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FOREWORD

This Workshop Manual informs our customers and Service partners
about repair and adjustment work on the DEUTZ diesel engine. It is
presumed that thiswork will be carried out by qualified personnel.

This Manual has been made up in a manner which ensures quick visual
comprehension of the contents. This is achieved by illustrations and
graphic symbols as substitute for the respective text. This layout
permits universal use, because the illustrations and symbols are also
largely understood by those being unable to read and write.

Aspects of operation and maintenance are not dealt with in this
Manual; they are contained in the Engine Operation Manual.

This Workshop Manual is not regularly updated. Any engineering
changes having been introduced in the meantime will be considered in
the next issue. Therefore, please refer to the Technical Circulars where
engineering changesare announced when appropiate.

General:

- Please read carefully and observe the instructions given in this
Workshop Manual. This will avoid accidents and will help to
ensure that your engine always functions properly and
reliably.

- Make sure that this Workshop Manual is readily available for
everbody carrying out repair or adjustments and that the
instructions are well understood.

- Non-compliance with given instructions may result in
functional trouble and engine damage as well as personal
injury for which the manufacturer shall not accept any
liability.

- A prercquisite for successful repair is that all required
equipment, hand and special tools are available and in perfect
condition.

- Economic operation, reliability and durability of the engine
can be ensured only if genuine DEUTZ parts are used.

- Remember that such engine components as springs, clips, snap
rings, etc. involve the risk of injury if not handled with care.

- Engine overhauls must be based on the relevant engine duty
schedule - as defined by the equipment manufacturer. For
conversions only such parts should be used which DEUTZ
develops and supplies specifically for this purpose.
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(For inst. 67 as
indication of the line)
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Werkstatthandbuch / Workshop Manual

FL912/FL913/BFL913 KHD Manuel d'Atelier / Manual de Taller
DEUTZ
000 General engine data
English F2/3/4/5/6L 912/W BF6L 912 F3/4/6L913/G BF4/6L913/C/T
Engine weight F2L = 235 F = 277 BFAL913 = 350
w/o starter and F3L = 270 thggG - ;;0 BFAL913T = 335
001 generator FAL = 300 440 FAL913 - 307 BF6L 913 = 485
F5L = 380 F6L 913 - 430 BF6L913T = 470
approx. kg * | F6L = 410 - BF6L913C = 510
F2L = 1885
F3L = 2827 F3L913/G = 3064
002 Engine sweptvolume | F4L = 3770 B/FAL913/T = 4086
FSL = 4712 B/F6L913/T/C = 6128
cm3 |B/F6L = 5655 :
003 Bore 100 102
mm
004 Stroke 120 125
mm

Auf Schwungrad gesehen links
When facing flywheel left counter-clockwise

005 Direction of rotation VU sur volant & gauche
Mirandose sobre el volante izquierda

FaL = 2500 F3LO13G = 2300 | BRALOIIT = oo
006 Rated speed F3-6L = 3000 3000 F3L913 = 2500 BF6L913C : 2500

F3-6L912W = 2800 Fa6L913 = 2800 |8 81 ;oD

max. rpm F6LO13T = 25
F2L = 750- 800
007 Minimum idle speed 650-700
rpm

Viertakt-Diesel
. Four-stroke diesel
008 Working cycl .
rring cycle Diesel 4 temps
Diesel a 4 tiempos

% approximate weight dependent on the scope of supply

1/1



Werkstatthandbuch / Workshop Manual

Manuel d’Atelier / Manual de Taller A FL912/FL913/BFL 913
DEUTZ
000 General engine data
English F2/3/4/5/6L.912/W BF6L 912 F3/4/6L 913/G BF4/6L.913/C/T
FLI912W = B/FL912/913/G/UT =
009 Combustion 2-stage combustion system Direkt injection
system
010 Compression FL912 = 17:1 1551 FL913 = 17,0:1 155:1
ration FL912W = 19:1 T F3L913G= 19,6:1 1) 17 :1
. FL912 =20-28
011 Compression FLO12ZW = 25-30 22-25 26-30 24-28
pressure
bar
F2L = 2-1
012 Firing order F3L = 1-2-3 ;?IL-GL B ::g:g:z;[‘
\ B/FAL = 1-3-4-2 =
Dimensions of engine
020 inckK'standard
flywheel
gt = 233 F3L913 - = 595
- F3L913G = 590 BFAL = 726
021 Max. length FaL = 725 995 FAL913 = 725 BFGL = 1012
FSL = 855 FEL913 = 998
mm | F6L = 985 -
BF4L913/T = 665
. F2L = 625 F3L 913G = 629 BF6L913 = 695
022 Max. width F3-6L = 665 695 F3-6L913 = 665 BF6L913T = 665
BF6L913C =711
mm
F2L = 772
F3L = 813 gtggs = glg BF4LO13T = 837
023 Max. height F4t = 798 810 F4L913 - 798 BF6L913/T = 875
FSL = 838 F6L913 - 873 8F6L913C = 990
mm FGL =808 -

1) Engine with optimized exhaust emission levels

1712




Werkstatthandbuch / Workshop Manual

FL912/FL913/BFL913 KHD Manuel d'Atelier/ Manual de Taller
DEUTZ
100 Fuel injection system
English F2/3/4/5/6L 912/W BF6L 912 F3/4/6L913/G BF4/6L 913/C
BF4/6L913T
110 Fuel injection
pump
F2L912/W = Deutz BF4L913= Bosch A
Bosch A ’
111 Make, model Bosch A BF6L913/C=
F3-6L912/W = Bosch A
Bosch A Bosch MW
Min. pres. that
must be attai-
112 ned with abt. 300
Srot. of
crankshaft bar
Pressure for
testing tightness . . .
113 of relief valve 150, drop to 140 in a minute permiss.
bar
120 Governor
F2L = Deutz
Bosch
121 Make, model
B/F3-6L = Bosch RS, RSV, RQ, RQV
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Werkstatthandbuch / Workshop Manual

Manuel d'Atelier / Manual de Taller KHD FL912/FL913/BFL913
DEUTZ
100 Fuel injection system
English F2/3/4/5/6L912/\W BF6L 912 F3/4/6L913/G BF4/6L913/C
BF4/6L913T
130 injection nozzle
Bosch Bosch Bosch Bosch
FL912 = DLLA 1495774
131 Make, mode! DLLA 1495774 DLLA 1495775 DLLA 1495775
FL912W = DLLA 1495576 1) F3L913G = DLLA 150P131 2)
DNQSD 165 DLLA1465910
Opening pres. 175+8
(checking injector for _ +8 245+8 Q)
132 re-use) itggw - :Z’;B 175+8 175+8 240+8 3)
- 220+8 5) 225+8 4)
bar 220+8 5)
Opening pressure 180+8
{new condition) B 8 250+8 2)
133 ritg:;w = 128:8 180+8 180+8 24548 3)
- 225+8 5) 230+8 4)
bar | 1225+8 5)

1

Cylinder head with cast-iron plate

2) Engine for Bundeswehr (Federal German Army)

BF61L913 - 124kW/2650min-1

3) Engine with optimized exhaust emissionievels

BF6L913

4)

Combine harvester engine

5)

F3L913G / tractor - BF6L913- DX 7.10, DX 6.50
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FL912/FL913/BFL913

Werkstatthandbuch / Workshop Manual
Manuel d'Atelier / Manual de Taller

KHD
DEUTZ
100 Fuel injection system
English
140 Commencement

of fuel delivery

141 Static w/o
advance/ retard unit
142 Static with

advance/ retard unit
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Werkstatthandbuch / Workshop Manual

Manuel d'Atelier / Manual de Taller <uD FL912/FL913/BFL913
DEUTZ
Version Speed Timming delivery Del. Timing in deg. C/ABTDC £ 1° *)
1/min Timming 4 :
140
FL912
F21912 F31912 | F4L912 |F5L912 |F6L912 |BF6LY12
1) 2}
< 1800 32 26 26 29
1801 - 2300 32 30 - .
2301 - 2500 38 32 -
1801 - 2499 28 30
2500 - 2649 30 32
2650 - 3000 32 35
141 1800 - 2500 - - - - 32
Fendt 2000 24 -
2300 24 24 - N
2400 24 N
Tractor 1801-2300 32 | 30| - -
< 2399 28 30 :
> 2400 - 30 - 30 -
AC (40kW) 2500 34 - -
< 3000 12° 22 25 -
142 EPA (74kW} 2800 - - - 20 | -
2500 - 2800 “ - . 24
FL912W
F3L912W | F4L912W | F5L912W | F6L912W
< 1800 20 22
141 1801 - 2300 22 24
2301-2800 ) 23 25
Tractor (43kW) 2300 - | 22 1 - -
<2300 6° 15 17
142 =230 - 18 i 20
FL913G
F31L913G
141 2000 - 2300 ; 2141

Unless otherwise specified.
Deutz injection pump

2) = BoschInjection pump
AC = Atlas Copco (application in South-Africa)
EPA = USEnvironmental Protection Agency Certificate

175



— d \\\_ Werkstatthandbuch / Workshop Manual

FL912/FL913/BFL913 KHD Manuel d'Atelier / Manual de Taller
DEUTZ
Variante Drehzah! Spritzversteller Forderbeginnin KW vor OT £1° *)
1/min Verstell 4
Version Speed Timming delivery Del Timing indeg. C/ABTDC +1° *)
1/min Timming 4
Variante | Vitesse de Correcteur Avance a I' injection en degrés vil. avant PMH % 1° *)
140 rotation d'avance
Variante rpm graduar de Comienzo de alimentacién en grados
avance de de giro del ciginal ante PMS +1° *)
inyeccion
graduacién
FL913
F31913 FaL913 F6L913
Plunger @ 8,5 8,5 8,0 8.5 8,0
< 1800 24 25 26 28 29
1801 -2299 26
> 2300 26
1801 - 2499 27 28 29 30
2500 - 2649 29 30 31 32
2650 - 2800 - 32 - 35
141 ST (36kwW) 1500 - 27 - -
AC_ {83kw) 2500 - - - 34
Fendt 2200 23 23 - - -
(42kw) 2300 22 - - - -
(44kwW) 2400 22 - - - -
Tractor =< 2300 26 27 - 29 -
2301-2400 24 27 - 29 -
2401-2500 22 - - - -
Fendt(59kwW 2400 6° - 22 - - -
I < 2800 12° 20 21 - 24
142 BW (78kW)| 2800 - - 19, -
, IM (85kW) 2500 “ - - 21 -
BFL913T
| BF4AL913T | BF6LI13T
1 < 1800 - 26
141 ' 1801 - 2300 27 28
' 2301 - 2500 26 30
142 1500 - 2500 6° - 26

sowert nicht anders angegeben

ST = Stridver Aggregat

AC = AtlasCopco (Sud-Afrika Einsatz)

BW = Bundeswehrmotor

IM = Iveco Magirus

*} = Unlessotherwise specified.

ST = Striverset

AC = Atlas Copco (application in South-Africa)
BW = engine used at German Armed Forces

IM = lveco Magirus

*) = saufindication contraire

ST = groupe Struver

AC = Atlas Copco (exploitation en Afrique du Sud
BW = moteur delaBundeswehr (armée allemande) -
IM = ivecoMagirus

*y =  sinoindicaotracosa

ST = grupoStriver

AC = AtlasCopco (aplicacidon en Africa del Sur)
BW = motor para el ejecito de la RFA

IM = Iveco Magirus
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Werkstatthandbuch / Workshop Manual
Manuel d'Atelier / Manual de Taller

Entlastungsvolumen = Retraction volume

Pumpe =

Pump

an FL912/FL913/BFL913
DEUTZ
Version Speed Timming delivery Del. Timing in deg. C/A BTDC £ 1° *)
1/min Timming 4
140
BFL913
BF4L913 BF6L913
<1799 24 -
1800 - 2200 26 -
2201-2500 28 -
1500 - 1999 - 28
2000 - 2300 - 30
141 2301-2800 - 32
ST (74kW) 1500 - 28
(112kW)] 2300 - 32 [Plunger @8,5mm, Vorhub 1,9mm
(118kw) 2300 - 32 Entlastungsvolumen 70mm?3
Tractor 2200 - 28
2300 27 28
2400 30
2800 6° - 26
IM/BW (124kW) 2650 " - 12, (MW - Pumpe)
IM/BW (124kW) 2650 ’ - 26+2 {A-Pumpe)
142 IM/Fzg (104kW) 2500 “ - 2341 (ATL3 LEP 289 A 16.2) **)
Fzg 2500 - 2241 (ATL K27-2964 MNA 15.2) **)
EPA{118kW) 2500 - 204
1500 - 2800 12° - 24
BFL913C
BF6LI913C
<1800 26
1801 - 2300 28
m 2301-2500 30
0&K 2300 174 (MW - Pumpe)
1500 - 2500 6° 26
142 EPA{140kW) 2500 “ 20,
Po {125kwW) 2800 “ 26
*) = ~Unless otherwise specified.
**) = ECE49-20%
EPA = US Environmental Protection Agency Certificate
ST = Straver set
Po = Poclain engine
M = lveco Magirus
IM/FWFzg = IM/ fire-fighting vehicle
Fzg. = Automotive engine
BW = engine used at German Armed Forces
O&K = Orenstein & Koppel
Vorhub = Prelift
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— FL912/FL913/BFL913

Werkstatthandbuch / Workshop Manual

KHD Manuel d'Atelier / Manual de Taller
DEUTZ
100 Fuel injection system
English F2/3/4/5/6L 912/W BF6L912 F3/4/61 913/G BF4/6L 913/C
BF4/6L913T
150 Advance/retard
unit
9 Adjustg. range see 142
51
degrs.crank angle
152 Commencing at 1200
rpm
153 Ending at 2800
rpm
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Werkstatthandbuch / Workshop Manual

Manuel d'Atelier / Manual de Taller D FL912/FL913/BFL913
) DEUTZ
200-400 Cylinderunit
English F2/3/4/5/6L 912/\W BF6L 912 F3/4/6L 913/G BF4/6L.913/C
BF4/6L913T
200 Cylinder head
210 Valve guide
Valve guide +0.056
21 Outer dia. 15 40,045
mm
Valve guide bore in 40011
212 ¢cyl. head 15
mm
. Valve guide 40,015
213 (pressedin)
inner dia.
mm
220 Valve seat insert
Valve seat insert
221 Outer dia. 45,66 -0,02
Inlet
mm
Valve seat insert 40,16
222 Outer dia. 0.02
Exhaust
mm
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Werkstatthandbuch / Workshop Manual

FL912/FL913/BFL913 KHD Manuel d'Atelier/ Manual de Taller
DEUTZ

200-40¢0 Cylinder unit

English F2/3/4/5/6L 812/W BF6L 912 F3/4/6L 913/G BF4/6L 913/C
BF4/6L.913T

Vaive seat
223 insert bore 45,5
Inlet

+0,025

Valve seat
224 insert bore
Exhaust

+0,025
0

230 Valve

Valve stem
231 dia. 7,96

0,015
Inlet

Valve stem
232 dia. 7,94

0,02
Exhaust

Valve stem clearance
233 inlet 0,04-0,07
standard

Valve stem clearance
234 inlet 0,15
Wear limit
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Werkstatthandbuch / Workshop Manual

Manuel d'Atelier / Manual de Taller A FL912/FL913/BFL 913
DEUTZ
200-400 Cylinderunit
English F2/3/4/5/6L912/W BF6L912 F3/4/6L913/G BF4/6L913/C
BF4/6L 913T
Valve stemn clearance
235 Exhaust 0,06 - 0,095
standard
mm
Valve stem clearance
236 Exhaust 0,2
Wear limit
mm
237 Valve head 43 0,1
@ inlet
mm
238 Valve head 37 o0
@ Exhaust
mm
Valve seat width vos 15 *08
239 15
Inlet 20 %%
mm !
Valve seat width +05
240 1,5
Exhaust
mm
45
241 Seat angle 45
Inlet 30 2)
deg.

1) At 30°seat angel

2) Engine with optimized exhaust emission levels and Engine with high power
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' Werkstatthandbuch/Workshop Manual
FL912/FL913/BFL913 KHD Manuel d'Atelier / Manual de Taller
DEUTZ

200-400 Cylinder unit

English F2/3/4/5/6L 912/wW BF6L912 F3/4/6L.913/G BF4/6L 913/C
BF4/6L.913T

242 Seat angle 45
Exhaust
deg.

Marg. thickness 10
243 Intet 1,0 !
standard 1,8 1)

Marg. thickness
244 Exhaust 1,5
standard

Marg. thickness 0s
245 inlet 0,5 '
Wear limit 1,3 1)

Marg. thickness
246 Exhaust 0,7
Wear limit

1) At 30°seat angel
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Werkstatthandbuch / Workshop Manual A
Manuel d'Atelier / Manual de Taller “uD FL912/FL913/BFL913
DEUTZ

200-400 Cylinder unit

(———1
English F2/3/4/5/61.912/W BF6L 912 F3/4/61.913/G BF4/6L.913/C
BF4/6L9131
Valve spring
250
251 Number per valve

252 Windings
total 7

Length unloaded

253 1
standard 59 =19
mm
Length unloaded
254
Fatigue limit 36
mm
260 Valve clearance
261 inlet (engine cold) 015
mm
262 Exhaust (engine cold) 0,15
mm
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Werkstatthandbuch /Workshop Manual

FL912/FL913/BFL 913 KHD Manuel d’Atelier / Manual de Taller
DEUTZ
200-400 Cylinder unit
English F2/3/4/5/61 912/ W BF6L 912 F3/4/61. 913/G BF4/6L 913/C
BF4/6L.913T
270 Distances to be
checked
271 Valve recess 5,08
standard
mm
272 Wear {imit 56 1) 6,6 2)
mm
———e | '
Max. distance betw cyl.
head bottom + cyl.
273 head sealing surface 6,4 1) 63 2) 83 3)
standard mm
. T ~ ‘\\\
274 Wear limit 59 1) 58 2) 78 3)

mm
\\ 
1) Withshim
2) W/o shim

3) With séaling ring (Schmitz cylinder head)
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Werkstatthandbuch / Workshop Manual

Manuel d'Atelier / Manual de Taller “MD FL912/FL913/BFL913
DEUTZ
200-400 Cylinder unit
English F2/3/4/5/6L 912/W BF6L912 F3/4/6L913/G BF4/6L 913/C
BF4/6L913T
280 Cylinder head studs
217 x05 1)
281 Length 211 $05
standard 198 05 2)
mm
218,5 1)
282 Length 212,5
Limit 200 2)
mm

1) Schmitz cylinder head

2) F3L 913 G up to engine ser. No.

1/13




FL912/FL 913/BFL 913

Werkstatthandbuch / Workshop Manual
KHD Manuel d'Atelier/ Manual de Taller
DEUTZ
200-300 Cylinder unijt
F\'\V\
English F2/3/4/5/61 912/w BF6L 912 F3/4/61 913/G BF4/6L 913/C
BF4/61.913T
— —]
300 Cylinder
— —
+0.040 +0.050
301 Bore 100 *0022 102 +0,005 102 +0,005
standard
mm
b ——
302 Bore 0,1
Wear limit
mm
_\\
303 Number of 2
oversizes
\\\
304 Each oversize 0,5
mm
\\
1357 1)
305 Height of cylinder 137,3
123,8 2)
mm

———

1) BF6L913/C with Schmitz cylinder head

2) F3L 913 G short cylinder liner
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Werkstatthandbuch / Workshop Manual .
Manuel d'Atelier/ Manual de Taller A FL912/FL913/BFL913
DEUTZ
200_400 Cylinder unit
——1
English F2/3/4/5/6L 912/W BF6L912 F3/4/6L 913/G BF4/6L 913/C
BF4/6L913T
400 Piston
o
+0.007
101,91 _o,008 1)
401 Diameter 99,91 +0,009 101,89 0007 2) 101,89 oans
standard 101,9 £0,009 3)
mm 101,91 £0.009
402 Number of !
oversizes
[ —
403 Each oversize 0.5
mm-
Distance between 1,0-1,2
404 piston and cylinder
head 1,0-1,1 5
mm
] ’_1
0.006 +0,009
405 Bore for piston pin 35 T 35 +0,003
mm
406 piston pin diameter 35 0006
mm
1) BFL913 4) F3L913G

) With cooling chanel

3) With

out cooling chanel

5) Engine with optimized exhaust emission fevels
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Werkstatthandbuch / Workshop Manual

FL912/FL913/BFL913 KHD Manuel d’'Atelier / Manual de Taller
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200-300 Cylinder unit

English F2/3/4/5/6L 912/W BF6L 912 F3/4/6L 913/G BF4/6L 913/C
BF4/6L913T
410 Piston ring groove
height
411 1string 1)
Keystone groove
mm
2nd ring BFL913/C 1)
Keystone groove +0.110
412 2,5 +0,090 2) £0.10
Rectang. groove - ’
mm 2,5 +0,08 2)
X +0,050 +0,11 +0,050 +0,10
413 3rdring 5 +0,030 3) 2,5 +009 4) 5 +0030 3) 2,5 +008 4)
Rectang. groove
mm
+0,05
414 4rd ring 54003 4)
Rectang. groove
mm

1) Keystone groove:gauging with ring groove wear gauge
2) Rectangular groove
3) 3-ring piston

2) 4-ring piston
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DEUTZ
200_400 Cylinder unit
English F2/3/4/5/6L 912/ W BF6L 912 F3/4/61.913/G BF4/6L913/C
BF4/6L913T
420 Piston rings
. Axial clearance
421 istring
standard
mm
422 Wear limit
mm
Axial clearance
423 2nd ring 0,1-0,132 1) 0,09-0,122 1)
standard
mm
424 Wear limit 0,3
mm
Axial clearance 0,04-0,072 2) 0,04-0,072 2)
425 3rdring
standard 0,1-0,132 3) 0,09-0,122 3)
mm
0,15 2)
426 Wear limit
0,3 3)
mm

1) At rectangular groove

2) 3-ring piston

3) 4-ring piston
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200-300 CYylinder unit

English F2/3/4/5/6L 912/ W BF6L912 F3/4/6L.913/G BF4/6L913/C
BF4/6L913T
Axial clearance
427 4rdring 0,004-0,072 2
standard
mm
428 Wear limit 0,15
mm
Gap
a29 Istring FL912W = 0,35 *02 03 *%"
standard
mm
430 Wear limit 0,8
mm-
Gap
431 |2ndring 0,20 *0%
standard
mm
432 Wear limit 0,8
mm
Gap +0,15
433 3rdring 025 " 1) 025 %
standard
mm
434 Wear limit : 0,8
mm

1 3-ring piston

2) 4-ring piston
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200-400 Cylinder unit
English F2/3/4/5/6L912/W BF6L 912 F3/4/6L 913/G BFa/6L913/C
BF4/6L913T
Gap
435 4rd ring 0,25 *0
standard
mm
436 Wear limit 0,8
mm
4-ring piston

1)
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500-700 Motion parts

English F2/3/4/5/61. 912/\W BF6L 912 F3/4/6L 913/G BF4/6L 913/C
BF4/6L 913T

500 Crankshaft

510 Crankpin

.03 0,039
511 | Pinwidth 35 *00% 36 *0.0% 3 *
standard
mm
F2L=59,96 .
512 Pin diameter 64 -0,010 59,97 -0,010 66 -0.010
standard ! F3-6L =59,97 -0,010 -0,029 -0.029 -0.029
mm 0,029
F2L=53,71 4 01q
513 Pin diameter 63,75 -0,010 59,72 -0,010 65,75 -0,010
standard ! F3-6L.=59,72 9,010 0,029 0,029 0,029
mm -0.028
514 Each undersize 0,25
mm
F2L=5846
515 Limit for undersize 62,5 -0,010 58,47 0,010 64,5 .0,010
F3-6L=58,47 -0.010 0,029 20,029 0,029
mm -0,029
Pin ovality
516 0,01
Waer fimit
mm
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500-700 Motion parts
English F2/3/4/5/6L 912/\W BF6L 912 F3/4/61L.913/G BF4/61. 913/C
BF4/61.913T
517 Radius of fillet 45 4,
mm
518 Pin hardness 55 * 6
standard
HR¢
519 Ltimit value 500
HV 1
520 Main journal
37 1 +0.1 +0,1
521 Journal width F2L= 02 ) F36L=37 37 36
standard 35,5 0.2 2)
mm '
F2Lt = 62 -0,010
522 |Journal dia. 0029 73 -0.010 70 -0,010 75 -0,010
standard | F3-6L=70 0,010 -0.029 0,029 0,029
mm -0,029
F2t= 61,75 0,010
523 |Journal dia. -0.029 72,75 -0010 69,75 0,010 74,75 -0,010
standard !l F3-6L=69,75 -0.010 -0.029 0,029 0,029
mm -0.029
524 Each undersize 0,25
mm

1)

Opposite flywheel end

2) Flywhee! end

/21




Werkstatthandbuch / Workshop Manual

FL912/FL913/BFL913 KHD Manuel d'Atelier / Manual de Talier
DEUTZ2
500-700 Motion parts
English F2/3/4/5/6L912/\W BF6L 912 F3/4/6L913/G BF4/6L913/C
BF4/6L913T
F2L=60,5 -0,010
525 Limit for undersize -0.029 71,5 0,010 68,5 -0,010 73,5 -0.010
F3-6L=68,5 -0,010 -0.029 0,029 0,029
mm -0,029
Journai ovality
526 0,01
Wear limit
mm
F2L=0,02
527 Eccentricity F3L=0,06 F5L=0,08
max. perm. B/F4L = 0,08 B/F6L=0,10
mm
528 Radius of fillet 4,5 0.2
mm
+6
529 Journal hardness, 55
standard
HR¢
530 Limit value 500
HV 1
540 Thrust bearing @ as onmain jornal
journal
0,039 0,025 0,02
541 | Journal width FaL=37 ' F3-6L=37 * 36 "0
standard |
mm
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500-700 Motion parts
English F2/3/4/5/6L 912/ W BF6L912 F3/4/6L913/G BF4/6L913/C
BF4/6L 913T
0.039 0,025 0,025
542 | Journal width F2L=37,25 F3-6L=37,25 36,25
standard i
mm
543 Each oversize 0,25
mm
+ 0,025 0,025
544 | Limit for oversize FaL=39 00 F3-6L=39 g’
mm
550 Main bearing
. 0,043
Bearing shells F2L=62,05 © 0.039
551 inner dia. 73,082 *00% 70,04 *00% 75,04
standard | F3-6L=70,04 * 0%
mm !
. +0,043
!aearnng shells F2L=61,80 +0.039 +0,043 +0,039
552 inner dia. 72,792 69,79 74,79
standard Il F3-6L=69,79 0.043
mm
553 Each undersize 0,25
mm
FaL=60,55 %% 40039 0,043 +0.039
554 Limit for undersize 0.043 71,542 68,54 73,54
F3-6L=68,54 '
mm
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500-700 Motion parts
English F2/3/4/5/6L 912/ W - BF6L912 F3/4/6L913/G BF4/6L913/C
BF4/6L913T
F2L=0,06-0,122
555 Radial clearance 0.052-0,110 0,05-0,1 0,05-0,108
standard F3-6L=0,05-0,11
mm
556 Radial clearance 015
Wear limit
mm
560 Main bearing bore
: FaL=67,0 *°%
_Bearmibore J75 +0019 +0,019 9.0 +0,019
561 in crankcase +0,019 , 74,5 .
F3-6L=74,5
standard mm.
Bearing bore +0,019 +0,019 +0,019 +0,019
562 in crankcase F3-6L=75,0 78,0 75,0 - 79,5
oversize
mm
Thrust bearing
570 {with stop rings)
Outside distance of
571 stop rings 36,85 35,86
standard | -0.139 -0,133
mm
Outside distance of
572 stop rings 37,10 36,11
standard I 0139 -0.133
mm
End shield

1)
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500-700 Motion parts
English F2/3/4/5/6L 912/ W BF6L912 F3/4/6L 913/G BF4/6L.913/C
BF4/6L913T
573 Each oversize 0,25
mm
574 Limit for oversize 38,85 0,139 37,86 -0,133
mm
Crankshaft F2L=0,11-0,288
575 axial clearance 0,14-0,298
standard F3-6L=0,15-0,314
mm
576 Wear limit 0.4
mm
600 Connecting rod
Centre distance from
601 small eye bush to big 216 o1
eye bore '
mm
602 |Bore for piston pin 38,0 *00'6 430 00 38,0 *00'6 430 *00'®
bush
mm
Piston pin bush
603 38,05 +0,030 43,05 +0,030 38,05 +0,030 43,05 +0,030
Outer dia.
mm
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500-709 Motion parts
j English F2/3/4/5/6L912/W BF6L912 F3/4/6L.913/G BF4/6L913/C
BF4/6L 913T
Piston pin bush
- 604 | (pressed in) 35,04 *00% a0,0a *O% 35,00 *00% 40,08 00"
inner dia.
mm
» Piston pin clearance
605 0,04-0,091 0,04-0,089 0,04 -0,091 0,04-0,089
mm
606 Wear limit 0,15
mm
Bore for big end
607 bearing 6a,0 T 68,0 1001 64,0 *0019 70,0 *001°
mm
Big end bearing shells 0.039 .0
608 Inner dia. 60,0 "% 64.03 039 60,0 +0,039 66,03 +0,039
standard |
mm
Big end bearing shells .
609 |innerdia. 59,75 *00% 63,78 ‘0% 59,75 0039 65,78 ‘003
standard I
mm
610 Each undersize 0,25
mm
Limit for +0,039 +0,039 +0,039 +0,039
611 undersize 58,5 62,53 58,5 64,53 ’
mm
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500-700 Motion parts

English F2/3/4/5/6L 912/ W BF6L912 F3/4/6L 913/G BF4/6L913/C
BF4/6L913T

Big end bearing
612 radial clearance 0,04-0,098
standard

Big end bearing

613 radial clearance 0,15
Wear limit
mm
614 Bi beari idth
ig end bearing widt| 25,0 02 26,0 0.2 25,0 02
mm
33,6 -0,080 1) ‘ 33,6 -0.080 1)
- 0,142
615 Connecting rod width 0.142 35,6 -0.080 0.14
33,6 -0.080 2) .0.180 33,6 -0.080 2)
mm -0,180 -0,180
Connecting rod 0,48-0,581 1)
616 axial clearance,
standard 0,48-0,619 2)
mm
Connecting rod
617 axial clearance 0,8
Wear limit
mm

1) With mass balance

2) Without mass balance
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500-700 Motion parts

English F2/3/4/5/6L 812/W BF6LS12 F3/4/6L 913/G BF4/6L 913/C
BF4/6L913T
Camshaft,
Intermediate gear,
700 Bearing journal,

Engine balancer

710 Camshaft

711 Axial clearance, F2L=0,2-0,3 0,4-0,7
standard

712 Axial clearance F2L=0,5 1,0
Wear limit

Camshaft bearing 6
713 inner dia. F2L=5197 *°° ' a7,98 0%

standard

F2L=0,03-0,109 1) 0.03-0.10 "

714 Radial clearance, 0,06-0,136 2)
standard 0,05-0,114  3) 0.07-012 4
mm
715 Radial clearance 0,2
Wear limit
mm

1) Bearing bush
2) Crankcasse centre

3) Crankcasse rear

4) Crankcasse
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500-700 Motion parts
English 1 F2/3/4/5/6L.912/\W BF6L.912 F3/4/61L.913/G BF4/6L 913/C
BF4/6L913T
716 |Camlift 8
Inlet
mm
717 Exhaust 8
mm
Valve timing with
720 valve clearance
adjusted
mm
721 Inlet opens before FaL=26" 1) 32°30°
TDC
degrees
722 Inlet closet after FaL=67" 1) 60°30°
BDC
degrees
723 Exhaust opens before F2L=73" 1) 70°30°
BDC
degrees
724 Exhaust closet after F2=30° 1) 32°30°
TDC
degrees
730 Intermediate gear
Bearing journal

1) Engine with Deutz - fuel injection pump....., not boosted
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500-700 Motion parts
English F2/3/4/5/6L 912/W BF6L912 F3/4/61L.913/G BF4/6L 913/C
BF4/61.913T
Bearing bush +0,041
731 internal diameter 40 +0.025
(pressed in)
mm
732 . Journal diameter 40 .g.009
-0.025
mm

Radial clearance of

733 bearing journal in the
bush
standard mm

0,034-0,066

734 Wear limit 0,1
mm
735 Axial clearance, 0,15-0,30
mm
740 Engine balancer
0,22-0,27 *) 1)
741 Backlash 0.20-0,30 **)
mm - 0,1-0,15 2)

up to engine ser. no. 4 558 111

*)

*3) as from engine ser. no. 4558 112

Central drive

1)

2) Front-end drive
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800 Lubrication system
English F2/3/4/5/6L 912/ W BF6L 912 F3/4/6L 913/G BF4/6L 913/C
BF4/6L 9137
800 Lube oil pump
Axial clearance of
801 delivery gears F2L =0,038-0,083
standard
mm
802 Axial clearance F2L=0,1
Wear limit
mm
Crankshaft gear
803 backlash F2L=0,015-0,164 B/F3-6L=0,1-0,2
mm
810 Lube oil pressure
811 Pressurestat F2L=5
bar
Lube oil pressure at
tow idling
812 0,5 (650 - 700/min.)
Min.
bar
Safety valve on lube
813 oil pump F2L=5-7 B/F3-6L=5-6

bar
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800 Lubrication system

English F2/3/4/5/6L 912/W BF6L912 F3/4/6L 913/G BF4/6L 913/C
BF4/6L913T

By-pass valve on lube
814 oil cooler 1.5

bar

By-pass valve on filter
815 housing 2,3-3.2

bar
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900  Tightening Specifications

— Initial tightening Tightening angles Total Remarks
English
Nm | 1. 2.1 3.| 4.

Bolts for fastening
901 filter bracket and 25 50 Nm

transfer case
902 Cylinder head studs 40 45 45 45 30 165°
903 Big end bolt 30 60 30 - - 90°
904 Main bearing bolts 30 60 45 - - 105°
905 Flywheel bolits 30 30 30 - - 60°

Crankshaft
906 counterwt. bolt 30 30 30 - - 60°
907 Flywheel nuts 50 90 90 - - 180°

Bolt for securing 210 210°
908 vee-belt pulley 50 - . -

120 1) 120° 1)
10 Tractor
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900 Tightening Specifications

— ' . Initial tightening Tightening angles Total Remarks
. English .
L
Nm | g, 2.1 3.| 4.
909 Nut for veebelt
pu”ey 50 60 60°
910 Injector fastening 25-30 Nm
100+ 1ONm 1)
—_— ]
911 Bolt foridler gear 30 60°
bearing
Nut on fuel-injection
912 pump drive 60-70Nm
80-30Nm 2)
Bolts for fastening
913 camshaft gear
30Nm F2L912

914 Injector/
cap nut 60-80 Nm

915
Nut for hydraulic 50-60Nm
pump

916 Nut for rocker arm 28 Nm
bracket

1) FL91t2w

2) Clamping nutM14x 1,5
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900 Tightening Specifications

Initial tightening Tightening angles Total Remarks
English

Nm | 1. 2. 3. 4.

947 Boit for cylinder head

10 *> Nm
rocker chamber cover 3
Anti-fatigue boit for
918 cooling blower 30 90°
Sealing nut for i
919 oilcontrolied fan 50 90
Cheese-head bolt
920 | (hydr. cooling air fan) 85 "1 Nm
921 Screw plugin cylinder 80-90Nm

head

Bolts for fastening
922 support cross bearers 30 Nm
of engine balancer

923 Hex. nut (engine 100 Nm
balancer)

Bolt for drive gear X
924 (engine balancer) 20 60
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900 Tightening Specifications

Initial tightening Tightening angles Total Remarks
English

nm |1, 2. 3.] 4.

Union screw for oil
925 connecting pipe 80 +20 Nm

Bolts for fastening oil
926 pump 35Nm B/F3-6 L
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ENGINE SERIAL NUMBERS

The engine serial number is
stamped on the nameplate -
Fig. 1=l

- On the F2L engine It is stamped
on the cylinder seating surface
above the injection pump cover at
flywheel end -

Fig. 1-2

~ For engines with 3 and more
cylinders the engine serial
numbers is stamped on the housing
flange of the fuel injection pump
behind the oil filler neck.

Fig. I-3

NAMEPLATE

The nameplate gives details of
the engine model. Typical model
designation, e.g. BFEL 913 C

B = Turbocharged engine

F = High-speed, four-stroke
engine

6 = Number of cylinders

L = Air-cooled

9 = Series

I3 = Lenght of piston stroke
in cm

Letters at the end of the model
designation have the following
meanings:

C Engine with charge air

cooler

G = Engine for fork lift

P = Uprated power due to
substantial component
modifications

T = Lightly turbocharged

W = Two-stage combustion

principle (swirl-chamber
engine)
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Also stated on the nameplate is
the engine speed at the rated
power measured in KW and HP.
Besides the power rating appears
the letter "a" denoting the
overloadable continuous "A"
rating, or the letter g,
denoting the non-~overiocadable "a"
rating in accordance with

DIN 6270. Equipment engines with
derated power have an additional
plate.

Fig. 1-4

The rating specified for
automotive engines refers to
DIN 70020.

oA FL 912/FL 913/ BFL 913

DEUTZ A
KlbckngHumbolth:lz AG KHD

v R .
O PS b0 Oyl Doy HUSRAH ' O
23034726 2 RUSF, 1YEZEICNN
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P
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] 3

42-1.4
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GENERAL INSTRUCTIONS FOR REPAIRS

Utmost cleanliness, accuracy and
orderliness are essential
prerequisites for carrying out
repairs.

The engine components must be
cieaned thoroughly. Cleaning of
the components of the electrical
system and of the fuel injection
system calls for particular care.
For carrying out repairs be sure
to use only the special tools for
your particular engine version
and the necessary commercial
tools.

"fFront end" designates the engine
end opposite the fiywheel end.
The cylinder numbers are stamped
on the LH-side of the crankcase,
starting from the flywheel end.
Fig. 1-5

The crankshaft rotation is
counter-clockwise as viewed from
the fiywheel end.

Fig. -6

When dismantiing the engine, mark
the components of the motion
parts, timing gears, piston and
cylinder heads in consecutive
order, unless already provided.
Start from the flywheel end.

Put down removed components
carefully to avold damage. Gauge
all wearing parts. Where the wear
limits are reached or even
exceeded, replace or overhaul
components. Seals and sealing
rings must be replaced in any
case.

For spare parts nos. see parts
list pertaining to the particular
engine., Good running performance
is ensured only when using
genuine Deutz spare parts.

If bearings or pistons are
defective, inspect crankshaft and
connecting rod(s) for cracks,
using the magnaflux method. It is
absolutely necessary to trace the
cause of the defects. Checks,
repairs or reworking are carried
out by the manufacturer or by
manufacturer-owned repairshops.
For work on the removed engine it
is advisable to use the
swivelling-type engine assembly
stand no. 6067.
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ADJUSTING VALVE CLEARANCE
(F2L 912)

Special tool required:

Retainer ............. No. 143400

Attention:

Adjust valve clearance with
ngech,Le.ﬁea@hemuT
have cooled down to ambient tem-
perature,

|. Remove rocker chamber covers.
Fig. 2-1

2. Turn engine until vaives of
cylinder No. | overlap.

Note:

Valves overlapping means: Exhaust
valve about to close, inlet valve
about to open. Both pushrods are
now non-rotatable.

Fig. 2=2

3. Viewed from the air supply
side, the exhaust valve of the
relevant cylinder is on +the
right.

Fig. 2-3
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4, When the valves of cylinder
No. | overlap, the TDC mark on
the V-belt pulley coinclides with
the dowel sleeve fitted in the
front cover.

Fig. 2-4

5. Turn engine further by one
revolution (360°).
Fig. 2-5

6. Adjust valve clearance at cy=-
iinder No. Release locknut of
adjusting screw. lInsert feeler
gauge between rocker arm and end
of valve stem. Correct clearance
by means of adjusting screw.
Tighten locknut and recheck the
adjustment with feeler gauge.
Fig. 2-6

7. Turn engine backwards by half
a rotation (180°).
Fig. 2-7
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8. Adjust valve clearance at cy=
linder No. 2.
Fig. 2-8
261
262

9. Apply sealing compound +to
gasket and affix same to rocker
chamber cover with graphited
surface facing towards cylinder
head.

Fig. 2-9

10. Fit cover in place.
: Fig. 2-10

It Insert fastening bolt com-
plete with joint washer.
Fig. 2-11
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12, Tighten fastening bolts as
per instructions.
Fig. 2-12

ADJUSTING  VALVE CLEARANCE ON
3 - 6-CYL. ENGINES

The valve clearance is adjusted
in accordance with the diagram on
page 2/5.
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Crankshaft position 1

(:7

Valve Clearance Setting Diagram

Crankshaft position 2

.'/;z Valves overlapping with crankshaft at Crankshaft turned forward from position
A2 position | 1 by 360°

not ready

for setting 8 ready for setting E = Inlet valve A = Exhaust valve
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CHECKING COMPRESSION PRESSURE
(engine with direct tnjection)

Prior to measuring the compres-—
sion pressure, check valve
clearance. Then run up engine
briefly to medium speed, so that
combustion chamber will be suf-=
ficiently sealed by an oil film,

Special tools required:

Compression tester ... No. 246l
Adapter .ecesesesessss No. 100020
Adapter .v.eveiensses. Noo 100040
Adapter se.eaeesesssss No. 100050
Extractor «ececesessse No, 110030
Extractor ..eeseessess Noo 120630
Extractor «oeeeees. ... No. 150800

. Detach injection lines.

Note:

Close connection port of injec-
tion pump with protective caps.
Fig. 2-13

2. Detach backleakage line.
Fig. 2-14
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3. Remove fastening nut and
clamping bridge at both cylinder
heads.

Fig. 2-15

4. Remove injectors.
Fig. 2-16

110030

5. Remove any sealing rings left
in cylinder head.
Fig. 2-17

120630

6. Insert adapter into cylinder
head, fitted with a special
sealing ring.

Fig. 2-18

4
T

A 100,050
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7. Place on clamping bridge.
v Fig. 2-19

Y
i)

8. Screw on fastening nut.
1 Fig. 2-20

V.
4

2-20

9. Connect compression tester,
Setvinjection pump to zero deli-
very. Turn engine with starter.
Fig. 2-2i

10. The measured compression
pressure 1is dependent on the
starter speed when measuring,
and also on the altitude of
place of engine application.
Limiting values are therefore
difficult to lay down exactly.
2-21 I+ is recommended to regard the
compression pressure measurement
only as a comparison measurement
of all cylinders of the engine.
f a difference 1in pressure
exceeding 5% is determined, the
cytinder unit concerned should
be dismantied to find out the
cause.

Flg. 2-22

Il. Remove tester and adapter.
Install injector 1in reversed
order,

2/8 2-22
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CHECKING COMPRESSION PRESSURE
(engine with two-stage combu-
stion)

Special tools required:

Compression tester ... No. 246]
Adapter ., sreseessss NO. 100040

I. Detach electrical cable and
contact ralls.
Fig. 2-23

2. Remove heater plugs,
Fig. 2-24

3. iInstall adapter.
Fig. 2-25

4. Connect compression tester.
Set injection pump to zero deli-
very. Turn engine with starter,
Flg. 2-26

FL 912/FL 913/BFL 913
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5. The measured compression
pressure 1s dependent on the
starter speed when measuring, and
also on the altitude of place of
engine app ! cation. Limiting
values are therefore difficult to
lay down exactly. .1t is recom-
mended to regard the compression
pressure measurement only as a
comparison measurement of alil
cylinders of the engine. If a
difference in pressure exceeding
15¢ Is determined, the cylinder
unit concerned should be
dismantied to find out the cause.
Fig. 2-27

2-27

6. Remove compression tester and
adapter. Re-install heater plugs.

2/10
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Note:

Valves overiapping means: Exhaust
valve about to close, inlet valve
about to open. Both pushrods are
now non-rotatable,

Fig. 2-29

3. Mount pointer.
Fig. 2-30

Werkstatthandbuch FL912/FL 913/BFL 913

KHD

DETERMINING TOP DEAD CENTRE (TDC)

Shown on F2L 912,

The procedure described applies

also to 3 - 6-cylinder engines,

Special tools required:

Dial gauge ........... No. 100400

AdJusting device ..... No. 100640

Pointer ..... «ess No, 101300

Retalner ............. No. 143400

I. Remove rocker chamber cover on

cy tinder ",

Fig. 2-28

2, Turn engine until valves of

cylinder ™" overiap.
15V,

A

2/11
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4. Turn englne further by 180°.
Fig. 2-3I

SN

2-31
5. Mount adjusting device on
cylinder 1.
Flg. 2-32

‘%é’ -’Aéh

2-32

6. Using pressure screw of
device, press down one rocker
arm by about 5-6 mm.

Fig. 2-33

2-33

7. Fit dial gauge with preload.
Fig. 2-34

2/12 2-34
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8. Turn crankshaft In normal
direction of rotation until gauge
pointer begins to move.

Fig. 2-35

9. Turn crankshaft slowly further
until the dial gauge pointer has
Just reached it+s reversal point.
Set gauge to "o",

Fig. 2-36

10, Apply mark.
Fig. 2-37

Il. Turn carnkshaft further by
half a rotation. Then turn crank-

shaft in direction opposite to
normal rotation until +he dial
gauge pointer has again Just
reached its reversal point. Apply

second mark.
Fig. 2-38

2-38 2/13
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2-39

2-40

2/14
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The mid-way point between the two
marks is TDC (=0T). [f the second
mark coincides with the first
mark, this is the TDC position.
Fig. 2-39

CHECKING AND ADJUSTING BEGINNING
OF DELIVERY ON F2L 912 WiTH DEUTZ
FUEL INJECTION PUMP

Special tools required:

Protractor disc ...... No. 100910
Pointer ....... seeean . No. 101300
H.P. hand feed pump

with accessories ..... No. 101500
Reservoir tank «eese.. No. 101510
Retainer ceeeeeesvenss No. 143400

TDC-point has been determined.
Pointer has been mounted.

. Mount protractor disc. Adjust
so that TDC mark coincides with
"0" .

Fig. 2-40

2. Turn crankshaft by about 90°
in direction opposite fo normal
rotation.
Fig. 2-41
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3. Remove fuel fllter, detach
Injection line of c¢yl. | and
backleakage line.
Fig. 2-42

4. Close bore for backleakage
line with plug. Connect adapter
for H.P. hand feed pump.

Fig. 2-43

5. Mount H.P. hand feed pump and
reservoir tank. Fill latter with
fuel.

Fig. 2-44

e
TRt
Pridbeist nibtat iy
Loy &
Reiisinas s enehi- 3 S

6. Actuate H.P. hand feed pump.

Turn crankshaft slowly in
direction of normal rotation
until the flow of fuel s
transformed to droplets onty.
Fig. 2-45

42-47

2-45 215
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KHD
7. Read off beginning of delivery
point at protractor disc.
Fig. 2-46
="
140

2-46

If the beginning of delivery does
not agree with the specification
data, correct as follows:

I. Turn crankshaft untit{ nominal
value for beginning of delivery
coincides at protractor disc and
pointer.

2-47
; 2, Remove camshaft cover.
Fig. 2-48

2-48

3. Screw out two  opposing
fastening bolts of the camshaft
gear.

Fig. 2-49

2/16 2-49
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4.  Loosen remaining fastening
boits,
Fig. 2-50

5. Screw two  M8x80 auxiliary
boits into the empty threaded
holes,

Fig. 2-5]

6. Actuate H.P. hand feed pump
and turn camshaft until the fiow

of fuel is *transformed to
drop lets only.
Fig. 2-52

7. Tighten the loosened fastening
bolts.
Fig. 2-53
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8. Recheck beglinning of delivery.
Fig. 2-54

140
9. Remove auxiliary bolfts, refit
the norma! fastening bolts, and
+ighten up.
A Fig. 2-55

2-55
10. Refit camshaft cover.
Fig. 2-56

Remove fest equipment. Refit
removed parts of engine.

2-56

2/18
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CHECKING AND ADJUSTING BEGINNING
OF DELIVERY ON F2l. 92 AND
3 - 6-CYL. ENGINES WI|TH BOSCH
FUEL INJECTION PUMP

Special tools required:

Protractor disc ...... No. 100910
H.P. hand feed pump .. No. 101500
Reservoir tank ....... No. 101510
Special wrench A-pump. No. 1030
Special wrench MW-pump No. 110390

TDC-point has been determined.

I. Mount protractor disc. Adjust
38"+ha+ TDC mark coincides with

Flg. 2-57

2, Turn crankshaft by about 90°
in direction opposite to normal
rotation.

Fig. 2-58

3. Detach injection line of
cyl. 1, fuel line and overflow
line.

Fig. 2-59

KHD

FL 912/FL 913/BFL 913
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2-60

2-61

.r}véh

=9

2-62

2/20
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4, Close suction chamber of
injection pump with plugs.
Fig. 2-60

5. Mount H.P. hand feed pump c/w
accessories. Fill reservolir tank
with fuel.

Note:

Fix control lever at max.
position.
Fig. 2-61

6. Actuate H.P. hand feed pump.
Turn crankshaft slowly in
direction of normal rotation
untit the flow of fuel s
transformed to droplets only.

Note:

Before actuating H.P. hand feed
pump, air-bieed suction chamber
of injection pump at screw plug.

7. Read off beginning of delivery
point at protractor disc.
Fig. 2-63

If the beginning of dellivery does
not agree with the specification
data, correct as follows:
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8. Turn crankshaft unti} nominaf
value for beginning of delivery
coincides at protractor disc and
pointer.

Fig. 2-64

9. Remove V-bel+ tensioner or
cover,
Fig. 2-65

10. Loosen fastening bolts of
advance/retard unit.
Fig. 2-66

Nofai

‘ For  advance/retard unit with
25 mm cone and for MW-injection

- pumps a new special ‘ool s
available. See Special Tools
List given in the appendix.

Il. Actuate H.P. hand feed pump
and turn injection pump camshaft
untit  the ~ flow of fuel is
transformed +o droplets only.
Tighten fastening bolts and
recheck beginning of delivery,
Fig. 2-67

FL 912/FL 913/BFL 913

2-64

P o

140,
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TESTING FUEL INJECTION PUMP

KHD
DEUTZ
*@* Special tools required:

Injection pump tester No. 3202
Pump lever ...ceeseees NOo 4816/2

The injection pump is tested on
the engine to check the delivery
valve and pump elements for
tightness. Essential for the
test Is a satisfactory fuel
supply system, free from air.

2-68
}. Detach injection line and
\\S/’ mount test unif. Remove injection
pump cover.
Z Fig. 2-68

2-69

2. Open second connectlon of fest
unit. Alr-bleed Injection pump
and test unit. Rec lose
connection.

Fig., 2-69

2-70

3. Generate test pressures by
pumping.

Note:

On F2L 912 with Deutz pump by

turning the crankshaft.
Fig. 2-70

2/22
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TESTING AND ADJUSTING INJECTOR
(with nozzle tester)

Note:

Strict cleanliness must be
observed when working on +the
injection equipment, For testing
the injec+ors, use only pur
testing oif to 150 4113 or clean
diesel fuel.

CAUTION:

Beware of injection nozzile fuel
Jet! The fuel penetrates deep iy
into the flesh, possibly
resuiting in blood poisoning.

2-71

I, Connect injector +to testing

outfit,
Fig. 2-7;

132
2. Checking the opening pressure: 2-72
With pressure gauge connected,
slowly  press  down lever of
testing outfit. The pressure at
which the gauge polnter stops or 6 5 4 3 2 1
suddenly drops, l.e. the highest
pPressure attained, is the opening —"
pressure, (—G
Fig. 2-72 —
3. AdJusting the opening pressure
of Injector (direct injection
engine) :

42-75

Ciamp injector between soft-metal 2-73

cheeks in vice. Undo nozzie cap
nut, remove all parts.

Sequence of disassembly of parts:

1Y Cap nut 2) Injection nozzie,
consisting of nozzle body and
nozzle needle 3) Intermediate
piece 4) Thryst cap  5) Com~
Pression sprin 6) Shims

Fig. 2-73

2/23
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4, Adjust the pressure by
selecting appropriate shims.
Originat shims in thicknesses
from | - 1.95 mm, 1In steps of
0.05 mm, are avallable. A thicker
shim pack increases the opening

pressure., Reassemble injector
and recheck on testing outfit.
Fig. 2-74

2-74

5. Adjusting the opening pressure
of Injector (engine with
two-stage combustion):

The opening pressure is adjusted
by means of a setscrew. By
turning In screw, pressure is
Increased, and vice versa.

Fig. 2-75

6. Checking for tightness: Dry
nozzle and nozzie holder with
compressed alr. Slowly press down
handlever of testing outfit until
a pressure of about 20 bars below
the previous opening pressure
reading s attalned. The nozzle
Is tight if there is no dripping
within a period of |0 seconds.
Fig. 2-76

2-76

7. In the case of a drip, fthe
injector must be dismantied and
cleaned to remedy the tleak. If
+his does not cure the leak, the
nozzle must be renewed. Reworking
Is not admissible.

Fig. 2-77

2/24 2-77
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8. Buzzing and spray pattern
Test:

Note:

Disconnect pressure gauge from
testing outfit.

The buzzing test permits an
audible check of the ease of
movement of the nozzie needle in
the nozzie body. New Injectors
emit a different buzzing sound as
compared with used Injectors. i+
deteriorates due to wear in the
needle seat zone. If an injection
nozzie does not buzz despite
cleaning, it should be replaced
by a new one.

A used Injector should buzz
Clearly during rapid actuation of
the handlever, while exhibiting a
well atomized spray pattern, The
spray pattern can differ
noticeably from +that of a new
injector.

Spray pattern (direct Injection
engine):

Fig. 2-78

Spray  pattern (engine with
two-stage combustion);
Fig. 2-79

2/25
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2-80

2-81

2-82

2/26
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CHECKING AND ADJUSTING P1STON
CROWN CLEARANCE

The cylinder head 1s removed.

special tool required:

Socket wrench «.seee.s NO. 1 20040

. Affix a 2 mm gauge lead wire
with grease fo the piston crown.

Note:

The piston must be below TOC.
Fig. 2-80

2. Affix sealing ring with grease
to cy linder head bottom.

Note:

Earlier types of cylinder head
have no sealing ring.
Fig. 2-81

3. Mount cylinder head. Insert
cylinder head boits, complete
with washers, with threads
lightly olied.

Fig. 2-82



- Werkstatthandbuch FL 912/FL 913/BFL 913

4. Preload cylinder head bol+ts
corrs-wise  "hand-tight",  +then
tighten finally with 45°.

Fig. 2-83 .

5. Turn crankshaft one rotation
(360°),
Fig. 2-84

6. Remove cy!linder head.
Fig. 2-85

42-37

7. Measure lead wire at the
thinnest point +to  determine
piston crown clearance.

Fig. 2-86
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8, Correct +the plston crown
clearance as follows: If +the
cclearance is too small, remove
cylinder and place shim of
appropriate size underneath it.
Fig. 2-87

2-87

- {f the clearance Is too large,
11ft up the cyiinder a Iittle and
cut through shim of appropriate
slze wlth slde=cutting pliers to
permit its removal.

Note:

Avallable for correcting the
piston crown clearance are shims
of 0.2; 0.3; 0.5; 08; and 1.0 mm

thickness. iIn  the case of
v ; ; shim=-pack heights of 0.5 mm and
2-88 o ) over, a 0.5 mm thick shim should

be used instead of several shims
of 0.2 mm thickness.
At least one shim should be
provided underneath the cylinder
for seallng purposes.

Flg. 2-88

CHECK ING AND AD JUSTING
DECOMPRESS 1ON DEV ICE

(F2L 912)

I . Remove rocker chamber covers.
Fig. 2-89

2-28 2-89
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2. Inlet valve of cylinder | must
be closed. Check dimension from
sealing surface to top edge of

setscrew for decompression
devicg0 §pecified dimension:
59.7 *“mm

Fig. 2-90

In case of deviations from the
specified dimension, correct by
means of setscrew.

2-90
3. Exhaust valve of cylinder 2
must be closed. Repeat
measurement as described under
para. 2.
Fig. 2-91

2-91

4. Fit rocker chamber covers in
place, while making sure that the
driver of cylinder 2

Vel
'S

decompression shaft engages in '
the siot of cylinder |
decompression shaft, :gr”
Fig. 2-92 []

\

2-92

5. Position of control lever
when  decompression device is
switched off:
Filg., 2-93

2-93

2/%
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6. To operate the decompresstion
device, turn the control lever In
direction of arrow as far as it
wiil go.

Fig. 2-94

CAUTION:

In case of !mproper use, danger
of acctdent due to rebound of
englne starting handle!

2-94

2/30
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REMOVING AND |INSTALLING EXHAUST
THERMOSTAT
REMOV ING:
1. Unscrew oill pressure lines
and venting line, loosen lock
nut.
Fig. 2-95

2-95
2. Screw thermostat out of
exhaust manifold.
Fig. 2-96

INSTALLING: 2-96

3., Apply film of Deutz S |
Never-Seize Paste to thread of

RS,

thermostat.
4. Screw thermostat into exhaust 07
manifold, line up with connection 4>
for vent line. Tighten lock nut A
(20 - 30 Nm).
Fig. 2-97 :
g <
\
2-97
5. Screw on oil pressure lines, i
free from stress. ..)V@.
Fig. 2-98 A
|

2/31
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6. Tighten ciip for vent line.
Fig. 2-99

TESTING EXHAUST THERMOSTAT

Test with engine loaded

If the pilot lamp for engine
temperature |ights up on englnes
equipped with exhaust thermostat,
the thermostat has to be
bzpassed. Stop engine and remove
the special copper sealing ring
"X" under the setscrew "d". The
thermostat is thus switched over
to fullt flow, l.e., the coollng
blower operates uncontrolled. %
the cooling blower is now heard
to run at higher speed and the
pitot lamp no fonger lights up,
the exhaust thermostat Is faulty

and must be checked over.
Fig. 2-100

2-100

Exhaust thermostat without
special copper sealing ring has
no controliing function.

Fig. 2=-101

Exhaust thermostat fitted with
special copper sealing ring "X
has controlling function.

Fig. 2-102

2/32 2-102
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Remove exhaust thermostat.
Flg. 2-103

2/33
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DISMANTLING AND ADJUSTING EXHAUST
THERMOSTAT

Speclal tools requlred:

Dlal gauge sevaeesssa. No, 100400
Socket wrench ........ No. 101600
Dlal gauge holder .... No. (01610
Extenslon pln «evuee.. No. 101620
Feeler gauge «.esssss. No. 101630

Screw out the adapter nipple "a",
clean the ball seat and Idilng
bore "b", then reflt the adapter
nlpple. The expansion pln tousing
"c" meed mt be screwsd out for
the +tlme belng. Clean out +the
blowout bores and slots wlth
compressed alr., The speclfled
clearance In the exhaust
thermstat Is

d + 0.0l
| )
0.06 mm (see table on page 2/37)
o

at the reference tfemperature of
20° C.

+0,01
006"

Devlatlons In the clearance can
lead to englre operatling
troubles.
Flg. 2-104

4> <

C/%D_/ l. Screw extenslon pln onfo dlal

gauge.
Flg. 2-105

2-105

> €T

C/?_/ 2. Screw on dlal gauge c¢/w tolder

(preloaded), and set polnter 1o
zero.
Flg. 2-106

2/34 2-106
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7. Using feeler gauge, determine
whether there is a clearance.
Fig. 2-107

4. |f there is no clearance, the
dial gauge reads 0.2 mm. If there 427504
Is a clearance, the dial gauge
pointer should indicate a reading
below 0.2 mm. The clearance is
the difference between the
indicated value and 0.2 mm.

Fig. 2-108

Examp le:

Hf the dial Indication is
0.14 mm, the actual clearance is
0.06 mm, If the dial indication
Is 0.1l mm, +the clearance is
0.09 mm. In this case, the shim
"c" must be 0.03 mm +thinner, in
order to give the prescribed
clearance of

+ 0.01
0
0,06 mm.

If the clearance s too small,
select a shim of appropriate
thickness. Before carrying out
each measurement, make sure that
the pointer of the dial gauge is
at zero position.
Fig. 2-109

5. Screw out expansion pin
housing.
Fig. 2-110

2/35
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DEUTZ
6. The correct the clearance,
select appropriate shim.
Fig. 2-t1H1

7. Screwing in and tightening the
expansion pin housing 1in the
upper part of the thermostat is
2-111 done as fol lows:

- Lightly ofl thread of expansion
pin housing and then screw in.
Tighten with torque wrench to
50 Nm, then loosen again.
= Retighten to 50 Nm, then loosen
once more.
=~ Retighten finally to 50 Nm.

Note:

This tightening and loosening
procedure ts necessary to ensure
proper settiing of the shim, thus
preventing any later Influence on
the clearance.

Fig. 2-112

> Ay 52

2-112

8. Recheck clearance.
Fig. 2-1t3

2-113

9. Before refit+ing the
thermostat into the exhaust
manifold, rub DEUTZ St
Never-Selze Paste into the thread
of the thermostat. Tighten the
lock nut only up to 20-30 Nm.
Fig. 2-114

S

=
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EXHAUST THERMOSTATS

Type Identification Mark Set Clearance "S"
(Tolerance + 0.01)

V23 223 8594 Cé 0,02

V24 223 8595 Gl 0,02

V26 2238597 G2 0,06

V27 223 9876 c9 0,02

V29 4151314 G4 0,02

2/37
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REMOVING AND REFITTING CYLINDER
HEAD

Special tools required:

EXtractor ..eesvececes No, 110030
Screw f1tting «esse... No. 110050
Socket wrench ........ No. 120040

Spring compressing
Tool civeviennecanssas Noo 125310
Pulter sveveeas. seesss No. 150800

|. Remove air cowling.
Flg. 3-1

2. Remove pipe clips at lube oil
line leading to turbocharger.
Fig. 3-2

3. Remove lube oil {ine at
turbocharger. -
Figse 3-3

3-3 3/1
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~ and at filter bracket.
Ftg., 3-4

4, Loosen hose clips at turbo-
charger and at oll return pipe.
Fig. 3-5

5. Undo bolts at flange of tur-
bocharger. -
Fig. 3-6

- and take off turbocharger.

Note:

Close flange at bend of turbo-
charger.
Fig. 3-7

3/2 3-7
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6. Remove exhaust man!fold.
Flg. 3-8

7. Remowe alr Intake manlfold.
Flg. 3-9

8. Detach backleakage |ine.
Flg. 3-10

9. Undo Injectlon |lres.
Flg. 3-11
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{0. Rerove rear stay plate.
Flg. 3-12

{1. Remove upper mwr plate.
Flg. 3-13

12. LIft off upper cowr plate
fogether with the Injectlon lires
and backleakage |ire.

Flg. 3-14

13. Close Injectors and Injection
pump wlth protective caps.
Flg. 3-15

Ve
>

3/4 3-15



L 912/FL 913/BFL 913
Werkstatthandbuch o F / /

t4. Munt oower plate on alr
dlscharge slde.
Flg. 3-16

15. Remove clampling brldge.
Flg. 3-i7

6. Remove Injector.
Flg. 3-i8
) ' A\ 150800

17. Remove rocker chamber cover.
Flg. 3~19
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3/6

3-20

3-21

3-22

3-23

r (9 4

FL 912/FL 913/BFL 913

|8. Remove rocker arm bracket.
Fig. 3-20

{9. Take out pushrods.
Fig. 3-21

20. Screw out plugs.
Fig. 3-22

2!. Release cylinder head bolts
corss-wise and remove.
Flg. 3-23
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22, Take off cylinder head
together  with pushrod cover
tubes.

Fig. 3-24

23. Remove sealing ring.

Note:

Earlier types of cylinder head
have no sealing ring.
Fitg. 3-25

24. Affix sealing ring with a
lt+tle grease to cylinder head.

Fig. 3-26

42-83
25, Posttlon cyllinder head. 1
Note:

Should work on the head have
posstbly affected +the piston
crown clearance, remeasure
clearance, See Chapter 2.

Fig. 3-27




Werkstatthandbuch FL 912/FL 913/BFL 913

26. Before reassembly, check
whether +the cylinder head bolts
are flt for reuse. Measure bolt
length.

Fig., 3-28

8 El =g

3-28

27. lInsert cylinder -head bolts,
c/w washers, with threads !ightly
olled., Allgn cylinder heads.

Fig. 3-29

LVl

A Y &

28, Tighten cylinder head bolts
as specified.
Fig. 3-30

LV
i0)

E1 &9

3-30

29. Screw In plugs provided with
new sealing rings.
Flg. 3-31

3/8 3-31
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30. Tighten plugs as specifled.
Fitg. 3-32

3t. Fit spring on pushrod cover
tube and compress with speclal
tool.

Ftg. 3-33

32. Preassemble pushrod cover
tube c/w new profile seals.

Assembly sequence:

|. Profile washer

2. Lower profile seal
3. Upper profile seal
Fig. 3-34

33, Introduce tube first into the
crankcase.
Ftg. 3-35, -

FL 912/FL 913/BFL 913

3/9
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- and +then (nto +the «cylinder
head. Withdraw spring compressing
tool.

Flg. 3-36

3-36

REFITTING PUSHROD COVER TUBES ON
ENGINES WITH AIR-TO-AIR HEATING
SYSTEM

Spefcal tools requlred:

Spring compressing
tool 2X vevinnnens «..s No. 125310

34, Preassemble pushrod cover
tubes.

A #3

Assembly sequence:

t. O-rings

2. Upper proflle seals
3. Profile washers

4, Lower profile seals
Fig. 3-37

3-37

35. Install O-rings and push on
cover plate.
Fig. 3-38

R A £2

3/10 3-38
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'
v
4
36. o Install upper profile
. seals,
o Fit springs and compress
with sepclal tools.
o Install proftie washers and
lower proflle seals. %
gii

Flg. 3-39

125310

42-145

37. Introduce tubes flrst Into
the crankcase. -
Fig. 3-40

= and then (fnto +the cylinder
head. Withdraw spring compressing
tools,

Fig. 3-41

38, The cover plates must
overlap.
Fig. 3-42
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39, Insert pushrods.

Fig. 3-43
_>V g

40, Fit rocker arm bracket.

Tighten fastening nuts as

@, specified.

4> <+

T

Note:
916 Set valve clearance (see

Chapter 2).
Ftg. 3-44

41, Affix gasket to rocker

chamber cover with sealling
compound (graphited surface
facing towards cylinder head).
Fig. 3-45
3-45
' 42, Fit rocker chamber cover in
J L place and tnsert fastening bolt
A c/w joint washer.
b Fig., 3-46

3/12 3-46
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43, Ttghten fastening bolt as
speclified.
Flg. 3-47

44, Install injector, after
affixing special ring with a
tittle grease on the graphited
side onto the injector.

Note:

Injector for 2-stage combustion:
See Chapter 7.
Fig. 3-48

45, Fit injector centering piece.
Fig. 3-49

46. Locate thrust plece and
clamping bridge.
Fig. 3-50
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i 47, Screw on fastening nut and
+> . € tighten as specified.
1 Fig. 3-51
Cmmnd
910

3-51

48, Mount upper cover plate
together with injection lines and
backleakage Ilne, and flx in
place.

Fig. 3-52

3-52

49, Fit backleakage line c/w
banjo bolts and sealing rings
onto the injectors.

Ftg. 3-53

3-53

50, Mount stay plate at flywheel
end.
Fig. 3-54

. 5@.

3/14 3-54
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5l. Mount cover plate on alr
discharge side.
Fig. 3-55

52. Fit gaskets for air intake
and exhaust manifolds.

Note:

Install gaskets  for  exhaust
manifold with knurled side away
from the cylinder head.

Fig. 3-56

53. Mount air intake manifold.
Fig. 3-57

54. Mount exhaust manifold.
Fig. 3-58

3-58 3/15
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55. Munt  turbocharger  c/w
gasket.

Flg. 3-59

3-59
56. Fasten hose clips.
Flg. 3-60
3-60
57. Munt lube oll Iire with
gasket -at turbocharger. -
Flg. 3-61

- and with new seallng rings at
filter bracket.
Flg. 3-62

Ve

3/16 3-62
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58. Mount pipe clips for lube oil
Ilre leading to turbocharger.
Flg. 3-63

59. Mount alr cowling.
Fig. 3-64

3-64

3/17
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REMOVING AND REFITTING CYLINDER

Cyllinder head and relevant alr
owllng baffles are remved.

Speclal tools required:

Plston ring
Clamp @ 100 mm «.u.. No. 130530
Piston ring
clamp @ 102 mm ..... No. 130600

I+ Remove cyllinder.

Note :

Be sure the plston will mot t1it
ovwer  as to get damaged.
Flg. 3-65

3-65

@ 2. Remwvwe shims from cylinder.
Flg. 3-66

3-66

3. Check that cylinder seat on
crankcase s smoth and flat.
Recondltion seat [f damaged (see
Chapter 4).

Flg. 3-67

3/18 3-67



Werkstatthandbuch

4. Place piston on woden blocks

and apply oll.
Flg. 3-68

5. Affix shims with a [T+t le

grease.

Note :

If recondltion!ng

of c¢ylinder

seat was necessary, remeasure
piston crown clearance.

Flg. 3-69

6. Place plston
gaps are offset.
Three-ring plston:
Flg. 3-70

Four-ring piston:
Flg. 3=71

rings s that

FL 912/FL 913/BFL 913

42-171

42-172

42173

3-71 3/19
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Note:

Sequence and locatlon of plston
rings of three-ring plston:

1) Keystore ring ("TOP" facling
fopl)

2) Tapered compression ring
("TOP" facing top!)

3) Bewlled-edge slotted oll
ontro!l ring

BFL 913

/ﬁ\ébgg

1) Keystore ring ("TOP" facing

42-174 | fop!)
+ 2) Keystore ring ("TOP" faclng
fop!)
3) Bewelilededge slotted oll
3-72 ontrol ring

Four-ring plston:

) Keystore: ring ("TOP" faclng
top!)

2) Tapered <oompression rling
("TOP" facling top!)

3) Tapered compression ring
("TOP" facing top!)

4) Bevelled-edge slotted oll
ontrol ring

Flg. 3-72

7. Compress plston rings.

Fig. 3-73
¥ 8. Push on cyllnder so that the
= recesses are In llre with the
tappet btores.
Flg. 3-74

oL

3/20 3-74
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9. Remowe plston ring clamp and
woden blocks; push cylinder onto
seat.

Flg. 3-75

10. Bring cylinder Into line with
adjacent cyllinders.
Flg. 3-76

3-76

CHECKING CYL INDER
The cylinder Is remved.

I. Check cylinder for damage at
plston ring traw! surface and at
seallng surface,

Note:

BFL 913 englres have

"hone-lapped" clylnders. These

cylinders, speclally treated at 42-178

the workling surface, canmt be
refoned. The working surface has
hardly visible honing marks, Is
black In colour, and hardened.
Flg. 3=77

2., Check cylinder at seating
surface.
Flg. 3=78

42-17%

3/21
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3-79
o1
3-80
02

]_
A A

42-183

3/22 3-82

FL 912/FL 913/BFL 913

3, Measure height of cyllinder.

See Technical Circular.,
Flg. 3-79

4. Set preclslon gauge.
Flg. 3-80

5. Check cylinder, =~
Ftg. 3-8l

- at lewls | - 4 -
Flg. 3-82
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KHD

~of englne centre-line "a" as
wll as cross=iine "b".
Fig. 3-83

A A

3-83

REMOVING AND REF{TTING PISTON

Cyllnder !s remwed.

Speclal fool required:

Plston heater ........ No. 139000

l. Support plston on woden
blocks and remve circlip.
Flg. >-84

2. Heat plston to about 80° C.
Flg. 3-85

=fd ool @

139000

3/23
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3. Remove plisfon pin.
Fig. 3-86

4, Insertone clrclip In piston.
Fig. 3-87

5. Heat pliston in heater to about
80° C.
Flg. 3-88

47188
5

3-88

6. The arrow on the plston crown
must polnt to the alr discharge
slde.

Fig. 3-89

3/24 » 3-89
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7. OIl plston pin bush and plston
pin, +hen conmect plston with
connecting rod via piston pin.
Flg. 3=-90 :

8. Insert second clrclip.
Flg. 3-91

CHECKING AND MEASURING P1{STON

Speclal tools requlred:

UnTversal pTsfon ring

pllers «.eoivvniinae. No. 130300
Keystore=ring groowe

WA JaUGE ceevsseveaee N, 130360

The dlameter Is stamped In the
piston crown.
Ftg., 3-92

42-192
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l. Remve plston rings.
Flg. 3-93

3-93

2. Open and removwe hose spring.

@ Flg. 3-94

3-94

3. Clean pliston and ring groows.
inspect for damage and wear.
Flg. 3-95

3-95

4. Gauge ring gapé.
Flg. 3-96

3/26 3-96
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5. Measure axlal clearance. Check
keystone-ring groovwe dlmensions
with speclal gauge.

Flg. 3-97

~I=-5
6. {f a gap "S" remalns between 4
gauge and plston, the
keystone-ring groowe Is mt wrn. —— e
Flg. 3-98 T kY
C a \
i 130360
]
3-98
7 if there Is m gap between
Ikgga'uge and plsfon, rerew plston. g
lg. 3-99 — T
L Il
)
|
|
i
3-99

8. Gauge 2nd, 3rd and, If
applicable, 4th ring grooves.

Note :

Gauge with new plston rings
fltted.
Fig. 3-100

3-100 3/27
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9, Check plston pin for wear.
Flg. 3-10l

4

F =0 I

3-101

3/28
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CHECKING AND REPAIRING CYLINDER
HEAD

Speclal tools required:

Clamping stand ....... No. 120900
Clamping plate ....... No. 120910
Valve spring
compressing tool ..... No. 12i120
Valve seat cutter:
inlet/Exhaust 30°/45° No. 122302
Holder ....cveveeceese No. 122304
Guide mandrel ........ No. 122305
ACcessories ssseeeese. No. 122306
Clamping arbor ....... No. 122450
Drilling jig veesuss.s No. 122460
Pilot pin with
drill sleeves ..u..... No. 122461
Hard-metal special
cutfer cieeavuececssss No, 122463
Mandrel .eceseecesess. No. 123310
Reamer for valve
guides, 8 mm dla...... No., 123510
Mandret, Exhaust ..... No, 123950
Intet ....... No. 123960
Cutting device ....... No. 124480
Lathe fixture ........ No. 125500

—Sle—
I. Clamp cylinder head on stand
and dismantie. A 121120
Fig. 3-102
@ - 120900
% 120910 é;g
g
% ¥
3-102
2. If cylinder head sealing

surface Is damaged, reface with
cutting device,
Fig. 3-103
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125500 Note :

Cylinder heads with sealing ring
can be reworked only on a lathe,
using the lathe fixture.

Flg. 3-104

3, After revorking, gauge
distance between cyllinder head
tottom and seallng surface.

Note:

1f a sealing ring Is present,
gauge together with seallng ring.
Fig. 3-105

CHECKING VALVE STEM, VALVE AND
VALVE SEAT

4. Gauge valwe stem clearance,
Flg. 3-106

3-106

5. Check condltion of valwe:

A Valvwe seat
B
X

G llet seat
Fig. 3-107

W

Valwe edge thlcknress

‘2_”x5 i é i 230

3/30 3-107
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6. Insert Inspected or new valve.
Gauge dlstance from valwe disc
centre to sallng surface (valwe
set~back dlmension).

Filg. 3-108

Removing and Instalilng valwe
seat rTngs:

a) With lathe

7. Munt clamping arbor In
cylinder head.
Flg. 3-109

8. Turn out valwe seat rings.
Flg. 3-110

'b) With driliing machine

9. Fasten jlg onfo dritiing
table.

Do mt tighten fastening nuts for
the time belng.

i

Note:

The cutting process Is +to be
carrled out on a dr!li!ng machline
having a spindle dlamter of at
least 50 mm and at a speed of
300-350/m1n.

Flg. 3-111

122460

3-111 3/31
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& l?. Pllaoe cy{ldYender head onfo jlg

’ e

3-112

|1. Push down cylinder head as
far as It wlll g.

Flg. 3=113
3-113
1 12. Screwon driil sleewe.
Filg. 3-114
A
—Sil<— 13, Tighten dril{ sleewe.
Flg. 3-115

3/32 3-115
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l4. Gulde speclal cutter Into

positlon In drlil sleew by

mving driiling jlg accordingly,
. and tighten jlg nuts.

Flg. 3-116

15. M| valvwe seat rling down o
base, taking care mot to damage
ring seat.
Flg. 3-117

16. Prliss out valw seat ring
with sslf-made tool.
Flg. 3-118

17. Rerewlng valwe guldes:
Heat cyllnder head In ovwen to
220° C. Drive out valve guldes.

Note:

For rerewal of valw ssat rings
“and valwe guldes, the cyllnder
head should be heated to 220° C
once only.
Flg. 3-119

FL 912/FL 913/BFL 913

'y
€
2

123 310
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3-120

I;

3-121

3/34 3-123

FL 912/FL 913/BFL 913

23, F1t new valve guldes.
Flg. 3-120

19. After shrinkage, run reamer
down valwe guldes.
Flg. 3-i2}

20, FIt rew valw seat rings.

Ftg. 3-122
2}, Insert valw. Check distance
from valwe disc centre to saling
surface (valwe set-back
dimension).
Flg. 3-123
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22, Grrect as necessary wilth
speclal seat cutter.
Flg. 3-124

23.  Gauge length  of valw
springs.
Flg. 3~i25

4292

24. Check valw rotator for easy
mvement. Inset valws and valw
rotator.

Note :

Engires without valw rotator
have a spring retalner under the
valve spring.

Flg. 3-i26

25, Place on valw springs with
the closer windings tfowards the
rotator, then oompiete assembly
of the valves, usling valvwe spring
compressing too i,

Note :

Check old valw collets for wear,
rerewing 1If necessary. After

assembling, check for proper
seating.
Filg. 3-127

3-127 3/35
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RECONDITIONING ROCKER ARM BRACKET

26. Dlsmantle rocker arm bracket
and check for wear.
Fig. 3-128

3-128

27. When rerewlng the bearing
bush, make sure that +the oll
toles colnclde.

Flg. 3-129

28, Insert oll metering screw.
Ore thread should project beyond
the lock nut, and the chamfer
stould face the thrust pad.

Note ¢

Finely adjust at low idling so
+hat a small o!l flow toward the
thrust pad !s just vislble.

Ftg. 3-130

SEAL ING PUSHROD COVER TUBES

Rocker arm bracket, pushrods and
accessories are already remowved.

Speclal tool requlired:

Spring compressing
4001 veveeeassssasesss Noo 125310

|. Press down spring, release
over tube and remve.
Ftg. 3-131

3/36 3-131
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2. Push spring onto pushrod cover
tube and compress spring.
Flg. 3-132

125310

3. Complete assembly of pushrod
cover tube,

1
4
)
/
<]
\
SEQUENCE OF ASSEMBLY
. Profile washer
2. lower proflle sal

3. Upper proflle seal
Flg. 3-133

w—""
e

42-140

4. Introduce pushrod cover tube
first Into crankcase. -~
Flg. 3~134

- and then Into the cylinder
head. Removwe spring ocompressing

too |.
Flg. 3=135 E%/)

5. Gomplete assembly of engine.

3-135 3/37
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3-136

S =0 <«

3-137

3/38 3-138

FL 912/FL 913/ BFL 913

CHECKING PUSHRODS, PUSHROD COVER
TUBES AND TAPPETS

- Check that rod ends are firmly
seated and free from wear.

- Check that rods are stralght
and that ol! tores are free.

- Check that cowr tubes are
stralght and free from defects.

- Check that tappets are mt worn
and that oll bores are free.
Flg. 3-136

D1 SMANTL ING AND REASSEMBL ING
DECOMPRESS ION DEVICE

l. Remow one clrcilp from rocker
over of cyl. |. Drive grooved
pln and groowd rlwvwet out of
shaft. Withdraw shaft,

Flg. 3-137

2. Driw groowd pln out of
ontrol lewr at rocker cower of
cyl. 2 and grooved riwt out of
shaft. Withdraw shaft.

Flg. 3-138
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KHD
DEUTZ
3. Place springs 1In position,
Introduce shafts c/w O-seals,
. then drive grooved rlvets through A
sprig hooks !nfo the shafts (see !
, arrows).
Flg. 3-139 <./
\
ﬁ
42-234
4. Insert clrcllp at rocker cover
of cyl. 1.
Flg. 3-140

5. Pretension springs by turning
shaft | 3/4 turns In direction of
arrow.

Cyl. 2: Mount lewer

Cyts I: Drive In grooved pin
Flg. 3-141

42~236

3/39
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3-143

42-237

3/40 3-145
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CHECKING CONNECTING RODS

GAUGING, RENEWING SMALL-END BUSH

Speclal tools requlred:

DEVICE ceveseerasseses Noo 131310
Device (BFL 913) ..... No. 131320
fe Set Internal-measuring
Instrument.
Fig. 3-142

2. Gauge small-end bush =
Flg. 3-143

- at poilnts | and 2 fn plares
"a" and "b".
Flg. 3-144

3, If necessary, remew bush.
Flg. 3-145
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4. Ol holes In bush and
onnrecting rod must oolnclde
after pressing In bush.

Flg. 3-146

A oA

5. Make sure that rod and cap
have the same Ildent!flcation
number.

Flg. 3-147

g
1
|
Q
&

6. Munt bearing cap. Tighten
bolts as speclfled.

S SR

Note : MW
Do mt clamp rod In vice at the
shank.

Flg. 3-148

7. Set Internal-measurling
Instrument to bore for blg-end
bearing.

Flg. 3-149

T S Ee




Werkstatthandbuch FL 912/FL 913/BFL 913

KHD
DEUTZ
8. Gauge blg-end bore at points !
! and 2 In planes "a"™ and "b",
\ Flg. 3-150
A
-~ .—"_._L_
1 2
42-244
3-150
9. If gauge readings wnform fo
the speclfled values, the
nece ssary pre load will be
obtalined after Instailatlon of
the bearing shells.
Note:
If the measured values devliate
only sitghtly, the followlng
measurements are to be carrled
out.
Flg. 3-151 .
3=-151
X 10, Insert rew bearing shells.
7 Fig. 3-152
A
)
3-152
L
v Il. Reflt bearing cap. Tighten
A bolts as speclfled.
T Flg. 3-153

3/42 3-153
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DEUTZ
12, Set Infernal-measuring
Instrument to Inslde dlameter of
big-end tearling sheils.
Flg. 3-i54
I608

FL912/FL 913/BFL 913

3. Gauge blg-end bearing.

Note :

If the readings devlate by not
more ‘than 0.020 mm beyond the
bearing tolerances, the rod can
be reused. In the case of greater
deviation, +the rod must be
renowed. .

Flg. 3-155

14, Check connecting rod without
bearfng shelis on a onnecting
rod tester for parallellsm. The

deviation may ot exceed
a=0.15mm over a distance of
x = {00 mm.
Flg. 3-156

I5. Check connecting rod for
squaremess. The devlation between
"A"  and ngn may rot  exceed
0.05 mm.
Flg. 3-157

3-155

3-157 3/43
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Note:

- The Instaftatlon of mixed
cnrecting rods with and without
batancing welghts In an englre

Is ot permissible.
Fig. 3-158

~ Four-cyllnder tractor englinres
with mass balancing gear (MAG):
Rerew oonrecting rods in same
we Ight class and In palrs only,
l.e. cyls. Nos. | and 4 together,
or cyls. Nos. 2 and 3 fogether.

42-251

3~158

3/44
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CHECKING CRANKCASE
Speclal tools required:
Press-1n device ...... No. 143610
Refaclng device ...... No. 150020
|. Clean crankcase. Check ol lways
for free passage. inspect crank-
case walls and bearing webs for
cracks.
Gauge bores for camshaft and
crankshaft bearings.
2. Set Internal-measurlng
Instrument.
Flg. 4=
73

3., At polints | and 2 In plames
"a" and "b"’... .
Flg. 4-2

...gauge camshaft bearing bores.
Flg 4-3

FL 912/FL 913/BFL 913

42-239

4-3 4/1



Werkstatthandbuch FL 912/FL 913/BFL 913

4, M unt bearing cap at
approprlate pos!tlon on crankcase
acoording fo mating marks.

Flg, 4-4

5. Tlghten maln bearing bolts as
spec!fled and gauge crankshaft
bearing bores.

Flg. 4-5

6. Run tap down threaded bores
for cylinder head bolts.
Flg. 4-6

7. Rerew leaky or loose plug.
Apply seallng ompound to rew
plug and drtw In wlith speclal
oo 1.

Flg. 4~7

4/2 4-7
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8. Check cylinder seating
surfaces for damage.
Fig. 4-8

RECONDITIONING CYLINDER SEATING
ON CRANKCASE

Special tool required:

Refacing device .su.n. No. 150020

I. Clean seating surface. Place
supporting blocks in position,
Fig. 4-9

2. Mount refacing device. Screw
in fastening boits and tighten
stightly, so that the device Is
stili movable.

Fig. 4-10

3. Locate device by means of the
centering fingers, then fully
tighten the fastening bolts.

Flg. 4-11

FL 912/FL 913/BFL 913

4-11 4/3
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4, Withdraw centering flingers and
extend too! holder to rest some-
what above the beglnning of the
inslide dlameter of the sesating fo
be refaced.

Flg. 4-12

&
5
3

5. Turn knuried nut to lower tool
holder so that the cutter Iightly
contacts the seating to be
refaced.

Note :

Adjust cutter feed carefully. Ore
complete turn (360°) of the
Knuried nut represents. a cutter
feed of 1.5 mm.

Flg. 4-13

6. Turn back knurled nut until
tool 1s agaln positloned freely
above the surface to be rewrked.
Distance "a".

Flg. 4-14

7. Withdraw tool holder tfowards
the mliddle of the cyllinder
recelving bore.

Flg. 4-15

4/4 4-15
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8. Turn knurled nut fo bring tfool
holder stightly be yo nd the
retracted” dlstance "a" obtalned
under polnt 6.

Note:

The selected cutting depth should
ot exceed 0.2 mm. The
corresponding feed 1s glven by a
1/8th turn (45°) of the knurled
nut. The smaller the feed, the
better !s the depth of roughress
of the reworked surface.

Flg. 4-16

9. Followlng adjustment, lock
device with setscrew.
Flg. 4-17

10, Turn splindle of device
clockwlse to reface the cylinder
seatling.
Flg. 4-18

Il. loosen setscrew. Ralse tool
from reworked surface by turnlng
knuried nut. Remowe refacing
device.

Flg. 4-19
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REMOVING AND REFITTING PISTON
COOLING NOZZLES

Speclal tools required:

Speclal device for
plston oo ling mzzles
(complete) cveveeesess Noo 151100
oonsisting of:
o Drtll-jig bush ..... No. 15110}
o Extractor bush

with bolt ceveennnns No. 151102

l. Place dritl-jtg bush 1In
posttion and bore with 6.7 mm &
drtii.

Flg. 4-20

4/20

2, Borling depth max. {2 mm.
Flg. 4-2i

4-21

I;

3. Cut M8 thread.
Flg. 4-22

4/6 4-22
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4. Pull out piston cooling nozzle
by means of extractor bush and
bot+t.

Flg. 4-23

5. Fit O-seal on new piston
cooling nozzle and apply a flim
of sealing compound,

Fitg., 4-24
Note:
Prior to Instaltation, note
diameter of nozzle bore:
2 =0.8mm
2 =1.5 mm

6. Insert piston cooling nozzle
into pressing-in tool. The
paratlel pin must point upwards
towards cylinder seating surface.
Ftg. 4-25

7. Install piston éoollng nozzle.
Pay attention to centering.
Flg. 4-26

FL912/FL 913/BFL 913

4-23

4-25

4-26

47
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RENEWING- BEARING BUSHES
- F2L 912 -

|. Gauge bearing bore.
Flg. 4-27

2., Drivwe out shaft seal.
Fig. 4-28

4-28

3. Press out old bearing bush.
Flg. 4-29

g 4. Press In new bearing bush
v flush, s that oll toles of
A bearing bush and endshleld
¥ lnclde.
Flg. 4~30
e —
<[
\

42-279

4/8 4-30
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KHD
DEUTZ
5. Press In rew shaft seal flush. 3
Flg. 4-3| v
A
<
\
42-280
4-31
6. Gauge bearling bore of front
endshle id.
Flg. 4-32
551
4-32
7. Press out old bearing bush.
Flg. 4-33
4~33
8. Pull' In mow bearling bush
flush, s that oll holes of v
bearing bush and endshleld A
winclde. 4\
Flg. 4-34
|
\

4-34 4/9
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CHECKING, RENEWING CAMSHAFT AND
BEARINGS - F2L 912 -

Speclal too!l requlired:

Extractor/Puller ..... No. 143630

t. Check camshaft and gear for
wear.
Flg. 4=-35

42284

4-35 2, Gauge Journal at drive and of
camshaft.
Flg. 4-36

4-36

3. Gauge camshaft bearing bush.
Flg. 4-37

713
714

4. Renrewlng camshaft bearing
bush: Apply thrust plece of
device with the large dlameter.
Flg. 4-38

4/10 4-38
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5. Pull out camshaft bear!ng bush
fowards flywhee ! end.
Flg. 4-39

6. Rosltlon and pull In rew
bearing bush.
Flg. 4-40

CHECKING, RENEWING CAMSHAFT AND
BEARINGS
= as from 3-cyl. englne -

Speclal too! required:

Extractor/Puller ..... No. 143630

. Check camshaft and gear for
wear,
Flg. 4-41

FL912/FL 913/BFL 913

.

4-39

4-40

4-41 4/11
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2. Gauge Jjournat.
Flg., 4-42

4-42

3. Check camshaft bearing bush
for damage.
Flg. 4-43

4. Gauge camshaft bearing bush.
Flg, 4-44

B =3

4-44

5. PRenrewing camshaft bearing
bush: Apply thrust plece of
device with the small dlameter.
Flg. 4-45

4/12 4-45
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6. Support anctor of device at
the next camshaft bearing bore.
Pull out beartng bush towards
flywhee | end.

Flg. 4-46

4-46

7. Pos!tlon new bearlng bush,
making sure that ol toles
lnclde.
Flg. 4-47

AL

8. Press 1In bearing bush wlth
speclal fool ...
Flg. 4-48

Fo #3

4-48

oo unttl flush,
Flg., 4-49

4-49 4/13
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REMOVING AND REFITTING CAMSHAFT
- F2L 912 -

Speclal too!l requlired:

Retalrer cveeeveeae... No. 143400

The 1Injectlon pump Is remved.
See Chapter 7.

l. Remvwe front camshaft cower.
Flg. 4-50

4-50

2. Remove eccentric ring for feed
pump.
Flg. 4-5]

4-51

3. Remve V=belt.
Flg. 4-52

4/14 4-52
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4, Undo nut for V-be it pulley.
Flg. 4-53

4-53

5. Take off V-beit pulley.
Flg. 4-54

6. Remove front cover,
Flg. 4-55

4-55

7. Remowe rocker chamber covers.
Flg. 4-56

4-56 4/15
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8. Remove rocker arm brackets.
Ftg. 4-57

9. Take out pushrods.
Flg. 4-58

4-58

10. Removwe camshaft gear.
Flg. 4-59

i1, Take out stop washer,
Flg. 4-60
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12, Hld wup tappets. Remwe
camshaft and tappets.
Flg. 4-6l

13. insert and hold otled tappets
fo Install camshaft.
Flg. 4-62

14, Introduce camshaft +through
the bearling tores.
Flg. 4-63

4-63

15, Place stop washer In posltion
on camshaft.
Flg. 4-64 }

4-64 4/17
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4-65

+> <

o
o
(%)

294

4-67

4-68

4/18

FL 912/FL 913/ BFL 913

[6. Match up and mount camshaft
gear In acoordance with markings.
Flg. 4-65

17. Tighten fastening bolts of
camshaft gear as specifled.
Flg. 4-66

18, Munt eccentric ring on
camshaft gear.
Flg. 4-67

19. Measure at camshaft cover the
overhang of butting face relative
to sealling surface w!th gasket.
Flg. 4-68
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20, Measure set-back of ontact
surface at wunter bolt relatiwe
fo sealing surface at crankcase.
The difference between the +wo
measurements Is the camshaft
axlal clearance (end float).

Note :
When me asuring, press back
camshaft as far as possible.
Flg. 4-69

4-69
2l. To oorrect the end float,
drive cunter bolt !nwards.
Note :
See also Chapter 9, Fig. 9-8i
Flg. 4-70

4-70
22. Mount camshaft cover c¢/w new L7
gasket. "’* B
ng. 4=-71 T

4-71
23, Check camshaft end float
with feeler gauge.
Flg. 4-72

71

4-72 419
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4-73

4-74

V.
4

4-75

4/20

FL 912/FL 913/ BFL 913

24, Mount front cover c/w new
gasket and ofl pump.
Fig. 4-73

25. o Oll shaft seal.
o Push on V-belt pulley over
key.
Fig. 4-74

26. Screw on nut by hand and
t+ighten as specified, Set valve
clearance (see Chapter 2).

Mount injectton pump (see
Chapter 7).

Fig. 4-75
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CHECKING AND GAUGING CRANKSHAFT

l. Support crankshaft at
Jouranis. Check hardress wlth
scleroswpe.

Fig. 4-76

2. Gauge journals
Flg. 4-77

3., Gauge journals at points |

and 2 tn plares "a" and "b". % 1 2
=m -
Note:
At locating bearlng, gauge also
dimenslon "3". - - .
Flg. 4-78 0 a o ®
A -
42-325 ——— 3 —
4-78

4, Check crankshaft for +truwe
running.
Flg. 4-79

4-79 4/21
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5. Inspect shaft seal running
surface.
Flg. 4-80

4-80

REMOVING  AND  REFITTING  MASS
BALANCING GEAR (MAG) - CENTRAL
DRIVE -

Ollpan 1s remowed.

I. Remowe of! suctlon plpe and
mass balancing gear.
Flg. 4-8i

2. Check presence of two dowel
sleeves.
Fig. 4-82

4/22 4-82
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KHD
DEUTZ
3, Place on mass balancling gear, &
while matching up the punch marks +> €
on the gears. A

Note:

O1l mass balancling gear prior to
Instaltation.
Flg. 4-83

C > 6o

4-83

4. Secure mass balancing gear and
gauge backlash of teeth.

Ve

L]

Note :

Backlash of teeth: Alm at min.
set value with englre In mormal
pos!ition, and at max. st value
with englne turned over by 180°
- see photograph.

Flg. 4-84

4-84

5. Make up for back lash
devlations with spacer plates.
Flg. 4-85

4 P>EI

4-85

REMOVING  AND  REFITTING  MASS
BALANCING GEAR (MAG) - FRONT-END
DRIVE -

Ollpan, wollng blower, front
covwer and oll suctlon plpe are
removed.

I. Screw out bolts at bearling
cross members and take out mass
balanclng gear.

Flg. 4-86

4-86 4/23
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2. Insert dowel sleewes for
bearing cross members.

Flg. 4-87

3. Mounting comp lete mass

balancing gear (MAG):

= Turn crankshaft to T0C
posttion, cylindsr No. [.

- Match MAG driwe gear 1o
crankshaft gear according to
marking.

Note :

' The balancling welghts on the MAG
shafts must polnt fowards oflipan.
Flg. 4-88

Presett!ng of teeth backlash: Use
spacer plates of 0.l or 0.3 mm
thickness o preset teeth
backlash at front bearing cross
member,

Flg. 4-89

4. Tighten bolts for bearing
cross members as speclfled.
Ftg. 4-90
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: KHD
DEUTZ
5. Gauge teeth backlash between
crankshaft gear and MAG driw
gear.
741

Note:

Backiash of teeth: Alm at min.
set value with englire In rormal
positlion, and at max. set value
with engfre turned over by 180°.
Flg. 4-9i

4-91

DISMANTL ING AND REASSEMBL [NG MASS
BALANCING GEAR

l. Remow rear bearing cross
member and driven shaft. Check
parts for wear.

Fig. 4-92

4-92

2. Clamp driwe shaft wlth front
bearing cross member In vice.
Screw out hex. it for driwe
gear. Take off drive gear.

Flg. 4-93

§
Ioh

4-93 4/25
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4-94
7
4

42-342

4-95

FL 912/FL 913/ BFL 913

3. Screw off nut for plnion.
Remove plinlon and bearing cross
member.

Flg. 4-94

4, Insert dowel sleeve In driwe
shaft.

Note :

Ot  bearing parts prior to
assembly.
Fig. 4-95

5. Gulde  shaft Into front
bearing cross member. Lime up
stop washer wlth recess towards
dwel sleeve and place In
position.
Flg. 4-96

6. Push on pinion.
Flg. 4-97
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7. Clamp - drive shaft In vice.
Tlghten hex. nut as spec!fled.
Flg. 4-98

4-98

8. tnsert  journal 'n  CROSS
MEMBER. Push on driwe gear. 4

Note:

Observe gear markings relfatlive to
pinton.
Flg. 4-99

4-99

9. Insert hex. boit wlth washer
(arrow) In drive gear.
Flg. 4-100

0, Tighten hex. bott as
specifled,
Flg. 4-10§

24

4-101 4/27



Werkstatthandbuch

4/28

4-103

FL 912/FL 913/BFL 913

Il. Match up punch marks of
pinlon and drive gear (photo,
left).

i2. Insert driven shaft tn front
bearing cross member, while
matching gears acoordling to
markings (photo, right).

Ftg., 4-102

{3, Place rear bearlng cross
member onto shafts.
Flg. 4-103
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Removing, refitting front shaft seal of

crankshaft (F2L 912). .. vineene e eeennnnnnn 5/1 -5/2
Removing, refitting front shaft seal of

crankshaft (as from 3-cyl. engine)............... 5/3 -5/4
Removing V-belt tensioner (as from 3-cyl.

YT T Y=Y 5/5
Checking, reconditioning V-belt tensioner........ 5/5 -5/8

Checking, renewing V-belt pulley and vibra-
tion damper. oottt it et e e 5/8
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REMOVING, REFITTING FRONT SHAFT
SEAL OF CRANKSHAFT - F2L 912 -

Speclal tools required:

Fitting device ....... No. 142500
Extractor sieveveve... No. 142700
Retalrer viveveeeeas. No. 143400

I, lock flywheel. Undo nut of
V-be it pulley. Take off pulley.
Fig. 5-I

2, Withdraw shaft seal by means
of extractor. '
Flg. 5-2

3. Oll shaft seal and press In
with fltting device.

Note :

Displace shaft seal axlally In
case of run-in track.
Flg. 5-3

FL912/FL 913/BFL 913

5-3 5/'|
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4, Munt V-belt pulley and
+1ghten nut as specifled, while

securely locking the flywheel.
Flg. 5-4

5., Place on and tenslon V-belt,
tighten bolt.
Flg. 5=5

6. V=be!t tenslorer wlth shutdown
device: Tenslon V-belt by means
of alternator -=i{- untll a
distance of at least 10 mm
results between V-belit pulley =2-
and tensfoning pulley =3-.

Flg. 5-6

5/2
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REMOVING, REFITTING FRONT SHAFT
SEAL OF CRANKSHAFT
- as from 3-cyl. englne -

Speclal tools requlred:

Degree gauge ..ve.v.... No. 1018]0
Fitting device ....... No. 142520
Extractor .vevevevees. No. 142700
Retalrer (.oveveeeen.. No. 143400

I. lock V=beft pulley by means of
retainer and screw out bolt
(left-hand thread!). Take off
V-be it pulley.

Flg. 5-7

2, Wilthdraw shaft seal by means
of extractor.
Flg. 5-8

3. Press In shaft seal wlth
fitting device.

Note:

Dlsplace shaft seal axlally In
case of run-1n +track.
Flg. 5-9

5/3
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4{ Nota:
When moving radial seal, observe

correct depth of installation
(pressure iIn). Depth 1 see
Fig. 5-10, outside flush with
frontend cover.

Depth 2 (after shifting in
front-end cover to be flush
inside): max. 1.0 mm.

Fig. 5-11

4. Grease sealing lip of shaft

seal and also contact surface on
V-belt puliey.
Fig. 5-12

O P

Ll

A

[

=

5. Lock V~belt puliey by means of
retainer. Using degree gauge,
tighten bolt as specified.

AT

Note:

Boit has left-hand thread!
Fig. 5=13

> Ele

5/4 5-13
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6. Place on V-belit.
Flg. 5-14

REMOYING V-BELT TENSIONER
- as from 3=-cyl. englne -

{., Take off V-belt. Screw off
warning switch.
Flg. 5-1i5

2. Removw Y-belt tenslorer.
Fig. 5-16

CHECKING, RECONDITIONING V=BELT
TENS [ONER

|. Screw off tensloning pulley.
Flg. 5-17

'5-17 5/5
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2. Remove pulley lever.
Fig. 5-18

3. Dlsmantle V-belt +tensiorer,
check comporents.
Flg. 5-19

4. Press !n bearing bushes.
Flg. 5-20

5-20

5. Press In shaft ssal, flush at
outer slide.
Flg. 5-21

5/6 5-21
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6. Push long end of torslon s
spring Info shaft and place In v
spacer washer. A
Flg. 5-22 {
/
<[
\
5-22
7. Gulde shaft with “torsion
spring ‘and spacer washer Info @
tousing. Posiflon for short end
of forslon spring: see arrow. @
Flg. 5-23
/
<[
\
5-23
8. Mount shim.
. L
Note.: v
4

Shim thlickness !'s 0.35 mm.
Flg., 5-24

5-24

9. Mount pulley fever onto shaft,
+aking care that the locking plin
bores of shaft and pulley lever
®nclide. Llong end of torslon
spring polnts downwards.

Flg. 5-25

5-25 5/7
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'

v

A

¥
10. Drivwe In locklng pin.
Flg. 5-26

']

v

4

it. Munt tensloning pulley with
shims onto pulley lewer.

Note :

For mounting V-belt +tenslorer
onto englne, see Chapter 9/

Page 84.

Flg. 5-27

5-27

CHECKING, RENEWING V-BELT PULLEY
AND VIBRATION DAMPER

. Check V-belt pulley and
vibratlon damper.

Note:

Check rubberizing for cracks =
see arrow.
Flg. 5-28

2. If mecessary, separate V-belt
pulley from vibratlon damper by
screwing o ff.

Filg. 5-29

5/8 5-29
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3. On F6L 913 and BF6L 913/C min. 0,7
englnes: %F 2 1
A gap of 0.7 mm must exlst | [ [ 1
between vibration damper and
V-be |t pulley. 1
Flg. 5=30 /

_ L AL

5-30

5/9
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Removing, renewing starter ring gear............. 6/1
Removing, refitting shaft seal at flywheel end .... 6/1 -6/3
Removing, refitting and sealing endshield at

flywheel end = F2L 912 -, ... ................. 6/3 -6/4
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REMOVING, RENEWING STARTER RING
GEAR

l. The flywheel !s remved. Spiit
damaged starter rlng gear and
remwe .,
Flg. 6~1

S

2, Heat new starter ring gear to
120° C.

Fi+ on starter ring gear and
kmock Info ftnal positlon on
seating.

Note:

Chamfer of teeth must face away
from flywheel.

See sketch.

Flg. 6=2

REMOVING, REFITTING SHAFT SEAL AT
FLYWHEEL END

Speclal tools required:

Extractor cveeeevec... No. 142700
Fltting device
F2L 912 vivvvnvennnee. Mo, 142510
Fitting device
B/F3-6L 912/913 ...... No. 142530

. Withdraw shaft seal from cver
by means of extractor.
Flg. 6=3




k b
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2. lInspect seal contact surface
on crankshaft fiange for damage.
Fig. 6-4

Note:

Displace shaft seal axially in
case of run-in “track. When
shifting the shaft seal observe
the press-in depth, f.e. until
fiush on the inside or outside.
Max. shifting distance: 1.0 mm
Fig. 6-5

42-380

L
-9$<'h REFITTING as from 3-cyl. engines.
L )

3. Screw gulde plece of fitting
device onto fliange of crankshaft.
Fig. 6-6

=9

4. 01l seallng lip of shaft seal.
With sealing {ip facling towards
housing, place seal onto gulde
plece. Press 1in with fitting
device.

Fig. 6-7

v
-194"6

6/2 6-7
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REFITTING on 2-cyl. englre ﬁ
5. 01l seallng Ilp of shaft seal.
With seallng !lp faclng towards
ousing,  place  ssal  Info ﬁ
position. Press In wlth fltting _—
device.
Fig. 6-8 :
v,
+> €
A

REMOVING, REFITTING AND SEALING
ENDSHIELD AT FLYWHEEL END

Speclal tools requlred:

Puller «ioviveeneesae. Noo 141000
Fltting deviee «...... No. 141010

The flywheel !s remved.

! Remove mounting flange.
Flg. 6-9

2. Screw out bolts at endshleld
and remwve endshleld by means of
puller.

Flg. 6-10
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3, Push bush of fltting device
ovwer crankshaft end and apply
oll.

Flg. 6-It

4, 01l seallng I'p of shaft seal.
F1t pressembled endshleid (see
Chapter 4) c¢/w rew gasket. The

oll res of endshleld and
crankcase must clnclde.
Flg. 6-12
1
N7 5. Uslng +the fltting devlcs,
"'>$<"' press In endshleld wuniformly

cross-wlse Info flnal posttion.
Flg. 6=13

6. Remve fltting devios. Insert
fastening bolts of endshleld c/w
washers and t!ghten unlformly
cross-wise.

”g} Flg. 6-14
a

¥
i)

6/4 6-14
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Werkstatthandbuch

REMOVING AND REFITTING INJECTOR

Direct Injectlon

Speclal tools requlired:

Extractor ..... R
Extractor svevsuvven.. No,
Extractor ceveiveeee.. Now

. Detach Injectlon Ilnes.
Flg. 7-1

2. Provide Injectlon
onnectlons at Injectlon
with protective caps.

Flg. 7-2

3. Provide Injectlion
onnrections at Injectors
protective caps.

Flg. 7-3

110030
120630
150800

ITre
pump

ITre
wlth

FL 912/FL 913/BFL 913

7-3 7/1
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KHD

4. Detach backleakage Ilre.
Ftg. 7-4

5. Remve fastenling nut.
Flg. 7-5

6. Remove clampling bridge.
Ftg. 7-6

7. Remove Injector.
Fig. 7-7

7/2 7-7
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Werkstatthandbuch AT

8. Extract speclal sealing ring.
Flg. 7-8

9. Inspect Injector centering
plece.
Flg. 7-9

B

10. Affix speclal sallng ring
with a |ittle greass on the
graphlted slde onto Injector.
Flg. 7-10

V.
4

It. Install tnjector.
Flg, 7-11

7/3
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FL 912/FL 913/BFL 913

7/4

i2, Place clamping brldge tn
posttion.
Flg. 7-12

13. Screw on fastening nuts and

caps.
Flg. 7-13

l4. Tighten fastening nuts as
speclfled.
Flg. 7-14

Removwed parts are refltted In
reverse order.
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DISMANTLING  AND  REASSEMBLING
INJECTOR -
Direct Injectlon

. Undo cap nut. @

Flg. 7-15

2, Sequence of dlsassembly

1Y Cap nut; 2) Injectlon mzzle,
onslisting of nozzle body and
mzzle needle; 3) Intermedlate
plece; 4) Thrust cap;
5) Compression spring; 6) Shims.
Flg. 7-16

3. Wash comporents In clean
dlesel fuel and blow out wlth
compressed alr. Nozzle needle and
mzzle body are a lapped flt and
may mot be Interchanged or
renrewed  Indlvidually. Do rmot
touch the reedle with the
fingers, When the mozzle body Is
he {d vertically, the needle
stould sitde dwn slowly and
smothly onto 1ts seat under Its
own welght. {f the needle does
mt silde down smothly, wash
Injectlon mzzle agaln !'n dlese!
fuiel. Rerew, 1f necessary.

>0 A

Note :

New Injectlon mozzles  must
Ikewlse  be washed In clean
dlese| fuel.

Flg., 7-17

7/5
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4, Check seating faces of the
Intermedlate plece for wear and
the centerting plns for flrm fit.
Ftg., 7-18

5. insert the shims.

Note :

The opening pressure !s dependent
on the shims.

TESTING AND ADJUSTING INJECTOR,
see Chapter 2.

Ftg. 7-19

JW 6. Insert compression spring.
Flg. 7-20
A
i ]
1
v
A 7. Insert +thrust cap wlth +the
$ centering oo llar faclng towards
the spring.
ﬁ Ftg. 7-21
\

7/6 7-21
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8. Munt Intermedlate plece with
gulde plns fltting Into holes In
rozzle holder.

Flg. 7-22

o5 B

7-22

9. Munt Injectlon mzzle wlth
centering toles mating with gulde
pins of Intermedlate plece.

Note :

Observe type of mozzle. Take care
that mozzle needle does mot fall
out of mozzle body.

Flg., 7-23

7-23
10. Screw on cap nut. &
Fig. 7-24
- 4
7-24
i
Il. Tighten cap nut as speclfled. v
Flg. 7-25
4
14

7-25 7/7 .
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REMOVING AND REFITTING INJECTOR
Two-stage Combustlon

Speclal tools requlred:

Screw flttIng «vuvuses No. 110050
Extractor ............ No. 150800

I, Detach electrical cable and

contact ralls.
Flg. 7-26

7-26

2. Detach Injection Ilre.
Flg., 7-27

7-27

3. Detach backieakage Iine.
Flg. 7-28
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4. Removwe cap screw securlng
Injector.
Fig. 7-29

5. o Screw on screw fltting.
o Uslng extractor, remove In=-
Jjector.
o Take out heat shleid plate.
Flg. 7-30

7-30

6. Insert new heat shleld plate
“In cylinder head the correct way

round. See sketch.

Flg. 73!

BVl
9?6

Nozzle
i

Gombustion chamber

A B

7-31
1
7. Insert Injector, allgn +to __>W<__
Injectlon Ilne, and tighten.
Flg. 7-32 '

Reflt removwed parts In rewerse
ordsr,

7-32 7/'9
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KHD
DEUTZ
D1SMANTL ING AND REASSEMBL ING
INJECTOR
@ Two-stage Combustion
{. Remove cap.
Fig. 7-33
7-33
@ 2. Remove adjusting screw.
Fig. 7-34
7-34
3. Take out compression spring.
Fig. 7-35

7-35

4, Take out spindle.
Fig. 7-36

7/10 7-36
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5. Undo cap nut.
Ftg. 7-37

6. Take off Injectlon rozzle
comp lete.
Flg. 7-38

Note:
Take care that mozzle needle

does mot fall out of mozzle body.
Flg. 7-38

7. Remowe cap screw,
Flg. 7-39

8. Screw out pressure plpe.
Flg. 7-40

FL 912/FL 913/BFL 913

7-37

7-38

7-40
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9. Remw seallng washer for
pressure plpe.
Flg. 7-41

7-41

Sequence of dlsassembly of mozzle
hoTder, TO):

1) Cap; 2) Adjustling screw;
3) Compresslon spring;
4) Spindle; 5) Cap nut;
6) Injectlon mozzle, onslsting
of mzzle body wlth rmozzle
reedle; 7) Cap screw; 8) Pressure
p'pe; 9) Seallng washer.

Flg. 7-42

42-426

10. Wash comporents In clean
dlesel fue! and blow out wi+th
ocompressed alr, Nozzle meedle and
mzzle body are a tapped f1t and
may mt be Interchanged or
rerewed Indlvidually. Do ot
touch needle with flngers. When
nozzle body !s held wertically,
the nmeedle should slide down
slowly and smothly onto fIts
seat under 1Its own welght. If
reedle does mot silde  down
smwothly, wash Injectlon mozzle
agaln !'n dlese! fuwel. Renewe, If

necessary.
42-427
7-43 fote :
New Injectlon ozzle must

ITkewlse be washed In clean
dlese! fuelt.
Flg, 7-43

7/12
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Werkstatthandbuch A

It. Insert seallng washer for
pressure plpe.
Flg., 7-44

7-44

12. Insert pressure plpe.
Flg. 7-45

13. FIt cap screw.
Flg. 7-46

14, Munt Injectlon rozzle.

Note :

Observe type of nozzle. Take care
that mzzle nmeedle does ot fall
out of mozzle body.

Flg. 7-47

131
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|7. Screw on cap nut.
Flg. 7-48

7-48
1
v
A I8, Tlighten cap nut as spec!fled.
' Flg. 7-49
914
7-49
'
v
A 19. Insert spindle.
1 Flg. 7-50
7-50
b §
v

20. Insert compresslon spring.
Ftg. 7-51

7/14 7-51
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21. Screw !n adjusting screw.

Note:

Turning Tn adjusting screw
Tncreases openling pressure,
turning out decreases opening
pressure.

See Chapter 2.

Ftg. 7-52

22. Screw on cap by hand.

Note :

Cap w!fl be tightened after
testing after adjusting the
Injector.

See Chapter 2.

Ftg. 7-53

7-53

7/15
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REMOVING AND REFITTING DEUTZ
INJECTION PUMP - F2L 912 =

t. Removwe Injectlon Ilnes and
backleakage l1ine.

Flg. 7-54
2. Provide tnjectlon 1Tre
@nrectlons at lInjectors wlth
protectlivwe caps.
Flg, 7-55

7-55
3. Provide Injectlon Itre

wnrectlons at Injectton pump
with protectiwe caps.
Flg. 7-56

4. Take out ol dipstick.
Flg. 7-57

7/16 7-57



Werkstatthandbuch FL912/FL 913/BFL 913

5. Remow crankcase breather

plpe.
Flg. 7-58

6. loosen bolits cross-wise, Take
off Injectlon pump wver and
gasket.

Flg. 7-59

7. Turn crankshaft s that cams
for tnjection pump elements polnt
fowards crankcase.

Flg. 7-60

8. Check pressure of dowel
sleeves.
Flg. 7-61

7-61 7/17
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7-65

d»vén

FL 912/FL 913/ BFL 913

9. Affix gasket to crankcase.
Fig. 7-62

10. Place on injection pump,

making sure
engage.
Fig. 7-63

that +the gears

li. Tighten fastening bolts

cross-wise.
Fig. 7-64

12. Insert crankcase breather
pipe with Deutz DW 50 sealing

compound.
Fig. 7-65
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I3. lInsert oll dlpstick c/w rew
O-s=al.
Ftg. 7-66

l4. Remove protective caps from
Injectlon Ilne oonnectlons at
Injectors (photo, left).

Remve  protective caps from
Injectlon Ilre wonnections at
Injectlon pumpe (photo, right).
Flg. 7-67

I5. Munt TInjectlon Ilres and
backleakage Itre.
Ftg. 7-68

16. Fasten Ines with clips.
Flg., 7-69

Adjust beglnning of dellvery.
Chapter 2: Check!ng and
Adjusting.

FL 912/FL 913/BFL 913

7-67

7-68

7-69 7/19
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e

7-70

7/20 7-73

FL 912/FL 913/BFL 913

REMOVING AND REFITTING BOSCH
INJECTION PUMP - F2L 912 -

|. Rerbve cower.
Flg. 7-70

2. Screw out plug. Turn
crankshaft unt!l punch marks on
gears oolinclde.

Flg. 7-71

3. Detach backleakage Ilne.
Flg. 7-72

4. Detach !'njectlon llres.
Ftg. 7-73
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KHD
5. Close cnnectlons for
Injectlon Ilres with protectiw
caps. a
Flg. 7-74
6. Remove fuel ilnes.
Flg. 7-75
7. Removwe lube oll Itre from
Injectlon pump to crankcase.
Flg. 7-76

42-450

8. Screw out fastening bolts for
drive gear.
Fig., 7-77
o g}

7-77 7/21
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9. Screw off nuts fastenlng
Tnjectlon pump. Take off pump.
Ftg. 7-78

Note:

Do mot turn englne further.

7-78

0. Remve wvwer of Injectlon
pump.
Flg. 7-79

7-79

It. Turn camshaft of lInjectlon
ump unt!{ Ist plunger I!fts.
Ig. 7-80

7-80

12, Place gasket on flange and
f11+ pump !'n position.
Flg. 7-8}

7/22 7-81
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13, Adjust elongated ‘holes +to
middle positlon. Tighten pump
fastening nuts.

Flg. 7-82

7-82

14, Insert fastening bolts for
drive gear and tlghten.
Flg. 7-83

Reflt remwed parts In rewrse
order.,

Adjust beglinning of deilvery, see
Chapter 2: Checkling and
Adjusting.

7-83

7/23
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7-84

7-85

7/24 7-86

FL 912/FL 913/BFL 913

REMOVING AND REFITTING BOSCH
INJECTION PUMP
- as from 3-cyl. engine -

The V-belt tensioner or cover is
removed.

Special tools required:

Special spanner ...... No. 110310
Device ....... cesssnes No. 110340

l. Set cylinder No. | to ignition
TDC position.
Fig. 7-84

2. Detach fuel 1lnes/hoses.
Fig. 7-85

3. Detach injection lines and
lube oil line (arrow).
Fig. 7-86
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4, Close lnwlecﬂon i1re
connectlons at njectlon pump
wlth protect!ve caps.

Flg. 7-87

5. Injectlon pump drive wlthout
advance/retard unt!:

Screw out fastenlng btolts for
rigld drivw gear at the hub.

Fig. 7-88

v (Y 4

6. Injection pump drive wlth
advance /retard unlt:

6.1. Bosch "A" Injectlon pump.
Undo clamping nut of injectlon

pump camshaft and pull off
advance/retard unlt with dgevice.
Flg. 7-89

(Y 4

7-89

6.2. Bosch "MW" Injection pump.

o Undo clamptng nut of Injectlon
pump camshaft.

o Screw In bush of device.

o Pull off advance/retard unlt
with device.

Filg. 7-90

B9 4

7-90 7/25
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7-93

7/26 7-94

FL 912/FL 913/BFL 913

7. Remw fastening nuts at
flange.
Flg. 7-9I

8. Take off Injectlon pump.

Note :

Do ot turn engtre further.
Ftg. 7-92

9. Unscrew fastening nuts and
pull off hub from camshaft.
Flg. 7-93

REFITTING: Wlthout advance/retard
unit,

10. Insert Woodruff key. Place on
new O-seal {sce arrow).
Ftg. 7-94
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FL912/FL 913/BFL 913

I{. Push on hub and t!ghten nut
as speclfled.
Flg. 7-95

12. Remove ower of Injectlon

pump.
Flg. 7-96

I3. Turn camshaft of Injectlon
pump unttl plunger cyl. No. |
I1fts. Reflt pump cover,

Flg. 9-97

t4. Mount Injectlon pump.
Flg. 7-98

7-98
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Werkstatthandbuch

7-99

7-100

L é -
]

7/28 7-102

15, Adjust elongated holes +o
middle posltlon. Tighten pump

fastening nuts.
Flg. 7-99

16, Remove protective caps.
Flg. 7-100

17. Munt tnjectlon Ilnes and

lube o!l Ilne.
Flg. 7-10I

18. Munt fuel llnes/hoses.
Flg. 7-102
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19. Insert fastening bolts for
gear and tighten.

Note:

Adjust beginning of delivery, see
Chapter 2.
Fig. 7-103

Refit removed parts in reverse
order.

7-103

REFITTING: With advance/retard
unit.

4> €

20. Insert Woodruff key. Place on

new O-seal.
Fig. 7-104 @E;@

42-474

lifts. Refit pump cover.

21, Turn camshaft of injection
pump unti} plunger cyl. No. | ijt

Note:

=

Use suitable atd for turning at
camshaft cone.
Fig. 7-105

7-105

7/29
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7-106

RPN\ /3%

T

¥
i)

7-108

7/30

FL 912/FL 913/BFL 913

22. Munt Injectlon pump.

Note:

The Woodruff key must engage In
the keyway of the advance/retard
unit.

Flg. 7-106

23, Adjust elongated toles of
pump flange to mlddle position.
Tlghten nuts.

Flg. 7-107

24, Screw on clamplng nut and
tighfen as spec!fled.

Note:

Adjust beglinning of deitwery, see
Chapter 2.
Flg. 7-108
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REMOVING AND REFITTING COOLING
BLOWER - F2L 9i2 -

l. loosen bolt at alternator.
Flg. 8-1

2, Screw out bolt for the
adjustling strap.
: F1g. 8-2

. 3, Take off V-bel+t.
Flg. 8-3 :

4. Remowe alr cowll!ng.
’ Flg. 8-4
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5. Remove oo lling blower.
Ftg. 8-5

6. Munt collng blowsr.,
Flg. 8-6

7. Check allgnmnt of V-beit
pulleys.
Flg. 8-7

8, Gorrect any misallgnment with
shim plates.
Flg. 8-8

%

5¥d

8/2 8-8
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9. Place on V-bel+t.
Flg. 8-9

t0. Adjust V-beit +tensfon by
pulllng round +the alternator.
Tighten bolt for +the adjusting
strap.

Flg. 8-I0

Il. Tighten bolts at alternator.
Flg. 8=11l

12. Mount alr cowlling.
Flg. 8-12 :
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REMOVING AND REFITTING COOLING
BLOWER - as from 3-cyl. englmes -

l. Remove alr cowlling.
Flg. 8-13

2. Take off V-belts.
Flg. 8-14

3. Remowe cooling blower.
Flg. 8-15

4, Munt cooling blower.
Flg. 8~16

8/4 8-16
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5. Place on V-belts.
Flg. 8~17

6. Munt alr cowiling.
Flg. 8-(8

8/5
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REMOVING AND REF!ITTING HYDRAULIC
COOL ING BLOWER

|. Remowe alr cowling.
Ftg. 8-19

2. Take off V-belt.
Flg. 8-20

3. Screw off o!if Ilres and
venting Ilne.
Flg. 8=2i

8-21

4, PRemove oonnector for oll
return pipe.
Flg. 8-22

8/6 8-22
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5. Remve colling blower.
Flg. 8-23

6. Munt cwolling blower.
Flg. 8-24

- 7. Munt connector for ol return
plpe, c/w rew gasket.
Flg. 8-25

8. Munt o!l return plpe c/w
O-seal and rubber sleeve.
Flg. 8-26

FL 912/FL 913/BFL 913

8-23

8-25

8-26 8/7
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9. Mount wenting Iine.
Flg. 8-27

10, Mount oll feed ilne.
Ftg. 8-28

it. Munt plpe cllip.
Flg. 8-29

12, Place on V=belt.
Flg. 8-30

8/8 8-30
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KHD
- DEUTZ
13. Munt alr cowlling. i
‘ Flg. 8-3I NN
) DISMANTL ING AND REASSEMBL NG
) COOLING BLOWER - F2L 912 ~
I. Clamp coollng blower wlth —Di<—

“clamping bolt In vice.
i.Screw off nut.
Flg. 8-32

2., Take off ooollng blower
Impe i ler.
Ftg. 8-33

42-503
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3. Remow clamping bolt and
V-be It pulley.
Flg. 8-34

8-34

4, Press out qulll shaft.
Flg. B=35

5. Remowe clrcitp.
Flg. 8-36

8-36

6. Press out ball bearlng and
spacer bush.
Flg. 8-37

i
o

8/10 8-37
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7. Posltlon tnmer bail bear!ng
with the closed slde facing
Inwards, and press In.

Flg. 8-38

8. Press In qulll shaft and
spacer bush.

Flg. 8-39

9. FUIl space between spacer bush

and houstng wall half-full wlth
speclal Deutz F5S hot=-running
bearing grease.

Flg. 8-40

10. Posltlon outer bail bearing
with the closed slde faclng
outwards, and press In.

Flg. 8-~4]
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+> <

> <

©
—b
©

8/12 8-45

FL 912/FL 913/BFL 913

1t. Insert circlip In groove.
Flg. 8-42

12, install V=belt pulley and
clamping boit.
Flg. 8-43

13, Clamp ooollng bilower with
clamping bolt In vice. Place on
blower tmpeller with stop washer.
Flg., 8-44

14. Screw on nut and tlghten as
speclfled.
Flg. 8-45
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DI SMANTLING AND REASSEMBL ING
COOLING BLOWER - as from 3-cyl.
engines ~

I. Cilamp oollng blower with
clamping bolt In vice. Screw off
nut.

Ftg. 8-46

2. Take off oollng blower
Tmpetler.
Flg. 8-47

3. Remowe clrcilp.
Flg., 8-48

FL 912/FL 913/BFL 913
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'8-49

8-51

8/14 §-52

+> €+

A £4

FL 912/FL 913/ BFL 913

4. Remove qulll shaft.
Flg. 8-49

5. Press out ball bearing and
spacer bush.
Flg. 8-50

6. Insert clrclip.
Flg. 8-5I

7. Press 1n ball bearing with the
closed slde faclng outwards.
Flg. 8-52
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KHD
8. Insert second clrcitp.
Flg. 8-53
8-53
9. lInsert qulil shaft and spacer

bush. F11l space between spacer
bush and housing wall haif-full
with speclal Deutz F5 hot-runntng
bearing grease.

Fg. 8-54

> <

8-54
10. Press In second ball beartng
with the closed stge faclng

outwards.
Ftg. 8-55

1. For BF6L 913 englres,
preassemble shaft with spacer
bush and bati bearings, flil with
grease, and press Into blower
houstng.

Flg. 8-56

8-56 8/15
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KHD
DEUTZ
-
v 12. Place on spacer.
4 Flg. 8-57
8-57
1
v 3. Mount oo ling blower
A Tmpeller.
T Flg. 8-58
7 14. fInstall V-belt pulley wlth
A clamping boit.
1 Ftg. 8-59
8-59
—><—
15, Clamp ooling blower with
} clamping boit In vliee and place
v on stop washer.
A Ftg. 8-60
L

8/16 8-60
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KHD
16. Screw on nut and tighten as
specified. v
Fig. 8-6l
4
18

8-61

8/17
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DISMANTLING - AND REASSEMBL ING
HYDRAULIC COOL.ING BLOWER

Speclal tool requlred:

Mandre ! for shaft seal No. 160260

l. o Clean thread and ol welil.

o Clamp coollng blower In vice
at flats of V-belt pulley.

o Whlle oounter-hoiding at
flats of bolt (arrow), und
sealling nut,

o Take off V-be it pulley.

Ftg. 8-62

8-62

2, Undo seallng nut at opposite
ond.
Flg. 8-63

8-63

3., Take out blower Impeller.
Flg. 8-64

8/18 8-64
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4, Remove cheess-head screw for
Inrer cover., Take off cowr.
Flg. 8-65

8-65

5. Take out couplling.
Flg. 8-66

8-66

6. Remwe clrclip In cower.,
Flg. 8-67

42-536

8-67

7. Remove clrcitp In hub of

blower casing.
Flg. 8-68

8/19
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8-69

8-70

8-71

8/20 . 8-72

FL 912/FL 913/BFL 913

8. Press shaft wlth ball bear!ing
out of cwer. Press ball bearling
off shaft,
Flg. 8-69

9. Prise out shaft seal.
Flg. 8=70

10. Remowe clrclips for mneedle
beartng.
Flg. 8-71

It. Press needle bearing out of
o ver.
Flg. 8-72
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t2, Press shaft with
ball bearlng out of

casing hub. Press Incllnred ball

bearing off shaft.
Flg. 8=73

13, Prise out shaft seal.
Flg. 8-74

4. Remowe clrcllips for needle

bearing.
Flg. 8-75

15. Press meedle bearlng out of

hub.
Flg. 8-76

FL 912/FL 913/BFL 913

B-76 8/21
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8-77

8-78

8-79

8/22 8-80

FL 912/FL 913/ BFL 913

“+>» €

> <

“+> €+

16, Comporents of cwmver:
| Clrellp
2 Baill bearling
3 Shaft
4 Inner clrcilp
5 Needle bearlng
6 Outer clrcltp
7 Shaft seal
8 bver
Flg. 8~77

17. Install tnrer  clrcilp,
Ttem 4, In cover.
Ftg. 8-78

18, Press In meedle bearlng.
Flg. 8-79

19, install outer clrct!p.
Flg. 8-80
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20. Press ball bearing, item 2,
at outer ring into cover.
Fig. 8-8I

2}, install circlip, item 1, for
ball bearing.
Flg. 8-82

22. With special tool, press in
shaft seal, item 7, flush.
Fig. 8-83

23. Support cover on inner ring
of bail bearing. Guide shaft,
Item 3, carefully through shaft
seal and press into ball bearing.
Fig. 8-84

FL 912/FL 913/BFL 913
KHD

¢

160 260
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24, Comporents of hub of vare
ring assembly:

| Vare rling

2 Clrcltip

3 Incilned ball bearlng
4 Shaft

5 Sleeve

6 Inrer clrcitp
7 Needle bearling
8 Outer clrclip
9 Shaft seal
Flg., 8-85

8-85

25, Install Inner clrclip,
tem 6, In hub.
Flg. 8-86

- €

8-86

26. Press In nmeedle bearlng,
Ttem 7.
Flg. 8-87

4> <

8-87

27. Install outer clrcilp,
Ttem 8.
Flg. 8-88

4 <+

8/24 8-88
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28, Press In shaft seal, ltem 9,
fiush.
Flg. 8-89

29, Insert sleevwe, !fem 5.

Ftg. 8-90

30. Press In Inclined Dball
bearing, Item 3, at outer ring.
F1g. 8-91

8-91

31. Install clrcitp, !tem 2,
Flg. 8-92

S <

8-92 8/25
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32. Support hub of vane ring on
tnner ring of the !nclined ball
bearing. Gulde shaft, Item 4,
carefully through shaft ssal and
press Into the Inclined ball
bearing.

Flg. 8=-93

o7 2 04 g

8-93

33, Insert couplling.
Flg. 8-94

» €

34, Push on O-seal.
Ftg. 8-95

K #4

35. o Ol thread.

o Screw on new seallng nut,
whlle oounter-hoiding at
the boit flats.

Flg. 8-96

8/26 8-96
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36. Tighten sallng nut as
speclfled.
Flg. 8-97

37. Place new O-s2al on cower and
apply a fllm of anttfrictlon
grease.

F1g. 8-98

-8-98

38. To slmp{!fy mountling of the
wover, Insert three studs. Munt
coMer, ensurlng that +the oll
deflector bo ss (arrow) s
sltuated at oll dralnof coollng
blower.

Flg. 8-99

8-99

39, Screw out studs. Screw In
cheese-head screws c/w rew
seallng rings and tl!ghten as
speclfled.
Flg. 8-100

(B RB4

8-100 8/27
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40. Push on O-ssal.
Flg. 8-10l

41. Insert blower lmpeller,
Ftg. 8-102

8-102

42, 0!l thread. ‘Screw on nrew

s«allng nut, while
counter-holdlng at the Itolt
flate.

Flg. 8-{03

8-103

43, Tighten ssallng nut as
} spec!fled.
v Flg. 8-104
4

8/28 8-104
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REMOVING AND REFITTING HYDRAULIC
PUMP

Speclal tools requlred:

Puller (old design) .. No, 144700
Puller (new desfgn) .. No. 144750

l. Remwe cowr,
Flg. 8-105

8-105

2, Screw out nut on shaft of
hydraultlc pump.
Flg. 8-106

8-106

Gsar of nmew deslgn has Inner
groo ve.
Flg. 8-107

3. Fit puller (new deslgn) In
Tnrer groovwe and pull gear off
shaft,

Flg. 8-108
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8/30

8-110

8-1

8-112

4. Gear of old design has m
Inrer groove.
Flg. 8-109

5. F!t puller (old deslgn) at
gear pertphery. Tighten clamping
yoke of puller.

Flg. 8-110

6. Pull gear off shaft.
Flg. 8=111

7. Remove hydraulfc pump.
Flg. 8-112
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} KHD
DEUTZ

8., To release hydraulic pump at

s engine, screw out fastening bolts
"B" only.
Fig. 8-113

i Note:
Screw Y“A" are fastening screws
of the 1id.
9. Mount hydrauli / ¥
. Moun ydraulic pump c/w new
sealing ring. "36'
Fig. 8-114 1

&R

8-114
’ }0. Tighten nut as specified. .
Fig. 8-115
A
915
L
I{. Place on O-seal and mount v
cover, 9&‘"
Fig. 8-116 —
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8-117

8-118

8-119

8/32

FL 912/FL 913/BFL 913

“+> &

CHECKING OiL PUMP - F2L 912 -

. Remw oll pump from houslng
@ver.
Flg. 8-117

2. Check axlal play of Impeller
gear on drlve shaft.
Flg. 8-118

3. Munt ol!l pump tfo houslng
wver.
Fig. 119
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REMOVING, REFITTING AlIR
COMPRESSOR AND BRACKET

. Remowe outer half of V-belt
pulley and take off V=belt.
Flg. 8-120

2. Detach suctlon itre.
Flg. 8-i2]

3. Screw off lube o!l pressure
I1ne.
Fdg. B8~122

8-122

4. Remwe alr compressor.
Flg. 8-123

8-123 8/33
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5. Remove bracket.

Flg. 8-124
8-124
-->X<- 6. Mount bracket, after affix!ng
\ O-sgal.
@ Flg. 8-125
8-125
7. Affix O=-gseal on alr
compressor.
Flg. 8-126

8-126
V.
-y 6-
@ 8. Munt alr compressor. Tlghten
bo fts.
Flg. 8-127

8/34 8-127
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9. Munt lube ol!l pressure Ilre
c/w seallng rlngs.
T Flg. 8-128

i

i
P‘"’E
S
]
- 10, Connmect suctlon Ilre c/w ,
seallng ring fo alr compressor.
. Flg. 8-129
|
h Mount V-belt - see Chapter 8,
1 Page 36.
L
i
i
B }
L.
1
-
4
1
_
1
i
4
\ 8/35
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8-130

8-131

FL 912/FL 913/BFL 913

TENSIONING, RENEWING V-BELT FOR
AIR COMPRESSOR

- ONE-GROOVE PULLEY -

l. Unscrew bolts. Remowe outer
half of V-belt pulley and take
off V-bslit.
Flg. 8-130

2. The V-beit tenslon Is
Increased by remve of shims.

Note :

Removed shims are to be placed on
outer slde of V-belt pulley-half.
Flg. 8-131

3. Place Ve-belt on shoulder.
Munt outer hatf of V~belt pulley
with removed shims added outslde.

Note:

Tighten bolts uniformly whlie
owntlnually turning the englne.
Flg. 8~132

4, Check V-beit tenslon. When
pressed wlth +the thumb m!dway
between the pulleys, the V-belt
stould deflect I!nwards by about
10 mm,

If mecessary, repeat tenslonlng
procedure.
Flg. 8-133

ity

—

ity

e

[ GBI e )

sk

p——

R i,

s

iy



-y
veriesd

]

| ——
[

1
E—

R ——

|

e E A

WS

P

Werkstatthandbuch

-~ TWO-GROOVE PULLEY -

. For fenslonlng the outer
V-belt, screw off nuts and take
off outer half of V-belt pulley.
Flg. 8~134

2, Remove ore shim from between
outer pulley-half and
intermedlate plece.

Note:

Place remowed shlm on outer slde
of V-belt pulley=half.
Flg. 8=135

3. Munt outer half of V-belt
pulley with remved shim added
iOutslde. Tlghten nuts whlle

®ntlnually turning the englne.
Flg. 8-136

4, For ftensloning the Inner
V-belt, remvw comporents In
following sequence: '

Outer half of V=belt pulley.
Shims.

Intermedlate plece (see photo).
Shims.

V-beit.

Inner half of V-belt pulley.

Ftg. 8-137

FL 912/FL 913/BFL 913

8-134

8-137 | 8/37
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IK;
X

8-138

FL 912/FL 913/BFL 913

5. Place one shimon hub body.
Flg. 8-138

6. Place on Inner half of V-belit
pulley together with remalnting
shims.

Flg. 8-139

7. Place on t!nner V-beit and
Intermedlate plece.
Flg. 8-140

8, Place on shims.
Flg. 8-{4{

-

[
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9. Place on outer V-belt. Mount
outer half of V-belt pulley and
tighten nuts uniformly whilie
continually turning the engline.
Check vee belt tension.

Fig. 8-142

If necessary, repeat tensioning
procedure separately for each
V-belt.

KHD

FL 912/FL913/BFL 913

8-142

8/39
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DISMANTLING ENGINE - F2L 912 -

Speclal tools requlred:

Extractor for tnjector No. (10030
Screw fltting for

Injector ...cveueeeves No, 110050
Socket wrench ........ No. 120040
Socket wrench ........ No. 131500
Plpe-head wrench ..... No. 131540
Puller coviiveiivean.. Noo 141000
Press=In device ...... No. 141020
Hammering wrench ..... No. 141410
Retalrer (...covveeues Nou 143400
Extractor .veeecesenss No. 150800

I. Undo nut for V-belt pulley,
whlile ocounter-holding engire at
flywheel.
Flg. 9-i

42-607

2. Undo flywhee! nut.
Flg. 9-2

3. Fasten puller !n pos!'tion and
tighten to stress, loosen
flywhee | with jarring blow.
Remove puller and flywheel.

Flg., 9-3
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9/2 9-7

FL 912/FL 913/BFL 913

4. Remove mountling flange.
Flg. 9-4

5. Fasten englre T assembly
stand No. 6067, Dralnoll.
Flg. 9-5

6. Remove exhaust man!folid.
Flg. 9-6

7. Remwe Intake mantfold.
Flg. 9-7
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8. Remw alr cowl!ng.
Flg. 9-8

9. Detach backleakage 1lne.
Flg. 9-9

10. Detach !njectlon I1nes.
Flg. 9-10

t1. Undo plipe cllps at flywheel
end and at blower end.
Flg. 9=11

FL 912/FL 913/BFL 913

9-11

9/3
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12, Close pressure wmnnectlons.
Flg. 9-12

I3, Remve upper wer plate.
Flg. 9-13

14, Remove stay plate at flywheel
end.
Flg. 9-14

15, Remowe wower plate on alr
dlscharge side.
Flg. 9-15
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I16. loosn V-belt tenslonling
pulley and take off V-bel+t.
Flg. 9-16

I7. Remove coollng alr blower.
Flg. 9-17

8. Remove stay plate at blower
end.
Flg. 9-18

19, Removwe tnjectlon pump cover.
Flg., 9-19
a gj
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20. Undo fastening of Injector.
Ftg. 9-20

9-20

2l. REmve clamp!ng brldge.
Flg. 9-214

9-21

22. Remwe Injector by means of
extractor.

Note :

In the case of lateral connectlon
of the I!njectlon ilne, use the
screw fitting No. 110050 together
with extractor No. 150800,

See Chapter 7.

Flg. 9-22

9-22

4[> P

23. Remowe rocker chamber cowers.
Flg. 9-23

9/6 9-23
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24. Remove rocker brackets.
Flg. 9-24

25. Take out pushrods.
Flg. 9-25

26, Screw out plugs.
Flg. 9-26

9~26

27. loosen cyllnder head bolts In
stages, cross-wlsse.
Flg. 9-27

9-27 9/7
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42-631

42433

P——
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28, Take off cyllinder heads and
pushrods cower tubes.
Flg. 9-28

29. Screw out blg-end bearling
boits.

Flg. 9-29

30. Slacken and removwe bearling
cap.

Note :

Take care mt to damage bearlng
shells.

Flg. 9-30

3f. Lift cyllnder together with
plston and connrecting rod out of
crankcase .
Flg. 9-31
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32. Screw off nut for V-belt
E pul ley. Remove pulley.
Flg. 9-32

33. Remove o!ll cooler.
Flg. 9-33

9-33

34, Take out o!l plpe.
Flg. 9-34

9-34

35. Remowe upper and front
camshaft cowers.
Fig. 9-35

9-35 9/9
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36, Remvw ecoentrlic ring on
camshaft gear.
Flg. 9-36

37. Screw out bolts for camshaft
gear.
Flg. 9-37

38. Take out camshaft and

tappets.
Flg. 9-38

39. Remowe oll flliter.
Flg. 9-39
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40. Remve front cwmwer with ofll
pump.
Flg. 9-40

41. Mark balance welghts relatlwe
to crankshaft.
Flg. 9-41

42. Remowe balance welghts.
Flg. 9-42

43. Pull off crankshaft gear.
Flg. 9-43

9-43 9/11
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44, Screw out tbtolts at front
endshle ld. Push off endshleid.
Flg. 9-44

45, Screw out bolts at rear
endshleld. Pull off endshle!d.
Flg. 9-45

46, Remo ve bottom  crankcase
wwer.,
Flg. 9-46

47. Screw out bolts at central
maln bear!ng cap. Remve bearling

cap.
Flg. 9-47
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48. Remwve crankshaft towards
flywhee | end.
Ftg. 9-48

?-48

REASSEMBL ING ENGINE
= Driving Mechanlsm -

Speclal tools requlired:

Degree gauge ......... No. 101910
Press=1n dvice ...... No. 141010
Press=-In d&evlice +..... No. 141020
Press~In device ...... No. 143610
Extractor/Puller ..... No. 143630

{. Install bearing bush of front

camshaft bore puller device. For &
detalls, see Chapter 4. “~> T
Flg. 9-49 A

=9

9-49
2. Check presence of o!l dosling
plug tn oll duct of central
bearing web.
Note

A 3 mm-gauge wlre may not pass
through down to the camshaft bore
(photo, left).

v,
BTN FIN
A
¥
3. If absent, driwe Inoll dosling
plug wlth dosing btore faclng ﬁ
Inwards (photo, right). ~—

Flg. 9-50

9-50 9/13
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4, Check the tw studs for
Injectlon pump cowr. FRerew
damaged or mlissing studs.

Fig. 9=51

9-51

5. Flt camshaft bore owwr at
flywhee | end with seallng
cwmpound. Drive In wlth press~In
devlcs.

Flg. 9-52

6. Screw In slotted plug at front
end with sealing compound.
Flg. 9-53

9-53

7. Check dowel sleeves. Renew
damaged or mlssing sleeves.
Flg. 9-54
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8. Screw down two bo Its,
M 10 x 60,
Flg., 9-55

9. Insert two plugs with sealilng
compound at the two bearling webs,
and secure.

Flg. 9-56

10, On btoth sldes of the central
bearing web, screw In a plston
o l1ng mzzle ¢/w spring washer.
Flg. 9-57

ii. Screw In plug c/w seallng
ring.
Flg. 9-58

FL 912/FL 913/BFL 913

> €
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?-62
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12, Place In gasket and mount
lube oll fliter with cover.
Flg. 9-59

I3. Place 1In bearing shell of
central bearing. Afflx stop rings
with grease at bearing web and
bearing cap.

Flg. 9-60

14, Oll central maln bearing
Journal. Place In crankshaft from
flywhee|.
Flg. 9-6l

15, Check presence of the dowel
sleeves at bearing web and
bearing cap.

Flg. 9-62
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16. lInstali bearing cap, making
sure that ldentification marking
of bearing cap corresponds with
that of crankcase.

Fig. 9-63

9-63

I7. Pre-load maln bearing boits
as specified.
Flg. 9-64

I8. Finally tighten main bearing
bolts as specified.
Fig. 9-65

19. Push guide bush of press-in
device over end of crankshaft and
apply some oil. i

Fig. 9-66

LRGN R
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20. Ol sailng I!'p of shaft
wal, Place on préassembled
endshleld (see Chapter 4) c/w rew
gasket. The ofl bores of
endshleid and crankcase must
winclde.

Flg. 9-67

2. Uslng the press~in device,
press endshle id unfformly
(cross-wlse) Into place.

Flg. 9-68

22, Remove  press-In devlce.
lnsert fasten!ing bolts of
endshle {d c/w washers and
tighten untformly (cross-wlse).
Flg. 9-69

23. 0Ol front maln bearing
Journal. Place on preassembled
endshle |d (see Chapter 4), makling
sure that o!l bores 'n endshleld
and In crankcase colnclde.

Ftg. 9-70

9/18  9-70
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24, Munt endshleid unlformly,
: without tliting, by means of the

press-in devlce.

Flg. 9-71

25, Remve bolts of press-In
device. Insert fastening bolts
of endshlelid c¢/w washers and
tlghten up.

Flg. 9-72

26. Munt magretlic stand wlith
dlal gauge. Measure end float of
crankshaft.

Note :

Correct the end float by using
stop rings of approprlate
thickness.
Flg. 9~73

27. Munt balance welghts onto
crankshaft, paylng attentlon +fo
marking.

Flg. 9-74

FL912/FL 913/BFL 913

o—

i i,

9-74

9/19
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28, Pre~load and tlghten balance
we Ight bolts as speclfled.
Fig. 9-75

29. Munt bottom crankcase cowver
(c/w gasket) +the oorrect way
round.

Ftg. 9-76

30. Insert key. Heat crankshaft
gear to 100° C and push on with
chamfer faclng towards
crankshaf+t.

Flg. 9-77

31. Ol tappets and Insert.
4 Flg. 9-78

9-78

9/20
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32. otl camshaft journals.
: Introduce camshaft Info bearling

bores.

Flg. 9-79

9-79

33. Place stop washer on

camshaft.

Flg. 9-80

34, The oounter bolt of camshaft

gear must be flush wlth contact

- surface for camshaft.

Flg. 9-8I
—
<]

42-682

9-81

35. Posltlon camshaft gear In
acoordance  wlth  markings, and
mount.

Flg. 9-82

0-82 9/21
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5
q.>v<.. 36. Tigthen fastening bolts of
¥ camshaft gear as spec!fled.
F1g. 9-83
[ —
913
9-83
\J
d L 37. Munt ecceentric ring on
’46 camshaft gear.
¥ Flg. 9-84
<
\
9-84
38, Measure at camshaft cower the
owerhang of butting face relatlive
to seallng surface wlith gasket.
Flg. 9-85
42-686
9-85
39. Measure set-back of oontact
surface at ocounter bolt relatiwe
to sealling surface at crankcase.
Note :
In order fo obtaln the necessary
end flocat, drlw oounter boit
Inwards accordingly.
711 Flg. 9-86

9/22 9-86
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40. Myunt camshaft cower c/w new
gasket.
Flg. 9-87

9-87

41. Check camshaft end float wlth
fee ler gauge.
Flg. 9-88

11

42. Munt upper camshaft ocowr
c/W rew gasket.
Flg. 9-89

43. Place on bottom plate. Gulde

bo it through threaded sieewe, and Y
fasten. N \IB
Flg. 9-90 1

9-90 9/23
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3
4

9-92

9/24 9-94

FL 912/FL 913/BFL 913

44, Munt front ower c/w new
gasket and ol!l pump.
Flg. 19-91

45. 0!l shaft seal. Push on
V-be It pulley over key.
Flg. 9-92

46. Screw on nut by hand.
Flg. 9-93

On englmes without ol oooler:
Munt over plate. Screw In plug
¢/w seallng ring.

Flg. 9-94
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On englnes with oll cooler:

Insert O-seal (arrow) wlth
grease. Pos!tlon oll plpe In oll
o ler.

Flg. 9-95

47. Munt o!l woler.
Flg. 9-96

9-96

9/25
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REASSEMBL ING ENGINE
= Cylinder Untt -

Speclal tools requlred:

Socket wrench for

cylinder head bolts .. No. 120040
Spring compressr .... No. 125310
Plston ring clamp .... No. 130530
Plpe-head wrench for

blg-end bolts .uvveevs No. 131540

Plston and oonrecting rod are
preassembied.

[

I O!l cyllnder and oompress
plston rings with clamp.
Flg. 9-97

9-97

2, Introduce pliston !nfo cylinder
© that +the arrow for Malr
dlscharge for slde"” polnts
fowards the recesses In cylinder
for the pushrod cower tubes.

Flg. 9-98

A &

9-98

3. Afflx shims I!n place wlth a
ITttle grease.

Note:

To permlt oorrection wlthout
having to rem ve cyllinder
following plston crown clearance
masuremsnt, flt preferably three
shims.

Flg. 9-99

9/27 9-99
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DEUTZ
4. Fit bearlng shells In
wnrecting rod and matchlng ¥
bearing cap.
Flg. 9~100

5. Insert cylinder ¢/w plston and
connecting rod o that the arrow
on plsfon crown polnts fowards
the tappet tores In crankcase .
Flg. 9-10l

@/&\ AT

6. Oll blg-end beartng. Fit

bearing cap.
Flg. 9-102

1>
7. Insert new blgend tolts and L Z
tighten as specifled. €
Flg. 9-103

903

9-103 9,/28
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Werkstatthandbuch KHD

8. Allgn cyllinders.
Flg. 9-104

Note:

Check/adjust plston crown
clearance. See Chapter 2.

9, Affix Intermediate rings wlth
a jittle grease.
Flg. 9=105

4> ¢

42-83

{0. Place on cyllinder heads.
Flg. 9-106

11, Measure length of cylinder
head boits; rerew bolts If
stretched.
Flg. 9-107

281

9/29 9-107
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12, Insert cylinder head bolts
c/w washers, wlth threads ilghtly
olled. Allgn cyllinder heads.

Flg. 9-108

I3.Ttghten cylinder head toits as
speclfled.
Flg. 9-109

t4, Insert plugs c/w seallng
rings and tighten as spec!fled.
Flg. 9-110

15, FIt spring on pushrod cover
tube and compress with tool.
Flg. 9~111
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42-140

FL 912/FL 913/BFL 913

16. Preassemble pushrod cover
tube with new profile seals.

Assembly sequence:

I« Profile washer

2. Lower proflle seal
3. Upper profile seal
Fig. 9=112

17. Introduce pushrod cover tube
first into +the crankcase and
then into +the cylinder head.
Withdraw spring compressor.

Note:

For Instaliing the pushrod cover
tubes in case of air-to-alr
heating system, see Chapter 3. -
Fig. 9-113

18. Insert pushrods.
Fig. 9-114

19. Fit rocker arm brackets.
Tighten nuts as specified.

Fig. 9-114

Note:

Set valve clearance, see
Chapter 2.

Flg. 9-115
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20. Affix gasket with sealing
compound, the graphlted surface
faclng towards cylinder head.
Fig. 9-116

2. F1t rocker chamber cowvers and
Insert bolts c/w jolnt washers.
Flg. 9-117

22. Tlghten tolts as speclfled.
Flg. 9-118

23, Affix speclal seallng ring
with a 11ttle grease on graphlted
slde onto Injector.

Note:

Installation of Injector In case
of 2-stage combustion: See
Chapter 7,
Flg. 9-119

FL 912/FL 913/BFL 913

9-116

9-117
I) -
917,
9-118
v
<<

A

9-119 9/32
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24, Install Injector. Insert
gulde plece.
Flg. 9-120

25, Place on clamping brldge.
Flg. 9-121

26. Screw on hex. nut for
fastoning Tnjector and ttghten as
speclfled.
Flg. 9-122

9-122

MOUNTING DEUTZ INJECTION PUMP
- F2L 912 -

l.Before mounting Injection pump,
check pressnce of dowel slesves.
Flg, 9=-123

9/33 9—]23
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2. Affix gasket with grease.
Fig. 9-124

3. Turn crankshaft until cams for
injection pump elements point
towards crankcase. Mount
injection pump, making sure that
the teeth engage.

Fig. 9-125

9-125
4, Tighten injection pump
fastening bolts. L
Fig. 9-126 2
A

9-126

9,/34
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9-127

9-128

FL 912/FL 913/BFL 913

MOUNTING BOSCH INJECTION. PUMP

Note:

Englre camshaft for Bosch pump s
Installed, alsc marked camshaft
gear,

I. Munt Injectlon pump carrler
wlth gasket and Bosch pump.
Flg. 9-127

2.Turn crankshaft unttl
punchmarks on englne camshaft
gear and Injectlon pump gear are
visible.

Note:

Adjusting beginning of dellvery:
see Chapter 2.
Flg. 9-128

3. Tighten bolts for Injectlon
pump carrler and mount cower at
front c/w O-szal.

Flg. 9-129

FINAL ASSEMBLY OF ENGINE

Speclal tools requlred:

Hammering wrench ..... No. 141410
Mandre! .....ceevveeass No. 143000
Retalrer .ovveveeeees Noo 143400

I. Munt front stay plate.
Flg. 9-130
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2. Munt coollng blower.
F1g. 9-131

3. Check allgnment of V-belt
pul leys.
Flg. 9-132

4, Qrrect any mlsailgnment with
shim plates.
Flg. 9-133

5. Munt dlscharge alr baffle.
Flg. 9-134

FL 912/FL 913/BFL 913

9-131

<

9-133

9-134 9,/36
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9/37
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9-136

9-137

9-138

6. Munt stay plate at flywheel
end.
Flg. 9-135

7. Munt upper cover plate.
Ftg. 9-136

8. Hok In alr cowling at upper
ocover plate and fasten at botitom.
Flg. 9-137

9. Attach backleakage Ilne c/w
rew seallng rlngs.
Flg. 9-138
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10, Attach Injectlon Iine for
cyllnder | and fasten wlth cilp
on stay plate at flywhee! end.

Flg. 9-139
9-139
Il. Fasten backleakage e 1
add!tlonally with cllp at o
Injectlon Ilre. §A<-’-
F13. 9-140 T
2. Fasten Injectlon Ilne for é
cyllnder 2 wlth cllp on front -.>$<“
stay plate. )
Flg. 9-141
9-141
1

I3. Mount gasket for Intake and ..;vé.
exhaust manlfoids, flattemed ends
at top. v

=J
Note: \
Intake duct !s at right.
Flg. 9-142

/N

9-142 9/38
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9-143

9-145

9/39 9-146

FL912/FL 913/BFL 913

14, Mount !ntake manifold. Close
openlng.
Flg. 9-143

15, Mount exhaust man!fold. Closs
opening.
Flg. 9-144

16. Munt V-beit tensloning
pul ley.
Flg. 9-145

17. Place on V-belt, tenslon,
and tighten tolts.
Flg. 9-146
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18, Check allgnment of V-belt
pul leys.
Flg. 9-147

{19. Remove englre from assembly
stand. Munt adapter houslng.
Flg. 9-148

20. Insert key for flywheel.
Cores of crankshaft and flywheel
must be free from oll. Insert
assembly mandre!l !nto crankshaft
and push on flywhee!, making sure
that keyway of flywhee! engages

wlith key.
Flg. 9-149
21. lock flywheel, tlghten nut as .>$
speclfled. +

P
it

9-150 9,/40
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9/41

9-151

FL 912/FL 913/BFL 913

22. lock flywhee! and flnally
+ighten as speclifled the already
pre-loaded nut of +he V-belt
pulley.

Ftg. 9-151
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DISMANTLING ENGINE

- as from 3-cyl. englnes -

Speclal tools requlred:

Extractor ceeeeeeseess
Screw fltting ceevenns
DeviCe sivensen
Socket wrench ceveno..
Retalmer iveeeeecenes
Extractor vvvveveenen

555555

.

. 110030
110050
. 110340
120040
143400
150800

Note:

" Before fastenlng englne to
assembly stand, loosan bo It
(lef-hand thread) at V-belit
pul ley.

Flg. 9-152

I. Fasten englne +to assembly
stand No. 6067.

Flg. 9-153

2.Remove alr cowlling.

Flg. 9-154

3. Remw lube oll plpe for

turbocharger.
Flg. 9-155

FL 912/FL 913/BFL 913

?-153
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4, Rerove cover together with oll
return plpe. Und hose cllp at
alr Intake manlfolid.

Flg. 9-156

9-156

5. Screw out bolts at flange of
turbocharger and take off
turbocharger.

Flg. 9-157

9-157

6. Close flange at bend of
turbocharger.

Flg. 9-158

7. Remowe starter motor.
Flg. 9-159

9 /44 9-159
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KHD

8. Remove exhaust man!fold.
Flg. 9-160

9-160

9. REmw alr Intake man!fold.
Flg. 9-{61

0. Screw off wwer at tensloning

Eulley.
Ig. 9-162

9-162

take off V-belts.
Flg. 9-163

t. Press tfensloning pulley (‘@')
upwards wlth ring spanner and

9-163

9/45
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9 /46

9-164

9-166

9-167

12. Remove coollng blower.
Flg. 9-164

{3. Detach Injectlon Ilnes and
backleakage I1ire.
Flg. 9-165

4. Close oonnectlon ports for
Injectlon Ilmes and Injectors
with protectlivwe caps.

Flg. 9-166

15, Detach fuel ITres at
Injectlon pump, feed pump and
fuel fliter.
Flg. 9-167
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P gy

16. Removwe fllter bracket wlth
fuel and lube ol flltes.
Flg. 9-168

17. Screw out boit for lube oll
coo ler and take off cooler,
Flg. 9-169

et s
42-749 e

18, Removwe breather.
Ftg. 9-170

19. Remow retalmer for warnlng
switch cable. Screw off unlon
nut. Withdraw couplling plug.

Flg. 9-171

?-171 9 /47
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9,/48

9-172

9-174

9-175

FL 912/FL 913/ BFL 913

20, Remove front stay plate.
Flg. 9-172

2i. Remove rear stay plate.
Flg. 9-173 -

22, Remvwe ocover plate
discharge alr side.
Flg. 9-174

23, Remove upper cover plate.
Flg. 9-175
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24, Remove oll plpe.
Flg. 9-176

25. Removwe alr coowllng botiom
part.
Flg., 9-177

26. Screw out already loosered
bolt of V-belt pulley and take
off pulley. ‘

Flg. 9-178

?-178

27, Remw V-belt - tenslonlng
pul fey.
Flg. 9-179

9-179 9/49
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9/50

9-180

9-181

9-182

9-183

FL 912/FL 913/BFL 913

28. Remove cover plate at adapter
fousing.
Flg. 9-180

29, Screw out fastening boits of
oll pan. Take off oli pan.
Flg. 9-18l

30. Take off Infermedlate plate.
Flg. 9-182

3. Rémoxe front cover.
Flg. 9-183
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32. Remove thrust cap with spring
from camshaft.
Flg. 9-184

33. Englres wlth advance/retard
unlt and Bosch "“A" Injectlon

pump:
Screw off nut at Injectlon pump

drive from Injectlon pump shaft.
Flg. 9-i85

34. Press advance/retard unl!t off
ane of camshaft.

Note:

Englres wlth advance/retard un!t
and Bosch "MW" TInjectlon pump:
See Chapter 7.

o

?-186

35, Englres wlthout
advance/retard untt:

Undo bolts at gear and take off
gear.
Flg. 9-187

9-187 9/51
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9/52

9-188

9-190

9-191

FL912/FL913/BFL 913

36. Remwe lube oll 1lne for
Injectlon pump.
Flg. 9-188

37. Screw off nuts at fastenlng
flange of Injectlon pump. Take
off pump.
Flg. 9-189

38, Undo fastening of oll suctlon
plpe and unlon nut at oll pump.
Flg. 9-190

39, Remwe bolt for ldler gear.
Flg. 9-i9t
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40. Removwe oll pump., Take off
ldler gear.
Flg. 9-192

41. Screw off fastenlng nut for
Injector.
Flg. 9-193

42, Remowe clampling bridge.
Flg. 9-194

43, In case of dlrect Injectlon:

Remove Injector.
Flg. 9-195
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44, in case of tw-stage
combustion:

Remove Injector.
Flg. 9-196

45, Remove rocker chamber cowers.
Ftg. 9-197

9-197

46. Removwe rocker arm brackets.
Flg., 9-i98

9-198

47. Take out pushrods.
Flg. 9-199

9/54 9-199
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- 48. Screw out plugs.
Flg. 9-200

; 42779

49. Screw out blg-end bearling
boIts.
Flg. 9~20I

- 50. Slacken and remowe blg-end
bearing cap.
Flg. 9-202

51. loosen cylinder head bolts In
stages, cross-wise.
Flg. 9-203

120040
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52. Take off cyllnder head and
pushrod cover tubes.
Flg. 9-204

53.Withdraw cylinder together
with plston and oonnecting rod
out of crankcase.

Note :

Remove the remalnlng cylinder
units In the e que noe of
operatlons as described.

Flg. 9-205

9-205

54, Turn eng!ne on assembly stand
by 180°. Withdraw camshaft.
Flg. 9-206

9-206

55, Removwe flywheel.
Flg. 9-207

9/5 9-207
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56. Remowe adapter hous!ng.
Fig. 9-208

57. Remowe rear mwr.
: Fig. 9-209

58. Screw out bolts at bearing
caps. Take off bearing caps.
Flg. 9-210

59. LIft crankshaft out of
bearing lane. Take beartng shells
out of bearing caps and out of
crankcase.
Flg. 9-211

FL 912/FL 913/BFL 913




Werkstatthandbuch

9/58

9-212

FL 912/FL 913/BFL 913

60. Take out tappets.

Note :

tf necessary, rem ve plston
@o I1ng nozzles. See Chapter 4.
Flg. 9-212
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REASSEMBL ING ENGINE
= Driving Machinsm -
Speclal tools required:
Degree gauge ...ve..... No. 101910
Device ....... cerenene No. 110340
Retainer ....veevneen, No. 143400
Press-in device ...... No. 143610
Special device ....... No. 151100
The bearing bush of the front
camshaft bore is installed. See
Chapter 4. )

1
REQFI8

I. Screw the oll dosing plugs }
into the ducts of the bearing
webs.
Fig. 9-213
Note:

For Instaliation of bearing bush
In camshaft bore see Chapter 4.

2. Screw in blanking plugs c/w
new sealing rings.
Fig. 9-2i4

9-214

3. Only on englnes without
hydrautic pump:

Install core hole cover with
seallng compound and screw plug

V.
1> €
4
c/w sealing ring.
Flg. 9-215

42-794

9-215 9 /59
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4, Chock deflector plate, rerew
1f necessary.
Flg., 9-216

9-216

5. F1t rew dlpstlck gulde If
mlsslng or damaged. Driwe In to
final posttion.

Flg. 9-217

6. Screw In plug for oll gallery,
c¢/w rew seallng ring.
Flg., 9-218

9-218

7. insert cover of camshaft bore
wlth seallng compo und, and
secure,

Flg. 9-219

9,/60 9-219
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8. Screw plsfon ooilng mzzles
Tnto bearlng webs.
Flg. 9-220

9. In the case of F4L 912, FL 913
and BFL 913, !nstall horlzontal
plsfon wollng mzzles by means
of speclal device.

Flg. 9-221

Note:

For removing and ref!tting plston
wolling mzzles =~ horlzontal
arrangement - see Chapter 4,

10, 0!l tappets and Insert In
crankcase,
Flg. 9-222

Il. Place stop washer In poslition
on camshaft,

Flg. 9-223 '

9-223 9/61
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1 9-225

9-226

9/62 9-227

LV

A

FL 912/FL 913/ BFL 913

12, Ot journals of camshaft and
gulde camshaft Info the bearling
bores.

Flg. 9-224

13. Check dowel pln In crankshaft
gear. Projectlon: 17 mm.

Note:

Pnchmark of gear 1s located on
the shorter end of dowe! pln.
Flg. 9-225

14, Push on crankshaft gear
(drivwe on If necessary).
Flg. 9-226

15, Place bearlng shells In
posltlon 1In crankcase and In
bearing caps.

Flg. 9-227
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16. locating bearing:

Affix stop half-rings In place
wlth grease on the smoth faces
on bearlng web and bearlng cap.
Flg. 9-228

17. Insert 2 dow! sleews at
each bearing web.
Flg. 9-229

I8. Ol crankshaft journals and
place crankshaft 'n pos!tlion.
Flg. 9-230

19, Munt bearling caps, mting
that all Tdentlflcatlon numbers
are readable In the same
directlon.
Flg. 9-23i

FL 912/FL 913/BFL 913

42-806

;o L,

A
““M
i

9-231 9/63
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20. Pre=~load maln bearing bolts
as speclfled.
Flg. 9-232

- L 2. Tighten maln bearing tolts as
9&‘ specifled.

Note :

Beglnning at +the mliddle cap,
tighten maln bearing tbolts
successlwely outwards. The
crankshaft must be freely
rotatable.

z
% Flg. 9-233
A
=
A

9-233

22. Munt magretlc stand with
dlal gauge. Measure end float of
crankshaft. ’

Note ¢

Grrect the end float by using
stop = rings of approprlate
thickness.
Flg., 9-234

9-234

9/64
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DEUTZ
. 1
MOUNTING [NJECTION PUMP v
A
-~ L
23. tnsert Woodruff key. Flt new
O-seal.
- Ftg. 9-235
42474
. 9-235
24, Mount tnjectlon pump. i
Flg. 9-236 > <

25. Fasten nuts at flange of
'njectlon pump.

Note :

Elongated holes at mlddie
- posttion.
Flg. 9-237

9-237

26. Englnes wlth advance/retard
untt:

Allgn keyway of advance/retard
untt with Woodruff key and push
on unlt. Screw on clamping nut
loosely.

Flg. 9-238

9-238 9/65
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27. Englnes wlthout
advance/retard unlt:

Assembie gear allgned with hub.
The Woodruff keyway must face
towards upper gear markl!ng.

Flg. 9-239

9-239
28, Allgn keyway of hub/gear
@ assembly with Woodruff kay and
-+ push on assembly. Screw on nut
loosely.
Flg. 9-240
<
\

9-240

29.  Inspect jJournal for ldler
gear and gauge journal.
Flg. 9-24}

9-241
30. Inspect ldler gear and gauge

bearing bore.

Note:

The dlfference between the
bearing bore and the journal
dlameter !s the radlal clearance.
Flg., 9-242

9/66 9-242.
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31. 1Insert dowel sleeve. Ol
Journal for idler gear and
Install.
Fig. 9~243

9-243

32. Mate gears according to
markings and push on idler gear.
Fig. 9-244

9-244
33. On 3-cylinder engines only:

The tooth of the injection pump
gear marked with two punchmarks
is engaged with the idier gear.
Fig. 9-245

34, On 4- to 6-cylinder engines:

The tooth of the injection pump
gear marked with one punchmark
Is engaged with the Tdler gear.

Note for 4-cylinder engines with
mass balancing gear (MAG):

The punchmark (arrow) on the
crankshaft gear Is intended for
the basic setting of +the MAG
front-end drive.

Fig. 9-246
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35, Tighten nut at Injectlon pump
drivwe as speclfled.
Flg. 9-247

9-247

36, F!t new O-seals and clampling
yoke on dellwry plpe of oll
pump.

Flg. 9-248

9-248

37. PRosltlon ofl plpe with ofl
) pump on crankcase. Tlghten

13Vl fastenlng botls for lube oll
> €

A ) pump as specl!fled.

' Flg. 9-249

26
9-249

& On F5/6L 912 enlgnes only:

+> < Munt deflector plate.
Aé Flg. 9-250

9/68 9-250
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38. Adjust backiash of teeth.
Flg. 9-251

9-251

39, Tlghten as specifled it for
tdler gear bearing at clampling
yoke of oll plpe.

Flg. 9-252

40, Munt suctlon plpe of oll

pump.
Flg. 9-253
B i
V.
Ve
L
9-253
41, Place compresslon spring and
thrust cap on camshaft splgot. &
N

Note :

Camshaft has drlving tonguwe for
angle drilvwe 1n case of tachometer
Installation. See arrow.

Flg. 9-254

9-254

9/69
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45, Substltute mlssing dowel
sleeves. Afflx gasket for front
cover wlith grease.

Flg. 9-255

46, Munt front cower.

“Note:

Ensure proper guldance of thrust
cap of camshaft!
Flg. 9-256

9-256

ANGLE DRIVE FOR TACHOMETER

&l

Components of the angle drive:

| - Angle driw
2 - Lock nut

3 - Gulde bush
4 - Driver
Flg. 9-257

9-257
47. Screw out plug.
Flg. 9-258

Note :

Bore must be avallable for
recelving the driving tongue In
the camshaf+t.

Flg. 9-254

9/70 9-258
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48. Insert gulde bush =-3-.
Flg. 9-259

49, Posltlon and !ntroduce drlver
-4~ and angle driw =-i- fogether
wlth lock nut -2-.

Flg. 9-260

50. Adjust positlon of angle
driw and tlghten lock nut.
Flg. 9-261

51. Grease seallng 1lp of shaft
seal and journal of V-belt
pulley. Munt pulley.

Flg. 9-262

FL 912/FL 913/BFL 913

9-260

¥

4
(_/
—

9-261

9-262 9 /71
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KHD
DEUTZ
| 52. Screw In bolt for V-belt
_,_)V_ pulley c/w washer and pre-load
Itghtty.
T
Note :

Bolt has left-hand thread!
Flg. 9-263

9-263

53. Affix gasket to rear cover
with grease. Munt cower s that
1+ ts flush with the oll pan
seat!ing.

Flg. 9-264

9-264

34, Mount adapter housl!ng.
L7 Fltg. 9-265

¥
i)

9-~265

55. Posltlon flywhee!l with the
locating bore In Ilne with dowel
sleeve of crankshaft and silde
Into place ovwer a self-prepared
threaded mandre! (arrow).

Note:

lock crankshaft at V-belt pulley
wlth retalner No. 143400.
Flg. 9-266

0/72 9-266
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56. Screw !n flywheel bolts and

tighten llghtly cross~wlse.
Flg. 9-267

57. Filnally +tlghten flywheel

bolts as speclfled.
Flg. 9-268

REASSEMBL ING ENGINE
- Cylinder Unit -

Speclal tools requlred:

Socket wrench for
cyllinder head bolts ..
Spring compressor ....
Plston ring clamp
FLOIZ tivriiinnannnnns
Plston ring clamp
FLOI3 tiininiinnnnna,

§ & 35

Plston and connecting rod
preassembled. See Chapter 3.

58. Oll cyllnder. Compress piston

rings with clamp.
Flg., 9-269

. 120040
125310

130530
. 130600

FL912/FL 913/BFL 913

9-267
K
A
9-268
17
4
130530
<>

Az

9-269 9/73



Werkstatthandbuch

FL 912/FL 913/BFL 913

9-270

9-271

Ve
->¢‘€-

59. Introduce plston Into
cylinder s that the arrow for
"alr dlscharge slde"™ polnts
towards the recesses In cyllnder
for the pushrod mver tubes.

Flg. 9-270

60. Affix shims In place with a
i1ttle grease.

Note:

Jo permlt correctlon wlthout
having o rem ve cyllnder
following plston crown celarance
measurement, flt preferably three
shims.

Ftg. 9-271

6l. FIt bearlng shells In
onrectlng rod and matchling
bearing cap.

Flg. 9-272

62, lInsert cylinder c/w plston
and oonnrectlng rod so that the
arrow on plston crown polnts
fowards tappet bores.

Flg. 9-273
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KHD
DEUTZ
i
63. Push blg-end of wnnecting v
rod carefully onto crankpln, oll “)$<“
blgend bearing and fit bearing 1
cap.
Flg. 9-274
64. lInsert rew blg-end o l+s and e
tighten as speclfled. > €
Flg. 9-275 A

42:845

9-275

65. Allgn cyllnders.

Note :

Check/adjust plston crown
clearance. See Chapter 2.

Flg. 9-276

9-276
66, Place on Intermedlate rings,
Ilghtly affixing wlth grease If }
necessary.
Flg. 9-277

42-83
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9-278

9-279

67. Place on cylinder heads.
Flg. 9-278

68, Measure lenght of cyllnder
head boits.

Note :

Rerew cyllnder head bolts If
strechted.
Flg. 9-279

69, lInsert cyllinder head bolts
c/w washers, with threads [lghtly
olled. Allgn cylinder heads.

Note :

Pay attention to varlatlon of
washers. See Technlical Clrcular.
Flg. 9-280

70. Tighten cylinder head bolts
as speclfled.
Flg. 9-28l
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KHD

7l. Insert plugs c/w saling
rings and tighten as speclfled.
Flg. 9-282

-
2

9-282

72. Fit spring on pushrod cover
tube and compress with tooi.
Flg. 9-283

73. Preassemble pushrod oower
tube.

Assembly sequence:
l. Proflle washer

2, lower proflle seal
3. Upper proflle seal

Note:

Always remew proflle seals. 32-140 - . ‘ SR
Flg. 9-284 -

74, Introduce pushrod cover tube

flrst Into the crankcass and then WV
Into the cylinder head. Withdraw > €
spring compressor. ¥
Note:

For tnstallling the pushrod cower
tubes In case of alr-fo-alr
heatling system, se Chapter 3.
Flg. 9-285

9-285 9/77
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KHD
1
->$ o 75. lnsert pushrods.
T
Note:
Pay attentlon 1o varlatlon of
pushrod lengths. See Technlcal
Clrcular.
Flg. 9-286
i’ 76. Fit rocker arm brackets and
-9$6- tighten nuts as speclfled.
L)
916 Note :

Set valwe clearance.

See Chapter 2.
& Flg. 9-287

77. Affix gasket wlth seallng
compound, the graphlited surface
faclng towards cylinder head.

9-287

Flg. 9-288
9-288
@ 78. F1t rocker chamber cowers and
")Af"' Inssrt bolts c/w jolnt washers.
Flg., 9-289
L]

9/78 9-289
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79. Tighten bolts as speclfled.
Flg. 9-290

80. Affix speclal seallng rling
wlth a [lttle grease on graph!ted
slde onto Injector.

Note:

Installatlon of Injector In case
of 2-stage ombustion: See
Chapter 7.
Flg. 9-291

8l. Install Injector. Insert
gulde plece.
Flg. 9=292

82, Place on thrust plece and
ciamp!ing brldge.
Flg. 9-293

9-293 9/79
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KHD -
DEUTZ
1
-¢->&<-'- 83. Screw on hex. nut for
¥ fastenlng Injector and tlighten
as speclfled.
— Flg. 9-294
910
{ FINAL ASSEMBLY OF ENGINE
-*A -
v 84. Munt alr oowling bottom
part.
Flg. 9-295
1 85. Munt lube oll connecting
\J plpe.
">A<" Flg. 9-29
¥
e
d.)v‘.. 86. Fasten lubs oll connectling
A plpe with clilp.
¥

Flg. 9-297
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87. Tlghten cap screws for
cuttling-ring jolnts as speclfled.
Flg., 9-298

42-862 A
¥ <

88. Mount upper covwer plate.
Flg., 9-299

89. Munt rear stay plate, after
turning In by a few threads
Inslde o+ c/w washer.

Flg. 9-300

90. Munt front stay plate.
Flg. 9-30l
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91. insert cable fastener In
front stay plate.
Flg. 9-302

9-302

92. Munt discharge alr baffle
plate.
Flg. 9-303

9-303

93. Affix gaskets to lube oll
oo ler with grease.
Flg. 9-304

94, Place lube oll ooler In
posltlon and fasten {lghtly wlth
ore boit.
Flg. 9-305

9/82 9-305



Werkstatthandbuch FL 912/FL 913/BFL 913

KHD
95. Mount flifer bracket. Tighten ¥
unlformly bolts of fliter bracket > €
and of lube oll oo ler. T
Fig. 9-306

9-306

9. Screw on rew  fllfer ¥
cartridges for ful and oll. A 3
Attach fuel Ilmes at Injection 1

pump, feed pump and fliter

bracket.
Flg. 9-307

97. Munt backleakage Ilne c/w
banjo bolts and ssallng rings at

the Injectors.
Flg. 9-308
9-308
98, Mount Injectlon Iimes
provided wlth new rubber strip.
Flg. 9-309

?-309 9,/83
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@ -
25

9-310
K2
->$<-
9-311
Il

9-312

9,/84 9-313

FL 912/FL 913/BFL 913

99. Munt rubber grommets and
back leakage connecting plpe.
Flg. 9-310

100. Munt coltlng biower.
Flg. 9-311

10l. Place O-seal on V-belt
tenslorer.
Flg. 9-312

102, Fasten V-belt tenslorer vla
two studs and ore M 8 x 30 bol+t.

Note:

On englnes without V-be it
tenslorer, munt cover and fasten
vla three studs.

Flg. 9-313
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103, Screw on warnlng switch and

fasten wlth lock nut.
Flg. 9-3i4

104. Secure cable for warning
switch In fasterer. Gonnect plug
at warnlng switch.

Flg. 9-31i5

105. [nsert breather with sealling
compound and fsten to crankcase
fogether with cable for warning
swltch.

Flg. 9-3i6

106. Check allgnment of V-belt
tensloning pulley with V-belt
pulley on crankshaft.

Flg. 9-317

FL 912/FL 913/BFL 913

KHD

9-314

9-315

9-316

9-317 9/85
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107. Gorrect any misallgnment
wlth compensating washers.
Flg. 9-318

9-318

L7 108. Place on V-belts.
R ErN\as Flg. 9-319

9-319

109, Munt cover.
Flg. 9-320

9-320
110. Afflx gasket on crankcase
wlith grease and place on
Intermed! ate plate oworrectly
allgned.
Ftg. 9-321i

9/86 9-321
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I, Affix gasket on Intermedlate
plate with greass and place on
oll pan correctly allgned.

Flg. 9-322

I12. Insert bolts for oll pan and
tighten up.
Flg. 9-323

113, Munt cower plate.
Flg. 9-324

114, Mount retalmer for breather
hose.
Flg. 9-325

FL 912/FL 913/BFL 913

42-761
L

9-322

9-325

5,/87
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115. Mount starter motor.
Fig. 9-326

9-326

{16. Mount gaskets for intake and
exhaust manifolds, flattened ends
at top.

J
A

Note:

ThsTall gaskets for  exhaust
manifoid with knurled side away
from the cylinder head.

Fig. 9-327

9-327
I17. Check rubber sleeves for
reuse. Mount intake manifold.

Q Fig. 9-328

IK
%

9-328

118, In case of divided exhaust
manifold, relocate sealing rings.
Fig. 9-329

9/88 9-329
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119. Munt exhaust manlfold.
Flg. 9-330

120. Check rubbsr sleeves for
reuse. Munt turbocharger.
Flg. 9-331

121, Munt alr cowlling.

Flg. 9-332 N
1Y
/)
122, Mount lfube oll ilme c/w new
gasket at turbocharger - . $<"'
Flg. 9-333 !
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9-334
<>
9-335
Y
’Q‘
9-336
¥
P>A<-

9/90 9-337

FL 912/FL 913/ BFL 913

- and c/w mew seallng rings at
fliter bracket.
Flg. 9-334

123. Remwe englne from assembly
stand.
Flg. 9-335

124. Mount retalrer for
alternator tfogether with spacer
bushes.

Flg. 9-336

125. Fasten alternator to
retalner.
Flg. 9-337
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Werkstatthandbuch AR

126, Fasten adjusting strap to
front owr. Fasten alternator
o adjusting strap.

Flg. 9-338

127, Place on. V-belt. Tenslon
V=be it by pulling the alternator
round. Tlghten up bolt on the
adjusting strap.

Flg. 9-339

9-339

128. Pretenslon tenslonling
pulley. Place on V-beits for
@o llng blower.

Flg. 9-340

9-340

[29. Screw on cwower of tenslonlng J

pulley.
Flg. 9-341

> et

9-341 901
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92

9-342

FL 912/FL 913/BFL 913

130, Llock V-beit pulley wlth
retalner. Tlghten bo |+ as

speclfled.

Note:

Bo It has left-hand thread!
Flg. 9-342
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Working Principle of Turbocharging

For improving the output, in-line engines are normally fitted with
one turbocharger whereas V-engines are often fitted with two, one
for each cylinder bank. The turbine rotor of the turbocharger is
driven by the engine exhaust gases. The compressor impeller which
is mounted on the same shaft takes in fresh air from outside and
delivers it under pressure to the cylinders. By this method, the
air volume entering the combustion chambers of turbocharged
engines is increased as compared to naturally aspirated engines.

Hence, the quantity of fuel injected increases and thus the output
can be raised.

Since the temperature of the intake air goes up through being
compressed by the compressor, charge air coolers may become
necessary in order to bring down again the charge air temperature.
By cooling down the charge air, the charge air density is
increased as desired whilst the charge air pressure is kept
reasonably low. Furthermore, where air-cooled charge air coolers
are involved, the combustion air is cooled down to such an extent
that the engine and the exhaust gas temperatures are not higher
than those of naturally aspirated engines.

When the turbine rotor is driven by the kinetic energy of the
exhaust gases emitted from the cylinders, this is called pulse .
charging. Where pulse charging is employed, only those cylinders

which do not exhaust simultaneously are linked together by the
exhaust pipe in order to allow for the pressure fluctuations to

build up undisturbedly before the turbine. This in why engines

with a large number of cylinders require separate exhaust pipings
and a multi-flow turbine intake manifold.

The hot exhaust gas also heats up the bearings. Therefore, good
lubrication and cooling of the bearings is essential, which is

ensured by means of a lube o0il piping connected to the lube oil
circuit of the engine. '

10/1



RECOMMENDATIONS FOR
OPERATION AND MAINTENANCE

‘Turbolader

Valid: 5900 008 2556 03.84 E
Replaced: 5900 008 2527 03.79 E

The Engine Manufacturer’s recommendations for Operation and Maintenance shall be authoritative for
the operation of Turbocharged Engines. Special attention should be paid to:

1. Operation Recommendations

® When the engine is started a full load should not be put on right away. We recommend that after the

engine has been left to idle for a short time, it is then warmed up at medium speeds and with a medium
load.

® After the engine has been operating at full load for a longer period of time, we recommend a short idling
time before switching off, in order to avoid heat accumulating.

2. Maintenance Recommendations
® Turbochargers and boost pressure control valves do not require any maintenance.

® Engine oil has to be changed regularly in accordance with the Engine Manufacturer’s Instructions.

® Maintenance work has to be carried out reguiarly on the oil filter and air fiiter systems, in accordance
with the Engine Manufacturer’s Instructions.

® Checks have to be made on the oil, air and exhaust piping, as well as, on ail other connections and
seals, to ensure that they are still tight and no damage has occurred.

® When carrying out maintenance work on the engine (e.g. adjusting valves), in most cases the piping
leading from or to the turbocharger must be removed. Close the piping openings on the turbocharger.
Before fitting, clean the piping carefully.

® When fitting the turbocharger to the engine, fill the bearing housing with clean oil and before fitting
make absolutely sure that all piping connected to the turbocharger is cleaned carefuily.

If this advice is followed a turbocharged engine has, from the experiences which we have had, the
same lifespan as a naturalily aspirated engine.

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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POSSIBLE DISTURBANCES IN
TURBOCHARGED DIESEL ENGINES
WITHOUT BOOST PRESSURE

CONTROL VALVES

Type of disturbance

@Turbolader

Valid:

5800 008 2553 01.84E

Replacing: 5900 900 0057 05.72E

Possible cause

Remedy

1. Lack of power boost pressure
too fow

2. Power and/or boost pressure
too high

3. Black exhaust smoke

4. Blue exhaust smoke

5. Oil leakage at turbocharger

1.0 Air filter system dirty.
Suction and pressure pipes
deformed and/or {eaking

1.1 Too high flow resistance in the
exhaust gas system and/or
leakages upstream of turbine

1.2 Injection unit and/or fuel system
defective

1.3 Compression too low

1.4 Charge air cooler dirty

1.5 Turbocharger defective, wheels
rubbing on housing walis

2.0 Injection unit defective

See points 1.0, 1.3, 1.4, 1.5, 2.0

4.0 Worn valve guides and/or piston
rings

4.1 Compressor-side and/or
turbine-side sealing in the
turbocharger defective

4.2 Turbocharger oil drain pipe
clogged and/or deformed

4.3 See 1.0

5.0 Oil feed pipe and/or oil drain
pipe ioose and leaking

5.1 Leakage at connection between
compressor and bearing
housings

Aktiengeselischaft Kiihnle, Kopp & Kausch

Examine filter system, service or
replace filter if required.

Check and repair or repiace pipes,
tighten untight joints

Check exhaust brake, pipes, gaskets
and silencers, carry out repairs
required

Check setting values and function,
correct if required

Check valves, cylinders and pistons,
service or repiace defective parts if
required

Clean unit and replace if necessary

Examine turbocharger, repair or
replace if necessary

Check setting values and function
and correct if required

Measure blow-by volume at
crankcase outlet, overhaul engine if
required

Examine turbocharger, repair or

repiace it as required

Clean oil drain pipe, repair if
necessary

Clean turbocharger, check for
leakages and rectify

Repair or replace turbocharger

D-6710 Frankenthal/Pfalz
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REMOVAL AND MOUNTING OF

'y
4

TURBOCHARGER

ug} |. Btank off connections on

a compressor and tfurbine sides and
remove lube oil {ine.
Fig. 10~}

2.Remove oil return fine.
Fig. 10-2

10-2

3.Screw off flanges and take off

turbocharger.
Flg. i0-3

10-3

4. Mount connection branch (on
A turbine side) and pipe bend,

arrow.
Fig. 10-4

10/5 10-4
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5. Mount exhaust turbocharger,

using new seals.
Fig. 10-5

Note:

When mounting the turbocharger
to the engine fill bearing
housing with clean oil.

Prior to that clean lube oil
tIne thoroughly.

10-5

6. Fit tube cil line with new

seal .
Fig. 10-6, LH-side

7. Fit ol return tine with

rubber sieeve and hose clips.
Fig. 10-6, RH-side

10-6

10/6
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- REPAIR GUIDELINES @Tur bolader
Series 3LD, 3LDZ .

ALWAYS USE GENUINE KKK SPARES! Giiltig: 5900 008 25 43 10.86 D
Ersetzt: 5900 008 25 43 03.82

The numbers in brackets are the
item nos. of the parts concerned.

I. DISMANTLING

{.] - Mark poslitions of houslings
(22, 25) relative to bearing
housling (1),

- Remove fastenings
(24 and/or 27).

~ Remove housing.

IMPORTANT:

Danger of blade damage when
canted.

- Clamp rotor (5) at hub in
special jaws (see Repair Tools)

and remove shaft nut (21).
Fige 1.1

- If shaft nut is jammed heat to
a max. temp. of 130° C, using
hot air biower. (Rotor thread
must be protected against
overheating.)

IMPORTANT:

When loosening shaft nut (21)
take care that shaft is not
subjected to bending stresses.

t.2 - Heat compressor impelier
(20) to a max. temp. of 130° C,
using hot air blower (see Repair
Tools) (protect rotor thread
against overheating) and
carefully press out rotor (5),
using a press (upright drill
press).

Fig. 1.2

{.3 - Remove snap ring (18) and
Iift off bearing plate (17).
Flg. 1.3

- Press sealig bush (!1) out of

bearing plate (17); remove
piston ring (12).

-~ Remove oil deflector (13),
thrust ring (8) and thrust
bearing (i10).

= Lift off bearing housing (1)

from rotor (5); remove plston
rings(s) (6).

- LIft off bearing bush (3) from
shaft,

Aktiengeselischaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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REPAIR GUIDELINES
Series 3LD, 3LDZ

@Turbolader

Giiltig: 5900 008 25 43  10.86 D
Ersetzt: 5900 008 25 44  03.82

2. CLEANING AND INSPECTING OF THE PARTS

2.1 Cleaning of the parts

- Thoroughly clean all parts:

housings (1, 22, 25), rotor (5), compressor impeller (20), bearing
plate (17), heat shield (31) and clamping strap (27) by wet sand
blasting.

- Rotor thread: remove LOCTITE residue!

IMPORTANT :

Protect bearing bores and piston ring contact surface on bearing
housing (1), shaft on rotor (5) and piston ring contact surface on
bearing plate against the blasting medium.

2.2 Checking the parts

2.2.1 visual check

- Check housings (1, 22, 25), heat shield (31) and impellers for
cracks, foreign matter and chafing marks. Inspect oil supply bores
in bearing housing (1) for foreign matter. Inspect piston ring
contact surfaces and bearing points for damage.

— Check turbine housing (25) for scale and exhaust inlet and outlet
flanges for flatness.

- Check impellers (5, 20) for bent or broken blades and rotor shaft
for score marks at bearing points.

LIMITS FOR REUSE:
Wearing parts worn beyond wear limits (see permissible wear
tolerances) and rotating parts featuring cracks must be replaced.

Turbine housing: Radial cracks up to 10 mm in the area of the
tongue and the partition are permissible. Figs. 2.1 and 2.1.1
Slight chafing marks in the area of the contour are acceptable. In
case of scale deposits on the web at exhaust inlet and on the
contour, replace part.

Distorted exhaust inlet and outlet flanges must be replaced.
Rotor: Do not straighten bent blades. Rotors with bent blading
must be replaced.

Rotors exhibiting chafing marks and cracks must be replaced.

2.2.2 Dimensional check

- Support rotor (5) at two bearing points in vee-blocks (see Repair
Tools).

- Set dial gauge feeler onto shaft at about 5 mm from compressor
impeller seating.

- During the check press shaft firmly onto blocks at constant
pressure.

- If the true running deviation exceeds 0.008 mm, replace rotor.
Fig. 2.2

2.3 Dynamic balancing check of rotor assembly

~ If the rotor assembly is to be reused, the assembly must be
checked for proper balance. For this purpose, see the notes given
in Service Information code no. 7/03/007.

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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REPAIR GUIDELINES
Series 3LD, 3LDZ

@Turbolader

Giiltig: 5900 008 25 43 10.86 D
Ersetzt: 5900 008 25 45 03.83

3. ASSEMBLY

UTMOST CLEANLINESS IS REQUIRED:

~ Oil bearing parts and rotor shaft before fitting.

3.1 - Clamp rotor (5) in special jaws at hub (see Repair Tools),
insert piston ring(s) (6) in groove privided.

- Slide bearing bush (3) onto rotor shaft.

- Guide bearing housing (1) carefully onto shaft. Fig. 3.1

- Take care that piston rings are aligned centrally. When using two
piston rings the gaps must be offset by 180 degr.

- Insert thrust bearing (10), thrust ring (8) and oil deflector
(13).

3.2 Before mounting the bearing plate (17):

— Insert sealing bush (1l1) with piston ring (12). Fig. 3.2

- Coat O-ring (16} with brake cylinder paste (e.g. ATE) and insert
in groove provided in bearing plate. '

- Fit snap ring (18).

3.3. - Heat compressor impeller (20) to a max. temp. of 130° C,
using hot air blower or heating/drying oven.

- 0il compressor impeller seating on rotor (e.g. with Shell Ensis
20 W 20).

- Slide compressor impeller (20) onto rotor (5) and tighten shaft
nut (21) to 10 Nm. When cooled down to room temperature apply
LOCTITE ‘640 to compressor impeller (see sketch). Loosen shaft nut

and tighten to 27 Nm.
IMPORTANT :

Do not subject shaft to bending stresses when tightening shaft nut
(21).

- Apply elastic sealing compound (LOCTITE 573) to compressor
housing seating; mount housing 22).
~ Seal shaft nut and threaded stem of rotor with locking compound.

—- Gauge axial and radial clearances (see chapter Gauging of Bearing
Clearances).

IMPORTANT:

s PR : LOCTITE 640
Do not cant housing (22) when positioning. aufbringen

- Tightening torque for bolts: 16 Nm.

3.4 - Mount turbine housing (25) Einbauskizze Wellenmutter
IMPORTANT :

Do not cant housig (25) when positioning.

- Fit clamping strap (27) with new hexagonal nut and torque to 14
Nm. Fig. 3.4

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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REPAIR GUIDELINES
Series 3LD, 3LDZ

Aktiengesellschaft Kithnle, Kopp & Kausch

10/11

REPAIR TOOLS

Standard toois

Box wrench - opsning
width 10, 7/16"

7/16" socket spanner

Socket spanner with
T-socket, opening width
13

Torque wrench, measuring
range 0-60 Nm
sockets, opening widths

10, 13, 17, 7/16", with 3/8"

square drive hole

Snap ring pliers
KKK Part No. 54554088 J 3|

Screwdriver, hammer,

rubber mailet, protective
caps for vise

Dial gauge, 0.0! mm

divislon
DIN 878, Al

Precision dial gauge,
0.00! mm division
DIN 879, BI-20

Special toois
Clamping strap pliers
KKK Part No. 15 50 073

Hot air blower

e.9. Leister make:
Leister hot air +tooi
Type "Ghibii 2"
Part No. 08 L 130

Vise jaws,
Drwg. No. 155 0013

Gauge, Drwg. No. 158 2036

Supporting tube
dia. 102, L = 160

Auxiliary mandrel,
dla. 7.7, L = 35

&Turbolader

Gultig: 5900 008 25 43
Ersetzt: 5900 008 25 05

For loosening fastening bolts on
compressor housing

For loosening ciamping strap nut

For loosening shaft nut

For tightening shaft nut and
fastening boits

For fitting and removing snap
rings for bearing plate

Auxiiiary tools

For gauging end float and
radiai clearance

For checking true running of
rotor

For loosening clamping strap

For removing and refitting of
compressor impellier

For clamping rotor at stub for
performing repair work

For checking rotor for true
running

For supporting the core assy. in
case of seized compressor impeller

In connection with supporting tube

for removal of rotor in case of
seized compressor impeliler

10.86 D
06.71

D-6710 Frankenthal/Pfalz



BEARING CLEARANCES
Series 3LD, 3LDZ

DETERMINING THE 2 Turbolader

Giltig: 5900 008 25 43 10.86 D
Ersetzt: 5900 008 25 46 03.83

|. Geuging axiai clearance (end MeBstelle _
fioat)

- Place contact point of dlal
gauge in position at turbine
rotor hub center.

Fig. .1

- Press rotor down and set dial
gauge to zero.

- Press rotor against diai gauge
and record deflection of pointer.

- Permissiie axial clearance;:
0.25 mm

1.1

2. Gauging radial clearance

- Radial clearance is to be
determined at turbine end only.

MeBstelle

- Place contact point of dial

gauge in position on cone of
turbine rotor hub.
Fig. 2.1, 2.2

« Pul! down turbine rotor hub,

using a spring batance. Spring
force: 50 N
Set dial gauge to zero!

2.1

Pull up turbine rotor hub, using
spring balance. Spring force:
50 N.

Auflagepunkt der
- Record defiection of pointer. MeNuhrspitze
- Repeat this measuring )
procedure with rotor turned by
90°,

- Permissible radial clearance:
0.60 mm

77

Menkraft
Gauge point

Contact point of dlal gauge
2,2

Spring force

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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“bol r
PERMISSIBLE WEAR LIMITS Turbo ade

Model 3LD, 3L.DZ

Gililtig: 5900 008 25 43 1086 D
Ersetzt: 5900 008 25 49 03.82

. . Rotor
Use new piston rings and Detail X
bearing bushes in any case eratl
Co
Bearing housi C
g housing C,

| Wear of piston

RZZ ST X

Z
ik . ,
L 77 XS ‘ } Vi \/ ’:P'}
R.: : - . A B { : :
-/ N\
"2 Z ? ’
Sealing bush
Thrust ring Detail Y Thrust bearing

Wear of piston ring groove

Q
| . | | AW |
O

R. Ex Fo
- Y (T €, F; A ﬁg

Dimensions in mm
Dimensions in ym

M Od e l A B o8 C. D E, E, Fy F, G R Ry R B.

3LD, 3LDhZ 22,27 112,193 | 332 | 337 | 223 | 1,72 | 1,77 | 332 | 337 | 269 4 16 4 8

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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Series 3LE, 3LK, E, 4LB, 4LE, 4LF,

REPAIR GUIDELINES 2 Turbolader
4LG, 4LGZ, 4MF, 3LEP

Giltig: 5900 008 25 10 1086 D
Ersetzt: 5900 008 25 10 05.73

ALWAYS USE GENUINE KKK SPARES!

The numbers in brackets are the
{tem nos. of the parts concerned.

I. DISMANTLING

I+l = Mark positions of housings
(22, 25) relative to bearing
housing ().

- Remove housing fastenings
(24 and/or 27).

~ Remove housing.

IMPORTANT :

Danger of blade demage when
canggd. e

- Clamp rotor (5) at hub in
special jaws (see Repalir Tools).

~ Remove shaft nut (21), using
T-spanner.
Flg. 1.1

- if shatt nut Is jammed heat to
a max. temp. of 130° C, using
hot air blower. (Protect rotor
thread agalinst overheating.)

IMPORTANT:
¥When loosening shaft nut (21)

take care that shaft Is not
subjected to bending stresses.

.2 - Heat compressor impeiier
(20) to a max. temp. of 130° C,
using hot air blower (see Repair
Tools) (protect rotor thread
agalinst overheating) and
carefully press out rotor (5),
using a press (upright drill
ress).

fg. 1.2

t.3 - Remove snap ring (i8) and
{11+ off bearing piate (17},
Fig. 1.3

- Press sealing bush (11) out of
bearing plate (17); remove
piston ring (12),

- Remove oll defiector (13),
thrust ring (8), thrust bearing,
(10) spacer sieeve (9) and
thrust ring (8).

t.4 = Lift off bearing housing
(1) from rotor (5), remove
piston ring (6) and bearing
elements (3) at compressor and
turbine ends from bearing
housing.

1.5 - Remove supporting ring
(31) from bearing housing (1) =
does not apply to all models.

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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Series 3LE, 3LK, E, 4LB, 4LE, 4LF,

REPAIR GUIDELINES @Turbolader
4LG, 4LGZ, 4MF, 3LEP

Giiltig: 5900 008 25 10 10.86 D
Ersetzt: 5900 008 25 44 03.82

2. CLEANING AND INSPECTING OF THE PARTS

2.1 Cleaning of the parts

- Thoroughly clean all parts:

housings (1, 22, 25), guide ring (35), rotor {(5), compressor
impeller (20), bearing plate (17), heat shield (31) and clamping
strap (27) by wet sand blasting.

- Rotor thread: remove LOCTITE residue!

IMPORTANT :

Protect bearing bores and piston ring contact surface on bearing
housing (1), shaft on rotor (5) and piston ring contact surface on
bearing plate against the blasting medium.

2.2 Checking the parts

2.2.1 Visual check

- Check housings (1, 22, 25), heat shield (31) and impellers for
cracks, foreign matter and chafing marks. Inspect oil supply bores
in bearing housing (1) for foreign matter. Inspect piston ring
contact surfaces and bearing points for damage.

- Check turbine housing {(25) and guide ring (35) for scale and
cracks and exhaust inlet and outlet flanges for flatness.

- Check impellers (5, 20) for bent or broken blades and rotor shaft
for score marks at bearing points.

LIMITS FOR REUSE: i .
Wearing parts worn beyond wear limits (see permissible wear
tolerances) and rotating parts featuring cracks must be replaced.

Turbine housing: Radial cracks up to 10 mm in the area of the
tongue and the partition are permissible.

Figs. 2.1 and 2.1.1

Slight chafing marks in the area of the contour are acceptable. In
case of scale deposits on the web at exhaust inlet and on the
contour, replace part.

Distorted exhaust inlet and outlet flanges must be replaced.
Rotor: Do not straighten bent blades. Rotors with bent blading
must be replaced.

Rotors exhibiting chafing marks and cracks must be replaced.

2.2.2 Dimensional check

- Support rotor (5) at two bearing points in vee-blocks (see Repair
Tools).

- Set dial gauge feeler onto shaft at about 5 mm from compressor
impeller seating.

- During the check press shaft firmly onto blocks at constant
pressure.

- If the true running deviation exceeds 0.008 mm, replace rotor.
Fig. 2.2

2.3 Dynamic balancing check of rotor assembly

- If the rotor assembly is to be reused, the assembly must be
checked for proper balance. For this purpose, see the notes given
in Service Information code no. 7/03/007.

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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Series 3LE, 3LK, E, 4LB, 4LE, 4LF,

REPAIR GUIDELINES &Turbolader
4LG, 4LGZ, 4MF, 3LEP

Giltig: 5900 008 25 10 10.86 D
Ersetzt: 5900 008 25 11 03.84

3. ASSEMBLY

- Utmost cleanliness is required.

- Oil bearing parts and rotor shaft before fitting. Fit bearing
parts at turbine end (2, 3, 4) in bearing housing. Fit snap ring
(2) at compressor end to fix the bearing.

- Models with supporting ring at turbine end: Place supporting ring
(31) onto bearing housing (1).

3.1 - Clamp rotor at hub in special jaws (see Repair Tools), insert
piston ring (6) in groove provided.

-~ Guide bearing housing (1) carefully onto shaft. Fig. 3.1

—~ Take care that piston ring is aligned centrally.

- Insert bearing element (3) and fit snap ring (2).

- Insert thrust ring (8), bush (9), thrust bearing {10), thrust
ring (8) and oil deflector (13).

3.2 Before mounting the bearing plate (17):

- Introduce sealing bush (11) with piston rings (12).

- Piston rings must be installed with gaps offset by 180 degr.
Fig. 3.2

- Fit O-ring (16) into groove provided on bearing plate.

- Fit 'snap ring (18).

3.3 - Heat compressor impeller (20) to a max. temp. of 130°C, using
hot air blower or heating/drying oven.

- 0Oil compressor impeller seating on rotor (e.g. with Shell Ensis
20 W 20).

~ Slide compressor impeller (20) onto rotor (5) and tighten shaft
nut as follows:

Models E, 41G: Tighten hot compressor impeller to 14 Nm. When
impeller has cooled down to- room temperature apply LOCTITE 640 (see
sketch), loosen shaft nut and tighten to 27 Nm.

3.2
Model 4LB: Tighten hot compressor impeller to 14 Nm. When impeller
has cooled down to room temperature tighten to 27 Nm.
Models 3LK, 3LE and 3LEP: Tighten hot compressor impeller to 9 Nm.
When impeller has cooled down to room temperature-tighten to 18 Km.

Models 4LE and 4LF: Tighten hot compressor impeller to 25 Nm. When
impeller has cooled down to room temperature apply LOCTITE 640 (see
sketch 4LE, 4LF), loosen shaft nut and tighten to 5 Nm and 60° - 5°
tightening angle

LOCTITE 640

Model 4MF: Set of spare parts 5252 711 00 00/01 (old), tighten hot aufbringen

compressor impeller to 21NNm. When impeller has cooled down to room
temperature apply LOCTITE 640 (see sketch), loosen shaft nut and
tighten to 42 Nm. Sets of spare parts 5252 711 00 02/03/04/05/07
tighten hot compressor impeller to 28 Nm. When impeller has cooled
down to room temperature apply LOCTITE 640 (see sketch), loosen
shaft nut and tighten to 56 Nm.

Einbauskizze Wellenmutter

ATTENTION:

When tightening shaft nut (21) take care that shaft is not
subjected to bending stresses.

Einbauskizze Wellenmutter
4LE, 4LF

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
10/17



Series 3LE, 3LK, E, 4LB, 4LE, 4LF,

REPAIR GUIDELINES @Turbolader
4LG, 4LGZ, 4MF, 3LEP

Giiltig: 5900 008 25 10 10.86 D
Ersetzt: 5900 008 25 11 03.84

- Seal shaft nut and threaded
stem of rotor with locking
compound.

- Gauge axial and radial
ciearances (see chapter Gauging.
of Bearing Clearances).

~ Fit O-ring (34) in bearing

housing groove, thus sealing the
compressor housing.

= Mount compressor housing (22).

IMPORTANT
Do not cant housing (22) when
positioning.

3.4 - Mount turbine housing (25)
with guide ring (35) If provided.

ATTENTION:
Do not cant turbine housing (25)
when positioning.

- Fit clamping strap with new
hexagonal nut and torque to
14 Nm (4LB) or 10 Nm
(E/4LE/ALG/4LGZ) .

- Torque for screw connection at
turbine end: 23 Nm (4MF), 20 Nm
(3LK, 3LE, 3LEP)

-~ Torque for screw connection at
compressor end: 6 Nm (3LK, 3LE,
3LEP)

Fig. 3.4

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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Series 3LE, 3LK| E, 4LB, 4LE, 4LF,

REPAIR GUIDELINES ‘Turbolader'
4LG, 4LGZ, 4MF, 3LEP

Giiltig: 5900 008 25 10 10.86 D

Ersetzt: 5950 512 00 19 05.73
4. REPAIR TOOLS

4.1 Standard tools

- Box wrench - opening For loosening f?sfening bolts on
width 10, I3 compressor housing

- 7/16" socket spanner For loosening clamping strap nut
7/16" open end/box wrench

- Socket spanner with For ioosening shaft nut
T-socket, opening width
13, 17

- Torque wrench, measuring For tightening shaft nut and
range 0-60 Nm fastening bolts

sockets, opening widths
10, 13, 17, 7/16", with 3/8"
square drive hole

- Snap ring pliers for 4LB, For fitting and remTving
4LG, 4MF bearing bush snap rings
KKK Part No. 1550 152 or
1550 153

- Snap ring pliers For flTTl?g+and remoying
KKK Part No. 54554088 J 31 bearing piate snap rings

- Screwdriver, hammer, Auxiliary tools

rubber maliet, protective
caps for vise

- Dlal gauge, 0.0l mm For gauging end float and
division radial clearance
DIN 878, Al

- Precision dial gauge, For checking true run ing of
0.001 mm division rotor

DIN 879, BI-20

4.2 Special tools

- Clamping strap pliers For loosening clamping strap
KKK Part No. |5 50 073

-  Hot air biower For removing and refitting of
e.g. Leister make: compressor impelier

Leister hot air tool
Type "“Ghibli 2"
Part No. 08 L 130

- Vise jaws For clamping rotor at stub when
Drwg. No.,l55 0013 performing repair work
-  Gauge, Drwg. No. 158 2036 For checking rotor for true
' ' running
- Supporting tube For supporting the core assy. iIn
case of seized compressor impeller
3LK, 3LE and 3 LEP, dla. 102, L = 160
4LE, 4LF, 4LG, 4LGZ, dia. 122, L = 160
4LB dla. 158, L = 160
4MF dia. 170, L = 160
- Auxlliary mandrel, In connection with supporting tube

for removal of rotor In case of
selzed compressor impeller

3LK, 3LE and 3LEP dia. 7.7, L = 35

4LE, 4LF, 4LG, 4LGZ, 4LB dia. 10.9, L = 55

4MF dla. 12.5, L = 65

Aktiengesellschaft Kiihnle, Kopp & Kausch  D-6710 Frankenthal/Pfalz
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CLEARANCES
Series 3LE, 3LK, E, 4LB, 4LE, 4LF,
4LG, 4LGZ, 4MF, 3LEP

DETERMINING THE BEARING @Turbolader

Giiltig: 5900 008 25 46 10.86 D
Ersetzt: 5900 008 25 46 03.83

I. Gauging axial clearance (end

float) MeBstelle
M
- Place contact point of dial
gauge in position at turbine
rotor hub center.
Fig. 1.1
- Press rotor down and set dial \J

gauge to zero.

- Press rotor against diail gauge
and record deflection of pointer.

- The permissible axial
clearance of modeis &, 3LE,
3LEP, 3LK, 4LB, 4LE, 4LF and 4MF
Is 0.15 mm

and 0.20 mm for modeis 4LG, 4LGZ 1.1

2. Gauging radial clearance

- Radial clearance is to be
determined at turbine end only.

MeBstelle

- Place contact point of dial

gauge in position on cone of
turbine rotor hub.

Fig. 2.1, 2.2

= Pull down turbline rotor hub,

using a spring balance. Spring
force: 50 N
Set dial gauge to zero!

Pul! up turbine rotor hub, using 2.1
spring balance. Spring force:
50 N,

- Record deflection of pointer. Auflagepunkt der

Mefuhrspitze

- Repeat this measuring A\\\
rocedure with rotor turned b

8o°. Y IN » ——
- The permissible radiai ﬁ\\\\f\\::i/,ﬁgég
clearance of modeis E, 3LE,

3LEP, 3LK, 4LB, 4LE, 4LG, 416z
and 4MF s 0.65 mm

Menkraft
Gauge point

Contact point of dial gauge
2.2

Spring force

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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PERMISSIBLE WEAR LIMITS
Series 3LE, 3LK, E, 4LB, 4LE, 4LF,
4LG, 4LGZ, 4MF, 3LEP

bushes in any case

Use new piston rings and bearing’

@Turbolader

Giltig: 5900 008 25 10 10.86 D

Bearing housi G
;/ / earing housing Wear of piston ring groove
Z N : ‘ ‘ Rz e X
(_ ,// / ﬂ \ \/ \/ L ! ) T
R.s - : A B -
THIN. AV
Nalls b ? }
Sealing bush
Thrust ring Detail Y Thrust bearing
Thrust ring, turbine end
Ras v E.
S 7 ( E: N3
] . y :
1
-
] T —+ 41— R
a B /
é Wear of piston ring groove F %
D G
i }———-‘
Dimensions in mm
Dimensions in ym
A B C, C. D E, E, F G Ry | Re | Rs | Ry
3LK, 3LE 3LER 1906 | 11,17 | 2,89 | 294 | 249 | 332 | 337 1,1 5,33 4 1,6 4 8
E 2230 {14,255| 1,72 | 1,77 | 249 | 332 | 337 | 1,17 | 533 4 16 4 8
4LB 2701 1743 ( 1,72 | 1,77 | 249 | 332 | 337 1,1 533 4 1,6 4 8
4G 2701 | 1743 | 1,72 | 1,77 | 249 | 332 | 337 1,1 533 4 1,6 4 8
4LE, 4LF, 4LGZ 22,27 {14,255} 1,72 | 1,77 | 249 | 332 | 337 | 1,17 | 533 4 16 4 8
4MF 2701 | 1743 | 332 | 337 | 249 | 332 | 337 1,1 533 4 1,6 4 8

Aktiengesellschaft Kihnle, Kopp & Kausch
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REPAIR GUIDELINES

Series K2

S (22),

The numbers in brackets are the
item nos. of the parts
concerned. (See: Turbocharger
parts denomination and exploded
view.)

I. DISMANTLING

t.l Turbine housing (25) and
compressor housing (22).

- Mark the position of the
housings reiative to bearing
housing (1) and backplate (17).
Filg. 1.1

= Clamp tfurbine housing (25) at
gas inlet flange, using a vise.
(Use vise jaw protective caps.)

-~ Remove fastenings (23, 24, 27,
28) from compressor housing (22)
and turbine housing (25).

Fig. 1.2

- Remove turbine housing (25)
(when seized heat the area
concerned).

- Remove compressor housing
if seized use rubber
mallet.

Important:
Danger of blade damage when
canted.

1.2 Compressor impeller (20)

- Clamp rotor (5) at hub in
special jaws. (See Repair Tools).
Flg. §.3

- Remove shaft nut (21), using
T-spanner. |f shaft nut is
Jjammed heat to a max. temp. of
130°C, using hot alr biower.
Rotor thread must be protected
against overheating.

Figs §.4

important:

Shaft nut (21) Is secured with
LOCTITE 640, Take care that
shaft Is not subjected to
bending stresses.

Aktiengesellschaft Kiithnle, Kopp & Kausch

Turbolader

5900 008 25 32 03.87D
5900 008 25 32 06.84D

Gultig:
Ersetzt:

D-6710 Frankenthal/Pfalz
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REPAIR GUIDELINES &Turb Olader
Series K2

Gualtig: 5900 008 25 32 03.87D
Ersetzt: 5900 008 25 32 06.84D

- Heat compressor impeiler (20)
to a max. temp. of 130°C, using
hot air blower (see Repair
Toots) (protect rotor thread
against overheating) and

carefully press out rotor (5),
using a press (upright driil

press).
Figs. 1.5 = 1.5.1

Important:
Fit heat shield (31) centrally.

1.3 Bearing Housing (1)

- Carefully remove rotor (5)
from bearing housing (1),

- Remove piston rings (6) from
rotor (5).
Fig. 1.6

- Remove heat shield (31).

- Clamp bearing housing (i) in
vise between the oil feed and
return flanges.

Note: Use vise jaw protective
caps.,

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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REPAIR GUIDELINES ‘TU" bolader
Series K2 _

Giltig: 5900 008 25 32 03.87D
Ersetzt: 5900 008 25 32 06.84D

Remove fastening screws (18).
Fig. 1.7

{mportant:
Fastening screws (18) are
secured with LOCTITE 640,

- Remove backplate (i17) from
bearing housing (1).

- Press sealing bush (1!) out of
backplate (17).

- Remove O-rings (16, 34) from
backplate (17).

- Remove piston rings (6) from
sealing bush (11},

- Remove oil defiector ring
(11), oil deflector (13) and
thrust bearing (10) from bearing
housing (1).

Fig. 1.8

-~ Remove spacer sleeve (9) and
thrust rin? (8) from bearing
housing (i7J.

Fig. 1.9

- Remove snap rings (2) and
bearing bushes (3). (For snap
ring pliers see Repair Tools).
Figs. 1.10 = i.1}I

1.10

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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REPAIR GUIDELINES ‘Turbo,ader
Series K2

Gultig: 5900 008 25 32 03.87D
Ersetzt: 5900 008 25 32 06.84D

2. CLEANING AND INSPECTING OF THE PARTS

2.1 Cleaning of the parts

- Thoroughly clean all parts:

housings (1, 22, 25), rotor (5), compressor impeller (20),
backplate (17) and heat shield (31) by wet sand blasting.
IMPORTANT

Protect bearing bores and piston ring contact surface on bearing

housing (1) and shaft and backplate (17) on rotor (53) against the
blasting medium.

2.2 Checking the parts

2.2.1 Visual check

- Check housings (1, 22, 25), heat shield (31) and impellers for
cracks, foreign matter and chafing marks. Inspect oil supply bores
in bearing housing (1) for foreign matter. Inspect piston ring
contact surfaces and bearing points for damage.

- Check -turbine housing (25) for scale and cracks.

- Check gas inlet and outlet flanges for flatness.

- Check impellers (5, 20) for bent or broken blades and rotor
shaft for score marks at bearing points.

LIMITS FOR REUSE:
Wearing parts worn beyond wear limits (see permissible wear
tolerances) and rotating parts featuring cracks must be replaced.

Turbine housing: Radial cracks up to 10 mm in the area of the
tongue and the partition are permissible.
Figs. 2.1 and 2.1.1

Slight chafing marks in the area of the contour are acceptable. In

case of scale deposits on the web at exhaust inlet and on the
contour, replace part.

Distorted exhaust inlet and outlet flanges must be replaced.

Rotor: Do not straighten bent blades. Rotors with bent blading
must be replaced.

Rotors exhibiting chafing marks and cracks must be replaced.

2.2.2 Dimensional check

- Support rotor (5) at two bearing points in vee-blocks (see
Repair Tools).

- Set dial gauge feeler onto shaft at about 5 mm from compressor
impeller seating.

- buring the check press shaft firmly onto blocks at constant
pressure.

- I£f the true running deviation exceeds 0.008 mm, replace rotor.
Fig. 2.2

2.3 Dynamic balancing check of rotor assembly
- If the rotor assembly is to be reused, the assembly must be

checked for proper balance. For this purpose, see the notes given
in Service Information code no. 7/03/007/d/e.

Aktiengeselischaft Kiithnie, Kopp & Kausch D-6710 Frankenthal/Pfalz
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Turbolader
REPAIR GUIDELINES @u bolade
Series K2

Gltig: 5900 008 25 32 03.87D
Ersetzt: 5900 008 25 32 06.84D

3. ASSEMBLY

- UTMOST CLEANLINESS IS REQUIRED.

- The following parts must be
oited before fitting:

- Rotor (5)

Bearing bushes (3)
Thrust bearing (10)

0il deflector ring (i1)
0t1 deflector (13)
Thrust ring (8)

Piston rings (6)

Spacer sleeve (9)

3.1 Bearing bushes (3)

~ Fit bearing bushes (3) and
snap rings (2) In bearing
housing.

Figs. 3.1 - 3.3

Important:

When assembling bearing
components uitmost cleaniiness is
required.

3.2 Bearing housing (1)

-~ Clamp rotor (5) In vise with
hexagon/double hexagon jaws.

= Fit 2 piston rings (6) to
rotor (5), making sure that they

are installed centrally and that 3.4
the piston ring gaps are offset
by 180 degr.
Fig. 3.4
Aktiengeselischaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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REPAIR GUIDELINES @Turbo,ader
Series K2 |

Galtig: 5900 008 25 32 03.87D
Ersetzt: 5900 008 25 32 06.84D

- Place heat shield (3!)
centrally on rotor (5).
Fig. 3.5

- Guide bearing housing ()
carefully onto rotor shaft.
Fig. 3.6

CHECK

piston rings (6) for proper
seating. Thls is the case when
heat shield (31) and bearing
housing (1) turn freeiy.

=~ Guide thrust ring (8) and
spacer sleave (9) onto rotor
shaft,

Fig. 3.7

- Place thrust bearing (l0) In
bearing housing (i).
Fig. 3.8

~ Place a new oil defiector (13)
on thrust bearing (10).
Fig. 3.9

~ Arrangement with oil deflector

ring: . .

Gulge oil deflector ring (i1)
onto rotor shaft with targe
collar facing upwards.

- Fit one/two piston rings (6)
onto oil deflector ring (1),
Piston ring gaps must be offset
by 180 degr.

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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REPAIR GUIDELINES

Series K2

- Insert oil deflector ring
(11), compiete with piston rings
(6) into backpiate (17). If
necessary compress piston rings
together using screwdriver.

Fig. 3.10

- Sealing backplate (17) to
bearing housing: Coat seating
face ot backpiate (17) with
LOCTITE 573.

Flg. 3.11

~ For versions with O-seals,
coat O-ring (16) with acid-free
grease, e.g. SKF batl bearing
grease, and place In groove
provided.

= Place backpiate (i7) on
bearing housing (1),

-~ Fasten backptate (i7) to
bearing housing (1) by means of
cheese-head screws (18) and
washers ({8). The screws must be
secured with LOCTITE 640.

Fig. 3.12

-~ For tightening torque see Data
Sheet.

3.3 Compressor impeiler (20)

- Heat compressor impeller (20Q)
to a max. temp. of |30°C, using
hot air blower (see Repair
Tools) or heating/drying oven.

~ Oll compressor impeiier
seating on rotor (e.g. with
Shell Ensis 20W20).

- Push compressor impelier (20)
onto shaft and tighten a new
shaft nut (21) to tightening
torque specified for hot
condition.

Aktiengesellschaft Kithnle, Kopp & Kausch

@Turbolader

Gultig:
Ersetzt:

5900 008 25 32 03.87D
5900 008 25 32 06.84D

- when cooied down to room
temperature appiy LOCTITE 640
(see iilustration). Loosen shatt
nut (by | to 2 turns) and
tighten to the specifled torque
and angie setting.

Fig. 3.13

- For tightening torques and
angle settings see Data Sheet.

{mportant:
Do not subject shaft to bending
stresses when tightening shatt
nut (21).

- Seal shatt nut and threaded
stem of rotor with locking
compound .

- Gauge axial and radlai
clearances (see chapter Gauging
of Bearing Clearances).

LOCTITE 640
aufbringen

Einbauskizze Wellenmutter

D-6710 Frankenthal/Pfalz
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REPAIR GUIDELINES ‘TU" bolader
Series K2 —

Gultig: 5900 008 25 32 03.87D
Ersetzt: 5900 008 25 32 06.84D

‘3.4 Compressor housing (22)

- Spread O-ring (34) with brake
cylinder paste, e.g. ATE, and
position O-ring in groove
provided on backplate.

- Mount compressor housing (22)
to backpiate (17) In position
indicated, using the
corresponding fastening
elements (23, 24).

Fig. 3.14

- For tightening torques see
Technical Data.

IMPORTANT :

Do not cant housing (22) when
positioning.

3.5 Turbine housing (25)

- Mount turbine housing in
position indicated, using the
correspeonding fastening elements
(27, 28).

IMPORTANT :
Do not cant housing (25) when
positioning.

- Spread fastening boltfs with
heat-resistant lubrication
paste, e.g. NEVER SEEZ.

- For tightening torque see
Technicai Data.

3.6 Namepiate (29)

- On turbochargers subjected to
repairs replace blue namepiate
(29) by red namepiate using
biind rivet (30).

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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REPAIR GUIDELINES
Series K2

@Turbolader'

5900 008 25 32 03.87D
5900 008 25 32 06.84D

Gultig:
Ersetzt:

REPAIR TOOLS

Standard tools

Box wrench - opening
width 10, 13

8" sliding T-handle with
extension and sockets,
opening widths 10, 12, 14
Torque wrench, measuring
range 0-60 Nm

sockets, opening widths
10, 12, 14 with 3/8"
Snap ring pliers

KKK Part No. 1550 155,
points 0.7 mm dia.
Screwdriver, hammer,

For loosening fastening bolts on
compressor and turbine housings
For loosening shaft nut

For tightening shaft nut and
fastening bolts

square drive hole

For fitting and removing snap

rings for bearing bushes

Auxiliary tools

rubber mallet, protective
caps for vise
- Dial gauge, 0.01 mm For gauging end float and

division
DIN 878, Al
Precision dial gauge,
0.001 mm division
DIN 879, Bl1l-20

Special tools
Hexagon socket
(Ribe make) WN 22 000
Screwdriver insert for
spline socket screws
Ribe CV, Hommel make
Hazet Part No. 8809-6 (Mé6)
Inserting tool (open) for
MANOSKOP torque wrench,
opening widths 10, 13
Hot air blower
e.g. Leister make:
Leister hot air tool
Type "Ghibli 2"
Part No. 08 L 130
Turning angle measuring

‘instrument, 1/2" tang

Vise jaws,
Drwg. No.
Gauge, Drwg. No.

155 0013

158 2036

Supporting tube

radial clearance

For checking true running of
rotor

For loosening and tightening
backplate fastenings

For tightening fastening bolts
at turbine end

For removing and refitting of
compressor impeller

For tightening shaft nut

For clamping rotor at stub for
performing repair work

For checking rotor for true
running

For supporting the core assy. in
case of seized compressor impeller

K24/26: Inner dia. = 66 mm, length 100 mm
K27 Inner dia. = 84 mm, length 100 mm
K28: Inner dia. = 94 mm, length 100 mm

- Auxiliary mandrel,

In connection with supporting tube
6.8 mm dia.

for removal of rotor in case of
seized compressor impeller

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz

10/32



PERMISSIBLE WEAR LIMITS

Model K2

in any case.

Use new piston rings and bushes

&Turbolader

Gultig: 5900 008 25 32 03.87D
Ersetzt: 5900 008 25 38 06.84D

Rotor
Detait X
Bearing housing Cz
C, [N
l/ / @ @ Wear of piston rin@ groove
7 : ‘ l R,z . X
.' T
F 77 v \/ :P'}
Rz1 . A B { - .
s jmVA
< 2 2 Z , }
Thrust ring Thrust piate
Direction of rotation
Rz
¢
d
D
Sealing bush
2 Plston rings 1 Piston rings Detail Y
E .E2a F2
E,, F
vl ] 2 F2 Wear of piston ring groove
P B0 BT
. B Contact surfaces may show wear marks of
up to % = 30°
Dimensions A to K in mm Rzl to Rza in microns
Model A B | C | C | D | E | E |F | Fo | By |Rp |Rg | Ry
K2 16,064| 995 | 2,89 | 294 | 1,47 | 289 | 294 | 149 | 154 4 1,6 4 4

Aktiengesellschaft Kiihnle, Kopp & Kausch
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CLEARANCE

DETERMINING THE BEARING @Turbolader
Model K |

Galtig: 5900 008 25 35 03.87D
Ersetzt: 5900 008 25 35 06.84D

. Gauging axial clearance (end
f loa'r)g s MeBstelle

—
- Place contact point of dial

gauge in position at turbine

rotor hub center.

Fig. 1.l

- Press rotor down and set dial

gauge to zero. INg —

- Press rotor against dlal gauge T
and record deflection of pointer. " J i

- For permissible ciearance see 44#
Technical Data.

2. Gauging radial clearance

- Radlal clearance to be 1.1
determined at turbine end only.

- Place contact point of dial
gauge in position on cone of
turbine rotor hub.

Fig. 2.1, 2.2

MeBstelle

= Pull down turbine rotor hub,

using a spring baiance. Sprin
forcg: SOPN g P J

Set dial gauge to zero!

Pull up turbine rotor hub, using
spring balance. Spring force:
50 N

- Record deflection of pointer.

Auflagepunki der
MeRyhrspitze

~ Repeat this measuring
procedure with rotor turned by
90°.

- The permissible radial
clearances are glven in the
Technical Data.

Gauge point

Contact point of dial gauge Mefikraft

Spring force 2,2

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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DATA SHEET

SERIES K2

1. Tightening torques in Nm

&Turbolader

Valid: 5900 008 25 32 04.87E
Cancelled: 5900 008 25 36 05.85E

size
part K24 K26 K27 K28
tightening torque +
SW10/12mm | atter prenheating 5+
self-locking
M6 tightening torque 12+
tightening torque 7+2
SW 10/12 mm | after preheating -
M6 : .
- tightening torque
2 + angle setting S +60°5° -
E’ tightening torque 7+2
® lswiamm | after preheating -
M6 . )
tightening torque . 10
+ angle setting | S+0°s +60°-5°
tightening torque 5+2 - _ _
SW10mm | after preheating
M5
tightening torque| 6+% — — —
backplate fixing
without washer 8 8 8 8
backplate fixing
with washer 10 10 10 10
compressor housing 7 7 7 7
turbine housing (M 6) 8 8 — _—
turbine housing (M 8) 20 20 20 20
2. Axial play in mm
size K24 K26 K27 K28
max. play 0,16 0,16 0,16 0,16
3. Radial play in mm
size K24 K26 K27 K28
max. play 042 042 0,46 0,46
Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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SPECIAL TOOLS

Vise jaws (1550013)

@Turbolader

Gltig:
Ersetzt:

Knuriing

5900 008 25 32 01.84D
5900 008 25 32 01.81D

_/

_ - 2 —
% N 11
e

Z

hardened: 65RC
tempered:

. ol | L
J ,// / / ‘
5/ i /q\ys / 2
IS ’ o 12
o [ 1x45°
> —~ 90°
6
12,2+02
fitting into the rotor
16 .
—
- N -
120 °
B |
)
(3] / /
8 RZGS( R 25)
65 Material: C85W2
5:1

180°-3006°C

Aktiengesellschaft Kiihnle, Kopp & Kausch

D-6710 Frankenthal/Pfalz

10/36



&Turbolader
SPECIAL TOOLS |

Gultig: 5900 008 25 32 06.84D
Ersetzt: 5900 008 25 32 01.81D

Test Equipment for Checking Rotor
True Running

40 40
15

6 HY ‘ 'V—as H7
< ol ‘
! NN

o : }
‘ 14 % * Z ,/,Z%Zﬁ i
% i 60
2‘0 13 1 / l
O T J l
i
¢ 12 1, 17 '
@20 V(W7 )
90° i
Bn6

only one recivingi
bore threades

40 2
Parts, 3: Support with brazed vee-blocks

|
__{_ﬁ.}#}. Material: 90 Mn V8
f hardened: 60 RC

tempered 265 °C
Bore made to match Part |,
Part 2 brazed to Part 3 .

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfalz
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- ‘Turbolader
a SPECIAL TOOLS

Gltig: 5900 008 25 32 06.84D
Ersetzt: 5900 008 25 32 01.81D

Test Equipment for Checking Rotor
True Running (1582036}

@ 5H7 15 P 7 210 180 15 L
z , f \\L 15
j % / 10
M6 i
g ®7 )
75 e 1 3
\ .

A
D)
N
T
—]O
l
—

—»{
-
Or
|
L
A
\\?
d

15 thick ok

ya
‘ W(v VW) Part 2 + 3 bored and reamed together
Item | Qty Denomination Material Dimensions Std.
1 2 Flat bars St-50K 180 x 60 x 15 17100
2 2 Flat bars St-50K 210 x 60 x 10 17100
3 2 Flat bars St-50K 130 x 15 x 15 17100
N 4 10 Cheese hd. bolt 10.9 M6 x 18 7984
5 8 Cylindr. pins St-50K 5m6 x 20 7
6 2 T-groove stones St-50K 14 508
7 2 Cheese hd. bolt 10.9 M12 x 25 912
8 4 Cylindr. pins St-50K 5m6 x 15 7

Aktiengesellschaft Kiihnle, Kopp & Kausch D-6710 Frankenthal/Pfaiz
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Werkstatthandbuch ' A FL912/FL 913/BFL 913

Z 1
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FUEL INJECTION PUMPS WITH ANEROID DEVICE
(BOOST PRESSURE CONTROLLED FUEL LIMITER)

General

The exhaust gases of the engine are utilized to drive the turbine
rotor of the turbocharger. The compressor impeller which is
mounted on the same shaft draws in fresh air which is compressed
and supplied to the cylinders for combustion. In this way, much
more weight of air is delivered to the combustion chambers
("turbocharging” principle) than on a naturally aspirated engine.

The extra weight of air supplied by the turbocharger is not
uniform over the entire engine speed range; mostly, turbochargers
are optimized for the upper speed range. As a result, there is
less turbocharging at lower engine speeds (i.e. below max. engine
torque). With the engine running up to service speed, the
turbocharger - being driven by exhaust gases - supplies the extra
air for combustion with delay only. This causes smoke emission
while the engine runs at low speed.

In order to achieve complete combustion of the injected fuel, a
balanced air/fuel ratio, an aneroid device, i.e. a
manifold-pressure controlled fuel limiter, is provided, limiting
the amount of fuel injected at lower engine speeds. This renders
combustion smokeless and makes the engine compatible with the
environment.

Method of operation of aneroid device

The aneroid device controls the fuel injection volume in relation
to the manifold-pressure (that is the charge or boost air
pressure in the combustion air manifold behind the exhaust gas
driven turbocharger). The aneroid device operates only at engine
speeds below 1600/min.

Space "Z" is connected to the charge air manifold via a pipe. The
charge air pressure acts on a diaphragm "1" and - at a certain
pressure - overcomes the force of spring "2" so as to push pin
"3" downwards. Through a lever, pin "3" releases the previously
limited injection pump control rod travel and the full fuel
charge can be injected.

The preload of spring "2" is set by BOSCH by means of spring
plate "4". This spring plate has a serrated periphery and can be
adjusted toothwise from the outside after removal of plug "v".
Pay attention to the right turning direction:

Turning spring plate to the = fuel limited at higher
right manifold-pressure, and

turning spring plate to the fuel limited at lower
left manifold-pressure

[

For repairing the aneroid device, contact KHD or BOSCH

repairshops. Repair guidelines are given in the BOSCH test
brochure.
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3% Nox 1212131315 22
g2 (No*|als11ti=15121  Deutz No.
1 100020 | x xIx fx 003-0464 Fitting of the recorder of compression pressure
100050 | x x x{x |x 003_1 091
1a |-100040 x| 1=x 003-0602
' ‘ Dial gauge 0.01 mm for edjusting Qnd mwwriné
2 100400 Ix Ix Ixix[x]x}x 003-0543 devices
.Adiusﬁng devi.ee fo’r’ da#erv;\ininu *he rop d'ad
© centre, in cohnection with dial gauge 100400
and corresponding dial segments and pointers
3 100640 [x |x |xfx|x{x]x 003‘0498
Graduotion magnetic for checking 'iniecﬁon pump
timing, used on freely accesible V-belt pulleys
4
100900 X P x Ex {x|x 003-1110
100910 [ x {x |x|x{x{xfx 003'1189
5 100940 {xixlxlx1x]x!x 003’0677 Dial segments for V-belt pulleys
Pointer for dial segments
6 01300 §xfx|{xlIx|x]|x][x 003-0678
7 101500 | x{x{xfx{x[|x]x 003‘071 4 High-pressure hand feed pume
Waste receiver for high-pressure hand
8 WI510 [x fx fxf{x|x{x]|x 003"0777 foed pump
- 101600 sl e ds 003-0734 Socket spanner for housing of expanding pin
10 101610 1o de]x]x]x]x 003_0735 Holder of dial gauge
n 101620 wlxxlx!x 003_1 088 Extension pin for diol gauge
12 101630 x{xf{xjxfx 003'0736 Felor gouge 0.2x 3 mm
Gauge for reading tightening degrees for big~end-,
main bearing~- and flywheel bolts
13101910 [x fx |x {x | x| x|x 003-1102
Special spanner for nozzle holder in connection
ith 110020 and 120040
14 | 110010 x| |x 003-0586 " o
Double socket insert, in connection with
110010 and 120050
15 | 110020 x| Ix 003-0581 "
Extractor for injectors, to be used with
16 110030 |x x x fx]x 003'0463 tool 150800
Threaded piece in combination with 150800
P ing the ini
. 10050 | x . . 003_0422 or extracting the injectors
Special spanner for adjusting the commencement
of delivery (A in.
1 | mosto x[x || x| x 003-0778 (4 ol o)

%* - Spezialwerkzeug-Nr., Special tool~No., No. d' outil spacial, Herramienta especial-No.
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2:Ino* 2213352 1| Deutz N
Special spanner for adjusting the commencement
of delivery. Advance /retard unit
19 | 11039Q x 1 x with cone dia. 25, MW inj. pump
Universal device for pulling off the advance/
retard unit and rigid drives
20 | 110340 |x [x|x | x| x|x]|x 003-0762
Aux. threaded piece for removing
advance/retard unit with cone dia. 25.
20a | 110400 x| x
Socket spanner for cylinder head bolts
21 [ 120040 [ ]x{x pxfx}x]x 003-0512
Square socket insert for plug on cylinder head
22 | 120060 [x{xjx|x|[x]x}x 003-0511
Device for removing the gasket under the injector
23 | 120630 {x x x Fx{ = 003'0434
Swivelling clamping stand for cylinder heod
24 1 120900 | x [ x}jx{xix{x]x 003‘0562
Clamping plate for 120900
25 1120910 [Ix fxfx{xpx|x]x 003‘0794
Valve spring compressor
26 | 121120 I x| x| x[x] x| x]x 003"0504
Cutter for valve seat ring
27 1 122302 fx §x |x {x{x]x{x_
’ . Holder
28 | 122304 [x iIxixixixix|x 003‘1043
Guide mondrel #8 mm
29 | 122805 | x{x | x| x} x| x]x
Accessoires
30 ] 122306 [ xixfx {xixix}x 003'1044
Mandrel for turmning off the valve seat
rings on a lathe
31 122450 | x fx [x {x}x|xtx 003'1234
Upright drifl for cutting out valve seat insert
rings
a2 | 122460 | x |x x| x| x]x}x 003-0649
Extra for drilling device No, 1224460
Pilet pin with drilling bushes
33 122461 [ x [ x Ix fx}ixIx]x 003"0650
Hard metal-tipped special cutter
341 122463 | x x| x §x{x fx }x 003'0652

-
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2| No™ sisidid eis) o eutz No.
Mandre| far valve guides # 8 mm
35 1123310 x| x{x|x|x|x]|x 003‘0453
Reamer for valve guides ff 8 mm
36 ] 123510 fx |x {xixfx}x}|x 003-0452 e velve guices
Mandre! for valve teat rings
37
123960 Ix x| x [x{x|x[x 003"0620
123950 fx |x [ |x{x{x}x 003‘0441
Cutting device far cylinder-head sealing surface
38 | 124480 |x |x |x}Px|x]x}x 003'0426
Compressing tool for fitting the pratective tubes
of the pushrods
39 ] V28310 fx jx {x | x}x{x]x 030'1179
Lathe fixture for cylinder heads, for remachining
the seat face on o turning lathe
40 | 125500 fx§ x| x{x|x]x]|x 003'0621
Piston ring plier
41 130300 [ x | x {xixix{x]x 003'0496
Gauge far measuring wear of keystone-ring graove
in piston
42 ] 130360 |x I xfxixtx]|x|x 003'0438
130530 § x | x| x| x|x 003'0430 Piston ring compressing device f 100 mm
43
130600 x x 030‘1029 Piston ring compressing device g 102 mm
131310 Ix [ x }x | x K3 030"1079 Device for insert ing and removing the bushes of the
gudgeon pin
44
131220 x| |x 003-0623
Piston heater
451 139000 | xbxfx | x]x}x kx 003'0414
Puller device for withdrawing gear, fiywheel
and hub from crankshaft and bearing housing out
of crankcase
46} 141000 | x | 003-0672
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Special device for inserting bearing housing into
crankcaese and oil seal into bearing housing
47 141010 | x | x 003'0670
Special device for inserting inner bearing
housing into crankcase
48 141020 | x | x 003'0671
Hammer spanner for flywheel nut
49 | 141410 | x | 003-0503
142500 | x | x 003'2498 Assembly device to insert oil seal
crankshaft (front, F2L) (rear, B/F 3-6L)
50
142530 X b xixix |x 003'1 221
Assembly device to insert oil seal
of crankshaft (rear)
51 142510 x |x ., 003"2499
Assembly device to insert oil seal
of crankshaft (front)
52 142520 x x x 003'1 220
Removing device for the front and rear gasket
ring of the crankshaft
53 142700 x {x{x 003‘0733
Mandrel for mounting flywheel on crankshaft
5¢ | 143000[x |x 003-0674
Retainer for V-belt pulley
55 143400 x xi x| x 003‘0446
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Press in device for camshaft hole cover

56 143610 | x I x x| x|x}x|x 003'0448
Device for inserting and removing the bearing-
bush of the camshaft

57 143630 |x {x |x x| x|x]x 003'0433
Pull-off device for gear on hydroulic pump
{old)

58 144700 x Ix x x| x 003"0445
Pull-off device for gear on hydraulic pump
(new)

5 | 144750 x| x]x x| x 003-1134
Refacing device for cylinder seat face on
crcnkccse

60 150020 fx | x|x |x | x|x]|x 003'1133

; Pulling devi

61 150800 fx ix{x{x|xix]|x 003'0536 ving device
Special device far splash nozzles for piston
cooling

62 151100 x{x|x|{x}x 003'0798
Mandrel for shaft seal (Oil~controlled fan)

63 160260 x |x x| x
Special device ta unscrew the oil-
strainer

64 | 170050 x| x{xfxlx 003"0476
Compressograph

65 2461 X | xIx P x|x]x{x 030"1056
Special outfit (A~pump)

66 3202 x{xIxix{x |x|x 003'3345
Pump lever for hand priming on fuel injection pump
(A-pump)

67 | 4816/2 x Ix { x| x| 003'1038
Assembly stand for clamping down air-cooled
engines on one only side

48 4067 x fx Ix fx fx Ix|x 030'1067
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Workshop Manual - KAHD FL 912/FL 913/ BFL 913 -
DEUTZ o

Cover and hollow screw required for tuning commencement of injection on F2L 912
using Deutz injection pump. ‘

Drawing for Local Fabrication
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