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- SECTION — 1

BASIC ENGINE DETAILS & SPECIFICATIONS

1.1  ENGINE DESCRIPTIOX.

Kirloskar 'HA' series engines are a family of
4 - stroke cycle, air cooled, in line, direct injection

~Diesel engines.

The engine models are

HA294 - 2  cylinder
HA394 - 3 cylinder
. HA4%4 - 4 cylinder
HA694 - 6 cylinder

A unit construction system with indiwvidual cylinder
heads results in ease of servicing and ensures high
degree of interchangeability of components through-
out the series. MMaximum economy and. reliability
i combined with air cooling are the main features of
I these rugged diesel engines. This range uses the

I latest know-how. The power units are produced to

, meet the high precision and quality standards

symbolised by the 'KIRLOSKAR' name.

FIG - 1-1 FIG - 1.2
HA394  ENGINE HA394 ENGINE
gear end side view _ flywheel end view




SPECTIAL FEATURES

Heavy duty cast iron crankcase.

High quality steel forged crankshaft with journals
and pins induction hardened and balanced dynamically.

High grade cast iron cylinder liners with fins for
efficient cooling, individually replaceable.

Special aluminium alloy cylinder head with fins for
adequate cooling. (Valve seat inserts are incorporated).

Forged carbon steel camshafe.

High silicon aluminium alloy piston with open type
combustion chamber.

A highly efficient, quiet integral cooling fan having
sufficient reserve capacity to cope with high embient
Cemperatures.

Box type lub. oil cooler.

Force feed lubrication by 'G' rotor type lub. oil
pump.

An in-line multi cylinder block type fuel pump is
mounted on crankcase, and driven through timing
gears. Fuel pump feeds fuel to a long stem multiholes type
nozzles resulting in low fuel counsumption and easy
starting.

0il spray nozzles are provided for piston cooling.

Low noise and exhaust emission lewels.

The versatility of this engine range makes it equally .
suitable for 'a vast range of applications such as

tractors, agricultural equipment, construction machinery,
power generators, compressors, cranes, hoists,

automative applications, marine and other industrial units.

[
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1.2 TECHNICAL SPECIFICATIONS.

1.2.1GENERAL SPECIFICATIONS.

Sr. ] Specifications. \/
No DATA Units ”
: HA294  HA394 HAL94 HA694
01 Cubic Capacity cc 1884 2826 3768 5652
02 Working cycle -- Four stroke diesel cycle
B | Combustion system Direct 1Injection
04 | Cooling system Air cooled
05 No. of cylinders 2 3 & 6
06 Bore mm 100 100 100 100
07 | Stroke mm 120 120 120 120
08 Direction of rotation Counter clockwise (Looking
at flywheel er.d)
09 Compression ratio 17:1 17:1 17:1 17:1
10 Compression pr'essure kg /cmi (tnin. 2a<;1c<;pt2at?le 20)
11 Max. firing pressure kg/cm 80.5
12 | Min. Operating speed RPM 1500 1500 1500 = 1500
13 Ma x. Operating speed RPM 2500 2800 2800 2800
14 Low idling speed RPM 700 650 650 650
I5 Bumping clearance mim 1.0 to 1.2
16 |Valw clearance,
cold for 1Inlet mm 0.15
E *haust mm 0.15
17 Val v timing
. Inlet opens before Degree 26 32 32° 32
T.D.€.
Inlet closes after Degree 67 60 60 60
B.D.C. i
Exh. opens before Degree 73 70 70 70
B.D.C. .
Exh. closes after Degree 30 32 32 32
T.D.C. )
18 Firing order 1-2 1-2-3 1-3-4-2 1-5-3-

6 -2 4




1.2.

1 GENERAL SPECIFICATIONS (CONTINUED)

21

~for Genset appli-
cation.

Engine ratings

kg

."\'/
E;. DATA Units Specifications
| HA294 HA3 G4 HALS4  HALSE
19 Overall dimensions
(Bare engine)
Total Length i 578 8 08 938 1277
Total width mm 04 704 7G4 704
Total height o 872 868 868 G22
Height below i 301 297 297 300
crankshaft centre line
20 1 Total weight without kg 243 300 338 430
flywheel
,Weight of Std. kg 41 &1 39 <" 39
flywheel :
Weight of flywheel : 83 83 47 ~47

.trefer maintenance manual




1.2.2 FUEL INJECTION EQUIPMENTS.

\/

r
| o DATA HA294  HA394  HALS4  HAG9L
NO . )
01 Fuel injection pump make MICO /Nippondenso
0z Governor MICO / /Nivpondenso
RSV type, Mechanical
03 Feed Pump {fuel 1lift MICO/Nivpondenso
pump) Single acting, fitted on fu=zl
. DUMD .
o Injection nozzle MICO
dMultibole, long stem type
05 Nozzle pressure 175 + 8 bac
06 Fuel injection timings
before T.D.C. in relation
| to crank angle.
% Without auto-timer unit
1500 - 1800 rpm 209° 26° 26° 2g°
L 1801 - 2300 rpm 320 30° 30° 320
’ 2301 - 2800 rpm 32° 320 320 350
Engine with auto~timer
anit
2800 rpm 22° 22° 22° 25°
2300 rpm {Tractor - 28° 28° -
Application)
NOTE:
Fuel injection timing given in Degrees can be transformed to the

L

Il

d x3.14 x Timing angle
360°

length 'L’ for marking on crank pulley or flywheel.

Outside diameters of crank pulley or flywheel.




1.3 DIMENSIONS AND RUNNING CLEARANCES OF IMPORTANT COMPONENTS .-
(INCLUDING CONDEMNATION LIMITS)

(o

(5

(.

Dimension in mm ‘

Gomponent HA294  HA394 - HAL9L  HA694 |

(

G
1-3-1 CYLINDER HEAD (:::=_.
Valve guide outside dia. 15 ::__8 822 C
Valve guide bore in head 15 T0.011 (o

+0. 000

Ly
Valw guide inside bore 8 + 0.015 .
(pressed in) | G
Valve stem dia. Inlet 7.96 ~0.015 G
: Exhaust , 7.94 ~0-020 k (e
Valve stem clearance, normal
Inlet 0.04 to 0.07 ¢

‘ Limit value 0.3

G

Valve stem clearance, normal _
L

E shaust 0.060 to 0.0®5 _

O]

Limit wvalue 0.5
, 2 -

Valve seat outside dia-imlet | - 45.66 ~9-0

Counter bore in cyl. head - 45.50 +0. 025 _ f
val v seat outside dia-exhaust 40,16 -0. 02 P
Counter bore in cyl head - 40.0 +0. 025 (o
Valve seat sealing width 1.0 + 0.5 =

for Inlet and Eshaust CT

.

Valve head - 1Inlet 43 +'0.1 '

E shaust 37 +0.1 0 G

Seat angle 45° O
Rim thickness 1Inlet - 1.0 92 _ ,(: i

. naust 1.5 0-2 ” ‘
Wear limit 0.5 h

10




! Dimension in mm
Component -
HA294 HA394  HA494 HAG694
Valve recess - Maximum 5.681
(Distance between cyl.
head seating [ace anpd 5 78
valve face) Minimum n
Ma x. distance between cyl. 6.3
head bottoxm and cvl.heszd
seating face
' Limit valdé - - 5.8
Valve spring total coiils 7
{ Free length - ' 59 + 1.9
Free length limit wvalue 56
(Fatigue limit)
B Nominal length of cylinder 211 £ 0.5
e head bolt
,x
Pl Limit value 212.5
?} € Valve rocker bush inside” 18. 014+ 0. 049
b dia. (Pressed in lever )
Steel bush outside dia. 18.0 7 - 9%
Clearance, normal ' 0.02 to 0.08
limit walue 0.3
1.3.2 CYLINDER LINER
Bore (Normal) _ 10C + 0.022
R Wear limit 0.2
1.3.3 PISTON
Dia. normal 99.91
{as punched on the crown).

11




Component

Dimension in mm

HAZ294 HA394_ HA4L94

HAG94

Piséon Dia

At top of skirts

Along piston pin axis
Across piston pin axis

At bottom of skirt
(17 mm from bottom)

Along piston pin
Across piston pin axis

Bore for piston pin

Outside 4is of Piston pin
Piston ring groove width
of Ist groove.

Width of 2nd & 3rd grooves

Width of 0il control ring
Eroovwe

1.3.4 PISTON RINGS

Side clearance -
Ist compression ring
Limit wvalue

2nd compression Ting
Limit value

3rd compression ring
Limit value =~

4th o0il control ring
Limit wvalue

Butt gaps - (As measured in
" bore)

All compression rings
Gap limit wvalue
4th 0il coantrol ring
Gap limit value

99.58 4

I+
O
S

99.78 + 0. 009

99.71 + 0.0
99.91 + 0. 009

35 + 0.006
35 - 0.005

+0.12
?.205 +0.10 2t 97 - 0.1 ¢

+0.11
2.5 0.0

+0.050
3.0 4o, @0

0.07%9 to 0.119
0.5

0.1 to 0.132
0.3

0.1 to 0.132
0.3

0.0 to 0,072

0.15
setting ring of 100 mm

0.35 + 0.2
4.0

0.25 + 0.15
2.5

+0.01
+0. 00

12



Dimension in mm

Components HA294 HA394 ° HA494 HA694
1.3. CONNECTING ROD
Big end bearing bore 64 + 0. 019
Bearing inside dia. 60 + 0.9
Number of under sizes 6 under sizes with the step
of 0.25 and with same tolerance
for bore
Minimum inside dia. 58.5 + 0. 139
Nominal wall thickness 1.995 + 0.005
Owr size wall thickness Each step of 0.25 0 /S with
in 6 steps tolerance of normal size.
Width of bearing 25.0 - 0.2
Width of coanecting rod 33.6 :8 ]?2%
Big end bearing clearance 0.04 to 0.098
Limit value 0.3%
Side clearance normal 0.48 to 0.581
Side clearance limit walue 0.8
- +0. 046
Connecting rod small end 35. 04
bush inside dia.
(Pressed in)
Clearance between bush & '
Piston pin - Normal 0.0 to 0.091
Limit wvalue 0 25
* Replacement of bearing is governed by lub. oil
pressure. - '
1.3. INTERMEDIATE GEAR & SUPPORT
Bearing inside dia. 40 i g g%
. - 0.009
Journal dia. 40 _ o o5
Bearing clearance 0.034 to 0.066
Limit value 0.1 .
1.3. CAM SHAFT
Side clearance (end play) 0.2 to 0.3 \




Component

Dimension in mm

HA294

HA394 . HA494 HAG9 4

i,

[$34]

Radial clearance

PRadial clearance limit
value
Bearing bush inside dia

CRANKSHAFT

Crank pin dia.

No. of under sizes

Nominal Hardness
Limit wvalue
Journal disa

fo. of undersizes

Length of jurnal
Hardness nominal

Limit wvalue

Bore for main bearing
Main bearing inside dia.
No. of under sizes
Radizl clearance in main
bearing normal

Limit wvalue

Thrust half rings
Thickness

No. of over sizes

Crankshaft end play ndrmal

Limit walue

0.05 ot 0.114

(Replacement of bearing is
governed by oil pressure)
.2

47.98 + 0.054

- 0.010

59.97 0 029

-6 under sizes with each

step of 0.25 mm on dia.

58 + 3 RC

50 RC

;g -0.010
- 0.029

6 undersizes with each step
of 0.25 on dia.

34 + 0. 039
58 % 3 RC

50 RC

74.5 + 0.019
70.04 + 0. 043

6 under sizes with each
step of 0.25 om dia.

0.050 to 0.112

0.3%
2.985 -0.05

Could be made awilable in
0.25 & 0.50 mm O/S _

0.15 to 0.314
0.8

Replacement of bearing is governed by lub. o0il pressure.

1

s
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: "._\

Dimension in mm

Component - -
HA294  HA394  HA494 . HA694
1.3, LUB. O1lL PUMP
Pump speed RPM 2580
(corresponding to engine
speed 2300 RPM).
Deliwvery at 4.5 kg/cm2
(1/min) 19 32 32 46
- Side clearance of rotors
Normal 0.038 to 0. 083
Limit 0.1
Limit value for Radial
clearance. 0.25
Lub. o0il pump outside
gear back lash with
crank shaft gear 0.1 to 0.2
Relief wval we openipg on
lub.oil pump kg/cm 5 to 6
. For grade of 1lub. o0il to be
used refer ''Maintenance -
Manual"'. :

15




1.4 TIGHTENING HIGH TENSILE BOLTS (SCREWS, NUTS)

TO PREVENT THE FAULTY ASSEMBLY FOLLOWING INFORMATION ON
TIGHTENING OF HIGH TENSILE BOLTS IS IMPORTANT AS THE
TIGHTENING PROCEDURE DIFFERS FROM THAT NORMALLY EMPLOYED.
THE TIGHTENING ANGLE 1S PERTICULARLY IMPORTANT. HENCE

. FIG. NO. 1-3 INDICATES HOW THE VARIOUS ANGLES CAN BE
READILY OBTAINED BY COMPARISON OF CLOCK FACE.

FIG.1-3

TOMMY BAR IS TO BE CLAMPED IN THE TOOL SLOT AND SPECIFIED
ANGLE IS TO BE TURNED WITH REFERENCE TO THE INITIAL
GRADUATION ON OUTER DIAL OF THE TOOL OR A RELATION OF HEX.
HEAD OF BOLT CAN ALSO BE REFERRED. -

1) LUBRICATE THREADS AND SEATING OF BOLT WITH ENGINE OIL
FEFORE IT IS ASSEMBLED.

2) SCREW THE BOLT BY HAND TILL IT IS ENGAGED UPTO THE
SEATING FACE.

3) APPLY INITIAL TORQUE AS SHOWN IN THE TABLE.

4) TIGHTEN THE BOLTS ACCORDING TO THE ANGLES, IF NECESSARY
TN STACES




TIGHTENING TABLE FOR BOLTS (SCREWS, NUTS)
( ANGLE TORQUE METHOD )

INITIAD TIGHTENING ANGLE| TOTAL
DESCRIPTION SIZE TORQUE | 1St 2nd  3td | zwGLE | REMARKS
Nm STAGE STAGE STAGE
CYLINDER HEAD 0 | ,c0 o} <0
SSTT 30 |45 L5 45 135
CORNECIING  hn2x1.5%50 30 [30° |60 | - g P
SEQRING C2F  bassaio 30 | 45° 60 | - 105°
INTERMEDIATE o , O
GEAR BOLT MLOX60 30 | 60 - - 60
BAIL ANCE WEIGHT |, O [¢) [s)
BoLT (412 %6 0 30 |30 30 - 60
FLYWHEEL BOLT [M10x] 35 30 | 30° | 60° - o¢®
FLYWHEEL BOLT[M10x1x40 | 30 |30° | 60° | - 9 ¢°
FLYWHEEL BOLT [M10 xl %45 30 {30° { 60° - 9 °
FLYWHEEL BOLT |M10xl x5 0 30 130° | 60° - ggoY
Lo CRANK PULLEY o o
FOLT M24x2 x110 50 |210 - - 210
R COOLING ' o 0 0
: [ m—BOLT M12 X].[!-O 30 3 O 60 - 9 0
COOLING (HA694) lo! o 0
NUT FOR FUEL :
INJECTOR M10x1.5 - - - - - 25 Nm
NOTE : IN_CASE OF REPLACING MAIN & BIG END. BEARINGS/

OVERHAUL /PISTON SEIZURES,FIT NEW BOLTS FOR-MAIN
BEARING CAP AND CONNECTING ROD CAP.

I

B 1 Nm 0.10197162 kgm
\ o 0.73756215 1b.fe.

17




S

1.5 . ENGINE NUMBERING SYSTEM o =

" Engine number is punched on the name plate which is fi xed e

on crankcase. 7 C

0 3 1 0 0 4 / 8 3 1 0 2 5 .
Engine . Application code Year of Engine serial -
Number number Manufa-  number )
cture N

First two digits : Indicate engine type
No. 02 repfesents HA294 engine : v
No. 03 represents HA394 engine 2
No. 04 represents HA494 engine B
No. 06 represents HA694 engine P
.
Next four digits : Indicate application code number for a i

particular scope of supply ( i.e. build) o3
( The build is defined by the complete

number, including first two digits. For
example 03.1002. The build of different

engines, with identical code numbers is L

T

not necessarily identical. For example
build of HA294 engine 02.1002 and HA394
engine (3.1002 may. not be identical ).

Two digits after slash : Indicate the year of manufacture. X

Remaining four digits : Indicate engine serial number.

il

KIRLOSKAR  {;
TEZHOIL ENGINES LTDf]
PUNE,INDIA

" ALWAYS FURNISH THE COMPLETE ENGINE NUMBER, PUNCHED ON ENGINE n
NAME PLATE, WHILE ORDERING PARTS ". , S

18




SECTION - 2

| SERVICING AIDS
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2.1

SECTION -2
SERVICING AIDS

STANDARD TOOLS

SR,
RO.

TOOL PART NO.

TGOL DESCRIPTICN 1

SFECIFICATION

08

09
10
11
12

13

14
115
16
17

18

19.

507 04/13

0704705
50704 /14
50704 /06

T
Double ended open jaw 1
spanuner (open ended wrench) |

Ring spanners (Box end
wrenches)

Box spanner (Sockets)

Ad justable spanner -
(Ad justable wrench)

Speeder
Extension
Ratchet

Hammer

Soft face hammer

Inside circlip plier
(Internal snap ring plier)

Cutting plier (side cutter)

Wire cutting plier for
electrical wiring.

10om % 12 mm
1

13 om x 17 om
14 om x 17 om
19 mm x 22 mm

12 mm = 13 om

14 mm x 17 o

13 mm

17 mm

19 mm

22 mm

36 mm

6 in

600 mm (24 in long)
225 mm (9 in long)
300 mm (12 in-long)_
1 kg (2 1bs)

40 mm(l 1/2 in dia)
150 mm (6 in dia)

-

150 mm (6 in long)
150 mm (6 in long)

19
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2.1 STANDARD TOOLS (CONTINUED)

g%: TOOL PART NO. TOOL DESCRIPTiON SPECIFICATION

21 - Screw driser 150 mm (6 in long)

22 - Screw drieer 300 mm (12 in long)

23 ‘ - Screw driver for electrical| 100 =m (& in lQng)

system.

24 - Torque wrench EVT600RR 0O to 7 kgm

: (0 to 50 1b.ft)

25 - Punch 225 am (9 in long) _

26 - Micrometer 0 to 100 mm(0 to & i)

27 - Feeler gauge set -

28 - Flat file 300 mm (12 in long)
1odee | - Round file 10 mm dia(3/8 in dia) |
HIREY: - Stud driver M8 x 1.25
;é 31 - Stud dri wer MLO x 1.5
*g 32 - Crow bar 20mm dia x1000 mm lons
. : (B3/tindiax3 {t long)

33 - Sheet metal trays -

34 ~ Qil pouring pan (To fill -

lub. 0il in the sump).
35 - 0il collecting pan(while -
draining engine oil)
36 - Wire brush -
37 - Allen keys 5 mm A/F, € mm A/F &
12 mm A/F

NOTE

WHERE THE TOOL PART NUMBER IS NOT MENTIONED, -USE

IHE TOOL AVAILABLE IN THE LOCAL MARKET AS PER THE

SPECITFICATION GIVEN ABOVE.

20



2 .2 SPECIAL TOOLS

SR. _ , .
N(S TOOL PART NO. TOOL DESCRIPTION
L
: : 01 032.950.03.0 T.D.C. marking and fuel timing checking gauge,
; J2 { $3.950.04.0 0il spray nozzle rightening and removing spanner
! for lA294/294/694 & 494 engine without secondary
l balancing arrangement.
0z 03.650.05.0 Valve guide pressing and removing -punch.
04 23.950.06.0 0il control screw driver (in cam bore).
03 03.950.0¢7.0 Cvlinder head bolt tightening box spanner.
06 03.950.08.0 Push rod tube spring holder.

07 | 03.950.09.0 | Fivwheel pullerv.

08 03.950.10.0G Cam bush pressing and removing punch.

09 03.950.11.0 Nozzle nolder guide pressing punch.

' 10 03.950.12.0 | Valve rocker bush pressing punch.

11 03.950.13.0 Valve spring compressor.

12 03.950.14.0 Valve seat insert(in position)seat lapping tool.

113 03.950.15.0 Nozzle washer in cylinder head removing punch.

i4 03.950.16.0 Piston inserting ring.

15 03.950,17.0 Crank pulley holding pipe spanner.

16 03.950.18.0 connecting rod small end bush pressing. and
removing punch.

Ed

17 03.950.19.0 Intermediate gear pressing and removing punch.

21




2 .2 SPECIAL TOOLS (CONTINUED)

ig' TOOL PART NO TOOL DESCRIPTION

ig €3.950.20.0 Cambore dish plug pressing punch.

19 03.950.21.0 0il seal pressing mandrel in front cover.

20 03.950.22.01 [ 0il seal pressing mandrel in Flywheel end

' 0il seal housing.

21 03.950.23.0 Bearing bushes in housing.of belt tensioning

: unit pressing and removing punch.

22 03.950.24.0Q Ball bearings in fan boedy pressing and removing
punch.

23 03.950.25.0 0il seal on front cover removing puller
(without removing front cover).

24 03.950.26.0 0il seal on front cover pressing mandrel
(without removing front cover).

25 04.950.01.0 0il spray nozzle removing 'C' clamp & bush
for HA494 with secondary balancing arrangement..

26 04.950.02.0 0il spray nozzle pressing tool for HA494 with
secondary balancing arrangement.

27 05343 Tightening tool for fasteners.

28 02.021.01. Connecting rod big end and small end bore

0/713 parallelity checking gauge.

29 53300 Special reamer for HA V.R. lever bush reaming.

30 53301 Special reamer for HA intermediate gear bush
reaming. )

31 53302 Special reamer for A Con. rod small end bush
reaming.

32 02.950.01.0 Fixture for injector removal.

33 03.950.27.0 FUEL pump gear hub removing puller

FLay



-
—a

03- 950-03-_0

L\ D
N

03-950-04-0 <
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03-950 17:0
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2.3 ENGINE LIFTING DEVICE.

" 2.3.1 FOR BARE ENGINE -

To awid the bending of the engine lifting studs, during lifting
up of the engine, a steel plate as shown in the sketch
(fig. 2-3) is to be used alongwith the standard bolt of
size M8x/0mm long. 2

17 =

120 ; 20
] | | -]

% i - 1
: 1GR i 5R

sr; 1OR —\
289 CRS. —FOR HA 234 ENGINE
418 TRS. —FOR HA 394 ENGINL
548 CRS. —FOR HA 434 ENGINE

15
C
"
b

20

50

808 CRS. —FOR HA 694 ENGINE 10 -
| | =l
: € :_: [Q
ALL DIMENSIONS ARE IN mm. ~ MBX 125 3

V-MACHINING ALL OVER.
FIG 2-3

Before lifting the engine first fix the lifting hooks on

the engine (lifting hooks are provided with the engine).
Place the abow plate on lifting hook by engaging two

o slots of the plates to the neck diameters of the hooks.

I R Then screw-in bolt of M8»70 mm long in the tap hole provided
o on the plate. Imsert the bar through lifting books, put

N the wire rope/chain on the bar and then lift the engine
LT (see Fig. 2-4).




2.3.2 RECOMMENNEDLIFTING ARRANGEMENT FOR GENSET, PUMP SET, MARINE
AUX. GENSET OR_ANY OTHER SIMILAR UNITS MOUNTED ON BASE PLATE -

The lifting hooks provided on engine are meant for
lifting bare engines. Use of engine lifting hooks
for lifting of Gensets, Pumpsets or any other similar
sets mounted on base-plate, results in bending of the
studs for.lifting and can cause damage to engine/set
in event of breakage. Hence, we recommend the use of
proper sling/tackle arrangement for lifting of such
baseplate mounted .sets., Fig. 2-5 below shows the
recommended lifting arrangement.

- CROSS MEMBER 10

T SUTABLE LIETING  PREVENT‘INWARD’

| TACKLE  MOVEMENT OF THE

! (To bearranged LIFTING CABLES—5
by end user) : =7

Ly,

LIFTING
CABLES

! !
(.

Zss # HOLES TO BE PROVIDED
ON BASE PLATE FOR LIFTING TACKLE

RECOMMENDED LIFTING ARRANGEMENT FOR GENSETS/ PUMPSETS/
OTHER SIMILAR SETS

26




SECTION -3 -

ENGINE PRESERVATION
SYSTEM
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SECTION -3

ENGINE PRESERVATION SYSTEM

If the engine is going to remain out of use for more than
4 to 6 months, following preservation procedure should be
followed before storing the engine,

RECOMMENDED PRESERVATIVES

FUEL SYSTEM - Auto-Prun 38 (Hindustan
Petroleum)
LUBRICATING SYSTEM - Bharat Rustrol engine oil

corresponding SAE No. OR
Auto~Prun 38 (HP).

RUST PROOF OIL FCR , - Bharat TCPF 60 OR

EXTERNAL SURFACES - "Rustop 387/388 of
Hindustan Petroleum.

NOTE : THE ABOVE PRESERVATIVES ARE THE RECOMMENDED BRANDS
FROM HINDUSTAN PETROLEUM & BHARAT PETROLEUM. USE
EQUIVALENT PRESERVATIVES OF OTHER MANUFACTURERS
WHERE THE ABOVE BRANDS ARE NOT AVAILABLE.

PRESERVATION PROCEDURE

Run the engine for 15 minutes at idling speed. During
this period speed up engine a few times to top speed.

After having stopping engine disconnect fuel comnections.
Drain fuel oil from all fuel lines, fuel pump and fuel
filter. Fill in a suitable preservative and turm the
engine slowly to fill in this in fuel pump, high pressure
fuel lines and in jectors. '

Drain and flush lub. oil systém and fill in a suitable
preservative of same corresponding SAE number as of

engine lub. oil.

Clean the exbaust silencer, spray Auto-Prun 38 into exhaust
outlets. Similarly remove in jectors and spray 1/4 lit. of
Auto-Prun 38 into cylinder bores. Refit the injectors.
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3.2.

3.2.

3.2.

The battery, if any, to be kept in dry condition.

NOTE :DO NOT ROTATE CRANKSHAFT AFTER THE ABOVE MENTIONED
CONDITIONS.

Drain off preservative oils.

Where applicable, as for esxample in the case of stationery
and bare engines when piping and/or fittings have been
removed for shipment, all the open flaﬁged joints i.e.
inlet and exhaust manifolds, etc. must be sealed with
properly seating blind flange and gaskets after treatment
with Bharat TCPF 60. The disconnected flange (s) on the
piping or fitting(s) should similarly be treated with
Bharat TCPF 60. :

Treat all unpainte& external ferrous metal parts with
two coats of Bharat TCPF 60 allowing sufficient time for

' the first coat to thoroughly dry before applying the

.10

.11

.12

.13

14

second coat.

All wvents (i.e. engine exhaust pipe, inlet pipe, etc.)
dynamo, starter motor, if any, and air filters to be
carefully sealed with water proof paper and water proof
adbesi v tape.

Dipstick on engine to be sealed inplace with water proof
adhesive tape. .

0il . and fuel tank filter caps to be air-tight sealed with
water proof adhesive tape.

Attach, to each item concerned an appropriate label
describing treatment effected and instructions for
starting up the engine (labels to be water proof).

Spare parts-and tools to be similarly treated with
Bharat TCPF 60.

Instruction books and spare parts list to be packed in a
soldered air tight tin fastened by bolts to the engine
frame/packlng bo x.
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3.2.15 Store engine in place protected from weather and where

-air is dry and temperature uniform, if possible.

NOTE : THE ENGINE CAN BE KEPT MAXIMUM 1 1/2 YEARS 1IN
PRESERVED STATE BEFORE INSTALLATION AND SUBSEQUENT
TRIALS ETC. IF THE ENGINE IS TO BE KEPT MORE THAN
1 1/2 YEARS THE SAME PRESERVATION PROCEDURE
MENTIONED ABOVE TO BE FOLLOWED AFTER EVERY 1 1/2
YEARS.

3.3 DE-PRESERVATION SYSTEM

In case of an engine which has been stored for some time,
the first essential thing is to clean the engine internally
and externally. Drain out preservati ves from fuel and

lub. o0il system. Check the presence and tightening of all

nuts, bolts, lock washers, etc. amd ad justment of wvalwe
clearances. '

Follow the instructions given in maintenance manual for
starting the engine.

3.4 PROPERTIES OF PRESERVATIVE OILS

Recommended preservatives mentioned in section 3.1 are
from local Indian Manufacturers. Where these.oils are
not available the suitable equivalent preservative oils
from available local market are to be selected. For

selection of oils following properties are given as a
guide line. -

3.4.1 Auto-Prun 38 (Hindustan Petroleum Corporation Ltd.)
for fuel and lubricating systems,

A specially developed running-in oil for use in bench
test.opefation in diesel engine manufacturing.plants to
permit a controlled amount of wear on rubbing surfaces,
particularly the cylinder bore and piston rings, to
smoothen out the microscopic irregularities and to obtain
smooth and polished surfaces. A right balance of
additives is incorporated in it to provide anti-rust
properties and to obtain correct finish without undue

wearing out or scratching of rubbing surfaces.

L
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Bharat TCPF 60
Rust proof oil for external surfaces.

Blends of rust prevention material dissolwd 'in a solwent
for ease of application. On application the sol went
evaporates leaving a protective coating deposited on the
-surface to be protected. Bharat_TCPF 60 is of the water
_displacemént type; i.e. if applied to wet surface it will
displace the water and coat the surface with a protectiw
film. This obviates the need for specially drying the
parts to be protected. Bharat TCPF 60 gives the thick
and medium hard film of 0.0 mm (0.0004 in). The
protection period is 18 months for indoor storing and
can withstand certain amount of rough handling.

Non-Asphaltic Rust Pre wentives Rustop 387/388
From Hindustan Petroleum Corporation Ltd.

These are greasy type rust preventives which are semi-
solid at room remperature and should be melted prior to
their application. The film obtained on the treated
parts with the use of these products is soft, greasy and
semi ~transparent. These products are recommended for
coating machined parts.

30



= SECTION - 4

TOP OVERHAUL







4.2
4,2.1°

- at Gear end, remove tha set

SECTION- 4
| TOP OVERHAUL
(SERVICING OF COMBUSTION SYSTEM)

GENERAL NOTES : During the running of the engine, carbon

gets deposited over the parts exposed to the combustion
chamber. Hence these parts are Tequired to be cleaned
periodically to get the optimum performance from the
engine and to have longer life. Top overkhaul is required
after every 3000 working hours of the engine.

REMOVAL OF CYLINDER HEAD, CYLINDER LINER, PISTON

Dismantle the air cleaner with
‘bracket, disconnect induction
pipe for compressor (if on
engine), disconnect the fuel
line & electrical connection
for flame heater, Dismantle Exhaust
manifold, Inlet manifold, Air
cowling, high pressure pipes
and Nozzle leak off pipes.

NOTE : IMMEDIATELY AFTER DIS-
CONNECTING FUEL PIPES,
PLUG THE END CONNECTIONS

WITH CAPS (Fig. 4-1).

Dismantle rocker cover, rocker
arm support. remove push rods.
Unscrew brass plugs by using
socket spanner (Fig.4-2).
Remove fueél injectors. If it
is found stuck in the cylinder

head bore, use fixture No,
02.950.01.0.

To remo w the cylinder head

screw securing front cowling
to cylinder head.

Slacken cylinder head bolts
in stages with diagonal
sequence, {Use socket
spanner No.03,950.07.0).
(Fig. 4-3).




4.2.4 Remowe the cylinder head
and push rod covering
tubes. .

I~
M
Lh

Removal of cylinder linmer -

- Position the piston at
bottom dead ceantte. Turmn
the crank shaft to lift
the cylinder liner out
of crankcase. Remove the
cylinder (Fig.&-4).

4.2.5 Remove shims below liner.

4.2.7 Remowal of piston -

It is assumed that while
removing the gear end
piston, coolingblower
and front cowling blower
and front cowling are’
dismantled.

Compress the circlip with

the circlip plier and
remo ve the piston pin and
lift the piston (Fig.4-5).

Remove piston rings with
the help of ring expander
(Fig. 4-6).

4.3 SERVICING OF CYLINDER LINER

4.3.1 1Inspect liner for defects.

If necessary replace complete
with piston., :




ez

4.3.

4.4,

il

.2

Set dial gauge to the basic
standard bore size of liner,
(see Technical specification)

Measure bore size at the
lewels 1,2,3 & 4 and along
centre line of crankshaft
& across centre line of
crankshaft.

(Fig. 4-7 & Fig. 4-8).

Compare these readings with
the specification data. If
wear limits are reached,
replace the part.

Check that cylinder seating
faces at bottom and top are
flat and clean.

SERVICIKG OF CYLIKDER HEAD

Dismantle both valves with
springs, valve rotator or
spacer by valve spring
COMPressor.

Tool N0.03.950.13.0

(Fig. 4-9).

Inspect the cylinder head
for external damage or
cracks etc. renew if -
necessary.

Replace walves in any case,
if repairs are extensiw
one.

Check the cylinder head
seating face. It should be
flat and square. 1If damaged
sewrely, replace the same.
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4.4.4 Slight damage to the head
seating face can be remo vwed
by grinding cylinder head
ont liner, with fine
abrasive paste.

After reworking the head,
measure the distance from
seating face to head crown
and ensure that it is not
.less than the low limit
given in specification.
(Fig. 4-10).

I~
o=
un

Similarly check valve face
height from head seating
face. 1t should not be less
than low limit given in’
specification.

4.4.6 Inspect the valve faces and
valve seats. There should
not be pitting on either of
them. Minor pitting can be
eliminated by regrinding
valves in their respectiw
seats.

Regrinding of wvalves -

a) Place the valws on their
original seats.

b) Apply a small quantity
of wvalwe grinding paste
(Coarse) around the
valve seat.

c) Oscillate the valve on its
seat by means of cupped
valve grinding tool (No.
03.950.14.0). At the same
time exert a gentle but _
uniform pressure on the 4-11
valve (Fig. 4-11).

(D)

d) After every few turns lift the valwe off its seating

‘ and give it half a turn to ensure that the grinding
paste spreads uniformly. The most conwenient way to
carry out this periodical lifting is to insert a
light coil spring in the part below the wlw head.
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e) Repeat the grinding operation using fine emery paste
till rthe surfaces in contact giw a smooth appearance
without any scratches or depressions.

f) 1If the pitting is very deep or if the valve seat
indicates recesses or an edge it is necessary to ‘
recut the valve seat. The recutting angle is 45° =*10

for exhaust and inlet.

g) It is absolutely necessary to thoroughly clean the
cylinder head and val ws after the grinding operation.

h) For discarding limits of valws and wval w seats refer

specifications given in Section

Y

Check the clearance of valve
stems 1n the valve guides.

If it exceeds the permissible
limit given in specifications
tefit the new wlve guide.
(Fig. 4-12).

Removing & Installing a
valve guide-

a) Uniformaly heat the
cylinder head upto 220°C.
Do not heat longer than
30 minutes. Drive out
valve guide from valve
seat side with mandrel
No0.03.950.05.0 (Fig.4-13).

Keplace the val w guide with
new one. Replace new wire
clip for walve guide.

1.3.1.

With the cylinder head heated to 220°C drive in ‘new Yalve
guide from rocker arm side in the valve guide bore with

the help of mandrel No. 03.950.05.0.

Longer‘side of

valve guide goes inside the head till it rests on wire clip.

NOTE : IMPORTANT - TO REPLACE VALVE GUIDES, CYLINDER

HEAD 1S TO BE HEATED UP ONCE ONLY. .

35



4,4.10

4.4.11

ol
[~

:. 12

4.4,.13

Remove the nozzle washer
from nozzle bore in cylinder
head if it is stuck in the
bore. Use special tool

No. 03.950.15.0 (Fig. 4-14).

Check valve rotators for

free in rotation. Renew

if necessary. If spacer is
supplied in place of rotator,
fit the spacer.

( Fig. 4-15).

Check free length of valve
spring. If it is less than
the tolerance specified in
specifications, replace with
new one(Fig. 4.16).

Place the valve spring with
close coils towards cylinder
head and install with the

help of spring compressur :
tool No. 03.950.13.0 (Fig. 4-17).
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4.4.14 Owerhauling of Rocker arm
bracket -

ismancle the valwve tocker
ssembly. Clean thoroughly
11 components. Replace ! K\ - - o
the worn parts, if any, ‘“*Dk ,,; ﬁﬁqﬁﬁ

a)

ﬁ
L
a
a

o=

Press “He bearing bush in
rocker lever with the help
of mandrel X0 .03.950.12.0.

re that oil holes L .18
y aligned.

=)
N

\-Jl—‘rr

e the diameter of
bush after press-
i ir is found less
he specified in the
fication, then ream
D rTeamer.

U orT e OF

NOTE: IN INTTIAL ASSEMBLY OF
OIL METERING SCREW, THE
TAPERED FLAT PORTION OF
SCREW SHOULD BE TOWARDS
VALVE SIDE END OF THE
ROCKER LEVER. APPROXI-
MATELY ONE THREAD IS TO
REMAIN ABOVE LOCK NUT
FACE. (Fig. 4-20).

WHEN SCREW IS FINALLY
ADJUSTED IN ASSEMBLY AT
IDLING SPEED CR ON
VEHICLE, THE POSITION

OR TAPERED FLAT PORTION

OF THE SCREW IS IRRELEVANT.
WHILE ADJUSTING THE

SCREW MAKE SURE THAT SMALL
QUANTITY OF OIL (DROP BY
DRGP) TOWARDS VALVE SIDE
IS VISIBLE.

4.4.15 Inspecting push rods, covers
and tappets (Fig. 4-21).

Check socket & toe pressed
in push rod are tight and
ensure that oil hole is
clear. Check bend of push
rods.

Check push rod cover tubes
are straight and free from
defects.

Checic tappets for wear and
see that the oil hole is
clear. 4-21
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4.5
4.5.1

Replace parts wherever
required,

SERVICING OF PISTON

Inspect the piston for damage.

wear or scorring, including
the bosses for piston pin.

Remo ve compression rings and
coil loaded o0il control ring
with ring expander.

Open the coil of o0il control
ring and remove.

Clean piston ring groo\es
and crown for inspection.

Check axial clearance of
piston groows with feeler
gauge (Fig. 4-22).

For discarding values refer
specifications.

Checking of butt gap of
piston tings -

Insert each ring in the
cylinder liner from top,
by about 30 mm distance
& measure butt gap with -
feeler gauge. Compare
the measured readings
with technical specifi
cation & replace set of
rings if necessary.

(Fig. 4-23).

NOTE:WHILE REPLACING THE
- PISTON (IF NECESSARY)
REPLACE IT ALONG WITH
PISTON RINGS AND
PISTON PIN.

Assembly of piston Tings -

Ring No. 4 - Chrome
plated coil loaded
0il control ring.
Place coil first
in 4th groove. 0Oil
control ring butt gap
should be in 180 with
coil joint end
(Fig. 4-24).
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.3

Ring No. 3 & 2 - Tapered
compression rings. Install
in 3rd & 2nd groowve with
the ""Top" mark towards
piston crown.

Ring No. 1 - Trapezoidal
chrome plated ring. Install
with 'manufacturers’' mark
towvards piston crown.
Positioning of butt gsaps

to be as shown in(Fig.4-25).

4-25

ASSEMBLY OF LINERS, HEADS, ROCKER ASSEMBLY, PUSH RODS,

COWLINGS, ETC.

Assembly of piston -

Fit the first circlip in
circlip grocve which is
facing the adjucent liner
which is not remowved from
the crankcase. Piston should
be in correct position,sce
arrow mark. (Arrow mark
should be towards push rod
side). (Fig. 4-26).

Press the pistan pin in

the piston boss and small
end of the connecting rod .
& install the second circlip
in the groow (Fig. &4-27).

Insert 2 pnumbers of liner
shims in the liner(Fig.4-28).
Apply grease on rings to
retain their position on
liner.
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4.6.4

4.6.6

4.6.7

If the clearance is too
large, raise cylinder, cut
as through the surplus
shims with side cuttin
$lier and remove (Fig.4-29),
8¢ a8 thick shim of 0.5 mm

instead of several thin ones
of 0.2 mm.

Squeeze the piston rings on
piston with the help of
piston inserting ring.
Ensure the positioning of
butt gaps in proper order
as shown in Fig. &4-25,
insert cylinder liner,with
the releved portion of fins
towards push tod side

(Fig. 4-30).

Bring the liner in alignment
with the adjacent liner.

Use straight steel edge for

this as shown in Fig. 4-31.

Adjusting Bumping Clearance

a) Place a lead wire of

2 om ¢ on piston crown
across the centre line
of crankshaft.

(Fig. 4-32).
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b)

c)

d)

e)

Mount the cylinder head
and align it with the

ad jacent head, without
disturbing the alignment
of liners.

Check cylinder head bolts
for elongation. If
necessary replace the

new bolt with washer.

Tighten the bolts in
diagonal sequence. Use
angle torque values given
in specification (Use

Tool Ho. 05343),

(Fig. 4-33).

Turp crank shaft through
360”in the direction of
rotation of engine.
Dismantle the cylinder
head and remove the lead
wire from piston. Measure
the thickness of wire
where it is flatened.
(Fig. 4-34).

This average thickness
should be within the
specified limits in the
specification. (Bumping
clearance). If necessary,
raise the liner by adding
O removing shims below
liner. Bumping clearance
will vary according to
the thickness of shim.

Eefit the cylinder head
and tighten 4-bolts with
washers in proper sequence.
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Fit brass screw plugs %ith
copper washers and tighten
it by 5-6 kgm torque.
Plugs are provided with
square sockets to match
with standard tommy
extension (Fig. 4-35).

T 4.6.8 Assembly of push rod tube -

T

a)

b)

Insert spring for push rod
tube from bottom side and
hold it with spring holder
No. 03.950.08.0 (Fig. 4-36).

Then insert collar and
sealing ring (red) on

push rod tube bottom side.
Similarly place sealing ring
(black) at the top of push rod.
The flat face of the top
sealing ring should rest
against the push rod collar.
Flat face of bottom sealing
ring should towards the
bottom end of push rod

tube (Fig. 4-37)

Insert the push rod tube
assembly with collar and
sealing ring first in the
tappet bore. Then positiocon
the upper end of push rod
tube in cylinder head
counter. Pull the spring
compressor (Fig. 4-38).
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4.6.9 Insert push rods from top
side, through push rod tubes
(Fig, 4-39).

4.56.10 Mount the rocker arm assembly
(Fig. 4-40).

4.6.11 Fit exhaust air baffle at
push rod side.
(Fig. 4-41).

4.6.12 Fit top air baffle
(Fig. 4-42).
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4.6.13

4.6.15

Fit the rear cowling and
front cowling on crankcase
(Fig. 4-43). Secure rear
cowling with set screws on
cylinder head and exhaust
air baffle. Also, secure
front cowling with a set
screw on cylinder head.

Fit fuel injector in the
cylinder head nozzle bore.
Use new sealing washer
(Fig. 4-44). Clamp the
injector with in jector
yoke and tighten the nut.

Install fuel injection pipes
with new rubber mounting
strip and grommets

{Fig. &4-45).

4.6.16 Assemble nozzle leak off

Pipe and over flow pipe
from fuel pump to nozzle
leak off pipe.

Each engine has 2 Nos. of
long ban jo bolts for leak '
off pipe. One is at flywheel
end nozzle. The others are
as follows -
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4.6.18

4.6.19

FROM

HA294 - at MNo. 2 nozzle
HA394 - at No. 3 nozzie
HA494 - at No. 4 nozzle
AB96 - at No. 6 rozzle
NOTE CYLINDER RUMBERS TO BE COUNTED
FLYWHEEL END SIDE.
Engage the upper cowling
in the hook of top air
baffle & clip the spring
clamps
(Fig. 4-46).

Mount Inlet manifold with

new gaskets on cylinder

head & tighten the nuts.

In case of inlet manifold

of HA694 engine, insert the
hose connecting two manifolds
with hose clips and tighten
the bose clips after fitting
the manifolds on cylinder
head (Fig. 4-47).

Engage exhaust manifold in
the studs of cylinder head

and tighten brass nuts
(Fig. 4-48),

In case of HA694 engine steel

Sealing rings are provided

for joining manifold pieces

of 4 cylinder and 2 cylinder.

While fitting sealing rings

in the manifold groove ensure

that these are free in groove.
Insert this manifold in to the
counter of 4 cylinder manifold
and then mount complete M'fold
assembly on the engine.

(Fig. 4-49).
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4.6.20 Join compressor inlet
pipe, wherever compressor
is supplied

(Fig. 4-50).

_L\
. A
]
o

Connect fuel supply line
to the inlet fiama lieater
wherever hesater is
supplied.
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SECTION -5
MAJOR OVERHAUL

5.1 GENERAL INSTRUCTIONS

The approximate period for Ma jor O erhaul is about 9000

running hours, provided the engine is maintained properly

as per tbe instructions given in HA-Maintenance Manual.

Before starting any major work on the engine, clean it
thoroughly from outside with Kerosene, Diesel, Auto-
thinner or trichloroethylere, taking 211 the usual
safety precautions whiie handling such fluids.

" For the best results, carry out servicing in a c¢lean place
and in clear dustfree atmosphere.

Servicing and dismantling would be faster if the engine
is mounted on a service stand. ‘

Keep the dismantled parts in clean receptacles. Whenever
the parts are likely to get rusty after washing, due to
corrosive atmosphere, do not forget to apply rtust
preventive or atleast lub. oil.

Parts with machined surfaces should be stored on wooden
racks, blocks or in sheet metal trays.

5.2 SAFETY PRECAUTIONS

Use of recommended tools and installers while dismantling
and assembling the engine will help the job progress
faster and with efficiency.

Provide sufficient working space and proper lighting
at the servicing site.

Keep the working space, tools, equipment and engine parts
absolutely clean at all times.

Tighten all bolts and nuts with correct torques whetever
specified.

Disconnect the battery from the starting system to prevent
accidental starting of the engine.

Use proper lifting devices for engine and heavy parts.
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Weat the protective gear such as hard hat, safety

glasses, safety shoes, hand glowes etc. considering the

nature oi work.

While operating an engine, be alert and

distance from rotating parts like belts

atc.

exhaust manifold and muffler.

DISMANTLING THE ENGINE

Drain out lubricating oil from
sump by removing drain plug
pro vided at the bottom of the
sump (Fig. 5-1).

Disconnect fuel supply
connections to the engine
and remove all external
fittings like fuel filters,
lub. o0il filter, electrical
connections, engine stopping
solenoid, alternator /dynamo
and pannel board and keep
them aside. Also remove
starter, air compressor and
0il cooler.

NOTE IMMEDIATELY AFTER
REMOVAL OF FUEL
CONNECTIONS PLUG THEM
WITH CAPS.

For removal of paper type
lub. o0il filter and duel
fuel filter, refer Fig.
& 5-3. :

5-2
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For removal of lub. o0il fiiter
on HAZ94 engine, refer
Fig. 5-4.

Where spin-on tyra fuel and
lub. o0ii filters are provide
Refer Fig. 5-5 for rsmoval o
these filters.

A
,_'_-:f*. »@f_% e
. .-.r)) 'F‘—%mﬂ

For dismantling, rocker covers
manifolds, cowlings, high
pPressure pipes, overflow leak
off pipes, nozzles, cylinder
heads, liners and pistons,
etc. refer Section - 4

""TOP QVERHAUL".

Remove bolt for crank pulley
after taking out'vV' belts.
Crank pulley bolt is having
left hand threads. Hence
rotate the bolt in clockwise
direction (looking at the
bolt) for removal.

For locking the rotation of
crank pulley use holding pipe
Spanner No. 03.950.17.0.

Use standard box spanner
(Socket) 36 mm 2long with

" long extension to remo we
the bolt (Fig. 5-6).
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Pull out the pulley
(Fig. 5-7).

>.3.5 Remow automatic belt
tension unit assemblv from
front cowr (Fig. 5-8).

(Some engines are provided
with belt failure switch}.

w
"
(@)

Remove bolts for cooling
blower clamping and remove
cooling blower assembly
(Fig. 5-9).

5.3.7 Mechanical shut down
linkage if provided to be ‘ 2-9
removed. from pump, remo ve
stopping bar, rTemow -

_brackets and supports
provided on c¢rank case and
front cover.
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.3.8 \Unscrew the bolts securing
front cover to crankcase &
remove front cover.

(rig. 5-10).

Ut

KOTE : PLEASE NOTE THAT BOLTS
OF VARIQUS LENGTHS ARE
USED. THESE SHOULD BE
MARKED SUITABLY SO THAT
HEY ARE FITTED BACK TO
THEIR RESPECTIVE POSI-
TIONS DURING REASSEMBLY.

Removal of fuel pump - =~

W
(V5]
(s

a) Loosen 3 set screws, ot
fuel pump gear and remowve
the gear. If fuel injec-
tion pump is provided with
Aytotimer, then remove
central nut holding the
Autotimer assembly to the
fuel pump shaft & remo w
autotimer with gear.

(Fig. 5-11 & 5-12).

b) Loosen the nut for clamp-
ing fuel pump to the crank
case and remove the
in Jection pump.

5.3.10 Remove flywheel from
crankshaft.
(Fig. 5-13).
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5.3.11 Loosen bolt for intermediate Ny Lo e e

gear, which will allow < /1‘53
Mgt

removal of lub.oil delivery *}vﬂ"“ ;
tube, intermediate gear and : RO A,
SuUpport. N V@'\ &f
(Fig. 5-14). AN S S B
g BN - < M i™e ".r (;

5.2.12 Turn the engins upside down. C
Remove lub. oil sump, oil

szal housing at flywheel end,
Lub. o0il suction tube and

toen lub. oil pump (Fig. 5-15).

NOTE :PREFERABLY USE ENGINE
SERVICING STAND. 1IN
CASE STAND 1S NOT
AVATLABLE, USE WOODEN
BOARD & BLOCKS.

5.3.13 Pull out cam shaft with gear. 3

and take out tappets.
(Fig. 5-16).

5.3.14 Loosen main bearing cap
bolts, remove caps and
bearing sheels (Fig. 5-17).
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5.3.15 Take out crankshaft from
the crankcase. (Fig. 5-18)

and take out the bearing
shells.

5.3.16 Unscrew all the plugs and
: reducers in lub. oil circuit.
Remove 0il spray noczzles with
a special box spanner
No0.03.950.04.0 (Fig.5-19) for
HA294/394/694 & HA 494 without
secondary balancing arragement.

o For removing oil spray nozzle
S of HA494 engine with secondary
balancing arrangement; use

~'C' clamp No.04.950.02.0
(Fig.5-20).

5.3.17 Check o0il spray nozzles for
opening pressure and check
for suitability for reuse.
Clean all the parts removed . )
with diesel o0il/trichlo-
roethylene to carry out
inspection & ser vicing of
components.
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5.4 CHECKING AND SERVICING OF CRANK SHAFT

5.4.1 1Inspect the crankshaft for
cracks, by magnaflux method.

5.4.2 Remove crank gear from crank
shafrt.

W
o
L

Support the crank shaft at
outer main journals, on 'V’
blocks.

53.4.4 Measure the hardmess of all
“main journals and big end
jourmals. Compare the )
measured values wich the
specification. (Hardness
on 'Rockwell 'C' scale)

5.4.5 Measure diameters of all i
main journals and big end ' o
journals at the points 1&2 '
in vertical & in horizontal
planes. Width 'W' is also
to be measured at journal
for thrust bearing.

(Fig. 5-21 & 5-22).

5-21
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Note all the readings in a tabular form and compare with
the specifications. For details like straightness, out
of roundness, parallelity of journal and pins. Please

note that wear limit fcr ovality is 0.02 mm. Chack all
journals for dial trueness. Standard dimensions of main
journal, big end jourmal and width of Purmnal for thrust

bearing are shown in Fig. 5-23.
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FIG- 5-23

ALL DIMENSIONS ARE IN mm,

FACE m AND n SHOULD BE SQUARE TO JOURNAL a
WITHIN 0. 025. :

ALL PIN DIAMETERS SHOULD BE PARALLEL WITHIN
0. 02 WITH RESPECT TO END JOURNALS.

ALL INTERMEDIATE JOURNALS SHOULD BE CONCENTRIC
WITHIN 0.06 WITH RESPECT TO END. JOURNALS.

THIS SKETCH SHOWS DIMENSIONS OF STANDARD
SIZES. FOR UNDER SIZES OF JOURNALS AND PINS
REFER TECHNICAL SPECIFICATION.
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5.4.6 Check surface of journals
in the zone where 0il. seal
comes in contact. If the
crankshaft is beyond the
limits of reconditiouning
ot found to be defective,
replace the crankshaft.

5.4.7 Machining of crank shaft-
Before machining the shaft
check it for cracks by
magnaflux method.

Grinding. the crank shaft-

Remove balance weights.
before temoving balance.
weights, punch mark on
balance weight & corresponding
crankshaft web for correct
position while reassembly.
Grind shaft journals and pins
to the next undersize,
according to data sneet.
Reconditioned crank shaft
should confirm to the
dimensions according to
specifications.

NOTE:1. ROUND OFF OIL HOLES
FILLETS /CORNERS
OVER THE JOURNALS
& PINS. DO NOT
SPOT FACE IN ANY CASE.

2. LOCATION DIAMETERS
FOR FLYWHEEL AND
DAMPER SHOULD NOT
BE MACHINED.

3. THRUST FACES OF MAIN
JOURNALS & PINS
SHOULD NOT BE
MACHINED WHILE
GRINDING. MACHINE
ONLY THE THRUST
“FACES FOR LOCATING
JOURNAL. THRUST
WASHERS FOR CRANK
SHAFT IN 0.25 &
0.50 mm OVERSIZE
COULD BE MADE
AVAILABLE.

5.4.8 Refit the balance weights to
the webs in proper order.
Tighten the bolts with angle
torque as per specification.
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"0y 5.4.9 Finish o0il seal resting
- area on crank shaft (At
flywheel end).

Use fine emery cloth to
: give oil repellent finish,
in right hand direction.
See Fig. 5-24.

o
LN

CHECKING AND SERVICING OF
CRANKCASE.

5.5.1 Engine is completely dis-
mantled. Make sure that
the cranxcase is clean,
particularly oil galleries.
Check the crankcaseg for
cracks. Clear 21l tapped
noles by running taps. Apply
grease while tunning taps

) in blind tapped holes.

5.5.2 Check cam bores for damage
: and vissible wear. Check
condition of the main
bearing bore.

5.5.3 Main bearings (Thin walled)
are pre-loaded in main bores.

1 Bearing shells should not be

P touched for any ad justment.

G 5.5.4 Insert hollow dowels in crank

h case and then place main
bearing caps (with bearing
shells) in order to tally with
marking on crankcase. Tighten
bolts alongwith washers with

O the angle torque as given in

‘ specification. (Fig.5-23).

Set dial gauge to the correct
size, {(maina bearing nominal
and under size) on micrometer
and measure main bearing bore
sizes in planes '1' & '2' in
vertical & horizontal
direction. (Refer Fig. 5-26).
If the recorded values
correspond to those specified
in specification, the
respective bearing is in
acceptable condition.
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5.5.5

5.6
5.6.1

If the recorded bearing boare diameters
differ slightly from the specified valves,
repeat the measerement with the new
bearing shells installed.

Insert new bearing shells, mount the cap
then preload and tighten up according to
instructions.

Measure the width of the
side faces for locating
bearing, in the crankshaft.
(Refer Fig. 5-23 of

Sect. 5.4.5).

aAssemble thrust rings on
crankcase as shown and
measure total thickness
with micrometer (Fig.5-27).

Calculate the measured
clearance & compare with
the specification. If
clearance is exceeding
the limit use next ower
size thick thrust washer.

Inspect liner resting face
on crankcase (Fig. 5-28).
This must be flat and
without any damage.

CHECKING AND SERVICING OF CONNECTING KOD AND PISTON PIN

Measure mid way diameter
of the piston pin, with
micrometer.
(Fig. 5-29).
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5.6.2

Set the dial gauge on micro-
meter to the correct size

of small end bearing bore.
Measure the bearing bore in
connecting rtod.

(Fig. -5-30).

Find out clearance

between piston pinm & small
end bush bore. If it is
exceeding the clearance
specified in Technical Data,
remove the small end bush
with the help of mandrel

No. 03.950.18.0 (Fig.5-31).

Press in, new small end
bush with the help of
mandrel No. 03.950.18.0.
Ensure that the ¢0il holes
are matched.

Again measure the bore
diameter. If it is. found
less than the specified
standard bore, ream it with
the special reamer No.53302.

For checking of parallelism of
small end bore (with bush) &
big end bore (without bearing
shells) mount the connecting
rod in a fixture with checking
mandrels provided with

fxture, both in small & big
end bores, as shown in the
Fig.5-32. Difference between
two dial readings should not
exceed 0.08 mm.

If the dial reading is
exceeding 0.08 mm, remove

the connecting rod from
fixture and give a slight

blow on the web, to correct
the bore axis.

Repeat the process till
reading shows within 0.08 mm.
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Checking & teplacing big end
bearings - :

Big end bearings pair
consists of two halwves, and
are supplied in finished
condition. These cannot be
reconditioned. Undersize
hearings, according to the
requirements, are available
in 6 stages by 0.25 mm on
diameter. '

Assemble the big end bearing
cap with connecting rtod.
Ensure that markings on con.
rod and cap talley. Tighten
the bolts with specified
angle torque (Fig. 5-33):

Set the dial gauge on micro-
meter to the correct size

and measure big end bearing

bore in planes 1 & 2 in
direction 'a' & 'b'. Record

the readings in tabular form

& compare with the specification,
(Fig. 5-34 & 5-35)

Note any ovality or taper
is obnserved,

If the recorded values
correspond to those specified
in the specification, the
respective bearing is in
acceptable condition.

If it differs than the
specified value,-replace the
bearings (standard size or
under size) and repeat the
measurement same as above,.

If the readings show that the
bearing tolerances with new
installed bearings remain upto
a max. of 0.020 mm above the
values specified, the
connecting rod is still fit
for use. Otherwise is has to
be replaced. Do not recondition

bearing shells or big end bore
of connecting rod.

60

5-34




5.7 CHECKING AND SERVICING OF CAM SHAFT

5.7.1 Check the cam shaft with its
gear (shrink fitted gear)
for wear or any damage.
Measure journal size of Gear
end side. (Fig. 5-36).
Journal size should not be
less than the limit given
in specification. Use new
cam shaft assembly, if this
is found to be defectiwe.

5.7.2 Set the dial gauge to the
correct size of cam bush
bore (Gear end side) and
measure the bearing bore.
If bearing bore is found
to be on higher limit as
compared to specification,

_ remove the old bush from

A crankcase and replace it

S with the new one. Use
mandrel No. 03.950.10.0.
Note that cam bush is

i supplied in finished bore

Do condition, hence need not

I R be machined after pressing.

c (Fig. 5-37 & 5-38).
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5.8 CHECKING AND SERVICING-OF INTERMEDIATE GEAR _ASSEMBLY

5.8.1 Check idler gear for wear and
damage of teeth, if it is
severe replace the gear with
new one.

5.8.2 Check journal diameter of
gear support. If the bearing

surface is found damaged, Qs - i3
replace the support. Measure S -
journal diameter with micro- : / :
meter (Fig. 5-39). D)

5-39

i 5.8.3 Set the dial gauge on micro-
R meter to the correct size
: given in specification for

bearing bore (bearing install-
ed in gear). If it is
e xceeding the limits as
specified in the specifica-
tions, replace the bearing
bush(Fig. 5-40).

>y =
e

ey
i
For removing the old bush

and pressing in new bush =40
use mandrel No. 03.950.19.0
(Fig. 5-41).

After pressing the new bush
in the gear, check the bore
again. If it is found less
than the standard specified
bore size, Tteam it with the
special tool No. 53301.
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5.9 CHECKING AND SERVICING OF LUB.OIL PUMP

5.9.1 Checking of clearances -

a) Remove the cover plate.
Remove the 'C' ring from
pump body and check the
condition of the ting.

If it is found damaged
Oor permanent set, replace

the '0' ring while assembly
(Fig. 5-42).

b) Check side clearance of

rotors with the help of
straight edg(6" long)

and feeler gauge as shown
in Fig. 5-43.

If side clearance exceeds
the limit value giwen in
specification change the
complete lub.oil pump.

5-43

¢) Check radial clearance
between rotors with feeler
gauge. If it exceeds the
limit value given in speci-
fication change the

complete lub.oil pump.
(Fig. 5-44),

NOTE :INNER AND OUTER
ROTORS ARE NOT SUPPLI-
ED AS SPARES AS THEY
ARE IN MATCHED PAIRS

TO SUIT THE LUB.OIL 5744
PUMP RODY. HENCE

COMPLETE LUB.OIL )

PUMP ASSEMBLY IS TO BE

REPLACED WHENEVER

REQUIRED.
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5.9.2 Take out split pin for relief
valve andremove spring cup,
spring and telief valve from
the body. Clean thoroughly
these parts with diesel oil.
Clean also the lub.oil pump
body from inside. Ensure
that the relief walve is free
in movement in its' bore. It
should not be tight in bore.
(Fig. 5-45).

5.9.3 Assemble relief valve compo-
nents. Fit new split pin -
for locking. Replace the
cover plzte with '0' ring.

Tighten 2 hex. set screws
holding cover plate on body
for HA394 & HA494 engines,

In caseof HA294 & HA694
engines tighten 3 Nos. of
~socket head counter sunk
screws holding cover plate
to the body. Use allen key
5 mm A/F.

5.10 REASSEMBLING THE ENGINE

Engine components are ready for assembly after completion
of inspection, servicing and cleaning. Follow the re-
assembly sequence given below

5.10.1 Fit o0il spray nozzles in cramnk
cace. See Fig. 5-46 for
HA294/304/694 & 494 without
secondary balancing arrangement.

Use special tool No.dLQSOJMWO
check the nozzles for suita-

bility for reuse and replace
with new one if necessary.
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5.10.2

5.10.3

For HA494 engine with
secondary balancing arrangement
fit horizontal pencile type
oil spray nozzles. Use new
nozzles with '0O' rings. These
are to be press fitted in
crankcase. The position of the

- nozzle in crankcase is very

important. Use tool No.
04.950.02.0 while fitting

nozzles for proper positioning
(Fig. 5-47).

Place the crankcase with
sump mating face upward.
Use screw plugs with new
copper washers for plugging
main gallery at gear end

and at flywheel end.
(Ref. Fig. 5-48 & 5-49).

NOTE:ON HA394 ENGINE 3 /8

NPTF PLUG IS FITTED
INSTEAD OF PLUG AND
COPPER WASHER AT FLY -
WHEEL END. REFIT THE
SAME PLUG USING SUITABLE
SEALING ADHESIVE:

5.10.4 Fit oil réducer screw in

0il gallery opening in cam
bore with the help of screw
driver. (Fig. 5-50)
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Fit hexagonal socket head
screw with new coppet washer
with the help of allen key
size 6 mm as shown in

Fig. 5-51.

¥]]

-i0.2 Press in cam bush with the
mandrel Neo. 03.950.10.0 in
the gear end cam bore.
Remaining cam bores are
without bearing bushes for
removing and pressing cam

bush ref. Fig.5-38 of Sect.
5.7.2.

5.10.6 Check the condition of
baffle plate for breather.
if it is found damaged or
loose, replace the new
baffle and fit it with
the new reiwets(Fig.5-52).

5.10.7 1f the hydraulic pump is
not provided on engine, fit
blanking place along with
its' joint for closing the
bore as shown in Fig.5.53

5.10.8 Ensure that locating dowels
for front cover and locat-
ing dowel for intermediate
gear support. are fitted
properly. (Fig. 5-54).

56




5.10.10

5.10.11

5.10.12

5.10.9 Fit dish type core plug in
cam bore counter at flywheel
end side. Use mandrel
No. 03.950.20.0 (Fig.5-55).

Apply o0il to the tappets and
place them in tappet bore in
crankcase. '

Insert the thrust washer
behind the cam gear, apply
iub. 0il on all camshaft
Yurnals and installed the
camshaft (Fig. 5-56).

Check dowel pin in crankgear.
If necessary fit new dowel,
while fitting keep the dowel
pin pro jected 17 mm opposite
to the gear tooth mark on
gear face (Fig. 5-57).

Locate the gear in crankshaft
at gear end. Ensure that the
gear tooth mark is on outside

Then drive the gear on crtank
shaft (Fig. 5-5%) '

67

5-58



5.10,13

5.10.15

5.10.16

Install half bearing shell

in crankcase and main bearing
caps. Make sure that they
are properly engaged in
notches. (Fig. 5-59).

Place thrust half rings on
flywheel end cap. Thrust
ring should test on the
stop pin. (Fig. 5-60).-

0il all crankshaft journals
and install the crankshaft

in c¢rankcase. Place main
bearing caps with locating
hollow dowels. While
placing, be sure that identi-
fication marks on caps and

on crankcase talley. (Fig. 5-61).

Assemble the bolts with
washer with caps and tighten
down as per angle torque
instructions given in Sect.
1-4., While tightening
followsequence as given
below -

‘1. Middle cap.

2. Either sides of the
middle cap & onwards.

3. Flyvheel end & gear end
caps.

After tightening ensure that
the crankshaft is free to
rotate (Fig. 5-62).
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5.10.17 Checking and adjusting end
clearance of crankshaft-

a) Push the crankshaft at
gear end and measure the
clearance with feeler
gauge at flywheel end
cap as shown in Fig. 5-63.

b) If the clearance is more
than the limit value
given in specification,
remove cap and fit suitable
higher size (0/s thickness)
stop half rings. Keep the
smooth bearing faces of
rings against crankshaft

~.web & crankshaft flange.

Refit the bearing cap and
tighten the bolts.

5.10.18 Duly tested and serviced
fuel pump should be used

S for assembly. For servicing

- of fuel pump refer

Section - 6.

) a) Use new gasket for fuel
| pump assembly. Engaged
* the pump in crankcase
bore and tighten nuts
securing the pump to
the crankcase.

b) Assemble the fuel pump
gear on hub and tighten
three screws. Install
hub with gear on fuel
pump shaft. Ensure that
woodruff key is properly
fitted on fuel pump
shafe.
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c)

d)

If the engine is supplied with
autotimer, clamp :
the autotimer on fuel

pump gear and then install
the assembly on fuel pump
shaft.

(Fig. 5-64 & 5-65)

Tighten the centre nut
on fuel pump shaft.

5.10.19 Locate the support for.

intermediate gear in crank
case counter. Ensure that
the locating hollow dowel

is properly fitted. Apply
engine 0oil over the journal
before inserting intermediate
gear over the support.
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5.10.20 Before engaging the intermediate gear with crank gear,
cam gear and fuel pump gear, ensure that the gears are
properly matched with respect to marking on gears as

shown in Fig. 5-66.
53335\\\\\
X
\
N

CAM SHAFT N

GEAR \

2,

7 1 2\

7 INTERMEDIATE ©

GEAR TRAIN
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5.10.2]1 ASSEMBLY OF LUB.OIL PUMP AND DELIVERY TUBE

a) Fit a new '0' ring on
delivery tube and insert
the tube in lub.oil pump
body. Position the lub.
0il pump and deli very
tube on crankcase and
tighten slightly lub.oil
pump holding bolts. _
Ad just the backlash of 1lub.
oil pump gear with respect
to crank gear within 0.1 mm,
and then tighten fully
the lub.oil pump holding
bolts (Fig. 5-67).

5-67
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5.10.23

b) Insert the spring clamp on
delivery tube, which holds

delivery tube and inter-
mediate support. Tighten
the bolt with angle torque
as per specification.
(Fig. 5-68).

- 5.10.22 Conmect the suction tube to

the lub. oil pump and tighten
union nut partially. Then
engage bholding brackets for
suction tube and clamp them
on main bearing cap with
set screws. Now, tighten
fully the union nut on lub.
oil pump body and then
tighten the upper side set
screws of bracket holding
suction tube (Fig. 5-69).

Fit a new joint for front
cover., Use grease to retain
the joint in position. Align
front cover with locating
dowels in crankcase.
Tighten fasteners holding
front cover and crankcase
(Front cover is already
fitted with oil seal).

(Fig. 5-70).
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5.10.24 Press the cam shaft towards
the flywheel end. Measure
the distance from front
cover adaptor sealing face
to the camshaft thrust face.
Use vernier depth gauge.
(Fig. 5-71).

5.10.25 Measure the distance on
adaptor sealing face to the
end face (Fig. 5-72)7
Considering the difference in
these readings, select
proper sealing washers to
have the end play as giwen
in specification. Tighten
the adaptor on front cover.

o 5.10.26 On a new engine, oil seal
is pressed in front cover,
flushed to the outside face
of front cover. (Fig.5-73).
If a groove is observed
(due to o0il seal leap
pressure) on crank pulley,:
to avoid the contact
between leap and groove,
shift the oil seal position
inside by 1.5 nm maximum as
shown in Fig.5-74.

5-73

73




5.10.27

5.10.28

5.10.29

5.10.30

Insert the crank pulley in
front cover, engage crank
pulley hoie with dowel on
crank gear, fit the bolt
with washer and tighten it
with specified angle torque,
Note that the bolt has left
hand threads (Fig. 5-75).

I1f the engine 1s supplied
with compressor,. fit the
compressor driving pulley
on crank pulley and bolt
1t. |

Fit the automatic belt
tension unit on front cover.
Before that see. whether
torsion spring is all right.
If not, replace it with new
one. Also, use new '0' ring
on housing of belt tension
unit (Fig. 5-76).

NOTE:ON SOME ENGINES INSTEAD
OF AUTOMATIC BELT
TENSION UNIT,THE MANUAL
BELT TENSION ADJUSTING
UNITS ARE FITTED. USE
NEW ~ 0' RING FOR THIS
UNIT ALSO.

If the engine is supplied
with mechanical shut down
unit, see that actuator
lever is fitted on belt
tension-unit. '

In case of HA694 engine, use
spacers. below actuator lever.

Check crank pulley and belt
tension pulley alignment
with straight edge.

(Fig., 5-77).
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If necessary adjust alignment
washers behind the pulley of
belt tension unit, and
correct the alignment.

(Fig. 5-78).

5.10.21 Observe condition of fly-
wheel end o0il seal. If it
is found damaged or worn
out, then fit a new oil
seal. Use mandrel No.
03.950.22.0. -

If a2 groove is formed on
crankshaft flange (due to
0il leap pressure), shift
the position of o0il seal
inside by 1.5 mm maximum,
similar to the 0il seal in
front cover as shown in
Fig.5-74 of Sect.5.10.26.

5.10.32 Apply grease to the leap of
the o0il seal and crankshaft
face where 0il seal rests.
Position the oil seal
housing on crankcase with
a new joint in between.
Bottom of crankcase and oil
seal hcusing should be
flushed. Check this with
straight edge (6" long)
and then tighten the set
screws (Fig. 5-79).

Trim off the joint which
is pro jecting beyond the
sealing faces.

5.10.33 Now, install the flywheel
on crankshaft. Match the
hole~ of flywheel with

nra haft. Insert the
2y > dowel, Position
t. ~rank pulley and engage

the pipe spanner (Tool
No.03.950.17.0) in hex. of
¢rank pulley to hold the
crankshaft and then tighten
the flywheel bolts to the
specified angle torque
(Fig. 5-80Q).
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5.10.34

5.1C.35

5.10.36

5.10.37

5.10.38

Apply grease to the new
sump joint and locate it
to the sump. Tighten sump
screws gradually with
diagonal sequence and then
tighten fully by 3.5 Kgm
torqgue.

Now, change the position of
engine so that liner resting
face of crankcase will be
facing upwards. Preferably
use engine assembly stand
for ease of assembly. If
stand is not awvailable,

" the suitable wooden supports

below the engine should be
used. : -

Assembly of liner, piston
cylinder head and manifolds-
follow the procedure given
in Section-4 for assembly of
liner, piston, cylinder head
and valw rocker.

Fit the breather tube in
the crankcase. Apply
sealing compound (shellac)
to the conical portion of
the tube while assembly.
(Fig. 5-81). 1Insert the
plastic tube in the outlet
of breather.tube and hold
the bottom end of the

plastic tube in the stopper
plate.

Fit front cowling and
exhaust air baffle (Fig.
5-82). Tighten the _
pPipe holding clip to front
cowling for ''Fuel supply
Pipe to flame heater" if
flame heater is supplied
with engine.
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5.10.39 Fit the lower cowling
: (Fig. 5-83).

5.10.40 Install the lub.oil cooler
with new sealing ring.
Tighten union nuts for
inlet and outlet connections
of cooler. Tighten the bolt/
bolts for oil cooler to
crankcase (Fig. 5-84).

5.10.41 Fit cooling blower on the
front cover and secure it
with the bolts.

(Fig. 5-85).

NOTE: FOR SERVICING OF
COOLING BLOWER REFER
SECT. ~-6.

5.10.42 Position top air baffle
over cylinder heads and
cooling blower body and
tighten the bolts on
cylinder heads.

(Fig. 5-86).
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5.10.43

5.10.44

5.10.45

Connect fuel injection pipes.
Use new rubber strip for

lower cowling and new rubber
grommets for top air baffle.

Hold the fuel injection
pipes with pipe clamps.
Connect leak-cff pipe to
nozzle overflow conmections.
Connect overflow pipe from
fuel pump to the nozzle

overflow. Also, fit leak-off
connector pipe to the nozzle
on No. 1 cylinder

(Fig. >-87).

I1f the engine is supplied
with flame heater system,
the fuel solenoid valve is
required to be fitted on -
front cowling. Counect

fuel lines from fuel pump
to solenoid wvalve and
solenoid valve to flame
heater as shown in Fig.5-88.

If engine is supplied
with sensor for high
cylinder head temperature,
refit the sensor to the
cylinder head as shown in
Fig. 5-89. The tapping
M10O x 1.5 is provided on
Gear end cylinder head

for semnsor probe.
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ACCESSORIES







6.1
6.1.1
65.1.2

SECTION - 6
ACCESSORIES

AUTOMATIC BELT TENSION.UNIT

move belts for driving
oling dir blower.

%

8
O

.

=move bracket and electrical
witch 1f fitted over the belt

1 [T oin R

nsion unit and remove the
it from front cover.

(=3
oosen the nuts holding belc
n

excessive play, radial or

xial, is observed in the

aft or pulley the servicing
unit is essential.

Feall

L

QO W0 fu =
L

[$V]
~

Remo ve cover and Joint
fitted on the pulley.
(Fig. 6-2).

b) Loosen the centre bolt and
remove pulley assembly.

c) Remove collared bush
located in inner races of
bearing. Check bearings
for radial play or any
damage. If necessary
remo ve bearings from
pulley and replace those
with new bearings.

d¢) The bearings are of 1 RS
type.. While fitting,
sealed sides should face
outwards. (Fig. 6-3).
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e)

£)

g)

Fill up the grease in the
bearings before installa-
tion. The recommended
grease 1is -

Bharat Multi purpose Grease
no. 2. of Bharat Petroleun.
OR HP Multi purpose Grease of
Hindustan Petroleum
Corporation Ltd.

Use spacer in between two

“beariungs, press the collared

bush from cover side of
the pulley and press the
stepped washer from other

side.

DO NOT FIT COVER FOR PULLEY
RIGHT NOW, 1IT IS TO BE
FITTED AFTER CORRECTING THE
BELT ALIGNMENT.

Now, check the centre shaft
for radial and axial play.
If necessary remove spring
dowel securing lever and
shaft (Fig. 6-4).

o

Remove spring and shaft
from other side.

Press out bush bearings from
the housing. While pressing

6 -4

new bush bearings press inner
bush flush to the hub and -
outer bush flush to the
counter bore face as shown

in Fig. 6-5. Use mandrel
No.03.950.23.0 for pressing
and rem0v1ng bushes.

See that holes in bush
bearings do not match with

the 0il return slot in the
housing.

.?u,di

....... A

¥ ﬂLRETURN

SLOT.
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h) For assembly of shaft and \
spring engage the spring
lug in the shaft as shown
in Fig. 6-6, Put the thick
washer and imsert the
assembly in the housing.

[
Now, _engage the lever on ‘ =
shaft from other side. See ﬂL _ > T

that the hole on lewver and

shaft are matching. If not, j:
ad just the shims below the
spring to have correct \“rmm“fy"m““"

matching and axial play.
Remo v the lewver and keep
aside.

i) To ascertain the inictial

position of the spring & PN
lever, totate the spring Qf‘
& shaft assembly counter

clockwise, so that spring 6 -6
will get locked in the
housing. Now, engage the
lever and press the spring
dowel securing the shaft
and lever.

j} Fix the pulley assembly
on lever with centre bolt
and nut. )

k) Fix the belt tension wunit
on front cover with a new

tubber '0' ring inbetween
(Fig. 6-7).

1} Fit the cover and joint
with counters sunk screws
after correcting the
alignment of belts.

6.2 COOLING AIR BLOWER

6.2.1 1If radial or axial play is
observed in ball bearing,
blower to be dismantled and
repaired.

a) Remove the cooling blower
from fronmt cover.

b) Remove the centre bolt &
nut and take out impeller
from assembly. Also, take
out the pulley from other
end -

c) Remove circlip from stator
(Fig. 6-8). '
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d) Press out the ball bearings

from the stator (TFig. 6-9 STATOR
Observe the condition of o CIRCUP 1
the bearings and replace SPACER

them if necessary. Use _ N
mandrel No. 03.950.24.0. Il e

Sinp— |

T ro r i

22 e

Fill up the grease(l100 cc)

inbetween the bearings

while assembly. Use grease BALL BEARING,
as recommended in Sect.
6.1.2-e.

e) Refit the circlip for . 6 ~9

outerbearing. Assemble
pulley & impeller.Engage
centre bolt and tighten it
with 7.5 kgm torque.”

f) Mount the blower assembly
on front cover. Slightly
tighten the mounting bolts
and check the belt align-
ment with crank pulley.

i Add shims between front.

o cover and blower body if

By required for the ad just-

ment of alignment.

: Now, tighten the mounting
ot bolts fully.

6.3 AIR COMPRESSOR

6.3.1 Disconnect inlet and deli very
connections from compressor.

6.3.2 Disconnect lub. o0il supply
pipe from compressor.

6.3.

Lo

Remove front end pulley haif
and shims from compressor
pulley. Take out compressor
driving belt.

6.3.4 Remove compressor mounting
bolts and take out the
compressor from bracket.




6.

6.

- 6.

6

3.

3.

3.

.3,

5

7

8

Remove the bolts from bracket
to front cover and remove the
bracket from front cover.

Cleanthe sealing faces of
compressor and bracket. Apply
grease on a new joint and
stick it in position om the
air compressor (Fig. 6-10).

Mount the air compressor on
bracket such that oil hole
of the compressor maktches
with the hole on the bracket.
(Fig. 6-11).

ApPly grease to a new rubber
' ring and place it in
position on bracket(Fig. 6-1Z).

Mount the bracket with
compressor on front cover and
fix the mounting bolts.

Using new copper washers,
connect lub.oil supply line
to the compressor body.
(Fig. 6-13). '
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£.3.9 Connect inlet pipe to the
compressor. While tightening
union nut, see that cone riag
is properly seated.
(Fig. 6-14).

6.4 FUEL INJECTION EQUIPMENT

&.4.1 Fuel pump

Whenever fuel pump needs any repair work, follow the
procedure given below for removing the fuel pump,
refitting and setting of fuel pump timing.

Repairing of fuel injection equipment is a specialised
job and can be undertaken only by MICO or BOSCH service
statiouns equipped for that purpose. If it is suspected
that the pump is faulty, detach the pump from the engine
and take it to nearest MICO or BOSCH dealer.

Remo ving the fuel pump :

a) Disconnect accelerator linkage (if provided).

b) Disconnect the fuel connections and remo v high
pressure pipes on fuel pump.

¢) Rotate the crank pulley clockwise till the first
piston (from flywheel end) is on top dead centre,
after compression stroke. Make sure that the push
rods of cylinder No.l rotate freely and that the TDC
mark on the crank pulley matches with the tlmlng
mark dowel fitted on front cower.

NOTE : IMPORTANT

DO NOT ROTATE THE CRANKSHAFT UNTILL FUEL PUMP 15
REFITTED ON THE ENGINE.

L4

d) In case of HA394, remove the lub. oil filter in o¢rder to avoid the

fouling of fuel pump while removing.

e) Remove the belt tension unit/cover fitted on front cover opposite
to fuel pump.
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f) Remove the nut and washer on fuel pump shaft. through the bore on
front cover,

_L g) Fit the 'fuel pump gear hub removing puller’(¥0.03.950.27.0)
¢ on hub and go on screwing the centre bolt of the pu]ler till the
hub dislocates from the fuel pump shaft.

NOTE: IMPORTANT |
BEFORE REMOVING FUEL PUMP MOUNTING NUTS, ENSURE THAT THE
PREMARKED NOTCH,COMMON TO FUEL PUMP AND CRANKCASE, IS VISIBLE,
OTHERWISE MARK IT WITH PENCIL OR CHALK. THIS WILL ENABLE THE
CORRECT SETTING WHILE RE-FITTING THE FUEL PUMP ON CRACKCASE.

h) Now remove the nuts used for mounting fuel pump on crankcase and
remove the fuel pump.

Note that the fuel pump gear alongwith hub should remain in their
posidon in front cover.

Refitment of Fuel pump and setting of Fuel timing

After due repairs/calibratioa of the pump, follow the

procedure given below while setting the fuel timing and
refitting the pump.

a) Coinside the keyway in hub and key on fuel pump shaft
and insert the fuel pump shaft into the hub.

o b) Ensure that the pre-marked notch on fuel pump and
O crankcase are matched with each other and then .
[ tighten the four nuts of fuel pump mounting fitmly.

c¢) Now, tighten up the nut alomgwith washer on fuel pump
shaft (Use torque 5 kgm.)
d) Rotate the crank pulley anti-clockwise till the timing

mark matches with the timing mark dowel fitted on
front cover.

e) Connect the fuel supply connection to feed pump and
bleed the system upto the pump.

- f) Unscrew the clamp for valve holder of the first plunger.

»

g) Remove fuel delivery valve holder of the first plunger.

h) Lift up the dellvery valve and place it on a clean
surface. :

i) Replace the holder on the first plunger w1thout

delivery valve. Care should be taken not to damage
the valve seat.

j) Fit the bigh pressure pipe on the holder sueh that the
free end of the pipe is below the lewvel of fuel pump.

k) Loosen the three nuts of fuel pump gear and hub
through 2-3 turns.
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1) Operate the hand priming pump till the fuel starts
flowing out of the high pressure pipe. While still
operating the pump rotate the pump shaft slowly in
clockwise direction (with the help of pipe  spanner)
until the fuel flow stops. This cut-off is known as
spill cut-off. '

m) Without disturbing the pump shaft position tighten
the three bolts of fuel pump gear. The bolt should
be tightened ewenly -one by one.

n) Check the fuel pump timing again by rotating the crank
pulley anticlockwise and then again rotating in clock-
wise direction. The spill cut-offand the timing mark
on the crank pulley should match the timing mark dowel
at the same time. -

o) 1If the timing is correct tighten the bolts of fuel pump
gear fully. '

p) Remove the high pressure pipe and delivery valve holder.
Replace the delivery wvalve and mount the holder back

in position (Use torque 4 kg-m) and lock the valve
holders with clamp). :

q) Now, fit the high pressure pipe from pump to the _ A
in jector and put the clamps. 2

r) In case of HA394, fit the lub. oil filter on engine. 3

s} Fit the belt tension unit/cover and V-belt. Ad just
the belt tension as given in Section 2-7, 1.8.

t) Bleed the entire fuel system again before engine is
ready to start.

Fuel In jector

a) Disconnect fuel injection pipe. Remove the nut holding
yoke .for injector. Take out the in jector, See that the
sealing washer is with the injector. If it is stuck
in nozzle bore, remove it with special tool No.03.950.15.0.

b) Connect the injector to the nozzle pressure testing unit.
Operate the lewer of the unit by hand to built up the
pressure. Read the opening pressure and compare it with
nozzle opening pressure giwn in specification. Obser ve
spray pattern. Individual spray should be in-a conical
form of fine mist of fuel (Fig. 6-15). -

IMPORTANT

NOZZLE SHOULD NOT DRIBBLE AT A PRESSURE OF 145 TO 150 kg fcm? -

IF PRESSURE IS FOUND TO BE LOWER, INJECTOR NEEDS TO BE
SERVICED. -
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FUEL INJECTOR .

INJECTOR TESTING
MACHINE .

S NOZZLE PRESSURE TESTING UNIT
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3 ¢) Dismantle injector and ' i
clean all the parts with -
2 diesel oil. Detail parts i
' are shown in Fig. 6-16. =
Z 5
d) Ensure that the fuel
- holes in the injector
J body and anozzle are clear. 5
P e) Take out the nozzle &
needle from the nozzle '
5 body. Slight tapping on
needle valve point by
D - wooden block will faci- o}
iitate rzmoval. The )
L needle and stalk of che o
val ve should be cleaned .
3 with brass wire brush. o
Emery paper or similar, B
3 abrasive must newer be e
used for cleaning the -
p needle. £

P Do not touch the needle .

_ seat. Nozzle and needle ‘ -

o are tapped together, ) 7

] hence they should not §g;lﬁg ) 2

- be interchanged with any e

, other nozzle/needle. -y
év

f) Nozzle needle should
siide slowly in nozzle
body by its own weight.
If it does not slide
clean again inside sur-
face of nozzle body and
the needle and check
again. Still it found

5 sticky change the nozzle

- and needle pair.

SPINDLE £

INTERMEDIATE
PIECE.

g) Now assemblée the nozzle

D by using the shims already
there in the in jector. -
) Tighten the nozzle holder X
cap by torque wrench at
7 a torque of 8 kg-m.
]
' /CAUTION/

ANY OVER TIGHTENING WILL
DISTORT THE KOZZLE AND
CONSEQUENTLY WILL RESULT
IN STICKING OF ‘VALVE.

6-16
h)  Check the injector again -

for opening pressure and
~ spray pattern. If required 5t
add shims for increasing
\ pressure and for decreas- ' : &
ing the pressure remove )
shims. ’ g&
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= 6.4.3 Feed pump (Fuel Lift Pump)

x a) Feed pump is mounted on the fuel pump body by 3 bolts.

The function of feed pump is to feed the fuel oil to
pump through fuel filter under constant preésure.
This awid air suction in fuel lines. Hand priming
pump is also provided on feed pump to remove air,
trapped in fuel civcuit and to feed fuel to in jector
through filter and fuel pump whenever required. The
1, maximum lift of the feed pump is 1 metre (3.2 fr.).

b) A button filter with
special ban j bolt is
situated at the inlet
of feed pump. The fuel

P from the fuel tank passes
s thrcugh this button
‘ : filter. Clean the buttom
C filter with diesel o0il
at the time of servicing.
The normal period for
cleanings the filter is
after every 500 hours
tunning of the engine
(Fig. 6-17).

65-17

6.4.4 TFuel Filter

The change over period for fuel filter elements and
its maintenance given in HA Maintenance Manual. Refer
the same. Wherever spin-on type filter is provided

see instructions for replacement gi wn in Maintenance
Manual /Sticker on engine cowling.
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6.

6.

5

5.

. 5.

.5

.6.

1

2

.3

.1

3

REMOVAL AND FITMENT OF NEW STARTER RING

Cut-off a damaged starter ring
with a hard chisel and remowe
it from flywheel (Fig.6-18).

Heat the new starter ring to
a temperature of 1207-150"C
place it over the flywheel
step.

Bevel side of the teeth
should face upwards. Hit
the starter ring slowly
all around with hammer.
Starter ring should rest
fully on flywheel step.

REMOVAL AND REFITTING OF GEAR END OIL SEAL WITHOUT

REMOVING FRONT COVER

Remo ve crank pulley by loosen-
ing the centre bolt. Engage
only centre bolt in the
crankshaft.

Use special tool No,03.950.25.0
for removal of o0il seal
(Fig. 6-19).

Remo ve the centre bolt.
Apply grease to the lip of
new o0il 'seal and position
it on front cowvwer. For

.pressing the oil seal in

front cowver use mandrel
No. 03.950.26.0 (Fig. 6-20).
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6.7 ALiGNHENT AND BELT TENSIONING OF DYNAMO & ALTERNATOR

6.7.1 Altermnator

"a) Mount the bracket for alter-
nator mounting on front
cover.

Fix upper two bolts for
hracket holding on front
cover .

Uze sleewves below the
bracket.

b} Position the alternator on
brackat and insert centre
bolt which passes the
lower most hole on bracket,
alternator, front cover &

crankcase. Tix the nut
from backface of the crank
case.

Fig. 6-21 shows the alter~
nator mounted on engine.

c) Check the alignment of 6-21
alternator pulley groove
with crank pulley groowe.
If necessary ad just the
plain washers between
bracket and alternator.

d) Now, fix one end of belt
tension ad justing lever on
front cover and bolt the
other end to alternator
using the spacer inbetween.

e) Mount the belt on pulley
& ad just the belt tension
properly.

f) Tighten all bolts fully.
$.7.2 Dynamo

a) A sliding bracket is
provided to facilitate the
face alignment of dynamo
with ecrank pulley.

Fig. ©6-22 shows the mount-
ing arrangement of dynamo
on engine.
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6

NOTE : FOR HA294 /394 /494 ENGINES, THE OUTERMOST GROOVE OF

CRANK PULLEY IS MEANT FOR-ALTERNATOR/DYNAMO BOLT.
FOR HA694 ENGINE CRANK PULLEY GROOVE NEAREST TO

THE FRONT COVER IS TO FOR ALTERNATOR /DYNAMO BELT,
HENCE FIT THE ALTERNATOR /DYNAMO BELT FIRST ON THE

CRANK PULLEY BEFORE FITTING BELTS FOR COOLING AIR
BLOWER.

.BELT ARRANGEMENT FOR TRACTOR ENGINE

Tractor engines are provided with common belts for crank
pulley, cooling blower and dynamo. Belt tension uait is
not provided on these engines. In ?lace_of belt tension
unit a sheet metal unit with rubber "0' ring is pgovlded
to blank the front cover opening. Belt temsion is to be
ad justed by dynamo. Belt :

arrangement is shown in
Fig. 6-23.

RAISED DIPSTICK AND RAISED OIL
FILLING ARRANGEMENT

In case of some special
application engines are
provided with raised oil
filling arrangement and
raised dipstick, for easy
accessability.

Fig. 6-24, & 6-25 show these

arrangements.

(. ‘ _{-rra Q
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RECOMMENDED SPARES







SECTION -7

TROUBLE SHOOTING CHART
&
RECOMMENDED SPARES

7.1 RECO»

OMMENDED SPARE PARTS FOR NORMAL MAINTENANCE OF THE

ENGINE :

a) The spare parts given in the list on the next page
are required for routine maintenance of the engine
as well as for safety purpose.

b) The recommendation is based, provided the engine is
properly maintained as per the instructions given
in thie manual as well as in the Maintenance Manual.

c) Before replacing the piston and liner, check the

liner bore diameter. If it is more than 100.22 mm
then only replace the liner and piston with piston
rings of standard size. (Reboring of liner and use

of oversize piston is not recommended).’
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TROUBLE SHOOTING

I1f trouble
incorrec t
tenance of

follow the

should occur,
operation,

the engines.

these will be frequently due to
improper lubrication or bad main-
This coald be avoided if you
instructions given in this manual and
Maintenance Manual of HA series engines.

The common

trtoubles, their causes and remedies on them ar« gl wen

in following table.

Bowe ver,

if you cannot identify
the cause of the troublzs or are unable to put

it right

yourself, the best way is to contact your local

TROUBLE

REMEDY

Engine
to star

"KIRLOSKAR" distributor.
NO CAUSE
1| Dirty/clogged air
cleaner. :
2] High exzhaust back
| pressure.
3| Fuel tank empty
4 | Fuel tank cock
closed
5| Air in fuel line
6| Strainer in feed
pump inlet ban jo
fails choked.
t
7| Fuel line leaking
8{ Faulty fuel inje-
ctor nozzle
9| Dirty/choked fuel
filter
10| Feed pump not
working

Clean air cleaner,
change oil in air
cleaner.

Clean e xhaust
silencer and manifold.

Fili up tank and air
vent.

Open the cock and
air vent if necessary.

Bleed fuel system.

Clean the strainer

Check all fuel line
connections for
tighteness, change
copper washers.

Check the nozzle
spray, if necessary
change the nozzle.

Change the filter
elements and clean
fuel filter bowls.,

Operate feed pump, if
not working, send it
to your dealer.
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TROUBLE NO{ CAUSE REMEDY

11 [Wrong ad justment of | Re-ad just the valwve
valve clearance clearances correctly,

12 |Incorrect fuel Set to correct fuel
timing. timing.

Engine fails 13 iBattery runs down Recharge battery
to start :

14 |Battery of wrong Use battery of correct
‘capacity capacity recommended

in Maintenance Manual.

15 |Faulty starter Repair starter.

16 jLoose or dislodged Tighten all loose
witing- wiring. .

Engine is 17 [High exhaust back |Clean exhaust silencer
difficult pressure. and manifold.
to start.

18 {Dirty/clogged air Clean air cleaner,
cleaner - change 0il in air

cleaner.

19 {Air. in fuel line Bleed fuel system.

20|Fuel line leaking Check all fuel line

connections for
tightness, change
copper washers.

21 [Faulty fuel inje- Check the nozzle
ction nozzle spray, If necessary

change the nozzle.

22 |Engine used after a | Flush and service
long time. | engine thoroughly.

23 |Incorrect fuel Set it to correct
timing fuel timing.

24 |Run down battery, Have battery inspected
terminals loose or | clean terminals,
oxidized causing tighten and coat with
starter motor to acid-free grease.
turn slowly. : '

25|Grade of 1lub.oil Used correct grade of
used is too viscous | lub.oil of recommended
(applies particular-<in lub. oil specifi-
ly at very low cations. (Section 1.3.8)
temp.in winter).

25 [Fuel supply not Renew fuel filter and
sufficient then air-vent, clean

strainer in fuel 1lift

pump .
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TROUBLE

NO.|

CLAUSE

REMEDY

Engine starts
but stops
after some
tims.

27

28

29

30

31

32

33

34

35

Dirty/clogged air
cleaner

Mo fuel

A1t in fuel line

Choked fuel
in jector holes.

Dirty/choked fuel
filter -

Wrong ad justment
of wvalve
clearances.

Water mixed with
fuel.

Engine seized
One or more

cylinders not
working.

Clean air cleaner,
change o0il in air
cleaner.

Replenish with clean
fuel.

Bleed fuel system,
tighten all fuel
connections.

Clean holes

Clean fuel filter
bowls and replace
the fuel filter
element.

Re-ad just wvalve
clearances correctly.
Change fuel and clean

fuel tank.

Contact nearest
distributor.

Contact nearest
distributor.

Engine
gives poor
performance
Oor engine
lacks power

36

37

38

39

40

41

Dirty/clogged air
cleaner

High exhaust back
pressure

Derating due to
altitude and
temperature

Choked fuel

in jector holes or
nozzle needle
sticking.

Control lever
setting wrong

Faulty fuel pump

Clean air cleaner,
refill lub. o0il in
air cleaner

Clean exhéust
silencer and manifold.

Calculate derating due
to altitude and
temperature and put
correct load on
engine.- )

Clean injector and
fuel line, have
inspected by a
specialist.

Ad just to correct
setting.

Send pump for
recalibration.
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TROUBLE

NO.

CAUSE

REMEDY

Engine
gives poor
performance
or engine
lacks power

42

I~
[WS]

51

52

53

Fiel supply not
sufficient

Owrilow vzlve on
fuel injecrion pump
not workingproperly

Valve clearance
out of ad justment,
valve spring broken

Dirty air cooling
fins on cyliander
liners and cylinder
heads. '

Loose fan belt
Val ve leakages

Btoken /fseized /worn
out piston rings

Worn cut lin=r and
piston.

Damaged main and
connecting rod
bearings.

Incorrect wval ve and
fuel timings

Faulty governor
setting

One or more cyl-
inders mnot
working.

Renew fuel filter
elements and air-vent,
clean strainer in

fuel lift pump,
tighten fuel line
connections.

dave inspected by a

specialist.

iRe-adjust walve
clearance, renew
wlve spring.

Clean air fins.

Tizhten belts.

Regrind the val wes.

{Replace with new

piston tings.

Rerlace with new one.

Change bearings.

Set to correct
settings.

Set governor properly

Contact nearest
distributor.

Exhaust
smokes
badly

54

55

56

Too much oil in
sump.

0il level in oil
bath air cleaner
too high

Insufficient comp-
ression due to
sticking or broken
compression rings
or incorrect wvalve
clearances.

Drain off until level
reaches .top mark on
dipsctick.

Pour off until level
agrees with mark
hole. o

Have compression rings
and pistons inspected
by a specialist,

read just wvalve
clearances.
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TROUBLE

NO.

CAUSE

REMEDY

Exhaust
Stmokes
badly

Derating due to altitude
and temperature

Poor gquality of fuel

Calculate derating due
due to altitude and
temperature and reduce
load on the engine if
necessary.

Change to quality fuel.

Engine
overheats
{(shut down
engine
immediately)

59

60

61

62

63

Cooling fins on
cylinders and cylinder
heads very dirty

In jectors defective
Inspection pump delivery

out of adjustment

Insufficient cooling
air input to blower.

Blower V-Belt broken

Clean cooling fins,
particularly the vertical
ones on the cylinder
heads.

Ha ve inspected by a
specialist.

Hawve ad justed by a
specialist.

Ensure free cooling air
flow.

Renew V Belt

Engine oil
pressure
too low
(shut down
engine
immediately)

64

65

66

67

68

69

70
71

filter.

Wrong grade of 1lub.
oil used

Dirty/choked suction
tube strainer.

Dirty/clogged oil

Clogged oil passages

Defectivwe relief
valve in lub. o0il
filter.

Léaks in lub. o0il
system.

Faulty oil pump

Engine o0il .ot
changed at recommended
period.

Use lub. o0il of
recommended grade.

Clean strainer thoroughly
Clean oil filter and
replace filter.

Flush o0il passages.
Replace with new one.

Check connections on pump
}ines, filter, pressure,
gauge and cooler for
tightness.

Replace with new one~

Change the oil
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TROUBLE NO. CAUSE REMEDY
En; 772 | Excessive play on Change bearings, :
oi main bearing consult specialist.
2t [
to i
(s !
&n i
-
O
Battery 73 | Faulty starter Repair starter.
runs down : '
frequently 74 | Faulty generator Repalr generator.
75 | . Faulty cut-out , Clean the contact points
: if necessary replace it.
76 | Loose wiring Tighten all loose wiring.
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HINWEIS

Bezeichnungen, Beschreibungen und Darstellungen
entsprechen dem Informationsstand zum Zeitpunkt der
Drucklegung dieser Unterlage.

Anderungen kénnen den Service am Produkt beein-
flussen, Verpflichtungen entstehen uns daraus nicht.

Methoden und Verrichtungen sind Empfehlungen, fur
deren Resultat wir keine Haftung Gbernehmen konnen.

BRUENINGHAUS HYDROMATIK- Baugruppen, mit Anga-
be der Fabrik-Nr. bestelit, sind die Basis guter Reparatu-
ren.

Einstell- und Prifarbeiten sind bei Betriebsternperatur auf
dem Teststand vorzunenmen.

Schutz von Personen und Eigenturm ist durch Vor-
kehrungen sicherzustellen.

Sachkenntnis, die Voraussetzung fiir jede Service-arbeit,
vermitteln wir in unseren Schulungskursen.

INHALY Seite/
Page
A4VG
Schnittbild 34
Allgermeine Reparaturhinweise 5
Dichtsatze und Baugruppen 6-9
Triebwelle abdichten 10
Hilfspumpe abdichten 1
Steilkolbendeckel abdichten 12-13
Speisedruckventil abdichten 14
Druckbegrenzungsventil abdichten. 15
Druckabschneidung abdichten 16
Ansteuergerdt abdichten 17
Ansteuergerat HW 18
Ansteuergerate EP - HD 19-22
Ansteuergerat DA 23
Regelventil abdichten / uberpriifen 24
Pumpe demontieren 25-29
Verstellung demontieren 30-31
Zylinder demontieren ' 32
Uberprifungshinweise 33-34
Stellkolben, Triebwerk montieren 35-37
Triebwerk einbauen 38-41
Pumpe montieren 42-44
Montageanweisung fur Anziehdrehmomente 45-48
Sicherheitsbestimmungen 49-50
Einstelihinweise 51-57

NOTICE

Specifications, descriptions and illustrative material
shown herein were as accurate as known at the time this
publication was approved for printing.

BRUENINGHAUS HYDROMATIK reserves the right to
discontinue models or options at any time or to change
speci-ficauons, matenais, or design without notice and
with-out incurring obiigation.

Optional equipment and accessories may add cost to the
basic unit, and some options are available only in
combination with certain models or other options.

For the available combinations refer to the relevant data
sheet for the basic unit and the desired option.

Adjustment and tests have to be carried out on the test
bench under operating temperatures.

Protection of personnel and property has to be guar-
anteed by appropriate measures.

Expert knowledge, the precondition of any service work,
can be obtained in our training courses.

CONTENTS

AAVG

Sectional view

General repair instructions

Seal kits and sub assembly groups
Sealing of the drive shaft

Sealing of the boost pump

Sealing of the control piston cover
Sealing of the boost pressure valve
Sealing of the pressure relief vaive HD
Sealing of the pressure cut-off valve
Sealing of the control device

Control device HW

Control devices EP - HD

Control device DA

Sealing of the regulator valve

Pump disassembly

Dismantling of the control
Dismantling of the cylinder

inspection notes

Positioning piston, rotary group assembly
Installation of the rotary group
Assembly of the pump

Assembly guidelines for tightening torques
Safety regutations

Adjustment instructions
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Achtung!
Nachfolgend Hinweise bei allen Reparaturarbeiten
an Hydraulikaggregaten beachten!

Attention!
Observe the following notices when carrying out repair
work at hydraulic aggreaates!

Alle Offnungen der Hydraulikaggregate verschliefen.

Close all ports of the hydraulic aggregates.

Alle Dichtungen erneuern.
Nur original HYDROMATIK-Ersatzteile verwenden.,

Replace all seals.
Use anly originat HYDROMATIK spare parts.

Alle Dicht- und Gleitflachen auf Verschleif3 prifen.
Achtung: Nacharbeiten an Dichtflachen z.B. durch
Schieifpapier kann die Oberfldche beschadigen.

Check all seal and sliding surfaces for wear.
Attention: Rework of sealing area f. ex. with abrasive
paper can damage surface.

Hydraulikaggregate vor Inbetriebnahme mit
Betriebsmedium befiillen.

Fill up hydraulic aggregates with medium
before start- up.



Dichtsatz filr Triebwelle.

Seal kit for drive shaft.

J

AuBerer Dichtsatz

External seal kit.

Triebwerk komplett.

Complete rotary group.

Stellkolben

Positioning piston
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Bei den Verstellpumpen A4VG erfolgt zur Zeit die Umstel-
lung der Verstellung auf Turcon-Dichtunaen.

Die Stiickliste der kompletten Einheit erhalt dabei eine
neue ldent.- Nummer.

Typenschlissel, Typnummer und AuBenabmefBungen
bleiben dabei unverandert. {Pumpengehause dndert sich
nur im Bereich vorn Stellkolben. Stellkolben &ndert sich in
eine angefaste Ausfihrung).

é Alten Stellkolben nicht bei Turcon-Dichtung ver-
wenden (scharfkantig - Dichtungen werden
beschadigt).

Pumpengehause / Pump housing

mit Lagerbuchse / with bush ALT/OLD

" L

A Die Umstellung der Verstetiung auf Turcon-
Dichtung ist im allgemeinen mit einer Funktions-
verbesserung verbunden (DA-Verhalten, geringerer
Temperatureinfluld auf Stellzeiten).

2 Bei gleicher Dusenbestlickung konnen sich die
Stelizeiten geringfugig verdndern.

Fohrungsbuchse

Turcon-Glyd-Ring Stellzylmnder

Leckal

Pumpengehéuse

At present the change of the control into Turcon seal is
made for A4VG.

The parts list of the complete unit will receive a new
identification number

Type reference and outside dimensions remain
unchanged (pump housing will change at the area of the
positioning piston. Pasitioning piston will change into
chamfering design).

,-\ Do not use old pesitioning piston with Turcon seal
{sharp edged - seal will be damaged)

Pumpengehause / Pump housing
mit Turcon-Dichtung / with Turconseal NEU / NEW

[ 3
— —

The change of the control into Turcon seal design
A improves in general the function (DA-behaviour.
tower temperature-influence on control times).

The controi times will stightly change with the
same throttle sections. Therefore our custorners
have to be informed about this change.

Fray AT FIERT
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neu / new

alt/ old

alt / old

AnschluBplatte

Valve plate

Ansteuergerat HW
Hinwveis:
NG 71 wie NG 40 - 56 mit Flachdichtung.

Control device HW
Note:
Size 71 control device as size 40 - 56 with flat seal.

Ansteuergerdt HD
Hinweis:
NG 71 wie NG 40 - 56 mit Flachdichtung.

Control device HD
Note:
Size 71 control device as size 40 - 56 with flat seal.

Ansteuergerat EP
Hinweis:
NG 77 wie NG 40 - 56 mit Flachdichtung.

Control device EP
Note:
Size 71 control device as size 40 - 56 with flat seal.

Ansteuergerédt DA
Hinweis:
NG 71 wie NG 40 - 56 mit Flachdichtung.

Control device DA
Note:
Size 71 control device as size 40 - 56 with flat seal.



Hiifspumpe

Boost pump

Regelventil

Control valve

HD - Ventil

High pressure valve

ND - Ventil

Low pressure valve

Druckabschneidung

Pressure cut-off




Triebwelle abkieben.
Sicherungsring ausbauen.

Protecting the drive shaft.
Remove retaining ring.

Blechschraube in die mit Gummi gefuliten
Licher eindrehen.
Mit Zange WDR herausziehen.

Screw in sheet metal screw into the holes
fitted with rubber.
Pull out shaft seal with pliers.

Weliendichtring mit Buchse auf Anschlag einpressen.
Sicherungsring einbauen.
A Dicht- und Staublippe, Wellendichtring leicht einfetten.

i " 7 Press-in shaft seat with bush to stop.

P Assemble retaining ring.

) // A Lightly grease the seal, dust lips and shaft seal ring.
Fd
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Achtung!
A * Angefaste "Seite” zum Deckel montieren.

c Notel
* Mount chamfered side facing cover.

Lage kennzeichnen,
Befestigungsschrauben ausbauen.

Marlk position,
remove fixing screws.

Deckel abdriicken.

Pry-off cover,

Kontrolle:
O-Ring, Nut,
Laufflache, AnschiuBplatte.

Check:

O-ring. groove,
gliding surface, connection plate.

11



Achtung!
Korrekt mechanische 0-Lageneinstellung Uberpriifen

Atention!
Check correct mechanical 0-position.

Lage kennzeichnen.

Mark position.

Deckel verdrehen und mit leichtenr Hammerschlagen losen,

Rotate cover and release by tapping gently with hammer.

12




Deckel kennzeichnen. MaB festhalten, Kontermutter |6sen,
Stellschraube gegenhalten.

Mark cover. Must be fixed, loosen counter nut,
hold adjustment screw.

Deckel demontieren.

Remave cover.

Deckel von Stelischraube “abschrauben”.

Lift off by turning the setting screw.

Kontrolle!
O-Ring (1), Nut (2}, Gehause (3).

Check!
O-ring (1), groove (2}, housing (3).

Achtung!
Korrekte mechanische Nultageneinstellung mul nach
Einbau im Gerat bzw. Prifstand erfolgen.

Attention!
Adjustment of the correct zero position to be carried out
after installation into the machine or on the test bench,

13
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Ventil komplett ausbauen.

Hinweis:

Einstellschraube nicht verandern.
Achtung!

Nach Einbau Ventileinstellung tberpriifen!

Remove valve completely:

Note:

Do not change adjustment screw.
Attention!

Check valve setting after installation.

14



Ventil komplett ausbauen.

Kontrolle: C-Ring, Gehéause.

Wechsel der Dichtmutter - Einstellmal (*) festhalten.
Achtung!

Nach Einbau "Ventileinstellung” Uberpriifen.

Remove valve completely.

Control: O-ring. housing.

Replacement of the tightening nut, record measure (*).
Attention!

After assembly check "valve setting”.




Einsteliteil komplett ausschrauben.

Kontroile: O-Ring, Gehause.

Wechsel der Dichtmutter - Einstellmaf {*) festhalten.
Achtung!

Nach Einbau "Ventileinstellung” tiberprifen.

Unscrew setting cartridge completely.

Control: O-ring, housing.

Replacement of the tightening nut, record measure {*).
Attention|

After assembly check "valve setting”.

16



NG 71..125

Ansteuergerét abbauen,

Himaeis:

NG 71: Abdichtung der Ansteuergerate wie NG 40 - 56
mit Flachdichtung.

Achtung!

Korrekte hydraulische Nullageneinstellung Oberprifen.

17
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HD

Remove control device.
Maare-

Size 71: Sealing of control device as size 40 - 56
with flat seal.

Attention|

Check correct hydraulic O-position,

* Befestigungsschrauben demantieren.

* Remove fixing screws.

Ansteuergerat abdriicken.

Pry-off the contral unit.

Kontrolle
Dichtflache (1), Flachdichtung {2), O-Ringe (3).

‘Check

Sealing surface (7), gasket (2), O-rings {3).



Kontrolle:
O-Ringe und Dichtung.

Check:
O-rings, gasket.




Ansteuergerét HD - EP ait (NG 90 - 180)
HD - EP (Size 90 - 180) control unit old

HD alt / old

EP alt / old N

Neues Ansteuergerdt HD - EP (NG 71)
New HD - EP (Size 71) control unit alt / old

neu f new

neu / new

19




Ansteuergerat HD neu (NG 90 - 180)
HD - control unit new (Size 90 - 180)

Ansteuefgerét EP neu (NG 90 - 180)
EP - control unit new (Size 90 - 180)

20



* Markierung Montageposition HD
* Marking the assemnbly pasition HD

* Markierung
Montageposition HD

Wird von EP- auf HD-Ausfihrung umgebaut -
Deckelposition beachten siehe Markierung

0 Leckdlkanal offen wird geschlossen.

A Zugfeder tauschen!

21
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* Assembly position marker HD

Is converted from EP into the HD version -
take note of the cover position, see marker

© The open leakage port is plugged

A Exchange the tension spring!

B TR LR S P PR R
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Markierung Montageposition EP
. Nssembly position marker EP
Hydraulische Nuliage
Hydraulic zero position

Klemmschraube
Clamping screw

Enttaftungsschraube * max. 2 Umdrehungen herausdrehen.
Bleed screw ™. Unscrew by a max. of 2 turns

*
Markierung
Montageposition EP
Assembly position
marker EP

Klemmschraube 6,1 Nm
Clamping screw 6,1 Nm

Hydraulische Nullage
Exzenterstift

Hydrautic
zero point ~—4

Eccentric pin

A
A

22

Die neuen Proportionaimagnete miissen bei der inbe-
triebnahme entliftet werden. Wird die Luft nicht aus
dem Ankerraum entfernt, kann es zum Schwingen
der Ansteuerung kommen.

Zum EntlGften istam Ende des Magneten, im Messing-
teil, ein kleiner Gewindestift M4, SW 2 vorhanden.
Dieser Gewindestift ist max. 2 Umdrehungen heraus-
zudrehen und nach dem Entliiften mit 1 Nm wieder
festzuziehen,

Bei der Ausfithrung mit Nothand mit Federriickzug
muBzum Entliften die Kunststoffmutter mit Gummi-
balg entfernt und nach dem Entluften mit 5+1 Nm
wieder angeschraubt, werden.

The new proportional solenoids must be bled during
commissioning. If the air is not removed from the
armature chamber oscillations at the control can
ocCLr,

For bleeding purposes there is, on the end of the
solenoid, in the brass component a smalf set screw
M4, 2A/F, This can be unscrewed by a maximum of 2
turns and then after completion of the bleeding
tightened to a maximum of 2 Nm,

For the version with hand override and spring return
the plastic nut with rubber coating has to be removed
for bleeding. After bfeeding it has to be replaced and
tightened with 5+1 Nm.

Polrohr
Anziehmoment 19 Nm
Pole tube

N
Tightening torque 19 Nm \@

Anziehmoment 5+1 Nm
Steckschitssel SW 26
Tightening torque 5+1 Nm
26 AfF socket spanner

Beim Losen der Klemmschraube
Exzenterstift - Hydraulfische Nullage festhaiten.

When |loosening the clamping screw

Hold the eccentric pin - hydraulic zero point



Ansteuergerét DA alt (NG 90 - 180)
DA - control unit old (Size 90 - 180}

t
Ablaufdrossel

‘‘‘‘‘
o

Ansteuergerat DA neu (NG 90 - 180)
DA - control unit new (Size 90 - 180)




Blende tberpriifen.
Keine Beschadigung.

Inspect orifice.
No damage.

Gewinde abkleben.
O-Ring einsetzen.

= - Cover threads.
\ tnsert O-ring.

24
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EP, HD, HW
-—Verschlufischraube / Stift
Locking screw / pin

Verdrillschraube /
Timing adjustrment screw

Ansteuergerat abbauen.

Remove control device.

Hilfspumpe ausbauen.
Hinweis:
Einbaulage keninzeichnen.

Remove auxiliary pump.
Note:
Mark assembly position previously.



z.B. Drehrichtung "Rechts”

e.q. "clockwise" direction of rotation

26

Anschlufplatte mit Hilfspumpe
Achtung: Drehrichtung wird
immer mit Blick auf die Triebwelle
angegeben.

Port plate with auxiliary pump

: Attention: Direction of rotation is

always indicated with view on the
drive shaft.

Drehrichtung "rechts™

Breite Seite zur Sichel "rechts"”.

1. O-Ring,

2. Entlastungskanal

Direction of rotation "clockwise"
Broadside to the crescent "clockwise”

1. O-ring
2. Discharge channel



27

Drehrichtung "links"

"Counterclockwise"
direction of rotation

1. O-Ring.
2. Entlastungskanal

1. Cring
2. Discharge channel

VerschleiBplatte 71 - 180

Wear plate 71 - 180

YT,



Lage der Verdrillschraube markieren (1).
EinstellmaB festhalten.
Verdrillschraube auf Demontageposition stellen (2).

Mark the position of the indexing screw (1).
Record setting measure.
Set the indexing screw to disassembly position (2).

Lage der Hilfspumpe und AnschiuBplatte markieren.

AnschluBplattenbefestigung ldsen.
SIS
) - " Mark position of the connection plate.

Loosen connection plate fixation.

AnschluBplatte und Steuerplatte abheben,

Lift off port plate and control plate.

1. Zylinder nach unten dricken.
2. Verdrillschraube herausdrehen.

1. Press the cylinder to the bottom.
2. Remove fixing indexing screw.

Zylinder komglett mit Kolben und
Ruckzugeinrichtung ausbauen.

Push off hydraulic section of rotary group.

28



Seegerring / WDR ausbauen.

Remove retaining ring and radial seal ring.

Triebwelle mit leichten Hammerschladgen austreiben.

Remove drive shaft with slide hammer strokes.

Schwenkwiege / Lager komplett ausbauen.

Remove swash plate / bearing cups.

Gelenkstift ausbauen.

Remove joint pin.

29



Ait/ Old

Neu / New

7.}
0~

Neu / New

Lage vom Deckel markieren, Maf "Nullage" festhalten,
Mutter [6sen.

2
a
T

Mark position of the cover, note measure of
“zero position”,
Loosen nut.

L

Deckel abdrehen.

Remove cover.

30



61 Lage des Deckels markieren.
Befestigungsschrauben ldsen, abbauen,

Mark position of the cover.
Loosen focking screw, remave cover.

62  Stellzylinder ausbauen.

Remove positioning ring.

Vorrichtung aufsetzen und Feder vorspannen.
Aufnahmering ausbauen.

Ey

NIRRT

ozl

§\\\\.‘~\\\.\\.\\\\\\\.\\\\.

ayer; |
1
=
-%Il/ ll

7
%

Fit tool device and preload spring.
Remove take-off ring.

)

Ringe ausbauen.
Sicherungsring ausbauen.
Achtung: Teile stehen unter Federvorspannung.

Remove rings.

Remove safety ring.
Attention: Parts are under spring load.
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Kolben mit Rickzugeinrichtung ausbauen.
Tragkugel mit Tellerfederséule abheben.

Remove piston with retaining plate.
Remove retaining ball with spring cup assemably.

Sicherungsring ausbauen,

Remove safety ring.

=
]
-
Scheibe 1, 2
= Disc 1, 2
==
&@®
1 2
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Lager Lagerschalen konorone:
Bearing Bearing cup Kafig-Paar (1).
Lagerschalenpaar (2).

Check!
Cage set (1)
Bearing cup set (2).

Kontrolle!
Lagerbahnen (1)

Check!
Bearing surfaces (1)

Kontrolle!
Gleitflache riefenfrei.

Check!
Sliding surface free from scoring.

Kontrolle!
Ruckzugeinrichtung riefenfrei.

Check!
Check that return device is free of scoring.

Kontrolle!

1. Verzahnung "ausgeschiagen”, Passungsrost.
2. Lauffldachen.

3. Laufflache - Wellendichtring.

Check!

1. Splines for damage or fretting.
2. Running surfaces.

3. Groove cut by shaft seal,
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Kontrolle!
1 Lauffldche (1) keine Kratzer, keine Metalleintagerungen,
kein Axialspiel {2), (Kolben nur satzweise tauschen).

2. Check!
Check that there are no scratches or metal deposits an
shiding surface (1), and there is no axial play {2},
\2 (otherwise: pistons must be replaced in sets).

Kontrolle!
Zylinderbohrungen {1), Verzahnungen (2).

Check!
Cylinder bores (1), splines (2).

Kontrollel
Zylindergleitflache (1) riefenfrei.
Steuerplatte (2) nicht riefig.

Check!
Cylinder surface (1) free of scoring.
Control plate (2) without scoring.

Kontrolle!
Stellkolben - Schwenkwiegenverbindung
Gleitstein (1), Nut im Stellkolben (2}, Stellkolben.

Check!

1 Positioning piston - cradle linkage
Gliding stone (1), groove at the positioning piston (2).

o
_\\ ~ 7 Positioning piston.
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Stellkolben montieren.
Hinweis:

Auf korrekten Sitz der geteilten Ringe "achten”.

Assemble positicning piston.
Instruction:
Observe correct fit of the divided rings.

Gehiuse - Turcon-Glyd-Ring montieren / Assemble housing - Turcon-Glyd-ring

Hilfswerkzeuge / Auxiliary tools:

Montagezange / Assembly pliers: B+S x M22

Montage / Assembly AAVG

35

Fubhrungsdorn/ Guide thorn: A4VG28 | 277 4 347
A4VG4A0 11277 4049
A4VGS6 11277 4 050
A4VGTT 11 277 4051
A4VGO0  1: 277 4 052
A4VGT125 |1 277 4 053
A4VG180 |: 277 4 054
A4VG250 1: 277 4072
—_.__—'T' : ﬁ'_‘|__*_|_‘_
R frb e

Pos. / Pos. / Pos. /
[tem 1 item2/3 ltemz2/3 Item1

Pos. /

Pos. /ltem 1. StangenflUhrungsring montieren,

Install barguide ring.

Pos. /ltem 3: O-Ring montieren,
tnstall O-ring.



Gehiuse - Turcon-Glyd-Ring montieren / Assemble housing - Turcon-Glyd-ring

Dichtring (Pos. 2) in die Montagezange einlegen.
Fit the seal ring (ltem 2) into the assembly tool.

Dichtring mit Zangenschenkel nigrenférmig zusammen-
dracken. Die Verformung von Turcon-Dichtungen ist

- sorgféltig vorzunehmen, damit die Dichtkanten nicht
beschadigt werden.

Press the seal ring into the kidney shape using the assembly
tool. The deformation of the Turcon seal has to be done with
care so as not to damage the sealing edges.

Dichtring ins Gehéuse einflhren und in der Aufnahmenut
plazieren. Dann Spannung losen und Montagezange heraus
ziehen. Lage des Dichtringes prifen - eventuell mit dem
Finger egalisieren.

Position the seal ring into the housing and place it into the
groove. Release the tension and withdraw the assembly tool.
Check the position of the seal ring if necessary straighten
using a finger.

Fuhrungsdorn in Stellkolben einbauen.

Insert guide thorn into the positioning piston.

Fuhrungsdorn leicht einfetten.
Stellkolben mit Fithrungsdern einbauen.

Grease stightly guide thorn.
Install positioning piston with guide thorn.
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Stellkolben ins Gehiuse einsetzen.
Hinwveis:
Stellkolben vor Einbau eindlen.

Insert positioning piston into the housing.
nstruction:
Oil positioning piston before assembly.

Stellkolben mit Hebet (Id.Nr. 2774497) ausrichten.
* Fahrung for Gleitstein - Schwenkwiege

Position stroke piston with lever {id.No. 2774491).
* Sliding stone guidance in the piston.

Lagerschalenpaar einsetzen.

Insert bearing cup set.

Lager, Draht, Gleitstein und Gelenkstift montieren.
Montagehilfe: z.B. - Klammer / Gummiringe / Fett

Assemble bearing, wire, gliding stane and articulating pin.
Assistance: Devices e.g. - Clamp / rubber rings / grease

&S
N

Schwenkwiege komplett ins Gehduse einsetzen.
Auf korrekten Sitz der Schwenklager im Gehause "achten”,

A Montagehilfe ausbauen.

Insert completely swivel cradle into the housing.
Pay attention for correct seat of the swivel cradle in
the housing.

A Remave auxiliary device.
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=3 444- . A Kontrolle:  Sitz der Schwenklager in der

‘ N s A l Lagerbahn.
- Schwenkwiege mittig stellen mit MeBvorrichtung
| i (Uhr oder TiefenmaB)

Punkt 1 und 2 kontrollieren - gleiches MaB.

i .
A Check: Location of the swivel-bearing
— \ in the bearing.
Centralise the swivel by using a rmeasuring device

o ~ (dial gauge or depth measurement).
e — - ~a— e N Check points 1 and 2 - they should have the same
K/ e -//7/ J/ W/)f/ dimension.
e pare /

Gelenkstift montieren.

Fit joint pin.
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Haltevorrichtung montieren.

Mit Gewindestift Schwenkwiege festhalten.

A Keine Gewaltanwendung.

Fit holding device.

Hold swash plate in position utilising the set screw.

A Do not use force.

Haltevorrichtung " Schwenkwiege” A4V
Holding device "swivel cradie” A4V

Teil/Part 3 Teil/Part 4
2 50 @50
13 @15
w : w :
@208 @ 20,
Teil/Part 5
2 50
17,
. :
@205
Pos./ltem Benennung/Designation Stck./Qty.

1 Winkel/Angle 2
2 Gewindestift/Threaded pin 2
3 Scheibe/Shim 2
4 Scheibe/Shim 2
5 Scheibe/Shim 2
3] Zyl. Schraube/Cyl. screw M12 x 25 DIN 912 2
7 Zyl. Schraube/Cyl. screw M14 x 25 DIN 912 2
8 Zyl. Schraube/Cyl. screw M16 x 30 DIN 912 2
9 Zyl. Schraube/Cyl. screw M20 x 35 DIN 912 2
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Neue Montageposition!
Triebwelle mit Lager und Wellendichtring einbauen.

Assemble drive shaft with bearings and radial seal rings.

Kolben mit Rickzugeinrichtung montieren.
Hinwels:
Kolben, Gleitschuhe eindlen.

Assemble piston with retaining plate.

Note:
Oil piston and piston pad.
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Vorrichtung ausbauen.
Zylinder mit Kolben und Rilckzugeinrichtung einbauen.

Remove haolding device.
Fit cylinder complete with pistons and retaining device.

Montagehilfe:
Mit O-Ring Kolben festhalten.

Assembly aid:
Hold the pistons by using an O-ring.




Steuerplatte Rechtslauf - in Drehrichtung verdreht,
Achtung!
Gerauschkerben sind drehrichtungsbezogen eingeschliffen.

Control plate clockwise rotation - indexed in the direction
of rotation.

Note!

Noise graoves are machined - in based on direction of
rotatton.

Steuerplatte Linkslauf - in Drehrichtung verdreht.
Achtung!
Geréuschkerben sind drehrichtungsbezogen eingeschliffen.

Control plate counter clockwise rotation - indexed
in the direction of rotation.

Note!

Noise grooves are machined - in based on direction
of rotation.

Grundeinstettung - Verdrillschraube /
Basic setting - indexing screw

AVG.. .71 * =28+ 0,75 mm
AdVG..90 * = 29+ 0,75 mm
A4VG...125 * = 20+ 0,75 mm
A4VG...180 * =22 + 0,75 mm

Zylinder nach unten drticken (7}.
Verdrillschraube einbauen (2).
Kerbe in Montageposition.

Press the cylinder to the bottom {1).

Screw in the indexing screw (2).
Groove in mounting positian.

Steuerplatie einsetzen - Rechtslauf.

insert the control plate - clockwise rotation.
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Steuerplatte einsetzen - Linkslauf.

Insert the control plate - Counter- clockwise rotation.

AnschluBplatte aufbauen.

Achtung! Federvorspannung!

Mit zwei Befestigungsschrauben Uberkreuz AnschluBplatte
in Gehausefiihrung einsetzen - Fertigmontage!

Assemble connection plate.

Attention! Spring preloaded!

Insert control plate into housing, guidance with two locking
screws crossing over -Finish assembly!

Verdrilischraube - Nach Markierung ausrichten.

Locking screw - Observe adjusting measure.

1. Deckel montieren.
2. Nutlage nach Mal einstellen.

1. Assemble cover
2. Adjust zero pasition according to measure.

43




Steuerplatte Rechtslauf - in Drehrichtung verdreht.
Achtung!

Pos. 7 Fixierstift

Gerauschkerben sind drehrichtungsbezogen eingeschliffen.

Control plate clockwise rotation - indexed in the direction
of rotation.

Note!

Pos.1 Fixing pin

Noise grooves are machined - in based on direction

of rotation.

Steuerpliatte Linkslauf - in Drehrichtung verdreht.

Achtung!

Pos.1 Fixierstift

Geréuschkerben sind drehrichtungsbezogen eingeschiliffen.

Control plate counter clockwise rotation - indexed
in the direction of rotation.

Note!

Pos.1 Fixing pin

Noise grooves are machined - in based on direction
of rotation.

Zylinderflachen und DU-Lager eindlen, neue O-Ringe
mit Fett einreiben und einsetzen.

Qil the running surfaces of the cylinder barrel and

the DU- bearing. Grease the O-rings and insert
in grooves.

VerschluBschraube

Plug
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VerschluBschraube einbauen.

Screw in the piug.

AnschiuBplatte mit Steuerplatte lagerichtig aufsetzen.

Hinweis:
EP. HD, HW -Steuerplatte mit Fett einsetzen,

Place port block with control plate in correct position.

Note:
EP, HD, HW - Put control plate with grease.

1. Deckel montieren.
2. Nullage nach MaB einstellen.

1. Assemble cover
2. Adjust zero position according to measure.
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Achtung!
Karrekte mechanische Nuliageneinstellung muB nach
Einbau im Gerat bzw. Prifstand erfolgen.

Attention!
Adjustments of the correct zero position to be carried out
after installation into the machine or on the bench test.

Hiifspumpe montieren.
Hinweis: Drehrichtung beachten. (Sighe Seite 26, 27)

Assemnble auxiliary pump.
Note: Take care of direction of rotation. (See page 26, 27)

NG 71

Dichtung mit zwei Befestigungschrauben zentrieren
und Ansteuergeradt einbauen.
Alle vier Schrauben mit halbem Drehmoment anziehen.

Centre the seal using two fixing screws and fit
the control unit.
Tighten all four screws to half of specified torque.

Fiinfte Schraube einsetzen und mit Drebmoment
= 10,4 Nm festziehen.
Restliche vier Schrauben nach Drehmoment festziehen.

Fit the fifth screw and tighten to a torque of 10,4 Nm.
Then tighten the other four screws to there correct torgue.

Ansteuergerat montieren.

Assemble control device.
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1. Schaftschrauben {nach N 08.001)

Die Werte gelten fur Schaftschrauben mit metri-
schem ISO-Gewinde nach DIN 13 Teil 13, sowie
Kopfauflagemafen nach DIN 912 Zylinder-
schrauben, DIN 9317 Sechskantschrauben mit
Schaft bzw. DIN 933 Sechskantschrauben mit
Gewinde bis Kopf.

1. Bolts (to N 08.001)

I'he values stated are valid for bolts with metric
I1SO threads to DIN 13 part 13, as well as head
areas to DIN 912 socked head cap screws, DIN
931 hexagon bolt or DIN 333 hexagon bolts with
threads up to the head.

! Festigkeitsklassen / Tensile strength class
Gewinde / Thread 88 | 10.9 | 12.9
Anziehdrehmoment / Tightening torque M, in Nm

M 3 1.1 1.8 1.9
M 4 31 4,5 5.3
M 5 6.1 8.9 10,4
M 6 10,4 15,5 18
M 8 25 37 43
M 10 51 75 87
M 12 87 130 150
M 14 140 205 240
M 16 215 310 370
M 18 300 430 510
M 20 430 620 720
M 22 580 830 970
M 24 740 1060 1240

AT



2. VerschluBschrauben mit Innensechskant und
Profildichtring (nach N 02.009).

EOLASTIC-
Dichtung / Seal

2. Plugs with internal hexagon and profile seai ring

(to N 02.009).

Gewinde / Anziehdrehmoment / Gewinde / Anziehdrehmoment
Thread Tightening torque M, in Nm Thread Tightening torque M, in Nm
M8 x 1 5 G 1/8A 10
M10 x1 10 G 14 A 30
M12x1,5 20 G 3/BA 35
M14x1.,5 30 G 12A 60
M16x 1.5 35 G 34 A 90
M1B8x 1.5 40 G1A 140
M20x 1.5 50 G11/4A 240
M22x1,5 60 G11/2A 300
M26 x 1,5 70
M27 x 2 90
M30x1,5 100
M33x2 140
Maz2 x 2 240
M48x 2 300
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5. VerschluBschrauben mit Innensechskant, 5. Plugs with internal hexagan, O-ring and UNr-,
O-Ring und UNF-, UN-Gewinde nach SAE 1514 UN- threads to SAE 1 514 (nach N 02.106)

T

-
< O-Ring / O-ring seal
Dichtung / Thread
Gewinde / Anziehdrehmoment M, in Nm | Gewinde/ | Anziehdrehmoment M_in Nm
Thread Tightening torque M, in Nm Thread Tightening torque M, in Nm
7116 - 20 UNF 15 M12x1,5 20
12 - 20 UNF 20 M14x1,5 30
9/16 -18 UNF 25 M27 x 1.5 30
34 -16 UNF 72
7/8 -14 UN 127
11116 -12 UN 147
13/16 -12 UN 173
156 -12 UN 198
158 -12 UN 320
17/8 -12 UN 390
6. SEAL-LOCK-Dichtmuttern {nach N 02.100) 6. SEAL-LOCK - sealing nuts (to N 02.100)
Gewinde / Anziehdrehmoment M, in Nm
Thread Tightening torque M, in Nm
M6 10
M6 x 0.5 11
M8 22
M8 x 1 - 24
M10 40
M10x1 44
M12 - 69
M12x1.5 - 72
M14 110
M14x1,5 120
M16 170
M16x1.,5 180

A9




A10V - Disen / orifices

Gewinde / Anziehdremomente Nm /
Thread Tightening torques Nm
bisher fup to neu / new
M6 6.5 3
M10 28 12
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Allgemein

wachen Sie sich mit der Ausstattung der Maschine
vertraut.

Fahren Sie die Maschine nur, wenn Sie sich v&iig
mit den Bedien- und Steuerelementen sowie der

Arbeitsweise der Maschine vertraut gemacht haben.

Benutzen Sie Ihre Schutzausrustung wie
Schutzhelm, Sicherheitsschuhe und Geharschutz.
Machen Sie sich mit hrem Arbeitsgebiet vertraut.
Benutzen Sie die Maschine nur fir den ihr zuge-
dachten Zweck.

General advice

Make yourself familiar with the equipment of the
machine.

Only operate the machine if your are completely
familiar with the operating and control elements as
well as the functioning of the machine.

Use your safety equipment like helmet, safety shoes
and hearing protection.

Make yourself familiar with your working fieid.
Only operate the machine for its intended purpose.

Beachten Sie bitte die Richtlinien der Berufsge-
nossenschaft und des Maschinenherstellers

Please observe the guidelines of the Professional
Association and the machine manufacturer.

Vor dem Start Before starting

Beachten Sie die Bedienungshinweise vor dem
Starten.

Priifen Sie die Maschine auf auffallige Fehler.
Fahren Sie die Maschine nicht mit defekten

Instrumenten, Kontrolleuchten oder Steuerorganen.

Alle Schutzvorrichtungen muassen fest auf ihrem
Platz sein.

Nehmen Sie keine losen Gegenstande mit bzw:.
befestigen Sie diese an der Maschine.

Halten Sie die Maschine von &ligem und zOnd-
fahigem Material frei. :

Prifen Sie vor dem Besteigen der Maschine, ob
sich Personen cder Hindernisse neben oder unter
der Maschine befinden.

Vorsicht beim Besteigen der Maschine, benitzen
Sie Treppen und Griffe.

Stellen Sie vor dem Start Ihren Sitz ein.
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Observe the operating instructions before starting.
Check the machine for obvious faults.

Do not operate the machine with defective
instruments, warning lights or control elements.
All safety devices must be in a secure position.

Do not carry with you movable objects or secure
them to the machine.

Keep oily and inflammable material away from the
machine,

Before entering thc driver's cabin, check if persons
or cbstacles are beside or beneath the machine.
Be careful when entering the driver's cabin, use
stairs and handles.

Adjust your seat before starting.



Starten
Beim Starten mussen alle Bedienhebel in " MNeutral-
stellung” stehen.
Die Maschine nur vom Fahrersitz aus Starten.
Prifen Sie die Anzeigeinstrumente nach dem Start,
um sicher zu gehen, daB alles ordnungsgemal
funktioniert.
Lassen Sie die Maschine nicht unbewacht, wahrend
der Motor lauft.
Beim Start mit Batterieverbindungskabeln verbinden
Sie Plus mit Plus und Minus mit Minus. Massekabel
(Minus) imrmer zuletzt anschliesen und zuerst ab-
trennen.

Vorsicht
Auspuftgase sind lebensgeféhrlich. Bei Startin
geschlossenen Rédumen fur ausreichende Luftzufuhr
sorgen!

Hydraulikanlage
1. Hydraulikantage steht unter hohem Druck!

A Unter hohem Druck austretende Hochdruck-
Flussigkeiten (Kraftstoff, Hydraulikél) kénnen
die Haut durchdringen und schwere Ver-
letzungen verursachen. Daher sofort einen
Arzt aufsuchen, da anderenfalls schwere
Infektionen entstehen kénnen!

2. Bei der Suche nach Leckstellen wegen Ver

letzungsgefahr geeignete Hiifsmittel verwenden!

3. Vor Arbeiten an der Hydraulikanlage diese un-
bedingt drucklos machen und angebaute Geréte
absenken!

4. Bei Arbeiten an der Hydraulikanlage unbedingt
Motor abstellen und Maschine gegen Wegrollen
sichern (Feststellbremse, Untertegkeil) !

5. Beim AnschlieBen von Hydraulikzylindern und
-motoren ist auf vorgeschriebenen Anschlul3 der
Hydraulikschlduche zu achten!

6. Bei Vertauschen der Anschilsse umgekehrte
Funktionen (z.B. Heben/Senken) - Unfallgefahr!

7. Hydraulikschlauchleitungen regelmaBig kontrol-
lieren und bei Beschadigung und Aiterung aus-
tauschen! Die Austauschschlauchleitungen mus-
sen den technischen Anforderungen des Gerate-
herstellers entsprechen!

A Ole, Kraftstoffe und Filter ordnungsgeman
entsorgen!

Star.
When starting all operating levers must be in
"neutral position”.
Only start the machine from the driver's seat
Check the indicating instruments after start 1o
assure that all functions are in order.
Do not leave the machine uncbserved when the
motor is running.
When starting with battery connection cables
connect plus with plus and minus with minus.
Always connect negative (-} cable last and
disconnect negative cable first.

Attention
Exhaust gas is dangerous. Assure sufficient fresh
air when starting in closed rooms!

Hydraulic equipment
1. Hydraulic equipment is standing under high
pressure.

A High pressure fluids (fuel, hydraulic oil) which

escape under high pressure can penetrate the
skin and cause heavy injuries.

Therefore immediately consult a doctor as
otherwise heavy infections can be caused.

2. When searching leakages use appropriate auxiliary
devices because of the danger of accidents.

3. Before working at the hydraulic equipment, lower
pressure to zero and lower working arms of the
rnachine.

4. When working at the hydraulic equipment, absclutely
stop motor and secure machine against rolling away
{parking brake, shim)!

5. When connecting hydraulic cylinders and motor pay
attention to correct connection of hydraulic flexible
hoses.

6. In case of exchanging the ports, the tunctions are
vice versa (f. ex. lift-upflower) - danger of accidents!

7. Check hydraulic flexible hoses regularly and replace
thern in case of dammage or wear! The new hose
pipes must comply with the technical requirements
of the machine manufacturer!

Q‘ Orderly disposal or recycling of oil, fuel and
filters!



HW HD : EP DA

Achtung!

Sicherheitsbestimmungen beachten!

Mit Schlauch NW6 beide Stellkammern
verbinden. Vermeidung von Restsignal
aus hydraulischer Nullage.

Manometer an M, und M_ anschliefen.
Nullage so einstellen, daB bei blockiertemn
Antrieb beide Manorneter auf gleichem Druck-
wert stehen.

Hinweis:

Totband der Nullage - vermitteln.

Attention!

Observe safety requlations!

Connect both control chambers with hose
NWG6. Avoidance of rest signal from hydraulic
zero position.

Connect manometer to M, and M,. Adjust zero
position so that at blocked drive both
manometer indicate the same pressure valve.
Note:

Adjust death line of zero position.
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HW

HD
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EP

Achtung!
Sicherhettsbestimmungen beachten!

Attention!
Observe safety regulations!

Manometer an X, und X, anschliefen.

Nullage so einstellen, daf3 bei biockiertemn
Antrieb beide Manometer auf gleichem Druck-
wert stehen.

Hinweis:

Excenterjustierung

- nicht Uber £80° verdrehen.

Connect manometer to X, and X,

Adjust zero position so that at blocked drive
both manometer indicate the same pressure
value.

Note:

Eccentric adjusting

- Do not turn over +90°,

OO T TR CrTs e e Y Y, s . s e .
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Acnung!
Sicherheitsbestimmungen beachten!

Hinweis:
Nachjustierung nur bei Betriebstemperatur.

Manometer an "G" anschlieBen.

Achtung!

* Speisedruckeinstellung!
Nenndruck p,, - 18 bar
Hachstdruck p,, - 40 bar
Bei Max.-Drehzahl,

Hinweis:
Einstelidaten nach Werksauftrag.

* bei DA-Ausfihrung

Attention!
Observe safety regulations!

Note:
Readjusting only at operating temperature,

Connect manometer to "G".

Attentinn!

* Boost pressure setting!
Nominal pressure p, - 18 bar
Peak pressure p,, - 40 bar

at max. speed.

Note:
Adjusting data according to order.



Druckabschneidung
Pressure cut-off

HD- Ventile
HP- valves
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Achtung:
Sicherheitsbestimmungen beachten!

HD-Ventil chne Bypass

1 . HD- Ventile sind immer 10% hdher eingestellt als die
Druckabschneidung.

Bei Veranderung eines Einsteilwertes immer beide
kontrollieren.

2. Nachjustierung nur bei Betriebstemperatur

Manometer an M, und M, anschlieBen.
Druckabschneidung: Mal3 X Einstetlschrauben notieren!
Einstellschraube auf Block drehen,

HD- Ventile: Mit geringer Purnpenmenge lber Ventile
fahren. Einstellwert kontrollieren.
{Nur kurzzeitig "Temperatur".)

Drucklos "Einstellwert” verandern - Kontrolle

Druckabschneidung:

Einstellschraube auf Maf (*) zurtickdrehen.
Druckwert kontrollieren bzw. nachjustieren.
Achtunqg! Differenz von 109 HD- Ventile und
Druckabschneidung beachten!

Hinweis: Einstelldaten nach Werksauftraq.

Attention!
Observe safety regulations.

HP valve without bypass-function

1. HP valves are always adjusted 10% higher than the
pressure cut-off.

If one setting value is changed, always check both
values.

2. Readjusting only at operating temperature.

Connect manometer M, and M,

Pressure cut-off: Note measure X setting screw! Turn
setting screw on block.

HP valves: Operate valves with small pump flow
volume.

Check setting value. ("temperature” only for a short
time).

Change "setting vaiue™ - check.

Pressure cut-off;

Turn back setting screw to measure (*),

Check pressure value and readjust.

Attention! Observe 10% pressure difference HP valves
and pressure cut-off!



ASVG71-90

Fahrzeuge mit rein-hydrostatischem Fahrantrieb
bzw. mit hydrostatischem Fahrantrieb und Schalt-
getriebe ohne Leerlaufstellung {Freilauf).

Hydrostatischer Antrieb / BypaB-Schaltung

In diesemn Fall wird der Fahrantrieb auf freien

Urmnlauf geschaltet. Zu diesem Zweck haben die

in der Verstellpumpe integrierten Hochdruck-
begrenzungsventile eine sogenannte BypaB-Funktion.
D.h. durch Drehen der entsprechenden

Schraube (Pos.1} wird der Ventil-Einsatz so entspannt,
daB ein freier Ol-Umiauf moglich ist.

A4AVG 125 - 250

57

— Pos.1

ca. 2 Umdrehungen

i ]

i 10 Nm
Anziehdrehmoment /
Tightening torque
e 20 Nm
oie
M [
LR
o8 ' * e
; 100 Nm g
Neu / New Alt / Old

Vehicle with hydrostatic transmission and gear
shift without idling setting position (free
wheeling).

Hydrostatic transmission / Bypass-switching

In this case the travel transmission is switched on to
free wheeling.For this purpose the variable dispiace- -
ment pump has incorperated high pressure relief valves
with bypass function.

The screw (item 1) is unscrewed to such an extent, that
the valve cartridge is released and free oif circulation is
possible.

Bypass-Schattung
ca. 2 Umdrehungen
Pos.1 200 +10 Nm




Verdrillung

Regelbeginn

58

AChTuUng!
Sicherheitsbestimmungen beachten!

Uperprurung der Einstetidaten
Betriebstemperatur soll wahrend des Uber-
prifungsvorgangs weitgehend konstant
gehalten werden.

Antriebsmotor starten, Leerlaufdrehzah!

Blockzustand

Fahrtrichtungsschalter "0

Motordrehzahl langsam steigern bis zur max.
Motordrehzahl, dabei MeBgerate beobachten.
Speisedruck:

Leerlaufdrehzah!

Psp = ca. 15-20 bar

max. Motordrehzahl

Psp=........ bar*

Blockzustand
Fahrtrichtungsschalter - vorwarts
(StraBengang und Festgebremst)

Einstefldaten Pumpe A4V/DA Oberpriifen
Regelbeginn

HD 40 - 50 bar

Motordrehzahi . min.'* Psp..... bar*

Nachjustierunq - Regelbeainnschraube
Regelende

HD . ....bar*

Motordrehzahl . . . .. min'* Psp..... bar*
Nachjustierung - Verdrillschraube

Hinwveis:
cxcenterjustierung - Drehrichtung beachten

Hinweis: * Einstelidaten nach Werksauftrag!

4
i
i
£
:
b4




adjustment screw

Begin of control

59

Attention!
iserve safety regulations!

Check setting data.

Operating temperature should be kept largely
constant during the check procedure.

Start prime mover, idle speed.

Block position

Drive direction switch - "Q".

Slowly increase motor speed up to the max.
motor speed and thereby observe measuring
instruments.

Boost pressure;

Idie speed of prime mover
Psp = approx. 15 - 20 bar
max. motor speed
Psp=......... bar*

Block position
Drive direction switch - forward
(Road gear and fully applied brake)

Check setting data pump A4VIDA

Begin of control:

HD 40 - 50 har

Motor speed . . ... pm* Psp....... bar*
Readjusting - contro! start screw

End of control

Motor speed . . . . .. rpm* Psp....... bar™
Readjusting timing adjustment screw

Note:
Eccentric adjusting - observe direction of
rotation

* Setting data according to order!
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Hinwais / Inhalt
Notice f Comaonts

Reparaturanieitung AT
~Repair insructions ATOYG

 HINWELS

' Bezeichnungen, Beschreibungen und Darstefiungen

: entsprechen dem Informationsstand zum Zeitpunkt der

' Drucklegung dieser Unterlage.

i Anderungen konnen den Service am Produkt beein-

* flussen, Verpflichtungen entstehen uns daraus nicht.

~ Methoden und Vorrichtungen sind Empfehlungen, for
. deren Resultat wir keine Haftung Ubermehmen kénnen.

BRUENINGHAUS HYDROMATIK- Baugruppen, mit Anga-

- be der Fabrik-Nr. bestellt, sind die Basis guter Reparatu-

f ren.

| Finstell- und Prifarbeiten sind bei Betriebstemperatur auf
dem Teststand vorzunehmen.

Schutz von Personen und Eigenturmn ist durch Vor-
’ kehrungen sicherzustellen.

Sachkenntnis, die Voraussetzung filr jede Service-arbeit,
verrnitteln wir in unseren Schulungskursen,

INHALY ) Seite/
Page
ATOVG

Schnittoild 34

Allgemeing Reparaturhinweise 5

Dichtsatlze und Baugruppan G-8

Tricbwvelle abdichten 9

Hiifspumpe abdichten 10-12

Stelikolbendeckel abdichien. 13

Ventite abdichten - 14

Druckabschneidung abdichien : 15

Regelventil abdichten 16

Steuergerat demontieren 17

Ansteuergerate 18-22

Pumpe demontieren 23-25

Tricbwerk ausbauen ' 26

Stellkolben demontieren 27-28

Uberprifungshinweise 29-31

Turcon-Glyd-Ring monticren 32

Pumpe montieren 33-35

Triebwerk einbauen 36-38

. Pumpe montieren 39

- Montageanweisung fiir Anzichdrehmomente 40-43

* Sicherheitsbestimmungen 44.45
Einstelihinweise 46-53-

NOTICE

Specifications, descriptions and itlustrative material
shown herein were as accurate as known at the time this
publication was approved for printing.

BRUENINGHAUS HYDROMATIK reserves the right to
discontinue models or options at any time or to change
speci-fications, materials, or design without notice and
with-out incurring obligation.

Optionat equipment and accessories may add cost to the
basic unit, and same options are available only in
combination with certain models or other options.

For the avallable combinations refer to the relevant data
sheet for the basic unit and the desired option.

Adjustment and tests have to be carried out on the test
bench under gperating temperatures.

Protection of personnel and property has to be guar-
anteed by appropriate measures.

Expert knowledge, the precondition: of any service work,
can be obtained in our training courses.

CONTENTS

AN0VG

Sectional view

General repair instructice:s

Seal kits and sub assoinnly groups
Sealing of the drive shaft

Sealing of the boost pump
Sealing of the control piston cover
Scaling of the vatves

Sealing of the pressure cut-off valve
Scaling of the regulator vilve
Removai of the controf tnit
Control units

Pump disassembly

Removal of the rolary group

Disassembly of the positioning piston LN

Inspection notes

Turcon-Glyd-ring

JAssembly of the pump

Installation of the rotary group

Assembly of the pump

Assembly guidelines lfor ughlaning Lorques

“Safety reguiations ~

Adjustment instructions
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‘Schnitthild Reparaturanleitung A10VG
Seclional view ' : Repair Instructions A10VG
MW mit Druckabschneidung

L with prossure cui-off

)

ohne Druckabscaneidung
without pressure cut-off
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Schigifpapicr kann die Obertiiche beschadigen.

Aigemeine Reparaturhinweise : Reparaturanleitung AT0VG
General repair inslructions Repair Instructions A10VG
Achtung!
¢ Nachfolgend Hinwceise bei allen Reparaturarbeiten
an Hydraulikaggregaten beachten!
ST
roo® % Attention!
% Please take inlo account the following Guidelines waan
) carrying out repair work on hydraulic units!
(.51}
("l
{ Alle CiTiwngun der Hydrauiicaggrogate warschlicios
G Close 2l sperungs on Whe ydraulic uis
2
(.
&
o Adle Dichtungen erncuern.
Nur ariginal BRUENINGHAUS HYDROMATIK-Ersalzicile
P verwenden. i
: & Replace all seals.
) Use only original BRUENINGHAUS HYDROMATIK
N spare parts. '
: )
- ‘ {";“'_:I.]
_ T 3 Alle Dicht- und Gleitllachen auf Verschieil prifen.
(2 - r\:r\: o ' 2 ‘:'D,\-l Achtung: Nacharbeiten an Dichtftdchen z.B. durch

. gn | n | Choeck all sealing and sliding surfaces for wear.
e V' Attention: Rework of the sealing arcas. f. ex., with abrasive
- papor can cause damage to the surface,

Hydraulikaggregate vor Inbetricbnabime mit
Betricbsmeditm befillen.

Fift the hydraubic aits with the operating mediumbelore
commissioning.

: “ Brueninghaus Hydromatik 5




RDI. 92750-01-R103.02 )
Dichtsatze und Baugrunpe:: Resparaturanieatomg ATV -
Seab ft aww] subsassemilng, Wpair nirachions ATOVG -
::'fl

D

Dichitsatz [is Trichwote, )

p

Seal kit {or drive shall,

Aufderer Dichtsatz,

D NP B

Periphoral seal kit.

L)
ok
. 5
Trichwork kompletr, :
T
Complete rotary group.
2
™y
£l
Positioning pistor ' A
- i
1. AnschiuBplatio Standiud), . &
2. AnschiuBBplatic mit Druckatsehneidung
3. AnschiuBplatte DA mit Drucrihschneidung o
1. Standard conncction plate P ;
2. Connection plate with pressore cut-off ’
3. DA connection aa

6 Brueninghaus Hydromauk
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Dichisat ze und Baugruppen

seal kit andd sub-assemblics

Reparaturanleitung AVOVG
Repair Instruclions A10VG

rel /o

alt f ol

Ansteucrgerit HW

Controlbunil HW

Ansteuergorat HW mit Mulaghnanzeige

contre! et HW st h 2erasndicalor

Ansteucrgerit HD

Controf unit HD

Ansleuergerat EP

Control unit EP

Ansteuergenit DA

Control unit DA

Brueninghaus Hydromatik 7
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i ; .
Dichtsatze und Baugruppen : Roparawranicitung ATOVG
Seal kits and sub-assemblies ) R par Ereructions ATOVG e

Hal s o Yoersehleily g

Boust ppenpwith wear pante :'3'::,

—

CHD - Uantil -
. HD - Yentif mit Bypass e
. ND - vt :

Lt B

1. High siessure valve
. High oressure valve wilh hypass functic:
3. Low prossuro valve

[a]

Druekabsehngidung ) - : £

Prossurc cul-oft

1. DA - Regeiventil, verstelibar mit Hebel s
- 2. DA - Regelventil, Testeingestellt - .
_ 3. Zuschalwventil . 3

1. DA control valve, adjustable via a lever
2. DA control valve, fixed N
3. Switching vaive £

8  Brucninghaus Hydromatik
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Lchwelie abdichion Reparaturanieitung A10VG

“ealing of the drive shalfl Repair Instructions A10VG

{5
.;__:} ‘
- Triebwclin abkleben.
Sictierungsring ausbaucii.
£ Protect the drive shaft (e.g. masking tape).
- Remove the retaining ring.
4
€5
i
L Blechschraube in dic mit Gummi gefiillten
. Locher cindrehen. '
Ll Mit Zange WDR herauszichen.
Screw Lhe metal screws into the holes thit are
fitted with rubbor.
Withdraw the shaft seal using phiers.

_ Wellendichtring mit Buchse auf
Anschlag cinpressen.

Press-in Lhe shaft scal with a bush untilth
end stop is reached.

Brueninghaus Hydromatik 9
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RDE 92750-01-Ri03 022 . i

Hillspumpe abdicelen Ropawaluranioate, ey ALOVG !
Nty

Sealing of the b oy Rear struct s A0V

:’
Achilunyg
T UAnaeticte Auite aan Dockael imont e Fa
. A
MNoate!
" Mount the T chamitered side”™ towards v
covoer. Y
Y
£
- g \
vy

Belestigungsschrauhesn austxren,

Remove tiking scrows.

J'l‘_l ‘

Deckel abdricken. . H

Pry-off cover. ] B

Einbaulage kennzeichnen.

Mark position.

10 Brueninghaus Hydromatik
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Hillspempe abdichten

sealing of the boost pump

Reparaturanleitung AT0VG
Repair instructions A10VG

-\\\
0 \‘\
o\
) (*
AN

(O-Ring ausbaucn.

Rernove O-ring.

Hilfspumpe abdrucken.

Pry off the boost pump.

1. VerschieiBplatie
2. Fixierstift

D G QL ’-7\\?33 . 1. Wear plate
o [""‘- e ) Ny, 2. Locating pin
o /5 PN e \i'LL
ot ’ RNY <z 1
e Sy, N\BY 0N 7’
i . N
o '\:ﬁl N a4 :1(;51,.-_.4!]
‘ :
( 1. Kantsil-Ring
2. Entlastungsnut
- 3. Fixicrstift
& 1. Kantsil-ring
2. Untoading channel
£ 3. Logating pin
(s
.
- VerschleiBplatte cinsetzen.
o~ Drehrichtung beachtent
Fit wear plate taking the direction ol rotation account.
-
@
Brueninghaus Hydromatik 11
i ,
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Hilfspumpe ahdichten

Sealing of Lhe hGost punn

Reparaturanteitung ATOVG
Rexpaiir instrugiosy, A T0V s

Simpeite - sucties

Lintkstzi!

i

Jnh-clockwise:

Rochitslau!

L SR
ENYECREN
- Vs NV

- ClaCKwise

)
f

Verschicizlalle cinsctzen.

Drehrictitung "Recht ™ hei Blick aul die Trichwaelln,
Achtundg! Fiierstift

fit wear plate,

Dircction of rolation "elackwise™ looking ot the drese wsirt.
Altention' Locating pin

Verschleifipkitte cinsetzen,

Orehrichtung “Links” bei Blick aul die Tricbwolle,
Actitumig! Fizierstift

Fit wear plate.

Direction of rotation “anti-clockwise” loaking on b drive

shafl. )
Altentior’ Localing pin

Hilfspumpe monticren,

Fit hoost pump

0-Ring und Deckel monticren.

Fit O-ring andcover plate.

12
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RDE 92750-01-R/03.02

O Stellkolbendecke! abdichten Reparaluranleitung A1OYG

C e Seitling of the control piston cover Repair Instructions A10VG

Achitung!
Korrekte mechanische O-Lageneinsteliung

uberprufent!
£ .
Attentiont
. Chuck that the inachanical "0 - position is
i, correct!
a0 Y

Kontermutter ausbauen: Stelischraube gegenhalten.
Detkel kennzeichnen. Maf festhalten. Kontermutier 1ésen.

Remaove lock unit, whilsL holding Lhe adjustment scrow.
mark the cover plate, ascertain the dimension, loosen tocknul,

Deckel von Stellschraube "abschrauben™.

Remove the cover from the adjustment scrow by
unscrewing it from the adjustment serow.

Kontrolic! O-Ring (1), Nut {2), Gehause und Decket {3).
Achtung! i -

Korrckte mechanische O-Lageneinsteilung muB nach
Lirbau im Gerat bzw. Prifstand erfolgen

Check! O-ring (1), groove (2), housing with cover (3).

Attention! :

The correct mechanicat "0" position has to be adjusted after
the unit has been built inte the maching or on a test rig. R

Brucninghaus Hydromatik 13
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Vinlile abdichlen

Reparaturanbem g ol ‘
Sending of the valves Repai stroat e o o0t -
s - 3]
| C :
ey 1
Yo Yoptl M RTINS
Flp Vel v': T Tt BY|Iass o)
3 B , '
P, ot H e et tpass-uechns )
A
F-Ventil ~ 53

g _}. o

4

?_ -valve

pmmmcnn, gp=cae. e A
¢ R

@f
-

<, )

) g,

© | £

i (3

,: 5
; Gewinde vor Maontage cles neucn O-Ringes abkleie::.

" (Beschidiquuigsaet it 7). 7

| v

| Cover threads hefore fithing e O-rings. o

(Damage protochion), ot

)
o
' i
Ventilkeget mit Druckloder ausbauen.
Stltzring * mit Bypasstunklion ) a7
Remove valve poppet wilh com;iression spring. SIS
* with bypass luneticn
1!
O-Ring . : - N
g
Gewinde vor Montage des neuen O-Ringes abkleben, - i
{Beschidigungsschut 7). :
- Cover threads before (itting new O-rings.
(Damagce protection). :
14 Brueninghis Hydreamatik
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Druckabschneiduneg Abclichien

Seating of the pressure cut-off valve

Reparaturanieilung A10VG
Repair Instructions A10VG

. e b e Tk o SE S PPN T

Wechsel der Dichtmutter.
Einstellmal3 festhalten (*).

Exchanging the sealing nut.
Ascertsion the adjustment dimension (7).

Achtung!
Nach Einbauw "Ventiteinstellung ™ uberprifen.

Attention! :
Aler asscinbly chack "valve selting ™.

. -
(.

o Brueninghaus Hydionwtik 15
¢

£



RDE 92750-01-1203.02

Rogetrentil abechton ) ) Reparaturandeiung AT0VG
Sesling of Lres Loatrofl vate Reprawr tiuetions ATV

e

Regeiventil ausbauen.

Remove control valve.

Biendendurehmesser nicht buschidigen.
Kontrolle:
Blendendurchmesser

Do not damage the orilice diameter.
Check: Qrifice diameter.

Gewinde vor Montage des neuen Q-Ringes abklehen

Befare fitting the new O:ring cover the threads (e.g. tipe).

16 Brueninghauws Hydromatik
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‘°, Steucrgeral demontioien _ Reparaturanleftung A10VG

[reanoving of the cootrol unit _ } Repair Instructions A10VG

. neu / new
HW mil Mullagenschalter

H'A -k Zere position switch

* Befestigungsschrauben demantieren,

* Remove fixing screws.

Ansteucrgerdt abdricken.

Pry-off the controf unit.

¢ Kontrolle -
i Dichtftache (1), Flachdichtung (2). O-Ringe (3).
' Sealing surface (1), gasket (2), O-rings (3)
Y
L
&
& Bruemnghaus Hydromatik 17
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sl unrgerale Heyiwaturanieitung £ 10V
T aenal ynits Repair lstractioes A0V

e

Anstenc ot [FA e

HWY Losirod unil _ v

NG [ Size 45

Ansteuergerat DA

. g
~ .

DA control uiil

g Sneninghous Hydromatik
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Asstoany gerate Reparaturanicitung A10VG

Controt units Repair Instructions A10VG

Arteuergerat HD - EP an
HD - LP control unic old

HO-Alt - old

HD alu/ old

_ ' EP alt / old X

L Neaues Ansteuergerat HD - EP
New HD - £P control unit old

131,0 mm

Brueninghows Hydromatik 19
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RDT 92750-01-400% 52

Ansteucrgerale

Contiol units

Wparaturanieituing ATOVG
Rupie hmlractions ATQVG

Anstouergerat HD neu
RD - conual unit e

Ansteucrgeral EP neu
EP - controt unit now

20 Brueninghaus Hydromatik
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Ansteucrgerale Reparaturanleitung AT0VG
Control units Repair Instruclions AT10VG

' Mankicrung Montogeposition HD
o " Marking tha assembly sosition HD

(fl;:l .

7 * Markaerng . * Asscmbly position mirker HD
{2 Momageposition HD
o Wird von EP- aufl HD-Ausfiiirung umgebaut - Is converted from EP into the HD version -
b Deckelposition beachlen siche Mirkierung take note of the cover position, see marker
k‘ o Leckotkanat offun wird cosenlossen, © The open leakage porlis plugged
N A Zugfedoer tausehen! ' A ‘Exchange the tension springt

Brueninghaus Hydromatik =~ 27
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Ansteuergerédte Reparsturaninitasg A TOVG 2
Controf units Repass Hysinntizes ALV -

~ Markierung Montageposition EP
. ssembly position marker EP

Hydraulische Nullage
Hydraulic zero position
Klemmschraube
Clamping screw

Entliftungsschraube * max. 2 Umdrehungen herausdrehen.
Bleed screw *. Unscrew by a max. of 2 turns

Markierung
Montageposition EP
Assembly position

Klemraschraube 6.1 Nm
Clamping screw 6,1 Nm

DieneuenProportionalmagnete missen bei der Inbe-
triebnahme entiliftet werden. Wird die Luft nicht aus
dem Ankerraum entfernt, kann es zum Schwingen
der Anstetierung kommen.

ZumEkntlGftenistam Ende des Magneten, im Messing-
teil, ein kleiner Gewindestift M4, SW 2 vorhanden.
Dieser Gewindestift ist max. 2 Umdrehungen heraus-
zudrehen und nach dem Entldften mit 1 Nm wieder
festzuziehen.

Bei der Ausfuhrung mit Nothand mit Federriickzug
muBzum Entiften die Kunststoffmutter mit Gummi-
balg entfernt und nach dem Entliften mit 5+1 Nm
wieder anqeschraubt werden.

The new proportional solenoids must be bled during
commissioning. If the air is not removed from the
armature chamber oscillations at the control can
oceur.

For bleeding purposes there is, on the end of the
solenold, in the brass component a small set screw
M4, 2AJF. This can be unscrewed by a maximum of 2
tumns and then after completion of the bieeding
tightened to a maximum of 2 Nm.

For the version with hand gverride and spring return
the plastic nut with rubber coating hasto be removed

[

A A
RN

)

for bleeding. After bleeding it has to be reptaced and &
tightened with 5+1 Nrn. 3
3
Palrohr el
Anziehmoment 19 Nm )
Pole tube @ &
Tightening torque 19 Nm = &

Anziehmoment 5+1 Nm
Steckschlissel SW 26
Tightening torque 5+1 Nm
26 AJF socket spanner

marker EP )
Hydrautische Nullage "3
Exzenterstift

Hydraulic

zero point
Eccentric pin

Beim Losen der Klemmschratibe
A Exzenterstift - Hydraulische Nullage festhalten.

When loosening the clamping screw
Hold the eccentric pin - hydrauilic zero poin:




RDL 92750-01-RI03.02

Pumpe demonticroen Reparaturanicitung A10VG

Pump clisassembly Repanr Instructions A10VG

HD altfold - -

i . Bruckanschreidurg
P - : = : T8 \ 5 & Pressure cut-oif
L .. ; . — alt 2
P
‘l_' . :"l
“
i
{:
.
{
-
iy

o . . DA cuntuney S
g
S
-~
I
L
£ 2 -~ Excenterschiraybe
= - Eccentric strew -
) - '
L y ( |

| ) g I

i

Biueninghaus Hydromatik 23
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P detmonieeren Beparaton il sy

Pumip chsassymniy Repavir Instrochoss A 100

Lagje der Hilfssrampaz uned Anscenludplistie snarkiose:
Hilfspum;ze abbauen.

Mark positio: Of L hoost prom acd the o plin
Remove the oost puniy.

DA-Ausfahrung:
Lage der Yerdriliscrranin raarkicien i1} .
Vordriltschraube aa! Domaataganositon stellen (23,

DA-design:
hark the position of e coooetric sorew (1)
Sot the gecentnic scrow Lo distsnormidly position (2}

<

AnschiuBplatienbetestigung lasen. AnschiufSplatie abhieben,

Remove connecting plate fixing scrows,
Lift off the connectian plate.

Steuerplatte abdriicken.
tage notieren.

Lift off control platc.
Note position.

Kontrollet

0-Ring mit Nut (1)

0O-Ring mit Nut (2)

Fixierstift - Stouerplatie (3) Bei DA - kein Stifn -
T - Ablauf verschiossen (4)

Check

O-ring and groove (1)

O-Ring and groove (2)

Locating pin - control plate (3) type DA has no pin

Y drain plugged (4) open lor Lype DA

24 Brueninghaus Hydromatik
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oo demontierer: Reparaturanieitung A10VG
Panip disassembly : Repair Instructions A10VG

DA-Ausfunrung

- Iylinder nach unten driscken (1},
Verdrillschraube herausdroben ' (2).
Trichbwerk ausheben (3).

DA- versicn

Press the cylinder downwaroe {1).
Remove the cecentric seres {2).
Lift out the ratary group (3.

"Austacen”

1. Zylincler

2. Schwenkwicgoe
‘3. Gelenxstin

"Remove

1. Cylinder

2. Swash plate
3. Joint pin

Sicherungsring. WDR ausbauen.

Remove retaining ring, remove drive shaft seal.

@ : . . ) Brueninghaus Hydicimarik 25
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btk atishauen Reparaturanieitung ANOVG
Ramoval of the sty groun : Repair Instructios A HVG
e VI l
- Trighwelie mut leichien Hanunsochingsn sustreilse

Remove drive shalt wath g ©ammer 5t oes.

‘Lagerschalen austauen.

Remove bearing shells.

Feder mit Vorrichtung vorspanien.

Pre-tenston the spring using o switable device.

Sicherungsring demantieren,
Feder und Druckstifie aushauan.

Remove circlip.
Remove spring and pressure pins. -

26" 5 Brusninghaus Hycnnank
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RDE 92750-01-RI03.02

Stelkoiben demontieren - Gehdiuse mit Buchse Reparaturanieitung AT0VG
Disassembly of the positioning jiston - housing with bush Repair instructions A10VG

Steuergerdt abbaucn.

Romove control unit.

Steltkoiben 1) nenen.

PUll ow centeos pisfGi: {1}

Steflkolben zerkegon,

Disassembte the control piston,

Brueninghaus Hydromatik 27




ROE 92750-01-R/0%.02

Steitkolhen demonticren - Gehause mit Turcon-Glyd-Ring Reparatu ankaung ATUVG
Disassembly of the positiorung giston - housing with Turcon-Glyd-ring ) Repair Preilractions ATOVG )

“"" g

Sleuergerst abbae

Remowe corral e

T Stellkolln= {1} zintan

Pull ot cortrol pistan {11

; D

'; -

i Stellkolbe zerlege: .
i (Gehause Turcon-Glyd-Ring A hehinng). ey
+ v
Disassemble the control et ‘

: (Housing Turcon-Glyd-ritg). L

%
o
&

LA
Vi
(O
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RDE- 92750.01-R/03.02

{Iberpriilungshinveeise:
hspection notes—

Reparaturanieitung A10VG
Repair Instructions AYOVG -

:,-:\ ‘,‘ﬂ"n Ry o
- '\(:-q \'«' b ~

Alle Lager erneuern.

Reptace alt bearings.

LSRN

1. Vaerzohoung., ausgeschiagen, Passusgsrost.

2. Laulflicng.

3. Einlaufritiens vom Wellengichtring.

Check!

1. Splincs. wear steps, corrosion.

2. Runranyg surfaces.

3. Grnewin mnde by the sbalt seal.

Stebkotberdaufbichse (1) riefenfred, nicht ausgelaufen,

Ciieck that the control piston guide bush (1} is
frec of grooves and is frec of wear.

Kontrolig!

Stelikolben (1) riefenfre.

Chock!

Control piston (1) is not scored.

BrueninGhaus llydroinatih. -~ 29
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r):*.i' Mio! [
Knniroils %

Vorsindung Sladaerthes @ antess s i
) £
Check! e
- -
That the connees-e o Siihe cesrpsweivel 2iss froe of o, €
£

{6 O O Kontrotie! €

Ruckzugeinrichtusy sefeateon g 1), kemwe Linkwilspune

(. ) O im Gleilschuhbo iy, . T

Check! a7

O O That the retainmg plate is free of grooves (1} ard e
that there is no waar (2) in tiwe slipper pad arca. £

Kontrolle! : P
Laufflache (1) kene Kratzor, keme Moelalicinlagerungen, o
" koin Axatspind (21, (Kelest e sii zweise (auschen),

Check! 717

Check to see that there are o scratches or metal deposits A
on the sliding surface (1), and that there is no axial play (2). P
(pistons musi aniy br replaced as o set). W
- ’ i
LX)
L

)

Kontrotiet o
. L [
Zylinderbohrungen (1), Varsahnungen (2}, M
Check! . :

Cylinder horos (1). spluies {21, . -
e
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RDE 92756-01 -R/03.02

Uberprafungshinweise

wpechion notes

Reparaturanieitung AT0OVG
Repair Instructions A10VG

5
{
¢
¢
( {;/\"'/f/ugcog}\
o« DY
\ lﬁ;}:} )r, DC_‘J \ \\

)
-t

Kontrolle!

Zytindergteitiache (1) ricfenfrei, nicht cingelaufen, Keine
Einlagerungen, Steuerplatte {2) nicht riefig {(mur-satzweise
austauschen).

Check!

Cylinder sliding strface (1) ree of grooves. no wear, no
embeddued foreign particles. That there are no scratches
on the control plate (2). (Only replace them as a sel).

Kontralie!
Aullagelliche - Steverplatie olne Beschadigung.

Check!
Mounting surface - control plate undamaged

Hinweis:
Bohrung bei-DA-Regelung offen. (giltig nur bei ATOVG 45).

Information:

Hote for DA-control is open. without DA control valve it
is plugged.

Kontrofle!”
Lagerbahnen (1)

Check!
Bearing surfaces (1)

Riefenfrei, keine Einlaufspuren

Free of grooves, no wear.

i = 'J

Lt

L B Brucninghinus Hydromatik 31
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B 92750-01 P02 )
Gehause - Tureon-Glyd -Ring monticren Reparaluranicilung ATOVE =3
Arvvemnble vy - Tarcons-Ghyd-ring Repair Instructioes A1OVE '
- )
J
X R — h .
J
J
- falnipm— ’
)
Dichuing in dic Monlagezange cinlegen. )
HE the scal ring into the assembly tool. “3)
i
L)
Dichtring mit Zangenschenke! mierenférmig zusamiuen- 5
drircken. Die Verformung von Turcon-Dichtungen 1st ")
sorglélug vorzunchmen, damit die Dichikanten nichi _
beschadigl werden. .
Press Lhe scal ring into Lheé kidney shape using the assembly )
toot. The deformation of the Turcon seal has Lo be done
with carc 50 as not Lo damage the scaling cdges. 9
D
O-Ring in Nut cinlegen.
Dichiring ins Gehduse einflihren und in der Aufnahaiut —j'.-';)
paziercn. Dann Spannung losen und Montagezange horaus -
zichen. Lage des Dichtringes prifen - eventucl! mit diem 0y
Finger egalisicren. )
Position the seal ring into the groove. )
Posilion the seal ring into the housing and place it into the )
groove. Release the tension and withdraw the assenibly v )
tool.
Check the position of the seal ringrif necessary striuglhien . gy
using a {ingoer.
J
Kalibricren des Dichtringes mit cinem Katibrierdorn (Stell- w0 ",
kolben) - mit Yanger Schrage 10" bis 15,
2

Calibrate the seal ring usihg a cylindrical plug gauige
{positioning piston) at an angle of 10" to 15"

32 Brueninghaus Hydromatik




- RDE 92750-01-R/03.02

Punmpe monticren Reparaturanieitung A10VG

Assembly of the pump Repair Instructions A10VG

Lagerschalenpaar cinsetzen.

Insert bearing shells. -

e
£
(o .
(.. Iy : .
TN Steltkothen ins Gohause eemetzen
- T ' Hmnweiy:
b Stelikatben vor Einbau winalen
v insert positioning piston inlo the housing.
Instructicn: '
L Cil positioning piston before assembly.
.'( ’
\-_
R
L
4 Lager. Drant, Gleitstein und Gelenkstift
) { ‘ montiercn. o -
£ Montagehilfe: z.B. - Klammer / Gummiringe / Fott
{ Assemble the bearing. wire, sfide ring and joint pin .
Assemble aids: '
{ e.g. - clips / rubber rings / grease
{
H .
L
N
3
.
s
- Schwenkwicge komplett ins Gehause cinsetzen.
Auf korrekten Sitz der Schwenklager im Gehduse "achten”.
i -
) A Montagehilfe ausbauen.
-
o - msert the swash plate into the housing,
G- Ensure that the swivel-bearning is correctly located in
c g Y
B _the housing.
RSN |
i A Remove assembly aid. -
G
£ . Brueningius Hydromatik 33
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DI, 92750-01-RI03.02 . )

Pumpe mmontieren Reparaturanieituog ATV D!
Avsembly of the pump enair Instiagtiee s A 1G

o
5
A kortrolle: Stz dor Sthwenklager w duy »
Lagoerbahin.
Schwenkwicge mit Stellikolben verschwenken Lot o
iviiLtig stelon mit Mefivorrichtung {Unr oder Tietsie o03)
- Punkt 1 und 2 koatroftieren - giniches Mall, 5
: A\ Creck: Location of Uhe swivel- bearing <)
o in the bearing. )
A Swivel the swivel bearing by using the control prsion i
“it should move easily". S
| Centralise by using a measuring device (diat gaugoe
1 A or depth measurement). i)
1 Check points 7 ang 2 - they should have Uhe sanne

, _ A dimension. )
’ /j\\} . ) — — — AN 7 | . £
Wi o

5
‘-‘
:J/-_/_‘_ \_—“\\ = i
; v ' () - :
A -'37 \
[/ VI 1 . !
1! —~t Sy i

D 2/ - ' ' L
A Py . . £y
\ —sM-C, Gelenkstift montieren. ) e
— 1 )

Fit joint pin. : - G
. '3 o

34 Brueninghaus Hydromatik

L



o ' ROE 92750-01-RI03.02
G

Puinpe monlicren

: : ) Reparaturanicitung A10YG
] Assembly of the pump Repair Instructions A10VG
Y )
Haltevorrichtung maenticre:,
Mit Gewindestitt Scrvonawege Testhalton,
- A Koire Gewaltarsaedun
(a Fit holding device.
) Hold swash plate in postuon utilising the set sorow,
Fe
' A Lo not use torgs:
G
o
e
g - Haltevorrichlung “Sehveenkwicge” A4V
1 Y Holding device "swival cridle” A4V
S TeilfPart 3 Teil/Part 4
1 B © 50 250
T 913 | 218,
i :
o ( L :
. - © ) -
N @205] ? 205
) Tcil/Part 5
s 250
b ? 17
s - -
Y @205
(
Pos.fltem Benennung/Designation Stck./Qty.
o 1 Winkel/Anglc 2
GewindestifuThreaded pin
& Scheibe/Shim
4 ™ Scheibe/Shim
Schelbe/Shim

Zyl. Schraube/Cyl. screw M12 x 25 DIN 912
Zyl. Schraube/Cyl. screw M14 x 25 DIN 912
Zyl. Schraube/Cyl. screw M1G x 30 DIN 812
Zyl. Schraube/Cyl. screw M20 x 35 DIN 912

~
30
10
I"_"‘
=
21
Do~ ]wlimo

el rs|roro
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ROL 17750 01 02 4y : Y

Triebwverk einbauen Reparsturanieiiung A1GYG ~
Instalation of the rotary group Repa Insuuchicns ATOVEG

— RS

o
‘ oAl - P L
S Neue Montagepasition ! )
Triehwells it Lager unad WWoetmdheins 2 anhinen,

Assemibie dnve 2aflw 7 Lonniniy NS e N nn

rAL Vorrichiung Bruckol e nmontsren.

FIU pressure pins using an assembly aid. it

== ‘ ] Feder mit Vorachtung vorspannen.

=7

3
E Pre-tension the spring using a suitable devica.

0

Kolben mit Rackzugeinrickiung montieren.

Hinweis: €9
Kolben. Gleitschuhe eindlen. ) _
il

Assemble piston with retaining plate. . -
Note: ' )
Qil piston and piston pad.

ki Hiueninghaus Hydromatik

L

&



RDE 92750-01-R/03.02

'a
‘ risshwnerk cmisnoen Reparaturanleitung A10VG
L sedailimon ol e rotay groun Repair Insteuctions A10VG
I o
! Varrichtung ausbaucn.
- Zylinder mit Kelben und Ruckzugeinrichiung einbauen.
i Remove fwlding dovice.
Fit cylinder compinte with pistons and retaining device.
&
o Momtagetulic: .
_ M O-Rigy Kolhoin [feathalic::
- Assembily aid:
Hoeld the pistons by using an OQ-ring.
S
|
-
.
; Bei Ausfiihrung mit Verdrillschraube:
Zylinder nach unten dracken - Verdrilischraube
{ auf Maf x einschrauben.
* Kerbe in Montageposition.
' For the version with eccentric scrow:
¢ Push the cylinder down - screw in the ccecentric
'h_,

serew in Lhe eccentric screw until dimension x is reached.
* groove in assernbled position,

NG ! Size 28=31%£0,75mm
NG/ Slze 45=32+0,75 mm

Brueninghaus Hydromatik - 37



RE 92759-01-R.QO3.02

TrinDweri pionaieen

Lnin e, wf L ralaony Houq

Retpsanaturanteitung ATOVG
Reepsarir listiaetions ATOMG

Fixierstift fur Sroucrpatic cmseizen,
Bei DA - Ausfabreng mit Verdediscihraabe
ohne Fixicrslift.

Fit locating pin for contral plate

. For the DA vorsion wilh greensric sarew withour

locating pun.

Steucrplatie Rechtstaul
* Fixior-tift

Control plate. clockwise rolati:
* Locating pin

Steuerplatle Linkslauf
* Fixicrstift

Control plate, anti-clockwise rotation
* Locating pin

Steuwerplatte Rechistaul mit Verdrillschraube

Contro! plate, clockwise rotation wilh cecentric serewe

Max. Einschraubtiefe beachten.

Max. depth - take into account!

Ki:)

Brueninghaus Hydromatik
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RDE 92750-01-R/03.02

Prinpe monkieren ‘ Reparaturanicitung A10VG
. Assemibly of the pump \ . Repair Instructions A10VG

I ) .

L Zylinderflachen cindlen. neue O-Ringe

4 mit Fett einreiben und einsctzen, R
e Qil the cylinder surfaces, grease the new S-rings and fit
Lo into place.

Lo N

Lagerichtig aufsetzen.

Hinwois:

HW, HD, EP Steuerplatte mit Fett auf AnscoiuBplatte.
" Bei DA Steucrpiatle aul Zylinderflache lege-.

Place in correct position.

Note:

HW. HD, EP - Locate the control plate on =2 connection
plate using grease.

For. the DA version, place control plate on e cylinder

surface.
G Schrauben (iber Kreuz anzichen.
7 . Verdritlschraube aufl Markierung drehen.
'} ' Tighten the screws aross corners.
S e Turn the eccentric screw until the marker is reached.

Hilfspumpec monticren.

Fit boost pump.

Ansteuorgerat mit Dichtung montieren.

Fit control device with seal.

Brucninghaus Hydromatik 39
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DL 92750.01-RI03.02 T
tAcalageanweisting fur Anzichdrohmomente : Heparatwranleitung A TG o
Asweimbly guitkines for tightenine Losques . . Repair lnstructions A0V s
: o
1. Schaftschrauben (nacr & G3.001) 1. Bolws {io N 08.001) =
Jie: Weerle gornst fur Seraiserauben mit mer- The values stated are vidich Tar Dol with melig
sehem 1SO-Gewnde nack: DM 13 Teil 13, sowic ISO threads to DIN 13 part 13, as woll as head
Kopfaufiagemaiion nacth BN 912 Zylinder- areas to DIN 912 socked head cap scrows, DIN
schraubes S 937 Secksea~ischraution mit 931 hexagon bolt, or B 933 hexagon bels with
Sehaft prw OF 4372 Sov e teciauben mil threads up Lo the headd . ' N
Gowinen s 4epf e
)
i
‘ Festigkeitsklassen / Tensile strength class -
Gewinde / Thrend 88 | - 109 | 12.9
Anzichdrehmoment / Tightening lorque M, in Wm
M 3 1.1 1.6 1.9
M 4 3.1 4.5 5.3
M 5 . 6.1 ’ 8.9 10.4
M 6 10,4 15,5 18 oo
M B8 25 37 B 13
M 10 3 75 87 o
M2 87 130 N 150
M 14 3410 205 240
M 16 275 310 _ 370
N 18 300 430 510 e
M20 430 620 - 720
M 22 580 830 Q70
M 24 740 1060 1240 - | ‘-\
) 3
i o .
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e RDE 92750-01-RiGs.02

Fhomageanweisung fir Anzichdrehmomente Reparaturanicitung A10VG
b Assembly guidehines for tightening torques Repair nstructions ATGVG
&5
2. Verschiufischrauben mit hnensechskant un 2. Plugs with internal hexagon i profile seal ring
;- Proficiemong (nach N 02.C09. i (to N 02.009).

(s

e gy =

¥ \ 7 l

; : LOLASTIC-

o Dichtung / Sea!

L

¢ i—_ Duowixle 7o /-\:1zib.ndretmw:nenfl Gowinde / Anziehdrehmaoment

{ I el lightenmg torque M, in Nm Thread Tightening torque M, in Nm
Pl x 1 5 - G 1BA 10

(- M10x1 - D G A 30

_ M12%1.5 20 - ' G 3BA 35

L M14x 1.5 30 . B ARA ' 00

e ’ M16x1.5 35 G 34 A a¢
MI18x15 40 G1A 110

(o MZ20 31,5 50 G 114A 240

, Ri22x 1.5 60 GI2A 300

. M26x 1,5 | 70

( M27 x 2 a0

: M30x 1.5 100
( M33x2 140
o MAZ x 2 240 - : -
oo M18x 2 300
C
L -

L

D) "’

£ : "
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B 02750-07-10013.07

Aontnageaivwensung [ar Aosehrkesmmmeni

A sembily guidetines for Goglhilemsr; orguas

Ranariduardotons: - e

Rowsnir Insiretics AI0VG

5. VerschluBschiraubon »7 bnenser iskar,

TUThng Lnd UNE- GRG0 sangdy eneh SAL ) 574

N GTI06)

9. THugs v TR R IR RS NFT IR TR N TRY

\

A

Grwinde ¢

VHL i oD TRl N 0
A 1':;"'——‘%—
|‘ ¥
\I it
)
A S
2-Ring i Lering sud
o Dchwng  Tereod
i Goew e § Avsani omamoeni WA omp

itreag Crantening terun M, den

motali NGt M e

t
{
Threpd |OHGhT e asmque fs o Tl

PR
6 20 LA 13 MIZ %15 0 ) .
W26 Un 2C M4 1.5 30

976 - 18 UNI 25 M27x1.5 Qe

s - 16 U 12

e - 14 Uk

127

TG 12 Ui 147

B T

1315 - 12 UN 113

| : '
15016 - 12 U 198 i
: 15/ .12 UN . 320 :
178 - 12 UN 390 :

6. SEAL-LOCK-Dichtmuttern fnach N 02.100)

6. SEAL-LOCIK - sealing nuts {to N 02.710())

Gewnde /
Thread

Anzehdrehmoment M, in Nim
ligraenng torque. M, in Nm

NG 10

b - Y of

w6 x 0.5 11

Ma 22

ME x 1 24

M10 40

M0 x 1 44

iz GY

MIZ2x1,5 72

M14 110

M14x1.5 120

M6 170

M1Gx 1,5 180
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RDE 92750-01-RiD3.02

N FAontasjearvacisung lur Anzichdrehmeomaente ‘ Repaeaduranieitung AM0VG

Oy senernbly gondelines for Lighloong lorques © Repair Instructions A10VG

A10V - Disen f orifices

TN

Anziehdremomente Nm /

" Tightening torques Nm
: bisher fupto neu / hew -
¢ M6 6.5 3
M10 - 28 12

Gewinde /
i Thread

O Brueninghaus Hydromatik 43




W B0 TR 202

Sercriitshestinnnneg
S

Wy regulatwne,

Reparatoranihatongg ATOVE

RKepan instracions AT

Allgemein

Ifwton Sic ech mit i Ao der Miasehine
SCATaL,

Fahren Sie die Masee: aar, wonr Sie sich vollig
i gen Bedione ung Drunrnlonecian sowie der

B TH IR U LI IN SR TT Y

Toauion Sicinm S
5

LT EAUEELUTG WA

LA, Sinhurtig T atie i Gohorschuiz,
dache Sie sich mit oam drhitsgabiet vertraul.
ResuLzn S cgie Mas s i s fur denibr zuge
dfachten Zywerk

Beachten Sie bitte die Richitlinien der Berufsge-
nossenschaft und des Maschinenherstellers

Vor dem Start

Beachten Sic dic Bedien.:gshinweise vor dem
Starten,

Prufen Sie die Masctioe aul aufflallige Fehler.
Fahren Sie die Masche sy mit dcvfekten

Alle Schutzvorrichtunge - .ussen fest auf ihrem
Platz sein.

Nehmen Sie keine losen Gegenstande mit bzw.
betestigen Sie diese an dor Maschine.

Hallen Sie dic Maschine von oligem und ziind-
falugem Material o

Prufen Sic vor dem Besteigen der Maschine, ob
sich Personen oder Hindernisse neben oder unter
der Maschine befinden. )

Vorsicht beim Besteigen der Maschine, beniitzen
Sie Treppen und Griffe,

Stellen Sie vor dem Start Ihren Sitz ein,

oW w ot gomachl haben.

Instrumenten, Kontrolice:. ien oder Steuerorganen.

General advice

machine s firod,

Only operate e machine if your are compleily

famiiar wiln the operating and control clements as

well as the functicn of the machine.

Use vour safely equipimemnl, such as saloly b
safely snoes and gar protaciors. '

Ma=a yoursell familiar vaih vour worlcs e,

Only ooerate the mackise tor ils inteeched puoroose

Please observe the guidelines of the Professional
Association and the machine manufacturer.

Before starting

Obsecrve the operating mstructions Before starting.
Check the machine {or abwious faulls,
Do not opcrate the machine with defeclive
instruments, warming ligins or control elements.
All safcty devices must be in place and secure.
Do not carry with you loose objects, if necessary
fix them to the machine.
Keep the maching free of oily and inflammalle

- material, : -
Before entering the driver's cabin, cheek il persons
or obstacles are beside ar beneath the machine,
Be careful when entering the driver's cabin, use
steps and handies,
Adjust your seat before starting.
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(f}' RDE 32750-01-R/03.02
. Ml Sesln i ingen Reparaturanleitung A1OVG
e Sotety i auliahony Repair Instructions A10VG
¢
. Starten Start
¢ - Beirn Starten miissen alle Bedienhebel in ™Neutral- - When starting all operating levers must be in
i stellung” stehen. "neutral position”.
Wt Die Maschine nur vom Fahrersitz aus Starten. Only start the machine [rom the driver's seat
5 - Prufen Sie die Anzeigeinstrumente nach dem Start, Check the indicating instruments after start-up Lo
) umn sicher zu gehen, daf alles ordnungsgemat assure that all functions are in order.
& funktioniert, Do not leave the machine unattended when the
Lassen Sie die Maschine nicht unbewacht, wahrend motor is running.
- der Motor lauft. Whon starting with battery jumper cables
- Beim Start mit Batterieverbindungskabeln verbinden cornect plus with plus and migus with minus.
L Sie Plus mit Plus und Minus mit Minus. Massekabel

7 - (Minus) immer zuletzt anschliesen und zuerst ab-
i trenngn.

G Vorsicht

. Auspuffgase sind lebensgefahrlich. Bei Startin
G geschlossenen Raumen fr ausreichende Luftzufuhr
. sorgent

Hydraulikanlage

1. Hydraulikanlage steht unter hohem Druck!

Cr A Unter hohem Druck austretende Hochdruck-
Fiussigkeiten (Kraftstoff, Hydraulikdt) konnen
die Haut durchdringen und schwere Ver-
letzungen verursachen. Daher sofort einen

b Arzt aufsuchen, da anderenfalls schwere -
( Infektionen entstehen kénnen!
. 2. Bei der Suche nach Leckstellen wegen Ver
{ letzungsgefahr geeignete Hilfsmittel verwenden!
B 3. Vor Arbeiten an der Hydraulikanlage diese un-
(;). bedingt drucklos machen und angebaute Geréte
absenken!

{ 4. Bei Arbeiten an der Hydraulikanlage unbedingt
_ Motor abstellen und Maschine gegen Wegrollen
[ sichern (Feststellbremse, Untertegkeil)!
5. Beim AnschlieBen von Hydraulikzylindern und
-motoren ist auf vorgeschriebenen Anschiufl der
. Hydraulikschiduche zu achten!
L 6. Bei Vertauschen der Anschlisse umgekehrte
Funktionen {z.B. Heben/Senken) - Unfaligefahr!
. Hydraulikschiauchleitungen regeimaBig kontrol-
ligren und bef Beschadigung und Alterung aus-
tauschen! Die Austauschschlauchleitungen mis-
sen den technischen Anforderungen des Gerate-
herstellers entsprechent

T

_ A\ Ole, Krafistoffe und Fiiter ordnungsgema
L entsorgen’

Always connect negative {-) cable Yast and
disconnect negative cabie first,

Attention
Exhaust gas is life threatening. Ensure that {inere is
sufficient fresh air when starting in closed rooms!

Hydraulic equipment

1. Hydraulic equipment is under high pressure.

A High pressure fluids (fucl, hydrautic oil) which
cscapes under high pressure can penetrate the
skin and causg serious injuries.

Therefore, immediately consult a doctor
otherwise serious infections could result.

2. When scarching for leaks use the appropriate aids
duc to the danger of accidents.

3. Before working at the hydraulic equipment, always
de-pressurise tha system and lower the working
clements., .

4. When working on the hydraulic equipment, always
stop motor and secure ractor 1o prevent rolling away
(parking brake, wedges)!

5. When connecting hydraulic cylinders and motor pay
close attention 1o correct connection of hydraulic
flexible hoses.

6. I the ports are exchanged, then the functions are
reversed (i.e.. lifting/lowering) - hazardous situation!

7. Check the hydrautic flexible hoses regularly and
replace them in case of dammage, wear of ageing!
The ncw hose pipes must comply with the technical
requirements of the machine manufacturer!

Ensure orderly disposal or recycling of cil. fuel
and filtersi

-
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ROL 9275001-RI03.02

Einstelihinweise - Mechanische "Nullage”

Reparatucanteitung ATOVG .
Acjusimentl instructions - Mechanical "zero position™ Repair Instructic:ss A10YG

alt 7 old

HW mit Nultagensct:aiter ' :
HW with zero positios switch

Achtung! Py
Sicherheitsbestimmungen beachten!
Mit Schfaucti NWG beide Steltkammoern "
verbindon. Verimeidung von Restsignal i
aus hwdraulischer Nullage. ’
Manometer an M, und M, anschiicBien. -
Nullage so cinstelien, dafl bei blockioriem e
Antrich beide Manometer aul gicichem Druck- e
wert stehen,

Hinwois:

Tothand der Nullage - vermitlehn.

Attention! .
Observe safety regutationst U
Connect both control chambers with a nominal - .
size 6 hosc. Avoidance of residual signals from - e
hydraulic zero position. ' ‘ .
Connect pressure gauges to M, and M, Adjust
the zero pasition so that with at blocked drive
both pressurce gauqas indicate the same

l‘;’".,
pressure vatve,
=
Note: ‘
Ascortain the zero position dead band,
RS
i 46 Brueninghaus Hydromatik




RDE 92750-01-Ri03.02

Einstelihinweise - Hydraulische “Nullage” Reparaturanieitung AT0VG
Adjustment instructions - Hydraulic “zero position” Repair Instructions A10VG
HD neulnew Achung!
£ Steherrensbestimmurige:

Leacizt

Atonis!
Obseraz safoely requlaticns’

@-

HW nut Nullagenschalter '
EP alvold

HW witn zero position -

swilgh o @

EP ncuinew

Manometer an X; und X, anschiicfien.
Nullage so einstellen, daB3 bei blockiertem
Antrieb beide Manometer auf gieichem Druck-
wert stehen.

Hinweis:

Excenterjustierung

- nicht Uber +80° verdrehen.

Connect pressure gauges to X, and X
Adjust the zero position 50 that with a black
drive both pressure gauges indicate the
same pressure value.

Note:

Eccentric adjusting

- Do not turn morte than £90°.

-
C.

~
€
e . ) Brueninghaus Hydromatik 47
G




1
RDL 92750-01-R03.02 )
Einstelihinweise - ND-Ventil (Speisedruck) Reparaturinlenturgg AROVC )
, Adiustment instruciions - Low pressure valve (Boost pressura) : Repair iesbructions ATV h
. :_’ﬁ
o - . T)
ALntueg! Alilention! .
Siznerbicitsbestsmmungen brachien! ) Observe salety regulations! D
Hinwois: , Note: ‘ 73
Machjustierung nur bei Betnebstemperatur. Readiusting only ar aperdting lemperature. i >
. . H i B
Wanometer &~ "67 anschliefen. Connert pressure gauge to "G . ‘
Acatung! o Attentioa! .. .
" Spasetre<ginsteiung! * Boost prossure seiting? )
Neandruck .- 18 bar . Nominai ;3rossure - 18 b
Hachstadruck . - 40 bar Pealk preasure p - 40 ar N
Ber Max.-Drenzahl. at max. specd. '
Hiwais: | Hoto: -
ginstoficlaten racth Werksauftrag., Setting data is in accordane 13 the works oriler, ' £
* men DA-Ausfunrung < with the DA version ! )
d
i
!
! )
7
1 R
3

i
| - 9
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RDE 92750-01-Rr03 .02

2

pinmtedibinwese - HE- Ventile (Hochdruck) und Bruckabschneidung
Adjustient instructinns - HP- valves {1igh pressurel-and pressure cut-off

Reparaturanleiiung AT0VG
Repair Instructions ATOVG

A

Zum Blockioren dor Druckabserss.cidung beim Oborprulen
ter Hochdruckveniile die Einsteilschraube Pos. 1 mit
Sutoster Kentermutter Pos. 2 bis zum Anschlag mit max.
2 Nm it druckiosen Zustand eindrehen!

Ty ek I presstes aat-of L ves o esting (he higl
CatssU G vinves, thd agiastment <crew {item 1), with the
Tyl {itom 2) Inesened. bas 10 be sorewoed in with a
max. torque of 2 Nm in the depressurised condition
oi. i e end stop is reached. ¢

Lrracaschngidoeyg .
Frossu e cul-off

HD- Ventile
HP- valves

Achtung! .
Sicnerheitsbestimmungen nDeachtens

HD-Ventil ohne Bypass

1. HD- Ventile sind imvsr 1095 héner chigestaili &0 2o
Druckabschneidung.

Bei Veranderung eines Einsteilwerntes immar heide
xontrollicren.

2. Nachjusticrung nur bai Betricostemperitur

Manometer an M, und I anschiiclicn.
Druckabschneidung: Mol X Einstellsehrautien noticre
Einstellschraube auf Bloc« drihon,

HD- Ventile: Mit geringer Pumpeimenge uber Vi
fahren. Einsteliwert kontrollicren.

(Nur kurzzeitig “Temperatur™.)

Drucklos "Einsteltwert™ verdndern - Konlrolle

Druckabschneidung:

Einstelischraube auf Mal (*) zurtickdrehen.
Druckwaort kontrollieren tzw. nachjusticren,
Achuung! Differenz von 10% HD- Ventile und
Druckabschneidung beachten!

Hirtweis: Einstelidaten nach Werksauftrag.

Altention!
Observe: safety regulations.

HP valve without bypass-function

1 . HP valves are always adjusted 10% higher than the
pressure cut-off.

If one setting value is changed, always check both
values. '

2. Readjusting only at operating temperaturc.

- Connect pressure gauge M, and M.

Pressure cut-off: Note measurement X for sctting screw!
Turn setting screw 1o the blocked posilion.

HP valves: Operate the valves with small pump flow
over the valves,

Check setting value. (only for a short time
"temperature”),

Change zero pressure "setting value™ - then check.
Pressure cut-off:

Turn back setting screw {0 moeasurement (7).
Check pressure value and readjust if necessary.
Attention! Observe the 10% pressure difference
hetween the HP valves and the pressure cut-off!

Note: Selling data is in accordance with the works ordcer.
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RDE 92750-01-R/02.02

Enstelnvecise - Bypasusventl HW, WD, &P

Adjastment instructions - Zynass valve W, HD, £P

Reparatarindeitnig ATVE
Rexpair Instrictons A OVG

| atw zeugpe outren-hydrostatischém Fahranineh
bawe. nut Bvdrestatischem Fahrantrieb und Schalt-
getricbe ohne Leerlaufsteliung (Freitauf).

Hydrostatischer Antrieb / BypaB3-Schaltung

: T clinsen Taill ward der Taorantricd auf (reien

- Unitaul guecaatiel. Zu dicsem Zweck haben die
in cher Verstelsumpe inmtegrierten Hochdruck-
bingrenzurgsventile cine sogenannte BypaB-Funktion.
0.8 durch Grehen der entsprechendgen
Stheauine (Pos. 1) wird der Ventil- Einsalz so entspannt.
dal cm freier O-Umlauf moglich ist,

A Bypass:Pos. 1 einschrauben bis eben mit Mutter.

hMutter wicder anzichen.

Schleppgeschwindigkeit
Diex maximale Schicppgeschwindigkeit sollte
2 kim/h nicht uberschreiten.

Hoihnre zulassige Schicppgeschwindigkeiten
sind abhangig von der Hydromotordrehzahl
bzw. dem cingelegten Gang.

Abschleppdistanz

Dic Schleppentfernung solite 1 km nicht uberschrcuon. '

Bei fehiender Einspeisuny entleart sich der-
Hydraulik-Kreistauf .

Zu beachien st dic Warmccntwmklunq im
Hydromotor-Tricbwerk. :

Abschleppvorgang Beendet
Nach beendetem Abschieppvorgang Pos. 1 zuriick-

drchen. Der ursprangliche Einsteliwert dcr Hochdruck-

ventile licgt somit wicder vor.

A Ventilfunktion: Pos.1 zuruckschrauben bIS
Anschlag. Mutter anziehen.

Vebhicle walh a pure I'ly(lrusl"luc Lransmission or vali o
hydrostatic drive with gear box without free wha
poesition.

Hydrostatic transmission / Bypass candition

In this case Lhe bravel drive is switched on' 1o the free
whcal-pesition. For this purpese the high pressie valves
of the vanable displacemoent pump have o so-cafledd
bypass (unction.

.By Lurning the relevant screw (item 1) the valve is so

retcased that free oil circulation is madce passible.
Q Bypass: Scrow in item 1 until it s level with the
L.

Towing speed
The max. towing specd of 2 km/h should not be
cxceeded.

- Highoer permnissitrie specds are depeadoed on the
hydrauli'c motor speed or the selecled gear.

Towing dlstance .
The towing distance should not exceed 1 km.,

- With no boos! avaiable the hydraullc
circuit drains.
The heat gencration inthe hydrautic motor
rotary group has to be laken into account.

Termmatlon of the towing operatmn .
After termination of the towing operation turn Dack
iLlem 1. The original set pressure value is thereby
avaiablo, :

Valve function: Screw back item 1 up to stop.
Screw up the nut.

50  Brueninghaus Hydromatik
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RDE 92750-01-R/03.02

ioselilineaise - Bypassventil DA
Addiushinesst instructions - Bypnss valve DA

Reparaﬁuranle‘rtung ATOVG
Repair Instructions AT0VG

AT0VG 28-45
(A-Control

it sydrostatischern Faitrantrich und Schalt-
6 "nvlw uhne Leerlaufstellung (Freitaur).

Hydrostatischer Antrieb /BypaB- Schaltung

I dliceee Talt wird der Fahrantrieh auf freien
Umlaul geschaltet, Zu diesem Zweck haben die

i dor Verstelipumpe integrierten Hochdruck:.
Legrenzungsventile cine sogenannte Bypafi-Funktion.
I.h. duren Drehen dor emtsprechenden
Sehiraube (Pos.1) wird der Ventil-Einsatz so cnlspannt
¢l ein freier OF-Umilauf moglich ist..

Bypass: Pus.1 cinschrautien bis Schraubc am
A Federteller anliegt. :
Maximal 1/2 Umdrchung weiker drchen.

Schieppgeschwindigkeit
Div maximale Schicppgeschwindigkeit soilte
2 kmlh nichl diberschreiten.

Hohere zulass1gc Schteppgeschwindigkeiten
sind abhangig von der Hydromotordrehzahl
hzw, dem eingetegten Gang.

Abschleppdistanz
Die Sehieppentfernung sofite 1 kin nicht uberschreiten,

Bei fehender Einspeisung cntlwrt sich der
Hydraulik-Kreislauf,

Zu beachten ist die W":rmwntwucklung im
Hydromotor-Tricbwerk.

Abschleppvorgangbeendet

Nach heendetem Abschleppvorgang Pos.1 zuriick-
drehen. Dor wrsprangliche Einstellwert der, Hochdruck-
venlile liegt somit wieder vor.

A Ventilfunktion: Pos. 1 zuriickschrauben bis
! Anschiag. Mutter anzichen.

\Hﬁ

Bypass: Pos.7 einschrauben bis Schraube am Federtelior
anliegt.Schraube maximal 1/2 Umdr. weiterdrehen!
Bypass: Screw in item 1 until contact, max 1/2 turn more.

Vehicle with hydrostatic transmission and gear shift
without idling setting position (free wheeling),

Hydrostatic transmission / Bypass-switching

1 this case the travel transmission is switched on to
free wheeling.For this purpose the variable displace-
ment pump has incorporated high pressure relicf valves
with bypass function.

The screw fitem 1) is unscrewed to such an extent. that
the valve cartridge is released and free oﬂ circulation is
possible.

Bypass: Serew in item1 unLil contact,
A Max. 1/2 turn more. '

Towing speed
The max. towing speed of 2 km/h shoutd not be
cxcecded.

- Higher agmissible towing speeds depend on the
avaiable hydr. motor speed and engaged
gear shift.

Towing distance
The towing distance should not exceed 1 km.

- If there is a lack of oil boosting, the hydraulic
circuit will get empty.
Take care of the heat development in the hydr.
motor-rotary group.’

Towingoperation terminated

After termination ef the towing operation turn item 1
back. The original pressure value sctling of the high
pressure relief valves will be avaiable again,

A Valve function: Screw back itern 1 up to stop-
Screw up the nut.
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2750-01-R103.02

Eirstalihinwerse - DA- Regelung
Adustmient instructions - DA control

Reparaturanleitung A10VG
Repair instructions ATOVG

Verdrillung Regelbeginn —_

Achtung!
Sicherheltshostimmungaert beachien!

Uberarifung der Einstelldaten

- Betriehstemperatur solf wahrend des Ubaor-

prulupgsvorgangs eitgehend konstant
gehaken worden.
Antrizbsmuotor siarten, Leerlaufdrehzand

Blackzustand

Fahrinchtungsscalter 0"

Motordrehzahl langsam steigorn is 2o max.
Motgrdrenzaht, dabei MeBgerdle beobachten.
Spoiselruck: ‘

Learaufdeehzahi

Psp = ca. 15-20 har

max. Matcrdrehzaii

Blockzustand .
Falririchtungsschalter - vorwirts
{StraBengang und Festgebremst)

Einsteliclaten Pumpe A4VIDA dberprafen

* Regelbeginn

HD 40 - 50 bar

Motordrehzaht . min.' * Psp..... bar*
HO...... bar

Nachjustierung - Regelbeginnschraube

Regelende

HD ... .. bar?* .

Motordrehzahl ... .. min.' > Psp... .. bir*
Nachjusticrung - Verdrillschraube ’

Hinweis:
Excenterjustierung - Drehrichtung beachten

Hinweis: * Einstelldaten nach Werksauftrag!

2
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RDF 9275u-01-R0G2 s

Einstellhinweise - DA- Regelung
Adjusiment instructions - DA control

Reparaturanicitung A10VG

Repair wtructions AT0VC -

Timing
adjustment scrow

Login of controd

Altention!
Observe safety rogutanions:

Check setting Uais,
Operating Lempe aturs 3
constant durmg e el

Start prime movir et sneedd

Biock position

Orive direction sveitch - 0"

Stowly increase nter spoeed e s e e
007 Speed anG ODSET s
instruencnts.

Boost prossure:

Idie speod of prisne: oy
Pup = approx, 15 - 20 eor
MAX. Mour speaed
Psp=......... T

Block position
Drive direction switch - forwards
{Road gear and Nilly ap;pics! brake)

Check setting dato. puinn A4VIDA
* Start of control:

HD 40 - 50 bar

Motarspeed ... . .rpm™ Psp. ... ar®
HO... .... bar-

Readjustrnent of start of conirol strow

£nd of control

Motorspeed .. .. .. rom* P53 L. bar®
Readjustment of the indoxn g soroew

Note:
Eccentric adjusting - observe direction of
rotation.

Note: * Setting date is in accorgiiinue 1o thi
order work! :

-
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Reparaturanieitung
Repair Instructions
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AGVM...HA

mit Bremsventil
with counter-balance valve

Zuriick zum Verzeichnis /
Return 10 the index
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RDE 91604-02-1:06,96

Hirswesis £ Inhall
Nolice i Contenls

HINWEIS

fa=zzichnuingen, Beschraibungen und Darsteliungen
anisprechen dem Informationssiand zum Zeitpunkt der
Nruckiegung dieser Untarlage.

Arderungan konnen den Service am Produk! beein-
fiugsen, Verpflichlungen emsiehen uns daraus nichl.
Micthoden uno Yorricivungen sind Empfehlungen. fir
deren Resullat wir keine Haflung dbernenmen kdnnen.
BRUEMNINGHAUS HYDROMATIK- Baugruppen. mit
Angabe der Fabrik-Nr. bestelit, sind die Basis guiar
Reparaluren.

Einsteli- und Prifarbeilen sind bet Betriebstemperatur
aul dem Teststand vorzunehmen,

Schuiz von Persanen und Eigentumn ist durch Vor-
kehrungen sicherzustellen.

Sachkenntnis, die Voraussetzung fir jede Service-
arhed. vermiltedn wir in unseren Schulungskursen.

INHALT Seitel
- Page

ABVM. .HA

Hinweis { inhalt 2

<chnittbild 3

Dichisatze und Baugruppen 4-5

Dichisdlze und Baugruppen / Dichtmutier

.austauschen 6
Tricbwelle abdichten 7
Steuerteile abdichien B-9
DB-Venlil f Bremsventil abdichten ' 10
Ersatzteiliiste Bremsventil : 11
Ersalzteilliste Bremsliiftventit 12
Anschiufiplatte demontieren 13
Stellkoiben ausbauen ; . 14415
Triebwerk ausbauen ' 16
Triebwerk austauschen 17
Uberprifungshinweise 18-19
Triebwerk montieren 20-21
Tricbwerksabstimmung 22
Anschlufiplatte montieren 23-24
Anziehdrehmomente 25
Sicherheitsbestimmungen 26-27

Repafaluranleilung AGVM
Repair Instructions AGVM

NQTICE ]
apeciﬁcalions descriptions and illustrative material
shown herein were 25 ascurate as known al the tinmie

this publication was app_l oved for prinling.

BRUENINGHAUS HYDROMATIK reserves the right to
disconlinue models ar options at any time or o chanoe
specificalions, maierials, or design without nolice: ari
without incurring obtigation. .
Oplional equipmen! and accessories may add cost ta
ihe basic unit, and somg oplions are avaitablg anty 1,
combination with ze-ain models or ciher oplions.

Far the available cambinalions refer (o ihe reievint
aala sheet {or the basic unil and the desired oplion.

Adjustment and lests have to be carried out on the 1est
henct under operaling lemperatures.

Protection of personnel and propérty has to be guar-
anleed by appropriale measures.

Expert Knowledge. the precondition ﬁf any sefvice
work, can be oblained in our training courses.

CONTENTS

AGVM...HA

Notice / Contents

Seclional view

Seal kits and component groups

Seal kits and component groups / Replace
seal nut .- -
Sealing the drive shafl

Sealing of the control parts

Sealing of the relief valve / counler-balance vaive
Spare parts list counter-baiance vaive '
Spare paris list brake release valve
Disassembly of the porl plale

Remove of the positioning piston

Remove rolary group

Exchanging of the rotary group

Inspection notes -

Rolary group assembiy

Rolary group adjustment

Assembly of the port plate

Tightening torques

. Safety regulations

2 Brueninghaus Hydromatik
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RDE 91604-02-R/08.96

Schnitthild Reparalturanleitung AGVM
Sectional view - . : Repair instruclions A6VM
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ROC 91604-02-R/08.96

W

Dichtsétze und Baugruppen " Reparaturanieitung AGVM J
Seal kits and component groups Repair Instruct.ons AGVRA

—— D

Achlung! —f S

Nachfolgend Hinweise bei alien Reparaturarbeilen ‘ N

an Hydraulikaggregaten beachten! I o/

Altention! _ -

Observe the following nolices when carrying out repai i o

waork at hydeaulic aggregates! )

i
! .

! : L)

Alle Offnungen der Hydrautikaggregate yersclwlief.’;—c::-l;_ _—i )

. i e

Close all ports of the hiydraulic aggregates. ' 5

i )

;

g <

Alle Dichlungen emeuern.
Nur original Hydromatik-| Ersatztelle verwenden

o O

Replace all seals. i:..,/
Use only original Hydromatik spare parts.

4 . Brueninghaus Hydromatik

| -

Alle Dicht-und Gleilichen auf Verschleils prafen. L
Achtung: Nacharbeiten an Dichtflichen z.B. durch e
Schlelfpapler kann dle Oberflache beschadigen. wJ
Check all seal and sliding surfaces for wear. : L
Attention: Rework of sealing area f. ex. with abrasive )
paper can dammage surface ‘ : L
5

-t

S

Hydraulikaggregate vor Inbetriebnahme mit - g

Hydraulikd! befdlien. i . i

Fill up hydraufic aggregates wnlh hydraullc 011 w

before start- up. “y v P

. ‘1-:-‘ v

)

i



RDE 91604-02-R/08.26

Dichtsalze und Baugruppen / Dichimutter auslauschen Reparzturaniailung AGV

Seal kits and companen! grouns ! Replace seal nut ' Repai Inslructinns AdVn

5] Bremsvent!

Counter-balance valua

7 { Druckbegrenzungsventil

Relief valve f Make up check vaive

8 Dichimultter auslauschen.
1 Zuerst Einstelthdéhe messen und festhallen.

Replace seal nut. -
First measure and record setling height.

9 | Beim Anziehen Einslelischraube gegenbaltan,
anschlieend Einstellhdhe kontrollieren.

~When tightening, counterhold setting screw. then
check setling height.

\ G Bruenlnghaus Hydromatik
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Exploded View )

Load Sense Relief Valve I I l ok iy <
(if included) oyl T Inlet Relief Valves
R _ L~ (if included)

26 27

‘‘‘‘‘‘ e 33 Inlet Check Valve

|——‘“. - ‘.‘. )
P
.
\
2
H
K

. Anti-Cavitation
o ' Valves (if included)

2 Legend provided on Page 3 03 h 5,
10




Exploded View Legend

1. Cap Screw (M10) 22, Seal*
2. EndCap. 23. Bearing Race
3. Seal, O-fing, 77.5mm ID* 24. Needle Thrust Bearing
4, Anti-Cavitation Valve Components 25. Bearing Race -
(ifincluded): Spring 26. Spring
5. Anti-Cavitation Valve Components 27. Spacer
{if included): Plug 28. Slecve
6. Anti-Cavitation Valve Components 29. Inlet Refief Vatve Components (if
- (if included): Ball 4mm included): Plug :
7. Gemolor 30. Intet Relief Valve Components (if
B. Plate included): O-ring 15mm ID
9. Drive 31. Inlet Relief Vaive Components (if
10. Housing - included): Spring ,
11. Cyfinder Retief Valve Components 32 Infet Relief Valve Components (if
(it included): Valve Seat inciuded): Poppet
12. Cylinder Rebef Valve Components: 33. Inlet Check Vaive (if ncluded)
(f inchuded): Balt 5mm 34 Ball 7mm
13 Cylinder Refief Valve Components 35. Rolt Pin
(f included): Ball Holder 36. Spacer
14. Cyfinder Refief Valve Componenis. 37. Load Sense Refief Valve
i O+ing Components (if included): Valve
15. Cyfindex Relief Valve Components Seat
(£ Speing 38. Load Sense Resef Valve
16 Cylindor Refief Valve Commponents Camponents; (i included): Poppet
(il inchudedy. Plug 39. Load Sense Relef Valve :
17. Fin Components (if included): Spring
18 Spool 4(x Epad Sense Rehef Vaive
19. DustSeal Components. (if included): O-ring
20. Gtand Bushing 41. Load Sense Relief Valve

Ommumﬁidm:mng

wmm Description
233107 Seal K#t (contains parls with *)
s |
3
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™
'
. foa
Disassembly i
. .
Cleanliness is extremely important when repalring a ' : o
steering control unit. Work in a ciean area. Before o~
disconnecting lines, clean the port area of unit C
thoroughly. Use a wire brush to remove forelgn material _ .
and debris from the extermnal joints of the unit. £
“
D
."--_\
Note Matar (Gerotor) End -
Although not all drawings 1. Clamp unitin vice, o
show the unit in a vice, Gerotor end up. Clamp o
we recommend that you lightly on edges of port R
keep the unit in a vice face sides (see figure). e
during disassembly. Use protective material &
Follow the clamping on vice jaws. Housing -
procedures explained distortion can result if £
~ throughout the manual. jaws are over-tightened. -
3 %
¢ j
N
2. Remove M10cap :
"
3. Remove end cap. )
4. Remove seal. #7)
£
€0
5
o)
B
.
4 ' ,3
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Disassembly

5. Remove Gerotor set.
6. Remove seal.

7. Remove drive spacer.

8. Remove drive.

9. Remove spacer plate

10. R;emove seal from
housing.

11. Remove housing from
vice,

G

TN
G}
N/

Gerolor

(j) EATON XCEL45 Steering Control Units Repalr Manual 001, December 2003
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Disassembly

Caution

Do not cock spool-sieeve
assembly in housing.
Rotate spool- sleave’
assembly slowly when
removing it from housing.

" 18. Remove seal from

12. Carefully remove anti

cavitation check valves
and manual steering . o
check vaive from holts

holes, by tipping.

13. Carefully remove the
spool-sleeve assembly
frora housing in upright
position. _

14. Push pin from spoot
sleeve assembly.

15. Remove the bearing Needla LA
race, needle thrust Thrust
bearing and bearing race, Baaring

step by stepfromthe - ' -
housing. ' -

seal gland bushing

EATON XCELA4S Stearing Control Units Repalr Manual 001, Docember 2003 o
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Disassembly

Note
There are different kinds
of sppol and sleave set.

Do not remove any -

valves other than manual .

steering check valve and
anti-cavitation check
valves. All other valves
are factory preset and are
non-serviceable

17. Push spool partially
from control end of
slaeve, then carefully
remove centering springs
from spool by hand (see
figure). Low input torque
unit uses four centering
springs and fwo spacers.
Standard Input torque unit
uses six centering
springs.. - ‘

Standard Springs
Low torque Springs 370/6

370/4+21626/2 -

EATON XCEL45 Steering Control Units Repair Manual 001, December 2003



Reassembly
Check all mating surfaces. Ifanypartshavescrabhes

or burrs, the steering units must be replaced. Use of -
parts with scratches or bums can cause leakage and is, :
not recommended, Glean all metal parts In dlean
solvent. Blow dry with air. Do not wipe dry with cloth or
paper towel because fint or other matter can gat into the
hydrauti¢ system and cause damage. Do not uae gnt
paper or file or grind these paris, :

Note Moter (Gemtor) Ef_'u:l
Lubricate ali seals with o : i
clean petroleum jelly 1. Assembie spool and
(Vaseline). A good sleeve carefully sothat ;
‘service policy is to spring sfots line up at the ;
replace alt old seals same end. Rotate spool
use excessive lubricant fogether. . .
on seals for Gerotor CE
‘section, Test for free rotation. -

Mark

Low Torque
Speings

e

“

Ny

U U U

RSN
o

RSV & R N R

“

R

cER L
GO

]
/



. Reassembly

@)

3. Compress extended
end of spring set and
push into spool-sleeve

7. Instafl two bearing S @
races and needle thrust e
bearing as shown In

L2
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Reassembly

Cautlon

While inserting spool
sleave assembly into
housing, make sure parts
do not it out of position.
Push assembly gently
into place with slight
rotating action, keeping
pin from moving out and
getting stuck in the
Intemal groove.

Bring spool-sleeve
assembly entlrely within
housing bore. With spool
slegve assembly in this
flush position, check for
frea rotation within
housing by tuming
assembly with fingertip
force at splined-end.

Note

Check to insure that
spool and sleeve are -
flush or slightly below 14
hole surface of housing.

Clean upper surface of
housing by wiping with
palm of clean hand.
Ciean each of the flat
surfaces of paris in
Gerotor sectionina
similar way just before
reassembly. Do not use
cloth or paper to clean
surfaces.

10

8. Position spool-sieeve
assembly so that splined
end of spoo! enters open
end of housing first

9. Clamp housing in vice,

as shown in figure. Clamp

lightly on edges of
mounting area; do not
over-tighten jaws.

EATON XCELA45 Steering Control Untts Repalr Manual 001, December 2003
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Reassembly

10. Install 77.5 ID'seal in
housing.

11. Install anti-cavitation
check vaives and manual
steering check valve in
holes, as shown in figure.

12. Install spacer plate.
Align bolt holes In spacer

plate with tapped holes in
housing.

SO 13. Rotate zpool and
' i sleeve assembly until pin
@ is parallel with port face.
Install drive, making sure

‘ drive is engaged with pin.
To assure proper
alignment, mark drive as
shown In figure, reference
B. When raarking drive,

note retationship of
- spined end of drive:
& 14, Lubricate and Instail
O3 77.5 1D seal In Gerotor
ring. The lubrication will
G hold seal in place. D
& 15. Align star valleys with
- pin. Note parallel
relationship of reference
& lines A,B,C and D In
7 figure. Align boits holes
- without disengaging
¢ Gerotor star from drive.
C
¢ 11
= EATON XCELAS Steering Control Units Repalr Manual G01, December 2003
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£
R

PN
\.d'

Reassembly

iy
Nt

16. When used, install
drive spacer in Gerotor
star.

17. Lubricate and install
77.5 1D seal in Gerotor
ﬂng.

18. install end cap
aligning holes.

<

TN
S

10.instali Tdrycap ' 3
screws in end cap, Pre /
tighten screws to 17Nm, ' /

: ‘.47 Z.| -

(3

Y
S

then torqua screws to
35~45Nm in sequence
show in figure.

20. Check for proper
timing by tuming the _ . )
spoot clockwise and: . )
feelng pressuge inthe *R* -
port. 3

CouO

N

o

i
s

12 , .
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