=1,0629) *Zahnbreite
5% bei 1 bar 14.5 PSl back bar de contre- 59(15,6) 2100 1/min | 89(23,5) 2100 1/min :
Gegendruck Ol pressure, Oil SAE | pression huile (7R1P('\1/|8) 8) 2520 1/min (1%%'\?2)8) 2520 1/min faerarevl\:rggl Vi\“crj‘:)hn
SAE 30/90°C 30 (190°F) SAE 30/90°C (RPM)’ (RPM) 9 P19
[/min (GPM) I/min I/min |{79(20,9) 2800 1/min | 118(31,2) 2800 1/min
(RPM) (RPM)
83(21,9) 2940 1/min | 124(32,8) 2940 1/min
(RPM) (RPM)

*20mm(inch=0,7874
65(17,2)2100 1/min
(RPM)

78 (20,6) 2520 1/min
(RPM)

87 (23) 2800 1/min
(RPM)

91(67,2) 2940 1/min
(RPM)

*30mm(inch=1,1811)
98(25,9)21001/min
(RPM)

118 (31,2) 25201/min
(RPM)

131(34,6) 2800 1/min
(RPM)

138(36,8) 2940 1/min
(RPM)

Axialspiel der

Axial clearance

Jeu axial pignons

Foérderrader between pump pousseurs, 0,05-0,12
normal gears, normal pignons poussés, (0,0019 - 0,0047)
mm (inch) mm | normal mm
Grenzwert Limit Valeur Limite 0,22
. (0,0087)
mm (inch) mm mm

Zahnflankenspiel
zum Antriebsrad
auf der Kurbel-
welle mm

Backlash between
pump drive gear
wheels

(inch) mm

Jeu entre dents
sur roue menante
du vilbrequin

mm

0,15-0,25

(0,0059 - 0,0098)

Motorlage:
Position of engine:
Position du moteur:

Olwannenseite zeigt nach oben
Oil-pan points upward
Coté carter d’huile vers le haut
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Motorschmierung

Lubrication Qil system

Lubrification - moteur

Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Sicherheitsventil | Pressure relief Soupape de
Offnungsdruck valve setting sécurité pression 911
d’ouverture (116 - 145)
bar (PSI) bar bar
Schmierol- Lubrication oil Pompe d'aspira-
Absaugepumpe suction pump tion d"huile de
graissage
Motordrehzahl Engine speed Régime moteur 2000 1800 / 2000 / 2100
1/min (RPM) 1/min 1/min
Pumpendrehzahl |Pump speed Régime de la 2800 2520/ 2800/ 2940
pompe
1/min (RPM) 1/min 1/min
Férdermenge Output +5% at Débit £5% a 1 Zahnrad- 27 mm 27 mm 30 mm
+5% bei 1 ba"r 14.5 PSl back bar de contre- breite (inch=1,0629) (inch=1,0629) (inch=1,1811)
Gegendruck Ol pressure, Oil SAE pression huile Gear wheel 118 /2800 1/min 106/2520 "/min  118/2520 /min
SAE 30/90°C 30 (190°F) SAE 30/90°C width (31,2) (RPM) (28)  (RPM) (31,2) (RPM)
I/min (GPM) I/min [/min
Largeurde 30 mm 118/2800 '/min  131/2800 '/min
pignon (inch=1,1811) (31,2) (RPM) (34,6) (RPM)
131/ 2800 1/min
(34,6) (RPM) 124/2940 '/min  138/2940 "/min
(32,8) (RPM) (36,5) (RPM)
Axialspiel der Axial clearance Jeu axial pignons
Foérderrader between pump pousseurs, 0,05-0,12
normal gears, normal pignons poussés, (0,0019-0,0047)
mm (inch) mm | normal mm
Grenzwert Limit Valeur Limite 0,22
(0,0087)
mm (inch) mm mm
Zahnflankenspiel |Backlash between |Jeu entre dents Motorlage: Olwannenseite zeigt nach oben
zum Antriebsrad | pump drive gear | sur roue menante 0,15-0,25

auf der Kurbel-
welle mm

wheels
(inch) mm

du vilbrequin
mm

(0,0059 - 0,0098)

Position of engine:
Position du moteur:

Oil-pan points upward
Coté carter d’huile vers le haut
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Motorschmierung

Lubrication Oil system

Lubrification - moteur

Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4
Sicherheitsventil | Pressure relief Soupape de
Offnungsdruck valve setting sécurité pression 9+ 1
d’ouverture (116 - 145)
bar (PSI) bar bar
Schmierél- Lubrication oil Pompe d’aspira-
Absaugepumpe suction pump tion d'huile de
graissage
Motordrehzahl Engine speed Régime moteur 1500, 1800, 2000, 2100 1500,1800
1/min (RPM) 1/min 1/min 2000,2100
Pumpendrehzahl |Pump speed Régime de la 2100. 2520. 2800. 2940 2100.2520
pompe , , : ,
1/min (RPM) 1/min 1/min 2800,2940
Fordermenge Output £5% at | Débit 5% a1 Zahnrad-  30mm (inch=1,1811) 30 mm(inch=1,1811)
15% bei 1 bar 14.5 PSl back bar de contre- breite 98 (25,9)2100 1/min (RPM) 98(25,9) 2100 '/min (RPM)
- ; - : 118(31,2)25201/min (RPM) 118(31,2)2520 1/min (RPM
Gegendru::k 0] pressure, Oil SAE | pression huile Gear wheel 131(34,6)2800"/min (RPM) 131(34.6)2800 '/min (RPM
SAE30/90°C 30 (190°F) _ SAE30/90°C width 138(36,8)29401/min (RPM) 138(36,8)2940 1/min (RPM
[/min (GPM) I/min [/min Largeur de 33 mm (inch=1,2992)
pignon 108(28,5)2100 '/min (RPM

33 mm (=1,2992)
108/2100 1/min, 130 / 2520 '/min

130(34,3)2520 '/min (RPM
144(38)2800 '/min (RPM)
151(39,9)2940 '/min (RPM

(28,5) (RPM) (34,3) (RPM)
144 /2800 1/min, 151/2940 /min
(38)  (RPM) (39,9) (RPM)
Axialspiel der Axial clearance Jeu axial pignons
Férderrader between pump pousseurs, 0,05-0,12
normal gears, normal pignons poussés, (0,0019 - 0,0047)
mm (inch) mm | normal mm
Grenzwert Limit Valeur Limite 0,22
. (0,0087)
mm (inch) mm mm
Zahnflankenspiel |Backlash between | Jeu entre dents Motorlage: Alwannenseite zeigt nach oben

zum Antriebsrad
auf der Kurbel-
welle mm

pump drive gear
wheels
(inch) mm

sur roue menante
du vilbrequin
mm

0,15-0,25
(0,0059 - 0,0098)

Position of engine:
Position du moteur:

Oil-pan points upward
Coté carter d’huile vers le haut
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Motorschmierung

Lubrication Oil system

Lubrification - moteur

Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Sicherheitsventil | Pressure relief Soupape de
Offnungsdruck valve setting sécurité pression 91%1
d’ouverture (116 - 145)
bar (PSI) bar bar
Schmierol- Lubrication oil Pompe d'aspira-
Absaugepumpe suction pump tion d"huile de
graissage
Motordrehzahl Engine speed Régime moteur 1500, 1800, 2000, 2100
1/min (RPM) 1/min 1/min
Pumpendrehzahl |Pump speed Ecé)?rir;: dela 2100, 2520, 2800, 2940
1/min (RPM) 1/min 1/min
Férdermenge Output +5% at Débit £5% a1 *30mm(inch=1,1811) *Zahnbreite
5% bei 1 bar 14.5 PSI back bar de contre- 91’?22(3119)22212%/{?“1 (R(EM\)/I) Gear wheel width
Gegendruck Ol i i i ' min i
STk O | prsare OiAE | presionule
. . ) 138(36,8)2940 1/min(RPM)
I/min (GPM) I/min [/min

*33mm (inch=1,2992)
108(28,5)2100 1/min(RPM)
130(34,3)2520 1/min(RPM)
144(38)2800 1/min(RPM)
151(39,9)2940 1/min(RPM)

Axialspiel der

Axial clearance

Jeu axial pignons

Foérderrader between pump pousseurs, 0,05-0,12
normal gears, normal pignons poussés, (0,0019 - 0,0047)

mm (inch) mm | normal mm ! !
Grenzwert Limit Valeur Limite 0,22

. (0,0087)

mm (inch) mm mm
Zahnflankenspiel |Backlash between |Jeu entre dents . o : ;
zum Antriebsrad | pumpdrive gear |surroue menante 0,15-0,25 Motorlage: Olwannenseite zeigt nach oben

auf der Kurbel-
welle mm

wheels
(inch) mm

du vilbrequin
mm

Position of engine:
Position du moteur:

Oil-pan points upward

(0,0059 - 0,0098) Coté carter d’huile vers le haut
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Motorschmierung

Lubrication Qil system

Lubrification - moteur

Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Oldruck Qil pressure Pression d'huile
Einstellung Adjustment Rég!cage moteur Oltemperatur
Neu-Motor new-engine neu 4+1 . o o
bei Nenndrehzahl |atrated speed aregime nominal (584 14.5) Oil temperature 90£5°C (185 - 203°F)
1/min bar | RPM (PSI) bar | 1/min bar Température d'huile
bei 1400 1/min at 1400 RPM a 1400 1/min
mindestens min. mini 3 .
43,5
bar (PSI) bar bar (43.5)
bei 800 1/min at 800 RPM a 800 1/min
mindestens min. mini 2 "
bar (PSI) bar bar (29)
Schmieroél- Lube-oil- Press.mini de
mindestdriicke min.pressure 'huile de grais- 3,5 "
bei Nenndrehzahl | atrated speed sage a regime (51)
1/min bar | RPM (PSI) bar | nom. 1/min  bar
bei 1400 1/min at 1400 RPM a 1400 1/min
2,5
(36,3) "
bar (PSI) bar bar
bei 800 1/min at 800 RPM a 800 1/min
1,5 "
bar (PSI) bar bar (21,8)
Schmierél- Lube-oil- Tempér.de I'huile
temperatur temperature de graissage
maximal max. max. 115 (239)
°C (°F) C °C
Schmierél- Qil consumption | Consommation
verbrauch d’huile

bei eingelaufe-
nem Motor in %
zum Kraftstoff-
verbrauch

in %, in compari-
son to fuel con-
sumption on
broken in engine

en % dela
consommation de
gazole (apne’s
rodage)
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Motorschmierung

Lubrication Oil system

Lubrification - moteur

Motortype Engine Type Type de moteur | D924 T-E (A1,A2) | D924 TI-E (A2,A3) | D926 T-E (A1,A2) | D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4
Oldruck Qil pressure Pression d'huile
Einstellung Adjustment Rég!cage moteur Oltemperatur
Neu-Motor new-engine neu 4+1 . o o
bei Nenndrehzahl | atrated speed aregime nominal (58 + 14.5) Oil ter,nperaturfe . 90£5°C (185 - 203°F)
1/min bar | RPM (PSI) bar | 1/min bar Température d’huile
bei 1400 1/min at 1400 RPM a 1400 1/min
mindestens min. mini 3 "
(43,5)
bar (PSI) bar bar
bei 800 1/min at 800 RPM a 800 1/min
mindestens min. mini 2 "
(29)
bar (PSI) bar bar
Schmierél- Lube-oil- Press.mini de
mindestdriicke min.pressure I"huile de grais- 3,5 "
bei Nenndrehzahl | atrated speed sage a regime (51)
1/min bar | RPM (PSl) bar | nom. 1/min  bar
bei 1400 1/min at 1400 RPM a 1400 1/min -
(36,3) "
bar (PSI) bar bar
bei 800 1/min at 800 RPM a 800 1/min
1,5 "
21,8
bar (PSI) bar bar ( )
Schmierél- Lube-oil- Tempér.de I'huile
temperatur temperature de graissage
maximal max. max. 115 (239)
°C (°F) C °C
Schmierél- Qil consumption | Consommation
verbrauch d’huile
bei eingelaufe- in %, in compari- |en % dela
nem Motorin % | son to fuel con- consommation de ~0,8

zum Kraftstoff-
verbrauch

sumption on
broken in engine

gazole (apne’s
rodage)
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Motorschmierung

Lubrication Oil system

Lubrification - moteur

Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Oldruck Qil pressure Pression d'huile
Einstellung Adjustment Rég!cage moteur Oltemperatur
Neu-Motor new-engine neu 4+1 . o o
bei Nenndrehzahl | atrated speed aregime nominal (58+ 14.5) Oil terpperatur? . 90£5°C (185-203°F)
1/min bar | RPM (PSI) bar | 1/min bar Température d’huile
bei 1400 1/min at 1400 RPM a 1400 1/min
mindestens min. mini 3 "
(43,5)
bar (PSI) bar bar
bei 800 1/min at 800 RPM a 800 1/min
mindestens min. mini 2 "
(29)
bar (PSI) bar bar
Schmierél- Lube-oil- Press.mini de
mindestdriicke min.pressure "huile de grais- 3,5 "
bei Nenndrehzahl | atrated speed sage a regime (51)
1/min bar | RPM (PSI) bar | nom. 1/min  bar
bei 1400 1/min at 1400 RPM a 1400 1/min -
(36,3) i
bar (PSI) bar bar
bei 800 1/min at 800 RPM a 800 1/min
1’5 ]
21,8
bar (PSI) bar bar ( )
Schmierél- Lube-oil- Tempér.de I'huile
temperatur temperature de graissage
maximal max. max. 115 (239)
°C (°F) C °C
Schmierél- Qil consumption | Consommation
verbrauch d’huile
bei eingelaufe- in %, in compari- |en % dela
nem Motorin % | son to fuel con- consommation de ~0,8

zum Kraftstoff-
verbrauch

sumption on
broken in engine

gazole (apne’s
rodage)



https://eat-m.net

3anyactu gnsa Liebherr Ten. 8 800 350-67--98
https://eat-m.net


https://eat-m.net

€00¢ / S0

LOST'T

3anyactu gn4a Liebherr ten. 8 800 350-67--98

https://eat-m.net

Motorschmierung

Lubrication Qil system

Lubrification - moteur

Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Olfilter-Olkiihler | Oil-Filter / Clapet de dériva-
Umgehungs- Oil cooler tion
ventil By-pass valve Filtre a huile
Radiateur d’huile
Offnungsdruck Opening pressure | Pression 611
d'ouverture (73-102)
bar (PSI) bar bar
Windungen der Total spring Spires totales du
Feder insgesamt | windings ressort 105
Lange Spring length Longueur non
ungespannt unloaded comprimée 75
normal normal normal (2,953)
mm (inch) mm mm
Lange Spring length Longueur non
ungespannt unloaded comprimée 72
Grenzwert Limit normal (2,853)
mm (inch) mm mm
Kolbenkiihldiise | Piston cooling Buse de
nozzle refroidissement
pour piston
Offnungsdruck Opening pressure | Pression 0,8+0.2
d’ouverture (12-14,5)
bar (PSI) bar bar
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Motorschmierung

Lubrication Oil system

Lubrification - moteur

Motortype Engine Type Type de moteur | D924 T-E(A1,A2) | D924 TI-E (A2,A3) | D926 T-E (A1,A2) | D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4
Olfilter-Olkiihler | Oil-Filter / Clapet de dériva-
Umgehungs- Oil cooler tion
ventil By-pass valve Filtre a huile

Radiateur d"huile

Offnungsdruck Opening pressure | Pression 6+1
d’ouverture (73-102)
bar (PSI) bar bar
Windungen der Total spring Spires totales du
Feder insgesamt windings ressort 105
Lange Spring length Longueur non
ungespannt unloaded comprimée 75
normal normal normal (2,953)
mm (inch) mm mm
Lange Spring length Longueur non
ungespannt unloaded comprimée 72
Grenzwert Limit normal (2,853)
mm (inch) mm mm
Kolbenkiihldiise | Piston cooling Buse de
nozzle refroidissement
pour piston
Offnungsdruck Opening pressure | Pression 0,8+0.2
d'ouverture (12-14,5)
bar (PSI) bar bar
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Motorschmierung

Lubrication Qil system

Lubrification - moteur

Motortype Engine Type Type de moteur | D924 TI-EA5 | D 926 TI-EA5
Olfilter-Olkiihler | Oil-Filter / Clapet de dériva-
Umgehungs- Oil cooler tion
ventil By-pass valve Filtre a huile

Radiateur d"huile

Offnungsdruck Opening pressure | Pression 611
d'ouverture (73-102)
bar (PSI) bar bar
Windungen der Total spring Spires totales du
Feder insgesamt | windings ressort 105
Lange Spring length Longueur non
ungespannt unloaded comprimée 75
normal normal normal (2,953)
mm (inch) mm mm
Lange Spring length Longueur non
ungespannt unloaded comprimée 72
Grenzwert Limit normal (2,853)
mm (inch) mm mm
Kolbenkiihldiise | Piston cooling Buse de
nozzle refroidissement
pour piston
Offnungsdruck Opening pressure | Pression 0,8+0.2
d’ouverture (12-14,5)
bar (PSI) bar bar



https://eat-m.net

3anyactu gnsa Liebherr Ten. 8 800 350-67--98
https://eat-m.net


https://eat-m.net

€00¢ / S0

108T'1

3anyactu gn4a Liebherr ten. 8 800 350-67--98
https://eat-m.net

Motorkiihlung Cooling System Systéme de refroidissement du moteur
Motortype Engine Type Type de moteur | D 904 NA/TB D904 T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Kiihimittelpumpe | Coolant - pump Pompe de réfri-
(am Aggregate- (on accessory gerant (sur carter
trager angebaut | drive gear box) ole distribution
Motordrehzahl Engine speed Régime moteur 2000 2100
1/min (RPM) 1/min 1/min
Pumpendrehzahl |Pump speed Régime de la
pompe 2312 2428
1/min (RPM) 1/min 1/min
Ford o Débi ca. 270 /2312 '/min abhangig vom Widerstand im Motor
ordermenge utput ebit (aplzg-721§4 / 2428({R/|:n'\{|r)1 depending on back pressure in engine
[/min (GPM) I/min [/min (appr.75) (RPM) dépend de la résistance dans le moteur
KihImittelpumpe | Coolant - pump Pompe de réfri-
(im Aggregate- (integr.in gerant (intégrée
trager integriert | accessory drive au carter de
gear box distribution
Motordrehzahl Engine speed Régime moteur 2000 2000/ 2100 2000 1800 / 2000 1800/ 2000 / 2100
1/min (RPM) 1/min 1/min
1/min (RPM) 1/min 1/min
ca. 270 /3027 '/min : 3nqi i i
. o ca. 300 /3363 1/min abhéangig vom Widerstand im Motor
Férdermenge Output Débit (apg£.7311,§)/ 3532({"/?“'\{2 (appr.79,3) (RPM) depending on back pressure in engine
l/min (GPM) I/min |/min (appr.83,2) (RPM) dépend de la résistance dans le moteur
SpaltmaB Proper distance Jeu axial entre M iehe 5.11.5.12.5.13.5.14
zwischen Laufrad | between impeller | poue a ailettes et 0,9-1,113 m:;ztljj?egd ?eee € 5'11' 5'12' 5'13' 5'14
u. Aggregate- a.acces.drive gear | carter (0,00354 - 0,0438) X ; T s T
trager mm | box (inch) mm bar measuré  voir  5.11,5.12,5.13,5.14
Mit Bundlagerung | With cooland end | Avec palier collet
bearing
Untergruppe 5.18 | sub-group5.18 sous-group 5.18
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Motorkiihlung

Cooling System

Systéme de refroidissement du moteur

Motortype

Engine Type

Type de moteur

D 924 T-E (A1,A2)

D 924 TI-E (A2,A3)

D 926 T-E (A1,A2)

D 926 TI-E (A2,A3)

D 924 TI-EA4

D 926 TI-EA4

Kiithimittelpumpe

Coolant - pump

Pompe de réfri-

(am Aggregate- (on accessory gerant (sur carter
trager angebaut drive gear box) ole distribution
Motordrehzahl Engine speed Régime moteur

1/min (RPM) 1/min 1/min
Pumpendrehzahl |Pump speed Régime dela

pompe

1/min (RPM) 1/min 1/min
Férdermenge Output Débit

[/min (GPM) I/min I/min
KiihImittelpumpe | Coolant- pump Pompe de réfri-
(im Aggregate- (integr.in gerant (intégrée
trager integriert | accessory drive au carter de

gear box distribution

Motordrehzahl Engine speed Régime moteur 1500 / 1800 / 2000 / 2100

1/min (RPM) 1/min 1/min
Pumpendrehzahl |Pump speed Eggr;r:g\ee dela 2523 /3027 / 3363 / 3532

1/min (RPM) 1/min 1/min

ca. 225 /2523 /min ca. 270 /3027 '/min  aphangig vom Widerstand im Motor
Férdermenge Output Débit (appr.59,4) (RPM)  (appr.71,3) (RPM) . . .
ca.300 /3363 1/min  ca.315 /3532 1/min dePendingonback pressure in engine

I/min (GPM) I/min |/min (appr.79,3) (RPM)  (appr.83,2) (RPM) dépend de la résistance dans le moteur
SpaltmalB Proper distance Jeu axial entre Messung siehe 5.11,5.12,5.13,5.14
zwischen Laufrad betweeg impeller | poue a ailettes et 09-1,113 measured see 511512 513.5.14
u. Aggregate- a.acces.drive gear | carter (0,00354 - 0,0438) measuré  voir 5.11.5.12.5.13. 5.14

trager mm

box (inch) mm

bar

Mit Bundlagerung

With cooland end

Avec palier collet

Untergruppe 5.18

bearing
sub-group 5.18

sous-group 5.18
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Motorkiihlung

Cooling System

Systéme de refroidissement du moteur

Motortype

Engine Type

Type de moteur

D 924 TI-EA5 | D 926 TI-EA5

KiihImittelpumpe

Coolant - pump

Pompe de réfri-

(am Aggregate- (on accessory gerant (sur carter
trager angebaut | drive gear box) ole distribution
Motordrehzahl Engine speed Régime moteur

1/min (RPM) 1/min 1/min
Pumpendrehzahl |Pump speed Régime de la

pompe

1/min (RPM) 1/min 1/min
Fordermenge Output Débit

[/min (GPM) I/min [/min
KihImittelpumpe | Coolant - pump Pompe de réfri-
(im Aggregate- (integr.in gerant (intégrée
trager integriert | accessory drive au carter de

gear box distribution

Motordrehzahl Engine speed Régime moteur 1500 / 1800 / 2000 / 2100

1/min (RPM) 1/min 1/min
Pumpendrehzahl |Pump speed Eggﬁ:?ee dela 2523/ 3027 / 3363 / 3532

1/min (RPM) 1/min 1/min
Ford Output Débit appr.71,3 RPM appr.71,3 RPM : . :

eraermenge e ! P60 13363 W Pn 315 3532 i depending on back pressure in engine

I/min (GPM) I/min l/min (appr. 79.3) (RPM) (appr.83,2) (RPM) dépend de la résistance dans le moteur
SpaltmaB Proper distance Jeu axial entre Messung siehe 5.11,5.12,5.13,5.14
zwischen Laufrad | between impeller | poue a ailettes et 0,9-1,113 measured see 5 11' 5 12' 5 13' 514
u. Aggregate- a.acces.drive gear | carter (0,00354 - 0,0438) measuré  voir 5:11: 5:12: 5:13: 5:14

trager mm

box (inch) mm

bar

Mit Bundlagerung

With cooland end

Avec palier collet

Untergruppe 5.18

bearing
sub-group 5.18

sous-group 5.18
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Motorkiihlung

Cooling System

Systéme de refroidissement du moteur

Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D 926 Tl
Axialspiel Axial clearance Jeu axial 0,05-0,35
(0,0019-0,0138)

mm (inch) mm mm

Grenzwert Limit Valeur limite 0,45
(0,0177)

mm (inch) mm mm

Radialspiel Radial clearance Jeu radial
0,02 -0,086
. (0,0008 - 0,0033)

mm (inch) mm mm

Grenzwert Limit Valeur limite
0,12
(0,0047)

mm (inch) mm mm
Lagerzapfen Shaft diameter Diametre de I'axe 0.020
Durchmesser - -

20 0,033 (0,7861-0,7866)

mm (inch) mm mm
Lagerbuchse Bushing inside Diamétre du
Durchmesser diameter coussinet 20 + 0,053

(0,7874-0,7895)
mm (inch) mm mm

Mit Bundlagerung

With cooland and

Avec palier collet

Untergruppe 5.19

bearing
sub-group 5.19

sous-group 5.19

Axialspiel Axial clearance Jeu axial 0,08-0,13
mm (inch) mm mm (0,0031-0,0051)
Grenzwert Limit Valeur limite
0,15
mm (inch) mm mm (0,0059)
Radialspiel Radial clearance Jeu radial 0,02 - 0,086
mm (inch) mm mm (0,0008 - 0,0033)
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Motorkiihlung

Cooling System

Systéme de refroidissement du moteur

Motortype Engine Type Type de moteur | D924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D 924 TI-EA4 D 926 TI-EA4
Axialspiel Axial clearance Jeu axial 0,05-0,35
(0,0019-0,0138)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,45
(0,0177)
mm (inch) mm mm
Radialspiel Radial clearance Jeu radial
0,02-0,086
. (0,0008 - 0,0033)
mm (inch) mm mm
Grenzwert Limit Valeur limite
0,12
. (0,0047)
mm (inch) mm mm
Lagerzapfen Shaft diameter Diamétre de I'axe
Durchmesser 20 ' %%ég (0,7861-0,7866)
mm (inch) mm mm '
Lagerbuchse Bushing inside Diamétre du
Durchmesser diameter coussinet 20 + 0,053
. (0,7874-0,7895)
mm (inch) mm mm
Mit Bundlagerung | With cooland and | Avec palier collet
bearing
Untergruppe 5.19 |sub-group5.19 sous-group 5.19
Axialspiel Axial clearance Jeu axial
0,08-0,13
mm (inch) mm mm
(0,0031-0,0051)
Grenzwert Limit Valeur limite
0,15
mm (inch) mm mm (0,0059)
Radialspiel Radial clearance Jeu radial
0,02-0,086
mm (inch) mm mm (0,0008 - 0,0033)
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Motorkiihlung

Cooling System

Systéme de refroidissement du moteur

Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Axialspiel Axial clearance Jeu axial 0,05-0,35
(0,0019-0,0138)
mm (inch) mm mm
Grenzwert Limit Valeur limite
0,45
. (0,0177)
mm (inch) mm mm
Radialspiel Radial clearance Jeu radial
0,02 -0,086
mm (inch) mm mm (0,0008 - 0,0033)
Grenzwert Limit Valeur limite
0,12
mm (inch) mm mm (0,0047)
Lagerzapfen Shaft diameter Diameétre de I'axe
Durch -
urchmesser 20 %’%232 (0,7861 - 0,7866)
mm (inch) mm mm !
Lagerbuchse Bushing inside Diametre du
Durchmesser diameter coussinet 20 + 0,053
(inch) mm mm (0,7874-0,7895)
Mit Bundlagerung | With cooland and | Avec palier collet
bearing
Untergruppe 5.19 |sub-group 5.19 sous-group 5.19
Axialspiel Axial clearance Jeu axial
. 0,08-0,13
mm (inch) mm mm
(0,0031-0,0051)
Grenzwert Limit Valeur limite
0,15
mm (inch) mm mm (0,0059)
Radialspiel Radial clearance Jeu radial
0,02-0,086
mm (inch) mm mm (0,0008 - 0,0033)
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Motorkiihlung

Cooling System

Systéme de refroidissement du moteur

Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D906 T/TI D914 T/TI D916 T/TI D926 TI
Grenzwert Limit Valeur limite
0,12
(0,0047)

mm (inch) mm mm
Lagerzapfen Shaft diameter Diamétre de I'axe 0.020
Durchmesser -0, )

20 0,033 (0,7861-0,7866)

mm (inch) mm mm
Lagerbuchse Bushing inside Diamétre du
Durchmesser diameter coussinet 20 + 0,053

. (0,7874-0,7895)
mm (inch) mm mm

Mindestdruck im

Minim. pressure in

Press min.du

gemessen am KihImittelpumpen-Ausgang, bei Motoren Nenndrehzahl

Giglﬁr)ﬁ;igte E?P?é?:r:);sstgs':sem ?¥?‘t§rrrr:1eogtea;sefr0|d (11'61) measured at coolant pump outlet, at engine rated speed
offen) bar | open)  (PSI) bar | ouvert) bar measuré a la sortie de la pompe réfrigér, a moteur regime nominal
Kuhlmittel- Coolant- Température
temperatur temperatur maxi du 100
maximal max. refrigérant (212)
OC (OF) OC OC
Thermostate Thermostats Thermostats
Offnungs- opening température 71 79 83
temperatur o temperatur CF) °C d’ouverture o (160) (174) (181)
Thermostate Thermostats Thermostats
Offnungshub opening stroke course 8
d’ouverture (0,3149)
mm (inch) mm mm '
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Motorkiihlung

Cooling System

Systéme de refroidissement du moteur

Motortype Engine Type Type de moteur | D924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D 924 TI-EA4 D 926 TI-EA4
Grenzwert Limit Valeur limite
0,12
(0,0047)

mm (inch) mm mm
Lagerzapfen Shaft diameter Diamétre de I'axe 0.020
Durchmesser Y R

20 0,033 (0,7861-0,7866)

mm (inch) mm mm
Lagerbuchse Bushing inside Diamétre du
Durchmesser diameter coussinet 20 + 0,053

. (0,7874 - 0,7895)
mm (inch) mm mm

Mindestdruck im

Minim. pressure in

Press min.du

gemessen am KihImittelpumpen-Ausgang, bei Motoren Nenndrehzahl

Kihlsystem radiator system systeme de refroid . -
(Therr);wstate (thermostyats (¥hermostats (16) measured at coolant pump outlet, at engine rated speed
offen) bar | open)  (PSI) bar | ouvert) bar measuré a la sortie de la pompe réfrigér, a moteur regime nominal
Kuhlmittel- Coolant- Température
temperatur temperatur maxi du 100
maximal max. refrigérant (212)
OC (OF) OC Oc
Thermostate Thermostats Thermostats
Offnungs- opening température 71 79 83
temperatur o temperatur CF) °C d’ouverture o (160) (174) (181)
Thermostate Thermostats Thermostats
Offnungshub opening stroke course 8
d’ouverture (0,3149)
mm (inch) mm mm '
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Motorkiihlung

Cooling System

Systéme de refroidissement du moteur

Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5
Grenzwert Limit Valeur limite
0,12
(0,0047)

mm (inch) mm mm
Lagerzapfen Shaft diameter Diamétre de I'axe 0.020
Durchmesser - R

20 0,033 (0,7861-0,7866)

mm (inch) mm mm
Lagerbuchse Bushing inside Diamétre du
Durchmesser diameter coussinet 20 + 0,053

. (0,7874 - 0,7895)
mm (inch) mm mm

Mindestdruck im

Minim. pressure in

Press min.du

gemessen am Kihlmittelpumpen-Ausgang, bei Motoren Nenndrehzahl

Fl'i-;gfr)ﬁ;ggte E‘?P?é?r?és%s’:sem ?¥;t:rr21%gtz;§fr0|d (1'g) measured at coolant pump outlet, at engine rated speed
offen) bar | open) (PSI) bar | ouvert) bar measuré a la sortie de la pompe réfrigér, a moteur regime nominal
Kuhlmittel- Coolant- Température
temperatur temperatur maxi du 100
maximal max. refrigérant (212)
Oc (OF) OC OC
Thermostate Thermostats Thermostats
Offnungs- opening température 71 79 83
temperatur o temperatur CF)°C d'ouverture o (160) (174) (181)
Thermostate Thermostats Thermostats
Offnungshub opening stroke course 8
d’ouverture (0,3149)
mm (inch) mm mm '
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Motorkiihlung

Cooling System

Systéme de refroidissement du moteur

Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Liifterantrieb Fan drive Entrainement de
Untergruppe 5.05, | sub-group 5.05, ventilateur
5.06 5.06 sous-group 5.05,
5.06
Axialspiel Axial clearance Jeu axial 0,1-0,4
. (0,0039-0,0157)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
, (0,0217)
mm (inch) mm mm
Radialspiel Radial clearance Jeu radial 0,05-0,122
. (0,0019 - 0,0048)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
i (0,0098)
mm (inch) mm mm
Lagerzapfen Shaft diameter Diamétre de I'axe
Durchmesser 44,95 9,016
(1,7691 - 1,7697)
mm (inch) mm mm
Lagerbuchse Bushing inside Diamétre du
Durchmesser diameter coussinet 45 +0,056
(1,7717 -1,7739)
mm (inch) mm mm
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Motorkiihlung

Cooling System

Systéme de refroidissement du moteur

Motortype Engine Type Type de moteur | D924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D 924 TI-EA4 D 926 TI-EA4
Lifterantrieb Fan drive Entrainement de
Untergruppe 5.05, | sub-group 5.05, ventilateur
5.06 5.06 sous-group 5.05,

5.06

Axialspiel Axial clearance Jeu axial 0,1-0,4
(0,0039-0,0157)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
. (0,0217)
mm (inch) mm mm
Radialspiel Radial clearance | Jeu radial 0,05-0,122
(0,0019 - 0,0048)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
) (0,0098)
mm (inch) mm mm
Lagerzapfen Shaft diameter Diametre de |'axe
Durchmesser 44,95 016
(1,7691-1,7697)
mm (inch) mm mm
Lagerbuchse Bushing inside Diamétre du
Durchmesser diameter coussinet 45 +0,056
(1,7717 - 1,7739)
mm (inch) mm mm



https://eat-m.net

€00¢ / S0

808T'T

3anyactu gn4a Liebherr ten. 8 800 350-67--98
https://eat-m.net

Motorkiihlung

Cooling System

Systéme de refroidissement du moteur

Motortype

Engine Type

Type de moteur

D 924 TI-EA5

D 926 TI-EA5

Liifterantrieb
Untergruppe 5.05,
5.06

Fan drive
sub-group 5.05,
5.06

Entrainement de
ventilateur
sous-group 5.05,
5.06

Axialspiel Axial clearance Jeu axial 0,1-0,4
(0,0039-0,0157)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,55
(0,0217)
mm (inch) mm mm
Radialspiel Radial clearance | Jeu radial 0,05-0,122
(0,0019 - 0,0048)
mm (inch) mm mm
Grenzwert Limit Valeur limite 0,25
) (0,0098)
mm (inch) mm mm
Lagerzapfen Shaft diameter Diamétre de I'axe
Durchmesser 44,95 016
(1,7691-1,7697)
mm (inch) mm mm
Lagerbuchse Bushing inside Diamétre du
Durchmesser diameter coussinet 45 +0,056
(1,7717 -1,7739)
mm (inch) mm mm
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Schraubenanzugswerte Torque Specifications Valeurs de serrage des vis / écrous
Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
. 3 . . vorspannen Weichstoff-Zylinderkopfdichtung
Zylinderkopf cylinder head Viede pretorque Nm 30 A£°30 + 30 + 60 + 60 = 180 Soft-Cylinder Head Gasket
préserrage 22 ft - lbs Joint en matérian tendre, sans amiante
Zylinderkopf- Retorque cylinder | Resserrer [es vis de Weichstoff-Zylinderkopfdichtung
nachziehen £°90 Soft-Cylinder Head Gasket
Joint en matérian tendre, sans amiante
Egl‘l‘irr;du%rekrc‘)pf— gﬁllitr;der head Vis de culasse vorspannen Metallelastomer-Zylinderkopfdichtung
pretorque Nm 30 Nm 90 + £°70 + 70 + 70 + 70 = 280 Metal-Elastomer Head Gasket
préserrage 22 ft - lbs Joint en métal + élastomére
Schrauben fur Screws for rocker | Vis de supportde M 10 x 65
Kipphebelbock arm suppert culbuteur
Nm 65
48 ft - Ibs
Pleuelschrauben | Connecting rod Vis de téte de vorspannen
bearing cap bolts | bielle pretorque Nm 30 A°45 + 30 + 30 = 105
préserrage 22 ft-Ibs
Hauptlager- Main bearing cap | Vis de paliers de vorspannen
schrauben mounting bolts ligne d'arbre pretorque Nm 30 4°30 + 30 + 30 = 90
préserrage 22 ft-Ibs
schwungrad- Flywheel = . |Visdevolant vorspannen 4°30+35=65 4°30+25=55
9 pretorque  Nm 30 M 14x1,5x50 Nm 180-330=330 M 16x1,5x50 Nm 180-330=330
préserrage 22 ft-lbs 133-244 ft - lbs 133-244 ft - lbs
Schwungradge- Flywheel housing |Boulons de carter o o
h hraub tina bolt d lant vorspannen A°30 A°30
auseschrauben | mounting bofts e volan pretorque  Nm30 M 12x55 Nm 80 Nm 45 M 12 x 65 Nm 110
préserrage 22 ft-lbs 59 ft-lbs 33 ft-Ibs 81 ft-lbs
Schrauben fur Screws on fanside | Vissurle o _ ° _
lifterseiti d of kshaft | vileb in coté vorspannen A°45+45=90 A°40+30+30=100
Kurbolwellen. | Sracrcrankshatt | EereauinCOt® 1 oretorque  Nm30 M 12x1,5x160  Nm 100-160=160 M 16x1,5x160 Nm 100-300=300
ende préserrage 22 ft-lbs 74-118=118 ft - lbs 74-221 ft - lbs
Schraube am Intermediate gear | Vis sur pignon o
Zwischenrad wheel assembly intermédiaire vorspannen 4°70
mounting bolt pretorque Nm 60 Nm 280
préserrage 44 ft - Ibs 206 ft - Ibs
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Schraubenanzugswerte Torque Specifications Valeurs de serrage des vis / écrous
Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D926 TI-E (A2,A3) | D924 TI-EA4 D 926 TI-EA4
. X . . vorspannen Weichstoff-Zylinderkopfdichtung
Zylinderkopt cylinder head Viede pretorque Nm 30 4°30 + 30 + 60 + 60 = 180  Soft-Cylinder Head Gasket
préserrage 22 ft - lbs Joint en matérian tendre, sans amiante
Zylinderkopf- Retorque cylinder | Resserrer les vis de Weichstoff-Zylinderkopfdichtung
:cahcr:zuigﬁgn head bolts culasse 4°90 Soft-Cylinder Head Gasket
Joint en matérian tendre, sans amiante
ZYAind%rkOPf' gyllitnder head Vis de culasse vorspannen Metallelastomer-Zylinderkopfdichtung
schrauben olts pretorque Nm 30 Nm 90 + £°70 + 70 + 70 + 70 = 280 Metal-Elastomer Head Gasket
préserrage 22 ft - lbs Joint en métal + élastomére
SthrahukE)er;Jurk Screws for r;)cker Visit()ietsupport de M 10 x 65 M 10 x 110 (ZBS)
ipphebelboc arm supper culbuteur Nm 65 Nm 75
48 ft - Ibs 55 ft - lbs
Pleuelschrauben | Connecting rod Vis de téte de vorspannen
bearing cap bolts | bielle pretorque Nm 30 A°45 + 30 + 30 = 105
préserrage 22 ft - lbs
Hauptlager- Main bearing cap | Vis de paliers de
schrauben mounting bolts ligne d’'arbre vorspannen
pretorque Nm 30 A£°30 +30+30=90
Schwungrad- Flywheel Vis de volant M14x1,5x50 M 16x1,5x50 M 16x1,5x130
schrauben mounting bolts vorspannen X£°30+35=65 X£°30+25=55 Nm90 X£°30+30+40=100
pretorque  Nm 30 Nm 180-330=330 Nm 180-330=330 66ft-Ibs Nm 180-330=330
préserrage 22 ft-lbs 133-244 ft- lbs 133-244 ft - lbs 133-244 ft-lbs
Schwungradge- Flywheel housing | Boulons de carter M°12X55 M°12X65 M°12X 140
hauseschrauben | mounting bolts de volant vorspannen A°30 £°30 4°80
pretorque Nm 30 Nm 80 Nm 45 Nm 110 Nm45 Nm 110
préserrage 22 ft-lbs 59 ft - lbs 33 ft-lbs 81ft-lbs 33ft-lbs 81ft-lbs
liftersertiges | nd of crankehaft | vilshrequin cote | YorsPanmen 4°45+45=90 £°40-+ 30+30=100
Kurbelweﬁen— hélice 9 pretorque Nm 30 M 12x1,5x160 Nm 100-160=160 M 16x1,5x160 Nm 100-300=300
ende préserrage 22 ft-lbs 74-118=118 ft - lbs 74-221 ft - lbs
Schraube am Intermediate gear | Vis sur pignon
Zwischenrad wheel assembly intermédiaire vorspannen
mounting bolt pretorque Nm 60
préserrage 44 ft - lbs
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Schraubenanzugswerte Torque Specifications Valeurs de serrage des vis / écrous
Motortype Engine Type Type de moteur | D 924 TI-EA5 | D 926 TI-EA5
) ) ) vorspannen Metallelastomer-Zylinderkopfdichtung
fgglrg%%fgﬁpf- gléllltf;der head vis :S*:e pretorque Nm 30 NmM90+ £°70+70+70+70=280  Metal-Elastomer Head Gasket
préserrage 22 ft-lbs Joint en métal + élastomére
Sth rahukéerllt:‘ilrk Screws for rocker Vis“;:le support de M 10x65 M 10x110 (ZBS)
ipphebelboc arm suppert culbuteur Nm 65 Nm 75
48 ft - lbs 55 ft - lbs
Pleuelschrauben | Connecting rod Vis de téte de vorspannen
bearing cap bolts | bielle pretorque Nm 30 A° 45+ 30 + 30 = 105

préserrage 22 ft - lbs

Hauptlager- Main bearing cap | Vis de paliers de vorspannen

schrauben mounting bolts ligne d’'arbre pretorque Nm 30 £°30 + 30 + 30 = 90
préserrage 22 ft - lbs

Schwungrad- Flywheel Vis de volant M14x1,5x50 M 16x1,5x50 M 16x1,5x130

schrauben mounting bolts vorspannen A£°30+35=65 A°30+25=55 Nm90 £°30+30+40=100
pretorque Nm 30 Nm 180-330=330 Nm 180-330=330 66ft-lbs Nm 180-330=330
préserrage 22 ft-lbs 133-244 ft - Ibs 133-244 ft - lbs 133-244 ft-lbs

Schwungradge- | Flywheel housing | Boulons de carter M 12x55 M 12x65 M12x 140

hduseschrauben | mounting bolts de volant vorspannen A£°30 Nm 45 A£°30 A°80
pretorque Nm 30 Nm 80 33 ft-lbs Nm 110 Nm45 Nm 110
préserrage 22 ft-lbs 59 ft - lbs 81ft-lbs 33ft-lbs 81ft-lbs

Schrauben fur Screws on fanside | Vissurle ° _ 0 —

p = . C A vorspannen A°45+45=90 A°40+30+30=100
Jfterseitiges | end of crankshaft | vilebrequincoté | oot orque Nm30 M12x1,5x160 Nm100-160=160 M 16x1,5x160 Nm 100-300=300
ende préserrage 22 ft-lbs 74-118=118 ft - Ibs 74-221 ft - lbs
Schraube am Intermediate gear | Vis sur pignon o
Zwischenrad wheel assembly intermédiaire vorspannen 4°70

mounting bolt pretorque Nm 60 Nm 280
préserrage 44 ft - lbs 206 ft - Ibs
Schraube a. Camshaft drive Vis sur pignon d’ o o
Nocken- gear wheel moun- | arbre a cames vorspannen 4760 vorspannen 4°105
wellenzahnrad ting bolt pretorque M 16x1,5 Nm 60 Nm 280 pretorque M20x1,5 Nm 130 NM 650
préserrage 44 ft-lbs 206 ft- Ibs préserrage 96 ft- lbs 480 ft - Ibs
wellenzahnrad mit gif‘agrk‘)"c’fl‘tefv'i moun- gf;;%ﬁ e ain. | pretoraue M 16x1,5 Nm 60 Nm 280 pretorque M20x1,5 Nm130  NM650
Lufterantrieb gear for fan drive | de ventilateur | Préserrage 44 ft-lbs 206 ft - lbs préserrage 96 ft - Ibs 480 ft - Ibs
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Schraubenanzugswerte Torque Specifications Valeurs de serrage des vis / écrous
Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Schraube am Camshaft drive Vis sur pignon o o
Nockenwellen- gear wheel d’arbre a cames vorspannen £°60 vorspannen 4105
zahnrad mounting bolt pretorque M 16x1,5 Nm 60 Nm 280 pretorque M 20x1,5 Nm 130 Nm 650
préserrage 44 ft - Ibs 206 ft-lbs  préserrage 96 ft - lbs 480 ft - Ibs
Schraube a. Nocken- | Camshaft drive Vis sur pignond’ 0 o
wellenzahnrad mit | gear wheel moun- | arbre a cames av. vorspannen 4760 vorspannen 4105
Zahnrad fur ting bolt with pignon p. entrain. | Pretorque  M16x1,5 Nm 60 Nm 280 pretorque  M20x1,5 Nm 130 Nm 650
Lufterantrieb gear for fan drive |de ventilateur préserrage 44 ft - Ibs 206 ft-lbs  préserrage 96 ft - Ibs 480 ft - Ibs
Nutmutter am Ring nut on Ecrou arainure
Einspritzpumpen- | injection pump surentrainement vorspannen
Antrieb drive de la pompe a pretorque Nm 30 Nm 300
injection préserrage 22 ft - lbs 221 ft-lbs
Schrauben f.Zahn- | Inject.pump drive | Vis de fication de °
rad E.P.-Antrieb retaining bolts I'entrainement de | VOrsPannen 4740
(Antriebslagerung | (drive bearing in | la pompe prgtorque Nm 30 Nm 110
im Aggregatetrd.) | acc.drive gear box | a’injection préserrage 22 ft-Ibs 81 ft-lbs
Mutter fur Zahn- | Locknut for Ecrou pour arbre
welle an der splined shaft on canneléde la L/Hlé;( 1155 M 18X1f1o M20X1'+51°
Einspritzpumpe injection pump pompe a injection m Nm 100 Nm 150
63 -74ft- lbs 74-81ft-lbs 111-118 ft - lbs
Einspritzventil- Injector holder Fixation
befestigung mounting screw d'injecteur Nm 23
17 ft - lbs
Uberwurfmutter | Union nut for Ecrou - raccord
fur EinspritzdUse | injector nozzle fixant pour Nm 50 +20
injecteur 37 -52ft-lbs
Einspritz- Fuel supply line Conduites
leitungen nuts d’'injection Nm 20
15 ft - lbs
Kolbenkihldise Piston cooling Buse de refroidis.
nozzle pour piston a Nm 30
ab Motor-Nr. as from Engine- partir de moteur
N 22 ft - lbs
o. no.
Schraube fur Coolant pump Vis pour pignon o
Kahlmittel- drive gear wheel |de pompea voripannen Nm 30 ﬁ 9?15
pumpenzahnrad | retaining bolt refrigérant pretorque m m
préserrage 22 ft-lbs 85 ft-lbs
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Schraubenanzugswerte Torque Specifications Valeurs de serrage des vis / écrous
Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4
Schraube am Camshaft drive V’is sur pignon vorspannen £°60 vorspannen £°105
ZNaOﬁrI:fanc;/vellen- ?ne(i;r‘,'}'ﬂze{,on d'arbre a cames pretorque M 16x1,5 Nm60 Nm 280 pretorque M 20x1,5 Nm 130 Nm 650
préserrage 44 ft - Ibs 206 ft-Ibs  préserrage 96 ft - lbs 480 ft - Ibs
Schraube a. Nocken- | Camshaft drive Vis sur pignon d’ vorspannen £°60 vorspannen £°105
\évaerllr?rr;zdapur}rad mit %?\agrg\(g?te\?vlimoun_ gti‘lg);%«: E)?Er?‘srg\i,r-\. pretorque M 16x1,5 Nm60 Nm 280 pretorque M20x1,5 Nm 130 Nm 650
Lifterantrieb gear for fandrive |de ventilateur préserrage 44 ft - lbs 206 ft-lbs  préserrage 96 ft - Ibs 480 ft - Ibs
Nutmutter am Ring nut on Ecrou a rainure
Einspritzpumpen- [ injection pump surentrainement
Antrieb drive de lapompe a
injection
Schrauben f.Zahn- | Inject.pump drive | Vis de fication de °
rad E.P.-Antrieb retaining bolts I'entrainement de voripannen Nm 30 ﬁ 4?10
(Antriebslagerung | (drive bearingin | la pompe pretorque m m
im Aggregatetra.) | acc.drive gear box | a'injection préserrage 22 ft-Ibs 81 ft-lIbs
Mutter fir Zahn- | Locknut 1‘orf Ecrou pour arbre M14x15 M18x 15 M20x 15
welle an der splined shaft on cannelé de la ' ! !
. ; >PIN<S oSl Nm 85 +15 Nm 100 +10 Nm 150 +10
Einspritzpumpe injection pum ompe a injection
pritzpump ) pump | pompeain 63 - 74 ft - Ibs 74-81 ft - Ibs 111- 118 ft - lbs
Einspritzventil- Injector holder Fixation
befestigung mounting screw | d'injecteur Nm 23
17 ft - lbs
Uberwurfmutter | Union nut for Ecrou - raccord
far Einspritzdise | injector nozzle fixant pour Nm 40 +10
injecteur 30-37 ft-lbs
Einspritz- Fuel supply line Conduites
leitungen nuts d’injection Nm 20
15 ft - lbs
Kolbenkihldise [ Piston cooling Buse de refroidis.
nozzle pour piston Nm 30
22 ft- lbs

Schraube fur
KuhImittel-
pumpenzahnrad

Coolant pump
drive gear wheel
retaining bolt

Vis pour pignon
de pompe a
refrigérant
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Schraubenanzugswerte Torque Specifications Valeurs de serrage des vis / écrous
Motortype Engine Type Type de moteur | D 924 TI-EA5 | D 926 TI-EA5
Schrauben fur Screws for inter- Vis pour carter inter-
Zwischenflansch- mediate flange on médiaire-pour fixa- voripannen Nm 30 Nm 250
Cheimags | meinump |tonaumoyes | P 2telbs 1
- ' ' ini réserrage - lbs - lbs
pumpen-Antrieb drive d'entr.pompe inject. | P g
Schrauben fur Zwis- | Screws for inter- Vis pour carter
chenflansch-Befesti- | mediate flange on | intermédiaire-pour | VOrspannen
gung an Zahnrad gear wheel injection | fixation sur roue pretorque Nm 30 Nm 61
Einspritzpumpen- pump drive dentée de entr. préserrage 22 ft - lbs 45 ft - Ibs
Antrieb pompe injection
Mutter far Zahn- | Locknut for Ecrou pour arbre M24x1,5
welle an der splined shaft on cannelé de la Nm 355
Einspritzpumpe injection pump pompe a injection 262 ft - lbs
Einspritzventil- Injector holder Fixation
befestigung mounting screw | d’injecteur Nm 23
17 ft - Ibs
Uberwurfmutter | Union nut for Ecrou - raccord
far Einspritzdiise | injector nozzle fixant pour Nm 40+10
injecteur 30-37ft-lbs
Einspritz- Fuel supply line Conduites
leitungen nuts d’injection Nm 20
15 ft - Ibs
Kolbenkihldise Piston cooling Buse de refroidis.
nozzle pour piston Nm 30
22 ft - lbs
Mutterf. KihImittel- | Coolant pump im- Ecrou de fixat. de la
pumpenlaufrad peller wheel locknut | roue a‘ailettes pompe | VOrspannen
g(ﬂhlmittelp.i. (Coolant pump in aeau (Pompe aeauest | pretorque Nm 30 Nm 70+25
ggregatetrager ; integre en support 4 - - -
integriert) acc. drive gear box) dagaregat) préserrage 22 ft-lbs 52 - 70 ft-lIbs
Schraube(Schmiero6l- | Screw (lubrication Vis (tuyere huile
dase) f. Kihlmittel- | nozzle) for cooland | graissage) de fixation
pumpen-Befesti- pump mount de la roue dentée de Nm 20
gung Lagerung m. Coolant end bearing | pompe & eau avec 15 ft - lbs
Bundlager palier collet
Schraube fur Fan drive Vis de fixation de la o
Zahnrad-Lufter- retaining bolt roue dentée V?éig?”g:n Nm 30 ﬁmS?zo
antrieb d’entrainement du pretorq
ventilateur préserrage 22 ft - Ibs 89 ft-lbs
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Schraubenanzugswerte Torque Specifications Valeurs de serrage des vis / écrous
Motortype Engine Type Type de moteur | D 904 NA/TB D904T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 Tl
Nutmutter am Ring nut on Ecrou arainure
Kahlmittel- coolant pump sur pignon de Nm 100
pumpenlaufrad impeller wheel pompe a 74 ft - Ibs
réfrigerant
Schraube fur Fan hub retaining | Vis pour moyeu de o
Kiahlmittel- bolt on coolant pompe a vorspannen 4°90
pumpennabe pump shaft réfrigérant pretorque Nm 30 Nm 115
préserrage 22 ft-Ibs 85 ft-lbs
Mutterf. KihImittel- Coolant pump impeller E,cr.ou de fixat. de‘la roue vorspannen
pu_r‘nper-‘llaufra.d wheel locknut . a a|lette? pompe & eau pretorque Nm 30 Nm 70+25
(KuhImittelp. i.Aggre- | (Coolantpumpinacc. | (Pompe aeau estintegre i
gatetrager integriert) | drive gear box) en support d’aggregat) preserrage 22 ft- lbs 52-70 ft-lbs
Schraubef.rlfuhlgwittel- Coolanrt] pulmp d.ri\./e Vis de fixation de la roue vorspannen
pumpenzahnra gear wheel retaining dentee de pompe a eau +25
(KuhImittelp. i.Aggre- | bolt (Coolant pumpin | (Pompe a eau estintegre pr?torque Nm 30 Nm 70
gatetrager integriert) | acc. drive gear box) en support d'aggregat)) preserrage 22 ft- lbs 52-70 ft-lbs
Schraubef.KuhImittel- | Screw for coolant Vis de fixation de la
pumpen-Befestigung | pump mount (Coolant | pompe de refroidissement Nm 15
(KuhImittelp. i.Aggre- | pump in acc.drive gear | (Pompe a eau estintegre 11 ft - lbs
gatetrager integriert) | box) en support d’aggregat)
Schraube (Schmier6l- Screw (lubrication Vis (tuyere huile
dase) f. KihImittel- nozzle) for cooland graissage) de fixation de Nm 20
pumpen-Befestigung | pump mount la roue dentee de pompe 15 ft - lbs
Lagerung m.Bundlager | Coolant end bearing a'eau avec palier collet
Schraube fur Fan drive Vis de fixation de o
Zahnrad-Lufter- retaining bolt laroue dentée d’ ;?éigfgﬂ:n Nm 30 §m5$20
antrieb entrainement du
ventilateur préserrage 22 ft - lbs 89 ft-lbs
Schqu_L%?e furtl\.lage 1%cre;v.for hubon |Visde fié(atriglr] de | yorspannen M 16x 1,5 x 80
am Lufterantrie andrive moyeu de hélice pretorque Nm 30 Nm 270
préserrage 22 ft - lbs 200 ft-lbs
Schraube fur Nabe | Screw for hub on | Vis de fixation de
am Lufterantrieb | fandrive with fan | moyeu de hélice voripannen Nm 30 'Iilll 13;(01’5 x 140
mit Lfterkupp- | coupling avecembrayagedu | Pretorque m m
lung (2speed) (2speed) ventilateur (2speed) | Préserrage 22 ft-lbs 200 ft-lbs
Schraube fur Nabe | Screw for hub on | Vis de fixation de
am Lufterantrieb | fan drive with moyeu de hélice avec vorspannen M16x1,5x110
mit Visco-u.LUfter- | visco and fan visco et embrayage du prgtorque Nm 30 Nm 270
kupplung (2speed) | coupling (2speed) | ventilateur (2speed) préserrage 22 ft - lbs 200 ft-lbs
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Schraubenanzugswerte

Torque Specifications

Valeurs de serrage des vis / écrous

Motortype

Engine Type

Type de moteur

D 924 T-E (A1,A2)

D 924 TI-E (A2,A3)

D 926 T-E (A1,A2)

D 926 TI-E (A2,A3)

D 924 TI-EA4

D 926 TI-EA4

Nutmutter am
Kahlmittel-
pumpenlaufrad

Ring nut on
coolant pump
impeller wheel

Ecrou a rainure
sur pignon de
pompe a
réfrigerant

Schraube fur
Kuhlmittel-
pumpennabe

Fan hub retaining
bolt on coolant
pump shaft

Vis pour moyeu de
pompe a
réfrigérant

Mutterf. Kihlmittel-

Coolant pump impeller

Ecrou de fixat. de la roue

laufrad heel locknut | vorspannen
pumpenlaufra wheel locknu a’ailettes pompe a eau +25
(Kuhlmittelp. i.Aggre- | (Coolant pumpinacc. | (Pompe aeau estintegre pr?torque Nm 30 Nm 70
gatetrager integriert) | drive gear box) en support d’aggregat) preserrage 22 ft- lbs 52-70 ft-lbs
Schraubef.:uhlanittel- Coolan; pulmrzcd.ri\./e ;/is de fi:j(ation delaroue vorspannen
pumpenzahnra gear wheel retaining entee de pompe a eau +25
(Kuhlmittelp. i.Aggre- | bolt (Coolant pumpin | (Pompe a eau estintegre prt’atorque Nm 30 Nm 70
gatetrager integriert) | acc. drive gear box) en support d'aggregat)) preserrage 22 ft - lbs 52-70 ft-lbs
Schraubef.Kthlmittel- | Screw for coolant Vis de fixation de la
pumpen-Befestigung pump mount (Coolant | pompe de refroidissement Nm 15
(Kihlmittelp. i.Aggre- | pump in acc.drive gear | (Pompe a eau est integre 11 ft - lbs
gatetrager integriert) | box) en support d’aggregat)
Schraube (Schmier6l- Screw (lubrication Vis (tuyere huile
duse) f. KihImittel- nozzle) for cooland graissage) de fixation de Nm 20
pumpen-Befestigung pump mount la roue dentee de pompe 15 ft - lbs
Lagerung m.Bundlager | Coolant end bearing a'eau avec palier collet
Schraube fir Fandrive Vis de fixationde | yorspannen £°50
Zahnrad-Lufter- retaining bolt laroue dentéed retorque Nm 30 Nm 120
antrieb entrainementdu | Pr€tord
ventilateur préserrage 22 ft-Ibs 89 ft-lbs

Schqu.l#Jtc)e fUrtI\_Iatk))e ?cre(\j/v_for hubon |Visde fié<atri9|r] de | yorspannen M 16 x 1,5 x 80
am Lurterantrie an drive moyeu ae helice pretorque Nm 30 Nm 270

préserrage 22 ft-lbs 200 ft-lbs
Schraube fir Nabe | Screw for hub on | Vis de fixation de vorspannen M 16 x 1.5 x 140
am Lufterantrieb | fandrive with fan | moyeu de hélice t Nm 30 Nm 270 !
mit Lufterkupp- coupling avecembrayagedu | Pretorque m m
lung (2speed) (2speed) ventilateur (2speed) | Préserrage 22 ft-lbs 200 ft-lbs
Schraube fur Nabe | Screw for hub on | vis de fixation de
am Lufterantrieb | fan drive with moyeu de hélice avec vorspannen M16x1,5x110
mit Visco-u.LUfter- | visco and fan visco et embrayage du pre,_'torque Nm 30 Nm 270
kupplung (2speed) | coupling (2speed) | ventilateur (2speed) préserrage 22 ft- Ibs 200 ft-lbs
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Schraubenanzugswerte Torque Specifications Valeurs de serrage des vis / écrous
Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5

Schraube fir Nabe | Screw for hub on | Vis de fixation de vorspannen M 16 x 1.5 x 80
am Lufterantrieb | fandrive moyeu de hélice !

pretorque Nm 30 Nm 270

préserrage 22 ft - lbs 200 ft-lbs
Schraube fir Nabe | Screw for hub on | Vis de fixation de
am Lufterantrieb | fan drive with fan | moyeu de hélice voripannen Nm 30 ::l/l 1§;(01’5 x 140
mit LUfterkupp- coupling avec embrayage du | Pretorque m m
lung (2speed) (2speed) ventilateur (2speed) | Préserrage 22 ft-lbs 200 ft-lbs
Schraube fur Nabe | Screw for hub on | vis de fixation de vorspannen M16x1,5x110
am Lufterantrifeb fan drive \%Vith moyeu de hélice avec pretorque Nm 30 Nm 270
mit Visco-u.Lufter- | visco and fan visco et embrayage du .
kupplung (2speed) | coupling (2speed) | ventilateur (2speed) preserrage 22 ft - lbs 200 ft-lbs
Schraube fir Nabe | Screw for hub on | Vis de fixation de M 16 x 1.5 x 160
am Lufterantrieb | fandrive with fan | moyeu de hélice Nm 180 '
mit Lufterkupp- coupling avec embrayage du
lung (3speed) (3speed) ventilateur (3speed) 133 ft-lbs
Schrauben far Screws for V-belt | Vis pour pouliea | yorspannen A°30+15=45 M 12 x 90 M 16x1,5x160
Rropscheibe | pulleyoncrankc | o oeaurle pretorque Nm30 M12x45  Nm90-140=140 Nm 70-110=110 Nm 300
Kurbelwelle préserrage 22 ft- lbs 66 - 103 ft - lbs 52 -81ft-lbs 222 ft - lbs
Schrauben fur Screws for Exhaust | Vis pour tuyau M 8 x 80
Abgassammelrohr | mani fold on d’'échappement Nm 36
am Zylinderkopf | cylinder head culasse m

27 ft -lbs

Mutter far Alternator pulley |Ecroude pouliea | (Lucas) (Bosch) M 14x1,5 M16x1,5 M24x1,5 M27x1,5
Riemenscheibe an | lock nut courroie sur 5/8-18 UNF - 2A 5/8-18 UNF - 2A Nm 35+10 Nm 50%5 Nm 135515  Nm 155715
der Lichtmaschine I"alternateur Nm 54+3 Nm 102%7 26-33ft-lbs 33-41ft-1lbs 88-110 ft-lbs 103 - 126 ft - lbs

40-42 ft - lbs 70-80 ft - Ibs
Mutter fir Air compressor | Ecrou de pignon | 18 1,5 M 20 x 1,5 (SW = 30mm) M20x1,5 (SW = 27mm)
Soppresser P gearwheel | aF Compresseur | nmgo+10 Nm 150 (inch = 1,1811) Nm 200 (inch = 1,0629)

59 - 66 ft - Ibs 111 ft - lbs 148 ft-Ibs

Mutter flr Locknut for gear | Ecrou pour
Zahnrad an der wheel on the pignon pompe Nm 50+ 10
Hydraulikpumpe | hydraulic pump hydraulique 37-44 ft-Ibs
Zweilochmutter Two hole nut on Ecrou & 2twus pour | yorspannen
am Hydraulik- the hydraulic entroissement de
pumpen-Antrieb | pump drive(drive | pompe hydraulic pr?torque Nm 30 Nm 300
(Antrieb schaltbar) | controllable) (entrain. commuta.) | Preserrage 22 ft - lbs 222 ft-Ibs
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Schraubenanzugswerte Torque Specifications Valeurs de serrage des vis / écrous
Motortype Engine Type Type de moteur | D 904 NA/TB D904 T D 906 NA/TB D 906 T/TI D914 T/TI D916 T/TI D926 TI
Schraube fur Nabe | Screw for hub on | Vis de fixation de M 16 x 1,5 x 160
am Lufterantrieb | fan drive with fan | moyeu de hélice Nm 180
mit Lufterkupp- coupling avec embrayage du 133 ft-Ib
lung (3speed) (3speed) ventilateur (3speed) -1bs
ochrauben flr scraws for V-belt | Vis pour pouliea | vorspannen A£°30+15=45 M 12 x 90 M 16x1,5x160
nuf dor e g on crank sﬁg:;%'ﬁi;“’ € pretorque Nm30 M12x45 Nm 90-140=140 Nm 70-110=110 Nm 300
Kurbelwelle préserrage 22 ft-Ibs 66 - 103 ft - lbs 52-81ft-lbs 222 ft-Ibs
Schrauben fur Screws for Exhaust | Vis pour tuyau M 8 x 80
Abgassammelrohr | mani fold on d’'échappement Nm 36
am Zylinderkopf | cylinder head culasse m
27 ft-lbs
Mutter far Alternator pulley |Ecroude pouliea | (Lucas) (Bosch) M14x1,5 M16x1,5 M24x1,5 M27x1,5
Riemenscheibe an | lock nut courroie sur 5/8-18 UNF - 2A 5/8-18 UNF - 2A Nm 35+10 Nm 50%5 Nm 13515  Nm 15515
der Lichtmaschine I'alternateur Nm 54+3 Nm 102%7 26-33 ft- Ibs 33-41ft-lbs 88-110 ft-lbs 103 - 126 ft - lbs
40-42 ft - lbs 70-80 ft - Ibs
Mutter fur Air compressor Ecrou de pignon _ _
Luftpresser- drive gear wheel | de compresseur M18x1,5 M20x1,5(SW = 30mm) M20x1,5 (SW = 27mm)
zahnrad lock nut d’air Nm 80+10 Nm 150 (InCh = 1,181 1) Nm 200 (InCh = 1,0629)
59 -66 ft - Ibs 111 ft - lbs 148 ft-lbs
Mutter far Locknut for gear | Ecrou pour
Zahnrad an der wheel on the pignon pompe Nm 50+ 10
Hydraulikpumpe | hydraulic pump hydraulique m37 44 ft -1b
- -Ibs

Zweilochmutter
am Hydraulik-
pumpen-Antrieb
(Antrieb schaltbar)

Two hole nut on
the hydraulic
pump drive
(Drive controllable)

Ecrou a 2twus pour
entroissement de
pompe hydraulic
(entroinem. commut.)

Zweilochmutter
am Hydraulik-
pumpen-Antrieb

Two hole nut on
the hydraulic
pump drive

Ecrou a 2twus
pour entroisse-
ment de pompe
hydraulic

Schraube fur
Dayco-Rollen

Screw for Dayco-
roller

Vis pour poulie-
Dayco
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Schraubenanzugswerte Torque Specifications Valeurs de serrage des vis / écrous
Motortype Engine Type Type de moteur | D 924 T-E (A1,A2) | D 924 TI-E (A2,A3) | D 926 T-E (A1,A2) | D 926 TI-E (A2,A3) D 924 TI-EA4 D 926 TI-EA4
Schraube fiir Nabe | Screw for hub on | Vis de fixation de
am Lufterantrieb | fan drive with fan | moyeu de hélice L’l 1?:3(01’5 x 160
mit Lafterkupp- coupling avec embrayage du m
lung (3speed) (3speed) ventilateur (3speed) 133 ft-lbs
Schrauben fur Screws for V-belt | Vis pour poulie a vorspannen A£°30+15=45 M 12 x 90 M 16x1,5x160
gﬁfngr‘“he'be SP#;'EY on crank- courroie sur le pretorque Nm30 M12x45 Nm 90-140=140 Nm 70-110=110 Nm 300
Kurbelwelle a préserrage 22 ft - lbs 66 - 103 ft - lbs 52 -81ft-lbs 222 ft - lbs
Schrauben fir Screws for Exhaust | Vis pour tuyau M 8 x 80
Abgassammelrohr | manifold on d’'échappement Nm 36
Zylinderkopf linder head I
am Zylinderkop cylinder hea culasse 7 ft -Ibs
Mutter far Alternator pulley | Ecroude pouliea | (Lucas) (Bosch) M14x1,5 M16x 1,5 M24x1,5 M27x1,5
Rlemgnschelbe_an lock nut c’ourr0|e sur 5/8-18 UNF - 2A 5/8-18 UNF - 2A M 35+10 Nm 50%5 Nm 13515 Nm 155715
der Lichtmaschine I"alternateur Nm 54+3 Nm 102%7 26-33ft-lbs 33-41ft-lbs 88-110ft-lbs  103-126ft - lbs
40-42 ft - lbs 70-80 ft - Ibs
Mutter fur Aircompressor Ecrou de pignon M18x15 M 20 x 1,5 (SW = 30mm) M20x1,5 (SW = 27mm)
Luftpresser- drive gear wheel | de compresseur y " "
zahnrad lock nut d'air Nm 80+10 Nm 150 (inch = 1,1811) Nm 200 (inch = 1,0629)
59 - 66 ft - lbs 111 ft - lbs 148 ft-lbs

Mutter flr Locknut for gear | Ecrou pour
Zahnrad an der wheel on the pignon pompe Nm 50+ 10
Hydraulikpumpe | hydraulic pump hydraulique 3744 £t -Ibs
Zweilochmutter Two hole nut on Ecrou a 2twus pour
am Hydraulik- the hydraulic entroissement de voripannen Nm 30 Nm 300
pumpen-Antrieb | pump drive pompe hydraulic pretorque m m
(Antrieb schaltbar) | (Drive controllable) | (entroinem.commut.) | Preserrage 22 ft-Ibs 222 ft-lbs
Zweilochmutter Two hole nut on Ecrou a 2twus
am Hydraulik- the hydraulic pour voripannen Nm 30 Nm 240
pumpen-Antrieb | pump drive entroissementde | Prétorque m m

pompe hydraulic préserrage 22 ft - lbs 177 ft - lbs
Schraube fir Screw for Dayco- | Vis pour poulie- vorspannen M 10 x 50
Dayco-Rollen roller Dayco pretorque Nm 20 Nm 48

préserrage 15 ft- Ibs 35 ft - Ibs
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Schraubenanzugswerte Torque Specifications Valeurs de serrage des vis / écrous
Motortype Engine Type Type de moteur D 924 TI-EA5 D 926 TI-EA5

Zweilochmutter | Two hole nuton | Ecroua 2twus vorspannen

am Hydraulik- the hydraulic pour entroisse-

pumpen-Antrieb | pump drive ment de pompe pr?torque Nm 30 Nm 240
hydraulic préserrage 22 ft-lbs 177 ft- lbs

Schraube fur Screw for Dayco- | Vis pour poulie- vorspannen M 10 x 50

Dayco-Rollen roller Dayco pretorque Nm 20 Nm 48

préserrage 15 ft - lbs 35 ft - Ibs
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Torque specifications:

For screws and bolts according to DIN 912, 931, 933, 960, 961

Allowed tolerance £ 10 %
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Surface condition: screw Mn or Zn phosphated, not lubricated or oiled pytot. = 0,14 Ft-lbs = Nm x 0.736

normal 8.8 10.9 12.9 fine 8.8 10.9 12.9

thread Nm Nm Nm thread Nm Nm Nm
M6 10 15 18 M8x1 27 39 46
M8 25 36 43 M10x1,25 52 76 90
M10 49 72 84 M12x1,25 93 135 160
M12 85 125 145 M12x1,5 89 130 155
M14 135 200 235 M14x1,5 145 215 255
M16 210 310 365 M16x1,5 225 330 390
M18 300 430 500 M18x1,5 340 485 570
M20 425 610 710 M20x1,5 475 680 790
M22 580 820 960 M22x1,5 630 900 1050
M24 730 1050 1220 M24x2 800 1150 1350
Surface condition: screw galvanized, not lubricated or oiled, n tot = 0,125
M6 9,6 14 16 M8x1 25 37 43
M8 23 34 40 M10x1,25 49 71 83
M10 46 67 79 M12x1,25 87 130 150
M12 79 115 135 M12x1,5 83 120 145
M14 125 185 220 M14x1,5 135 200 235
M16 195 290 340 M16x1,5 210 310 360
M18 280 400 470 M18x1,5 315 450 530
M20 395 560 660 M20x1,5 440 630 730
M22 540 760 890 M22x1,5 590 840 980
M24 680 970 1150 M24x2 740 1050 1250
05 /2003 1.22.09
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For screw plugs according to DIN 908, 910, hollow screws according to DIN 7623, 7643 with seal rings

according to DIN 7603.

Thread Nm
M6x1 7
M8x1.5 7.5
M10x1 10.4
M12x1.5 20
M14x1.5 27
M16x 1.5 37
M18x 1.5 40
M20x1.5 47
M22x1.5 57
M24x1.5 68
M26x 1.5 75
M 27 x 2 87
M30x 1.5 115
M30x2 115

05/2003

Thread Nm
M33x2 120
M36x1.5 155
M 36 x 2 155
M38x1.5 171
M39x2 215
M42x1.5 240
M 42 x2 240
M45x 1.5 270
M 45 x 2 270
M48x 1.5 300
M 48 x 2 300
M52x1.5 380
M52x2 380
M 56 x2 430
M 60 x 2 510
M 64 x 2 570
M 65 x 2 620

1.22.10
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Cylinder arrangement, Engine S/N, Crankcase
number, Connecting rod number, Engine data
plate, and Engine identification

Cylinder arrangement:

Cylinder No. 1 is located next to the flywheel .

The number sequence for the 4-cylinder engine is
shown in fig. 1, the 6-cylinder engine is shown in
fig. 2.

The engine rotates counterclockwise when facing
the flywheel.

Engine identification / serial number:

The engine identification / serial number s
embossed in the engine data tag and the engine
block / crankcase.

The engine identification number is embossed on
top of the crankcase after the last cylinder, on the
left side, when facing the flywheel.

Engine identification number - example:

97 01 0050
Manuf. year 4-cylinder Running S/N
02 = 6-cylinder

Crankcase number:

The crankcase number is embossed on the lower
crankcase opposite the fan-side bearing seat.

Crankcase number - example:

0050 P 5
Running Manuf. year Running No.
S/N A = 1982 for bearing caps
B = 1983 5 = for 4 cyl. engine
etc. 7 = for 6 cyl. engine
P =1997
etc.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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The main bearing caps are identified on the left
hand side (as seen from the flywheel) with the
crankcase number and the running bearing cap
number 1, 2, 3, etc..

The running bearing cap numbers are embossed on
the crankcase, starting at the flywheel.

Crankcase position: oil pan points upward.

Note:

The main bearing cap numbers and the crankcase
numbers must match during installation.

Connecting rod numbers:

The connecting rods and the corresponding
bearing caps are identified on the right hand side,
as seen from the flywheel in numerical sequence,
starting at the flywheel .

The marked connecting rod side must be installed
on the right hand side, as seen from the flywheel.
Engine in the installed position.

910005 — 6

Engine identification / data plate:

The engine data plate is located on the right hand
side of the crankcase, as seen from the flywheel,
right above the injection pump.

@ LIEBHERR © On some engine models, a second data plate is
el ] MOTNR@ installed on the air intake pipe.
(0DE kW Vmin LIEFERUMFANG
[ I I | ] Engine data:
oL L o Type = D914T, D 926Tl etc.
Mot. Nr. = Engine serial number
Code = Engine (performance)
910006 _ 7 inspection number
KW = Engine output in KW
1/min. = Rated engine speed
Lieferumfang = Id. No. of engine configuration

In addition, the performance standards are noted in
the lower left field, after the engine is tested.
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Additional identification / data plate:

For additional identification, an additional data
plate may be installed.

© LIEBHERR ©

Data:

Code = Engine performance inspection number
Field 1 = ECmember identification number
Field2 = Approval per ECregulation

R240orR49

Field3 = Approval number

Engine data plate for "E" (emission optimized) engines from 1997
Note:

The text on the engine data plate is in English.

Original data plate:

@) IMPORTANT ENGINE INFORMATION )
ENGINENUMBER [ ] MODEL] I ]

ENGINE DISPLACEMENT (LITERS)
INJECTION TIMING (DEGREES BTDC)
FUEL RATE (CUBIC mm/STROKE)

INTAKE VALVE LASH (mm) ] ©SHAUSTVALVELASHmm) [ ]
e g ) ranel 1

POWER 1 wuuc

POWER kW NET (SAEJ1348) | powERWW

RPM 1/min RPM 1/min

ENGINE FAMILY | ] | POWER ACCORDING TO
ENGINE CERTIFIED TO OPERATE ON
COMMERCIAL AVAILABLE DIESEL FUEL

THIS ENGINE CONFORMS TO
U.S. EPA REGULATION FOR LARGE CONFIGURATION
NONROAD COMPRESSION-IGNITION REBUILT ENGINE
ENGINES.
O LIEBHERR MACHINES BULLE S.A. MADE IN SWITZERLAND S
KL — /)
German text:
~
(7 IMPORTANT ENGINE INFORMATION ~
MOTOR NR TYP | | Il
HUBRAUM
FORDERBEGINN (GRAD v. OT)
EINSPRITZMENGE (mm3/Hub)
VENTILSPIEL EINLASS (mm) [ || VENTILSPIEL AUSLASS (mm) [
Leistung HP Code
Leistung kW NET (SAE J1349) Leistung kW |
Drehzahl 1/min Drehzahl 1/min
Motorfamilie | ] | Leistung gemass
Motor ist fiir den Betrieb mit handelsiblichen
Kraftstoff zertifiziert. r
Der Motor entspricht den Richtlinien fur [:]
gemass USA EPA und Kalifornien ARB fur Lieferumfang
selbstziindende Motoren in Arbeitsmaschinen. Austauschmotor
(Off-Road Machinery)
Ll ~ LIEBHERR MACHINES BULLE S.A. MADE IN SWITZERLAND —~
) D

05/2003 1.25.02
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Engine identification

Version

|
Emission
| optimized

added identification

. . Bore Stroke Number of
Diesel engine Year .
(mm) (mm) cylinders
In-line engine 90. 115 135 4/6
91. 120 135 4/6
92. 122 142 4/6

Additional identification:
NA = Naturally aspirated engine
TB = moderately turbo charged

T = Turbocharged engine
TI = Turbocharged and intercooled engine
Version:

A1 = Distributor type injection pump

A2 = MW-/P 3000 - Injection pump

A3 = P7100- Injection pump

A4 = P7100 + EDC (Electronic regulation)

A5 = H-RP43 - Control-sleeve injection pump
+ EDC (Electronic regulation))
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2.08
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2.38
2.50
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Sub Group Index

Inspections

Dry air filter

Service fluids

Sealing and locking compounds, greases
Adjust valve clearance

Check compression pressure

Check and adjust fuel injection timing

Check and calibrate * fuel injectors, remove and install injector nozzle

Check, flame glow plug system, remove and install
Heating flange checking, removal and installation
Check piston clearance

Check alternator V-belt tension, adjust and replace

Check V-belt tension for air conditioning, compressor and generator
installation, adjust and replace

V-belt tension for air conditioning, compressor and generator replace
(Dayco-fastening device)

Remove, install and test thermostat
Adjust, remove and install oil pressure relief valve
Check, remove and install oil separator

Troubleshooting

* Calibration should be performed by a qualified repair (Bosch) facility

LIEBHERR

Datum/Edition/Date

05/2003

Benennung/Description/Dénomination Typ 904 /914 / 924
wodel D 906916/ 926
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Adjustments
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Check engine oil level:
The engine must be in a horizontal position.

Turn the engine off, wait 2 - 3 minutes, pull the
dipstick, wipe it off and reinsert it. Pull it out again.
Add oil, if necessary.

Do not operate the engine with the oil level below
the lower mark (Min.).

Check the coolant level:

Check the coolant level on the expansion tank or
the radiator. Turn the radiator cap to the first
notch, wait until any residual pressure is relieved.
Continue to rotate the cap to the 2nd notch and
remove it.

Add coolant to maximum level.

For coolant specifiations, refer to sub group 2.08.

Caution:

Open and remove the radiator cap only at a coolant
temperature below 194° F (90°C) .

Visual inspection
(contamination, damage):

Check the engine for contamination and damage.

Air filter - vacuum indicator:

Check the vacuum indicator or the vacuum
indicator light on the instrument panel in the
operator’s cab.

When the indicator light lights up, change the filter
insert.

For description of the air filter, refer to sub goup
2.05 or the machine’s Operation and Maintenance
Manual.

05/2003
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Check the water separator on the fuel filter:

On fuel filters 1 with inspection possibilities for
water content, check water level. Drain off water,
as necessary.

Open the drain plug, drain water until clean fuel
emerges, close drain plug.
Catch fuel in a suitable container.

On fuel filters without inspection possibilites for
water content:

Open drain plug, drain water until until clean fuel
emerges, close drain plug.
Catch fuel in a suitable container.

Note:

If a pre-filter with water separator is installed,
check the water level and drain off via the drain
valve or drain plug, as necessary (see fig. 21).

Drain water and sediments from fuel tank:

On the underside of the fuel tank, open the drain
plug or drain valve and drain off water and
sediments until clean fuel emerges.

Close drain plug or valve.
Catch fuel in a suitable container.

Refer to the machine Operation and Maintenance
Manual for details.

Dust collector on air filter:

Remove the dust collector, empty, clean and
reinstall.
Make sure the seal ring is seated properly.

For versions with dust ejector valve, push valve
open and clean.

On systems with automatic dust ejection, this step is
not required.

For air filter description, refer to sub group 2.05.

Refer to machine’s Operation and Maintenance
Manual for details.
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Engine brake:

Actuate the engine brake several times to check for
proper function.

For description of engine brake, refer to sub group
8.65

0il, coolant and fuel system:

Check connections, hoses, lines for leaks and
condition.

Reseal in case of leakage, or replace defective hoses
or lines.

Heater connection: 1 supply line
2 = returnline

Replace brittle or damaged coolant hoses.

Note:

When replacing heater valves or heater
connections, coat threads with Omnivisc 1050, or
Reinzoplast sealing compound or use Flui-Flex
sealing tape or a comparable product.

Radiator, pressure relief valve, fan:
Clean the radiator, cooling circuit, as necessary.

Change the radiator cap with relief valve (cooling
system) in case of leaks. Replace defective fan.

On machines with intercooler installation, clean
cooling circuit, also check fan for cracks, damage
and distortion, as necessary.

910018
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Change coolant filter:
Remote installation -

Close shut off valves 1 and 2, remove coolant filter
3.

Clean sealing surface on filter console .

Install new coolant filter 3, lightly oil the rubber
seal ring, hand- tighten .

Open the shut off valves 1 and 2, check the coolant
level, coolant concentration, add coolant, as
necessary.

Coolant filter installation on thermostat housing:

Close the shut off valve 1 on the thermostat
housing, move the knob from the horizontal to
vertical position.

Unscrew coolant filter 3. Clean the sealing surface
on the filter console .

Install new coolant filter 3, lightly oil the rubber
seal ring, hand-tighten.

Open the shut off valve 1, move from vertical to
horizontal position to filter. Check the coolant level
/ coolant concentration, add coolant, as necessary.

911312

Change engine oil:
Change engine oil only when the engine is warm!

Open the drain or drain plug and drain the oil into
asuitable container.

Close oil pan again.

910022

Add oil through filler neck until it reaches the
upper mark on the dipstick (Max.).

to check the oil level, refer to page 2.01.02, fig. 1.

For oil quantities, refer to the machine’s Operation
and Maintenance Manual or the Technical Data in
the Service Manual.

For details about lube oil specification, viscosity and
oil change intervals, refer to sub group 2.08.
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Change lube oil filter :

Remove lube oil filters and clean sealing surfaces on
filter console .

Lightly oil rubber seal ring, install new lube oil
filters, and hand- tighten.

Note:

Lube oil filters may be remotely installed, away
from the engine.

Battery and cable connections:

Check the battery fluid level, it must be approx. 10
to 15 mm above the plates.

Use only destilled water to refill batteries.

Check battery poles and terminals, check
connections, clean regularly and coat with acid
resistant grease.

Check the electrolyte level. For a fully charged
battery the spec. weightis 1.28 kg/ 1(31.5° Bé)

Recharge the battery if electrolyte level is low.

Change the fuel filter:
1 = pre-filter, stage 1, 2 = fine filter, stage 2

Turn the mounting rings 3 and 4 counterclockwise
and remove the filter elements 2 from the filter
console.

Push mounting rings 3 and 4 over the new filter
elements 2, attach to filter console. Tighten
mounting rings 3 and 4 all the way.

Bleed fuel system, refer to sub group 7.22, 7.23 for
details.

913254

1 =pre-filter, stage 1, 2 = fine filter, stage 2

Remove the fuel filter elements 1and 2 and clean

the sealing surfaces on the filter console .

Lightly oil the rubber seal ring, install the new filter

elements 1 and 2, and tighten by hand.

3Ieed| fuel system, refer to sub group 7.22, 7.23 for
etails.

Note:

Fuel filter elements, stage 1 can also be installed as
pre-filters in front of the fuel pump.

For fuel filters with water separator, remove the
container from the filter insert, clean it and attach
on new filter element.

911451 = = .' l 2 o i , \‘- s 20
05 / 2003 2.01.04



https://eat-m.net

3anyactu ans Liebherr Ten. 8 800 350-67--98
https://eat-m.net

2 Clean fuel pre-filter with water separator:
Close the shut off valve (if installed) on the fuel
tank.

3 Open the drain valve 1, and drain the fuel into a

suitable container.

Remove screw 2, remove the cover 3 and remove
the filter. Clean filter screen and housing. Replace
defective O-ring or seal ring and reassemble pre-
filter.

Change the filter insert on the prefilter with
changeable insert.

1 Bleed fuel system, refer to sub group 7.22, 7.23 for
21 details.

911454

Clean fuel pre-filter:

Note: Always bring a new seal ring.

Close the shut off valve (if installed) on the fuel
tank.

Loosen the knurled nut 1, swing the tension bracket
2 out, and remove the sight gauge 3 with filter
screen. Clean the sight gauge and filter screen.
Replace the seal rings and reassemble the pre-filter.
Open the shut off valve.

Bleed fuel system, refer to sub group 7.22, 7.23 for
details.

Close the shut off valve (if installed) on the fuel
1 tank.

Open the screw 1, remove the filter housing 2 with
filter. Clean filter screen and housing. Replace
damaged O-ring or seal ring and reassemble pre-
filter.

Open the shut off valve.

2 Bleed fuel system, refer to sub group 7.22, 7.23 for
details.

23

911453

Grease the gear on the flywheel:

Remove the inspection cover of the flywheel
housing, check the flywheel teeth for damage,
lubricate teeth with multi purpose grease. Turn the
engine with the starter.

Reinstall the cover.

Notes:

Multi purpose grease to grease the flywheel:
Molykote Longterm 2 Plus, Ft 1 v 26 ( made by
Bosch), Avilub LD (made by Avia).

US = NLGI No. 2 Grade - EP2

910023
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Check the mounting of the oil pan and engine
brackets:

Check the tightness of the screws on oil pan 1 and
engine mounting brackets 2 . Tighten / torque, as
necessary.

911458 | oy

Check intake and exhaust system for leaks,
condition:

Check the air intake lines between air filter and
engine, between air filter and turbo charger and
/or air line from turbocharger to intercooler and
from intercooler to engine for leaks. Tighten hose
clamps, as necessary. Replace worn or damaged
parts.

Check the exhaust sytem for leaks.
Replace worn or damaged seals and parts.

Check intake manifold:

Check mounting on the cylinders heads for leaks,
tighten / torque screws, as necessary.

910024

Check exhaust manifold:

Check mounting on the cylinders heads and
turbocharger for leaks, tighten screws, as necessary.
If necessary, replace worn / burned out gaskets.
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Engine regulation (throttle control):

Check the throttle control for easy movement when
the engine is turned off.

On the injection pump, check if the throttle control
lever contacts the stop at full load / RPM. Adjust, if
necessary .

Replace worn or damaged ball joints and parts.

Drain coolant:

Open the drain plug the bottom of the radiator.

On the engine, remove the drain plug 1, see fig. 30
on the bottom of the oil cooler housing.

Depending on the engine, remove the drain plug
on the coolant pump, see fig. 31,32.

Catch coolant in a suitable container.

Coolant drain plug installed on external coolant
pump on timing gear cover.

Coolant drain plug on the coolant pump integrated
in timing gear cover.
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Add coolant:

Install / close the drain plugs on the engine and the
radiator.

Open the heater valves, remove the bleeder screw
1 on the coolant return from the cylinders heads.
Add coolant until it runs out on the bleeder hole.
Install / tighten the bleeder screw and fill the
cooling system to maximum level.

Note: If a line runs from the coolant return on the
engine to the radiator or expansion tank, then the
bleeding procedure can be eliminated.

Start the engine and bring it to operating
temperature. Check the coolant level again and
add more coolant, if necessary.

For quantities, refer to Technical Data page of
corresponding machine or the Operation and
Maintenance Manual.

Important:

To provide anti-corrosion protection for the cooling
system, the coolant must contains at least 50 Vol. %
corrosion inhibitor / antifreeze all year round. This
protects the system to approx. -37°C(-35°F).

For a list of approved corrosion inhibitors /
antifreeze and mixing ratios refer to sub group
2.08.

Add the required liquid DCA to the cooling system
if a coolant filter is installed.

For details, refer to sub group 2.08 or your
Operation and Maintenance Manual.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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THE DRY AIR FILTER

Note:
Air filters differ, depending on machine model .

Observe the maintenance guidelines in the Operation
and Maintenance manuals for each machine.

Maximum engine protection against premature wear
due to dust is only possible if the air filter (fig. 1) is
serviced at regular intervals.

The dry air filter is designed to provide maximum
protection with very long service intervals.

When the maximum permissible vacuum is reached, the
maintenance indicator on the clean air connection of
the air filter (fig. 2) and /or the indicator light H13 (fig.
3) lights up.

Note: Instrument panels vary, depending on the
machine model.

Maintenance includes replacement of filter elements.

For safety reasons, we do not recommend to wash the
filter elements.

We recommend to remove the filter element only after
the maintenance indicator is actuated and lights up on
the control panel, but at least once a year.

Removing and installing the filter elements too often
can damage the seals between filter element and filter
housing.

The safety element should only be changed after every
third change of the main element, but at least once a
year.

Before installing a new element, carefully clean the
seals and the sealing surface in the housing.

On the dust ejector (fig. 4, pos. 4) push the ejection slit
open weekly to prevent it from getting stuck in the
closed position due to humidity and dust.

TO REPLACE THE MAIN FILTER ELEMENT

With the engine turned off, remove the cover 1, remove
the nut 2 and remove the dirty main element 3 (fig. 4).

Clean the inside of the air filter housing and the sealing
surface on the housing wiht a damp rag.
DO NOT use air pressure to blow out the housing.

Insert a new main element, make sure it is seated tightly
Tighten the nut 2 and install the filter housing cover 1.

3anvactu ans Liebherr ten. 8 800 350-67--98

https://eat-m.net

900107 2

.

88888 b4
,———H13

WD H

== £][ =

[ |~ 3



https://eat-m.net

3anvactu ans Liebherr ten. 8 800 350-67--98
https://eat-m.net

TO REPLACE THE SAFETY ELEMENT (fig. 5)
5 The safety element 6 should be replaced after the main
/@/ element has been replaced three times, or at least once

@ ayear.
! However, if it is found that the safety element is dirty, it

must be replaced immediately.
Note: DO NOT clean the safety element!
3 We recommend to have this done by qualified
! - -
@ maintenance personnel or a LIEBHERR service

technican.

Remove the main element as described previously.
Remove the special nut 5 and take out the safety
element 6.

Carefully clean the inside of the air filter housing with a
damp rag.

Clean the sealing surfaces in the housing and check for
damage.

Carefully insert a new safety element and secure with
the special nut 5.

Install the main element 3 and install the filter cover (see
previous section “To replace the main element”).

5

CHECK THE CLEAN AIR LINE (fig. 6)

The clean air line between the filter exit and the engine
air intake pipe 7 must be checked for damage and leaks
every time a filter element is replaced.

If necessary, retighten the hose clamp screws 8 . Check
and tighten the hose clamp screw 8, as necessary.
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Service Fluids

Lubricants:
Lube oil specification
In modern Diesel engines, only high alloyed lube oils are used. They consists of basic oil with additives.

The lube oil recommendation for Liebherr Diesel engines is based on the following specifications and
guidelines.

API - classification . CG-4,CF-4,CH-4
(American Petroleum Institute)

ACEA (CCMCQ) - classification . E2-96 (D4), E3-96 (D5), E4-98, E5-99
(Association des Constructeurs Européens de I’Automobile)

Naturally aspirated
_ CG-4, CF-4, CH-4, E2-96, (D4)
engines

Turbo charged
CG-4, CF-4, CH-4, E2-96, (D4), E3-96, (D5), E4-98, E5-99

engines

Lube oil viscosity
The selection of the lube oil viscosity is made according to SAE classification (Society of Automotive
Engineers).

The ambient temperture is the determining factor for the correct selection of the SAE classification.

The selection of the SAE classification gives no information about the quality of a lube oil.

If the viscosity is too high, it can lead to starting problem:s, if it is too low, the lubrication efficiency can
be endangered.

The temperature ranges shown in the chart below are guidelines and can be exceeded or fallen below
for ashort time.

SAE 15W-30
SAE 15W-40
SAE 10W-40
SAE 10W-30
SAE 5W-40

°C -30 -20 -10 +10 +20 +30 +40 +50 +60
PR I N AN T AN NN NN TR AT N
I

i
] ]

| s | 23| & [ se |77 | e [13]| |
°F 22 4 14 32 50 69 8 104 122 140
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Oil change intervals

The first oil change is due after 250 - 500 operating hours when using oils according to the lubrication
guidelines. Additional filter changes are due every 500 hrs. and oil changes are due depending on the
temperature zone, sulfur contentin the fuel and oil quality, as shown in the chart below.

When using E3-96, (D5), E4-98, E5-99 oils in naturally aspirated engines, the change interval of 500 hrs.
may be be exceeded.

If the given operating hours are not reached within one year, then the engine oil and filters should be
changed at least once a year.

INTERVALS IN OPERATING HOURS NA - engine T - engine
Oil specification Oil specification
Operating conditions | Sulfur contentin fuel CH-4 CH-4

CG-4 CG-4 E3-96
CF-4 CF-4 (D5)
E2-96 E2-96 E4-98
(D4) (D) E5-99
Ambient temperature upto 0.5% 500 hrs. 250 hrs. 500 hrs.
upto 14°F( -10°C) above 0.5 % 250 hrs. 125 hrs. 250 hrs.
below 14°F (-10°C upto 0.5% 250 hrs. 125 hrs. 250 hrs.
elow ( ) above 0.5 % 125 hrs. - 125 hrs.

COOLANT

To o provde anti-corrosion protection in the cooling system, the coolant must contain at least 50 % of
the total volume of corrosion inhibitor / antifreeze fluid all year round. This mixture protects the
system to approx. -37°C.

In case coolant is lost, check the ratio. The percentage of antifreeze should not fall below 50 % of the
total volume.

Do not exceed 60% corrosion inhibitor / antifreeze, since a higher ratio would actually reduce the
cooling efficiency and antifreeze protection.

Check the ratio during maintenance, change the coolant at least once every two years.
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Coolant with DCA 4 (DCA 4 = Diesel coolant additives).

To assure protection against corrosion of the cooling system, the coolant must contain at least 50%
corrosion / Antifreeze mixture all year round. This protects the cooling system to about - 37° C (35°
F).

When fluid is added to the coolant mixture, it must be assured that the mixture maintains a 50%
antifreeze content.
Important: Do not use a mixture of more than 60% corrosion / antifreeze , as a high ratio would

actually reduce the cooling and antifreeze protection.

Check and correct the ratio of corrosion inhibitors / antifreeze mixture and DCA4 concentration
during maintenance work (every 500 hrs.).

The DCA 4 concentration must be between 0.3 and 0.8 units per liter (per quart).
We recommend test kit CC 2602 M, made by Fleetguard .

The coolant must be changed every 2 years. Check the cooling system, flush, if necessary, before
adding new coolant.

Refilling the cooling system

When refilling the cooling system after repairs, add liquid DCA 4 in addition to the DCA4
concentration in the water filter to the corrosion / antifreeze mixture .

Cooling system Required amount of liquid DCA 4 DCA 4 water filter
capacity
Liter No. of units per 0.5 liter Liter Description Id.No.
24 -39 3 or 1,4 WF 2071 7367045
40-59 4 or 1,9 WF 2072 7381493
60-79 5 or 2,4 WF 2073 7367052
80-115 8 or 3,8 WF 2073 7367052

Water filter change intervals
Change the water filter every 500 hrs.

If no coolant was lost in the cooling system, the DCA4 concentration in the cooling system is
adequate if the filter is changed every 500 hrs.

Using DCA 4 without corrosion / antifreeze

In certain circumstances, and if ambient temperatures are constantly above freezing, for instance in
tropical regions, and no corrosion / antifreeze is available, a mixture of water and DCA4 may be
used.

To protect the cooling system from corrosion, use double the amount of DCA4 than when using
corrosion / antifreeze and DCA4 to cool the system.

The DCA 4 concentration must be between 0.6 - 1.06 units per liter.
Check and correct the DCA4 concentration during maintenance work (every 500 hrs.).
The coolant must be changed once a year.

Before adding new coolant, check the cooling system for contamination; flush, if necessary.

2.08.02
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Fresh water guidelines:

To mix the coolant , only clean, preferably soft water should be used. Often, but not always, regular
drinking water can be used. Sea water, brackish waters, well water or industrial waste water may not be
used.

Fresh water quality when using corrosion inhibitors / antifreeze fluids:

Sum of alcaline earths (water hardness) : 0.6 to 3.6 mmol/dm3
(3 to 20°d)

Ph-value at 20° C : 6.5t0 8.5

Content of chlorides - ions : max. 80 mg/dm3

Content of sulfates - ions : max. 100 mg/dm3

Fresh water quality when using coolant with DCA 4 :

Sum of alcaline earths (water hardness) 0.6 to 2.7 mmol/dm3
(3 to 15°d)

Ph-value at 20°C : 6,5 bis 8,0

Content of chlorides - ions : max. 80 mg/dm3

Content of sulfates - ions : max. 80 mg/dm3

Mixing ratio corrosion inhibitors / antifreeze fluids

Percentage (%) of antifreeze

Protected to T T
|-3'1 |-1'3| 5 | 23

°C -40 -30 -20 -10 0
' |
°F 40 -22 -4 14 32

The percentage of antifreeze should not exceed 60%, a higher concentration
will adversely affect antifreeze protection and heat transfer rates!
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RECOMMENDED CORROSION INHIBITORS - ANTIFREEZE FLUIDS

BRAND

Agip Antifreeze Plus

Agip-Auto Langzeit-Frostschutz
Antigel DB 486

Aral Antifreeze Extra

Aral Antifreeze T

Avia Antifreeze APN

BP Antifrost X 2270 A
BP Napgel C 2270/1

DEA Kuhlerfrostschutz

DEUTZ Kuhlschutzmittel 0101 1490
DOW KuhImittel D 542 / 1993
Frostschutz 600

Glacelf SX

Glyco Shell

Glysantin (G 48-00)

Igol Antigel Type DB

Motul Anti-Freeze

OMV - Kuhlerfrostschutzmittel
0OZO0 Frostschutz S

Total Multiprotect

MANUFACTURER

Agip Petroll S.p.A Rom Italien

Agip Schmiertechnik GmbH, Wiirzburg
Sotragal SA, St. Priest / Frankreich

Aral GmbH, Bochum

Aral GmbH, Bochum

Deutsche Avia Mineralél GmbH, Miinchen

Deutsche BP AG, Hamburg
BP Chemicals LTD., London/England

DEA Mineraloel AG/ Hamburg

DEUTZ Service International GmbH, Koéln
BOSS Chemie AG, Wittenbach/Schweiz
Mobil Schmierstoff GmbH, Hamburg

Elf Lubrifiants Paris / Frankreich

Shell Chemie GMBH, Eschborn

BASF AG, Ludwigshafen

Igol France, Paris / Frankreich

Motul SA, Aubervilliers Cedex / Frankreich

OMV AG, Wien/Osterreich
Total Deutschland GmbH, DUsseldorf

Total Deutschland GmbH, DUsseldorf

2.08.03
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Diesel fuels

Diesel fuels should meet the minimum requirements of the listed permissible fuel specifications.
The sulfur content should not exceed 0.5 % .

A higher sulfur content affects the oil change intervals and engine service life.

Lubricating ability

Due to the reduction of the sulfur content, the lubricating ability of the Diesel fuel has been
qguestioned. Tests have shown that Diesel fuels with a max. sulfur content of 0.05 %, as is valid in
Europe, can cause wear in injection systems (especailly for distributor type injection pumps).

"Brand name fuels " (in Germany) contain these lubrication additives as part of their additive
package. The fuel lubricating ability must therefore be <400 uym according to HFRR (60°) Test .

The additive should be added by the supplier as the responsible party for fuel quality. The
addition of secondary lubrication additives by the customer is not recommended.

Diesel fuels for low ambient temperatures

In ambient temperatures below approx. 32° F (0°C), the flow properties for summer Diesel fuel
can become insufficent due to paraffin excretion. The same applies for winter Diesel fuels at
temperatures below approx. -15°C(5°F) .

Often Diesel fuel with additives is offered for use in temperatures to -20°C (-4°F) .

To prevent operational problems, the Diesel fuel must be mixed with regular gasoline or kerosene
at even lower temperatures.

Mixing regular gasoline with Diesel fuels should be considered a last resort. The ratio should not
exceed 30 % per volume.

Do not use Super gasoline to mix with Diesel fuel.

Depending on the ratio of Diesel fuel and gasoline or kerosene, the engine output may be
reduced to some degree. For that reason, keep the additives as low as possible, taking the
ambient temperature into consideration.

For safety reasons, always mix the fuel in the fuel tank.

When refueling, add the specifically lighter additive before adding the Diesel fuel. After
refueling, run the engine until the mixed fuel is distributed throughout the complete fuel system.

For mixing ratio, see chart.
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Additives for Diesel fuel (Flow improvers)

Commercially available flow improvers can also help to improve the Diesel fuel for cold
temperatures. When using these additives, observe the manufacturer’s instructions
regarding quantities and use.

Approved fuel specifications: DIN EN 590
ASTM D 975-89a 1D and?2

For additional fuel specifications consult the Engine design dept.

Diesel fuel mixing ratio (Vol.-%)

_ _ Winter Diesel fuel Additive
Ambient Summer Diesel Additive % %
temperature fuel o
°C % °
-15°C -20°C -15°C -20°C

Oto -10 70 30 100 100 - -

-10to-15 50 *50 100 100 - -

-15to-20 - - 70 100 30 -

-20to-25 - - 50 70 *50 30

* [f more than 50% are necessary, use only kerosene, DO NOT USE regular gasoline .

2.08.04
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Sealing and locking compounds and greases

The list below contains all sealing compounds, locking compounds and greases needed for engine
maintenance, disassembly and assembly.

Use these materials as described in various sections of this manual.

Sealing and locking compounds:

HylomarSQ32/M or Reinzoplast, Omnivisc 1050
Loctite 222 or Omnifit 50 M

Loctite 242 / 243

Loctite 262 or Omnifit 100 M

Loctite 270 or Omnifit 200 M

Loctite 601 or Omnivisc 1050

Loctite 638

Loctite 640 / 648 or Omnifit 230 M

Loctite - Silicone - Transparent or Omnivisc 1002

Greases:

Molykote Longterm 2 Plus
Ft1v34 (Fa. Bosch) only for 28V /95 A alternator
Barrierta L55/3

Staburags NBU 12

2.10.01
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Valve Clearance Adjustment
Use Special Tool No. 30.

For valve clearance, see engine specification -
Technical Data.

Wait until engine has cooled down and remove
valve covers on all cylinders. Install hand crank,
Special Tool No. 30, to flywheel housing.

Rotate engine crankshaft with hand crank until
valves on the corresponding cylinder overlap.

See chart below.

Check valve clearance on the corresponding
cylinder to be adjusted by inserting the feeler
gauge between valve stem and rocker lever.

If the valve clearance must be adjusted, loosen lock
nut on rocker lever adjustment screw and adjust
screw to proper clearance. Retighten lock nut.

Recheck valve clearance.

Note:

Cylinder 1 is position next to the flywheel. The
engine crankshaft rotation is counterclockwise,
facing the flywheel. The exhaust valve is positioned
closer to the flywheel.

Cylinder Valves

D 904/914/924 D 906/916/926
Overlap Adjust Overlap Adjust
4 1 6 1
2 3 2 5
1 4 4 3
3 2 1 6
5 2
3 4

=D e

910089
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Checking and Adjusting Valve Play on Engines with
additional Engine Brake System (ZBS)

Special Tool No. 30

Valve Play: refer to Technical Data
Check when engine cold.

Remove cylinder head covers, install turning device,
special tool no. 30 on the flywheel housing.

Turn crankshaft in turning direction until the valves
of the cylinder opposite the one to be adjusted
overlap.

For Specifications refer to table.

Note:

Cylinder 1 is on the flywheel side.

Turning direction left when looking onto the
flywheel. Outlet valves of the corresponding
cylinder on the flywheel side.

910138

Valves of the Cylinder

D 924 D 926
Overlap | Adjusting | Overlap | Adjusting

4 1 6 1
2 3 2 5
1 4 4 3
3 2 1 6

5 2

3 4

Checking:

Inlet Valves: Push thickness gauge between valve
and rocker lever and check valve play.

910139
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Outlet Valves: Items see picture 11

Using a screw driver. push rocker lever in the area
of piston 5 down towards the valve several times
until no more oil is running out of the relief bore 6.

Note:

The oil must be pressed out of the piston area
entirely.

Place thickness gauge between outlet valve and
piston 5 and check valve play.

Adjustment:
Inlet Valves:

Untie lock nut on the adjusting screw of the
corresponding rocker lever and correct the
adjustment. Retighten lock nut.

Check the adjustment after retightening the lock
nut.

Outlet Valves: Items see picture 11

Untie lock nut 2 and turn out adjustment screw 1 as
far as possible without using force.
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Untie lock nut 4 and turn out adjustment screw 3
until 0.5 mm of the thickness gauge can be pushed
between piston 5 and valve.

Turn in adjustment screw 3 until the thickness
gauge is clamped. This pushes piston 5 back.
Adjust a valve play of 0.5 mm on adjusting screw 3.

Retighten lock nut 4.

910144

Place thickness gauge 0.3 mm between piston 5 and
valve.

Using a screw driver, press rocker lever onto valve in
the area of the piston 5, until piston 5 has reached
its stop.

Note:

Oil has to be pushed out of the piston chamber
completely. At this point no oil should run out of
the relief bore 6.

Keep piston 5 in a depressed position and turn
adjustment screw 1 until valve play is reached.

Retighten lock nut 2.

Note:

After adjustment turn push rod 7, must have play.

910146 |

After all valves are adjusted, replace cylinder head
covers using new gaskets.

Remove turning device.

77—

1009 | 11
2.15.03
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Check engine compression pressure
Use special tool No. 1,2

For compression pressure, see Technical Data.
Remove all fuel injectors, see sub group 7.18.

Insert adapter, special tool No. 2, with seal ring in
place of the fuel injectors and clamp down the
adapter with the injector holder.

Important:

The compression pressure is based on an engine
speed of 150 RPM minimum.
Before the test, check the valve clearance.

The engine should be operated for a short time at
half speed before checking the compression
pressure. This procedure will ensure a sufficent
pressure seal due to the oil film in the combustion
chambers.

Connect compression tester, special tool No. 1, to
the adapter. Measure the compression pressure )
while cranking the starter. 910031 |8

The pressure test must be performed with the shut
off in the off / no load position.

Repeat the pressure test on all cylinders. After the
compression pressure test is completed, remove the
adapter and reinstall the fuel injectors, using new
seal rings.

Note:

The pressures of the individual cylinders should be
within the pressure range indicated on the
Technical Data page. Deviations should not exceed
3-4 bar.

2.17.01
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Check begin of delivery (FB = fuel begin)
(injection pumps-Type "A")

Use special tool No. 4,30

For begin of delivery data, see Technical Data.

Note:

The injection pump type is noted on the data tag of
the injection pump.

Example: PES6A ... .. . etc.

T

Injection pump - Type "A"

Check:

Remove the valve cover on cylinder 1 (next to the
flywheel). Install turning tool, special tool No. 30,
on the inspection hole on the flywheel housing and
set cylinder 1 to ignition -OT (OT=top dead center).
The direction of rotation is counterclockwise, as
seen from the flywheel.

Note:

The top dead center (OT) as well as the 10° to 30°
indication is marked on the flywheel. The turning
tool is also marked.

Note:

In case no turning tool is available, the reference
point for OT or FB is the center between the two
threaded holes for the cover. Fabricate a pointer
and bolt it to the flywheel housing.

Remove the fuel supply line at the injection pump
and connectin its place a high pressure hand pump,
special tool No. 4. Connect the suction side of the
hand pump to the tank line or a separate container
with clean fuel.

¥ 3 40 00 MY ﬁf
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Remove the fuel return line and plug fuel return
connection on injection pump.

Disconnect the supply line to the No.1 fuel injector
on the injection pump and install a special drip
tube.

Move the shut off lever 2 to the ‘run’ position.
Move the throttle control lever 1 on the injection
pump to the maximum load / RPM position.

Remove the cap at the regulator rod of the
injection pump.
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Note:

The starting boost injection must be turned off.

RQV regulator: Push the regulator rod back until it
locks.

RSV regulator: The regulating rod may only extend
10 to 12 mm from the end of the thread for the
safety cap. Hold the regulating rod in this position,
until the high pressure hand pump is actuated. The
regulating rod will then remain in this position.

Note:

The regulator description is engraved on the data
plate of the regulator.

Example: RQV ... etc. RSV ...etc.

Turn the engine by 90° in reverse of its normal
direction of rotation. Actuate the high pressure
hand pump until fuel flows from the overflow pipe.
Turn the engine slowly in its direction of rotation
until the fuel flow decreases to drops, meaning FB-
Delivery Begin is reached.

The markings on the turning device and on the
flywheel must match.

Remove the high pressure hand pump, plug and
overflow pipe.

Install cap for regulator rod and all fuel lines, using
new seals.

Install cylinder head cover, using new gasket.

Bleed fuel system, see sub group 7.22.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Check begin of delivery (FB)
(injection pumps-Type “MW" and “P")

Use special tool No. 4, 6, 30

For begin of delivery data, see Technical Data or
for "E" (emission optimized ) engines, check the
data tag under INJECTION TIMING - Example: 20°

Note:

The injection pump type is noted on the data tag of
the injection pump.

Example: PES6 MW . .. .. . etc.

Injection pump - Type "MW"

Check:

Remove the valve cover on cylinder 1 (next to the
flywheel). Install turning tool, special tool No. 30,
on the inspection hole on the flywheel housing and
turn cylinder 1 to ignition -OT (OT=top dead
center). The direction of rotation is
counterclockwise, as seen from the flywheel.

Note:

The top dead center (OT) as well as the 10° to 30°
indication is marked on the flywheel. The turning
tool is also marked.

910035

Note:

In case the turning tool is not available, the
reference point for OT or FB is the center between
the two threaded holes for the cover. Fabricate a
pointer and bolt it to the flywheel housing.

Remove the fuel supply line at the injection pump
and connectin its place a high pressure hand pump,
special tool No. 4. Connect the suction side of the
hand pump to the tank line or a separate container
with clean fuel.

910037



https://eat-m.net

3anyactu ans Liebherr Ten. 8 800 350-67--98
https://eat-m.net

Remove the fuel return line and plug fuel return
connection on injection pump.

Disconnect the supply line to the No. 1 fuel injector
on the injection pump and install a special drip
tube.

Important:

The additional starting fuel must be turned off.

RSV-Regulator :

Move the shut off lever 1 on the injection pump to
the off position and install tool No. 6 on the shut
off lever 1. Move the lever back to the run position.
Move the throttle lever to full load / RPM.

910040

RSV-Regulator with solenoid for release of
additional starting fluid:

The solenoid 1 may not be energized with electrical
current.

Bring the shut off lever 2 on the injection pump
from off position to the run position.

Move the throttle lever 3 to full load / RPM.
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RQV - K - Regulator:

Injection pumps with this regulator have no
starting groove on the elements. The additional
starting fuel does not need to be turned off to
check or adjust begin of delivery ( FP = timing).

Bring the shut off lever 1 on the injection pump to
the run position .
Move the throttle lever 2 to full load / RPM.

Note:

If special tool No. 6 is not available to turn off the
additional starting fuel on the RSV-Regulator (see
fig. 7), then set the shut off lever to the dimension
shown in fig. 10 between the stop on the shut off
lever and the stop on the injection pump. Secure
lever in this position.

The regulator identifications are shown on the data
plate of the regulator.

Example: RSV..... etc.

Note: If necessary, loosen the plug on the injection
pump to bleed the system.

Turn the engine 90° against its normal direction of
rotation. Actuate the high pressure hand pump
until fuel flows from the overflow pipe. Turn the
engine slowly in the normal direction of rotation
until the fuel flow decreases to drops, which means
the FB - begin of delivery - is reached.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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The timing mark on the flywheel / pointer of the
turning tool and the timing data listed in the
Technical Data page must match.

Remove the high pressure hand pump, plug,
overflow pipe and retaining tool for the additional
starting fuel as well as the turning device.

Install all fuel lines, using new seals.
Install cylinder head cover, using new gasket.

Bleed fuel system, see sub group 7.22.
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Checking Begin of Delivery

(Injection Pump Model "VE" = Distributor Injection
Pump)

Special Tool No. 7, 8,9, 30

Note:

The Injection Pump Model is mentioned on the ID-
Tag of the Injection Pump.

Example: VE4/andsoon

7

Injection Pump Model "VE"

Check:
Remove cylinder head cover on cylinder 1.

Install turning device, special tool no. 30, on the
inspection hole of the flywheel housing and crank
engine until cylinder 1 is at ignition upper death
point (OT = upper death point).

Note:

Turning direction is left looking at the flywheel.

OT and 10 - 30° marks before OT are given on the
flywheel. Turning device has a marking.

Attention:

If there is no turning device with marking
available, the reference for OT and Begin of
Delivery will be the center of the two thread holes
on the flywheel housing.

Turn engine against turning direction away from
OT to approximately 30°.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Turn out measuring point on the measuring gauge,
special tool no. 7 and install intermediate piece,
special tool no. 9. Screw test point into
intermediate piece.

Remove plug on the distributor head of the
injection pump.

Turn measuring device, special tool no. 8, into the
distributor head, insert measuring gauge with test

point and set measuring gauge to "=" under a
pretension of appr. Tmm.

Clamp measuring gauge in measuring device.

Note:

Observe free flow position of the measuring gauge.

Turn engine until OT is reached. Read measuring
data on measuring gauge.

Attention:

DB is correctly adjusted if the measuring data at OT
correspond with the data mentioned on the name
plate under INJECTION TIMING in mm.

If the mentioned data can't be reached, the DB
adjustment needs to be corrected, see 2.19.25
under DB Adjustment.


https://eat-m.net

3anyactu ans Liebherr Ten. 8 800 350-67--98
https://eat-m.net

Remove measuring gauge and measuring device.

Install plug in the distributor head and tighten.
Remove turning device.

Install cylinder head cover using new gasket.

910052

2.19.09
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Checking Delivery Begin (DB)
(Injection Pump type P with EDC = Electronic
Diesel Control)

Special Tool No. 9.2, 30

Delivery Begin Specifications see ID tag under
INJECTION TIMING

Note:

The type of Injection Pump is stated on the ID tag of
the Injection Pump:

Example: PES6P... etc.
Injection Pump Model "P"

Check:
Remove cylinder head cover on cylinder 1.

Install turning device, special tool No: 30 on the
inspection hole of the flywheel housing and crank
engine until cylinder 1 is at ignition upper dead
point (OT=upper dead point).

Turning direction is left looking onto the flywheel.

Having reached upper dead point turn engine back
against the turning direction by appr. 45°.

Note:

OT mark and marks for checking DB from 10 to 30°
are given on the flywheel. The turning device also
has a mark.

Note:

If there is no turning device with marks available,
the reference for OT and begin of delivery will be
the center of the two thread holes in the flywheel
housing.

Remove plug from the flange on the injection
pump regular (EDC) together with the gasket.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Put impulse transmitter, special tool No. 9.2 into the
flange tightening the mounting screws by hand.

Note:

The guide notch on the shaft of the transmitter
must correspond with the slot in the bore of the
flange.

Connect the ground clamp of the impulse
transmitter with ground of the engine.

Note:

The injection pump must be without current, the
ignition of the machine must be turned off.

Turn engine slowly in turning direction until lamp
on the impulse transmitter lights up.

Keep turning the engine carefully until second
lamp lights up.

Note:

As soon as both lamps light up the exact position
for DB = Delivery Begin is reached.

If only the second lamp lights up the DB position is
overturned and the test needs to be carried out
again.

The markings on the turning device and the
specifications shown on the ID tag under INJECTION
TIMING must match on the inspection hole of the
flywheel housing.

Note:

If the stated value cannot be reached, the DB
adjustment must be corrected, see 2.19.30 under DB
adjustment.
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Untie screws on the impulse transmitter and
remove transmitter.

Install plug with gasket into the flange and
tighten.

Remove turning device.

Mount cylinder head cover with gasket.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Check begin of delivery (FB)

(injection pump type "H-RP43"

(control sleeve fuel injection pump) with
"EDC" = Electronic regulation)

Special Tool No. 9.2, 30

For begin of delivery engine data tag, INJECTION
TIMING.

Important:

The fuel delivery begin (FB) data for above injection
pump type is always data given in degrees crank
angle according to OT (=Upper death point).

The top dead center (OT) and the mark to check the
fuel delivery begin (FB) as well an 20° before OT to
10° after OT is marked on the flywheel.

The hand crank, special tool No. 30 is also marked.

Note:

The injection pump type is noted on the data tag of
the injection pump.

Forexample: PES6H ... .. . etc.

T

Injection pump - type "H-RP43"
(Control sleeve fuel injection pump)

To check:
On cylinder 1, remove the cylinder valve cover.

Install the handcrank, special tool No. 30 on the
inspection port - flywheel housing - and set cylinder
1 to ignition OT (OT = top dead center).

Direction of rotation is to the left, as viewed onto
the flywheel.

Then turn the engine by approx. 45° against the
direction of rotation.

05/2003
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Note:

If no marked handcrank is available, the center of
the distance between the bore holes next to the
inspection port represents the reference point for
the OT or FB.

Remove the plug from the flange on the injection
pump regulator (EDC) and remove with seal ring.

Insert a light sensor, special tool Nr. 9.2, into the
flange and install the mounting screw by hand and
tighten.

Note:

The guide nose on the shaft of the light sensor must
align with the groove in the intake bore in the
flange.

Clamp the ground clip of the light sensor to the
ground on the engine.

Note:

The injection pump may not be energized turn off
the ignition on the machine.
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Slowly turn the engine in direction of rotation until
a light on the light sensor lights up.

Carefully continue to turn the engine in direction of
rotation until the second light lights up.

Note:

When all two lights on the light sensor light up,
then the exact FB position is reached.

If only the second light lights up, then the FB-
setting is too far and the test must be repeated.

On the inspection port on the flywheel housing, the
marks on the hand crank and the FB data given on
the engine data tag under INJECTION TIMING must
match.

If the given value is not reached, then the FB
adjustment must be corrected, see 2.19.34, to set
the FB setting.

Remove the mounting screw for the light sensor
from the flange and remove the sensor.

Install the plug with seal ring into the flange and
tighten.

Remove the hand crank.

Install the cylinder valve cover with new gasket.

05/2003
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Adjust Fuel Delivery Begin (FB)

Injection pump drive installed on timing gear
housing.

Use Special Tools No. 4, 6, 30

Remove screws on cover for injection pump drive.
Remove cover from timing gear housing.

910059

Install rotating device, tool No. 30 on flywheel
housing inspection window and adjust cylinder 1 to
exact FB mark.

FB data - see Technical Data.

911359

Install high pressure hand pump, special tool No. 4
to injection pump, connection overflow pipe and
plug. Move lever to full load, turn off starting boost
(on injection pump - Type MW a retaining tool,
special tool no. 6, is required.

Note:

These procedures are described on page 2.19.01/02
or 2.19.05/06.

Loosen screws on injection pump drive.

911374 l

2.19.15
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Turn injection pump drive mounting bolts with a
commercially available socket wrench about 90° to
the left (as seen from the fan side to the hub).
Actuate the high pressure hand pump, fuel flows
from overflow pipe to cylinder 1. Slowly turn
injection pump drive hub to the right until the fuel
flow is reduced to drops, which means FB-Delivery
Begin is properly adjusted.

i

| .
910098 8 l -

e 2

Tighten screws on injection pump drive and check
delivery again, as described on page 2.19.01 or
2.19.05 (depending on type A or MW injection
pump).

910099

Install cover with new O-ring, apply oil lightly to O-
ring and push cover into timing gear housing.

Insert screws and tighten.

|
910100

Remove high pressure hand pump, plug, overflow
pipe, rotating device and on the MW injection
pump also the retaining device for starter boost
injection.

Install all fuel lines with new seals.

On injection pump Type A install cap for regulator
rod.

Install cylinder head cover with new gasket.

Bleed fuel system, see sub group 7.22.
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Adjust Fuel Delivery Begin (FB)

Injection pump drive installed on timing gear
housing.

Use Special Tools No. 4, 6, 30.

Remove screws on cover for injection pump drive.
Remove cover from timing gear housing.

Install rotating device, tool No. 30 on flywheel
housing inspection window and adjust cylinder 1 to
exact FB mark.

FB data - see Technical Data.

Install high pressure hand pump, special tool No. 4
to injection pump, connection overflow pipe and
plug. Move lever to full load, turn off starting boost
(on injection pump - Type MW a retaining tool,
special tool no. 6, is required).

Note:

These procedures are described on page 2.19.01/02
or 2.19.05/06.

Loosen screws on injection pump drive.

910101
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Turn injection pump drive mounting bolts with a
commercially available socket wrench DIN 3116 - C
35 about 90° to the left (as seen from the fan side to
the hub).

Actuate the high pressure hand pump, fuel flows
from overflow pipe to cylinder 1. Slowly turn
injection pump drive hub to the right until the fuel
flow is reduced to drops, which means FB-Delivery
Begin is properly adjusted.

Tighten screws on injection pump drive.
For tightening torque, see Technical Data.

Check delivery begin again, as described on page
2.19.01 or 2.19.05 (depending on type A or MW
injection pump).

910106

Install cover with new O-ring, apply oil lightly to O-
ring and push cover into timing gear housing.

Insert screws and tighten.

910107

Remove high pressure hand pump, plug, overflow
pipe, rotating device and on the MW injection
pump also the retaining device for starter boost
injection.

Install all fuel lines with new seals.

On injection pump Type A install cap for regulator
rod.

Install cylinder head cover with new gasket.

Bleed fuel system, see sub group 7.22.
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Adjusting Begin of Delivery

(Injection Pump Model "VE = Distributor Injection
Pump)

Special Tool No. 7, 8,930

Note:

The model of the injection pump is mentioned on
the name plate.

Example VE4/andsoon

Injection Pump Model "VE"

Untie and remove screws on the cover for the
injection pump drive.

Press off cover from component carrier.

Remove cylinder head cover on cylinder 1.

Install turning device, special tool no. 30, on the
inspection hole on the flywheel housing and put
cylinder no. 1 to upper death point.

Note:

Specifications about OT = upper death point and
markings on the flywheel see 2.19.08 under
checking DB = Delivery Begin.

Turn engine back from OT appr. 30° against the
turning direction.

3anyactu ans Liebherr Ten. 8 800 350-67--98
https://eat-m.net
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Untie screws on the pump drive and tighten again
with 30 Nm.

Remove plug on the distributor head.

Turn measuring device, special tool no. 8 into the
distributor head, insert measuring gauge with test
point, special tool no. 7, 9 and set measuring gauge
to "0" under a pretension of appr. Tmm.

Clamp measuring gauge into measuring device.

Note:

Observe free flow position of the measuring gauge.
These steps are clearly described under "Checking
DB" on page 2.19.08.

Read off adjusting data on the name plate of the
engine under INJECTION TIMING in mm.

Turn engine in turning direction until measuring
gauge has reached corresponding data.

Untie locking screw on the injection pump and
remove support plate, tighten locking screw again.

Tightening torque: 10- 15 Nm

Note:

With the locking screw the drive shaft of the
injection pump is clamped.

Don"tturn engine anymore.
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Untie screws on the pump drive.

Turn engine back from OT = upper death point
appr. 30° against the turning direction.

Then turn engine in turning direction until OT is
reached.

Tighten screws on the pump drive using a torque of
30 Nm.

Untie locking screw on the injection pump and
install support plate.

Retighten locking screw.

Tightening torque: 10- 15 Nm.

3anyactu gnga Liebherr Ten.

8 800 350-67--98
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Tighten screws on the pump drive.
Tightening torque: 110 Nm.

Again check DB = Delivery Begin as described
under 2.19.08.

Install new O-Ring on the cover of the pump drive,
lubricate O-Ring and install cover onto the
component carrier.

Install screws and tighten.

Remove measuring gauge and measuring device,
install plug into distributor head and tighten.

Remove turning device.

Install cylinder head cover using a new gasket.
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Adjusting Delivery Begin (DB)

(Injection Pump type P with EDC = Electronic
Diesel Control)

Special Tool No. 9.2, 30

Delivery Begin Specifications see engine ID tag
under INJECTION TIMING

Note:

The type of Injection Pump is stated on the ID tag of
the Injection Pump.

Example: PES6P ... etc.

Injection Pump Model "P"
Untie screws from the cover for the injection pump
drive and unscrew.

Remove cover from the component carrier.

Remove cylinder head cover on cylinder1.

Install turning device, special tool No: 30 on the
inspection hole of the flywheel housing and crank
engine until cylinder 1 is at ignition upper dead
point (OT=upper dead point).

Turning direction is left looking onto the flywheel.

Having reached upper dead point turn engine back
and put cylinder 1 to the exact DB-mark.
Note:

Specification for OT and flywheel marks see ‘
checking DB under 2.19.10/2.19.11. 011360 kgl

Remove plug from the flange on the injection
pump regulator (EDC) together with the gasket.

Put impulse transmitter, special tool No. 9.2 into the
flange tightening the mounting screws by hand.

Connect the ground clamp of the impulse
transmitter with ground of the engine.

The injection pump must be without current, the
ignition of the machine must be turned off .
Note:

These steps are precisely described under group T
2.19.10/2.19.11. s

910079
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Untie screws on the Injection Pump Drive.

Check again if the engine is still on DB-mark.

Turn the Pump Drive Hub with a common nut
spanner DIN 3116 - C35 appr. 45° to the left.

Turning direction to be seen from the fan side to
the drive hub.

Slowly turn injection pump drive hub to the right
until one lamp of the impulse transmitter lights up.

Keep turning drive hub cautiously, until the second
lamp lights up.

Note:

If both lamps on the impulse transmitter are on, the
exact DB position is reached.

If only the second lamp is on, The DB position is
overturned and the adjustment needs to be carried
out again.

Tighten the screws on the injection pump drive.
See technical data for tightening specifications.

Check DB one more time as described under
2.19.10/ 2.19.11.
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Install new O-Ring to the cover of the injection
pump drive, lubricate slightly and push cover into
component carrier.

Insert screws and tighten.

Remove impulse transmitter, install plug with a
new gasket ring.

Remove turning device.

Mount cylinder head cover with new gasket.

910085
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Adjust begin of delivery (FB)

(Injection Pump type "H-RP43" (control sleeve fuel
injection pump) with EDC = Electronic regulation)

Special Tool No. 9.2, 30
For begin of delivery data, see engine data tag,
INJECTION TIMING.

Important:

The fuel delivery begin (FB) data for above injection
pump type is always data given in degrees crank
angle according to OT (OT=Upper death point).

Note:

The injection pump type is noted on the data tag of
the injection pump.

Forexample: PES6H .. ... . etc.

T

Injection pump - type "H-RP43"
(Control sleeve fuel injection pump)

Untie screws from the cover for the injection pump
drive and unscrew.

Remove cover from the component carrier.

Remove cylinder head cover on cylinder 1.

Install turning device, special tool No. 30 on the
inspection hole of the flywheel housing and crank
engine until cylinder 1 is at ignition upper dead
point (OT = Upper dead point).

Turning direction is left looking onto the flywheel.

Heaving reached upper dead point turn engine
back and put cylinder 1 to the exact FB-mark.

Note:
Specification for OT and flywheel marks see
checking FB under 2.19.12/2.19.13.

05/2003
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Remove plug from the flange on the injection
pump regulator (EDC) together with the gasket.

Put impulse transmitter, special tool No. 9.2 into the
flange tightening the mounting screws by hand.

Connect the ground damp of the impulse
transmitter with ground of the engine.

The injection pump must be without current the
ignition of the machine must be turned off.

Note:
These steps are precisely described under group
2.19.12/2.19.13

Untie screws on the intermediate flange.

Check again if the engine is still on FB-mark.

913262 |

Turn left with a socket head screw the pump drive
hub to limit of the screws on the oblong hole.

Turning direction to be seen from the fan side to
the drive hub.

¥y

(1520 [ ol

Slowly turn injection pump drive hub to the right
until one lamp of the impulse transmitter lights up.

Keep turning drive hub cautiously, until the second
lamp lights up.

Note:

If both lamps on the impulse transmitter are on, the
exact FB position is reached.

If only the second lamp is on, the FB position is
! 0 086 612 174 overturned and the adjustment needs to be carried

8 : out again.
% -
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Tighten the screws on the intermediate flange.
See technical data for tightening specifications.

Check FB one more time as described under 2.19.12
/2.19.13.

Install new O-Ring to the cover of the injection
pump drive, lubricate slightly and push cover into
component carrier.

Insert screws and tighten.

910085 9

Remove impulse transmitter, install plug with a
new gasket ring.

Remove turning device.

Mount cylinder head cover with new gasket.

05 /2003 2.19.35
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Test and calibrate fuel injectors
Remove and install fuel injector nozzle

Use special tool No. 3

For correct fuel injection (opening) pressure, refer
to Technical Data.

To remove fuel injector. refer to sub group 7.18.

Check:

Carefully remove all carbon deposits from the
injector nozzle. Connect fuel injector to injector
testing device, special tool No. 3.

Important:

Use only filtered Diesel fuel or clean injector testing
fluid for this test.

Caution:

Do not expose hands or fingers to fuel jets at the
injector nozzle. The fuel jets will penetrate the
skin, entering flesh and destroying tissue. If Diesel
fuel enters the blood stream, blood poisoning can
occur!

Actuate the lever of the injector testing device
quickly several times, with the pressure gauge
turned off, the injector nozzle must emit a rattling
type noise. At the same time, observe the injector
nozzle spray pattern. The fuel spray is satisfactory
if all jets emit a uniformly shaped mist (pattern)
without a side streamer appearance.

Turn on the pressure gauge, slowly press the lever
of the injector testing device down until fuel
emerges from the nozzle. Read the opening (or
cracking) pressure on the gauge and compare with
the values listed on the Technical Data page. Please
note the different values for new and used
injectors!

Note:

The injector nozzle should not drip, even at a
pressure of 25-30 bar below the recommended
minimum opening pressure.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Calibration of fuel injector:

Place the fuel injector in a vise. Remove the
injector nozzle .

For removal and installation of injector nozzle, see
below.

Important: The repair and / or calibration of
injectors should only be performed by qualified
repair shops (Bosch) with the proper tools, parts
and cleaning facilities!

910092

Remove the spring, add or remove shims 6, as
necessary.

Add shims to increase opening pressure, remove
shims to decrease opening pressure.

Reassemble the fuel injector and repeat the test.

910093

Removal and installation of injector nozzle

Removal:

Unscrew and remove the nozzle retainer nut 1,
injector nozzle 2, spacer with guide pins 3, pressure
pin 4, compression spring 5 and pressure
adjustment shims 6 from the injector.

Clean needle 1 and housing 2 in clean Diesel fuel
and check operation with drop test. Hold the
nozzle in vertical position, insert the needle
partially and release it. The needle valve should
slowly but continuously slide into the nozzle, due to
its own weight. If this is not the case, replace the
injector nozzle.

Clean the other injector components in clean Diesel
fuel.

910095
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Installation:

Insert shims, compression spring, pressure pin,
spacer with guide pins and nozzle with needle valve
in fuel injector. Screw on nozzle retainer nut,
torque nut.

For tightening torques, refer to Technical Data
page.

910100 |

2.21.02
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Flame glow / pre-heater system testing, removal
and installation

Testing:

Check the solenoid valve:

Disconnect the fuel supply line at the flame glow
plug. At the injection pump, move the shut off
lever to the ' off / stop’ position. Crank the engine
with the starter, fuel should flow from the supply
line.

Bring the shut off lever on the injection pump from
stop to the ‘run’ position and start the engine, the
fuel must stop flowing from the supply line.

Note:

If no fuel is flowing when cranking the engine, or if
fuel flow doesn’t stop when the engine is running,
replace the solenoid valve.

When changing the valve, pay attention to the flow
direction which is marked on the valve with an
arrow.

Caution: Perform test carefully to avoid burns!

Check the flame glow plug:

Remove the flame glow plug and conenct to the
fuel supply line and the electrical wire. Move the
shut off lever on the injection pump to the 'OFF /
stop’ position. Make a good connection between
the flame glow plug and the ground, then preheat.
The plug element must start to glow red. Crank the
engine with the starter to see if fuel flows through
the plug and evaporates on the red-hot element.

Note:

If the flame glow plug does not get hot, or if the
fuel does not get to the heater coil when cranking
the engine, then the flame glow plug must be
replaced.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Remove the flame glow plug:

Disconnect the electrical wire and the fuel supply
line. Loosen the lock nut and unscrew the flame
glow plug from the intake manifold.

Install the flame glow plug:

Apply sealing compound, suchs as Hylomar SQ 32
M, Omnivisc 1050 or Reinzoplast to the plug
threads and install into intake manifold. Connect
the fuel supply line to the plug and tighten.
Tighten the lock nut at the plug and attach the
electrical wire.
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Heating flange checking, removal and installation

Technical data:

Nominal vollage: U = 24V

Nominal power after 50s on 24V: 1,9kW =+ 10%
Resistance (Ohm): 250+ 10% by 20°C (68°F)

Checking:

Diconnect the cable on the heating flange.

Connect on the poles the Ohmmeter or multitester
and check the resistance.

Note:

If the heating element is intact, the resistance must
have the values shown in the specification technical
characteristics, otherwise the heating element must
be changed.

Removal:
Disconnect the cable on the heating element.

Disengage and unscrew the bolts by
counterholding the nuts.

Remove the heating element from the suction pipe
(manifold).

Clean careful the joint surface.
Don't drop part fragments into the suction pipe.

05/2003
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Installation:

Install heating flange with new gaskets, mount the
screws and nuts and tight. Connect the electric
cable.

913268



https://eat-m.net

Measure and adjust piston clearance
Use special tool No. 5, 10, 30

Note:

The piston clearance should be checked when
changing pistons, piston rods, the crankshaft or
crankcase. It should also be checked if the
crankcase is machined.

Cylinder head is removed, see sub group 3.01.

Install the retaining device, special tool No. 10 on
the crankcase to hold the cylinder liner.

Insert and clamp dial gauges into dial gauge holder,
special tool No. 5.

Place the holder on a level surface and adjust the
dial gauges to "O" under preload .

Important:

Please note the various dial gauge installation
points on the dial gauge holder, special tool No. 5,
in relation to the piston diameters.

Engine D 904 / 906 = & piston 115 mm = J test
point distance 106 mm, see fig 5.

Engine D 914 / 916 = & piston 120 mm
point distance 115 mm, see fig. 6.

Engine D 924 / 926 = O piston 122 mm = O test
point distance 115 mm, see fig. 6.

O test

Install the special engine turning tool No. 30 on the
inspection hole on the flywheel housing. Use the
turning tool to position the piston to be checked
below top dead center (TDC).

Position the dial gauge holder crosswise to the
engine block (crankcase housing). Observe the
various piston diameters on the dial gauge holder.
Slowly turn the engine with the turning tool until
the piston has reached top dead center (TDC). Read
and note the highest measurement on the dial
gauges. Determine the medium measurement
(measurement A) of two values and compare it
with the chart.

Example:

1 gauge shows + 0.04 mm, the 2nd gauge - 0.06
mm

+ 0.04 - 0.06 = %: -0.01

Medium value = -0,01 mm

3anyactu ans Liebherr Ten. 8 800 350-67--98
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— - For measuring points on the D 904 / 906 engines
with piston & of 115 mm, see fig. 5.

— - - For measuring points on the D 914 / 916 / 924 / 926
engines with piston & of 120 or 122 mm, see fig.
6.

+A

Note:

If the piston clearance is checked without the
special tool, the measuring points, depending on
the piston diameter, must be crosswise to the
engine axis, see fig. 5and 6.

The values given in the chart below are valid only
for these measuring points.

911299 |
Chart - Piston clearance measurement
Measurement A
Medium value Cylinder head | Cylinder head
determined from gasket gasket
2 measuring " thickness "
points
-0.24 to + 0.09 1.3 mm Soft gasket
mm Fig. 7
Metalic
1.25 mm elastomer
gasket
Fig. 8
IMPORTANT:

If the soft cylinder head gaskets were installed, soft
cylinder head gaskets (see fig. 7) must be
reinstalled.

If metal elastomer cylinder head gasket were
installed, metal cylinder head gaskets (see fig. 8)
must be reinstalled.

This has two reasons:

- The liner protrusion between soft and metal
gaskets is different.

- Metal gaskets are installed with different liners,
911301 8 which have a rough serrated gasket mating surface.
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Checking V-belt Tension by Hand
Alternator 28 Volt, 27 Ampere

The V-belt tension is correctly adjusted, when the v-
belt can be deflected with the thumb by
approximately 3/8 in. (10 mm) between the two
pulleys)

Checking V-belt Tension with Tension Indicator:
(for inst. the "KRIKIT" tool manufactured by
GATES)

Push indicator lever Pos. 1 into tension indicator.
Place indicator on v-belt in center between pulleys.
The indicator guide must line-up with the v-belt.
Place thumb on push-button Pos. 2 and push
tension indicator slowly with increasing force
against v-belt until the retaining spring releases the
indicator lever. Cautiously remove tension indicator
and read actual v-belt tension on "KG" scale on
indicator lever. Compare reading with proper
tension as indicated in table below.

Belt size New belt Used belt
"KG" reading | "KG" reading
12,5mm 40-45 30-40
1inch 88-1001b 66-881b

V-Belt Tension Adjustement:

Loosen bolts Pos. 1,2, 3 and lock nut Pos. 4. Readjust
set screw Pos. 5 to required v-belt tension, tighten
and torque lock nut and all bolts.

Recheck v-belt tension.

910164
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V-Belt Replacement:

Loosen bolts Pos. 1, 2, 3 and lock nut Pos. 4 (see fig.
3). Back-up set screw Pos. 5 all the way. Position
alternator as close as possible toward engine block
and remove old v-belt. Install new v-belt, adjust v-
belt tension as described before. Tighten and
torque lock nut and all bolts.

Recheck v-belt tension.

Alternator V-Belt: Checking for Tension,
Adjustment and Replacement

Alternator 28 Volt, 55 Ampere

Checking by Hand:

The v-belt is correctly adjusted, when moderate
thumb pressure halfway between the pulleys
deflects the belt by about 10 mm (3/8in.)

Checking with Gates "KRIKIT" Tension Gauge:

Push indicator lever 1 into gauge and place gauge
on belt between pulleys. The guide must be flush
with the v-belt side. Depress button 2 slowly against
top surface of belt, until spring releases indicator.
Carefully remove gauge and read belt tension at
the intersection of the "KG"scale and the indicator.
Compare with chart below:

Belt size New belt Used belt
"KG" reading | "KG" reading
12,5mm 40 - 45 30-40

1inch 88-1001b 66-881b
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V-Belt Adjustment:

Loosen screws 1, 2 and 3. On screw 2, hold nut. With
a pry bar, push alternator away from engine until
proper v-belt tension has been reached. Retighten
all screws.

Recheck tension of v-belt.

910115

V-Belt Replacement:

Loosen screws 1, 2 and 3 (see fig. 7). On screw 2,
hold nut. Push alternator against engine and
remove v-belt. Install new belt, adjust tension and
retighten all screw.

Alternator  V-belt: Checking for Tension,
Adjustment and Replacement; Lubricate Alternator

Alternator 28 Volt, 95 Ampere

Checking by Hand:

The v-belt is correctly adjusted when moderate
thumb pressure halfway between the pulleys
deflects the belt by about 10 mm (3/8 in.).

910117

Checking with Gates "KRIKIT" Tension Gauge:

Push indicator lever 1 into gauge and place gauge
on belt between pulleys. The guide must be flush
with the v-belt side. Depress button 2 slowly against
top surface of belt, until spring releases indicator.
Carefully remove gauge and read belt tension at
the intersection of the "KG" scale and the indicator.
Compare with chart below:

Belt size New belt Used belt
"KG" reading "KG" reading
12,5mm 40 - 45 30-40
1inch 88-1001b 66 -881b

2.27.02
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V-Belt Adjustment:

Loosen screws 1, 2 and 3. Push alternator away from
engine until proper v-belt tension has been
reached.

Retighten all screws.

Recheck tension of v-belt.

V-Belt Replacement:

Loosen screws 1, 2 and 3 (see fig. 11).

Push alternator against engine and remove v-belt.
Install new belt, adjust tension and retighten all
screws.

Lubricate Alternator:

Note:

The alternator must be lubricated every 1.000 hours
or once a year, whichever comes first. At the two
lubrication points, fill the two grease cups with
grease (BOSCH Ft v 34, etc.) and reinstall.
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Check tension of V-belt for air conditioning
compressor and alternator installation, adjust and
replace.

Up to engine S/N98 01 0814

Use special tool No. 9.1

Check V-belt tension by hand:

The V-belt tension is correct when the V-belt can be
deflected by 13mm at the center between the
pulleys of crankshaft and alternator or in the center
between tension pulley 2 and air conditoner
compressor pulley with a force of 120N um.

Check the V-belt tension with the "Krikit 2"
tension indicator unit:

Use special tool No. 9.1

Push the indicator arm 1 into the tension indicator.
Place the indicator on the V-belt in the center
between the two pulleys of crankshaft and
alternator, or in the center between tension pulley
2 and air conditioner compressor pulley .

Push the button 2 evenly at a right angle to the V-
belt until the retaining spring disengages.

Carefully lift off the tension indicator and read the
test value on the "KG" scale and the indicator arm.

Compare the test value with the chart.

V-belt size New belt Used belt
KG reading KG reading
8 grooves 50 40 -50
approx. 28 mm
wide

Adjust V-belt:
For positioning, refer to page 2.28.02.

Loosen screw 1 and turn the tension pulley 2 with
(WS 36) wrench 45° in clockwise direction, tighten
screw 1.

Note:

Screws 1, 3 are socket head screws up to the above
mentioned engine S/N.

05/2003
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Loosen screw 3 and turn the tension pulley 4 with a
(WS 36) wrench in clockwise direction until the
correct V-belt tension is reached. Tighten screw 3.

Change V-belt:

Loosen screws 1, 3 and turn the tension pulleys 2, 4
with wrench (SW 36) in counterclockwise direction.

Remove V-belt.

Install and adjust new V-belt.

Retighten all parts.

Important:

Let the new V-belt run about 15 - 20 minutes,
recheck tension and readjust, if necessary.
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Antrieb fiir Klima-Kompressor und Generator
Drive for Air-Compressor and Alternator
Commende pour compresseur climatisseur et generateur
ab Motor Nr. / up to Engine No. / jusqu’au du moteur n° 98 01 0814

y

Riemenvorspannung hier pruefen
Check belt tension here
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Check tension of V-belt for air conditioning
compressor and alternator installation, adjust and
replace.

From engine S/N 98 01 0815

Use special tool No. 9.1

Check V-belt tension by hand:

The V-belt tension is correct when the V-belt can be
deflected by 13mm at the center between the
pulleys of crankshaft and alternator or in the center
between tension pulley 2 and air conditoner
compressor pulley with a force of 120N um.

Check the V-belt tension with the "Krikit 2"
tension indicator unit:

Use special tool No. 9.1

Push the indicator arm 1 into the tension indicator.
Place the indicator on the V-belt in the center
between the two pulleys of crankshaft and
alternator, or in the center between tension pulley
2 and air conditioner compressor pulley .

Push the button 2 evenly at a right angle to the V-
belt until the retaining spring disengages.

Carefully lift off the tension indicator and read the
test value on the "KG" scale and the indicator arm.

Compare the test value with the chart.

V-belt size New belt Used belt
KG reading KG reading
8 grooves 50 40-50
approx. 28 mm
wide

Adjust V-belt:
For positioning, refer to page 2.28.06.

Loosen screw 1 and turn the tension pulley 2 with a
(WS36) wrench 45° in clockwise direction, tighten
screw 1.

Note:

Screws 1 and 3 are hex head screws beginning with
above mentioned engine S/N.

05/2003
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Loosen screw 3 and turn the tension pulley 4 with a
(WS 36) wrench in clockwise direction until the
correct V-belt tension is reached. Tighten screw 3.

Change V-belt:

Loosen screws 1, 3 and turn the tension pulleys 2, 4
with a (WS 36) wrench in counterclockwise
direction.

Remove V-belt.

Install and adjust new V-belt.

Retighten all parts.

Important:

Let the new V-belt run about 15 - 20 minutes,
recheck tension and readjust, if necessary.
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Antrieb fir Klima-Kompressor und Generator
Drive for Air-Compressor and Alternator
Commende pour compresseur climatisseur et generateur
ab Motor Nr. / from Engine No.. / a partir du moteurn® 9801 0815

Riemenvorspannung hisr pruefen
Check belt tension here :
-Controler tension de ceurrcie ici
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Check tension of V-belt for air conditioning
compressor and alternator installation, adjust and
replace.

From engine S/N 2000 01 0070

Use special tool No. 9.1
For positioning, refer to page 2.28.11

Check V-belt tension by hand:

The V-belt tension is correct when the V-belt can be
deflected by 13mm at the center between the
pulleys of crankshaft and alternator or in the center
between tension pulley 2 and air conditoner
compressor pulley with a force of 120N um.

Check the V-belt tension with the "Krikit 2"
tension indicator unit:

Use special tool No. 9.1

Push the indicator arm 1 into the tension indicator.
Place the indicator on the V-belt in the center
between the two pulleys of crankshaft and
alternator, or in the center between tension pulley
2 and air conditioner compressor pulley .

Push the button 2 evenly at a right angle to the V-
belt until the retaining spring disengages.

Carefully lift off the tension indicator and read the
test value on the "KG" scale and the indicator arm.

Compare the test value with the chart.

V-belt size New belt Used belt
KG reading KG reading
8 grooves 50 40-50
approx. 28 mm
wide

Adjust V-belt:

Loosen screw 1 and turn the tension pulley 2 with a
ratchet according to DIN 3122, D12,5 (L") in
clockwise direction, tighten screw 1

05/2003
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Loosen screw 3 and turn the tension pulley 4 with a
ratched according to DIN 3122 D12,5 (1") in
clockwise direction until the correct V-belt tension
is reached.

Tighten screw 3.

913273

Change V-belt:

Loosen screws 1, 3 and turn the tension pulleys 2, 4
with a ratched according to DIN 3122 D12,5 (") in
counterclockwise direction.

Remove V-belt.

913274

Install and adjust new V-belt.

Retighten all parts.

Important:

Let the new V-belt run about 15 - 20 minutes,
recheck tension and readjust, if necessary.

913269


https://eat-m.net

3anyactu ans Liebherr Ten. 8 800 350-67--98
https://eat-m.net

Antrieb fir Klima-Kompressor und Generator

Drive for Air-Compressor and Alternator

Commende pour compresseur climatisseur et generateur
ab Motor Nr. 2000 01 0070

M esstelle
Checking pont
Pointdem esure

05 /2003 2.28.11


https://eat-m.net

Change the V-belt for the air-conditioner
compressor and alternator installation
(Dayco - tensioning device)

Note:

This installation is self-tensioning and therefore
maintenance free. The V-belt only has to be
checked for wear.

To change the V-belt:

Insert the ratched according to DIN 3122D 12,5 (1")
into the square hole on the tensioning device.

Move the tensioning device moved back against the
spring force in counterclockwise direction to the
stop and remove the V-belt.

With the tensioning device moved back, place a
new V-belt onto the pulleys of crankshaft, air
conditioner compressor, alternator and deflection
pulley and return the tensioning device again to
tensioned position.

Note:
When changing the V-belt, check the tension pulley
and deflection pulley for easy movement and play.

Replace defective tension pulley and deflection
pulley.

05/2003

913275

913276

913276
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Thermostat Removal Installation and Testing

Thermostat Removal:

Drain coolant from cooling system (see page 2.01).
Remove coolant overflow hose from thermostat
housing cover. Loosen and remove cover screws on
thermostat housing.

Lift off the thermostat housing cover and remove
from the coolant collection pipe.

Remove thermostat

Clean sealing surface on the thermostat housing
and thermostat housing cover.

Take out and clean the connecting pipe of the
coolant collecting pipe, put on new O-rings and
install.

Assembly:

Install thermostat and put on new gasket.

Put on thermostat housing cover and tighten,
install coolant hose.

Add coolant, see sub group 2.01

3anyactu ans Liebherr Ten. 8 800 350-67--98
https://eat-m.net



https://eat-m.net

3anvactu ans Liebherr ten. 8 800 350-67--98
https://eat-m.net

Thermostat Testing:
Remove thermostat as described before.

For proper thermostat setting see Engine
Specifications. Fasten thermostat assembly to piece
of wire and place it into container filled with water.
Heat water and monitor its increasing temperature.
Note water temperature at which thermostat starts
to open up. Compare this opening temperature
with data in Engine Specifications.

Note:

The nominal opening temperature is indicated on
all thermostat assemblies.


https://eat-m.net

Remove, install and test the thermostats
(coolant pump integrated in timing gear cover)

Removal:

Drain the coolan, see sub group 2.01.
Remove the coolant hoses on the thermostat
housing cover.

Remove the wire from the coolant temperature
sensor.

Loosen and remove the cover screws on the
thermostat housing.

Remove the thermostat housing towards the fan
side from the timing gear cover and the coolant
manifold.

Note:

If the coolant filter is installed on the thermostat
housing cover, remove the cover with the filter.

Remove the old seal and the thermostats with
support rings from the timing gear cover.

Remove the connector sleeves from the coolant
manifold.

Clean the sealing surfaces on the timing gear cover,
thermostat housing cover and coolant manifold.

Clean or replace the connector sleeves, install new
O-rings, lightly oiled, and insert the connector
sleeves into the coolant manifold.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Installation:

Insert the thermostats and support rings, install a
new gasket.

Push the thermostat housing cover from the fan
side onto the connector sleeve. Install and tighten
SCrews.

Install coolant hoses and wire for coolant
temperature sensor.

Add coolant, see sub group 2.01.

Check thermostat:
Thermostat removed.
For test values, see Technical Data.

Attach thermostats to a wire and place in a
container filled with water. Heat the water and
check when the thermostat starts to open up.
Measure the water temperature and compare test
value with data on Technical Data page.

Note:

The nominal opening temperature is marked on all
thermostats.
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Oil Pressure Relief Valve Adjustment, Removal and
Installation

Use special tool no. 78.

Note:

The oil pressure setting on this relief valve is factory
adjusted and should be readjusted only if required.
For oil pressure settings see Engine Specifications.

Oil Pressure Adjustment:

Hold lock nut Pos. 2 in place with wrench, open and
remove cap screw Pos. 1. Hold relief valve cartridge
Pos. 3 in place with wrench and loosen lock nut Pos.
2. Adjust set screw Pos. 4 to proper oil pressure
setting.

Clockwise rotation will increase setting.
Counterclockwise rotation will decrease setting.
Torque locknut and install cap screw with new seal
ring.

Relief Valve Removal:

Remove cartridge Pos. 3, tension spring Pos. 5 and
plunger Pos. 6 from relief valve assembly.

Valve seat Pos. 7 can be removed with a custom
made offset punch.

Relief Valve Installation:

If removed, insert valve seat with punch, special
tool no. 78. Place plunger and tension spring into
relief valve housing. Back-up set screw all the way
and screw cartridge with new seal ring into relief
valve housing. Adjust oil pressure setting with set
screw as described before. Torque lock nut and
install cap screw with new seal ring.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Test, remove and install oil separator

Note:

The oil separator may be installed on the exhaust
side of the engine or on the timing gear cover,
depending on the engine version. There are two
different sizes of oil separators.

Test:

Pull the dipstick and connect ’‘slack tube
manometer’ to the engine dipstick tube.

Start the engine and bring to maximum RPM.

Read the crankcase vacuum pressure on the slack
tube manometer and compare with test values.

Note:

For this test, the engine must be in horizontal
position, at operating temperature and the oil level
must be correct.

Testing procedure: (Oil separator
"small" version)

Passing flow rate: 75 £ 10 I/min

Suction vacuum pressure: -250 = 20 mm WS

Crankcase vacuum pressure: -30to -80 mm WS

Testing procedure: (Oil separator
"large" version)

Passing flow rate: 100 £ 20 I/min

Suction vacuum pressure: -200 = 20 mm WS

Crankcase vacuum pressure : - 10 to - 80 mm WS

WS = Wassersaeule / water column

Removal: (Installation on exhaust side)

Loosen the hose clamps 1 and push the hose 2 from
the oil separator. Remove the retaining bracket 3.
Loosen the mounting clamp 4 and remove the oil
separator.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Removal: (Installation on timing gear cover)

Loosen the hose clamps 1 and push the hose 2 from
the oil separator. Loosen the mounting clamp 3
and remove the oil separator.

Installation:

Insert new O-ring into the oil separator. Push the
oil separator onto the pipe or fitting on the timing
gear cover and tighten the mounting clamps.
Install retainers, push on hose and tighten hose
clamps.

Note: (Oil separator "small version")

A damaged oil separator (for example if the cover is
dented or oil fumes escape from the breather bores
1 on the membrane vent) is not functioning
properly and must be replaced.

Note: (Oil separator "large version")

A damaged oil separator (for example if the cover is
dented, oil fumes escape from the breather bores 1
on the membrane vent) is not functioning properly
and must be replaced.

Important:

Replace the oil separator if the given crankcase
vacuum pressure cannot be reached or every two
years.
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Problem

Troubleshooting

Cause
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Remedy

1) Engine will not

start

Fuel tank empty.

Add fuel and bleed the fuel system.

Fuel precleaner stopped up.

Clean screen.

Fuel filter stopped up, in winter due to
paraffin deposits.

Clean fuel filter and bleed fuel system-
Use fuel for cold season use.

Fuel lines leak.

Check all fuel line connections for leaks
and retighten fittings.

Starter is defective.

Remove starter and have it checked in a
service center. Have starter repaired if
defective.

Battery is dead.

Check battery, charge it, if necessary.

Electrical connection to battery, starter
or ignition are loose.

Check all electrical wires and tighten, if
necessary.

Glow Plug system is defective (at cold
temperature).

Check solenoid valve and glow plug,
replace if necessary.

2) Engine starts, but Check all causes in paragraph 1, except See paragraph 1.
then cuts off again| electrical test and glow plug system.
Bleeder hole in fuel cap stopped up. Clean fuel cap.
3) Engineruns Check all causes in paragraph 1 and 2, See paragraph 1 and 2.

irregularly, cuts
off or does not
reach full power

except electrical test and glow plug
system.

Fuel filter dirty.

Clean fuel filter.

Exhaust cap for engine brake is closed
or stuck.

Check position of cap.

Overflow valve on injection pump will
not hold pressure.

Check, replace, if necessary.

Valve on fuel pump leaks.

Check fuel pump in service center,
replace, if necessary.

Compressor dirty.

Clean compressor.

Charge pressure too low.

Check exhaust turbocharger.

Begin of delivery of injection pump not
correct.

Check begin of delivery, readjust if
necessary.

2.50.01
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Problem

Cause
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Remedy

Injector nozzles do not work properly.

Check nozzles, adjust or replace.

Injection pump, flow quantity not
adjusted properly, regulating rod does
not move freely.

Check injection pump in service center

Accelerator rod is not at full load stop.

Check rod and adjust, if necessary.

Engine compression too low.

Check valves, piston and cylinder.
Replace if necessary.

4) Exhaustis
black.

Air filter is dirty.

Clean air filter.

Leaks in the air intake system.

Check hoses or lines, replace if
necessary.

Exhaust cap for engine brake is closed
or stuck.

Check position of cap.

Injector nozzles are dirty or plugged.

Check nozzles, adjust or replace.

Begin of delivery on injection pump is
not adjusted properly.

Check begin of deliver, adjust, if
necessary.

Amount of fuel flowing from injection
pump is too large.

Check injection pump in service center.

5) Exhaust is blue.

Lube oil level in engine is too high.

Correct oil level.

Lube oil enters combustion chamber
and burns.

Play between valve shaft and valve
guides is too large, piston rings are
worn, broken or too tight. Wear on
piston and cylinder bushings.

Repair or replace cylinder heads.
Replace pistons and bushings.

Seal on compressor side on
turbocharger is defective.

Check turbo charger, replace if
necessary.

6) Exhaustis
white.

Cylinder head gasket is defective,
allowing coolant into combustion
chamber.

Replace cylinder head gasket.

Cylinder head cracked or leaking.

Replace cylinder head.

7) Engine knocks
rapidly.

Injector nozzles leak or do not properly
spray fuel.

Check injector nozzles, adjust or
replace.

Injection pump begin of delivery
misadjusted.

Check begin of delivery, readjust, if
necessary.
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Problem

Troubleshooting

Cause
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Remedy

8) Engine knocks

Fuel injector nozzles damaged or dirty.

Check fuel injector nozzles, adjust or
replace.

Piston rings dirty or broken, piston
worn.

Check piston or cylinder bushing and
replace, if necessary.

Main bearing or connecting rod
bearing is defective.

Install new engine bearing or repair.

9) Coolant
temperature to
high

Not enough coolant in cooling system.

Add coolant.

Air in cooling system.

Bleed cooling system.

Cooler outside dirty.

Clean cooling circuit.

Cooler inside dirty.

Clean radiator.

Thermostat defective.

Check thermostats, replace if necessary.

Coolant pump defective.

Check coolant pump, repair or replace.

Fan defective.

Check fan, replace if necessary.

10) Lubrication oil
pressure is too

Oil level in oil pan is too low.

Add oil to proper mark.

low Lube oil is too thin. Drain oil, add proper oil.
Oil pressure gauge or transmitter is Check oil pressure and replace defective
defective. gauge or transmitter.
Lube oil pressure pump is defective. Replace lube oil pressure pump.
Valve on lube oil pressure pump is stuck Check valve on lube oil pressure pump
in open position. and replace, if necessary.
Bearing play is too large due to bearing Replace engine bearing or repair.
damage.

11) Lube oil in Oil cooler or cooler plate leaks. Remove, replace if leaks are found.

cooling system

Cylindeer head gaskets leak.

Replace cylinder head gaskets.

12) Cooling water
in lube oil

Cylinder head gaskets leak.

Replace cylinder head gaskets.

O-rings on cylinder bushings leak.

Replace O-rings.

2.50.02
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Sub Group Index

3.01 Cylinder head removal and installation

3.05 Cylinder head disassembly and assembly

3.08 Valves, valve seats, valve guides and valve springs inspection

3.12 Rocker arm support, rocker arm, push rods and valve tappet inspection

3.15 Rebuild cylinder head (valve seats, valve guides)

3.18 Piston removal, inspection and installation

3.22 Cylinder liner removal, inspection and installation

3.23 Repair procedure for insufficient cylinder liner protrusion - in relation
to crankcase

3.25 Connecting rod inspection and bushing replacement

=
Benennung/Description/Dénomination Typ 904 /914 / 924
LIEBHERR wodel D 906 /916 926
Cylinder Assembly Abifrom/a partir de

Datum/Edition/Date

01.99
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Cylinder Head Removal and Installation

Use special tool no. 32

Cylinder Head Removal:

Drain cooling system. See sub group 2.01 for
coolant draining procedures.

Loosen and remove fuel supply lines from injection
pump and fuel injectors.

Remove electrical wire and fuel supply line from
preheater glow plug.

Loosen and remove fuel overflow line from fuel
injectors and disconnect from fuel return hose.

Remove air compressor intake line, crankase
breather line (natural aspirated engines) and
pressure sensing line to aneroid (turbo charged
engines - see sub-group 10.20) from the air intake
manifold.

Remove air intake manifold from engine. For
removal procedures see sub group 8.55.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Unscrew coolant manifold and remove manifold
from thermostat housing cover. For removal
procedures see sub-group 8.58.

Unscrew and remove exhaust manifold from
cylinder heads. For removal procedures see sub-
group 8.52.

910241

Unscrew and remove valve cover and rocker lever
support and remove push rods.

Note:

If the additional engine brake system (ZBS) is
installed, also remove the oil supply line from the
cylinder heads.

Loosen and remove the cylinder head screws.
Remove the cylinder head and the cylinder head
gasket.

Clean the threads in the crankcase, clean crankcase
and cylinder head surface.

Note:

If the fuel injector remains installed, always place
the cylinder head on its side. The injector nozzle
protrudes on the bottom of the cylinder head.

910243
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Installation:

Place new cylinder head gasket over the line up
sleeves on the crankcase.

IMPORTANT:

If the soft type cylinder head gasket was installed,
reinstall a soft cylinder head gasket.

If the metal elastomer cylinder head gasket was
installed, reinstall a metal gasket. This is necessary
due to different cylinder liners . cylinder protrusion
on the crankcase. The liners with metal gaskets also
have a serrated gasket mounting surface.

Note:

When replacing pistons, connecting rods,
crankshaft or crankcase, measure the piston
clearance.

To check the piston clearance, refer to sub group
2.25

Cautiously place cylinder head on head gasket.
Measure length of all cylinder head mounting bolts
and replace the ones exceeding the maximum
length listed in the Engine Specifications.

Note:

Cylinder head mounting bolts exceeding the
maximum permissible length are stretched and
must be replaced.

Lubricate the threads and the shoulder of the
cylinder head mounting screws lightly with oil,
install and torque screws.

Torque, using the angle method, tool No. 32.
For sequence, refer to fig. 12.
For tightening torques, see Technical Data.

IMPORTANT: Instructions are only for soft type
cylinder head gaskets.

After installation, bring the engine to operating
temperature, turn the engine off and allow it to
cool down. When cold (ambient temperature),
retorque cylinder head mounting screws.

For retorque values, see Technical Data.
Check and adjust valve clearance after retorquing.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Insert push rods, install the rocker arm assembly
and tighten the mounting screws.

Adjust valves, see sub group 2.15.

Install valve cover with new gasket. Install exhaust,
coolant and air intake manifolds, using new
gaskets. Install air compressor intake line,
crankcase breather line and LDA (aneroid sensing)
line on air intake manifold. Connect leak oil return
line.

Connect fuel supply line and electrical wires to
flame glow plug.

If auxiliary engine brake system (ZBS) is installed,
install oil supply line.

Connect supply lines to fuel injectors.

For tightening torque, refer to Technical Data.
Add coolant, see sub group 2.01.

Bleed the fuel system, see sub group 7.22. /7.23.

800 350-67--98
https://eat-m.net


https://eat-m.net

Cylinder Head Disassembly and Assembly

Use special tools no. 40, no. 65, no. 72 and no. 74

Cylinder Head Disassembly:

To remove cylinder head see sub group 3.01.
To remove fuel injector see sub group 7.18.

Place cylinder head on flat surface. Bolt valve spring
compressor, special tool no. 40, to rocker lever
support mount. Place compression tool on valve
spring retainer, push hand lever down to compress
valve spring and remove both half collets.

Release pressure and remove top spring retainer,
valve spring and bottom spring retainer.
Note:

Depending on the version, one or two valve springs
are installed on the exhaust valve.

If installed, remove the valve shtem seals from the
valve guides.

Note:

Depending on the cylinder head version, valve
stem seals may be installed on the intake and
exhaust valves.

Place the cylinder head on its side and remove the
valves from the valve guides.

3anyactu ans Liebherr Ten. 8 800 350-67--98
https://eat-m.net

910214

910215

910216



https://eat-m.net

3anyactu ans Liebherr Ten. 8 800 350-67--98
https://eat-m.net

Replace the freeze plugs only in case of leakage or
severe rust!

Knock out the old freeze plugs, insert new plugs
with sealing compound, such as Loctite 648 or
Omnifit 230 M .

Use punch, special tool No. 72, 74.

Assembly:

Lubricate valve stems with engine oil and insert
into the valve guides. Position cylinder head on the
sealing surface. Place the bottom spring retainers
over the valve guides.

Install valve stem seal rings:

Slide the special mounting tool No. 65 on the valve
stem.

Push valve stem seal over the mounting tool onto
the valve guides.

Remove the special tool.

Note:

If valve stem seals are replaced with the cylinder
heads installed, then the corresponding piston must
be set to OT (OT= top dead center) before
installation.

Install valve springs and upper spring retainer.
Compress valve springs with special tool and insert
keepers on the valve. Release valve spring and
remove special tool.

Important:

Be certain that the keepers are properly seated!
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Valve, Valve Seat, Valve Guide and Valve Spring
Inspection

Valve and Valve Seat Inspection:

To remove valves see sub group 3.05.

Clean valves and remove any carbon deposit.

Inspect valve stem contact surface Pos. 1, retainer
lock groove Pos. 2 and valve stem surface Pos. 3 for
any damage or wear.

Check valve head Pos. 4 for burns or impact marks.
Replace valve if it shows any damage or excessive
wear.

Place both valves into valve guides on cylinder head
and measure distance from cylinder head mounting
surface to valve head surface.

For proper dimensions see Engine Specifications.

Note:

If the measured distance is not within the specified
tolerance, the valve or the valve seat in the cylinder
head must be replaced.

Valve and Valve Guide Inspection:

Place both valve stems into valve guides on cylinder
and measure play between stem and guide.

For proper dimensions see Engine Specifications.

Note:

If the measured play is not within specifications, or
the valve stem shows excessive wear, the valve and
valve guide must be replaced.

Valve Spring Inspection:
Measure the lenght of the valve spring removed.

For proper dimensions see Engine Specifications.
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Rocker Lever Support, Rocker Lever, Push Rod and
Tappet Inspection

Rocker Lever Support and Rocker Lever Inspection:
To remove rocker lever support see sub group 3.01.

Place rocker lever support in vise. Use protective
jaw covers to avoid damage. Remove both
retaining rings and remove rocker levers.

Inspect rocker lever suppport and check for wear.

910249 ' 2

Check rocker lever bore Pos. 1, rocker lever contact
surface Pos. 2 and valve clearance set-screw Pos. 3
for wear.

Check rocker lever and set-screw lubrication bores
for restrictive deposits to be removed.

Replace any defective component.

Lubricate rocker lever support pins with engine oil.
Place both rocker levers on support pins and secure
levers with retaining rings.

Push Rod Inspection:

To remove push rods see-sub group 3.01.
Check push rods for bending or deformation.
Check push rod contact surface for wear.

Check push rod lubrication bores for restrictive
deposits to be removed.

Replace damaged push rods.

910251 s . 4
3.12.01
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Tappet Inspection:
To remove tappets see main group 9.00.

Check tappets for any wear and lubrication bores in
tappets for restrictive deposits to be removed.

Replace worn or damaged tappets.

910252
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Cylinder Head Rebuilding

Valve Seat Machining:

Use special tool no. 41, 42, 43, 44, 45, 46 and no. 52.
To disassembly cylinder head see sub group 3.05.
The valve guides must remain installed.

Mount cylinder head to cylinder head fixture,
special tool no. 41.

Clean valve guide and insert pilot shaft Pos. 1,
special tool no. 44. Insert rods Pos. 2 and Pos. 3,
special tools no. 45 and no. 46, into pilot shaft
bores.

Hold lower rod in position and secure pilot shaft in
valve guide by turning upper rod. Place pilot shaft
and cylinder head in vertical position.

Correctly position and insert multiple edge cutting
tool Pos. 2, special tool no. 43, 52 into valve seat
cutting head Pos. 1, special tool no. 42.

For proper valve seat angle see Engine
Specifications.

Loosen set-screw Pos. 1 and locknut Pos. 2.
Cautiouly slide valve seat cutting head over pilot
shaft. Position multiple edge cutting tool to center
of valve seat contact surface with quick adjustment
screw Pos. 3. Push pilot support Pos. 4 lightly
against pilot and tighten set-screw Pos. 1. Turn
knurled adjustment screw Pos. 5 down and tighten
set-screw Pos. 6.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Install steady rest bar Pos. 1 with loose steady rest
mount Pos. 2 and adjust steady rest bar to correct
height with hand-crank Pos. 3.

With mounting bolt Pos. 2 loose, position steady
rest mounting clamp Pos. 1 to correct location.
Insert swivel guide Pos. 3 halfway and tighten
mounting clamp bolt.

The valve seat cutting head should rotate as easily
after the steady rest installation as it did before
without steady rest. In case the cutting head does
not rotate freely, the steady rest installation
procedure must be repeated.

Position multiple cutting edge tool beside and to
the inside of the valve seat surface with quick
adjustment screw Pos. 1. Tighten locknut Pos. 2.

Do not advance cutting tool at this time.

Hold cutting tool advance Pos. 1 in position and
turn hand-crank Pos. 2 until cutting tool reaches the
outside valve seat edge.

In most cases, the first cuts indicate an irregular
cutting pattern.
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Loosen locknut Pos. 1 and position multiple cutting
edge tool beside the inner valve seat edge with
quick adjustment screw Pos. 2. Tighten locknut.

Loosen set-screw Pos. 1 and turn down knurled
adjustment screw Pos. 2 as required. To turn
knurled adjustment screw by one mark will advance
cutting tool by 0.004 inch (0.1 mm).

Note.

Never advance tool more than one mark at once.
Tighten set-screw.

Hold cutting tool advance in position and turn
handcrank until cutting tool moves across valve seat
to outside valve seat edge.

Advance cutting tool by one marker and repeat
cutting procedure until a clean cut valve seat
surface is present. Repeat last cutting procedure
without advancing cutting tool.

Remove valve seat cutting head and pilot shaft
from cylinder head.

Insert valves into valve guides and measure distance
from valve head surface to cylinder head mounting
surface.

See Engine Specifications for proper dimensions.

Note:

If the measured distance is not within the specified
tolerance, the valve seat rings must be replaced.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Valve Seat Ring Replacement:
Use special tools no. 41, 44, 45, 46, 47,48,49 and 71.

To disassemble the cylinder head see sub group
3.05.

The valve guides must remain installed.

Valve Seat Ring Removal:

Mount cylinder head to cylinder head fixture,
special tool no. 41.

Clean valve guide and insert pilot shaft Pos. 1,
special tool no. 44. Insert rods Pos. 2 and Pos. 3,
special tools no. 45 and 46, into pilot shaft bores.
Hold lower rod in position and secure pilot shaft in
valve guide by turning upper rod. Place pilot shaft
and cylinder head in vertical position.

Correctly position and insert cutting tool Pos. 2,
special tool no. 49, into valve seat ring cutting head
Pos. 1, special tool no. 47.

Loosen set-screw Pos. 1 and locknut Pos. 2.
Cautiously slide valve seat ring cutting head over
pilot shaft. Position cutting tool close to the pilot
shaft with quick adjustment screw Pos. 3. Lower
valve seat ring cutting head until cutting tool is
positioned at the valve seat ring inside center.
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Hold valve seat ring cutting head in this position.
Push pilot support Pos. 1 lightly against pilot and
tighten set-screw Pos. 2.

Install steady rest bar Pos. 1 with loose steady rest
mount Pos. 2 and adjust steady rest bar to correct
height with hand-crank Pos. 3.

With mounting bolt Pos. 2 loose, position steady
rest mounting clamp Pos. 1 to correct location.
Insert swivel guide Pos. 3 halfway and tighten
mounting clamp bolt.

The valve seat ring cutting head should rotate as
easily after the steady rest installation as it did
before without steady rest. In case the cutting head
does not rotate freely, the steady rest procedure
must be repeated.

Adjust cutting tool to a level 0.04 inch (1 mm) above
the valve seat ring bottom by holding knurled
adjustment disc Pos. 1 in position and turning hand-
crank Pos. 2.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Position cutting tool close to valve seat ring inside
(tool should not touch ring) with quick adjustment
screw Pos. 1. Tighten locknut Pos. 2.
Screw in set-screw Pos. 3 until set-screw touches
housing and back-up screw 0.08 - 0.12 inch (2-3
mm). Tighten retaining screw Pos. 4.

ATTRNARIM g b T

911427

Hold knurled adjustment disc Pos. 1 in place and
turn hand-crank Pos. 2 until a groove between 0.08
and 0.12 inch (2-3mm) deep is machined into the
valve seat ring. If necessary, readjust cutting tool
with quick adjustment screw Pos. 1 (see fig. 20).

Note:

Do not advance cutting tool excessively. It must be
possible to turn hand-crank rather easily while
cutting. If necessary, release knurled adjustment
disc temporarily.

911428

Remove valve seat cutting head and pilot shaft
from cylinder head. Reverse claws on standard gear
puller, insert claws into the machined valve seat
ring groove and position gear puller on cylinder
head. To avoid damage to cylinder head, support
gear puller legs on copper sheet metal pieces.
Remove valve seat rings from cylinder head.

911429

Measure bore inside diameter for valve seat ring
with dial indicator or micrometer.

Compare measurement with Engine Specifications.

Note:

In case the measurement is not within the specified
tolerance, the bore must be remachined for a
oversized valve seat ring. See also Engine
Specifications.
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Remachining the Bore for Valve Seat Ring:

The cylinder head must be mounted to cylinder
head fixture, special tool no. 41.

Clean valve guide and insert pilot shaft Pos. 1
special tool no. 44. Insert rods Pos. 2 and Pos. 3,
special tools no. 45 and 46, into pilot shaft bores.
Hold lower rod in position and secure pilot shaft in
valve guide by turning upper rod. Place pilot shaft
and cylinder head in vertical position.

Correctly position and insert cutting tool Pos. 2,
special tool no. 48, into valve seat ring bore cutting
head Pos. 1, special tool no. 47.

Loosen set-screw Pos 1 and locknut Pos. 2. Cautiosly
slide ring bore cutting head over pilot shaft.
Position cutting tool against cylinder head surface
with quick adjustment screw Pos. 3. Tighten locknut
Pos. 2.

Push pilot support Pos. 1 lightly against pilot and
tighten set-screw Pos. 2.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Turn knurled adjustment screw Pos. 1 until cutting
tool lifts off the cylinder head surface.

Install steady rest bar Pos. 1 with loose steady rest
mount Pos. 2 and adjust steady rest bar to correct
height with hand-crank Pos. 3.

With a mounting bolt Pos. 2 loose, position steady
rest mounting clamp Pos. 1 to correct location.
Insert swivel guide Pos. 3 halfway and tighten
clamp bolt. The swivel guide must be positioned
horizontally.

Set correct machining depth for ring bore between
swivel guide Pos. 1 and adjustment disc Pos. 2 by
adjusting steady rest bar and mounting clamp.
Secure steady rest bar and mounting clamp in
proper position.
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Determine next oversized bore diameter. For
correct dimensions see Engine Specifications.
Determine adjustment dimension "A" for cutting
tool as follows:

Dimension "A" =

Boredia. "B" + Pilotshaftdia "C"
2

911438

Loosen locknut Pos. 1. Set outside micrometer to
dimension "A". Lift up ring bore cutting head and
place micrometer against pilot shaft. Position
cutting tool against micrometer to dimension "A"
with quick adjustment screw Pos. 2. Tighten locknut
Pos. 1.

Note:

It is recommended to set the cutting tool to slightly
less than dimension "A" for the first cutting
process.

Screw in set-screw Pos. 1 until set-screw touches
housing. Tighten retaining screw Pos. 2.

911440

Hold knurled adjustment disc Pos. 1 in place and
turn hand-crank until adjustment disc Pos. 3
touches swivel guide Pos. 4.

Note:

Repeat last cutting procedure without advancing
the cutting tool.

911441
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Loosen locknut Pos. 1, lift up ring bore cutting head
and reposition cutting tool to the outside of ring
bore face with quick adjustment screw Pos. 2.

Machine ring bore face by holding knurled
adjustment disc. Pos. 1 in place and turning hand-
crank Pos. 2.

Remove ring bore cutting head and pilot shaft from
cylinder head. Check ring bore diameter for proper
dimension.

911444


https://eat-m.net

Install valve seat rings:

Method 1:
Cool down valve seat rings in liquid nitrogen to
-175°Ct0 -190° C (-283°F to-310°F).

Place valve seats in the bore of the cylinder heads
with pliers and knock in with punch, special tool
No. 71.

Method 2:

Heat up the cylinder head to + 250° C ( 480° F).
Knock valve seat rings into the cylinder head using
tool No. 71. Let cylinder head cool down.

Note:

When using method 2, the freeze plugs, see sub
group 3.05, fig. 5, must be replaced. Otherwise
there is a danger of leakage.

Valve Guide Replacement:
Use special tools no. 50,51, 70 and 88.

Valve Guide Removal:

Place cylinder head on support with its mounting
surface pointing up. It must be possible to remove
valve guides freely. Knock valve guides out of
cylinder head with punch, special tool no. 70.

Turn cylinder head around and machine valve guide
bores in cylinder head with reamer, special tool no.
50, to next oversized valve guide bore diameter.

For proper oversized bore diameters see Engine
Specifications.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Installation:

\ / IMPORTANT:

For valve guides without a chamfer for the valve
stem seal rings, please be certain that the side of
| the valve guide with an inside chamfer / no chamfer
is on the outside of the cylinder head when pressing
them in (see fig. 42).

VL

910232 42

Valve guides without chamfer for valve stem seals:

' ' Drive valve guides with punch, special tool No. 70
T % into the cylinder head to the dimension given on
i fig. 43.

718,7-().4n'|m

N

2
?

Cool down valve guides in liquid nitrogen to -175° C
t0-190° C (-283°F to -310° F) . Lubricate valve guide
bores in the cylinder head with oil and drive in valve
guides.

910233 i’ ! 43
£ Valve guides with chamfer for valve stem seals:
' i Drive valve guides with punch, special tool No. 88,
R P ) into the cylinder head to the dimension noted on
N | N7 | fig. 44 .
\ ‘ r«/ ,-/ N
A Method 1:

N ‘ // ] (ﬂ__—<:§

| %

1

rrs

Method 2:

Heat up the cylinder head to + 250° C (480° F),
lubricate valve guide bores with oil and drive into
cylinder head.

Ream valve guides with reamer, special tool No. 51,
see fig. 45.

When using method 2, allow the cylinder head to
cool down first.

Note:

When using method 2, the freeze plugs, see sub
group 3.05, fig .5 must be replaced. Otherwise
there is a danger of leakage.

910235
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Piston Removal, Installation and Inspection
Use special tools no. 10, 30, 32, 34 and 35.

Piston Removal:
To remove cylinder head see sub group 3.01.
Drain engine oil as outlined see sub group 2.01.

Remove engine oil pan as described in sub group
8.32.

Remove lubrication oil lines, see sub group 8.32.

Install hand-crank, special tool no. 30, to flywheel
housing at inspection window. Position piston
below top dead center (TDC) with hand-crank.

Cautiously remove any carbon deposits from
cylinder liner. Avoid any damage to the piston
contact surface on the cylinder liner inside.

Turn crankshaft with hand-crank to a position that
allows easy access to unscrew the connecting rod
bearing cap mounting bolts.

Loosen and remove mounting bolts.

A a.."a..“"”
| Yot
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Loosen connecting rod bearing cap with rubber or
plastic hammer and remove cap with bearing shell
from crankshaft.

910176 | _ 'ﬂ = 5

Mark bearing cap and respective connecting rod in
consecutive numbering sequence for
indentification.

Remove piston and connecting rod assembly
through cylinder liner by pushing both from
beneath engine block.

Note:

To avoid any damage to either cylinder liner or
connecting rod bearing, remove piston and
connecting rod assembly as cautiously as possible.

Remove other bearing shell from connecting rod
and place connecting rod in vise with piston on top.
To avoid damage use protective jaw covers.

Remove retaining rings for piston pin and push
piston pin out of piston. Remove piston assembly.
Note:

Do not mix-up connecting rod bearing halves. The
bearing halves must be reused in matched sets.

910179 |
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Piston Installation

Place connecting rod in vise. To avoid damage use
protective jaw covers.

Position piston assembly over connecting rod.
Lubricate piston pin with engine oil and push pin
into piston bore. Secure pin with retaining rings.

Note:

Because of the piston cooling nozzle, the notched
piston side must be positioned at the marked
connecting rod side.

Lubricate piston and piston rings with engine oil.
Position piston rings with ring gaps 120° to each
other.

Place piston ring compressor, special tool no. 35,
around piston and tighten compressor to the
extent, that the compressor still slides up and down.

Place bearing shell in connecting rod with its tang
resting in connecting rod bearing support groove.
Lubricate bearing shell surface with engine oil.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Clean cylinder liner and lubricate with engine oil.
Place connecting rod and piston assembly in line
with cylinder liner and cautiously push piston into
liner until connecting rod bearing rests against
crankshaft pin. Avoid any damage to the cylinder
liner surface during installation.

Note:

Viewed from the flywheel side and with the engine
in upright position, the market connecting rod side
must be located on the right-hand side.

Place matching bearing shell in connecting rod
bearing cap with its tang resting in bearing cap
groove. Lubricate bearing shell surface with engine
oil. Line up bearing cap and connecting rod with its
markings matching and place bearing cap over
crankshaft pin on connection rod.

Measure bearing cap mounting bolt length and
compare measurement with dimensions given in
Engine Specifications.

Note:

Mounting bolt that are stretched must be replaced.

Screw in and pretorque bearing cap mounting
bolts. Apply final torque with torque angle indictor,
special tool no. 32.

See Engine Specifications for proper torque.

Note:

Measure piston clearance as outlined in sub-group
2.25.
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Piston and Piston Ring Inspection:

The piston must be removed from cylinder.

Adjust piston ring pliers to piston diameter with
setscrew on pliers.

For correct piston diameter see Engine
Specifications.

Remove all piston ring.

Note:

In case the piston rings are reused, the rings must
be placed again into their respective grooves on the
piston.

Clean piston and piston ring grooves.

Check piston for wear and damage.

Visually check piston rings for wear and
deformation.

Place piston rings individually into cylinder liner
and measure ring cap with feeler gauge.
For correct dimensions see Engine Specifications.

Install piston rings with piston ring pliers. The
"TOP" mark on piston rings must point upward.
Check axial play between piston ring and groove.

For correct dimensions see Engine Specifications.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Visually check piston pin for wear.

Note:

Anytime the piston or piston rings are replaced,
inspect cylinder liner also and replace it if required.

To inspect and replace the piston liner see sub
group 3.22.
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Cylinder liner removal, installation and inspection:
Use special tools no. 10 and 11.

Cylinder liner removal:

To remove piston from cylinder, see sub group 3.18.
Choose the proper disc depending on the cylinder
liner diameter.

Slant the disc on the lower end of the cylinder liner
puller, special tool no. 11, and insert liner puller
into cylinder liner from the top. Straighten the disc
and position it against the lower cylinder end.

Pull the cylinder liner from engine bloc by turning
the nut on the puller spindle.

Remove the cylinder liner and puller from the engine
bloc and remove the puller from the liner.

Note:

In case the cylinder liner is being reused, mark the
liner and liner bore in the engine bloc. Mark the
piston. The pistons and cylinder liners should not be
interchanged!

Cylinder Liner Installation:

Carefully clean liner bore, recess for liner flange
and sealing surface for lower liner O-rings in the
engine bloc.

Remove O-rings from cylinder liner. Thoroughly
clean liner flange, pressfit surfaces and O-ring
grooves on the cylinder liner.

05/2003
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Install new O-rings on cylinder liner flange and
lower end.

Note:

For the new engines, the sealing on the oil pan side
of cylinder liners was changed from 2 O-Rings to 3
O-Rings.

The O-ring on the liner flange fall out for engines
D 914 / 916 / 924 / 926 beginning with serial
number 2003 01 297 0.

910198

Lubricate press-fit seats and O-rings on cylinder
liner with grease GBUY 131.

Cautiously insert and press cylinder liner into bore
in engine bloc.

Bolt cylinder liner retainer, special tool no. 10, to
engine bloc.

910200

Cylinder Liner Inspection:
To remove piston from cylinder see sub group 3.18.

Inspect cylinder liner bore for wear and damage.
Measure inside diameter on liner bore with
micrometer or dial gauge.

For proper dimensions see Engine Specifications.

Note:

In case the cylinder liner must be replaced, inspect
piston assembly also and replace if required. For
procedures to remove the piston see sub-group
3.18.
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Repairing insufficient cylinder liner protrusion in refrence to the

crankcase

Note:

If the cylinder liner protrusion in reference to the crankcase is too small or if the liner mounting
surface (collar) on the crankcase is uneven, the surface can be remachined.

Oversized cylinder liners are available.

For data regarding cylinder liner protrusion in reference to crankcase, see Technical Data.

For remachining / repair procedure, see below.

Cylinder liner protrusion

Liner mounting Top of crankcase
surface (collar) surface

A
Crankcase

Required tools:

Available from:

Cylinder liners

Mira BB-86 Type M 20 (220V)
Special steel MB 88 AD
Repairring BB - RR

Fa. Walter Krupp - Dieseltechnik GmbH
Goddertzgarten 38

D-53340 Meckenheim

Postfach 1147 - D- 53333 Mannheim
Tel.: 02225/92010 Fax: 02225/17532
orin the US, contact LCE

(LIEBHERR Construction Equipment Co.),
Newport News,

VA (757-928-8737)

3.23.01
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Arbeitsvorgang
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Voraussetzungen fiir eine einwandfreie Arbeit sind:
a ein gut geschliffener Drehstahl

b ein sauber gereinigtes Gerat

¢ eine absolut saubere Aufspannflache

Séquence des opérations

Les conditions & remplir pour obtenir des résultats impeccables
sont:

a un outil bien aff(ité

b un appareil bien nettoyé

¢ une surface de fixation absolument propre

Working process

For a perfect work, following points are essential:
a a well ground cutting tool

b a clean unit

c an absolutely clean set up area

1. Um den Drehstahl in den Drehkopf einfiilhren zu kénnen,
muss die Vorschubmutter so weit hinuntergedreht werden
(Blockierschraube 16sen), dass sich die Oberkante der
Stahifiihrung unterhalb des Magnetringes befindet.

1. Pour pouvoir introduire 'outil dans la téte porte-outil, le
dispositif d’avance doit étre abaissé (dégager la vis de blocage)
jusqu’a ce que le bord supérieur du logement de 'outil se
trouve au-dessous de la base magnétique.

1. In order to introduce the turning tool into the spindle head,
the vertical feed must be advanced (loosen blocking screw}
until the upper side of the guiding way comes lower than the
magnet base.

2. Schnellverstellhebel driicken und den Drehstahl mit dem
Vorschubgewinde nach oben so einfiithren, dass die
Zentrierrolle auf die Seite der Markierung "R” am Dreh-
kopf zu liegen kommt,

Drehstah! in Mittelverstellung schieben und Schnellver-
stelihebel loslassen.

2. Appuyer sur I'étrier de réglage rapide et introduire I’outil avec
le filetage d’avance vers le haut, et le galet de centrage du coté
de la margue "'R" sur le couvercle de la téte.

Poser I'outil en position médiale et lacher I'étrier.

2. Push the quick tool setting bow and introduce the cutting
tool with the thread on the upper side, so that centering roll
stays on the side of the turning head which is marked “R".
Place the cutting tool to the center position and relaese the
quick setting bow.

3. Drehkurbel montieren und Arretierschraube festziehen.

3. Monter la manivelle et fixer la vis de blocage.

3. Fit the turning handle and block the locking screw.

3.23.02
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4. Gerat mit beiden Handen auf die gereinigte Oberfiache des
Motorblockes aufsetzen (Handgriff nach rechts).
Netzstecker anschliessen.

4. Poser V'appareil des deux mains sur la surface bien propre du
bloc moteur, {poignée vers la droite).

Brancher |'appareil au réseau.

4. Place the unit on top of the cleaned set up area, holding it
with both hands (handle looking to the right side).

Connect mains plug.

5. Gerét leicht exzentrisch {iber-die Bohrung stelfen.

Der grosste Abstand zum Gerate-Zentrum soll auf der gegen-
iiberliegenden Seite des Handgriffes sein.

B. Poser I'appareil en position légérement excentrique au-dessus
de l'alésage. Le plus grand espace vers le centre de ['appareil
devra se trouver au cOté opposé de la poignée.

5. Place unit slightly excentric to the counterbore.

The bigger distance to the centre of the unit shall be on the
opposite side of the handle.

6. Kippschalter auf Stellung 1 driicken.

Vorschubmutter zuriickdrehen bis Stahischneide hoher als

die zu bearbeitende Fliche steht und dann Blockierschraube
leicht anziehen.

6. Mettre "interrupteur reversible en position 1.

Reculer le dispositif d’avance jusqu'a ce que la pointe de I'outil
se trouve plus haut que la surface & usiner, et serrer légérement
la vis de bocage.

6. Tip switch to position 1.

Lift the spindle head by means of the vertical advancing

device until the cutting edge is higher than the counterbore
seat; lock slightly.
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7. Schnellverstellhebel driicken und Zentrierrolle an der Stelle
mit dem grissten Zentrumsabstand an die Bohrungswand
driicken.

Dann Schnellverstellhebel loslassen und Kippschalter auf
Mittelposition stellen.

7. Appuyer sur V'étrier de réglage rapide et faire contacter le galet
de centrage a la paroi, 4 "endroit de la plus grande distance.
Puis lacher I'étrier et mettre 'interrupteur en position neutre
(médiale).

7. Push the quick tool setting bow and place the centering
roll against the counterbore wali, at the large centering
distance.

Release the setting bow and tip the tumbler switch to the
central position.

8. For centering the unit, hold the horizontal advancing ring
with 2 fingers and turn the handle clockwise.

The until will now move excentrically with every revolution.

This excentrical movement will decrease and finally stop as
the centering roll moves back against the centre of the unit.
Attention: Release the horizontal feeding ring at the right
moment, when the centering roll is just slightly touching the
counterbore wall all around.

If the centering roll looses the contact to the counterbore
wall, the tool can be moved to the opposite side by again
holding the horizontal feeding ring and turning the handle
counter-clockwise, until the unit is moving again excentri-
cally.

If in the meantime a residual magnetism has gone lost, it has
to be re-established {tumbler switch to position 1, then back
to the centre position).

The centering procedure can now be repeated.

“With some practice the centering process will make fun".

8. Zum Zentrieren des Gerates Planvorschubring mit 2 Fingern
festhalten und mit der anderen Hand die Kurbel im Uhrzeiger-
sinn drehen,

Das Gerat wird sich jetzt bei jeder Umdrehung exzentrisch
bewegen.

Durch weiteres Drehen der Handkurbel bewegt sich die
Zentrierrolle gegen das Gerdtezentrum und die excentrische
Bewegung wird immer kleiner bis das Gerat still steht.
Achtung: Planvorschubring im richtigen Moment loslassen,
wenn die Zentrierrolle die Bohrungswand praktisch rundhe-
rum noch leicht beriihrt.

Hat die Zentrierrolle den Kontakt zur Bohrungswand verloren,
so kann durch Festhalten des Planvorschubringes und Drehen
der Handkurbel im Gegenuhrzeigersinn die Zentrierrolle
wieder nach aussen bewegt werden bis das Gerat wieder eine
excentrische Bewegung ausfihrt.

Sollte in der Zwischenzeit der Restmagnetismus nicht mehr
vorhanden sein, so muss er wieder hergestelit werden (Kipp-
schalter auf "’1", dann zuriick in die Mitteiposition).

Der Zentriervorgang kann jetzt wiederhoit werden.

’Nach einiger Ubung macht das Zentrieren richtig Spass”’.

8. Pour le centrage de |"appareil tenir la bague avance horizontale

par deux doigts et tourner la manivelle dans le sens des aiguilles
de la montre.

L’appareil aura alors un mouvement excentrique a chaque tour
de manivelle.

Par une rotation continue de la manivelle et en tenant la bague
avance horizontale, le galet de centrage reculera vers le centre de
i"appareil et le mouvement excentrique deviendra de plus en
plus petit jusqu’a ce que l'appareil soit & I'arrét.

Attention: Lacher au bon moment la bague avance horizontale,
c’est-a-dire aussitdt que le galet touche légérement la paroi
tout autour.

Au cas ou le galet perd le contact a la paroi, il peut de nou-
veau étre bougé vers l'extérieur en tenant la bague avance
horizontale et en tournant la manivelle dans le sens opposé
aux aiguilles de ta montre, jusqu’a ce que l'appareil ait de
nouveau un mouvement excentrigue.

Si la rémanence d'aimantation est perdue entretemps, il faut la
rétablir (interrupteur reversible en position 1, puis en position
médiale}.

Le procédé de centrage peut maintenant étre répété.

""Vous verrez gu’aprés avoir acquis un peu d’expérience, le pro-
cédé de centrage vous plaira’’.
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9. Ist eine genaue Zentrierung erreicht, so wird der Kippschal-
ter auf Stellung 1" gedriickt.
Kontrolle: Auch nach dem Magnetisieren soll sich die Hand-
kurbel leicht drehen lassen und die Zentrierrolle sollte
praktisch rundherum die Bohrungswand leicht beriihren.

9. Lorsqu’un centrage exact a été obtenu, on appui sur {a
position 1 de 'interrupteur.

Contrble: Aprés mise en aimantation la manivelle devra se
laisser tourner aisément et le galet devrait pratiquement
toucher légérement la paroi tout autour.

9. Once an exact centering has been achieved, set the tumbler
switch onto position 1.
Check: After magnetizing, the handle must turn freely and
the centering roll should slightly contact the counterbore
wall all around.

10. Jetzt wird der Schnellverstellhebel gedrickt und der Dreh-
stahl durchgeschoben, bis die Hartmetallschneide iber der
Mitte des Biichsenbundsitzes steht.

10. 1l faut appuyer V'étrier de réglage rapide et pousser I'outil
jusqu’a ce que sa pointe se trouve au-dessus du siége de
'épaulement.

10. Pushing down the quick setting bow allows now to move
the tool with the cutting bit on top of the counterbore seat.

11. Blockierschraube 16sen und Handkurbe! drehen unter gleich-
zeitigem langsamem Drehen der Vorschubmutter (beide im
Uhrzeigersinn) bis der Drehstahl den Biichsenbundsitz be-
rihrt.

Wurde vorher an einer bestimmzten Stelle die Tiefe ausge-
messen, so muss man natiirlich auch an dieser Stelle touchie-
ren durch leichtes Hin- und Herbewegen der Drehkurbel.
Dann die Blockierschraube leicht anziehen.

11. 11 faut dégager la vis de blocage, tourner la manivelle et simul-
tanément tourner le dispositif d’avance (les deux dans le sens

des aiguilles de la montre) jusqu’a ce que |'outil prenne
contact avec siege.

Si la profondeur du siége avait été prise auparavant, il faudrait
naturellement chercher le contact & ce méme endroit, en effec-
tuant un léger mouvement de va-et-vient de la manivelle.

Puis serrer la vis de blocage.

11. Loosen the locking screw, slowly turn the handle and simul-
taneously the advancing device (both clockwise} until the
cutting tool contacts the seat.
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12. Schnellverstelihebel driicken und Drehstahl in den freien
Raum zuriickstossen, bis die Hartmetallspitze knapp vor dem
Biichsenbundsitz steht.

12. Il faut appuyer |"étrier d’avance rapide et retourner 'outil
dans I'espace libre jusqu’a ce que la pointe de ['outil soit juste
'devant le siége.

12. Push the quick setting bow and return the cutting tool into
the free space, the hard metal tip just before the counterbore.

13. Blockierschraube 16sen und mit der Vorschubmutter die ge-
wiinschte Sitztiefe einsteilen.

Dann ist die Blockierschraube leicht festzuziehen.

13. Dégager la vis de blocage et régler la profondeur voulue au
moyen du dispositif d’avance.

Ensuite serrer 1égérement la vis de blocage.

13. Loosen locking screw and set the correct depth by means of
the advancing device.

Reblock the locking screw.

n

14. Je nach Arbeitsweise kann der Noniusring auf O gestellt wer-
den. Dazu wird mit dem Drehstahl auf der bearbeiteten
Oberfliche des Motorblockes touchiert.

Dann ist die Blockierschraube und mit einem Inbus-Schiiissel
die Feststellschraube des Noniusringes zu losen.

Jetzt stellt man den Noniusring auf 0 und auf den entspre-
chenden Teilstrich am Spindelhals.

Die Mikrometereinteilung am Noniusring zeigt nun die aktu-
elle Tiefe der Arbeitsspitze des Drehstahles an.

Bei einem Drehstahl-Wechsel ist die 0-Justierung natiirlich zu
wiederholen,

14. Selon la méthode de travail le vernier peut étre réglé a 0. Puis
on établit le contact de 'outil avec la surface d'étanchéité du
bloc.

Dans ce but la vis de blocage et celle du vernier doivent étre
desserrées, cette derniére a {'aide d’une clé inbus.

Puis on régle le vernier sur 0 & Ja marque correspondante de

la broche.

La réparation micrométrique au vernier indique alors la profon-
deur réelle de la pointe de I'outil.

Lors d’'un remplacement de ’outil, I'ajustage a O doit étre ré-
pété.

14. According to the working method, the vernier can be set to 0.
For this purpose the cutting has to be brought into contact
with the sealing surface of the engine block. Then the locking
screw of the advancing device and the locking screw of the
vernier have to be loosened.

The vernier can now be set to the mark on the spindle.

The micrometer graduation on the vernier shows the actual
depth of the cutting tool bit.

By a replacement of the cutting tool, this O-setting has of
course to be repeated.

3.23.04


https://eat-m.net

3anyactu anga Liebherr ten. 8 800 350-67--98
https://eat-m.net

156. Zum Schneiden des Bichsenbundsitzes den Griff der
Antriebskurbel mit ganzer Hand umfassen und Kurbel im
Uhrzeigersinn gleichméssig drehen. Dabei gleichzeitig mit
der andern Hand den Planvorschubring festhalten, wodurch
sich der Drehstahl mit einem Vorschub von 0,144 mm pro
Kurbelumdrehung nach aussen bewegt.

Sobald die Drehstahlspitze in der Nahe der Seitenwand an-
gelangt ist, muss mit mehr Vorsicht gearbeitet werden. Dazu
ist die Kurbel etwas langsamer zu drehen und der Planvor-
schubring zwischen den Fingern leicht schleifen zu lassen.
Damit ist es moglich, den Drehvorgang zu stoppen, sobald ein
erhohter Widerstand, hervorgerufen durch das Anstossen des
Drehstahles an der Seitenwand, verspiirt wird.

Achtung: Handdrehkurbel unter Arbeitsdruck nie zuriick-
drehen, sonst bricht die Hartmetallplatte am Drehstahl aus.

15. Pour surfacer le siége pour la chemise. Saisir la poignée &
pleine main et tourner la manivelle régulierement dans le sens
des aiguilles de la montre. Tenir simultanément la bague
avance horizontale de I’autre main pour obtenir une avance de
I"'outil de 0,144 mm par tour de manivelle.

Dés que la pointe de I'outil s’approche de la paroi de I'épaule-
ment, il faut tourner plus prudemment. Dans ce but actionne~
la manivelle plus lentement et laisser glisser légérement la
bague entre les doigts. || est ainsi possible d’arréter "avance
dés qu'une plus grande résistance se fait sentir, celle-ci prove-
nant d’un attouchement de I"outil contre la paroi.

Attention: Ne jamais tourner la manivelle en arriére lorsque
I'outil est sous pression de travail, afin d’éviter une rupture de
la pointe en métal dur.

15. For refacing of the counterbore seat hold handle firmly,
turning it regularly clockwise. With the other hand hold
simultaneously cross feed ring, thus obtaining a horizontal
feed of .00567” (0,144 mm) per revolution.

Turn handle more carefully when carbide tip approaches
the wall, and let cross feed ring slip partially between your
fingers. This permits you to stop turning as soon as carbide
tip touches the wall.

Attention: Don’t force the handle to move backwards,
otherwise the hard metal tip might break.

16. Die am BB-Stander angebrachte Messflache erlaubt eine
Kontrolle der Biichsenbundsitz-Tiefe ohne das Gerat zu ent-
fernen.

Die Messhohe bis Motorblock betragt 35,00 mm.

16. L’emplacement de mesure pour le micrométre a i"appareil
permet un contrdle de la profondeur de I'épaulement, sans
devoir retirer I'appareil.

La hauteur entre la surface d’étanchéité au bloc moteur et
I’emplacement de mesure pour le micrométre est de 35,00m~

16. The measuring level allows to check the counterbore depth
without removing the until. The level height above the
engine surface amounts to 1,378" (35,00 mm).
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17. Drehstahl nach dem Driicken des Schnellverstelihebels zuriick-
schieben bis die Zentrierrolle an der Bohrungswand ansteht.
So wird beim Aufsetzen des Gerites auf die nachste Bohrung
schon eine Grobzentrierung erreicht.

17. Retourner I'outil jusqu’a ce que le galet de centrage touche la
paroi.
On obtient ainsi un centrage préliminaire de 'appareil pour le
prochain alésage.

17. Push the guick setting bow downwards and remove the
cutting tool until the centering roll touches the counterbore
wall. Thus a rough centering of the unit on the next counter-
bore is obtained.

18. Kippschalter kurz auf Stellung 2 driicken und Gerat abheben.

18. Appuvyer briégvement sur la position 2 a Vinterrupteur. Retirer
'appareil des deux mains.

18. Tip tumbler switch onto pos. 2 and remave the unit with both
hands.

19. Gerat mit Druckluft von den Metallspanen befreien und auf
die saubere Oberflache der nachsten Bohrung auflegen.

19. Libérer I’appareil des copeaux métalliques a I'aide d’air com-
primé. Poser des deux mains "appareil sur la surface bien pro-
pre de |’alésage suivant.

19. Blow the metal chips from the unit by means of compressed
air and place it onto the clean surface above the next counter-
bore.

3.23.05
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Connecting Rod Inspection and Bushing
Replacement

Use special tools no. 32 and 82.

Connecting Rod Inspection:

To remove connecting rod see procedures in sub
group 3.18.

Clean connecting rod and check lubrication bores
for deposits to be removed. Inspect connecting rod
bushing for wear.

910202

Measure inside diameter in connecting rod bushing
with micrometer on serveral locations and write
down measurements. Compare measurements with
dimensions given in Engine Specifications.

Note:

In case the measurements do not conform with the
dimensions specified, the connecting rod bushing
must be replaced.

Correctly place respective bearing shells in
connecting rod bearing support and connecting
rod bearing cap.

For installation procedure see sub group 3.18.

910204

Place connecting rod in vise. To avoid damage use
protective jaw covers. Line-up bearing cap and
connecting rod with its markings matching and
temporarily install bearing cap to connecting rod
with mounting bolts. Pretorque mounting bolts
and apply final torque with torque angle indicator,
special tool no. 32.

See Engine Specifications for proper torque.

Note:

Measure mounting bolt length and replace
stretched bolts as outlined in sub group 3.18.

910205 | 4.
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Measure inside diameter on connecting rod bearing
with micrometer or dial gauge on serveral locations
and write down measurements.

Compare measurements with dimensions given in
Engine Specifications.

Note:

The connecting rod bearing shells are
manufactured to assume their correct dimension
after installation and should not be remachined. In
case the measurements differ from the required
dimensions, both bearing shells must be replaced.

For undersized bearing shells and crankshaft pins

see Engine Specifications.
910206

Measure centerline distance "A" between
connecting rod bearing and bushing bores and
paralell distance "B" between connecting rod
bushing and bearing bore with proper measuring

A device.
§ L A O, For correct dimensions see Engine Specifications.
j N\ ———
720

910207 6

Connecting Rod Bushing Replacement:

Remove worn or damaged bushing from
connecting rod with punch, special tool no. 82.

910208 [

Lubricate new bushing with engine oil, line-up
lubrication bores on bushing and connecting rod
and press bushing into connecting rod with same
punch.

Note:

The connecting rod bushing is manufactured to
assume its correct dimension after installation and
should not be remachined.

910209
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Crankcase, Main Bearing and Thrust Bearing
Inspection

Use special tool no. 32.

Crankcase Inspection:

The engine must be completely disassembled as
described in main group 9.00.

Clean crankcase and check lubrication bores for any
deposits to be removed.

Place numbered main bearing and thrust bearing
caps on respective bearing mounts in crankcase.

Note:

The bearing caps are identified in numbering
sequence starting at the flywheel and on the
lefthand side of the caps with the engine block
turned upside down.

See main group 1.00 for numbering sequence.

Screw in and pretorque cap mounting bolts. Apply
final torque with angle indicator, special tool no.
32.

See Engine Specification for proper torque.

Measure bore diameter for bearing on three
different locations with micrometer or dial gauge.

Note:

Take one measurement in direction of cylinder axis
and one measurement each, 30° below and above
the contact surface between crankcase and bearing
cap.

See Engine Specification for proper dimensions.

910253
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Important:

Should the bore diameter for the crankshaft
bearings not conform with the required
dimensions, both the crankcase and bearing caps
must be replaced. Otherwise, the crankshaft
bearings will lack the proper pretension.

Main Bearing Inspection:

Loosen and remove main bearing and thrust
bearing cap mounting bolts. Loosen bearing caps
with rubber or plastic hammer and remove caps
from crankcase.

Place main bearing shells in bearing mounts on
crankcase and bearing caps.

Note:

In case the old bearing are reused, install bearing
shells in matched pairs and into proper location as
marked during disassembly.

Do not mix-up the individual bearing shells. Install
bearing shells with their tongs resting in the
grooves on crankcase bearing mounts and caps. The
bearing half-shells for the crankcase have one tong,
while the bearing half-shells for the bearing caps
have two tongs.

*,\3" ;

910257

Place caps for main bearings and thrust bearing on
respective bearing mounts in crankcase (install as
identified in number sequence). Screw in and
torque cap mounting bolts as described at fig. 2.
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Measure bearing inside diameter on three locations
with micrometer or dial gauge as described at fig. 3.

See Engine Specifications for proper dimensions.

Important:

In case the inside diameter of the bearing, does not
conform with the required dimension, or the
bearing shells show any damage, both bearing
shells must be replaced and the measurement
repeated. Do not try to rework the bearing shells in
any case. In case the cankshaft has to be ground,
use bearing shells with undersized inside diameter.

See Engine Specifications for detail on undersized
bearings.

Thrust Bearing Inspection:

Place thrust washers on thrust bearing mount and
measure entire width with micrometer.

See Engine Specifications for proper axial play.

Important:

To determine the axial play, measure distance
between the thrust washer contact surfaces on
crankshaft.

In case the axial play exceeds the required
dimensions, or the thrust washers show any
damage, the thrust washers must be replaced.

In case it becomes necessary to surface grind the
contact surfaces on the crankshaft, oversized thrust
washers must be used.

See Engine Specifications for detail on oversized
thrust washers.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Crankshaft Inspection and Grinding
Crankshaft Inspection:

To remove crankshaft see procedures in main group
9.00.

Clean crankshaft and check lubrication bores for
any deposits to be removed.

Place crankshaft with outside bearing jounals on V-
notch shaped supports.

Measure surface hardness on crankshaft bearing
journals and connecting rod pins with standard
type hardness tester.

See Engine Specifications for proper hardness.

Note:

Depending on the hardness tester design and type,
it might become necessary to cross-reference the
hardness by mean of comparison charts.

Visually inspect crankshaft at bearing journals and
connecting rod pins as well as thrust washer contact
surfaces for wear and hairline cracks.

Measure crankshaft bearing journal and connecting
rod pin diameters at location 1 and location 2 in
direction "A" and 90" repositioned in direction
"B".

Determine measurement 3 on thrust bearing.
Compare measurements with data given in Engine
Specifications.

Check cankshaft for proper true run, offset,
straightness and paralell alignment.

Compare measurement taken with dimensions
given in crankshaft drawing.

Note:

Should the measurement not conform with the
required dimensions, the crankshaft must be
remachined ground or replaced entirely.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Crankshaft Grinding:

Important:

In case the hardness tests show a soft spot on the
crankshaft bearing journals or connecting rod pins,
the crankshaft must be heat treated and hardened
before grinding can take place.

Grind down crankshaft to next undersized
diameter.

See Engine Specification for undersized diameter
dimensions.

For proper surface quality and fillet radius see
crankshaft drawing.

Note:

In case one crankshaft bearing journal or
connecting rod pin must be remachined, all
journals or rod pins must be ground to the same
undersized diameter dimensions.

The crankshaft contact surfaces for the thrust
washers can be surface-ground as well.

During the grinding process, the fillet radius on
crankshaft bearing journal and connecting rod pin
must be maintained.

Round out lubrication bores slightly, without
causing grooves or notches, after grinding. Do not
chamfer or countersink lubrication bores.

Carefully clean crankshaft and lubrication bores.
Recheck surface hardness on crankshaft bearing
journals and connecting rod pins as outlined at fig.
2.

Recheck crankshaft visually and dimensionally as
outlined at fig. 3 and fig. 4.

910265



https://eat-m.net

Camshaft and Camshaft Bushing Inspection

Checking Axial Play

The engine must be completely disassembled as
described in main group 9.00.
Place camshaft in camshaft bushings on crankcase.

Place thrust washer over camshaft into crankcase
and secure with mounting bolts.

Align camshaft drive gear wheel with dial pin and
install gear wheel on camshaft. Secure gear wheel
with mounting bolt.

Push camshaft drive gear wheel against thrust
washer. Secure dial gauge holder with dial gauge
to crankcase, place dial gauge feeler pin against
gear wheel. Set dial gauge to "0" with gear wheel
pushed against thrust washer.
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Push camshaft drive gear wheel toward dial
indicator and read axial play.
See Engine Specifications for proper play.

Note:

In case the axial play measured exceeds the
specifications, the thrust washer must be replaced
and the axial play rechecked. In case the axial play
remains excessive, even though the thrust washer
was replaced, the camshaft or the drive gear wheel
must be replaced.

Camshaft Inspection:

The camshaft must be removed.
‘ Visually check camshaft bearing journals and cam
‘ surfaces for wear and damage.

910271 6

Measure camshaft bearing journal diameter with
micrometer or dial gauge.
See Engine Specifications for proper dimensions.

Note:

A camshaft, that does show wear or damage or
whos measurements do not conform with the
dimensions specified, must be replaced.

910272

Camshaft Bushing Inspections:

Visually check camshaft bushings in crankcase for
wear or damage.

910273
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Measure bushing inside diameter with micrometer
or dial gauge on two locations in horizontal and
vertical direction (90° repositioned).

Compare measurements with data given in Engine
Specifications.

Note:

Should the measurements not conform with the
required dimensions or the bushing are damaged,
the camshaft bushings must be replaced.

In case replacement becomes necessary, all
camshaft bushings must be replaced.

910274
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Camshaft Bushing Replacements

Use special tools no. 12 and 73.

Camshaft Bushing Removal:

The engine must be completely disassembled as
described in main group 9.00.

For positioning and installation measurements see
page 4.12.03.

Knock-out and remove lubrication bore plug from
crankcase front.

Note:

This front plug also can be knocked out from the
flywheel side with a long punch (rod) through the
lubrication bore.

Place two guide bushings Pos. 1 from camshaft
bushing removal and installation device, special
tool no. 12, into second and last camshaft bushing,
seen from crankcase front side. Secure guide
bushings in place with excenter-rings Pos. 2.

Position glide element Pos. 3 as shown on page
4.12.03 ("Remove" = "Ausziehen") and place glide
element behind the first camshaft bushing support
seen from crankcase front side.

Insert bushing removal and installation device with
shaft Pos. 4 into glide element Pos. 3 and guide
bushings Pos. 1.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Place positioning pin Pos. 5 in lubrication bore and
retaining plate Pos. 6 on the machined surfaces on
shaft Pos. 4.

Remove camshaft bushing by turning the hex head
nut Pos. 7.

910279

Turn back hex head nut Pos. 7, remove retaining
plate Pos. 6 and pull shaft Pos. 4 with glide element
Pos. 3 and camshaft bushing from crankcase.
Remove glide element Pos. 3 and camshaft bushing
from shaft.

Camshaft Bushing Installation:

Clean and lubricate bushing bore in crankcase with

engine oil.
Turn glide element Pos. 3 around as shown on page
4.12.03 ("Install" = "Einziehen"). Place new

camshaft bushing on glide element Pos. 3 and
lubricate camshaft bushing with engine oil. The
lubrication bore of the camshaft bushing must rest
over the positioning ball on glide element. Place
glide element Pos. 3 with bushing behind the
bushing support in crankcase, insert removal and
installation shaft Pos. 4 into glide element Pos. 3
and guide bushings Pos. 1.
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Place positioning pin Pos. 5 in lubrication bore and
retaining plate Pos. 6 on machined surfaces on shaft
Pos. 4.

Insert camshaft bushing by turning hex head nut
Pos. 7 until it bottoms out.

Turn back hex head nut Pos. 7, remove retaining
plate Pos. 6 and pull shaft Pos. 4 from crankcase.
Remove glide element Pos. 3 from installed
camshaft bushing.

Note:

Remove all camshaft bushings, one after the other
as described before.

The guide bushings Pos. 1 must be repositioned as
required keeping a sufficient distance to each
other. The camshaft bushings are manufactured to
assume their correct dimensions after installation.
There is no need to remachine the bushings after
installation.

The lubrication for the last camshaft bushing
(closest to the flywheel) is accomplished through a
camshaft lubrication bore.
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When all camshaft bushings are replaced, put liquid
sealant, such as Loctite 270 or Omnifit 200 M, on
new plug and insert plug into lubrication bore on
crankcase with punch, special tool no. 73.
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Ausziehen

pull out
extraction
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5.01 Fan and fan hub removal and installation

5.02 Fan / hub installation on water pump, fan drive removal and installation
(Coolant pump integrated in timing gear cover)

5.03 Fan drive disassembly and assembly up to engine S/N
(Coolant pump integrated in timing gear cover) 89 01 2496

5.04 Fan drive disassembly and assembly from engine S/N
(Coolant pump integrated in timing gear cover) 89 01 2497
Fixed drive, with ball bearings

5.05 Fan drive with fan coupling or Visco coupling
disassembly, inspection and assembly

5.06 Fan drive disassembly and assembly
Fixed drive, with bushings (collar bearings)

5.07 Replace coolant temperature sending unit

5.10 Coolant pump removal and installation
(Coolant pump installation on timing gear cover)

5.1 Coolant pump removal and installation, check axial play up to engine S/N
(Coolant pump integrated in timing gear cover ) (Version I) 93 01 1641

5.12 Coolant pump removal and installation, check axial play from engine S/N
(Coolant pump integrated in timing gear cover ) (Version Il) 9301 1642

5.13 Coolant pump removal and installation, with collar bearings up to engine S/N
(Coolant pump integrated in timing gear cover ) (Version Ill) 2001 02 1093

5.14 Coolant pump removal and installation with collar bearings from engine S/N
(bushings) (Coolant pump version IV integrated in timing 2001 02 1094
gear cover).

5.15 Coolant pump disassembly and assembly (external pump)

5.16 Coolant pump disassembly and assembly (Version I) up to engine S/N
(Coolant pump integrated in timing gear cover) 93 01 1641

5.17 Coolant pump disassembly and assembly (Version II) from engine S/N
(Coolant pump integrated in timing gear cover) 93011642

5.18 Coolant pump disassembly and assembly, up to engine S/N
with collar bearing (bushings) - Version llI 2001 02 1093
(Coolant pump integrated in timing gear cover)

5.19 Coolant pump disassembly and assembly with collar bearing from engine S/N
(bushings) (Coolant pump version iV integrated in timing case) 2001 02 1094

5.20 Crankshaft pulley and vibration damper removal and installation

5.25 Front crankshaft seal replacement

Benennung/Description/Dénomination Typ 904 /914 /924
Model D
LIEBHERR Type 906 /916 / 926

Datum/Edition/Date

05/2003

Components

Ab/from/a partir de

Front section

Blatt/Page/Feuille

5.00
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Sub Group Index

up to engine S/N

5.28 Tach drive removal, repair and installation
86 01 1581
5.29 Tach drive removal, repair and installation from engine S/N
86 01 1582
5.35 Coolant shut off valve for coolant filter on thermostat housing,
removal and installation
Benennung/Description/Dénomination -II\-ngel D 904 /914 /924
LIEBHERR Type 906 / 916 / 926
Components Ab/from/a partir de
Datum/Edition/Date
05/2003 Front Section Blatt/Page/Feuille
5.00-01
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Fan and fan hub removal and installation
(Fan installation on coolant pump)
Removal:

Loosen and remove fan mounting screws.

Remove pressure flange and fan from hub
assembly.
Note:

Before removing the fan, note the position of the
fan blades.

Loosen and remove the retaining screw on the fan
hub drive shaft.

Remove pressure flange and fan hub assembly from
drive shaft.

910286
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Fan and hub installation

Place fan hub assembly and mounting flange on
drive shaft, insert and torque retaining bolt.

See Engine Specifications for proper torque setting.

Place fan on fan hub assembly, position mounting
flange, screw in and torque fan mounting bolts.

Fan and fan hub removal and installation
(fan installation on coolant pump)
Removal:

Loosen and remove fan mounting screws.
Remove fan from fan hub.

Note:

Before removing the fan, note the position of the
fan blades.

Loosen and remove mounting bolts from fan hub
assembly.

Remove fan hub assembly from drive shaft.

Fan and hub installation:
Place fan hub assembly on drive shaft, screw in and
torque fan hub mounting bolts.

Place fan on fan hub assembly, insert and torque
fan mounting bolts.
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Fan and fan hub removal and installation
(Fan installation on coolant pump)
Removal:

Loosen and remove fan mounting screws.
Remove the fan from the fan hub.

Note:

Before removing the fan, note the position of the
fan blades.

Loosen and remove the retaining screw on the fan
hub drive shaft.

Install a M 24 x 1.5 screw into the hub center and,
by turning, pull hub from shaft.

Installation:

Place hub on shaft, install and tighten center
mounting screw.

For proper torque, see Engine Specifications.

Place fan on hub, install and tighten mounting
screw.

910294

3anyactu ans Liebherr Ten. 8 800 350-67--98
https://eat-m.net

5.01.02


https://eat-m.net

910296

910297

910298

3anyactu ans Liebherr Ten. 8 800 350-67--98
https://eat-m.net

Fan and hub removal and installation
(Coolant pump integrated in the timing gear cover)
Removal:

Loosen and remove fan mounting screws.

Note:

Depending on the type of fan, the fan can be
installed on the fan hub with the mounting flange
from the front or from the rear.

Remove the fan from the fan hub.

Note:

Before removing the fan, note the position of the
fan blades.

Installation:

Place fan on fan hub, install and tighten the
mounting screws.

Removal and installation of fan from Visco
coupling
(Coolant pump integrated in timing case)

Removal:

Loosen and remove the mounting screws on the
Visco coupling to the fan drive.
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Remove the Visco coupling together with the fan
from the fan hub.
Important:

Set the Visco coupling down only in vertical
position (installation position), in any other
position, there is the danger that the oil runs out.

Loosen and remove the nuts on the Visco coupling.
Remove the fan from the Visco coupling.
Note:

Before removing the fan, note the position of the
fan blades.

Installation:

Position the fan onto the Visco coupling, install and
tighten the nuts.

Push the Visco coupling onto the fan hub, insert the
screws and tighten.

Removal and installation of fan from (3-stage) fan
coupling
(Coolant pump integrated in timing gear cover)

Loosen and remove the mounting screws on the fan
coupling.

910299
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With two screw drivers, push off the cooling fin ring
from the fan coupling.

Loosen and remove the mounting screws on the
magneticring.

Remove the magnetic ring from the fan coupling.

Loosen and remove the nuts on the fan coupling.

Remove the fan from the fan coupling.

Note:

Before removing the fan, note the position of the
fan blades.
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Installation:

Place the fan on the fan coupling, install and
tighten the nuts.

Slide the magnetic ring on the fan coupling, install
and tighten the screws.

Attach the cooling fin ring, install and tighten the
nuts.

910306
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Fan drive removal and installation
(Coolant pump integrated in the timing gear cover)

Note:

Depending on the engine type, the fan drive can be
fixed, with Visco coupling or with fan coupling.

Important:

If a fan coupling is installed on the fan drive, the
fan coupling can be mechanically blocked if the
correct engine fan RPM is not reached. Example:
due to a defect in the power supply. Install two
screws M 6x10 through the brackets in the threads
in the cooling fin ring.

Fan drive without lube oil supply:

(with ball bearing)

Removal:

Drain the coolant, see sub group 2.01.

Remove the radiator.

Remove the fan, see sub group 5.01.

If a fan coupling is installed, remove the wire on the
distribution point.

Note:

Do not remove the wire on the fan coupling!

Loosen and remove the nuts on the fan drive.

910309
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Remove fan drive from the timing gear cover.

Installation:

Clean the mounting surface and bore on the timing
gear cover.

Clean fan drive and install new O-ring. lubricate the
O-ring lightly with oil.

Push the fan drive into the timing gear cover by
turning the drive shaft (mesh gear).

Install and tighten nuts.
If fan coupling is
distribution point.

installed, install wire to

Install fan and radiator.

Add coolant, see sub group 2.01.
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Fan drive with lube oil supply

(with bushings)

Removal:

Drain the coolant, see sub group 2.01.

Remove the radiator.

Remove the fan, see sub group 5.01.

If a fan coupling is installed, remove the wire on the
distribution point.

Note:
Do not remove the wire on the fan coupling!

Note:

The fan drive with bearing bushings can be
lubricated via the timing gear cover with O-ring
seal or via a lube oil line.

If lubrication is via a lube oil line, remove it from
the fan drive.

Loosen and remove the nuts on the fan drive.

Remove fan drive from the timing gear cover.

910314
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Installation:

Clean the mounting surface and bore and groove
for the O-ring lube oil bore on the timing gear
cover.

Lubricate new O-ring with grease and place it in the
groove on the lube oil supply in the timing gear
cover if lube oil is supplied via the timing gear
cover.

Clean fan drive and install new O-ring. lubricate the
O-ring lightly with oil.

Push the fan drive into the timing gear cover by
turning the drive shaft (mesh gear).

Install and tighten nuts.
Install lube oil line (if necessary).

If fan coupling is installed, install wire to
distribution point.

Install fan and radiator.

Add coolant, see sub group 2.01.
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Fan and Fan Drive Disassembly and Assembly:
(Coolant pump integrated in timing case cover)

To Engine N. 89 01 2496
Special Tools N. 23, 85, 86

Note:

Fan drive must be sealed if oil drains from the
leakage bore hole in the housing.

910330

Disassembly:

Refer to sub group 5.02 for removal of fan drive.
Refer to page 5.03.03 for positioning.

Install retaining device for shaft 1, special tool no.
23 into bench vise and set fan drive onto retainer.

910331

Remove screw 2 and take off washer 3.

910332 |-

Pull gear 4 with commercially available puller from
shaft 1.

910333
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Release lock rings 5 and 6.

Remove fan drive from retainer. Hold housing 7 in
vise, knock shaft 1 with bearing 8 from housing.

Set housing 7 on supports and knock ball bearing 9
or dual ball bearing 10 (see version A) with a long
punch from housing. Drive shaft seal ring 11 from
housing 7, using punch.

Release snap ring 12 and push ball bearing 8 with
two levers from shaft 1.

Note:

Before removing, check ball bearing 8 first on shaft
1 (visual and sound check). If the ball bearing passes
inspection, do not remove!
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Check ball bearing 9 or dual ball bearing 10 (see
version A) visually and by sound. Replace bearing if
necessary.

Carefully clean all parts and bearing seats.

910337

Assembly:

Set housing 7 on flat surface and press new shaft
seal ring 11 with a punch, special tool no. 86 into
housing.

Lightly oil sealing edge.

910338 P i f-i_.'. . % ) 10

Push ball bearing 9 or dual ball bearing 10 (see
version A) with a punch, special tool no. 85 into
housing 7.

Install snap ring 5.

910339 , > . 1 1

Set ball bearing 8 onto vise, insert shaft 1 and ball
bearing onto bearing seat.
Install snap ring 12.

910344

5.03.02
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Set housing 7 on even surface. Apply Loctite or
Omnivisc 1002 to seat for bearing 8 in housing 7.
Apply Loctite 638 to seat for ball bearing 9 or dual
ball bearing 10 (see version A) on shaft 1.

Carefully insert shaft into housing and push
through shaft seal ring 11, ball bearing 9 or dual
ball bearing 10 (see version A) and push in.

Turn fan drive around and insert snap ring 6.

Install retaining device, special tool no. 23 into vise
and set fan drive onto retainer.

Push gear 4 onto shaft 1, install washer 3 and screw
2 and tighten.

For tightening torque, see Technical Data.

Remove fan drive from retaining device and turn it
to check easy movement.
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Fan drive disassembly and assembly

(coolant pump integrated in timing gear cover)
fixed drive, with ball bearings

from engine S/N 89 01 2497
use special tools No. 23, 85, 86

Note:

Fan drive must be sealed if oil drains from the
leakage bore hole in the housing.

Disassembly:

Refer to sub group 5.02 for removal of fan drive.
Refer to page 5.04.03 for positioning.

Install retaining device for shaft 1, special tool no.
23 into bench vise and set fan drive onto retainer.

910323

Remove screw 2 and take off washer 3.

910324

Pull gear 4 from shaft 1.

910325
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Release lock ring 5.

Remove fan drive from retainer. Hold housing 6 in
vise, knock shaft 1 with bearing 7 from housing.

Set housing 6 on supports and knock ball bearing 8
or dual ball bearing 9 (see version A) with a long
punch from housing. Drive shaft seal ring 10 from
housing 6, using punch.

Release snap ring 11 and push ball bearing 7 with
two levers from shaft 1.

Note:

Before removing, check ball bearing 7 first on shaft
1 (visual and sound check). If the ball bearing
passes inspection, do not remove!
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Check ball bearing 8 or dual ball bearing 9 (see
version A) visually and by sound. Replace bearing if
necessary.

Carefully clean all parts and bearing seats.

Assembly:

Set housing 6 on flat surface and press new shaft
seal ring 10 with a punch, special tool no. 86 into
housing.

Lightly oil sealing edge.

Push ball bearing 8 or dual ball bearing 9 (see
version A) with a punch, special tool no. 85 into
housing 6.

Install snap ring 5.

Set ball bearing 7 onto vise, insert shaft 1 and ball
bearing onto bearing seat.
Install snap ring 11.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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910348



https://eat-m.net

910349

910350

910351

3anyactu ans Liebherr Ten. 8 800 350-67--98
https://eat-m.net

Set housing 6 on even surface. Apply Loctite Silicon
Transparent or Omnivisc 1002 to seat for bearing 7
in housing 6.

Carefully insert shaft into housing and push
through shaft seal ring 10, ball bearing 8 or dual
ball bearing 9 (see version A) and push in.

Install retaining device, special tool no. 23 into vise
and set fan drive onto retainer.

Push gear 4 onto shaft 1, install washer 3 and screw
2 and tighten.

For tightening torque, see Technical Data.

Remove fan drive from retaining device and turn it
to check easy movement.
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Disassembly, inspection and assembly of fan drive
with fan coupling or Visco coupling
(with ball bearings or bushing)

Use special tools No. 81, 84, 85, 86, 89

2-stage and 3-stage fan coupling, mounted with
ball bearings:

For positioning, see page 5.05.09 (front side)

Disassembly and inspection:
Note:

The fan drive must be resealed if oil drains from the
leakage bore in the housing.

Loosen screw 1 on the fan drive with the fan drive
installed on the engine. Prevent the engine from
turning by inserting a suitable tool between the
flywheel and the flywheel housing at the
inspection hole.

Remove fan drive, see sub group 5.02.

Turn out screw 1 approx. 15 mm, place the fan
coupling 2 on a level surface, so that the bearing
housing 3 is accessible, see fig. 3.

910355

Separate the fan coupling 2 from the fan shaft 4 by
hitting the screw 1 with a soft (brass) punch.

910356
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Remove screw 1, disk 5 (2-stage) and fan coupling 2
from fan shaft 4 / bearing housing 3.

Install the gear 6 into a vise, using protective jaws.

Loosen and remove screw 7, remove disk 8.

Remove gear 6 from fan shaft 4 .

Place bearing housing 3 on a level surface and drive
the fan shaft and ball bearings 9, 10 from the
bearing housing 3 by hitting the splined end of fan
shaft 4 with a soft (brass) punch.
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Release the snap ring 11.

910361

Place the bearing housing 3 on a level surface and
knock the ball bearing 12 with a soft (brass) punch
from the bearing housing.

Knock shaft seal 13 with a punch from bearing
housing.

Loosen and remove nuts 14 .

Remove magnetic spool 15 with wire from bearing
housing.

010364 |
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Check ball bearing 9, 10, 12 for damage and smooth
operation ( perform a visual and sound check).

Clean all parts, clean bearing seats.

Note:

Replace all worn or damaged parts.

Assembly:

Press new shaft seal 13 with punch, special tool No.
86 into bearing housing 3.

Lightly grease sealing edges of shaft seal.

Press ball bearing 12 with punch, special tool No. 85
into bearing housing 3.

Install snap ring 11.

Carefully insert fan shaft 4 into bearing housing 3
through the shaft seal 13 and ball bearing 12 . Press
the shaftin until it is fully seated.
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Push gear 6 onto fan shaft 4, install disk 8 and
install screw 7 .

Place the gear into a vise, using protective jaws and
tighten screw 7.

For tightening torque, see Technical Data.

Press the ball bearing 9, 10 with a pipe ( over fan
shaft 4) into the bearing housing 3.

E.-._._
Position the magnetic spool 15 with wire on the
bearing housing 3, install and tighten nuts 14. PPESere——-

911327

Push the fan coupling 2 over the magnetic spool 15
onto the fan shaft4.

Note:

The roll pin 16 in the fan shaft 4 must align with the
bore in fan coupling 2.

910372

5.05.03
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Install screw 1 with disk 5 (2-stage) and tighten
lightly.

Check fan drive for easy movement by turning it.

Install fan drive, see sub group 5.02.

Prevent the engine from turning by inserting a
suitable tool between the flywheel and flywheel
housing at the inspection hole. Tighten screw 1.

For tightening torques, see Technical Data.

Fan coupling, 2-stage and 3-stage, bearing with
bearing bushings:

For positioning, see page 5.05.09 (reverse side).

Check axial play:

Install commerically available dial gauge to a dial
gauge holder and attach on timing case. Position
the dial gauge on screw 1 and check the axial play
by moving the fan coupling 2 back and forth .

For dimension, see Technical Data.

Disassemble and check:

Loosen the screw 1 on the fan drive with the fan
drive installed on the engine. Prevent the engine
from turning by inserting a suitable tool between
the flywheel and flywheel housing at the inspection
hole.
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Remove the fan drive, see sub group 5.02.

Turn out screw 1 approx. 15 mm , place the fan
coupling with the mounting surface on a level
surface as shown in fig. 25 so that the fan drive
shaft 4 is accessible.

910377

Separate the fan coupling 2 from the fan shaft 4 by
hitting the screw 1 with a soft (brass) punch.

910378

Remove screw 1, disk 5 (2-stage) and fan coupling 2
from the fan shaft 4 / bearing housing 3.

Pull the fan shaft 4 from the bearing housing 3.

910379

5.05.04
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o Loosen and remove nuts 6.

910380

Remove magnetic spool 7 with wire from bearing
housing.

910381

Pry shaftseal 8 from bearing housing.

Clean all parts, check oil bores for clear passage.

Check running surfaces for collar bearing 9, 10 and
thrust surface for collar bearing 9 onring 11 on the
fan shaft 4 for damage (visually).

Measure bearing shaft diameter on running
surfaces of fan shaft 4.

For dimensions, see Technical Data.

910383 32
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Check the contact surface for the collar bearing 10
on fan coupling 2 for wear (visually).

Check collar bearing 9, 10 in the bearing housing 3
for wear (visually).

Measure with inside dial gauge.

For dimensions, see Technical Data.

Note:

Any parts which are outside the given tolerances or
are damaged must be replaced.

Replace the collar bearing in the bearing housing:

Place the bearing housing 3 on a base and knock
out the collar bearing 9 with a punch.

Turn the bearing housing over and press out collar
bearing 10 with punch, special tool No. 81.

Cool the new bearings 9, 10 in liquid nitrogen to -
175 to -195°C (-280 to -320° F) and drive into
bearing housing 3 with punch, special tool No. 81.

Note:

The collar bearings 9, 10 are premachined and do
not need to be machined after installation.

3anyactu ans Liebherr Ten. 8 800 350-67--98
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Assembly:

Press the new shaft seal ring 8 with punch, special
tool No. 89 into bearing housing 3.

Fill the cavity between the two sealing lips with
high temperature grease. Example: Barrierta
L55/3.

Slide the magnetic spool 7 with wire onto bearing
housing 3, install and tighten nuts 6.

Lubricate the fan shaft 4 on the running surfaces
and on the thrust surface with oil and push into the
bearing housing 3.

Carefully push the fan coupling 2 onto the fan shaft
4 and into the bearing housing 3.

Note:

The roll pin 12 in the fan shaft 4 must align with the
bore in fan coupling 2.
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Install screw 1 with disk 5 (2 stage) and tighten
lightly.

Check fan drive for easy movement by turning it.

910392

Install fan drive, see sub group 5.02.

Prevent the engine from turning by inserting a
suitable tool between the flywheel and flywheel
housing at the inspection hole. Tighten and torque
screw 1.

For tightening torque, see Technical Data.

Important:

Check the axial play again when the fan drive is
installed, see fig. 23.

910393

Visco coupling, with ball bearing:

Remove the fan / Visco coupling, see sub group
5.01.

For sectional view, see page 5.05.10.
Disassembley and inspection:

Note:

The fan drive must be resealed if oil emerges on the
weep hole of the housing.

Loosen screw 1, with the fan drive installed on the
engine. Prevent the engine from turning by
inserting a suitable tool between the flywheel and
flywheel housing at the inspection hole.

Coos | 44
5.05.06
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Remove the fan drive, see sub group 5.02.

Turn outscrew 1 approx. 15 mm (5/8"").

With commercially available puller, pull the fan hub
2 from the fan shaft 4.

Remove screw 1, disk 14 with fan hub 2 from the
fan shaft 4 / bearing housing 3.

Put the gear 5 into a vise, using with protective
jaws.

Loosen and remove screw 6, remove disk 7.
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Remove gear 5 from fan shaft4.

910400

Place the bearing housing 3 on a level surface as
shown in fig. 50 and with a soft (brass) punch, hit
the splined side of fan shaft 4 to drive the fan shaft
and ball bearing 8 from the bearing housing 3.

Remove snap ring 9.

910402

Place the bearing housing 3 on a level surface (see
fig. 52) and drive the ball bearing 10 with a soft
(brass) punch from the bearing housing 3.

Use the punch and knock out the shaft seal 11 from
the bearing housing 3.
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Check ball bearing 8, 9 for wear, damage and quiet
movement (sight and sound test).

Clean all parts, clean bearing seats.

Note:

Any parts which are damaged must be replaced.
Always replace worn or damaged bearings.

Assembly:

Press the new shaft seal 11 with punch, special tool
No. 86 into the bearing housing 3.

Fill the cavity between the two sealing lips with
grease.

Press the ball bearing 10 with punch, special tool
No. 84 into the bearing housing 3.

Install the snap ring 9.

Slide the spacer 12 on the fan shaft 4 and carefully
guide the fan shaft 4 into the bearing housing 3.
Press the shaft 4 via the shaft seal 22 and ball
bearing 10 until the shaft bottoms out.
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Install the gear wheel 5 on the fan shaft 4, add disk
7 and install screw 6 .

Put the gear 5 into a vise using protective jaws.
tighten and torque screw 6.

For tightening torque, see Technical Data.

Press the ball bearing 8, using a tube or a piece of -
pipe into the bearing housing 3, see fig. 58 . i et

Tt T

=
910409 58

Push the fan hub 2 onto the fan shaft 4.
Note:
The roll pin 13 in fan shaft 4 must align with the

bore in fan hub 2.

Install screw 1 with disc 14 and tighten lightly.

Turn the fan drive to check for easy movement.

910411

5.05.08
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Install the fan drive, see sub group 5.02.

Prevent the engine from turning by inserting a
suitable tool between the flywheel and flywheel
housing at the inspection hole. Tighten and torque
screw 1.

For tightening torques, see Technical Data.

Install fan or Visco coupling, see sub group 5.01
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Fan drive disassembly and assembly
Fixed drive, with bearing bushings

Use special tool No. 81, 89

For sectional view, see page 5.06.03

Check axial play:

Attach commercially available dial gauge holder
with dial gauge on the timing gear cover. Position
the gauge against the fan hub 2 (preload and zero
dial gauge) and measure the axial play be moving
the fan hub back and forth.

For dimensions, see Technical Data.

Disassembly and inspection:

Loosen screw 1 with the fan drive installed on the
engine. Prevent the engine from turning by
inserting a suitable tool between the flywheel and
the flywheel housing at the inspection hole.

Remove fan drive, see sub group 5.02.

Turn out screw 1 approx. 15 mm, place the fan
drive with mounting surface on a level surface, so
that the fan shaft 3 is clear, see fig. 3 and 4.

Separate the fan hub 2 from the fan shaft 3 by
hitting the screw 1 with a soft (brass) punch.
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