Lindelc Engined Fork Truck H 50607080 Dt H 50607080 D 02t 02 H 50607080
Full download: http://manual place.com/download/linde-ic-engined-fork-truck-h-50607080-dt-h-50607080-d-02t-02-h-50607080/

Service Training ite

Linde IC-Engined Fork Truck
H 50/60/70/80 D/T

H 50/60/70/80 D-02/T-02

H 50/60/70/80 D-03/T-03
Type 353

This traininivlmaterial is only provided forlﬁué use and remains the exclusive property of

LINDE MATERIAL HANDL
Thisisthe cut pages sample. Download all 282 page(s) at: M anual Place.com



http://manualplace.com/product/linde-ic-engined-fork-truck-h-50607080-dt-h-50607080-d-02t-02-h-50607080/




Service Training

%

09.06

4.1
411
4111
41111
411.2
4113
4114
4115
41.1.6
41.1.7
4.1.8
41.2
4.1.21
4122
41221
4123
4124
41.2.5
41.2.6
4127
41.2.8
41.2.9
4.1.2.9.1
41292
41.210
4.1.2.11

4.2
4.2.1
4211
4212
421.3
422
4221

TABLEOF CONTENT

IC-engined fork truck H 50/60/70/80, Type 353
Engine drive

Engine model BF6M 1012 E

Engine specifications

Explanation of the engine number
Changing and tightening the drivebelt
Adjusting valve clearance

Adjusting the injection valve
Checking the compression pressure
Cylinder head

Adjusting the begin of delivery
Special tools

Engine model BF6M 2012

Overview of engine components
Engine specifications

Explanation of the engine number
Replacement of V-ripped belt
Adjusting valve clearance

Checking and adjusting leak-fuel-free injection nozzles

Thermostat

Checking the compression pressure
Cylinder head

Injection pump

Adjusting the begin of delivery
Replacement of the injection pump
Heater flange

Special tools

Transmission

Hydrostatic transmission

Schematic diagram of the drive
Transmission specifications

Hydraulic circuit diagram

Operation of the hydrostatic transmission
Travel control unit P

N B WD 2 oo

AP W W W W W W N MNDN =N = =2
O W N 000 WO MWW =2 O 00 0 o DD O 0

D A~ WO DN =

20
20



o@(’/ 09.04

Service Training

4222
4223
4224
4225
4.2.2.6
423
4.2.3.1
4.2.3.1.1
4231.2
42313
42314
423.1.5
42.3.1.6
424
42.41
4242
4243
4244
4245
425
4251
4252
4253
4254
4.2.5.4.1
42542
4255
42551
42552
4.2.5.6
4.2.5.6.1
4256.2
4257
4.2.6
4.2.6.1
426.2
4.26.3

Operation of control valve block N = Power Limiter
Braking

Auxiliary brake

Lock-out logic - reversing lock

Flushing of the circuit and housing

Hydraulic remote control

Adjustments

Hydraulic neutral position

Primary adjustment of start of control

Mechanical limitation of the swashplate angle
Hydraulic remote control HPV 105 -02

Reversal lock (logic lock out)

Reducing the truck speed

Wheel drive

Reduction gearbox with disc brake (GR 80 -02/-03/-04)
Servicing the reduction gearbox (GR 80 -02/-03/-04)
Disc brake repairs

Reduction gearbox GR 80 -06 with multiple disc brake
Repair on the reducing gear GR 80 -06
Troubleshooting

Connecting diagram for troubleshooting

Tools and aids for measurements

Explanations to troubleshooting

Hydraulic speed control for the engine

Functional test

Troubleshooting

Hydraulic braking system

Functional test

Troubleshooting

Pressure equality and start of control

Functional test

Troubleshooting

Hydrostatic travel drive

Test and adjustment instructions for hydraulic primary and secondary control
Q,, of variable displacement pump BPV 100

Q,, of hydraulic motors HMV 105

Q,,, of hydraulic motors HMV 105

23
24
24
26
28
30
31
31
31
31
32
34
34
35
36
38
39
40
41
48
48
50
52
53
53
53
58
58
58
61
61
61
65
77
78
80
81



Service Training

%

09.04

4.3
4.3.1
4311

4.4
4.4.1
4.4.2
4.42.1
4.4.3
4.4.3.1
4.4.4
4.4.4.1
4.4.4.2
4.44.3
4.4.4.4
4.4.4.5

4.5
451
452
4521
4522
453
454
4.5.5
456
4.5.6.1
456.2
457
458

4.6

4.6.1
4.6.2
4.6.3
4.6.4
4.6.5
4.6.6

Chassis
Overhead guard - torsion mounting
Work on the overhead guard

Steering system

Power steering circuit diagram

Series 304 steering axle

Description

Steering axle removal

Steering axle installation

Steering axle repairs

Renewing the wheel bearings

Steering knuckle removal and installation
Steering cylinder removal and installation
Replacing the steering cylinder seals
Steering stop adjustment

Controls

Accelerator and brake pedal adjustment
Speed control

Speed control up to 10/95

Speed control from 11/95

Medium wheel speed

Start of drive wheel rotation

Brake shaft stop screws
Symmetry of the travel control
Drive wheel start of rotation
Engine speed increase

Pressure difference Ap
Modification of engine acceleration

Electrical system

Wiring diagram

Wiring diagram for options

Wiring diagram, 353 -02

Wiring diagram for options, 353 -02
Wiring diagram, 353 -03 Diesel
Wiring diagram for options, 353 -03

N OO o o0~ DN =

—
W DD O o

o N oo =

11
11
12
13
14

D NN =

17
21



o@(’/ 12.05

Service Training

4.6.7
4.6.8
4.6.9
4.6.10
4.6.10.1
4.6.10.2
4.6.10.3

4.7
4.71
4711
4.7.2
4.7.21

4.8

4.8.1
4.8.2
4.8.3

4.9

4.9.1
49.11
49111
49112
49.1.2
4913
49.1.4
4915
49.2
4.9.21
49.21.1
492.1.2
49.21.21
4922
4923
4.9.2.3.1
49232

Electrical system circuit diagram, type 353 -03 LPG

Wiring diagram for options, 353 -03
Central electrical system

Central electrics of series 353 -03
Relay and fuses of 353 -03 Diesel
Relay and fuses of 353 -03 LPG

Relay and fuses for 353 -03 particulate trap

Working hydraulics

Working hydraulics circuit diagram
Explanation of the working hydraulics
Tilt cylinder

Tilt cylinder removal, installation, adjustment, sealing

Mast

Mast removal

Lift cylinder removal, installation
Sealing the lift cylinder

LP gas model H 50/60/70/0, Type 353
Drive engine

Technical data on engine

Technical data on engine up to 12/2004
Technical data on engine from 01/2005
Note on the engine number

Changing and tensing V-belt

Checking and setting valve clearance
Removing and installing the cylinder head
Electrical system

Electronic ignition system

Electronic ignition system up to 12/2004
Electronic ignition system from 01/2005
Mechanical ignition timing

Electronic engine-speed control
Electrical system circuit diagram

Electrical system circuit diagram up to 12/2004
Electrical system circuit diagram from 01/2005

25
29
34
36
36
38
40

a A WO N =

A W N =

© © O 00~ ODN =2 =2 L

W NN NN = =
o O O W O »~ ©



Service Training

4.9.3

4.9.3.1
4932
49.4

4941
4942
49.4.3
494.4

Propellant gas system

Diagram

Functional description of the propellant gas system
Inspections and adjustments

Ignition system

Installation of the engine speed control system
Inspection of the engine speed control system
Adjustment of the propellant gas mixers

33
33
34
42
42
46
48
53



12.05

Service Training




Lirrtle

= " = Section 4.1
Service Training 09.04 page 1
4 IC-ENGINED FORKTRUCKH 50/60/70/80,TYPE 353
41 ENGINE DRIVE
411 ENGINE MODEL BF6M 1012 E

41141 ENGINE SPECIFICATIONS

Engine model BF6M 1012 E
Displacement 4790 cc

Power 85 kW at 2250 rpm
Opening pressure of injection valve 260 bar
Compression ratio 17,5:1
Compression 28 - 33 bar
Maximum difference in pressure 4 bar

Firing order 1-5-3-6-2-4
Valve clearence (cold) inlet: 0,3 *%" mm

outlet: 0,5 %" mm
Lower idling speed 750 *% rpm
Upper idling speed 2300 *%° rpm
Oil pressure at lower idling speed
and 125 °C oil temperature min. 0,8 bar

Count the cylinders beginning at the flywheel end.

35301-01
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4.1.1.1.1 EXPLANATION OF THE ENGINE NUMBER

35301-02

1 Manufacturer's plate with type and engine number
2 Engine number stamped on the crankcase

NOTE: A second type plate was affixed to the rocker cover by Linde.

EXPLANATION OF THE ENGINE NUMBER

BF6M 1012 E

l— external cooling

series
coolant/water
number of cylinders
aspirated engine
turbocharged
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4.1.1.2 CHANGING AND TIGHTENING THE DRIVEBELT
CHANGING THE DRIVEBELT

- Slacken the alternator and tensioner fastening screws (2).

- Turn the tensioning screw (3) anti-clockwise, press the alternator in and remove the drivebelt.
- Check the pulley for wear, renewing it if necessary.

- Install a new drivebelt.

TIGHTENING THE DRIVEBELT

- Turn the tensioning screw (3) clockwise until the required tension is obtained.
- Check the tension with a gauge (1), Part No. 000 941 9435.
- Tighten the screws (2) again.

Settings:

Initialinstallation 400 *° N
Check after 15 minutes Operation under load

and retighten the belt, if necessary 300+ 50N
With re-use 250 +50 N

35301-03
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41.1.3 ADJUSTING VALVE CLEARANCE

The adjustment can be carried out when the engine is cool or warm after a cooling period of at least 30
minutes (oil temperature < 80 °C).

Valve clearance: Inlet 0.3 mm
Outlet 0.5mm

VALVE CLEARANCE SCHEMATIC
Crankshaft position 1 Crankshaft position 2

Turn the engine until the valve inlet and outlet of Turn the engine one full revolution (360 °).
cylinder 1 are just open.

adjustable not adjustable
1

[ —— — s

(OO0 KE0j0Eae

2 3 4 5 6

35301-04

NOTE: When anew rockercoverisinstalled, increase the valve clearance by 0.1 mm. Adjust the valve
clearance to normal values after 50 service hours.
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VALVE CLEARANCE ADJUSTMENT BY MEANS OF A TORQUE ANGLE GAUGE FROM SERIAL
NUMBER E1 X353 T 000268

In engines which are equipped with a thrust washer in the valve spring retainer (Fig. A1), the valve
clearance can only be adjusted by means of a torque angle gauge.

This method using a torque angle gauge may also be applied for the DEUTZ engines BF6M 1012 /2012
installed in series 353 trucks up to now, which have so far been adjusted by means of the feeler gauge
method.

Fig. A1 Valve gear with pressure disk

New method for checking and adjusting the valve clearance (with torque angle gauge)
Prerequisite: The engine must have cooled down for at least 30 minutes; oil temperature below 80 °C.

- Carry out the preparations (e.g. remove cylinder head cover).

- Turn crankshaft until valve overlap on cylinder no. 1 is reached. This means: Inlet valve starts opening,
outlet valve closes.

- Crankshaft position 1 in accordance with corresponding adjustment diagram (see "valve clearance
schematic").

- Fix magnet of torque angle gauge on cylinder head.

- Place torque anlge gauge 8190 with screw driver bit on setting screw. Use screw driver bit 8191.

Checking the valve clearance P

- PutT-handle (4) ontorque angle gauge (1) (Fig. 5). 1

- Loosen locknut (3) on rocker arm and support
setting screw (2) with T-handle against turning
(figure A5).

- Set torque angle gauge to 0 (zero) and suppport
setting screw (2) with T- handle against turning
(figure A4).

- Turn setting screw with screw driver bit clockwise
until rocker arm contacts thurst washer free from
clearance.

- Readthe value (settingangle) onthe torque angle
gauge.
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Adjustment of valve clearance

- Settorque angle gauge to 0 (zero) (Fig. A4).
Take care not to turn the setting screw!

- Turn setting screw back (counter-
clockwise) until reaching the corresponding
setting angle.

Setting angle of inlet valve: 75°
outlet valve: 120°
Locknut tightening torque: 20 Nm

- Put T-handle on torque angle gauge (Fig.
A5).

- Support setting screw with T-handle and
tighten locknut with socket wrench (open
end). Observe instructions for tightening!

- Adjust valve clearance for the remaining
valves as described above.

- Remove tools.

Fig. A4 Valve clearance adjustment
(example: TCD 2012 2V with exhaust gas
recirculation)

1 =Torque angle gauge 8190

Tools required for adjustment

Deutz part number 8190 8191

The required special tools may be ordered from the address below.
Please quote the corresponding ordering number.

WILBAR

Wilhelm Backer GmbH & Co. KG
Postfach 140580

D42826 Remscheid

E-Mail: info @ wilbaer.de

Tel.: ++49 (0) 2191 9339-0
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41.1.4 ADJUSTING THE INJECTION VALVE
CHECKING THE OPENING PRESSURE
NOTE: Use only test oil acc. to ISO 4113 or diesel fuel for the test.

CAUTION: When checking injection nozzles, take care that the fuel jet does not hit the hands. Due to the
high pressure, the fuel can penetrate the skin and cause severe injuries.

- Install the injection nozzle on the nozzle tester.
- Press the lever down slowly. Read the pressure at the start of fuel ejection and adjust the pressure, if
necessary, by changing the shims.

Specified pressure
New injection nozzles 260 *& bar
Pressure for re-usability 255 *8 bar

35301-05

ADJUSTING THE INJECTION NOZZLE OPENING PRESSURE

- Clamp the holder 110110 for the injection valve in a vise.
- Place the top part of the injection holder into the holder 110110 and unscrew the union nut.

Sequence of disassembly:

. Union nut

. Injection nozzle

. Intermediate piece

. Pressure spindle

. Compression spring
. Shims

. Nozzle body

NO O~ WN=

- Adjust the pressure by fitting the correct shim. The thicker the shim,
the higher the opening pressure will be. Re-assemble the injection
valve. Tighten the union nut to a torque of 40 - 50 Nm. Check the
injection valve with the nozzle tester.

35301-06
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CHECKING FOR LEAKS

- Dry the nozzle and nozzle holder - blow dry with an air jet.

- Slowly press the tester hand lever down until a pressure approx. 20 bar under the previously obtained
opening pressure is reached.

- The nozzle does not leak if no drops of fuel show within 10 seconds.

If a drop of fuel leaks out, disassemble the injection valve and eliminate the leak by cleaning the injection
nozzle. If this does not remedy the leak, renew the injection valve.

Do not rework the valve.

BUZZING AND JET TEST

- Shut off the compression tester pressure gauge.

The buzzing test is an audible test for determining if the needle is moving easily in the nozzle body. New
injection nozzles have a different buzzing behaviour as opposed to used ones. Wear in the area of the
needle seat lets the buzzing behaviour deteriorate. A nozzle that does not buzz despite cleaning must be
replaced.

A used injection valve must buzz audibly if the hand lever is operated quickly and it must produce a finely

atomized spray. The shape of the spray can vary greatly from that of a new injection valve.

INSTALLING THE INJECTION NOZZLE

Using some grease, slide the seal onto the injection valve.
Insert the injection valve.

Put the clamping shoe in place.

Torque the screws to 16 +5 N.
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4115 CHECKING THE COMPRESSION PRESSURE

- Remove the injection nozzle.

- Check the valve clearance.

- Insert and fasten connector 100110 along with the special seal.

- Connect a compressometer and crank the engine with the starter.

Specified pressure 28 - 33 bar
Max. difference in pressure 4 bar

NOTE: The measured compression pressure depends on the RPM of the starter when the
measurement is carried out and on the altitude of the place the engine is operated in.
For this reason it is not possible to define exact limits. The compression pressure check is
only recommended as a means of comparing all cylinders in relation to each other. If the
difference in pressure exceeds 15 %, dismantle the appropriate cylinder unit and determine

the cause.

35301-16
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41.1.6 CYLINDER HEAD

REMOVING THE CYLINDER HEAD

- With the engine cool, slacken the cylinder head bolts evenly and in steps in the reverse order as given
in the schematic "Cylinder head bolt tightening sequence".

DETERMINING THE CYLINDER HEAD GASKET

NOTE: For the adjustment of the gap, there are 3 different cylinder head gaskets, which identifiable
by holes.

- Place the dial gauge along with spacers 10075C on the sealing surface of the cylinder block and set the
dial gauge to "0".

- Turn the piston to TDC and note the projecting length of the piston at the points of measurement.

- Select the correct cylinder head gasket according to the largest projecting length of the piston.

Projecting length Identification of

of piston cylinder head gasket
0.43-<0.64 mm 1 hole

0.64 - <0.74 mm 2 holes

0.74 - 0.85 mm 3 holes

D)
o

35301-18
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INSTALLING THE CYLINDER HEAD
NOTE: Sealing surfaces for cylinder head gaskets must be clean and free of oil. Pay attention to the

fitting sleeve.

- Check the cylinder head for warping.
- Put the cylinder head in place.
- Check the cylinder head bolts for stretching, see "Visual check".
- Lightly the oil and screw in the cylinder head bolts.
NOTE: Use the cylinder head bolts no more than 5 times.
- Insert the push rods.
- Mount the rocker arm bracket.
Slightly oil and screw in the long cylinder head bolts.

- Torque the cylinder head bolts as specified and according to the tightening sequence.
Pre-tightening: 1st step 30 Nm
2nd step 80 Nm
Retightening:  90°

CYLINDER HEAD BOLT TIGHTENING SEQUENCE

Manifold Side

i
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4117 ADJUSTING THE BEGIN OF DELIVERY

If an injection pump must be replaced, the begin of delivery must be re-adjusted by determining the shim

thickness anew.

DETERMINING THE SHIM THICKNESS

The old injection pump and shim are not required for this procedure.

NOTE: From 4/95, the mounting depth of the injection pump has been increased by 10 mm so that the
EP code changes from 70 to 170 and the basic dimension L of the injection pump from 109
mmto 119 mm.
The metod of determining the thickness of the shims for the old versions remains the same.

Proceed as follows:

In the column marked "EP", read the EP code for cylinder 3 on the type plate on the rocker cover,
e.g. 070 or 170 (reading sequence: line 1 = cylinder 1, line 2 = cylinder 2, etc.).
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