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Foreword

Thank you very much for buying Hangzhou forklift.

4t-5t X series internal combustion forklift is our company’s new product which is
developed recently with using the newest appearance design method. The truck with smooth
line and innervation comes up to the latest international appearance trends.

The optimized operate system with advanced man-machine engineering technology and
the advanced technique of damping in our trucks make our trucks more comfortable to
operate.

This manual instructs you the structure, principle and servicing methods on internal
combustion forklift.

This manual also applies to container forklift truck and forklift truck assembled
attachments.

Our product design will update and perform better, so the content in this manual may be
not the same as the forklift you owned.

It is forbidden anybody without training and qualification to maintain.

Only in the event that the truck manufacturer is no longer in business and there is no
successor in the interest to the business, the user may arrange for a modification or alteration
to a powered industrial truck provided, however, that the user shall:

a) Arrange for the modification or alteration to be designed, tested and implemented by

an engineer(s) expert in industrial trucks and their safety;

b) Maintain a permanent record of the design, test(s) and implementation of the

modification or alteration;

c) Approve and make appropriate changes to the capacity plate(s), decals, tags and

instruction handbook;

d) Affix a permanent and readily visible label to the truck stating the manner in which the

truck has been modified or altered together with the date of the modification or alteration,

and the name and address of theorganisation that accomplished the tasks.

© 07/2025 HANGCHA GROUP CO., LTD.
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I . Power System
1.Engine for Forklift

Engine model YC4DK-T304
Manufacturer YUCHAI
Type In-line, water cooled, four stroke, Direct injection

Air Intake method

Pressurized / pressurized cold

number of cylinders 4
Displacement 3.621L
Rated output 66kW/2200r/min)

Max. output torque

350N.m/1400-1700r/min)

Idling

725 r/min

Max. engine speed without
load

2376 r/min

Flywheel turning direction

Anticlockwise (Face the power output)

Truck model

CPC40/45-XRG76, CPC50-XRXG76
CPCD40/45-XRG76, CPCD50-XRXG76

Engine model CY4BG531-2
Manufacturer CHAOCHAI
Type In-line, water cooled, four stroke, Direct injection

Bore x Stroke

$ 102mm X 118mm

Displacement

3. 856L

Rated output

60kW/2200r/min)

Max. output torque

300N.m/1000-1800r/min)

Idling 800£50r/min
Max. engine speed without

=N 2400+£20
Compression ratio 17:1

Flywheel turning direction

Anticlockwise (Face the power output)

Truck model

CPC40/45-XRG75, CPC50-XRXG75
CPCD40/45-XRG75, CPCD50-XRXG75
CPCD40/45-XRG75-GW, CPCD50-XRXG75-GW




Engine model

4D32RG30

Manufacturer XINCHAI

Type In-line, water cooled, four stroke, Direct injection
Bore x Stroke $98mm X 105mm

Displacement 3.17L

Rated output

50kW/2300r/min 60kW/2200r/min

Rated torque

250kW/1500-1700r/min 320kW/1500-1700r/min

Idling

700£30

Compression ratio

18:1

Flywheel turning direction

Anticlockwise (seeing from the flywheel end)

Truck model

CPC40/45-XRG73, CPC50-XRXG73

Engine model

1104D-44T

Manufacturer Britain PERKINS

Type 4 cylinders, In-line, four stroke, water cooled, turbo charged
Bore x Stroke 105mmx127mm

Displacement 4.41L

Rated output

56kW (2200r/min)

Rated torque

265N.m (1700r/min)

Idling 800r/min

Max. engine speed without i
2360r/min

load

Compression ratio 18.2:1

Flywheel turning direction

Anticlockwise (seeing from the flywheel end)

Truck model

CPCDA40/45-XRW34, CPCD50-XRXW34




Engine model

1104D-44

Manufacturer Britain PERKINS

Type 4 cylinders, In-line, four stroke, water cooled, naturally aspirated
Bore x Stroke 105mmx127mm

Displacement 4.41L

Rated output

56kW (2200r/min)

Rated torque

265N.m (1700r/min>

Idling 800r/min
Maximum engine speed )

. 2360r/min
without load
Compression ratio 18.2:1

Flywheel turning direction

Anticlockwise (seeing from the flywheel end)

Truck model

CPCD40/45-XW35. CPCD50/55-XXW35

Engine model PSI14.3
Manufacturer PSI
Type 6 cylinders, 90°, V6,

Bore x Stroke

101.6mmx=88.39mm

Displacement

4.3L

Rated output

LPG: 77kw /2300r/min
Gasoline: 76kw / 2300r/min

Max. output torque

LPG: 332.85N-m/1400 r/min
Gasoline: 318N-m/2300 r/min

Idling

800r/min

Compression ratio

9.4:1

Flywheel turning direction

Anticlockwise (seeing from the flywheel end)

Truck model

CPQYDA40/45-XRW57, CPQYDS0-XRXW57




Engine model

S6S

Type

Water cooled, 4 stroke cycle diesel engine

No. of cylinders - arrangement

6 cylinder in-line

Cylinder bore x stroke

$94 x 120 mm

Displacement

4.996 L

Conbustion type

Swirl chamber

Compression ratio

22:1

Direction of rotation

Counterclockwise as viewed from flywheel side

Dimensions (L x W x H)

1029 x 622 x 839 mm

Dry weight

345 kg

Fuel filter

Cartridge type pape-element (with water separator)

Fuel injection nozzle

Throttle type

Lubrication method

Forced circulation (pressure feed by oil pump)

Engine oil capacity

Whole engine: approx. 17.5 L
Oil pan: approx. 16.5 L

Oil filter

Cartridge type paper-element

Oil cooler

Water cooled multi-plate (built-in crankcase)

Cooling method

Forced water cooling by centrifugal pump

Coolant capacity

Approx. 8 L (in engine only)

Truck model

CPCD40/45-XW76. CPCD50/55-XXW76
CPCD40/45-XW76BN. CPCD50/55-XXW76BN

Engine model

4D32RG30-017

Manufacturer

XINCHAI

Rated output

60kW/2200 r/min

Max. output torque

320N-m/(1500-1700) r/min

Truck model

CPCD55-XRXG73BN-S




Engine model

TD42AA

Manufacturer

NISSAN

Rated output

59kW/2300 r/min

Max. output torque

254N-m/1800r/min

Truck model

CPCD40/45-RW19, CPCD50-RXW19

Engine model

YCF3675-T480

Manufacturer

YuChai

Rated output

55kW/2200 r/min

Max. output torque

340N-m/ (1400-1600) r/min

Truck model

CPCD40/45-XRG82, CPCD50-XRXG82

Engine model

YC4DK75-T303

Manufacturer

YuChai

Rated output

55kW/2200 r/min

Max. output torque

315N-m/(1400-1700) r/min

Truck model

CPCD55-XRXG76BN-S

Engine model

4D35Y41

Manufacturer

XINCHAI

Rated output

55.8kW/2200 r/min

Max. output torque

320N-m/1600 r/min

Truck model

CPCD40/45-XRG93, CPCD50-XRXG93

Specifications, structure and maintenance methods :

4TNE92/98, Yanmar engine see ENGINE MAINTENANCE MANUAL.

QSF2.8 Cummins engine see ENGINE OWNERS MANUAL.

Check value of end gas after maintaining engine, and the value must be according to

following figure:

Limits and for exhaust pollutants from diesel engines of non-road mobile machinery

(CHINA 11D
Engine power CcO HC NOx HC+ NOx | PM(granule)
(Pmax) (KW) (g/kW-h) (g/kW-h) (g/kW-h) (g/kW-h) (g/kW-h)
37<Pmax <75 5.0 — — 4.7 0.40
18 <Puax <37 5.5 — — 7.5 0.60

Limits and for exhaust pollutants from diesel engines of non-road mobile machinery




(CHINA 1)

Engine power CcO HC NOx HC+ NOx | PM(granule)
(Pmax) (KW) (g/kW-h) (g/kW-h) (g/kW-h) (g/kW-h) (g/kW-h)
56<Pmax <75 5.0 0.19 3.3 — 0.025
37<Pmax <56 5.0 — — 4.7 0.025
18<Puax <37 5.5 — — 7.5 0.60




2.Chinese IV exhaust system with tail gas treatment:
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Fig. 1-1 exhaust system

Take the exhaust system of g82 engine as an example:

Regularly check the connection between exhaust pipe 1 and engine and DPF 12. If it
is loose, tighten it.

Check whether the mounting bolt 8 of high-level exhaust pipe 5 is loose, otherwise it
shall be tightened. Check the tightness of hoop 10.

Check whether DPF hoop 4 is loose, otherwise tighten it; Check whether the DPF
fixing bolt 17 is loose, otherwise tighten it.

After the engine is started or the vehicle is running, if there is abnormal noise in this
part, stop and check to determine whether the abnormal noise is caused by the looseness
of the exhaust system, and then eliminate it.

Regularly check the integrity of the insulation material on the exhaust pipe. If it is
found damaged, it shall be replaced in time.

Disassemble:

1. Turn off the engine and let the exhaust system cool naturally to room temperature;

2. First loosen the hoop 10, then loosen the bolt 8 on the fixing bracket 9 of the
high-level exhaust pipe, and remove the high-level exhaust tailpipe;

3. Remove the balance weight, loosen the bolt 20 on the exhaust pipe 1, loosen the
snap ring 2, and remove the exhaust pipe 1;



4. Loosen the hoop 10 and remove the exhaust pipe 11;

5. Loosen the sensor connector, loosen the bolt 17 on the DPF support 13, and
remove dpf12 from the DPF support.

The installation process is the reverse of the removal process.

Be careful:

1. After the engine is shut down, the exhaust system still has extremely high
temperature. Please wait for the exhaust system to cool to room temperature before
carrying out relevant maintenance operations to prevent high-temperature scald;

2. Non after sales personnel shall not disassemble the DPF at will; Avoid DPF
damage;

3. There are precision parts inside the DPF. Be careful to collide with the DPF during
disassembly to prevent the DPF from falling.

4. During installation, the tightening torque must meet the requirements of the
drawing.

3. Exhaust after treatment device (only for Chinese IV)

The working principle of exhaust after treatment: during the operation of diesel engine,
exhaust flows through DOC and DPF in turn. The exhaust gas flows through doc, HC and
CO in the exhaust gas are oxidized to CO2 and H20 under the catalysis of oxidation
catalyst to realize the purification of CO and HC, and no in the exhaust gas is oxidized to
NO2 under the catalysis of oxidation catalyst. The exhaust gas flows through the DPF, and
the particles in the exhaust gas are captured and intercepted by the wall flow DPF, so as
to realize the purification of particles. With the increase of particles in the DPF channel,
the exhaust resistance of DPF will increase, which will affect the fuel consumption and
even the normal operation of the engine. In order to avoid this situation, the DPF system
must burn the soot in the intercepted particles, that is regeneration. The NO> generated by
Doc oxidation can react with the carbon particles in the particles intercepted by DPF
above 250 C to burn off the soot and realize the continuous (passive) regeneration of
DPF. If the vehicle runs at low speed and light load for a long time, the exhaust
temperature is low and the continuous regeneration fails, and the DPF resistance
increases to the set value, the engine will automatically inject diesel in cylinder (or use HC
injector to inject in the exhaust pipe) to increase the temperature of DPF and carry out
active regeneration.

@ DPF cleaning

Since DPF regeneration will leave burning ash, vehicles should regularly go to the
maintenance station to remove the dust accumulated inside DPF unit. If the engine fails,
such as burning oil, causing a complete blockage of DPF, it is also necessary to go to the
service station for maintenance. In both cases, it is necessary to remove the clamps at
both ends of the DPF, remove the DPF, and use special equipment to remove more than
90% of the ash or carbon deposit.

If XINCHAI diesel engine has an alarm or every 4000 operating hours, the DPF

needs to be cleaned.
If YUCHAI engine has alarm or works every 2000 ~ 3000 hours, it needs to clean
DPF once.



For this service or agency, please contact the sales company or agent of HangCha
Group Co., Ltd.

& /K J5 DPF



II .Drive system
1. Summarize

Driving system is composed of drive axle, final drive, drive shaft, hydraulic transmission box
and cooling pipeline etc. The power from engine acts on hydraulic transmission box, through drive
shaft transfers to final drive, and then the power come to axle shaft by differential, axle shaft drive

tires to run.
Hydraulic transmission box can change the rotated direction of output shaft to drive truck to

move forward and backward.

T=58N m ~ 78N m
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Fig. 2-1-1 Hydraulic Forklift Drive system
1. Bolt 2. Washer 3. Drive axle 4.pin 5. Stud
6. Nut 7. Hydraulic gearbox 8. Tire assembly 9.Washer 10. Bolt

11.Rubber hose 12.Hydraulic Filtration 13. Rubber hose 14.Rubber hose 15. Washer
16.Nut 17.Bolt
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3. Bolt 4. Nuts 5. Rim-assy
8. Nuts 9. Bolt 10. Nuts
13. Drive shaft 14. Mechanical
15. Bolt
assembly gearbox
18. Pin
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2. Hydrodynamic power transmission gear-box
1.Domestic hydrodynamic power transmission gear-box:

1.1. Data
Model XYQXD45
Type Single stage, two phase,
three-element
Hydrodynamic | Max. Torque converter ratio Ko 3.0~3.3
torque converter | Diameter of circulating chamber D (mm) 315
Max. Efficiency n max =0.78
Type Inner-mesh gear mode
Oil-supply pump
Flow capacity 42 1/min(2000r/min. 1.5MPa)
Variety Electromagnetic shift
(12V or 24V)
Hydrodynamic Forward | 20.4714
Transmission
power gear-box Forward Il 13.5714
gear ratio
Reverse | 17.2727

Hydrodynamic

power clutch

Adjusted pressure

1.2MPa ~1.5MPa

Reduction
transmission and
differential

Reduction gear

Helical bevel gear

Reduction ratio

6.182

Differential gear

Straight bevel gear

Mass (kg)

388

Oil capacity (L)

12

Using oil type

6# hydrodynamic power
transmission oil

12



1.2. Trouble diagnoses and corrections

Condition Probable cause Corrective action

1. Dragging of moveable piece or | Check frictional clutch whether glued,
wear contact unbalanced and warped.

check oil pump whether damaged and

2. Torque converter oil not enough
g g fill oil whether at normal level

Inefficient or oil

over 3. Damage of bearing Replace bearing
\
temperature 4 . Check lubricant oil tube be

jammed Dredge oil tube

5. Torque converter stator wheel be

Replace torque converter
locked

1. Oil seal damaged Replace oil seal

Oil leakage 2. Rubber parts aging or damaged | Replace the part

3. There is crack on parts Replace

. Inspect oil level, fill the oil to normal
1. Abnormal oil level

level
2. The rotate oil seal on clutch axle
Clutch lower ) ) Replace the rotate oil seal and when
. or piston wearing or when assemble o
oil pressure or . assemble make sure the key is right
L the key too tighten
great vibration
3. Pump wearing Replace oil pump
4. Qilfilter plugged Replace or clean oil filter

1.3. Summary

XYQXD45 model hydrodynamic transmission gearbox consists of hydrodynamic torque
converter and power shift, which has two forward shifts and one backward shift. (See fig. 2-1). It
has virtues as follows:

1) Hydrodynamic torque converter make the hydrodynamic transmission gearbox has
automatic adaptability for hydrodynamic transmission output, it can change its output torque and
rotation speed according to the change of external load;

2) It can absorb and remove the impact liberation that the engine and external load brings to
the transmission system;

3) Inching valve can make the truck to remove a little when the engine in either low speed or
high speed, make the operation easy, convenient, start stable, reduce the labor intension of
operators.

1.4. Working principles

Hydrodynamic torque converter is driven by engine through an elastic plate, it rotate the
impeller wheel, in this way, the fluid flows at high speed into the turbine wheel and rotates the
impeller wheel. Stator wheel make the torque converter effective, through turbine shaft 25, it
transmit the torque to hydrodynamic power transmission gear-box two direction clutch drum 5.

13



1.4.1 Power transmit (See fig. 2-1)

Forward | shift: when at forward | shift, forward | shift clutch at work, forward II shift clutch.

reverse clutch at idle motion, transmit order is:

25—5—-8—-18—>19—11—13, drives the differential 15 to output the torque.
Forward Il shift: when at forward Il shift, forward Il shift clutch at work, forward | shift clutch.

reverse clutch at idle motion, transmit order is:

25—5—23—-22—>19—11—13, drives the differential 15 to output the torque.
Backward | shift: when at backward shift, reverse clutch at work, forward | and |l shift at idle

motion, transmit order is:

25—-5—-3—19—>11—13, drives the differential 15 to output the torque.

8 7 6 5 4 3 2

©
g \: e =
10 -
- =
11 A
12 O
’_\m-- I
1
3 £ -
l: -
21
v/ 20
| ~ 19
N ' 18
T~
13 %\ 15 16 il

Fig.2-2-1 structure chart of XYQX45 model hydrodynamic transmission gearbox

1.Elastic plate assembly 2.Qil-supply pump
4.Backward shift clutch 5.Two direction clutch drum
7.Control valve assembly  8.Forward | shift gear

10.Differential assembly 11.Active gear

13.Passive gear 14.Adjusting nut
16.Box 17.0il tube
19.0utput gear 20.Torque converter box

22 .Forward Il shift gear 23.Single direction clutch drum

25.Swirl shaft 26.0il filter

28.Main oil pressure adjusting valve

3.Backward shift gear
6.Forward | shift clutch
9.Bearing bracket

12.Bearing cover
15.Differential shell assembly
18.1dler wheel axle

21.Forward Il shift clutch

24 Hydrodynamic torque
converter

27.Torque converter oil intake
relief valve

14



1.4.2 Oil pipes principles (Refer to fig. 2-2-2)

After engine starts, oil-supply pump absorbs oil from the tank (on the bottom of gear-box)
through the oil strainer, the oil flows into the control valve, then separate itself into two parts: the
one part for hydrodynamic power clutch; the others for the torque converter.

The oil for hydrodynamic power clutch(F1 . F2 . R) flows into main-pressure valve
4(pressure at 1.2-1.5Mpa), then separate itself into two parts, the one part into inching valve 8 and
shift-control valve 13, the others into overflow valve 5 (pressure at 0.5-0.7Mpa) and supply for the
blade wheel of torque converter, The oil, from the torque converter, is cooled when passing
through the radiator, then it lubricates the hydrodynamic power clutch(include frictional piece,
bearing and gears).The oil pipe principle for hydrodynamic power transmission gear-box can be
seen in fig. 2-2-2.

1.4.3 Attentions

* Main pressure, that is the main pressure regulating valve pressure, is 1.2~1.5MPa. Torque
converter inlet pressure is 0.5~0.7MPa, and return pressure is 0.1~0.15MPa.

* Normal working oil temperature is 70~95°C, maximum temperature is not over 120°C and
the duration shall not exceed 5 minutes.

» Working oil should be kept clean and no other impurities. Replace new oil after using for
1000 hours or when to restart after long-term storage.

» Check the oil level after driving for 5 minutes, which should be within the stipulated range.

+ Shut down inching valve for gear shifting or braking to avoid clutch damage or brake

malfunction.
F2
A
\
Rl ——— - 13
b a T
AL XS 1
N Ly \?\/[—C@E
LI~
8
1.6 . 6
6
; 0.5~0./MPa
1.1~1.5MPa -
B 7
(]
2
1
Fig.2-2-2 Oil route principle chart of
XYQX45D model hydrodynamic power transmission gear-box
1. Oil tank 2.0il strainer 3.0il pump
4 Main adjustment pressure valve 5.0verflow relief valve
6.Torque converter 7.Radiator 8.Inching valve 9.Buffer valve

10. Accumulator 11.magnetic exchange valve 12.shuttle valve 13.electromagnetic shift valve
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1.5. Hydrodynamic torque converter (refer to fig. 2-3)
Torque converter consists of three parts: Pump wheel, turbine wheel and stator wheel. JYH315
model hydrodynamic torque converter is weld parts, it cannot be disassembled.

E

Fig. 2-2-3 Torque converter

1.Drain plug 2 Elastic plate 3.Turbine wheel 4 Stator wheel
5.Thrust ball bearing 6.Ball bearing 7.Snap ring 8.Turbine shaft
9.0ne-way valve 10. Pump wheel

Pump wheel is driven by input shaft, the fluid impacts blades of the turbine wheel along
with blades of the pump wheel (mechanical energy is converted into fluid kinetic energy) by the
effect of the centrifugal effect, transmit the torque to output shaft, fluid, flows out of the turbine,
change it's direction by the effect of the stator wheel, so a part of the fluid comes back to the
impeller wheel at a definite angle, at this time, there has a conversed-effect torque to drive the
stator wheel, so as to make the output torque increased a value of conversed-effect torque than
the input torque. When the rotation speed of turbine wheel is increasing and near the input rotation
speed, the fluid’s flow angle begins to decrease, the torque of the input shaft decreases, at last,
the fluid flows into blades of the stator wheel on the conversed direction, make the original
conversed torque have a conversed effect, hence, the output shaft torque is less than the input, for
preventing this to happen, the clutch in the stator can rotate freely when above things happens.
This kind of the converted torque mode can ensure high-efficiency, steady operation.

16



1.6. Bidirectional clutch and single direction clutch
1.6.1 Summarize

Wet and multi-blade bidirectional clutch is installed on the input shaft of the hydrodynamic
gearbox, single direction clutch is installed on the other input shaft , the clutch drums are
mesh-always by ring gear of the drum.

Bidirectional -clutch’s forward | shift and reverse clutch assembly consists of 6 pieces of
interphase-installed septa viz. active frictional clutch disk (external frictional clutch disk), passive
frictional clutch disk (internal frictional clutch disk), and a piston. There is a ring installed on the
outer rounder of the piston, O-ring in the input shaft, for ensuring be airproofed when the piston is
working. When at neutral shift, the piston doesn’t work, the active and passive frictional clutch disk
is separated. When shift gear, the oil pressure makes the piston, make the active and passive
frictional clutch disk impacted, transmit the power from the torque converter to the
forward-gear-ratio shift | gear or the reverse gear depending on friction. (Refer to fig.2-2-4)

The structure of single direction forward 1l shift gear is familiars to two-direction-clutch forward
| shift gear or backward shift gear. (Refer to fig.2-2-5)

Fig. 2-2-4 Bidirectional clutch assy.

1. Bidirectional clutch drum assy. 2.Piston 3. Reverse gear 4. Forward | gear
5. Spring 6. Spring bracket 7. Snap ring for axle 8. Snap ring

9. Snap ring 10. Stopper 11.Active frictional clutch disk

12.Passive frictional clutch disk 13.Cover 14.Seal ring 15.Seal ring
16.Seal ring 17.Snap ring 18.Seal ring 19.Snap ring for hole

20.Needle bearing 21.Bearing 22 .Bearing 23.Plug 24 Drain Plug
25.Steel ball

17



Fig.2-2-5 Single direction clutch assembly

1.Single direction clutch drum assy.  2.Piston 3.Forward Il gear 4.Spring
5.Spring bracket 6. Axial spring collar 7.Snap ring 8. closing ring
9.Active frictional clutch disk 10.Passive frictional clutch disk 11.Cover
12.Seal ring 13.Seal ring 14.Seal ring 15. closing ring

16. Axial spring collar ;:-a'\rliizdle 18.Bearing 19.Bearing
20.Screw 21.Plug 22.Drain plug 23.Steel ball

1.6.2 Disassembly and assembly

Bidirectional clutch assembly

+ Take off the bearing on the left, right sides;

« Separately take off the forward | gear, reverse gear and active, passive frictional clutch disk;
» Separately compress the spring, take off the snap ring and remove piston and spring.
Assembly procedures are on the contrary of those disassembly procedures.

Disassembly and assembly of the single direction clutch are similar to two direction clutch.

1.6.3 Attention
* Flush the piston cavity of the clutch drum assy. , oil tube, clean the other parts.
* Replace the seal ring 16.17 of the two direction clutch and 13.14 of the single direction clutch if

damaged.
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« Usually replace snap ring for hole.

» Replace rubber seal ring.

* Restrained ring (slotted side) should face to gears.

« After assembled, rotate the gears with hands, it should be freely rather than locked.

1.7. Control valve assembly, main pressure regulating valve and relief valve
1.7.1 Control valve assembly

It is installed on the gearbox cover, and is composed of inching valve, electromagnetic
directional valve, electromagnetic shift valve, shuttle valve, selector slide valve and cushion
valve.See Fig 2-7.

Inching valve: inching valve rod 9 is connected to inching pedal linkage, when depressing
inching pedal, inching valve rod is pulled out, which reduces the clutch oil pressure in short time,
and the truck reaches inching effect by clutch friction plate sliding.

Electromagnetic directional valve: it is used to distribute pressure oil to selector slide valve or
reverse gear clutch, thus realize the forward or reverse shift of gearbox.

Electromagnetic shift valve: provide signal to selector slide valve.

Selector slide valve: distribute pressure oil from electromagnetic directional valve to forward |
gear clutch or forward Il clutch according to the signal of electromagnetic shift valve.

Cushion valve: that is regulating valve, which is between inching valve and electromagnetic
shift valve. When electromagnetic shift valve is fully open, the valve works to reduce impact when
clutch engaging.

Fig. 2-2-6 Control valve

1. Valve body 2. Piston 3. Spring 4. Spring 5. Spring
6. Round pin 7. Spring 8. Slide valve 9. Inching valve rod  10. Spring
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11. Gasket 12. Check ring 13. Qil seal 14. Gland 15. Screw

16. Inching valve

17.Adjusting shim 18. Gasket 19. Spring 20. Spring
element
21. Gasket 22. Cover 23. Gasket 24. Bolt 25. Taper plug
27 .Electromagnetic
26 Plug 28. Slide valve 29. Gasket 30. Cover
shift valve
35.Electromagnetic
31. Bolt 32. Taper plug 33. O-ring 34. Strainer
directional valve
36. Gasket 37. Screw

1.7.2 Main pressure regulating valve (Refer to fig.2-2-1)

Main pressure regulating valve 28 is installed inside the gearbox shell body, the oil
pressure for controlling the hydrodynamic clutch is at 1.2Mpa -1.5Mpa, assigns the oil to the relief
valve, then to torque converter.

1.7.3 Relief valve (Refer to fig.2-2-1)
Relief valve 27 connects to gearbox shell body, keep the oil pressure for torque converter
between 0.5Mpa -0.7Mpa, prevent the air erode, prevent the air erode.

1.8. Oil-supply pump

Oil-supply pump is installed on the turbine shaft. Driving gear 6 is connected to the impeller
wheel of the torque converter, driven by engine, drive passive gear 7 and supply oil for the torque
converter. hydrodynamic gear box. (Refer to fig. 2-2-7)

1.9. Reducer and differential

1.9.1. Reducer

The reducer consists of an active helical bevel gear and a passive helical bevel gear. This
reduces the rotated speed and increases the torque, the active helical bevel gear mounted on
differential bracket, and the other side mounted on the gearbox shell. The passive helical bevel
gear mounted on the differential.
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Fig.2-2-7 Oil supply pump

1.Pump housing 2.Staight pin 3.Seal ring 4 .Seal ring 5.0 seal ring
6.Active gear ass 7.Passive gear  8.Stator 9.Bolt 10.Bolt
11.Washer

Fig. 2-2-8 Reducer and differential
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1.Differential velocity frame 2.Bearing cover  6.Passive helical gear

8.Left differential gear case 9.Right differential gear case 11.Washer
12.Planetary pinion 3.Thrust bearing 14.Corse axle 17.Tapered roller bearings
18.Adjusting nut 19.Lock shim 20.Bolt with hole  22.Steel wire 23.Bolt
24 Slide piece 25 Nut 26.Stop shim 27.Bearing
bracket

28.Active helical gear 29.Tapered roller bearings
30.Tapered roller bearings 31. sleeve gasket 32.Adjusting nut  33.Nut
34 .Tapered roller bearings 35.Adjusting shim 38.Bidirectional seal ring

39.0 ring 40.0 ring 41.Paper shim

1.9.2 Differential case
Differential case is installed on the rack of differential by bearing holder through ball bearing on
both ends. Differential carriage is divided into left and right half, which is composed of two semi-axle
gears and four planetary gears, thrust ring is put between differential carriage and gears in order to
have a clearance between pairs of gears, planetary gears is braced by corse axle. passive helical
bevel gear is installed on differential shell by bolt.

1.9.3 Disassembly

Disassembly Procedure
(O Remove the bearing bracket, take out the active helical gear and detach the active gear assy.

@ Detach the bearing bracket (2 pieces), take off the differential assy.
@ Detach the differential assy.
Caution

Pay attention to reassembile:

@ It can adjust the meshing area and height of the active and passive helical gears by
additions and deletions adjusting shims 35 and adjust adjusting nut 18.

@ Pre-tighten of the tapered roll bearings 17, you can adjust the adjusting nut.

3 When bolt 23 is tighten to withstand the passive helical gear, loosen the nut 1/6-1/4
round.

@ At active helical gear assy., you can adjust Pre-tighten of the bearing 29 . 30 by additions

and deletions adjusting shims 32.
® Usually replace O-rings.
©®After assembly, it is forbidden for parts interfere or there is abnormal noise.

1.10. Disassembly of hydrodynamic power transmission gear-box, hydrodynamic torque
converter

Open the oil plug, and drain the oil, detach the parts as following sequence:

Differential — oil pump assy. — suck oil pipe assy.— idle pinion shaft, output gear — torque
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converter shell assy. —single direction clutch assy. —two direction clutch assy. — control valve
assy.
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3. Mechanical gearbox

1. Parameter

Gearbox type
. HC450
item
Gearbox weight (kg) 225
Match the engine rated power 45-71
(kW)
Match engine rated speed
_ 2200~2650
Cr/min)
Match the engine maximum
191-370
torque (N.m)
F1=9.333
Forwards F2=4.973
Gear
i F3=2.504
ratio R1=8.487
Backwards )
R2=4.68
Synchronizer type Inertia lock ring
Shift type Manual shift
direction of rotation (face to input
Clockwise
terminal)
Using oil type Vehicle gear oilGL-5 85 W /90
Capacity (L) =8.5 (To drive the oil hole on the bridge shall prevail)
Working oil temperature (°C) 60~80
The highest oil temperature (C) 120(not exceeding 5min)
overall dimension
( lengthxwidthxheight > mmx 550X 510X570.5
mmx mm

Caution: - Add grease from tank
» Use the genuine grease assigned by HC

2. Trouble diagnoses and corrections

Condition Probable cause Adjust measures
Great vibration « Tight bolts at each assemble joints are loosed Tighten
i » Gear oil deteriorate Replace
Ol over )
» Abnormal oil level Add or reduce
temperature 4 .
* Movement parts stick Adjust
. * The bolt of joint flat loosed Tighten
Oil leakage )
+ Seal ring damaged Replace
. « Damage of rotate gear Replace
Noise )
« Damage of bearing Replace

24



3. Summary

The mechanical gearbox of 4 ton -5 ton mechanical forklift has shift and transmit functions. The
mechanical gearbox adopt three forward shifts, two backward shifts, it is reasonable for
Transmission ratio, the forklift can obtain more traction force when it is at low range, high range
has high drive speed, it can promote forklift's performance parameter and efficiency.

On structure, adopt the structure that output from the tank with universal joint, it overcome the
phenomenon that engine, gearbox and driving axle rigid coupling vibrate effectively, the whole
longitudinal dimension of tank is compact. It is installed synchronizer, it can avoid ram at gear
when shift, especially when change direction, t can make shift soft, stable and reduce noise of shift,
improve gear life-span. Refer to fig. 2-3-1.

Gear-change part is consisted of the following components: one input shaft. one output shaft.
one 2-shaft. one countershaft. one idler shaft(use in reverse gear). Every shaft has one type or
several types gears that have different tooth number, 2-shaft is installed two meshed
synchronizers and one slip gear cover, use shift shaft to shift, transmit engine power to driving
wheel by output shaft through universal joint.

Transmit process refer to fig. 2-3-2.
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Fig. 2-3-1 Mechanical gearbox

Pay attention to assemble:
1) Prevent assemble flat and gear tooth profile flat from striking.
2) Bearings, gears, seal rings, and parts’ working surface that have relative motion, should add
little gear oil when assemble, to prevent instantaneous dry friction.
3) All parts should assemble correctly.
4) All motion parts should be freely rather than locked.

Bolts joint should tighten and be solid.

1. Gearbox 2. Paper shim 3. Bolt 4. Washer
5. Pin 6. Gearbox top cover 7. Forward II. III shifting fork
8. Paper shim 9. Shift 10. Forward I, backward IIshifting fork
S A 1. Shaft assy,Input 2. Gear,input
3. Input driven gear 4. Synchronizer
Ll
, 5. Intermediate shaft (I) 6. F1 Forward gear
24
_‘_ 1 = T 7. F2 Forward gear 8. Synchronizer
1
’ ——#M |10. F3 Forward gear 11. R2 Reverse gear
‘14 no6 ¥ = o 12. Synchronizer 14. R1 Reverse gear
1 [l 3 ™M . .
15. Driven gear, Reverse gear 16. F1 Driven gear
Irerl Lomd |ogols g g g
10 1L T ™ 47, Intermediate shaft (I1)[18. F2 Driven gear
Ll [ (I
- s B —= 19. F3 Driven gear 20. Output pinion
8 LA 21. Output big gear 22. output shaft
— | _J[/aN\E 23. R2 Reverse gear 24. R1 Reverse gear
15 0 1 R
- }7""" "
Fig. 2-3-2  4-X5t Mechanical gearbox Transmit process

4. Clutch
IMechanical Forklift

4.1. Data
Forklift 4t---4.5t 5t

Parameter

Model Single-chip and dry-tpye
Frictional External diameter 12 Inch 13 Inch
clutch disk
dimension Depth of press-tight 9 10.4
Weight kg About11 About18

Mode of operate

pedal
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4.2. Test and Adjustment

Clearance between diaphragm spring and release bearing (mm) 1.8-2.3
Frictional piece limit of wear ( to rivet head ) ~03
(mm)
4.3. Trouble diagnoses and corrections
Condition Probable cause Measures
+ There have oil or dirt on

frictional clutch disk.

Polish with sandpaper after wipe with

* There is no free play at clutch | gasoline.
Clutch slipping pedal. Adjust
* The wheel pump dust shield is | Clean the pump and install new dust
split open or fall off, the pump | shield.
piston can not free return
* Overload
Reduce load.

Clutch shaking * Frictional piece split open or

severe wear.

Replace the frictional piece assy.

Check seal effects of all joints,
make brake fluid enough.

Replace the master pump leather
collar.

Replace the Wheel
collar.

* Leak gas or lack oil.
» Master pump leak oil.
* Wheel pump leak oil.

Pedal lacking force

pump leather

4.4. Clutch

The diaphragm spring clutch (push mode) which is installed on forklift is an advanced
clutch. Pressure plate and cover assy. are fixed on pressure plate cover by diaphragm spring, and
make the external rim impact pressure plate. Diaphragm spring is pressure element and separate
element. Because diaphragm spring has a good non-linear characteristic, use the new part until
friction piece wear, pressure of the diaphragm spring keep invariable, transmit engine torque
stable. In addition, detaching force is low, more save effort after installed hydrodynamic operate
system

Diaphragm spring can not disassemble, it doesn’t need to disassemble and adjust when
used, so it is convenient for use and maintain.

The clearance between diaphragm spring and release bearing is 1.8mm -2.3mm when at
clutch engage mode, it can prevent clutch release bearing damage and frictional piece lightening
fried.

Release bearing flat and radial thrust bearing is seal-type, it doesn’'t need to fill oil, the
clearance can automatic disappear after they are worn.
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4.5. Check and adjust

Clutch release means the clearance between clutch release bearings’ transverse is 1.8mm
-2.3mm, the clearance can prevent clutch release bearing damage and frictional piece lightening
fried. Because forklift usually lies in accelerate and change direction, use clutch frequently,
frictional piece wear is fast, it should pay attention to adjust the clearance frequently.

4.6. Replacement of frictional piece assembly

Open machine shield ----disassemble drive axle universal joint bolt ---- disassemble clutch
piping ---- disassemble gearbox’s brace and bolt------ loosen engine’s brace and bolt------ push
engine flywheel bottom with solid woodblock or jack------ hang the gearbox and clutch housing------
disassemble clutch pressure plate------ install new frictional piece ----press the pressure plate, don’t
tighten bolt ---- disassemble clutch housing windows of observation----put gearbox and clutch
housing into----aim at frictional piece and input shaft spline, adjust to suitable position, tighten the
pressure plate ----the following assemble steps are opposite to disassemble.

Adjust the clearance of releasing bearings’ transverse to1.8mm -2.3mm when assemble, at the
same time, apply car in common use grease to the place which has relative motion, but the
surface of frictional piece can not have grease. In the mean time vent piping’ air
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3. Driving axle
1). Data

Driving axle type

Full floating, axle and truck body direct install, front wheel driving

Wheel hub rotation starting torque at

hub blot

N

10~29

Axial gap of wheel

bearing mm

less than 0.08

2). Trouble diagnoses and corrections

condition Probable cause Corrective action

-loose driving axle and body connecting blots. Tighten.
-loose wheel nut Tighten.
-worn or damaged wheel hub bearing. Replace.

Abnormal noises
-wheel hub bearing not properly adjusted. Adjust.
-worn axle shaft spline. Replace.
-insufficient lubrication Lubricate.
-loose wheel nut. Tighten.
-deformed wheel. Replace.
-worn or damaged wheel hub bearing. Replace.

Unstable driving
-loose driving axle and body connecting blots. Tighten.
-wheel hub bearing not properly adjusted. Adjust.
-improper tire pressure. Adjust.
-worn or damaged axle shaft oil seal. Replace

Oil leakage

-final drive improperly installed.

-loose drain plug.

Replace gasket.

Tighten.

Fig. 2-4-1 Drive axles

Tighten torque: N-'m
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1. Half shaft bolt 110-130

2. Wheel hub nut 324-373

3. Brake base plate bolt 260-300

3). Driving axle assemble removal and installation

A WARNING

Be careful when removal and installation driving axle as it is heavy.

1) Raise front end of forklift truck and support frame with wooden blocks.

2) Remove mast assembles.

3) Slightly raise axle with a hoist and place wooden blacks under differential gear carrier and
transmission case.

4) After placing a pan under axle case, loose oil plug, drain oil from axle case.

5) Disconnect brake nuts from left and right cylinders.(see fig.2-4-2) .

\ CAUTION: Plug brake tube openings to prevent oil from flowing out.

6) Disconnect brake cable at hand brake lever.

7) Remove front wheels.

8) Remove axle shaft.

9) Support driving axle with wire ropes and lifting device.

10) Remove bolts securing axle mounting bracket to frame. (see fig.2-4-3) .
11) Remove nuts securing axle case to differential gear carrier. (see fig.2-4-4) .
12) Remove driving axle assemble.

Fig.2-4-2 Fig.2-4-3 Fig.2-4-4
13) Remove locknut and lock sheet.
14) Remove wheel hub (together with brake drum ) .
15) Remove axle mounting bracket and brake component from axle tube.

16) Remove oil seal from axle tube.
17) To install driving axle assemble in the reverse order of removal. Observe the following:
(1) When installing axle mounting bracket and brake component, apply a coat of calcium grease to

axle tube.
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(2) Apply 1/3~2/3 of volume of calcium grease to wheel hub, then install them on axle tube.
(3) Install oil seal with its part number facing to the inside of forklift truck.
(4) attach seal tape (PVC, white) to drain plug then installed after cleaned it.

(5) Replenish axle case with gear oil. Tighten vent plug after clearing.
(6) Fabrication mill finish directs to bearing when installing locknut.

(1) When installing component 17, please smear LOCTITE 222 mucilage (or 242 mucilage ) at

screw thread position(above 2/3) and then loosen.

Ton Models
4-5t Remark
Fill in drive axle (L)
Vehicle gear oil - GL-5 5.8L Hydraulic Forklift

85W/90

Vent plug should clear instantly to prevent pressure inside of wheel hub from rising.

4). Axle shaft and wheel hub
Remove

1) Raise the front end of forklift truck and support frame with wooden blocks.

2) Remove front wheel and axle shaft.

3) Remove lock nuts, lock washers, snap ring, felt ring, adjusting nut. Use special tools.

4) Remove brake drum (refer to Fig.2-4-5) ;
If brake drum is difficult to remove: a. Remove adjusting hole plug. Then with flat-blade
screwdriver extend adjusting hole, turn adjusting ratchet wheel by 10 notches. To contract
brake shoe lining (refer to Fig.2-4-6) . b.Evenly tapping on brake drum with brass bar or

wooden mallet.

shoe H backing plate assembly
adjusting nut r adjusting
e hole plug
SN

brake dust cover

Fig.2-4-5 Fig.2-4-6

5) Remove oil seal and inner bearing as an assembly by evenly tapping on periphery of seal with
a wooden mallet and brass bar.
6) Remove bearing outer race from wheel hub by evenly tapping on its periphery with a wooden

mallet.
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CAUTION: Be careful not to damage oil seal and outer race.

Inspection
Stepped wear or cracks on axle shaft splines Replace
Seized, scratched, noisy or rusted bearing or improper rotation of Replace
rollers
Cracked or damage wheel hub Replace
Damaged oil seal felt ring. Replace
Installation

Install reverse order of removal.

5). Bearing adjusting

1) Lubricate on taper roller bearing.

2) Tighten roller bearing lock nut in wheel hub until wheel hub can no longer be rotated with one
hand.

3) From that position, turn back lock nut approx. 60°.

4) Turn back wheel hub two or three rotations so that bearing settles down.

5) Again tighten lock nut until it can no longer be rotated with one hand; then turn back
approx.60°.

6) Install snap ring and settles down felt ring, install lock washer so as to set its hole in the pin of
snap ring. Screw lock nut.

7) Turn wheel hub back and forth two or three rotations to see if rotation starting torque is within
specifications. Rotation starting force: 10~29N (refer to Fig.2-4-7) ;

8) Measure axial play of wheel hub to see if it is within specification. Axial play is less than

0.08mm (refer to Fig.2-4-8) .

Fig.2-4-7 Fig.2-4-8
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Wet drive axle (W76BN. G73BN-S)

1 General

The drive axle assembly mainly consists of final drive, axle housing assembly, left and right hub reduction

gears, as well as left and right wet brakes. See the figure below for details:

The reduction gearbox uses the two-stage reduction in which the stage-one cylindric spiral gear reduction

and the stage-two planetary reduction are available.

With the wet brake used, the drive axle can work reliably and efficiently. The brake system is free from

maintenance in its whole service life.

2 Technical performance parameters

Drive axle type

Wet brake drive axle; the axle is directly connected to the frame.

Total reduction ratio 15.836
Reduction ratio Final drive reduction ratio 2917

Hub planetary reduction ratio 5.429

The maximum braking torque of the 27000 N.m

brake

The maximum pressure 6.2MPa
Brake

Hand braking force 900N

Hand braking torque of the whole axle 12000N.m

Type Mobil 42d4 'hydr'(idynamic

Lubricating oil ITE q r}llve (;11 0 T
0il level t 1s stated that the lower o1

level limit is 8mm awav from

Weight

296kg
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3 Change the gear oil.
Change the gear oil for a new car after 100h run-in period. After that, change the gear oil every half a year
or 1000h (whichever comes first).

Type Mobil 424 hydrodynamic drive oil

Gear oil It is stated that the lower oil level limit is 8mm away

Capacity from the lower generatrix of the oil level hole.

Q Oil plugs for inlet tubes of left and right .

brakes of the drive axle Qil level hole for the drive axle

<> Oil drain plugs for left and right hub O

reduction gears of the drive axle Oil drain plug for the drive axle

Precautions:

1) Drain the lubricating oil into a suitable container and dispose of it according to the local
laws/standards.

2) Check the oil level plug and the oil drain plug to see whether there are many metal particles
accumulated; clean or replace the oil plugs.

3) After the lubricating oil is totally drained, the drain plug shall be tightened to the specified torque.

4) The amount of injected oil shall be subject to the lower generatrix of the oil level hole. A bit of
overflow of oil is allowed. After the injection of the gear oil is completed, all oil plugs shall be

tightened again to the specified torque.
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4 Disassembly/assembly of the drive axle

When the drive axle is to be disassembled or assembled, it is needed to first remove it from the forklift.
Please follow the steps below:

Correctly hoist the drive axle by using appropriate equipment and then disconnect all lines connected to it.
Remove all bolts connected to the forklift; remove the drive axle from the forklift as a whole and then put it
on a flat surface.

Totally drain the gear oil in the drive axle.

& Notice:

As this part is heavier, please use appropriate hoisting equipment and (or) lifting system for
operation.

Disassembly of the final drive

1  From the drive axle assembly, remove 13 full thread
hexagon head bolts M10x40 (1) and standard spring
washers (2); remove the final drive casing(3)
(with the cylindric spiral gear reducer and the hand
brake).

& Notice:

When installing the full thread hexagon head bolts(1),
apply the Loctite 222 glue at the thread parts to
prevent looseness.
When installing the final drive, align it with the
location pin holes.

2 Remove the following parts in order from the
casing (3) (with the cylindric spiral gear reducer
and the hand brake):
input flanged shaft (4)
hexagon nut with flange M24x1.5 (5)
hand brake disc (6)
hand brake assy (7)

j=awill]
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3  Remove the following parts in order from the casing
(3):
oil seal FB80x%100x10 (8)
single-row tapered roller bearing 32211(9)
hexagon socket head cap screw 10)
Bearing seat (11)

A Notice:
([ J

Be careful to avoid damages to the O-shaped
seal ring and the oil seal. When installing the
oil seal, make the oil seal surface with words
face toward the inside of the drive axle, to

prevent scratches on the oil seal. /

N

4  Remove the following parts in order from the casing
(3):
single-row tapered roller bearing HM803146/10 (12)
adjusting shim (13)
spiral bevel driving gear (14)
Cylindrical pin (15)
adjusting shim (16)
final drive casing (17)
single-row tapered roller bearing 33110 (18)
adjusting nut (19)
reducer bearing cap (20)
lock sheet (21)
standard spring washer 14 (22)
full thread hexagon head bolt M8x12 (23)
standard spring washer 8 (24)
bearing cap nut (25)
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5 Remove the following parts in order from the
differential assembly:

bolt M12x1.25%27(26)

left casing of the differential (27)

axle shaft gear gasket (28)

axle shaft gear (29)

spiral bevel driven gear(30)

planetary gear (31)

planetary gear gasket (32)

universal joint (33)

right casing of the differential (34)

hexagon bolt with flange (35)

A Notice:

The tightening torque 60~75Nm shall be used for
installing hexagon bolt (35). For installation of the
bolts (26), apply the Loctite 262 glue at the thread
parts to prevent looseness; the tightening torque is
105~115Nm.
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Disassembly of the left/right hub reduction gears
1 From the drive axle assembly, remove 12 hexagon
socket head cap screws (2) and remove the hub
assembly (1) (with the planetary reduction gear and the
stud shaft).

& Notice:

When installing the hexagon socket head cap
screws (2) , apply the Loctite 222 glue at the thread
parts to prevent looseness.

2 Remove the following parts in order from the hub
assembly (1) (with the planetary reduction gear and the
stud shaft):

planetary carrier assembly (3)

Supporting shell (4)

Oil seal FB160x190%15 (5)

single-row tapered roller bearing 32926 (6)

A Notice:

When installing the oil seal, apply a bit of lithium
lubricating grease onto its lip.
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3

Remove the following parts from the hub

assembly (1) :
axle shaft bolt M12x1.25%x40 (7)
stub shaft (8)
type circlip for shaft 52 (9)
Limit block (10)
full thread hexagon head bolt M6x12 (11)
spring washer 6 (12)
lock sheet (13)
lock nut M90x2 (14)
single-row tapered roller bearing 33018 (15)
hub (16)

AN

Notice:

The hub bolt is already pressed into the hub
by using a professional tool. Unless otherwise
specially required, do not remove it by
yourself.

The Loctite 598 sealant shall be used for
sealing the junction surface between the stub
shaft and the hub.

For installation of the axle shaft bolts, apply
the Loctite 262 glue at the thread parts to
prevent looseness; the tightening torque is
105~115Nm.

Pre-tighten the hub bearing: screw the lock
nut while you rotate the hub, until it is difficult
to rotate the hub; then unscrew the lock nut
until the hub start torque reaches 3.5~6.3Nm
(the hub can rotate when you apply 30-55N
tangential force onto the hub bolt) and the
hole for lock sheet is aligned with the threaded
hole for the lock nut.

4

Remove the following parts from the hub

assembly®):

hexagon socket head cap screw M8x25(17)
pressing plate (18)

planetary gear carrier (19)

planetary gear gasket(20)

planetary gear (21)

roller pin(22)

planetary shaft (23)

steel ball(24)

planetary carrier (25)

A Notice:

For installing the bolts, apply the Loctite 262
glue at the thread parts to prevent looseness;
the tightening torque is 28~32Nm.
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Disassembly of the brake part
1 Remove the following parts in order from the
brake assembly:
Cylinder (1)
roller pin 5x15.8 (2)
rectangular seal ring 161.97%3.53x3.53 (3)
rectangular seal ring 187.52%3.53x3.53 (4)
piston (5)
friction plate assembly (6)
driving gear (7)

! .
* > Notice:
® Be careful to avoid scratches or damages when

disassembling or installing the rectangular seal

ring

2 Remove the following parts in order from the
friction plate assembly (6) :

hexagon head bolt M5x35 (1)

braking steel disc (2)

friction plate (3)

HW6011 belleville spring (4)

I-type all-metal hexagon lock nut M5 (5)

& Notice:

® Install two HW6011 belleville springs between

one steel disc and one friction plate.
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5 Troubleshooting

Symptom

Possible Cause

Correction

Loose connecting bolts between the supporting
bush of the drive axle and the frame.

Tighten them.

Loose nuts on the wheel.

Tighten them.

There is abnormal

noise
during working.

The bearing inside the hub is worn or .
d Change it.
amaged.
Th'e bearing inside the hub is not properly Adjust it.
adjusted.
The spline for the axle shaft is worn. Change it.

There are worn parts.

Make an overhaul after
disassembly or change

Poor gear engagement.

Re-assemble and
adjust it

Inadequate lubrication.

Inject the lubricating
grease.

Loose nuts on the wheel.

Tighten them.

The wheel is deformed. Change it.

The bearing inside the hub is worn or Ch .

d d ange it.
amaged.

Unstable running

Loose connecting bolts between the supporting
bush of the drive axle and the frame.

Tighten them.

Thfe bearing inside the hub is incorrectly Adjust it.
adjusted.
Tire pressure is incorrect Adjust it.

The oil seal is damaged or aged.

Change the oil seal

Loose bolts Tighten them.
Oil leakage
Inadequate lubrication Improve the lubrication.
The oil drain plug is loose. Tighten it.
Too high Inadequate lubrication Improve the lubrication.

temperature on the
axle housing

The gear and the bearing are not properly
assembled.

Adjust them as required
in the drawing

Poor braking effect

The friction plate is worn.

Change the friction
plate assembly.
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III Steering system

1 Structure introduction
Steering system is mainly composed of steering device and steering axle, refer to fig. 3-1.

Steering device consists of steering wheel, steering column device, locking handle, full hydraulic
steering gear, refer to fig.3-1. Steering wheel and steering column is adjustable, and the adjusting
angle is 6°to adapt different drivers’ needs.

Steering axle assembly is mainly composed of steering axle, knuckle, steering hub, steering wheel

and steering cylinder etc., refer to fig.3-3.

Steering device

Steering axle assy

Fig.3-1 Steering system drawing
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Steering device structure

Steering device mainly includes cycloidal hydraulic redirector, steering string and steering
wheel. Steering string and steering wheel can be adjust back or forth to fit all driver, and its angle
is8° .

When the engine is in flameout, the steering wheel will return back about 10° automatically
after turning the steering wheel lightly with the power of 1kg and releasing.

1.Steering wheel assembly 2. Steering wheel nut 3.Washer 4. Steering pipe device
5.Locking handle 6.Snap spring 7.Locking shaft  8.Locking shaft sleeve |

9. Locking shaft sleeve Il 10.Bolt 11. Washer 12.Nut

13. Washer 14. Bolt 15.Bush 16.Hydraulic steering gear

Fig.3-2 Steering device structure
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Steering axle assembly structure

1. Nut M40x%1.5 2. Gasket

6. Bush 7. Adjusting shim

11.Steering cylinder 12. Grease nipple

16. Bearing 17. Tie-rod bar
21. Washer 22. Cover

26. Hub bolt 27. Steering hub
31. Washer 32. Nut

36. Dust proof bush 37. Bearing

41. Right steering
knuckle 1€

46. Liner 11

Washer

3. Hub cover 4. Bolt

8. Bolt 9.Washer 16

13. Pin shaft 14. Tie-rod bar
18. Nut 19. Pin

23. Gasket 24. Oil seal

28. Nut 29. Steering wheel
33. Grease nipple 34. Oil seal

38. Pin 39. Adjusting shim
43. Screw 44.. Bearing

Fig.3-3 Steering axle structure
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5. Nut

10.Steering axle
body

15. Snap ring
20. Bolt

25. Bearing
30. Bearing

35. Bearing
40. Left steering
knuckle

45, Liner 1



2 Tech

nical parameters

Steering axle

Axle type Center bearing, rotary type Axial clearance (F/R) Omm /<1.0mm
Inner max. steering o End axle Adjusting
Steering  |angle _ B2 shim thickness 0.51.0,1.6,3.0 mm
angle Outer max. steering 58° Part No. R450-220013-000
angle
Kingpin Hub bearing
Axial clearance of kingpin <0.20mm Tighten the knuckle nut until
the hub cannot be turned by
Adjusting shim of kingpin Pre-tensi hand, and then release 1/6
re-tension | ring. Or the initial turning
Thickness (mm) Part No. ifgr;:%fm(?rzg.tng(-:onnectmg et
0.1,0.5,0.7,1.0 R450-220008-000 Axial Omm
clearance

not;

Steering system installation notes
Hydraulic tie-in, blots and piping must be cleaned while installing;

and right, and steering is smooth.

Bleed air of hydraulic lines and cylinder.

hands, steering wheel should return 10° automatically..
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Check oil lines arrangement for properness, whether it is reverse order of steering direction or

Turn the steer wheel to end and to make sure whether it is equably of steering force on left

Jack up rear wheel and turn the steering wheel left and right slowly, repeat for several times.

When engine stops running, rotate steering wheel with 1kg force slightly, after releasing




4 Fault diagnoses and corrections

condition Probable cause Corrective action

Damage or trouble of oil pump Replace

Failure to rotate | Priority valve(multi-way valve) is clogged or

steering wheel | damaged. Clean or replace

Damaged hose or connector, block lines Replace or clean
Steering overflow value pressure too low. Adjust pressure.
Air in oil lines. Exhaust air
Laborious Control oil pipe is blocked Clean or replace
operation for
steering Priority valve(multi-way valve) fault Check or replace

The steering fails to turn to its natural position,

broken lock spring or insufficient spring pressure Replace spring flat

Too much internal leakage in steering cylinder. Check piston for sealing

Oil is not sufficient in oil tank. Add oil.

Abnormal noise
Suction piping or filter clogged. Clean or replace.

Damaged guide sleeve sealing of steering

cylinder or hose or connector. Replace

Oil leakage

5 Hydraulic steering gear

The hydraulic redirector is a resistance-insensitive steering gear, shown in Fig.7-2. The rotor
(9) and stator (10) are a pair of cycloidal needle gears (internally engaged), which act as a
metering servo valve in case of power steering. It is connected between the priority dividing valve
and the steering cylinder. The oil directed to or out of the steering cylinder must flow past the
metering servo valve. Therefore, this valve opens to supply oil flow, coming from the priority
dividing valve, to the steering cylinder n proportion to the angle the steering wheel is turned. The
rotary valve (valve spool 4and valve guide 11) is connected to coupling block (8) and is used to
distribute oil, making the output changed in synchronism with the angle of rotor.

When the steering wheel is not turning the valve spool (4) and the valve guide (11) are
situated in neutral position under the action of spring flat (5), and closes the connection to the
steering cylinder, by that time, oil returns to oil tank directly.

When the engine stops running, the pump does not supply oil, and the steering action will be
realized manually by turning the steering wheel to move valve spool (4), valve guide (11), coupling
block (2), and to actuate he rotor (9) to feed oil into steering cylinder, in this case, rotor (9) and
stator (10) act as a hand pump, making manual steering possible.
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Fig.3-4 Cycloidal hydraulic redirector
1. Location limited string 2. Shaft 3. Valve body 4. Valve core 5. Flat spring

6. O-ring 7. Y-seal ring 8. Coupling block 9. Rotor 10.Stator
11. Valve guide

3.3 Steering cylinder (refer to Fig.7-3)

Steering cylinder is of double-acting piston type. The two end of piston is connected with
steering spindle through rod. The pressure oil from full hydraulic power steering gear make piston
rod to move left and right so as to turn truck left and right. The steering cylinder adopts the new
structure with its left guide and right guide and the cylinder joined together through screw. So it is
easy to repair and disassemble.

Notice of maintenance:

1. Keep clean and make sure its surface without scathe. Any element for seal with scathe
must not use for assembly.

2. When assembling, the four screws should be tightened in turn, and the moment ranges

from 100N-m to 120N -m.
10 112 13 14

SR,

S

O

Fig.3-5 Steering cylinder

1. Pistonrod 2. LBH dustproof ring  3.Shield ring 4.ISI seal ring 5. Left guide
6. O-ring 7. Cylinder body 8. Glay ring 9.compound bush  10. Right guide
11. Screw 12. Nut 13. Shield ring  14. Bearing
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Fault diagnosis and corrections

Fault Probable reason Phenomenon Corrective action
IComblned part bolt Screw down bolt
oosen
oil Combine face or
leakage journal sealing ring Replace sealing ring
damage
Gasket damage Replace gasket
Insufficient oil supply | Turn steering wheel slowly is | Check if oil pump works
to oil pump light and fast is heavy.. normal
Foam in the oil and give out
Air in the steerin irregular noise, rotate the | Eliminate air in the system
9 steering wheel but the | and check if oil suction pipe
system : .
cylinder works sometimes | leaks
and stop for a while.
Oil level is lower than Add oil to specified height
Hard specified position
steering
Oil viscosity is too big Use specified oil
Ball check valve Steering wheel is heavy | If steer ball losses, install the
, . when fast steer or slow steer, | ball; if steel ball is blocked
invalid. . . .
and no steering pressure by dirt, clean it.
Steering . system No load or light load steering Check out' the reason,
pressure is lower is light but much load | "€COVer or improve system
than working gnt, pressure(not exceed
steering is heavy.
pressure 16Mpa)
Spring leaf break off Steering_ Whet ’ ca_nnot Replace spring leaf
automatically return in middle
Steering Z:R/ingorshal;tnivggsear: No obvious pressure runout dR(_ep_Iaceh p;in or universal
failure | preak or deformation or cannot turn riving shaft
. Tooth space engagement
Rotor or universal . .
- Steering wheel cannot rotate | between compact point
driving shaft open . X ! -
; or move from side to side teeth on universal driving
break or deformation
shaft and on the rotor
No Overlarge stator | Steer after misfire, steering
human | radial clearance or | wheel turns but the cylinder | Replace stator
steering | axial clearance keep still.
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6 Steering axle

6.1 Dismantle and assemble
Hub dismantle

— Jack-up the forklift and support with

blocks;
— Dismantle wheel assembly (29) ;
— Dismantle hub cover (34) ;

— Dismantle knuckle locknut, thrust washer
and adjusting nut;

—  Pull out hub assembly;
— Dismantle inner ring of the bearing

& Caution

® Do not drop taper bearing.

® Be caution not damage the seal

element.

Steering king pin and knuckle

— Dismantle nut(18) in the joint of knuckle
and draw bar device, disassemble draw

bar device;

— Loose the fixed screw (47) ;

— Dismantle oil cup of steering king pin;
37) ;

— Dismantle steering king pin (42) ;

& Caution

® Push steering king pin to avoid drop.

— Take down the whole set of knuckle
(including thrust bearing, dustproof shell,
shim)

Inspect:
- Replace knuckle if cracked;

— Replace bearing if its rollers or roller

surfaces are rusted or nicked;
— Replace needle bearing if it damaged;
— Replace thrust bearing and dust cap if
they damaged.
Installation:
To install, reverse the order of removal.

Careful observes the following:

— Always insert kingpin from lower side;

— Install thrust bearing, set the tighten-ring
below the support and loosen-ring. Adjust
axial clearance to specification with shims.

Axial clearance is less than 0.2mm.

& Caution
[ J

Thrust ball bearing is installed on

the upper knuckle, and the adjusting
shim is installed on the down

knuckle.

— Apply grease between inner dust proof,

loosen-ring, and tighten-ring.



Do not apply grease to the of needle
bearing outer ring and knuckle faying

surface

Apple grease to roller of roller bearing and

ball of thrust bearing;

Apply sufficient grease into the oil cup.

Hub bearing installation and adjustment
explanation

Apply rust preventive oil on contact area
of nut (32) and bearing (30);

Slowly rotate hub(27) with one hand.
Tighten locknut with the other hand until it
is hard to rotate steering hub(27), and
then rotate the nut(32) about 60°in
reverse direction;

Rotate steering hub(27) 2~ 3 cycles, and
rotate the bearing roller in place;

Rotate the steering hub(27) with one hand,
and screw down the nut(32) with the other
hand, rotation initial torque: T=0.88 ~

2.65N.m.

Place the protruding part of washer (31)
into the knuckle groove, adjust the outer
nut (32), align the notch at the outer
protruding part of washer (31), then put
the protruding part of washer (31) into the

nut notch.

Rotate the steering hub(27) for 2 cycles,
measure the rotation initial force (7.8 ~
23.6N)and if axial clearance(no clearance

in axial direction) meets stand, and adjust

if necessary.
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6.2 Fault diagnoses and corrections

condition

Probable cause

Corrective action

Unstable travel

adjusting shim

Wheel nuts loosens Tighten
Wheel bearing exceeds adjusting Adjust
scope

Incorrect installation of end axle Adjust

Steering system failure

Refer to the “steering system trouble
diagnoses and corrections”

Noise

Insufficient lubrication

Apply and fill lithium base grease

connecting rod damaged

Bolt or nut loosens Tighten
Incorrect adjustment of end axle .
. ) Adjust
adjusting shim
Knuckle bearing on two ends of
Replace

Steering axle

7

A: Insert proper 0.1mm gasket between 2 thick gasket to make axial clearance less than 0.2mm.
Tightening torque: Tightening torque:
N ‘m N'm
1. Nut 363-490 2. Bolt M6x10 3.7-5
3 screw 25-35 4. Bolt M16x1.5%45 193-257
7 Steering cylinder

Steering cylinder is of double-acting piston type. The two end of piston is connected with

knuckle through rod. The pressure oil from hydraulic steering gear makes piston rod to move
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left and right so as to turn truck left and right. Refer to 3-6.

T=100-120N.m

1.LBH Dustring  2.Guard circle 3.1SI Sealing ring 4. Composite bush  5.Right guide sleeve

6.0-ring

7.Cylinder barrel 8. Glyd ring 9.Left guide sleeve 10.Piston rod

11.Bearing 12.Check ring 13.Nut 14.Screw

Fig.3-6 Steering cylinder structure

Disassembly procedures:

Loosen nut(13), and remove screw(14);

Dismantle left guide sleeve(9) and right two sides of guide sleeve(6);

Dismantle LBH dust ring(1), guard circle(2), ISI sealing ring(3), composite bush(4).
O-ring(6) sequently;

Dismantle piston rod(10) and Glyd ring(8).

Check: replace if component damaged.

To install, reverse removal procedure.

Attentions to dismantle steering cylinder:

Lubricate each part with clean hydraulic oil.

Prevent dust and oil coming into the cylinder.

Avoid scraping on cylinder mouth, inlet and outlet.

ISI sealing ring lip is inward; LBH dust ring inlet is outward.

Do not damage O-ring on the outer ring when installing.

Be careful to centering, push the guide sleeve into cylinder barrel, avoid to damage O-ring
on the outer ring and sealing ring on inner ring.

Apply the same brand grease with working oil between sealing ring.
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IV.Brake system

1 Summary

Brake system is composed of service brake system and parking brake system. Service brake
is front dual wheels vacuum booster or hydraulic boosting brake, park brake is Mechanical
pull-type brake, both woks on the shoe brakes which are installed on left and right front wheels.
Refer to fig. 4-1 or fig. 4-2.

Service brake realizes truck braking through foot steping and vacuum booster or hydraulic
boosting. This mechanism is mainly composed of brake inching bracket, brake inching pedal
mechanism, vacuum booster or hydraulic boosted braking assembly, brake line, brake oiler,
left/right shoe brake etc..

Hydraulic boosting brake assembly is composed by the joint of hydraulic boosted brake and
brake master cylinder, makes foot stepping easier and comfort, thus reduce operater’s fatigue.
Even in the event that the hydraulic boosting is invalid, it can use hydraulic braking to brake.

Parking brake mechanism is mainly composed of parking brake, left/right brake cable and

brake etc.
Brake owns hydraulic drive and automatic mechanism.
Use foot brake when to brake the truck during travelling. Hand brake is only used for daily

truck parking. It is prohibited to use hand brake as foot brake. If foot brake malfunctions during

travelling, use hand brake for emergency braking.

Fig.4-1 Brake system (China engine)
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1. Brake oiler 2. Rubber hose 3. vacuum booster 4. Left brake pipe 5. Right brake pipe
6. Left brake 7. Right brake 8. Pedal assy 9. Left brake cable assy
10. Right brake cable assy 11. Parking brake

Fig.4-2 Brake system (Imported engine)

1. Brake oiler 2. Rubber hose 3. Hydraulic booster brake master pump 4. Left brake pipe
5. Right brake pipe 6. Left brake 7. Right brake 8. Pedal assy

9. Left brake cable assy 10. Right brake cable assy

11. Parking brake

2 Data
Brake master cylinder diameter mm 22"
Piston stroke mm 35
Membrane diameter Inch 8
Vacuum booster
Power ratio 440.15
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Tvoe Oil pressure, internal expanding
yp front-wheel mechanical brake

w —
5;)_ Clearance between friction plate and drum 0.4~0.6 mm
3 | brake

Wear limit of friction plate(to the rivet head) Larger than 0.5 mm

Less than 80 mm
Parking brake Travel (With 147N tension force, at hand brake
handle)
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3 Brake inching pedal adjustment
Brake pedal adjustment:

Adjust brake pedal stop bolt at A, make the pedal pad point P 145t5mm from the front base

plate and screw down the bolt nut.
Adjust Brake Pump push rod length, and make the spare travel of the point P to point Q is 5~
15mm(just as1~3mm spare travel of push rod) , and lock the nut;

When step the brake pedal 10 ~ 20mm gradually, the brake light switch is completely

connected, and release the foot to this state, brake light switch should disconnect.

Inching pedal adjustment:

Adjust inching pedal stop bolt at C, make the pedal pad point P 145+5mm from the front base

plate and screw down the bolt nut.

After adjusting the brake pedal, adjust the bolt at B and make the joint clearance between

inching pedal and brake pedal 0 mm, then tighten.

Fig.4-2 Brake inching pedal adjustment
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4 Parking brake adjustment
When it is found out that the free travel of parking brake handle is too large or brake effect is worse

after it is used for some time, please adjust it in time. Adjusting way is as follows:

Before adjusting parking brake, check and adjust the shoe brakes on both sides of driving
wheel;

Tighten nut B;

Adjust nut A until handle force(P on Q direction) is 15~20kg when locking handle.

Release pull rod of parking brake, and make sure wheel brake is completely released.

Note: Apply proper lithium base grease to guide rail, and keep applying frequently.

Fig.4-3 Parking brake adjustment
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5 Brake

Adopted shoe brake is mainly composed of brake pad, brake shoe, brake cylinder and brake pad
adjusting mechanism.

When brake connects with drive axle, according to marks (left, right) on brake, bleeder screw is on the
slight upper, oil line should be cleaned before connecting.

When brake shoe does not work and lies in original position, there should be proper clearance
between friction plate and drum brake, and adjust the brake clearance to 0.25~ 0.5mm. Adjust
clearance in time after friction plate wears. If friction plate wears severely, (distance between rivet

head and friction plate is less than 0.5mm) replace it in pairs.

&

1.Housing 2.Bolt 3.Spring washer 4. Brake bottom plate
6. Brake shoe with
friction plate assembly

9.Pin 10. Upper pull rod 11.Return spring 12.Rocker pin

13.Rocker 14.Cotter pin 15.Spring riveting

5.Brake cylinder 7.Return spring pin 8.Pin

16.Torsional spring pin

device
;;inléower tension 18.Pawl 19. Torsional spring 20.Adjuster assembly
21 Pressure spring 22. Pressure spring 23. Pressure spring 24.Check ring
pedestal pull rod
25. Resilient pad  26.Bush b brake 58 pushrod pin

pushrod
29. Pull rod pin 30. Hand brake lever 31.Pin 32.Hand brake cable
33. Spring washer 34.Bolt 35.Rubber plug

Fig.4-4 Brake
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Replace brake shoe

—  Place the forklift truck on level concrete.

— Start engine and raise forks about 100mm.

— Place chocks behind rear wheels to prevent movement of forklift truck.

— Loosen wheel nuts two or three turns each.

— Tilt mast fully backward, and place a wooden block under each side of outer mast.

A Warning

® Do not allow wooden blocks to touch

front tires.

—  Tilt mast forward until front tires are raised from ground.

& Warning

® Do not unscrew the wheel nut before

the wheel rise from the ground.

—  Support forklift truck by putting additional wooden blocks under each side of front-end frame.

— Stop engine.

- Remove wheel tire nuts and brake drum. Remove axle shaft, lock nut, and lock sheet.

— Remove wheel hub and brake drum.

— Replace brake shoes with new ones.

— Reinstall hub, brake drum, locknut and lock sheet. Adjust bearing clearance.

— Adjust shoe to drum clearance: rotate wheel counterclockwise and at the time press down
brake pedal several times.

— Take out every padding block: take out according to reverse procedures when inserting.

— Make sure no person or obstacle is around forklift, then operate forklift in reverse at 2 km/h to
3 km/h, set foot on brake pedal 2~3 times.
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6. Vacuum booster(Truck with Chinese engine)

1. To use foot brake, when depressing the brake pedal, the vacuum booster pushrod is pushed by
pushrod directly, brake master cylinder pushrod power is increased due to the vacuum booster,
and then brake master cylinder main piston is pushed to get the master cylinder brake fluid into the
right brake cylinder and push the brake cylinder piston, thus the brake shoe is pressed on the
brake drum and the wheel is braked.

Master cylinder Vacuum boosters

l I
I 1 r 1

Auxiliary tank Main tank«

Vacuum hoses

Auxiliary piston

. Membrane.
both sides of the membrane 1s vacuum

Fig.8-1 Working principle of vacuum booster

Chamber membrane separator
Right housing

Vacuum one-way valve Chamber membrane

Left housing Valve spring

Rubber reaction disc - . = Air filter

Brake master cylinder pushrod

Booster pushrod

Membrane return spring Vacuum valve

Fig.8-2 Vacuum booster structure
Brake pedal free travel is 5mm-15mm, please check when the brake pedal is too low:
(1) If oil leakage in the pipe;
(2) If air in the pipe;
(3) If brake adjusting mechanism malfunctions, or the clearance between disc and drum is too
large.
(4) If brake booster function is invalid.
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7. Hydraulic boosted braking assembly (Imported engine type)
Hydraulic boosted braking assembly refers to fig.4-5. It is composed by the joint of hydraulic

booster and brake master cylinder, boosted part is applied hydraulic oil, and brake master cylinder
applied brake fluid.

Boosted part uses power from multi-way valve to pressurize master cylinder part. Hydraulic
feedback system in the component feeds back to operator a pedal force that is directly
proportional to brake pressure, so it is easy to do braking control adjustment.

Brake master cylinder can be operated manually at any time through assisted part. Brake pressure

formed by manual operation depends on the applied pushrod force.

1. brake master cylinder assy 2. Nut M8 3. Washer8 4.Shim 5. Hydraulic booster
Fig.4-5 Hydraulic boosted braking assembly
7.1 Hydraulic booster

Hydraulic booster and steering system share the same hydraulic oil, they can work separately, or joint
to use when necessary, but do not intervene mutually.
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PS

=/

To brake master cylinder

Oil port connection: P: Connect the oil-out of steering gear pump
T: Connect oil return pipe of hydraulic oil tank
PS: Connect P port of hydraulic steering gear

Fig.4-6 Hydraulic booster shape and working principle

joint cap
(T=72~95N.m> i
pad “1J” shaped pieces

Bar the importation

decompression pistons

block

bar work

rings Q % ‘
sliging.bac pistons-oriented // Risten
Q (T=26~36N.m)
@ , (T=14~18N.m> @\ \

& / \ piston spring
& Y
<@\ slide bar spring > _/< O-ring

slide bar stop
Output bar

seal\@ k
; packing sheet
(T=8—~11N.m) \ "

96

Fig. 4-7 Hydraulic booster structure
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Hydraulic booster dismantle
— Dismantle rod connector and input rod.

- Remove the brake booster nuts from
pedal bracket.

— Dismantle the pipeline from brake master
cylinder to brake booster.

— Take down brake booster and brake

master cylinder.

— Separate brake booster and brake master
cylinder.

To install, reverse removal procedures.

& Caution

® After dismantling pipeline,

avoid
dust and impurity getting into inner

cavity.

Hydraulic booster disassembly
- Remove dust cap and input rod.

— Remove guiding rod and output rod.

— Remove O-ring, piston spring and washer.

— Dismantle piston guiding.

— Remove piston and working beam.

- Remove snap ring and pull out slide bar,

spring and baffle plate from piston.

Remove plug, reducing valve and spring,

do not disassemble reducing valve
assembly.
Belicl sressiure pstos
Belief pressure
pring
Mz
To reinstall spare parts, reverse the

disassembly procedure.

Inspect

— Check sealing gasket and replace if
damaged.

— Replace damaged O-ring.

— Check if there is scratch or wear on
cylinder body, piston, slide bar, working
beam, output rod, guiding rod, reducing
valve assembly and piston guiding sliding
surface, replace if necessary.

Attention to reinstall hydraulic booster:

— Use light oil(not gasoline) to clean parts.



Avoid impurity get into parts inner cavity.

Apply hydraulic oil to the moving part

surface before assembling.

Pay attention to the direction when
assembling reducing valve assembly and

slide bar.
Do not install the slide bar reversely.
Install the snap ring in place.

Insert
piston and working beam into cylinder
body and make sure piston groove
direction. The below figure shows the
mounting position of brake master
cylinder and tightening position of piston
guide. Piston guide tightening torque is
26~36N-m.

Hydraulic booster fault diagnoses and corrections

4 7~ "3
\=

Pistons

Install guide rod to downward the air vent.

Install dust cover to downward the air
vent.

After installing cylinder body, piston,
output rod or guide rod, adjust the
projected length of output rod with shim.

Projected length is 18 £0.1mm.

| L 18+01mm

condition

Probable cause

Corrective action

Oil leakage

Repair or add oil

failure

Oil pump or priority valve

Repair or add oil

Brake does not work efficiently valve

Impurity in the slide bar

Clean or replace

Impurity in the

reducin
9 | Clean or replace

valve
Oil seal wear or leakage Replace
Hard brake Slide bar valve failure Replace

Brake locking

Impurity in the slide valve

Clean or replace

Oil pressure is not zero when
releasing the pedal)

Output rod absorbs impurity | Clean or replace
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7.2 Brake master cylinder
Brake master cylinder structure refers to fig. 4-8. End part is fixed with internal circlip, and the

master cylinder piston operates with the help of controlling brake pedal through hydraulic booster
output rod.

Ol reservior tank

Cylinder by
/ Spring brucket
4 ; Spring
; t
@ ﬁa'

-

1
(\(((@

Stop washer
Piston /O
Snap ring

Fig. 4-8 Brake master cylinder

Spring brucket rimary cup

Sccondary cup

7.2.1 Remove
1) Take apart brake master cylinder and brake booster.
2) Take apart snap ring, piston, stop washer, spring bracket and spring.

7.2.3 Inspection
Check the master cylinder’s parts in brake fluid for damage and deformation.

Num. Condition Method
1 There is excessive wear or damage on the surface of piston or cylinder Replace
2 The clearance between piston and cylinder is bigger than 0.15mm Replace
3 The leather bowl is weak and damaged Replace
4 Spring loosen or damage Replace
5 Reservoir oil tank deformation or damage Replace

3 Caution:

» Through away the primary cup and replace a new one.
* Keep the work plane clean.
* You can’t use other fluid or oil but brake fluid.
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7.2.3 Assembly
To install, reverse the order of removal.

Caution:

1) Clean the parts in brake fluid.

2) Daub brake fluid on the frictional surface of piston and cylinder.
3) Itis forbidden to cut and damage the surface of the piston.
)

4) The position of the piston cup and spring bracket must be correct (refer to fig.4-9)

Bleed air plug

Quick valve

!:T:g 7. ONm
(0.7 -09 kg-m,
5.1.6.5h.1b) [}

_ Primacy cup
. \l&:nap ring

/

—

Spring bracket / Secondary cup

Spring

Spring bracket

Fig. 4-9 Cup. spring bracket position
Brake master cylinder disassembly

—  Separate brake master cylinder and brake pedal.

— Take down snap ring, remove piston, insulation pad, spring seat and return spring.

Check

Clean all parts in the brake fluid and check their condition.

Serial No. Check condition Corrective action

Obvious scratch or wear on moving surface of

1 . : Replace
cylinder and piston
Clearance between cylinder body and piston

2 should not exceed 0.15mm. Replace

3 Weak and damaged auxiliary leather collar Replace
and pressure leather collar

4 Weak and damaged spring Replace

A Caution

® Throw away the removed leather collar, and replace with new one.

® Do not use other cleaning agent to clean parts.

® Remove the parts in clean ground and place them in sequence neatly.
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8. Fault diagnoses and corrections

Fault

Probable cause

Corrective action

Insufficient brake

Oil leakage in brake lines
Air in brake lines
Water or oil on linings

Correct and replenish
Bleed air
Clean or replace

force Uneven wear or contact of linings Grind or replace
Improper functioning of brake valve Correct or replace.
Clogged oil lines Clean
Uneven tire pressure. Adjust
Improper brake adjustment Adjust

Unequal braking
(forklift truck veers

Water or oil on brake linings

Foreign pieces in brake drum

Damage on friction lining

Improper contact of friction linings

Worn friction lining

Worn, warped, rusted or damaged brake

Wipe or replace
Clean

Grind or replace
Grind or correct
Replace

Correct or replace

to one side) drums

Improper operation of brake cylinder Correct or replace
Incorrect brake shoe sliding Adjust
Guard plate bolt looseness Tighten or replace
Guard plate warp Replace
Improperly adjusted wheel bearing Adjust or replace
Clogged oil lines Clean
No free play of brake pedal. Adjust
Incorrect brake shoe sliding Adjust
Incorrect brake cylinder operation Adjust or replace
Damage piston cup Replace

Brake dragging | WWeak or broken return springs Replace
Back-flow hole of brake master cylinder | Clean
blockage
Clogged oil lines. Clean
Incorrect wheel bearing adjustment Adjust or replace
Lining surface harden or foreign pieces Repair or replace
on it.
Warped back plates or loosed blots. Repair or replace

Brake noise

Brake shoes warped or improper install.
Worn linings.
Loose wheel bearing.

Repair or replace
Replace
Repair
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9. Brake schematic

) Brake
- Oil storage
) tank

Vacuum assisted brake Brak
master cylinder assembly ¢

Vacuum
check valve

@ Vacuum pump

Fig. 4-9 Drum brake (Vacuum boost)

{1 |

Multi-way valve

]

Hydraulic power
brake master cylinder
assembly

S i
1

Gear
pump

Oil filter

tank

Fig. 4-10 Drum brake (Hydraulic boost)
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V .Hydraulic system

1.Data
Main pump
Model CBQ-F550-AFHL
Type Gear
Driving Engine power output gear transmit
Displacement (ml/r) 50
Rotated Speed (r/min) 600~3000
Output pressure (Rated/Max) MPa 20/25
Z BRI
ARRIES 20MPa
BUE I 160L/min
T2 A E B 19+0.25 MPa
It ey 22 4 W A 5 T ) 9+0.25 MPa
S ER RS 15+0.25 Mpa
R 73 i 13 L/min ~16L/min
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2.Trouble diagnoses and corrections

Main pump

Trouble

Probable cause

Corrective action

Low oil level in tank.

Add oil to specified level.

No oil from oil

pump

Clogged suction pipe or

strainer.

Clean oil line and tank. If oil is dirty,

change.

Worn bearing damaged

backup ring and O-ring.

Replace faulty parts.

Low discharge

Maladjusted relief valve.

Readjust to specified pressure using

pressure gauge.

pressure on oil

Retighten suction side pipe.

pump. Add oil in oil tank.

Air in oil pump. Check pumps oil seal.
Do not operate pump until bubbles in tank
disappear.

Cavitations due to crushed
Adjust or replace crushed hose and clean

suction hose or clogged
strainer.

strainer.

Air being sucked from loose
Retighten each joint.

suction side joint.

Noisy oil pump ‘replace with new oil having proper

viscosity for temperature at which pump

Cavitations due to too high
is to be operate.

oil viscosity.
to operate when oil temperature is
normal.

Bubbles in hydraulic oil. Determine cause of bubbles and remedy.

Faulty oil seal on pump,

Oil leaking

from oil pump

faulty O-ring or worn sliding

surfaces on pump.

Replace faulty parts.
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Control valve

Trouble

Probable cause

Corrective action

Pressure of relief
valve is not
steady or too low.

Loose of pressure-adjust screw.

Readjusted and re-tighten.

Distorted or damaged pressure-adjust
spring.

Replace.

Worn or blocked relief valve core.

Replace or clean.

Pump abated.

Examine and repair pump.

Fork tilt forward
when control
lever is used
while engine is
off.

Worn or damaged tilt lock valve.

Replace valve core and tilt lock
valve as an assembly.

Broken tilting lock spring.

Replace spring.

Damaged tilt valve plunger O-ring.

Replace O-ring.

Mast is unstable

Replace tilt relief valve

when tilting Malfunctioning tilt relief valve.
assembly.
forward.
Valve body and spool valve is worn .
. Replace spool valve with
and clearance between them is too -
Lowering specified clearance.

distance of mast
is big when spool
valve is in the
centre.

great.

Spool valve is not in centre.

Keep being in the centre.

Cylinder seal abated.

Examine and repair cylinder.

Taper valve is worn or blocked by dirt.

Replace or clean taper valve.

Damaged or distorted
reposition-spring.

Replace spring.

Dirt exist between valve body and

Spool valve is not Clean.
return neutral spool valve.
position. Blocked control device. Adjusted.
Not coaxial parts at reposition Reinstall., be coaxial
Damaged O-ring. Replace.
Faulty seal of joint. Check and retighten.
Leakage Clean seal plate and retighten

Loose seal plate.

blots.

Loosed lock-nut of relief valve and

connect-nut between plate and plate. PR

Valve disk of priority is blocked. Adjust.
Steering is heavy.

Signal port is jammed. Clean

71




3.Main pump

The main pump is a gear type consisting of a pump body; pump cover, a pair of gear,
bearing and seal ring. This pump uses pressure-balance type bearing and a special
lubrication method so as to get the minimum clearance of the gear flank.

Since the pump body and cover are made of aluminum alloy, they are light and rigid.
The drive gear and driven gear are integrated with their respective shafts, which are held
against the pump body with bearing. The bearing made of special material, serves both as
bearing for each shaft and as side plates for the gear flank.

At the drive shaft side, an oil seal is press-fitted into the pump body to provide oil
tightness performance. Oil tightness between pump body and pump cover is secured with
a packing of a special shape.

Counterclockwise rotation

Fig. 6-1  Anti-clockwise rotation gear pump

1. End cover 2. Pump body 3. Bearing 4. Bearing
5.Drive gear 6.Driven gear 7. Forward end cover 8. Seal ring
9. Seal ring 10.Seal ring 11. Seal ring 12.Bolt

13. Lock washer 14. Seal 15.Lockring

72



4. Multi-pathway valve
4.1 Summary

Two pieces type multi-pathway valve consists of inlet, outlet and slide valve. Dividing
valve and main safety valve are installed at the inlet.

The main safety valve can adjust oil pressure of the control oil pipe. lts pressure has
been adjusted when it is on sale, please don’t adjust it without permission.

Steering safety valve is used to adjust the oil pressure of power steering oil pipe.

Slide valve controls the raise, tilt oil cylinder. It makes the oil flux changed by operating
raise and tilt valve stems in order to control the oil cylinders.

Tilt slide valve is equipped with front-tilt self-lock valve. oil from hydro cylinder returns
to oil box from output, and every piece of valve is sealed by maneuver “O” ring. At the
same time, there are installed a single direction valve. Refer to fig. 7-2.

misin attachmert
safety valve lifting valve tit valve valve sttachmert walve

PT _ZGL8
main safety valve
pressure port

{19MPa)

Py O

i PT 26178

steering pressrue port
[ShdPa)

dividing
valve

| e U — ) S . m—"

Fig. 6-2 Multi-pathway valve

4.2 Adjusting the pressure of the main safety valve

The main relieve valve has been adjusted before leaving the factory, , it is not allowed to

adjust at will in general condition. Adjusting way is as follows:

(1) Park the truck on solid and smooth road, place in neutral, pull up the hand brake
handle, tilt the mast backwards to the end, and drop the fork to the ground. The
engine stops.

(2) Open front soleplate, release the pressure mouth bolt of oil inlet pipeline in the
multi-way valve, and put in clean place. If hydraulic oil outflows, please protect the
environment.
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(3) Connect the pressure gauge. Notice: a. Specification of gauge should be larger than

20Mpa. b. taper thread at pressure mouth matches: Rc1/8R1/8; c. tightening torque is

20-22Nem.

(4) Start the engine, place the mast in vertical, and the fork is 300mm from the ground.

(5) Read out the indication in the pressure gauge, and judge is the main safety valve of
multi-way valve is in normal scope.
4.0t~X5t: 19.5MPa*0.25 MPa

(6) If the pressure is not in the normal scope, please release the main safety valve lock

nut, and adjust adjusting bolt.
If the indication is smaller than the normal scope, inner hexagon spanner the adjusting
bolt in clockwise (+) to increase main safety valve pressure.
If the indication is larger than normal scope, inner hexagon spanner the adjusting bolt
in counterclockwise (-) to decrease main safety valve pressure.

(7) Stable the pressure in normal scope for 30’s.

(8) Release pressure gauge, install the bolt, and the tightening torque is 20-22N+m. Drop
the mast to the ground and tilt backward to end.

(9) Retighten the tightening nut, and fix it on the front soleplate.
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5. Hydraulic system circuit
Imports of engine forklift truck |

The high pressure oil from main pump goes to control valve and divide it to two parts by
dividing valve inside control valve: one of them goes to control valve and then goes to
lifting cylinder or tilting cylinder, another part goes to steering gear to control steering
cylinder. When lifting and tilting spools are in neutral, high pressure oil returns oil tank
directly from passway. When pulling lifting spool, high pressure oil goes by throttle valve
and then push piston rod under lifting cylinder piston. When pushing lifting spool, it is that
bottom of lifting cylinder piston connects with low pressure line and then piston rod drops
by deadweight and weight of cargo. In this time, oil from lifting cylinder goes by
unidirectional speed limiting valve so as to control the falling speed. When operating tilting
spool, high pressure oil goes to front house of tilting cylinder and another connects with
low pressure line so as to make mast tilt forward or backward.

When press the brake pedal, the rod of the brake booster be pushed, the
slide valve open, the high-pressure oil goes into piston and push the piston to
push the brake master cylinder, and make the function of brake booster. The
structure of brake booster, please see the chapter about brake system.

lifting cylinder

steering cylinder

full hydraulic redirectar

brake hooster P T

-
|
( |
cotrdlais b unidirectional
L \ speed limitvalve

o

}

K"
TRk

tilting cylinder

o B m———— r qg

tank [ =—te

Fig. 6-3 Hydraulic system principle diagram
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[Domestic engine forklift truck |

The high pressure oil from main pump goes to control valve and divide it to two parts
by dividing valve inside control valve: one of them goes to control valve and then goes to
lifting cylinder or tilting cylinder, another part goes to steering gear to control steering
cylinder. When lifting and tilting spools are in neutral, high pressure oil returns oil tank
directly from pass way. When pulling lifting spool, high pressure oil goes by throttle valve
and then push piston rod under lifting cylinder piston. When pushing lifting spool, it is that
bottom of lifting cylinder piston connects with low pressure line and then piston rod drops
by deadweight and weight of cargo. In this time, oil from lifting cylinder goes by
unidirectional speed limiting valve so as to control the falling speed. When operating tilting
spool, high pressure oil goes to front house of tilting cylinder and another connects with

low pressure line so as to make mast tilt forward or backward.

litting cylinder

steering cylinder

I_V_'T/i IL

full hydraulic redirector
L 7L
151
P T s :
cantrol walve 2 unldlre;tm.nal
speed limit valve

e
| gt
¥ I 4
| -
|
gear

purmp

tilting cylinder

tanK Il —

Fig. 6-4 Hydraulic system principle diagram



Lifting cylinder

Steering cylinder
Tilt cylinder
A T N AN
Full hydraulic | |
steering gear? /=1 One way speed.o ) -
limiting valve [
[
=) | Ay I b |\ A\ =
!
il LS‘ (F A A |B. A By i
—
R R .
[t 5 |
|21 N
\ oy
f— W AP | un
Pt Py
Gear pump

T

Dipstick T Air breathing filter
|

Oil tank
Fig. 6-5 Stone forklift Hydraulic system principle diagram
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VI. Lifting system
1. Summary

The lifting system is composed of inner and outer mast, fork arm carrier, fork arm,
load backrest, chain, roller, lifting jack, and tilt cylinder, etc. Oil line system, hydraulic
pressure system and it compose fork lift truck work equipment. This equipment is
performing framework of load and unload. Commonly common mast has simple mast,
double mast and Triple mast class mast framework type. Fork lift truck what is made in our
company backing boardch Double high visibility mast, Double full free lift mast (including
container mast), Triple full free lift mast, mast framework adopted is CL model
juxtaposition roller type.

Double high visibility mast

Double mast is composed of outer mast which can't lift and inner mast which can lift.
Lifting jack bottom is fixed on outer mast below cross beam, oriented with pin. Piston rod
extremity is joined with upper cross beam of inner mast; cylinder body is fixed on outer
mast fixation board with U-bolt. Commonly free lift range is 100 mm ~145mm, which is
difference with different tonnage. Two lifting jacks (fig.7-5 is right) are laid out back of
outer mast to realize high visibility; two lifting jacks are laid outside of outer mast.

Fork arm is hung on fork arm carrier by hook. Roller, combined roller (side roller is
installed middle of roller outside) and side roller (It is adopted combined roller in 1-1.8
tonnage fork lift truck) is installed on fork arm carrier. Combined roller is installed on below
of inner mast.

Pressure oil from hydraulic control valve is entered into lifting jack by unidirectional
speed limiting valve, forced piston and piston rod rising, thereby forced inner mast rising.
At the same time one end of lifting chain on inner mast is fixed on outer mast, the other is
joined with fork arm carrier. Fork arm carrier and fork arm is rising with inner mast rising to
realize aim of lifting goods.

Basic truck mast supplied by our company is 3M, and special order is as follows:
Duplex wide view mast: 2.5M to 6M
Duplex full free lift mast: 2.5M to 3.7M

Triplex full free lift mast: 4M to 7M
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Fig. 7-1 Double stage wide view mast

1.0uter mast

2. Inner mast 3. Load-backrest

2. Assemble debugging data

Double mast and triple mast

Debugging data

4. Fork arm carrier
6.Chain 7.Left lifting cylinder 8.Right lifting cylinder

5. Fork arms

9. Tilting cylinder 10.Roller

Standard type and

Lifting height

Lifting height

lifting height of 2—~4
Mast type ITting height o >4~5 meter > 5~6 meter
meter
Mast For-ward 6° 6° Ca
tllt o o <
Back-ward 12 6 £
angle

Fork arm carrier roller

Adopt combination roller and side roller if rated capacity is less than

3 .5t.
Inspection and adjustment
Place Assembly clearance (mm) Repair clearance (mm)

Mast to lift roller 0.1~0.8 0.2~1
Shims 0.5,1.0,2.0
Mast to back up metal 0.1~0.8 0.2~1
Shims 0.5,1.0,2.0
Inner mast to carriage side

0.1~0.6 0.2~1
roller
Shims 0.5,1.0,1.5
Lift chain deflection 25~30

79




Tightening torque

Place Model or Lifting capacity N-m

1t-1.8t 193-257 (M16)

it chaln lock nut 2t~3.5t 245-314 (M20)

1t-1.8t 124-165 (M14)

Mast support cap blot 2t—3.5t 176-216 (M18)
1t-1.8t

Tilt cylinder lock nut ot—3.5¢ 89-118 (M14)
1t-1.8t

Lift cylinder bolt(top) 2350 76-107 (M12)
1t-1.8t

Lift cylinder bolt(bottom) 23510 22-30 (M8)

Lift cylinder fixing bolt 1t-1.8t 6107 (M12)

2t~3.5t

(cylinder clamp bolt)

Place

Tightening torque (N-m)

Lifting chain locknut

441~539(M24x2)

Bearing cap of mast and drive axle

245~314(M20x1.5)

Tilting cylinder locknut

49~64(M12)

Lifting cylinder bolt

127~157(M16)

Lifting cylinder fixing bolt (U-bolt)

10~12(M8)
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3.Trouble diagnoses and corrections

Condition Probable cause Corrective action
Fork arm 1.Tilt cylinder and ring . . . .
carrier abraded excessively Replace piston ring tilt cylinder.

or mast tilt by
itself.

2. The hydraulic control
valve spring is inoperative.

Replace it.

The fork arms
carrier moves

1. Caused by piston
jamming or bent piston rod.

Replace the faulty parts.

up . .
and dquf) Sjfop much (-jlrt s Strip it down and clean.
sluggishly. accumulated in the cylinder.

Forks are lifted
or lowered
non-smoothly.

1. Carriage bracket

assembly out of adjustment.

Adjust clearance with thrust metal and
carriage side roller.

2. Insufficient clearance
between inner and outer
masts or rollers and mast.

Adjust clearance with rollers.

3. Biting foreign backing
boarderials between
moving part.

Remove foreign backing boarderials.

4. Insufficient lubrication.

Apply grease on contact surfaces of
sliding parts. (butter)

5. Bent carriage bracket
assembly.

Repair or replace.

Forks are lifted
unevenly

1. Lift chains out of
adjustable.

Adjust lift chains.

Lift roller does

1. Grease stiffened or dirt
accumulated on lift roller
and mast sliding surfaces.

Clean and lubricate lift rollers.

not rotate : :
2. Improperly adjusted lift Adjust.
roller.
1. Insufficient lubrication. Lubricate.
2. Improperly adjusted lift

Excessive mast | roller, side roller and Adjust.

noise

back-up metal.

3. Rubber pad on lower of
outer mast is useless for
container fork lift truck.

By adjusting shims and rubber pad,
piston rod is in touch with bottom of

cylinder body after inner mast is in touch

with rubber pad.
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Condition

Probable cause

Corrective action

Insufficient lift
power or no lift
movement.

1. Excessive wear occurs
between the oil pump body

Replace the worn parts or the oil pump

and gears, causing too
much clearance.
2. The lifting jack piston

Yx-ring has worn, resulting in
excessive inner leaks.

Replace Yx-ring.

3. Springs of the multiple
control valves and its relief

. . .| Replace.
valve are inoperative oil
leaks.
4. Excessive wear occurs
of the hydraulic control
Replace.

valve, resulting in
excessive oil leaks.

5. Oil leaks occur between
the hydraulic control valve
sections.

Dismantle for regrinding the
surfaces and reassemble the valve.

joint

6. Leakage occurs in the
hydraulic pipe.

Tighten the joint nuts and inspect the
seal for damage.

7. The hydraulic oil
temperature is too high. Oil
viscosity is too low and the
rate is insufficient.

Change the wrong hydraulic oil or stop
operation for reducing the oil
temperature. Find out the reasons for
high oil temperature and eliminate the
trouble.

8. The load carried is
beyond the  designed
capacity.

Observe the lifting capacity limit.
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Lifting assembly

@—Tightening torque refer to foregoing table
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4. Removal and adjustment
A WARNING
Be careful when removing and
installing the forks, carriage and mast as
they are heavy.
4.1 Remove forks and mast assembly
1) Unlock fork lock pins by pulling them
and move forks to cutout portion in the
middle of carriage bracket assembly.
2) Pull lower portion of fork to remove
its lower jaw and lift it out.

/\ WARNING

a. Keep hands and feet away from forks.

When removing and installing forks
carefully, keep feet and hands clear.
b. Do not remove forks from the end of
the fork bar.
result if the fork is dropped.

Severe injury can

1) Attach wire ropes to carriage bracket
assembly and lift carriage bracket
assembly up with a lifting device.

2) Remove chain attaching nuts, and
detach chains from carriage bracket

assembly.
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Fork lift arm carrier assembly

‘,u

.|‘|

3) Remove carriage bracket assembly

from inner mast.

4) Detach high pressure hose, lift hose

and low pressure hose.

b

~

(R SES)

1
S

i

ropes.

6) Pull out tilt cylinder pivot pin.



7

8) Remove mast assembly.

9) To install mast assembly, reverse
order of removal.

4.2 Disassembly

/\ WARNING

Be careful when disassembling the masts

as they are heavy.

Remove lifting jack

1) Place mast flat on ground. Remove
lifting jack attaching bolts-bolts and

tighten screw.
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2) Slide inner mast, then remove lifting

cylinders.
Remove roller

1) Slide inner mast out until rollers are
exposed and remove little rollers with
bearing puller. Make two pieces of
round board about 10mm thick and
their diameter are ®53 and ®58,
covered on the seat of roller. Then
remove the compound roller and main
roller with bearing puller.

2> Unclench rollers carefully if no bearing

puller or rollers would be smashed.

Remove inner mast
Attach wire rope to middle of inner

mast and slide it out with a lifting device.

INSPECTION

1) Check lift rollers, roller shafts, and
associated parts for wear or damage.

2) Replace damaged parts as required.

4.3 Assembly and adjustment



/\ WARNING
Be careful when assembling the masts

as they are heavy.
Lift roller

Slide inner mast into outer mast and

securely attach lift rollers.

Lift roller-to-mast clearance

adjustment

1) Set roller pitch of inner and outer
masts to “L” dimension. Then proceed

with the following adjustment.

Dimension “L” unit: mm
Model or
tonnage | III grade Il grade
Max.lift 3t 2t~2.5t
height (mm)
2500~3300 368 328
3600 388 348
4000 418 378
4500 443 403
L
— ﬂ?
| ]
\d [Ou!sid: : i

2) Adjustable range “A” with shims:
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a. Dimension:0.1mm~0.6mm.(<2 t)

Outer mast Inner mast
> A [C .

Roller

b. Dimension:0mm ~ 0.5mm (2.5t ~ 3
t).One or two may not using rubber pad;
Dimension:0.1mm ~ 0.6mm if no rubber
pad.

Orientation pin ensure that side roller is
vertical to inner mast track.

] -
Orientation pin : I

- A
Adjusting shim 5
Rubber pad 4l - |
N
A g I

3) It is suitable that clearance of roller
and outer mast is about 0.8mm ~
1mm.Clearance can’t adjustable.

Replace it if roller wears too much.
4) Apply lubrication (butter) to interface
of inner mast and outer mast, interface



of roller and mast. To prevent sand

from entering, it is decided whether to

apply lubrication or not in the area

where sand blown by wind heavily.
Clearance of back up metal and mast
steel

Adjust clearance “B” to 0.1mm ~
0.8mm with shims, which may not use.

Thickness of shim is 0.5mm or 1mm.

Apply a coat of grease to back-up
metals. Install mast and lifting jack on
forklift truck. Connect circle tube and
high-pressure tube.
44 Left and right
adjustment.

1) Install left and right lifting jack on mast,

cylinder height

pin must be installed into orientation
hole of outer mast lower cross beam.
2) Install upper of piston rod on inner mast.
Inner mast lay evenly in the direction of
left, right, upper and lower. If it is not
even, please adjust by putting washer
between hole of cylinder support and
upper end of piston rod.
U-bolt
hand-tighten nuts and lock it with two
tighten nuts. Screws down tighten bolt

3) Installs onto  cylinder,

and nuts to avoiding loosing.
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4.5 Lifting chain adjustment

Installs fork arm carrier on inner mast,
and install lifting chain, then install two nuts
on end of every side. With mast set straight
up, lower carriage completely. Temporarily
adjust clearance of carriage to 74mm
-76mm above ground. If necessary, adjust
with chain adjusting nut.

l

L 11

E174mm

To adjust tension of lift chain, lower
lifting jack until fork is on the ground ,and
adjust chain adjusting nut (three every
side) so that dimension C will be as listed
below when the middle portion of chain is
pressed by a finger.

Dimension C: 25 mm ~30 mm




Adjusting nut

4.6 Clearance of fork arm carrier

assembly and rollers adjustment

1) Measure inside width “A” between
inner masts. Make measurements at
the top, bottom and center (cross
beam) sections.

2) Measure right and left pitches,B,B’,B”
of carriage side roller, carriage roller
and thrust metal.

3) Calculate A-B,A-B’and A- B".Each
result shows clearances between

each roller and inner mast. Adjust

shims of each roller evenly on the left
and right and make clearances,
between smallest part of inner mast
and carriage side roller.

A-B =0.2mm~1 mm

A-B’ =0.1mm~0.8 mm

A-B" =0.1mm~0.8 mm
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| B

Cross roller
Adjusting shim

Fork carriage

N

1§

-
H Side roller Adjusting shim

Complex roller Adjustment screw E

B
= Adjustmen_t screw -
e T
Cross roller/: B B q
Shims
0.5 mm 1 mm

a. Number of shims must be the same on
the right and left sides, when using
shims.

b. After push
carriage assembly to see if it operates

properly.

clearance adjustment,

5. Disassembly and
installation of lifting jack
/\ WARNING

Keep body away from equipment

1) Turn out engine, then make lifting jack
falling into lowest condition that lower
of piton rod is touched bottom of
cylinder body so as to oil flowing back
tank completely.

2) Unscrew piston rod and bolt.

3) Disconnect circle oil pipe, remove
high pressure tubes.




4) Remove U-bolt of outer mast fixation
board and tighten skew of other side.

5) Remove chain of outer mast.

6) Attach wire rope to inner mast and
remove left and right lifting jack with a

liting device.

5.1 Disassembly
Rated capacity is less than 2.5 t
Remove cylinder head and guiding
bush
Rated capacity is more than 3 t
Removes tighten skew and nylon
stopper, then remove cylinder head.
1) Remove dust gasket ring.
2) Remove Y-ring with screwdriver.
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CAUTION: Please not use dust gasket
ring removed, O-ring, Y-ring again,
must replace.

3) Draw out piston rod , remove Y-ring
on end of piston.

5.2 Install and replace faulty parts.

1) Cleanup parts with clean oil before
installation.

2) Then cleanup guiding bush and
piston with hydraulic pressure oil the
same as oil box trademark.

3) Dust or dunghill doesn’t drop into
lifting jack.

4) The order of installation is reverse

the order of disassembly.

Install Y-ring on piston.
Install piston rod assembly into clean
cylinder body.

5
6)

CAUTION : The end of cylinder body
mast slick and clean, installation must
set center, avoid scratching Y-ring.

7) Install replacing dust gasket ring and
Y-ring in guiding bush and cylinder
head.

NOTICE: Apply hydraulic pressure grease



which trademark is the same as tank on

guide sleeve installed gasket ring

8) Rip cylinder head into piston rod,
screw down cylinder body.

6.Disassembly and
installation of tilting
cylinder

AWARNING

Notices proceedings when removing
cylinders.

-Attach wire rope to outer mast, avoiding
mast fall down after removing tilting
cylinder.

‘Keep body away from equipment, no
standing under the fork arm carrier.

1) Lay down fork arm carrier completely.
2) Remove bolt on the left and right
bracket of outer mast, moreover pull axis
out.

3) Remove oil pipe to the inlet of tilting
cylinder.

4) Remove bolt on the bracket of
Chassis, and pull pin out, then move
tilting cylinder.

5) The order of installation is reverse
the order of disassembly.
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6.1 Disassembly of parts

1) Squeeze tilting cylinder with pliers,
then pull piston rod come-and-go as
opening of inlet and outlet on the tilting
cylinder, so remaining oil is discharged
tilting cylinder.

2) Screw earring bolts 2 loosely, and
screw earring 1 out.

3) Remove cylinder head guiding bush
3

4) Draw out piston rod assembly 4 (see
as follows).

5) Remove all dust gasket rings, O-ring
and Y-ring.

6) Remove dust gasket ring in the cylinder
head. Means is the same as discharging
of dust gasket ring in the cylinder head of
lifting jack (see disassembly and
installation of lifting jack).

7) Remove O-ring outside in the guiding
bush.



8) Remove O-ring and Y-ring in the inner
hole of guiding bush (see Fig.
disassembly and installation of lifting
jack).

CAUTION: No using dust gasket ring and
Y-ring removed.

6.2 Install tilting cylinder after replacing
ring

The order of installation is reverse to the
order of disassembly, but should notice
follow proceedings:

1) Lubricate parts with clean hydraulic
pressure oil.

2) Avoid dust and oil dirty dropping into
tilting cylinder.

3) Avoid scratching the end of cylinder
body, and inlet and outlet for oil.

4) Push piston rod to cylinder body
when setting center, especially avoid
scratching Y-ring.

5) Before installing guiding bush, wipe
hydraulic pressure oil backing boardched
with employment oil trademark in the
middle of O-ring and Y-ring in the inner
hole of guiding bush.

6) Don’t scratch O-ring outside in the
guiding bush when installing.

7) Remember install nylon stopper and
tighten screw after screw cylinder head.
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7. Noticing proceeding of
debugging

1) Adjust Forward and Backward of the
mast

Place fork lift truck on the level ground,
operate control lever to realize that mast
inclined forward or backward extremely.
As assembly debugging data required,
adjust combined screw thread length till
according with data of Backward. Then
lock earring ring close. ( please see
foregoing table if you want
tightening torque of M10 bolt)

know

2) Adjust installation position of left and
right lifting jack again

a. Adjust washer in the middle of piston
rod and inner mast bracket if one lifting
jack is not synchronization with the others
when rising or falling, and if one lifting jack
is different height from the others.

b. Loose two nuts on the U-bolt. Mast is
not rise and lower until relative position of
U-bolt and lifting jack is suitable. Then
screw down nuts and tightening screw on
the U-bolt. Thus lifting jack can be used
longer and wear of piston rod can be
reduced.

3) Please see foregoing table if you
want know tightening force of bolt or
screw. Please refer to common bolt
tightening torque prescribed in
company if you know other
tightening force of bolt or screw. (refer to
OPERATION AND MAINTAIN MANUAL backing
boardched with it) .

our
want



VI.Electrical system

A Warning
o

Before checking any parts of electrical system, remove rings and jewelry to prevent

short circuit, and turn off ignition switch and then disconnect battery ground cable.

® Before doing any electrical maintenance, make sure battery cable has been
disconnected.
Description

Cables are covered with color-coded vinyl for easy identification. In the wiring diagram, colors are

indicated by one or two alphabetical letters. Their meanings are as follows:

Letter B N G u O R w Y S P B/W GlY

Meaning | Black | Brown | Green | Blue | Orange | Red | White | Yellow | Grey | Purple

Black | Green
white | yellow

Inspect

Inspect all electrical circuit, referring to wiring diagrams. Circuits should be tested for continuity or

short circuit with a conventional test lamp or circuit tester. Before inspecting circuit, ensure that:

Each electrical component part or cable is securely fastened to its connector or terminal.
Each connection is firmly in place and free from rust and dirt.

No cable covering shows any evidence of cracks, deterioration or other damage.

Each terminal is a safe distance away from any adjacent mental parts.

Each cable is fastened to its proper connector or terminal.

Wiring is kept away from any adjacent parts with sharp edges.

Wiring is kept away from any rotating or moving parts.

Cables between fixed portions and moving parts are long enough to withstand shocks and

vibrations.

The wiring keeps a safety distance with the high temperature thing such as the vent-pipe.
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1 Control box assembly

Component removal

—  Turn key switch "OFF";

— Press lock buckle on control box and open the cover;
- Remove fuse and relay from box.

Explanation

If fuse or relay is broken, replace with new one.

DIf fuse is damaged, be sure to eliminate cause of problem before installing new fuses.
@Never use fuse higher than specified rating.

93



2 Instrument, sensor and relay
Combination instrument assembly

— Remove 4 fixed bolts from meter case. Notice that when installing and removing, please make

instrument surface tilt an angle to avoid damaging the screw thread of fixed parts on truck.
— Take out wiring harness from sleeve, and then instrument can be brought out.

— There is transparent plastic cover to cover, so it can prevent dust and water, and it is fixed by 6
plastic clip buckles, please press down plastic buckles lightly to take out plastic cover when

removing.

— Toinstall, reverse removal procedures.
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Key (start) switch
Disassemble and install

— Remove combination meter. %\@ @ @
— Disconnect connector of wring. é
- Remove nuts, washers, spacers and instrument plate. @

To install, reverse removal procedures.
i v val p u [ Ring nut \
Adjust ledge of switch to proper length when installing. 2 Washer

3 Spacer

4 Meter pancl
Inspect
Use multimeter (with ohm) to check key switch whether it is on at each position.
Switch position Terminal
OFF OFF
ON B1-B2-Acc on
START B1-B2-Acc-C-R2 on

Principle diagram of preheat start switch

onnection point
Position B1 B2 | Acc C R1 R2
Preheat 0 0 0
Close 0 0
Run o) o) o)
Start o) o) o) o)

Backup buzzer disassemble and install
P Left rear pillar (safeguard)

— Remove the wiring terminal, then unscrew the bolt. )

To install, reverse removal procedure Backup buzzer
securing bolt

Horn disassemble and install
— Disconnect horn harness connector.

— Remove bolt and horn.

To install, reverse removal procedure.
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3 Lighting system

Bulb specification

Forklift truck W57 engine Except W57 engine

Bulb Wattage
Headlamp 9V-36V, 15W
Front small lamp 12V-21W 24\/-21W
Turn signal lamp 12V-10W 24V-10W
width guide lamp
Brake sgnal lamp S 1152 20V-2TWIBW

r g p 12V-21W/5W 24V-21W/5W
width guide lamp 12V-21W 24V-21W

Turn signal lamp 12V-10W 24V-10W
reversing lamp
Assembled instrument 12V-2W 24\/-2W
Head lam

p 12V-2W 24V-2W

Warn-up lamp

Location of light
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Front headlight

Disassembly

1. Remove securing nuts of the big-little lamp.
2. Take apart the wiring connector.

3. Remove bolt. lens, then replace faulty
LED with new one.

7) Assembly is the opposite procedures.

Front combination lamp

Disassembly and assembly

1. Remove fixing bolt of bracket.

2. Disconnect the wiring connector.

3. Remove bolt. astigmatism glass, then replace faulty LED with new one.
4. Assembly is the opposite procedures.
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Disassembly and installation of rear combination lamp

— Take down rear combination lamp from overhead guard;

— Bring the whole rear combination lamp to maintain location, remove rear lamp cover,
and remove 4 bolts from back of cover;

- Remove LED penal , loosen 2 bolts from fixed connector, disconnect connector,
replace new LED panel

— Toinstall, reverse removal procedures.

cornering brake light/ Reversing
lamp (amber)  width lamp (red)  reflector (red) [amp (white)

Direction switch

Disassemble Sleeve hole) ] 7 = 4 5 o
1.Remove combined switch Color | Yelow | white | Brown | o | o N
QY‘GPH WQO‘ WWJEE’ n rown ue
2. Unscrew the screws, and disconnect o <
anoite
the wiring connector. position c0OWe OWeOWBeOWeOWeOW
To install, reverse the order of removal. gy O O
F 1 o O
N O
F1—Forward 1 gear R © O

F2—Forward 2 gears
R—Reverse gear

Direction switch check

— Disconnect switch connector clip, and check if each point is connected.

— Use multimeter (with ohm) to inspect whether each position is connected: F1, F2, N,

R.
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y m ST Position Contact
¢ 2 gear ST N
, \ F1 26
f Forward 1 “
7,]5D gear F2 3_6
1 N
] N 1—6
115" Reverse i N )
*}%i/\j\;'::::;3;;3??};;;;/; _ R 4—6
Light switch Turn signal switch
Dismantle Sleeve hole| | ) A 4 5 )
29. Dismantle combination instrument. Color| wnite |, | wnite | | Bue
30. Unscrew screw, disconnect wiring L geen plock plock
connector Egziﬁ; BOWBOWBEOWBOWRBOWBOW
To install, reverse removal procedure Turn left | O——O)
Turn Right Big lamp Nevtral
Turn left pggmg O
Turn right| O O
OFF O
Width lamp — Oo—=0
Power
=0 O O

Turn light check

—  Use multimeter(with ohm) to inspect whether it is on when turn light switch is on these

positions: left turn, N, right turn.

~ 77O~ Tum left "
N A S_/{ig Position Contact
. Left turn 1-2
N OFF
Right left 1-3

S

,"\\\;;[ _
~ 4/~ Tum Right

Inspect lighting switch
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— Disconnect switch connector, and check whether each connection point is on.

— Use multimeter (with ohm) to inspect whether it is on when lighting switch is on these

positions: head lamp, width lamp, OFF.

View from "C"
Width lamp Position Contact
/ Head lamp 4-6
OFF =
60° Width lamp 4.5
E/EE /" Big lamp oFF OFF
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002

preheat start switch QK

onnector Explain
semectorlB1 B2 [ aec| C | RI|RP p
OFF
preheat X | X X Preheat | ryn N
close >< >< AXA
run X | X X start and preheat are short
working,automatically return.
start >< >< >< >< ><

Fig.1-1

Right head lamp

CPCD40/45-XRG76,CPCD50-XRXG76 Electrical system diagram

XDC |
10 Sy W —— Battery 12V IC
A o e
I T Alternator
oot
I I
wl I
FT
. JF |
| | I
J0lStart reloy ) L = _
re 004 [~]005 - ———— -
I o
} } Starter
| |
[ B [ =
i Posit] ( :
055 ositive power supp
1 S
2 6
o3 ‘ Omoc 007 Jos(Preheat relay) - 4
006 R2 r T 8 R Glow plug
Acc
K LBJ Preheat relay coll end’2
-
ACC 88 45 2 — |
i 045
. 71 Eig w— ‘4845 L 61 signal 1 } }
702 reneat In@Cotor am|
(40 130 Chorge indicator larp P 6 GND-1 046 | |
a3 {Gi} Ol pressure indicatgr lamp Sy-p | | TB
i, O3l ey Oil temperature indicator lamp E [: U 9 4 44 047 } |
032 : 056 .
"6 ~ 7D5 Engnie fault alarm lamp 65 dt of signal 1 048 | |
—— @) gii {G2} Water temp m e e e o [ |
i = = 049
® 3 ot tenp N heathed & \ !
& Tiner NZJ:% snea e S
o {Gs} Oil-water separator|indicator| lanp (W
Start control relay _—7 035 7ps PO n
Jae K4 057 70
= 707 P Jo9Fault relay CAN-LO
SI3 936 o ‘ id-position indicotor| lamp 76
[l Bl CAN-HL
b 052 /4 Forword solenoid valve 75
speed | F1(f#) 024 kB” CAN-LL
Nl v ICSI 33
Fo k) _— 053 a3 B4 High and low spded switching solefoid valve =L
NE) Ve ¥ 026 ’:TJ ‘ Forward rela: ‘%‘Q 59 ne
w w054 B2
\T)Q% @YE solenoid valve
o hHigh‘ and low speed rel E:,j Loft 1 ing lamp
o5 M@H = Right reversing lanp]
— e o 023 7 BJ
oo Lo® Reverse Buzzer
JA5(Reverse relay)
{E Rear headlomp
1 D2 Turn left indicator lamp
I e Left turn signal lamp-Frant
= ng K& o109 062 Left turn signal lamp-Rear
SG
= IOEU EE’S Right turn signal lamp-Rear
l = Right turn signal lamp-Front
07 5.2 Turn right indicator lamp
R4 7 Warning  lamp
- o P U5 ‘ ﬁ;’z Left broke lamp
R9 Cap power supply 1 = Right brake lamp
— 041 >
R10 042 Cu>p power supply 2
R11 050 Cng power supply 3
R3 Cap power supply 4
— 051
4
i o <L o Ll
—
DL JQ7(Reversing handrail horn reloyd
=T
Z 014
011
R1 o0g K5 D61 Rear-left width lamp
— o
— Ly 5.1 Rear-right width lamp
009 B L1 Front-left width lamp
] NERY . ’
J08(Headlamp reta;‘) o0 . Front-right width lonp
Left head lamp
D4

Note: “X" means N,

Number| — Sign

Instruction

1  —

Fuse

Banked battery

e | I+

Reloy

Normally open switch

Normolly closed switch

Horopole double throw suich

/ Flasher
8 Solenaid
9 Horn

10 Sensor

Bulb

Buzzer

Resistance

Glow plug

Diodle

Pointer  gauge

Control box

Pre-heat & start switch




002

Battery 12V DC

preheat start switch OK

sosiamecterlB1 B2 | Acc| C | RT|R2 Explain
preheat >< >< X Preheat N rpin
close >< >< AXAM
run XX | X artand preheatare shor
ctart >< >< >< >< >< working,automatically return.

Note: “X" means ON,

Number|  Sign Instruction

| =3 | fuse

2 | Il

Banked battery

Relay

| ]
s

Norrally open switch

| ! SN LT Ny T
2 [ ; ! T‘ Alternator
001 ‘
= il N3
‘ J
JRIStart reloy ) L
F2 004 [—_ ] 005 — JE— J—
é 05— | ‘ @ @DT
“ ‘ Starter
| |l ¢ E
[
3
R8 055 Positive power supply
— 1 5
= 6
FL 003 1 oC™\ 007 JO6(Preheat reloyp 4
o B 039 R
Re 1 Glow plug
ws |, S
oK [ Preheat relay coil e
end
ACT 8 45 2L U““r T
7Dl s 028 ig 61 signal 1 045
R7 e 29 | cp indicator | Preheat start indicator B
= 703 0 030 arge mnalcator Timp 0il_pressure |indicator lamp 62 OND-1 e
= 44| OV2 147 K
705 0, 032 Engine fault |indicator 056 N
& s s = vlsdl Y 65 ECU94 83 signal 2 048
— 034 % Ol terp - a4 GND-2 049 J
i - Timer ( W@@dt@
107 o 058 ~=dil-water separqgtor indicator|lamp *
e Ll Sh@&th@d 4 | CAN-HO .
K4 Parking Indicator L 057 |,
J09CFault pelay) 1 LCAN-LO u s
D6 4 Left [reversing lamg 75 [ LANHI 3DBD
s . Ké . % ngj Right reversing lamp 53 CAN-LI 1
— Reverse|warner 59 «“Line 7 "
JR3Reverse relay)
S8 Rear head lamp
l\éo Turn left indicator lamp
1 o2 Left turn signal lamp-Front
p ¥ e K o L0 D62 Left turn signal lamp-Rear
kil o = L Right turn signal lomp-Front
£9.2 Right turn signal lamp-Rear
o ‘ 5.2 Turn right indicator lanp
7 i
Re 0is ot6 16_3 vorning  lanp
= ‘ l m_— Left broke lamp
R9 041 Cgp power supply 1 = Right brake lamp
—— ==
R10 Iy Cgp power supply 2
RiL 050 E%p power supply 3
% 5 C%p power supply 4
iy 012& 03 Horn
— o EW(R@\/WSMQ handrall horn relay)
H% 014
R wg k3 o2 U Rear-left width lanp
= o | Ly 5.1 Rear-right width lamp
owﬁ L1 Front-left width lamp
H’fw pet Front-right width lamp
JA8(Headlamp relay D 010 13 Left head lanp
D4 Rear head lamp

Fig.1-2 CPC40/45-XRG76,CPC50-XRXG76 Electrical system diagram
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| Norrally closed switch
6 AH}AE:: Honopole doule throw switch
/ Flasher
8 Eﬁ Solenoid
9 Agglk Horn
10| <5 | Sensor
11 & | Bulk
e N Buzzer
3] == |Resistance
14| 2= | Glow plug
15| —— | Diode
16 (/) |Pointer gouge

17 - Control box

18 b1 ke b
ac B

Pre-heat & start switch
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XDeC

Battery 12V DC

Alternator
001
onnector Explain
semectorB1[B2 | e C | R1[R2 p
OFF
J0IStort relay) preheat X | X X Preheat rpn
Fa2 004 [—— 1005 >< >< ON
| | close
} } Starter run >< >< >< start and preheat are short
working,automatically return.
| | stort XX XX X
L A S N
Note: “X” 0N
ote! means )
3
,_‘RB 055 Positive power suppl | s
—
2 6 . ,
Number| — Sign Instruction
FL_ 003 ‘ 131% N Eaép/reheut relay) 4
e |, Re | j‘ e = = Glow plug 1 B Fuse
cc
oK LBJ Preheat relay coil e a’e
mrT N7 1
- 88 45 |2V Lk \ & { | ‘ = | Banked bottery
D1 o, 028 48 ¢y Lsignal 1 045 | I
R7 702 o, 029 Preheat|start indicator I I
— 04D Charge Indicator larfp GND-1 046 | 3 Relo
713 g, 130 G i indicator | 6e ‘
16l | il pressure indicator lamp B | | TB
204 gglg G4} Oil temperature indigator lamp E C U 9 4 44 Sv-e 047 | |
R 715 Engite fault Indicasd 15 | oo dl o Lsignal 2 wag | | 4 ) ——"—— | Normally open switch
02 @) 035 G2} Water temp m @ @ E) o) o [ |
034 f 5 1 049
® 3 Ol tenp 5 84 ‘ \ ‘
> Tiner ﬁ;{{}j sheathed L ——- 0 | Normally closed switch
207 039 [G5} Oil-water separator| indicator| lamp CAN-HO
035706 | y
Jgecstart control relay4 e oy 0a7 3 5 !N 6 o Wonapole doutle throw shitch
L 2 Wek-posiion ndeatol op JEOFault relay] ° CAN-LO 3 Onapale douete TArow S
SB 036 | ;‘ ‘ id-position indicator lamp Y. 71 1685 —{
L@J Bl CAN-H1
b o 052 @Yl Forward solenoid valve 75 3 7 FLQS%@}/\
F1lLowgpe/ed7(]E4 e CAN-L1
SiL ] 53 1
F2 thigh-speed 53 V1’7j JQ3(FDﬁ0ﬁ reloyAl High and low speed switching solemoid volve —Line )
e el 4 59 7 8 Solenaidl
To 054 Py
L= @ Reverse solenoiq valve
JR4(High and lpw speed relay) D64
o = Left reversing lomp 9 Ho)ﬁn
RS »—RO/O% DS54 Right reversing lam
— e g 023 SN Reverse Buzzer
JO5(Reverse relay) 10 4‘#: SQHSOW
s Rear head lamp
D12 o
= Turn left indicator lomp ®
l D2 Left turn signal lamp-Front 11 BUHO
E‘ 018 ke 1019 De_2 Left turn signal lamp-Rear
156] 122 ‘ ) -
IUEU 5% Right turn signol lamp-Rear 18 W BUZZQ’/\
= Right turn signal lanp-Front
| 15_2 oy
o e Turn right indicatar lamp 13 ‘
Warning  lamp
R e ” P —/V'— | Resistance
3 [ 5 3 Left broke lamp
R9 Cap power supply 1 - Right krake lamp 14 GL L
=% YAy oW plug
R10 04 C0>p power supply 2
RIL 050 Cap power supply 3 15 D‘OO‘Q
»
R3 C ly 4 1
g G5 pore sy 16 @ Painter gauge
T
2 0 & 03 Horn 17 1
oL UN(R@V@WSMQ handrail horn relay Control box
[~
Z 014 18
Uﬂ o Pre-heat & start suitch
RL o0s K5 = Rear-left width lam
= T =] D51 Rear-ri i
ght width lamp
009 %S B Dt Front-left width lamp
[l 2.1 Front-right width lamp
J@B(Headlamp relay > g1g D3
[ o Left head lamp

Fig.2-1

prenheat start switch QK

Right head lamp
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CPCD40/45-XRG75,CPCD50-XRXG75,CPCD40/45-XRG75-GW,CPCD50-XRXG75-GW Electrical system diagram
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Battery 12V IC

preheat start switch QK

Explain

OFF
X Preheat | run
i ; o

start and preheat are short

gemectar BY B2 |pc| C | R1|RR
preheat X | X

close XX

run X | X X

start >< >< >< >< ><

Alternator
oot
JQIStart relay )
F2 004 [~ ] 005
B
7 Starter
R8 it 3
L 055 Positive power suppl . s
—  —
2 6 —
&) 4
F1 003 Ca oW Jea(Preheat relay) s
R2 -1 IR Glow plug
Acc ‘ B | 038 72
L= Preheat relay coil en
AC 38 45 SV-1
7Dl «, 028 48 ol sighal 1
R7 029 Preheat Indica tor
040 YA o Charge indicator lamp 1 o GND-1
. [t} Oil pressure indicatar
lamp SV-2
032 Engnie fault alarm lamp 056 .
R e . 033 65 ECU94 g3 | signal 2
® G2} Water temp e
@ = o erp =) neeclle o
Timer temp . = J
-wat -t
207, 038 @ G i sheathed )
L9376 Parking indicator 057 54
70 -
JoS(Fault relay 7¢ [CANLO
75 CAN-H1
CAN-L1
D64 Left reversing lamp 53
1 054 " . i
RS K6 [ Right reversing lom 59 k-Line
bee 023 508 Reverse warner
il Rear head lamp
J i Turn left indicator lamp
I .2 Left turn signal lamp-Front
= g K@ 01y 6.2 Left turn signal lamp-Rear
== e Right turn signal lamp-Front
I 5.2
5 Right turn signal lamp—Rear
| 152 o
o7 Turn right indicatar lamp
2 07 Warning  lamp
oS Ul I Eg’*i Left brake lamp
K3 | .
R9 Cap pover supply 1 Right kroke lamp
— 041 S
RIO 1 Ca>p power supply 2
RIL 050 [:l;D power supply 3
R3 Cap power supply 4
— 051
—
K4
22 w1 o3 y
orn
e JR3Reversing handrail horn relay )
T ‘
014
e
011 D6_1
R1 oog K5 — Rear-left width lamp
— £
— 5.1 Rear-right width lamp
009 DLt Front-left width lamp
D2_1 . .
= Front-right width (
Ja4CHeadlanp relay D i 13 rontrignt eI
Left head lamp
D4

Right head lamp

Fig.2-2 CPC40/45-XRG75, CPC50-XRXG75 Electrical system diagram
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Note: "X’ means 0N,

Number

Instruction

Fuse

Banked battery

Reloy

Normally open switch

Normally- closed switch

6 | ——_ Noropole doukle throw switch
/ Flasher

8 Solenoid

9 Horn

10 Sensor

il

Bulb

Buzzer

Resistance

Glow plug

Diocle

Pointer  gauge

5 2
71
34

Control box

Pro-heat & stort switch

working,automatically return
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XDC

| [ o I
| U W\ P A * 7
Ny ~7>- VA
00t \ \
| |
| |
I+
JF |
| I
JiStart relay L = _
fe 004 [ 1005 | — -
oy \ oo
L= | |
\ ‘ [
1 JEING=
] > = _
4 Loy [Jo6Preneat relay)
FLo AN 7 L 039 IR
106 ( R2 Lo 504 038 | I
0 Acc L=
aK EOL
ZD1
R7 029
040 202
KO 703 g 030 o
{ Gl
g G
R6 Y {G2}
— 027 034 e
— \E, 1637
N
[ —035706
K4
Je2(Start control relay)
2 /ﬁ D7
S13 036 : :‘ ‘
L@q =1 052 @w
Low speed| F1f#) 024 ‘ZB‘"‘ =
st
) L]
high speed| F2 i)~ 053 Wh = JoatForvard relayfd
Ste V2R 4 026 ‘ @
o B
oo Lo 054 E\Ye
‘ Jo4 ]
(High and low speed relaly) De_4
R S2 025 M1 D3_4
R3 O—VQR; évlﬁas
022 o, | 023 BJ
= el & 513
J05(Reverse relay) 16R 043
JAa9(Cold start auxiliory relay) s
=1 037 18R 044
| Z |
021 L=
D2
[ D2
— g @ 1019 D62
@ 0= D2 2
I 020 D52
| D5_2
017 D7
R4
a0, 01s 016 D63
—T
K3 | 153
— T
VDA I
+ + A
R8
041 » Cop power supply 1
| e
> Cap pawer supply 2
R10 050
> Cap pawer supply 3
K s
Cap power supply 4
R o ﬂ 03
DL JA7(Reversing handrail horn relay )
L1
\ [ o
LZJ
Ui D6_1
RI wg K5 -
— D51
—T ’7 “ =
EIE DL
L= ] 2.1
JR8(Headlomp relay ) g1g 03
{ D4

Battery

Alternator

Starter

Glow plug

Preheat indicator

Charge indicator lamp

Oil pressure indicator lamp

Oil temperature indicator lamp
Water temp

Oit temp

Timer

Parking brake lamp

Mid-pasition indicator lamp

Farward solenoid valve

High and low speed switching solenoid valve

Reverse solenoid valve

Left reversing lamp

Right reversing lamp

Reverse warner

Cold start temperature switch

Electric flameout switch

Rear headlamp

Turn left indicator lamp
Left turn signal lamp-Front
Left turn signal lamp-Rear
Right turn signal lamp-Rear
Right turn signal lomp-Front
Turn right indicator lamp
Warning lamp

Left broke lamp

Right brake lamp

Voltage regulator
Fuel lift pump

Harn

Rear-left width lamp
Rear-right width lamp
Front-left width lamp
Front-right width lamp
Left head lamp

Right head lamp

preheat start switch QK

onnector Explain
pot B1|B2 |Acc| C | RIIR2 p
OFF

preheat X | X >< Preheat run o

close X | X Alé

run X | X X start and preheat are short

working,automatically return.
start >< >< >< >< >< ’

Note: “X” means 0N,

Number

Instruction

1 +—

Fuse

2 |

Banked battery

Relay

Normally open switch

Normally closed switch

Honapole doutle thron switch

/ Flosher
8 Salenoid
9 Horn

10 Sensor

11

Bulb

12

Buzzer

13

Resistance

14

Glow plug

13

Diodle

16

Pointer  gauge

17

Contral box

18| @

Pro-heat § stord siftch

Fig.3 CPCD40/45-XRW35,CPCD50-XRXW35, CPCD40/45-XRW34,CPCD50-XRXW34 Electrical system diagram (without OPS)

105




XIC,

Fig.3-1

I T . 1
001 I I
| |
| |
= F |
| e |
JaiStarter Relay) L = _
| 2, W el = =5
| |
L= | |
|
L
| L = —
4 $6°——| JR6Preheating Relay
FI_ 003 T\ 007 7 L 039 I | S
s s O Bl é:a 038 |
— Y 50—
%6 \o hcc ! N
K EOL
028
R7
= ]
{Gt
ZD4® 031 !
033
RE (o7 ® 034 {Gz}
= @ {G3}
®
035 707 o,
D100 065
036 7D8 o
e storto fm« Relay) | 073 zpo, ®
:—r_E} H T 0 t-Function Valye Relay |
L P 5 L P 076
N TS
T e O
067 new-necin vee s {070 | j—mm—
Mo L ez |
F B in et 2 s —§
B 122 LS A e wid reap B3 g 4
— R J— 154
B Bl
069 B e et V10n Y St Ve Bt on
:@1‘054 |
R a;w m
—
| —
S2BJ2
s13
R 043
Ja10(Cold Start Auxiliary Reloy) s
1 037 R 044 4
— [S—
01 L= ®
D2
®
{ o2
K@ 019 6.2
08 o @
E9 NG o2
[ 020 QB2
| ® 052
017 D7
R4 ®
— 015 016 D6_3
. K3 | @3
= -
VDA i
RI0 Cabin Power Supply 1 + +
=l
Ril 042 Cabin Power Supply 2
—
Ri2 p50 Cabin Power Supply 3
| S—
R3 o5t Cakin Power Supply 4
| S—
R8 Seore Power Supply
| S—
2 mié o3
DL J@7Reverse, Armrest, Horn Relay)
1
| % L o4
L=
01
Rl 008 KS o @ ];:'1
= ' ®
® Dt
o D21
Ja8(Headlight Regay) )
D4
l ®
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Battery
Generator Preheating Start Switch GK
Contact
Position ot B ]- B 8 ACC C R ]' R 8 sl
Preheat X X X Preheat oke Dperation
t Starter Motor 0er X X Start
Operation X X X Start, The preheat gear is for
short-time operation and automa-
Glow Plug Start X X X >< X tically resets.

Note: “X' in the above toble indicates conduction.

Preheating Indicator Light
Charging Indicator Light

Ol Pressure Warning Light

Ol Temperature Warning Light
Water Temperature Gauge
Fuel Level Gauge

Timer

Parking Brake Indicator Light
Seat Belt Indicator Light
Neutral Position Indicator
Fault Indicator Light
Actuating Solenoid Valve
Descent Solenoid Valve

t Forward Solenoid Valve

! Reverse Solenoid Valve
! Left Reverse Light
| Right Reverse Light
! Reverse Alarn Light

High-Speed Solenoid Valve

Buzzer

Cold Start Temperature Switch

Electric shutdown switch

Rear Tall Light

Left Turn Signal Light

Left Front Turn Signol Light
Left Rear Turn Signal Light
Right Front Turn Signal Light
Right Rear Turn Signal Light
Right Turn Signal Light
Emergency Light

Left Brake Light

Right Broke Light

i{woﬁs 't rp lator

Electric Horn

Left Rear Clearance Light

Right Rear Clearance Light

Left Front Clearance Light
Right Front Clearance Light
Left Headlight

Right Heodlight

CPCD40/45-XRW35,CPCD50-XRXW35 Electrical system diagram (with OPS)




NO. Symbol Name QTY Remarks
1 XDC Less maintenance of battery 12V 60Ah 2
2 JF generator -1 Engine matching
3 Qb starter -1 Engine matching
4 QK Preheat Starter Switch -1 Combination instrument matching
5 K1 Combination switch (direction switch) 1
6 K2 Combination switch (turn signal switch) 1
7 K3 brake light switch 1
8 K4 Horn button -1 Steering wheel matching
9 K5 Combination switch (light switch)
10 B1 Water temperature gauge 24V -1 Combination instrument matching
11 B2 Oil gauge 24V -1 Combination instrument matching
12 B3 Timer 24V -1 Combination instrument matching
13 ZD1-ZD5 Alarm light 24V 2W -5 Combination instrument matching
14 G1 Qil pressure alarm -1 Engine matching
15 G2 Water Temperature Sensor -1 Combination instrument matching
16 G3 Oil quantity sensor -1 Combination instrument matching
17 G4 Oil temperature alarm 1
18 D1 D2 Front small light 21W 10W 2
19 D3 D4 Front headlight 15W 2
20 D5 D6 Combination rear light 21W21W/5W10W 2
21 DR GLOW PLUG -1 Engine matching
22 EO1 Preheating timer 24V -1 Control box matching
23 BJ Reverse alarm 24V 1
24 DL Electric horn 24V 1
25 SG Flasher 24V 1 Control box matching
26 JQl Starting relay 24V 1 Control box matching
27 JQ2 Starting control relay 24V 1 Control box matching
28 JQ3 Forward relay 24V 1 Control box matching
29 JQ4 High speed relay 24V 1 Control box matching
30 JQ5 Reverse gear relay 24V 1 Control box matching
31 JQ6 Preheating relay 24V 1 Control box matching
32 Q7 Reverse armrest horn relay 24V 1 Control box matching
33 JQs8 Headlight relay 24V 1 Control box matching
34 JQ9 Multi way valve relay 24V 1 Control box matching
35 JQ10 Cold start auxiliary relay 24V 1 Control box matching
36 R1-R12 fuse 1 Control box matching
37 F1-F2 fuse 1
Fig.3-2 CPCD40/45-XRW35,CPCD50-XRXW35 Electrical system diagram (with OPS)
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001
JRIStart reloy)
Fe 004 — ] 005
FL 003 O™\ 007
—c—o Bl e, oM
006 ( Acc K8 — 037 516 enghe 16-way plugeBH)
0K "
To engine 16-way plug((Ad
,ﬂ‘ 040 702 , 029 To engine 16-way plug(3Xc>
713 g, 030 To engine 16-way plug(SX3E>
D4 031 e
R6 215, 052 To engine 16-way plug(7XG
027 ® 033 To engine 16-way plug(6>(C)
® 034 3
At
| —0357p7
K4
JR2(Start control relay)
[;/E] D7
S13 036 E%‘ \
L | [l 052 @Yl
Floke) 024 ‘ B i =
Stt *\/1 =
F2 i) 033 Ja3(Forward relay) [5d]
stz ATl yAE
Ve Y= & | ‘ AT
s, o 054 R‘YE
JQ4(High and low speed relaly) @‘M) 4
o5 R S2 025 ’7@]‘\ DS_4
= oee T . 123 BJ
— =7 5L
JAS(Reverse relay)
021
D12
D2
018 K2 019 D6 2
@ D2 2
020 D52
5.2
017 D7
LY 015 016 D63
T
K3 D5_3
R8
041 Cu>p power supply 1
R9 042 Cu>p power supply 2
R10 050 CAE power supply 3
R3 051 Cap power supply 4
—
—1 >
1R2 e ﬂ 013
—1 —
DL JR7(Reversing handrail horn relay )
=T
E 014
011
Rl wg K5 © —
— D5 1
—T =
009 S B D11
] D2_1
JA8(Headlamp relay P g D3
{ D4

Battery 12V DC

Alternator

3=way socketdHC)
3=way socketT(2X(B)

3=way sockeT(3)(AD

Starter

3=way pluglhC>
3=way pluglB3Ad
3-way plug@>(B>

Charge indicator lamp

Ol pressure indicator lamp

Oit temperature indicator lamp
Engnie foult alarm lomp
Woter temp

Oit temp

Timer

Parking krake lamp

Mid-position indicator lamp

Forward solenoid valve

High and low speed switching solenoid valve
Reverse solenoid valve

Left reversing lamp

Right reversing lamp

Reverse hkuzzer

Rear head lamp

left turn indicator lamp
Left turn signal lamp-Front
Left turn signal lamp-Rear
Right turn signal lamp-Front
Right turn signal lamp-Rear
Right turn indicator lamp
Warning
Left brake lomp
Right brake lamp

lamp

Horn

Rear-left width lamp
Rear-right width lamp
Front-left width lamp
Front-right width lamp
Left head lamp

Right head lamp

038 "
Fuel pu

To engine 16—way plugl4>(D)

7 039

enaine
enaine
enaine
enqine
engine
engine
preheat start switch QK
1 ,
positon. °rB1 |B2 |Acc| C | R1|R2 Explain
preheot X | X X PrehsutDFFry,DN
close >< X Alé
run >< >< >< »mnk.m(l pr';hcu'l AY‘»’H*M)TI
. XX | PR

Note: "X" means [N,

Number| — Sign Instruction
l == |fuse
2 “{“F’ Bankedl bottery

Relay

Normally open sitch

Normally closed switch

Horopole ouble thron switcn

/ S Flasher
8 Solenoid
9 Horn

10 Sensor

Bulk

Buzzer

Resistonce

Glow plug

Diode

Pointer  gauge

-m@iz@%ﬂ@ﬂjmﬂﬁaﬁﬁ NE

Control box

2
1 Re &

Pro-heat & stort siitch

Fig.4 CPQYD40/45-XRW57, CPQYD50-XRXWS57 Electrical system diagram (without OPS)
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l6—way
l6—way
l6-way
16-way
l6—way
l6—way

T 70 enalne 16—way plual3XC

plugle>iM
plugClo> KD
plugCH A
plugl6o(S)
plug(aC
plug SR



002

Battery

001

F2 004
—a—o

JRIStarting Relay)
o

Generator

Starter Motor

o
Fl 003 /o0 \ 007

[ | I

Fig.4-1 CPQYD40/45-XRW57, CPQYD50-XRXW57 Electrical system diagram (with OPS)
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I—O » -
006 (a Acc B K8 037 370 +the engine harness 16-pin connelctor (81 tHy ot ¥
oK ok To the engine harness 16—pin connector (41 (D) 0 the engine harness 16-pin connector¢3:(C»
To the engine harness 16—-pin connector t1) tA»
044 vCCl
R7 three-pin sol 0 the engine harness 16-pin connector (12 (M)
—— 040 029 To the engine harness 16—pin connector (3)(C) Preheating Indicator Light
— VAIKE" 030 To the engine harness 16-pin connector (3 (E» | [l Pressure Warning Light three-pin so © the engine harness 16-pin connector (10 (K)
ALE-Y 031 G4} Ol Temperature Warning Light b 0.
R6 2 Zﬁ@ :z To the englne harness 16-pin connector (71 (G Engine Malfunction Indicator Light ree-pin so 0 the engine harness 16-pin connector (112 (L)
— -
@ 034 To the engine harness 16-pin connector t6> (C» | Water Temperature Gauge three-pin so 047, VCCi o the engine harness 16-pin connector (161 (S1
3 uel Level Gauge
@ &3} Fuel Level G
8
® e Timer three-pin so 7 0 the engine harness 16-pin connector (91 tJ»
06w [G5] Alr Fitter Alarm Light oo
035 Z]]7® Parking Bralg Indicator Light three-pin so 0 the englne harness 16-pin connector (153 (R)
2D, 065 Seat Belt Inlcator Light
Lot ORBIeRdeyr  Noi tral Pasition Indcator
.'l":'l“+ oy lvmm@irwu Indicatjor Light / .
ity Il lActuating|Solenold Valve PY‘E’hE’Q'tIHg Start Switch QK
et el ..\“-. o6 |Descent Solenold Valve
o | L
KZ— 067 S eamei] _.Eﬂ.._ﬁz_ﬂ—rurwnrd Spolenold Valve
K8 0gg el il Contact
: | i S I —Lj’.‘ IReverse Solenold Valve Polnt B 1 B 8 A (: (: [: R 1 |—_\) 8 Description
,_§_| 022 KI P - J— D6 4 |
Toues | Tog ]t Reversf Lignt Position
" " IRight Reverde Light
069 i nnﬂmww, {Reverse Alafm Light Preheat >< >< ><
jLE High-Speed Solenold Valve Preheat Operation
R9 Start
—
= Off
SeBR Buzzer
021 ® Rear Tal Light Operation >< >< >< Start, The preheat gear Is for
® E i Left Turn Signal Light short-time operation and automa-
R Left Front Turn Signal Light Start >< >< >< >< ><
=1 s K2 o 019 D62 Left Rear Turn Signal Light tically resets.
156} D22
L R = Right Front Turn Signal Light
@ D5.2 Right Rear Turn Signal Light s o ’
=2 Right Turn Signal Light Note: “X* in the above table indicates conduction.
017
R4 82 3 Emergency Light
—_— L a6 T Q= Left Brake Light
RI0 5 QL2 Right Brake Light
| = TeBin Pover Supply 1
‘ Ril 42
= C&In Paver Supply 2
Ri2
50 cpinPover supply 3
R 051 CakinPower Supply 4
| — ”
R8 Seore Power Supply
| S—
R2
— "ié s Blectric Horn
)N Ja7Z(Reverse, Armrest, Horn Relay)
E 014
[=]
1]
Rl ws K [~ 6.1 Left Rear Clearance Light
= o— 5.1 Right Rear Clearance Light
009 R DL Left Front Clearance Light
e | ceters Q- L2-L Right Front Clearance Light
a
o P 0l T ®E Left Headlight
P Right Headlightt




NO. Symbol Name QTY Remarks
1 XDC Less maintenance of battery 12V 60Ah 1
2 JF generator -1 Engine matching
3 Qb starter -1 Engine matching
4 QK Preheat Starter Switch -1 Combination instrument matching
5 K1 Combination switch (direction switch) 1
6 K2 Combination switch (turn signal switch) 1
7 K3 brake light switch 1
8 K4 Horn button -1 Steering wheel matching
9 K5 Combination switch (light switch)
10 B1 Water temperature gauge 12V -1 Combination instrument matching
11 B2 Fuel gauge 12V -1 Combination instrument matching
12 B3 Timer 12V -1 Combination instrument matching
13 ZD1-ZD5 Alarm light 12V 2W -5 Combination instrument matching
14 G3 Fuel quantity sensor -1 Engine matching
15 G4 Oil temperature alarm 1
16 G5 Air filter alarm switch 1
17 D1 D2 Front small light 21W 10W 2
18 D3 D4 Front headlight 15W 2
19 D5 D6 Combination rear light 21W/21W/5W/10W 2
20 BJ Reverse alarm 12V 1
21 DL Electric horn 12V 1
22 SG Flasher 12V 1 Control box matching
23 JQl Starting relay 12V 1 Control box matching
24 JQ2 Starting control relay 12V 1 Control box matching
25 JQ3 Forward relay 12V 1 Control box matching
26 JQ4 High speed relay 12V 1 Control box matching
27 JQ5 Reverse gear relay 12V 1 Control box matching
28 JQb Preheating relay 12V 1 Control box matching
29 Q7 Reverse armrest horn relay 12V 1 Control box matching
30 JQ8 Headlight relay 12V 1 Control box matching
31 JQ9 Multi way valve relay 12V 1 Control box matching
32 R1-R12 fuse 1 Control box matching
33 F1-F2 Easy fuse 1

Fig.4-2 CPQYD40/45-XRW57, CPQYD50-XRXW57 Electrical system diagram (with OPS)
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Battery 12V DC

B r WS > N\ e | Alternator
001 I I
JR8(Electronic control relay) | |
= 043 e, o \
Ty st o |
| I
JA1(Start relay) L = _
F2 004 —] 005 TS T -
} } Starter
| | d—vw—toj_‘i
[ - _
‘ 5 J06(Preheat relay)
F1 003 - 007 =1 039 —1 IR Glow plug
006 ( R2 | B | 038 20>
Acc L= T .
1 o enghe 42-way plugeD —
RS iR (3)
To englne 42-way plug(3>
7D1 028 y . )
] e T 2 e Preheat indicator lamp
—— 040 Charge indicator lamp
— 703 o, 030 senn 0il pressure indicator lamp
7D4 o 031 G4 0il temperature indicator lamp
705 o, 032 ST, Engine fault indicator
T 18
- 5 TR usas Voter n
— ® e ater temperature gauge
@13 i) D\t‘ gauge
® Timer
D6 ey 055 yes) Oil-water separator indicator lamp
{0352137 Parking broke Indicator
JA2(Start control relayd
VAT Y~ A neutral indicator
S13 036 2 ‘
L@q Bl !
g0 v Forward solenoid valve
F1 o) 024 b S | N
st
il = ioh ¢ e
Fo i) 033 ’ # —— VU ngh d.I']d Low spe(_ed
Ste vo ¥, 026 L1l {44 switching solenoid valve
T s = .
=] HZH Reverse solenoid valve
JR4CHigh and law|speed relay) D64 .
o 5 Left reversing lamp
e R o o025 hﬁj 5.4 Right reversing lamp
022 eni BJ ;
— e Lo 023 2 Reversing buzzer
JRSC RS
021 Rear headlight
DL 2 Turn left indicator lamp
} b2 Left turn signal lamp—-Front
[sc] o K2 o o 6.2 Left turn signal lamp-Rear
s 5 De2 Right turn signal lamp—Front
D52 Right turn signal lamp—Rear
05.2 Turn right indicator lamp
Y 0 07 Warning lamp
— 015 0ie [ 6.3 Left brake lamp
of K3 053 Right brake lamp
45%) Cok power supply 1
R9
%) Cak power supply 2
RI0
L """ cab power supply 3
K om
» Cak power supply 4
R2
— 012 ﬂ 013 Horn
— o wam\xw
[
Z 014
Rt R ot D6_1 Rear—left width lamp
— — D51 Rear-right width lamp
009 S B DLL Front-left width lamp
JQB(;I/PK*:‘ D2t Front-right width lamp
0io [ 13 Left head lamp
D4

Fig.6-1 CPCD40/45-XRG73, CPCD50-XRXG73 Electrical system diagram
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Right head lamp

044 =gmecl) «CH

3-way socket(1XC>

045 =425 (B)
3-woy socket(@XB)

046 =845 (3) (A)

NER > pasmt=aas 27

)
© engne 42-way plug@7>

APSL > szww:n;x 30y

o engne 42-way plug(30)

GND1

3-way socket(3)(A)

047 =448k (1) «CH
3-way plug(lXC)

048 =44%(3) (A)
3-way plug(3XA>

049 =445(2) (B)

ek (32)
Ta engine 42-way plug(32)

vcea >— ot

8
o engine 42-way plugc@8)

APS2 s vammtcancess

Ta enghe 42-vay plug(29>

GND2

D>——— sasnmiztes 3

3-way plug@Xd> To engine 42-way plug(an

J1939 881
e 1939k UED
To cngine 42-way plugt@D
! s
To engine 42-way plug(38> o o | 9 speed
To engine 42-way plug@4) sensor|
EppARtodink(39) <
preheat start switch QK
" ‘
poiermector B B2 | fcc| C | RI|RR|  Exploin
prereat | X | X X Preneat | rum W
close XX Alé
run XX | X
start XX XX X

Note: “X” means ON.

Number|  Sign Instruction
| = |Fuse
2 | A Joma
3 @ Relay
4| Norrally open switch
S | | Normolly closed switch
6 +f: Yorepole dodele throw sch
/ Flasher
8 @ Solenoid
9 é Horn
10 Aﬁ Sensor
i © | Bulb
12 % Buzzer
13| == |Resistance
141 424 | Glowplug
15| — | Diode
16 (D) |Painter gouge
17 Control box
18 Pre-feat b start iitch




002

001 I I
JRS(Electronic control relay) | |
‘ 043 HBEIZABA(E ) To engine 42-vay plug®> 5l \
937 = 1To engine 42-vay plug(@s) JF |
\ \
JAl(Start relay) L == ——— N
fe 004 ] 005 | — 7
[l ey \ o
L= K7 | \
\ ‘ [
| o
L~ _
‘ 5 JoBPreheat relay)
Fl 007
003 AR — 039 — IR
006 ( g2 I N | 038 , —
~ O Acc = To engie 42-vay plug(eD - |
To engine 42-way plugch>
ok 3
To engine 42-way plug®
7Dl 028 N 26
R7 - 718 - 029 To engine 42-way plug(36>
—
D3 030 = 413
To engine 42-vay plug(4l)
705 L 36 =4 €183
,_‘% 027 133 e
— {8y {G2}
034 —
s {631
706 055 yesy
| — 035 7p7
K4
061
718 (G}
D6_4
D54
RS K6 l
— 022 023 | o BJ
—
021
D2
[ D2
019
— g K2 ] e
& O— De_2
J 020 15 2
| D52
017 D7
R s 016 D63
—T
K3 | 153
R8
%%) Cab power supply 1
RJ 042
———F—F——» cCab power supply 2
R10 050
3> Cak power supply 3
L e
— » Cab power supply 4
R e <1 o3
[ ev3}
DL JR3(Reversing armrest horn relay)
i
Z 014
011
R1 o0 K9 I
— o D51
- DL
] 2_1
JO4cHeadlight relay)]  g1p 03
{ D4

Battery 12V DC

Alternator

Starter

044 =#@Bcl) (C) VCCL s 27)

3-way socket AXC)

045 =448 (2) (B)

3-way socket (@XB)

To engine 42-way plug@?>
APS1
S sk (30)
To engne 42-way plug(3D)

ONDL o, pmemt-amscaes

Ta engine 42-way plug(a2>

046 =%#E3) (A)

3-way socket (A

047 =%#Esc1) (C) VCCa = )
3-way plug €XO To engine 42-vay plug(@8)
048 =44 (3) (A) APS2

S e (29)

3-way plug (@A To engne 42-vay plug(@®>

049 =446 (2) (B)

3-way plug @B

GND2 >——— sawRmtzams 3l

To englne 42-way plug@3l>

B J1939%4H

To angine. 4Eoay EE
e\ J193988L UBD

To engine 12-vay plagtes)

el e oy, 0% ] speea
Tapnnroaga o, ¢ 05— 07 a8 |

Preheat indicator lamp To engf *fw‘f?‘éia” o3 mn | NS
Charge 1nd1cator lamp To englne 42-way plug(39)
0il pressure indicator lamp ‘
Engine fault indicator preheot stort switch GK
E/i[)tgeurugteempemtwe gauge ~szreerlBi [B2 [hec] © [Ri[Re Explain
Timer preheat | X | X X Preneat W'"m
Oil-water separator indicator lamp close X | X Alé
Parking brake indicator run XXX . "
Air filter warning light sart | X LM ArctaiS

z80 Left reversing lamp
##r Right reversing lamp
srenRe versing warning light

Rear headlight

Turn left indicator lamp
Left turn signal lamp-Front
Left turn signal lamp—Rear
Right turn signal lamp-Front
Right turn signal lamp—Rear
Turn right indicator lamp
Warning lamp

Left brake lamp

Right brake lamp

Horn

Rear-left width lamp
Rear-right width lamp
Front—left width lamp
Front-right width lamp
Left head lamp

Right head lamp

Fig.6-2 CPC40/45-XRG73, CPC50-XRXG73 Electrical system diagram
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Note: “X" means ON.

Number|  Sign Instruction
1 = |Fuse
2 | A |om
3 @ Relay
A Nornally apen switch
O | =~ | Nornally closed switch
6 +§ Noropele ouble dhrow sitch
7 Flasher
8 @ Solenoid
9 é Horn
0| <A | Sensor
il e | ulb
1e A4 Buzzer
13| —V— |Resistance
141 424 | Glowplug
15| —+ |Diode
16 () |Painter qouge
17 Control box
18

Pre-heat stort shitch
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| L W { W 7 g P a1 ]
| RaNe T ~asawviel |
001 ‘ ‘
\ \
)] | ‘
i FT
L ~ JF |
| |
JoLStarting reloy) L == il
re 004 [ 1005 o N -
B o \ oo
L | |
\ ‘ \
1 | | (o
‘ L= _
o4 36%4{ JR6(Preheating relay.
o
F1__ 003 C\ 007 7 - 039 — R
) 038 I
006 ( R2 -
Acc (F==r|
QK E01
ZD1 8028
R7 702 5 029
) 040
— 703 o 030 o
1GLf
g G
R6 @ {G2}
07 034 e
1 & 1631
| 033 716
K 115, 155 e
1 GOF
718 <, 056 Gl
1 G6f
JR2Start control relay)
?/i D7
S13 036 | ‘
L@q = 052 ’gf‘w
F1dow| speed 024 v B Y A
si
\ [
Fa high speed)—" JoXForvard relay) g 4
e ve {1
] 054 Pl o
=1 7}
JR4CHigh and low speed relay)| =
D6_4
R Se 025 M1 054
RS O—HA ﬁlﬁm
— 02 w, o 023 BJ
— e =5 57
JOS(Reverse relay)
021
2
[ D2
K2 1019 16 2
<=1 018
156G o— o2
J 020 152
| 152
017 7
R 015 016 6.3
——
K3 | D53
S13
€9
R8 241 Co>b power supplyl
—T
R9 042 Cab power supply2
>
R10 050 Cab power supply3
L1
R3 Cab power supply4
—_ 051
— >
L I ﬂ 03
—I —
L JA7(reversing ormrest harn reloy)
L]
\ [ o4
LZJ
011
Rl ws K5 = 4
— D51
1
009 | B | pil|
[l D2_1
JO8(Headlamp relay) 010 3
D4

Bottery

alternator
preheat stort switch QK
posomecterBL B2 | Acc| C | RT1|R2 Explain
preheat | X | X X Prehent ””MDN

Starter close XX slé
run XX | X st st o
start XX | XX Y| e
Note: “X" means ON,

Glow plug

heat ready indicator

Charging indicator

Ol pressure warning lamp

Oit temperature alarm lamp
Water temperature gauge

Oil gauge

Chronograph

Parking brake indicator

Oit water separation alarm lamp

Air filter alarm light

Middle indicator

Forward solenoid valve

High and low speed switching solenoid valve

Reversing solenoid valve
Left reversing lamp
Right reverse lanp

Reversing buzzer

Rear headlight

Left turn indicator
Left frant turn signal
Left rear turn signal
Right front furn signal
Right rear turn signal
Right turn indicator
Alarm lamp

Left brake light

Right brake light

Fuel lift punp

Electric horn

Left rear side marker lamp

Right rear side lamp

Left frant side marker lamp

Front right side marker lomp

Left headlanp

Right headlamp

Serial num

34 R1-R10 e littelfused 1 | Comtrol kox motchihg

33 JQ8 Headlamp relay 24V 1 Control kox matching

32 JQ7 Reversig armrest horn relay 24V | | Cortrol kox matching

31 Joeé Preheating relay 24V 1 Control kox matching

30 JQs Reverse relayz4V 1| cortrol box matching

29 Jo4 High| and low speed relay 24V | L | Control hox matchig

28 Ja3s Fornard relay 24V 1 Control kox matchihg

27 Jae Start control relay 24v| 1 | Comtrol kox matching

26 Jal Starting relay 24V 1 Cantrol kox matching

25 SG Flosher 24V 1 Control kox matchihg

24 DL Electric horn24V 1

23 BJ Reversing alarm 24V 1

o2 E01 Vorn-Up Timer 24V () | control kox matching

2l DR Glow plug ] Engine matching

20 DS Dé ombination reor lamp2LW2LW/[SW{BW

19 D3 D4 Headlamplsw P

18 D1 D2 Front lamp2lW 10w 2

17 G4 Ol temperature alarn 1

16 G3 Fuel sensor @) | combination instrurlent
15 G2 Water temperature sensof () | combination mstrurfent
14 Gl Oil_pressure alarn O Engine matching

13 7D1-7D8 Indlcator light B) | combination instrurfent
12 B3 Chronagraph 1) | Cconbination instrurent
1 Be U gouge 1) | Conbination instrurent
10 B1 Water temperature gauge | (1) | combination instrurlent
9 K5 XB450-705000-001 | Conbination switch ight switch)

8 K4 Horn button (1) |steering wheel matching
7 K3 Brake light switch 1

6 K2 XB450-705000-001 | Comkination switch ¢turn slgnal swjtch)

=) K1 XB450-705000-001 | Comblnation switch (direction dwitchy

4 QK Preheat Starter Switch | 0) | Comoination strurent
3 QD Starter a) Engine matching

2 JP alternator Q) Englne matching

1 XDC Less mojntenance batteryl2V 60Ah 2

erl  Symbol Part No. Name nlimber Remorks

Fig.7 CPCD40/45-XRW76, CPCD50-XRXW76 Electrical system diagram (without OPS)
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D Ve el k|
001 ‘ ‘
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! FT
L ~ JF |
\ \
JBl(Starting relay) L_ == _
Fe 004 [ 1005 -~ ]
— \ oo
L= | |
\ ‘ [
| | | w1 )
‘ [, - _
o4 $60*4{ JR6(Preheating relay)
F1 003 OC™\ 007 7 L 039 — IR
= °B 2 038l |
006 R3 —o1 50
O Acc LEg s
QK EOL
ZD1 ® 028
R7 702 5, 029
— 040 00
Wiy (]
ZD4 < 031 o
R ® 033 @
— 027 034 —
& 1634
iy
| 035 7p6
K4 715, 055 [
708 < 056 [Ge}
Jaz2Start control relay)
(= /i 07
S13 036 o ‘
L@q ] 052 ’;ﬂ‘w
r 024 W B i o
N =)
JA3forward relay)
[l
Lye
4]
D6_4
s Il
M@H 05_4
RS K
022 BJ
— o Lo 023 w4
JA5(Reverse relay)
021
D12
D12
— o8 K2 019 De_2
156 2.2
020 D52
D5_2
017 D7
,ﬂ‘ 015 016 063
—T
K3 D53
S13
R8 041 Cus power supplyl
—T
RS g4p Cob power supply2
— >
R10 050 Cob power supply3
—
— »
R3 051 Cob power supply4
>
e we X1 o
DL JQ7(reversing ormrest horn relay)
[
\ | o4
LZJ
011
Rl o0g KO —
— D5_1
=l
009 | S‘ | DLl
[l D2 1
J@8(Headlamp relay) 010 03
[ D4

Battery
alternator
preheat stort switch QK
sgwectorlp] [B2 gcc| C [RL[Re[  Explain
preheat | X | X X prevect " ™
close XX NA
run XX | X J——
start XIX XX X |
Srorter Note: “X" means ON.
Glow plug
heat ready indicator
Charging indicator
O pressure warning lamp
O temperature alarm lomp
Woter temperature gauge
Ol gauge
Chronograph
Parking broke indicator
O water separation alarm lomp
Air filter olarm light 34 R1-R10 #esLittelfused 1 | Control box matchi
Middle indicator 33 JR8 Headlamp relay 24V 1 Control kox matchi
32 JR7 Reversifg armrest horn relay 24V | 1 Control kox matchi
Forward solenoid valve 31 JR6 Preheating relay 24V 1 Control kox matchi
30 Jas Reverss relay2ev L | controt ox raten
29 JR4 High| and low speed relay 24V 1 Control box matchl
28 JR3 Forward relay 24V 1 Control box matchl
Reversing solenoid valve 27 Jae Start control relay 24v | 1 Control kox matchi
Left reversing larp 26 JR1 Starting relay 24V 1 Control box matchl
Right reverse lanp 25 SG Flasher 24V 1 Control kox matchi
Reversing buzzer 24 DL Electric horn24V 1
23 BJ Reversing alarm 24V 1
Jered EOo1 Varn-Up Tiner 24V (1) | Control box matchi
21 DR Glow plug [(}) Engine matching
Rear headlight 20 DS D6 Fombination rear lamp21W21W/5W{EW
Left turn indicator 19 D3 D4 HeadlamptSW 2
Left front turn signal 18 D1 D2 Front lamp2lV 10w 2
Left rear turn signal 17 G4 Ol temperature alarm 1
Right frant turn signal 16 G3 Fuel sensor (B Conblnation instrument
Right rear turn signal 15 Ge Water temperature sensor (] ) Comblnation Instrument
Right turn indicator 14 Gl Ol pressure alarn € Engine matching
Alarn lamp 13 7D1-7D8 Indicotor light @) | Ccombination instrunent
Left broke light 12 B3 Chronograph @) | combination instrument
Right roke ligh' 11 B2 Ol gauge U | conbination instrurent
10 Bl Woter temperature gauge | (1) | Combination instrurent
Fuel UIFt pump 9 KS BN456-705000-000] carbination sviteh cignt sytcr
8 K4 Horn button (1) |steering wheel matc
7 K3 Brake light switch 1
6 Ke BN458-705000-000| Ccombination switch ¢turn slgnal sultch>
) K1 BN458-705000-000] conkination switch (dlirection dwitchy
4 QK Preneat Starter Switch | (1) Comblnation strurent
B oD Starter (B} Engine matching
2 JF alternator D) Engine matching
1 XDC Less majntenance batterylaV 60Ah 2
Electric horn
Serial numbery  Symbol Port No, Nome nunber Remarks

Left rear side marker lamp

Right rear side lamp

Left front side marker lomp
Front right side marker lamp
Left headlomp

Right headlamp

Fig.8 CPCD40/45-XRW76BN, CPCD50-XRXW76BN Electrical system diagram (without OPS)
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002

“ CEREN
001
J@B(electronic control relay)
043 Ta englne 42 cable plug @)
37 To engine 42 cakle plug (26>
JQl(start relayd
Fe2 004 [— 1005
‘ op JA6(preheating relay)
F1
003 B o 007 [#{= 039 — IR
0l6 ( Acc ke ‘ B ‘ 135 To engine 42 coble plug(20)
0K == Erswmtoamk() €
To engine 42 cable plug(3)
AUl 028 To engine 42 cable plug (36>
R7 702 o, 029
— 040 0
203 To englne 42 cable plug 411
ZD4 s 031 G4}
R6 205 ) 092 To engine 42 cable plug18)
— 027 033 R
— . 162}
& {G3}
&
83
ZD6 s 055 oS!
[aesl,
L_——0357p7
K4
JR2(start control relay)
[ = 07
JESER ET @.J \
[y =l
o 2
Flclow spegd) 024 i B ‘ =
St ==
JR3(Forward relay)
Bl
Live
o
I6_4
R Se 0es Tl 05_4
RS O—Tﬂm ﬁlﬁm
— a, o 023 BJ
— =T 2
JB5(reverse relay)
021
e
D12
= s K2 o 019 D6_2
156] = D2 2
020 5.2
5.2
017 07
K s w6 6.3
—
K3 [ 5.3
R8
041 [Za>b pawer supply 1
R9 042 Cak power supply 2
——t=—>
R10 050 Cab power supply 3
>
R3 051 Cab power supply 4
>
—1
iz 4 012 ﬂ 013
=
DL JQ7(reversing armrest horn relay)
=T
Z 014
011
Rl o0g K5 D61
— — D51
o—-1
00 & — DI_L
] 2.1
J@B¢headlanp relay> 010 3
D4

Battery

Alternator

044 Three wire

Starter 045 Three wire

046 Three wire socket (3) (A)

047 Three wire plug 1) (C»

Glow plug

049Three wire plug2) (B>

To engine 42 cakle plug (22 )

To engine 42 cable plug (21>

heat ready indicator
Charging indicator

Oil pressure warning lamp
Oil temperature warning lamp

Engine fault indicator
Water temperature gauge
Fuel gauge

Chronograph

Oil water separation warning lamp

Parking brake indicator

Middle indicator

Forward solenoid valve

Reverse solenoid valve
Left reverse lamp

Right reverse lamp
Reversing warning lamp

Rear headlight

Left turn indicator
Left front turn signal
Rear left turn signal
Right front turn signal
Right rear turn signal
Right turn indicator
Alarm lamp

Left brake light

Right brake light

Electric horn

Rear left side marker lamp
Right rear side lamp

Left front side lamp

Front right side lamp

Left headlamp

Right headlamp

Fig.9 CPCD55-XRXG73BN-S Electrical system diagram
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048Three wire plug(3» (A>

VCCL

socketcly(CH S>> To englne 42 cable plug 27>

APS1

socket 2y (B) S To engine 42 cable plug (30)

GNDL 3> To englne 42 cable plug(32)
VCce
S>———To englne 42 cakle plug (28)
APSe 3> To englne 42 cakle plug29)
GND2
>>——— To engine 42 cable plug(31)
J1939 bus H
1939 bus L 0D
To engine 42 cable plug38)&—02 SV |
To englne 42 cakle plug (24 ) MSDQQO‘ sensor
Ta englne 42 cakle plug (39— ——————— G0

preheat start switch QK

posigrrector(B] (B2 Acc| C [R1[R2|  Explain
preneat |X | X X et
close XX Alé
run XXX

start XIX XX X

Note: “X* means ON.



XDC

[lee i Boattery
e a2 —a & 1
- s ; - Alternator
\ \
Rl \
e D ]
056 | |
o o0t JAl(start relay) L:::::::::::J
002 —a— T\T o ‘F o j‘
— 4 @ ! Starter
\ ‘ [
| | | (D
| Lo T 3
S 1 é4074{ JR6(preheating relay) .
—= (OBl CRE = o E%ioag\hgj\ . e
006 O\Aci) 7 9 o
> FOl loss ] Preheating sensor
2ok heot reacly indicator
. 2e@ I Charging Holica or
— 713 {ci} Uil pressure warning lomp
) o (2 Oil temperature warning lamp
25 032 [} Uil water separation warning lamp
ke @ (2] Water temperature gouge
— 127 @& ot Fuel gauge
® Chronograph
L ibme Parking brake indicator
057 JO2(start control relay) ) A
P D e | 7 Center indicator
S13 036 e o ‘
L@J [l '
L 022 oy Forward solenoid valve
F1lpw speed) 024 ‘RBEJ
s L/WJ
F2 igh speegh~_ 053 #W L=~

JA3(forward relay) B3]
; Tl 1o g,
ste ey U,—r[WBN]j—{ES o ‘ {1
I 054 bl
e i 7 Y2
JB4CHigh and low speed relay) uDS 4
R S2 pes [Te1 D5_4
RS O—[qes ﬁlﬁm
022 BJ
L5 023 i
JA5(reverse reloy)
K6
021
e
D12
ng Ko 019 D62
@ oo D22
[ 020 152
[ 5.2
017 D7
K s ols 6.3
—
K3 N 5.3
RS
041 Eci) power supply 1
R10 042 Eci) power supply 2
RI1L 050 Cus power supply 3
R8 emergency power supply
—
—1
R3 051 Cab power supply 4
%
—
L o ﬂ 013
— —
DL JQ7(Reversing arnrest horn relay)
L]
Lol o
LZJ
011
Rl o0g KO =
— o = o1
005 [ L] L
L= 021
JB8¢headlomp relay) 010 3
N D4

Reversing solenoid valve
Left reverse lomp

Right reverse lamp
Reversing buzzer

Fuel cut-off switch

Rear headlight

Left turn indicotor
Left front turn signal
Rear left turn signal
Right front turn signal
Right rear turn signal
Right turn indicator
Alarm LQME

Left brake light

High and low speed switching solenoid valve

Right brake lght nneheqt start switch QK

onnector Fxplain
germectorB] B | pc| C | R1|R? p
OFF
preheat X | X e Preheat an
close >< >< AA
run >< >< >< start and preheat are short
Etectric ho)/\m ctort >< >< >< >< >< working,automatically return.

Rear left side marker lamp
Right rear side lamp

eft front side lamp.
Riaht front width indicator
Left headlamp

Riaht headlamp

Fig.10 CPCD40/45-XRW19,CPCD50-XRXW19Electrical system diagram (without OPS)
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Note: "X’ means N,




001
056
o 004 JRI(Starter Relay)
e —2 :— 1 005
L=
- 1§40 JR6(Prehedting Relay)
)
| £, % AN S ——
ws | R2 7 901038 I
0 Acc L=
K EO1 55 —
ol JQlEChgrging Rela>
T
=1
701 28
| 029
23, 10 oy
R oo i 3l {Gd}
— Z]J5® gg§ 51
Ly ® 034 =
= ® {G3}
®
35 77 &
D10, 065
057 036 718,
073
'},"fl [o5 D
1y | © Vige Reay
g o R e B T2 ] 076
ACC+ et L Relay)
Ke—oea | 4
K1~ g7 B T R
@/%5 - 077 ol
FzE: VLon pred ot o s ] —§:
RS 022 Kt v P rarmrior 4 d Relay) 3 D6 4
— oS L. .. 154
B
) - s B
:E“ofu |
R9 m«jwrwmw
—
| S—
$7 BJ2
K6
o o
021
® e
[ ® D2
K2 o |09 Oz
018 o R
{sc} o— Sl
[ 020 5.2
T ®
B2
017 ®n7
R4
— 05 016 D6_3
— K3 [ o153
O
Cabin Power Supply 1
R pply
— =%
RIl 042 Cu)bh Power Supply 2
RI2 050 CA)bin Power Supply 3
R8 Spare Power Supply
—
—T
R3 051 Cakin Power Supply 4
= ugé o3
— L JQ7(Reverse, Arnrest, Horn Relay)
-1
| % | o
L=
o D6_1
L wg 5 © & =
o—— = o051
DLt
009 R—=
o D2t
JoB(Headlight Bejay) T
[ pgY]
Ao

XOC |
fleces

Fig.10-1

Battery
feneratar Preheating Start Switch QK
Contact
Position font B ]- B 8 ACC [: R ]' R 8 e
Preheat
I Starter Motor ~ X X X s T Ebe";:t
oee X X
Operation X X X Start, The preheat gear s for
short-time operation and automa-
Glow Plug Stort X X X X X tically resets.

Preheating Sensor
Notet “X” in the above table indicates conduction.

Preheating Indicator Light
Charging Indicator Light

O Pressure Warning Light

Ok Temperature Warning Light
Fuel-Water Separator Alarn Light
Water Temperature Gouge

Fuel Level Gauge

Timer

Parking Brake Indicator Light

Seat Belt Indicator Light
Neutral Position Indicator
Fault Indicator Light

t Actuating Solenoid Valve
1 Descent Solenoid Valve

Forward Solenold Valve

t Reverse Solenold Valve

Left Reverse Light
Right Reverse Light

t Reverse Alarn Light

High-Speed Solenoid Valve

Buzzer

Fuel Cut-Off Switch
Rear Tall Light

Left Turn Signal Light

Lef+t Front Turn Signal Light
Lef+t Rear Turn Signal Light
Right Front Turn Signal Light
Right Rear Turn Signal Light
Right Turn Signol Light
Emergency Light

Left Brake Light

Right Brake Light

Electric Horn

Left Rear Clearance Light
Right Rear Clearance Light
Left Front Clearance Light
Right Front Clearance Light
Left Headlight

Right Headlight

CPCD40/45-XRW19,CPCD50-XRXW 19Electrical system diagram (with OPS)
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NO. Symbol Name QTY Remarks
1 XDC Less maintenance of battery 12V 60Ah 2
2 JF generator -1 Engine matching
3 Qb starter -1 Engine matching
4 QK Preheat Starter Switch -1 Combination instrument matching
5 K1 Combination switch (direction switch) 1
6 K2 Combination switch (turn signal switch) 1
7 K3 brake light switch 1
8 K4 Horn button -1 Steering wheel matching
9 K5 Combination switch (light switch)
10 B1 Water temperature gauge 24V -1 Combination instrument matching
11 B2 Oil gauge 24V -1 Combination instrument matching
12 B3 Timer 24V -1 Combination instrument matching
13 ZD1-ZD5 Alarm light 24V 2W -5 Combination instrument matching
14 G1 Qil pressure alarm -1 Engine matching
15 G2 Water Temperature Sensor -1 Combination instrument matching
16 G3 Oil quantity sensor -1 Combination instrument matching
17 G4 Oil temperature alarm 1
18 D1 D2 Front small light 21W 10W 2
19 D3 D4 Front headlight 15W 2
20 D5 D6 Combination rear light 21W21W/5W10W 2
21 DR GLOW PLUG -1 Engine matching
22 EO1 Preheating timer 24V -1 Control box matching
23 BJ Reverse alarm 24V 1
24 DL Electric horn 24V 1
25 SG Flasher 24V 1 Control box matching
26 JQl Starting relay 24V 1 Control box matching
27 JQ2 Starting control relay 24V 1 Control box matching
28 JQ3 Forward relay 24V 1 Control box matching
29 JQ4 High and low speed relay 24V 1 Control box matching
30 JQ5 Reverse gear relay 24V 1 Control box matching
31 JQ6 Preheating relay 24V 1 Control box matching
32 Q7 Reverse armrest horn relay 24V 1 Control box matching
33 JQs8 Headlight relay 24V 1 Control box matching
34 JQ9o Cold start auxiliary relay 24V 1 Control box matching
35 R1-R11 fuse 1 Control box matching

Fig.10-2

CPCD40/45-XRW19,CPCD50-XRXW 19Electrical system diagram (with OPS)
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002

}\ . | Battery
Alternator
o1
JQIStart relay)
F2 004 [ 1 005
Starter
3
R8 055 Positive power supp
— 1 S5
2 6
Fl 003 ‘ Z Oc™\ 007 JR6Preheating relay) 4
M T j\ 038 > - Glow plug
Acc
K LBJ Ground end oEpr@heuﬂng relay coil
38 45 ov-l v
ACC \ |
7D , 028 18 o L8 045 | ‘
R7 indi
040 702 Ei; Charging indic tg/grm up start indicator oo o1 046 | |
3 {50 Ol pressure warning lamp sys ‘ I 13
o E?e o8 Eit temp{emﬁw i watmimg lomp 44 047 } }
05 ngine fault indicator 05 LLb R
,ﬁ‘ 027 033 - 65 E C U 9 4 ﬂ»%}ié 83 ad Q18 } |
@ [Ge} Water temperpture gauge ‘ |
034 = Fuel gauge %) a4 GND-2 049 C |
® Chronaograph L ]
207 ) 18 [Go—B patation warning lomp JAPGault nelay)
| _— 035716 057 70 54 CAN-HO 6
i Parking brakelindicator S CAN-LD
Handbrake sig a? 76 14
JR2(start contral relay) N Ll‘} 75 CAN-HL D B D
Wﬁ/ﬁ 2 Middle indicatop NEUralsign S 3
a -
o it L e PEly ‘ 53 1
b Tog HZH Forward solenpid valve k-Line
FLokt) 024 i Bﬂ 59 7 ©
su ] . [ ; si 080
F2. ) /312 053 ’ oeewh - J0%Forward relay) [l High andl low speed switching splenoid valve 39 j:ép\ _—
ey S % o loo nbient tenperature sensor
‘ e e Reversing solgnoid valve e w 7
JR4(High and low speed relay) D6 4 33
N = Leftreverse LC\MD ‘ [xhnusttsr‘vpsmturesensorT
as R o o0 ’:@t‘ B4 Right reverse|lamp } G4 O 083 }
2 i L B Reversing buzger | 6o 084 |
JB5(Reverse relay) | j Exhoust tefperature sensor T
021 Rear headlight Léij“l”,fsi ,,,,, ]
b2 Left turn inditator 57 s g
‘ b2 Left front turn signal 52 END g:; se{4 Differentiol pressure sensor
= us K2 [o9 06 2 Rear left turn signal 23
= [ D22 Right front turn signal
B2 Right rear turnn signal o4 |81 sv
o W 0.2 Right turn indicator 34 063 082 sgnal ispeed $enspr
£ 07 Alarm lomp T s
— 05 6 6.3 Left brake light
l e rake lig
e . K3 5.3 Right brake light
041 o>b power supply 1 ~
|
By goroner sopty2 preheat start switch OK
R11 050 Cug power supply 3
> ‘
sonnector\ BT 1B | Acc| C | R1|R2 Explain
R3 051 Ca; power supply 4 poSITIOo
 E—
X | X X prevnt 1
= Uk & fli] Electric horn preheat K 7" o
L JQ7(reversing arnrest harn relay) >< ><
ad close
E 1= run >< >< >< start and preheat are short
" working,automatically return.
L w K5 o Je.l Left rear side lamp start XX XX X
— 4] 5.1 Right rear side lamp
" "
%ﬂ/j DLI Left front side lamp ~ NOTer "X means N,
B D21 ; :
= Right front side lamp
JoBcheodl I q
codmprear | o ];i Left headlamnp

Fig.11

Right headlamp

CPCD40/45-XRG82,CPCD50-XRXG82Electrical system diagram
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IB R A Battery
L a Alternator
001 ; ;
| \
: JF \
| |
JAlstart relay) L =G —— J
Fe 004 [~ 005 | — 7
‘ | L
| I
| [ Starter
1 JEE e
- _
R8 iti 3
= 055 Positive power supply 1 5
2 6
n ok ‘ SEN\ 007 JR6(preheating relay) 4
(v LD ] 057 IR Glow plug
Acc | | 038
oK LBJ Preheating relay coil ground terminal
5V-1 r i
D1 028 ACC ” 45 Si 11 [[JJ:; ‘ ‘
igna |
R7 702 o 029 U Warm up start4|8ndicator ol | }
— 030 Charging indicator ¢p |OND-1 046
203 {61} Oil pressure wafning lamp syp ‘ I 1p
D4 gzlg (64 Eil tem;%erelitturg wa{rning lamp. 44 w7 } }
705 ngine fault indjcator : .
=5 033 s ECUTLAHFE g|se 18, |
— @) G2} Water temperature gaug i ‘
@ 034 3 Fuel gauge ¢ i+ L N 84 GND-2 049 r |
® Chronograph ault relay \_
a7 e, Oil water separ. p
G5}
035 R 8 CAN-HO
JiEstart contrT a2 Parking brake indicato N 54 6 4
7 : I -
W;@A ‘ Middle indicator| 76 | EANLO 14 5
. — = [1BD
L 02 gt Forward solenoid valve 75 3
F oy 024 L o CAN-LL
st 1, 53 1
JQSE%rward relay) .
59 k-Line 7
16
>l
NG Reverse solenold valve
o D4 Left reverse lamp
e R 025 T@j Ej—“ Right reverse lamp
— D 023 57 Reversing warningtamp
JQ3(reverse relay)
021 Rear headlight
e Left turn indicator
% = o2 Left front turn signal
K2 6.2 : |
= 018 Rear left turn signal
& 2 2 Rttt amaena preheat start switch OK
l E:’g Right rear turn signal
= Right turn indicator |
017 onnector
e 7 Alarm lamp poSitd Bl |B2 Acc C R1IR? EXDLQW
— 05 06 D63 Left brake light
R9 041 Cab power SuppLyK13 N LE Right brake |ight preheat >< >< >< Preheat OFF .
> N
R10 042 Cob power supply 2 close >< >< &A
>
run XX X start and preheat are short
R11 050 Ca%; power supply 3 >< >< >< >< >< working,automatically return.
= ” start
R3 Cab power supply 4
 — 051 > VAV
— = NoTe: "X" means LN,
R2
ote 013 -
= T E(reversing arnrest horn relay) Electric horn
[
E 014
Rl s K i D61 Rear left side marker lamp
= — 1oL Right rear side lamp
009 S 0 LR} Left front side lamp
L D2t - ;
Je8theadlanp ret0y>—‘ 010 3 E;oﬂnt]gggltasr;]dpe lamp
W b Right headlamp

Fig.12 CPCD55-XRXG76BN-S Electrical system diagram
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Fig.13 CPCD40/45-XRG93, CPCD50-XRXG93
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I| oo attery
o Iternator
R12/154 J8telec tronic control relay)
— . [—=] 043
— | > .
037 044 Three wire socket (1) (C» VCCL $>—— To engine 42 cable plugt27»
o 004 JQI(SWGE relay) ,|: L ——————=——= 5\ 045 Three wire socket (21 (B APS1 > To engine 42 coble plug 301
0 B = P
: | o
046 Three wire socket (3) (A) ONDL<, o eisgie 42 costerplugiazi
: : Starter
| | | ‘ N E( D ) 047 Three wire plug (1) (C) VEES > To engine 42 coble plug (28
N el | 048Three wire plug (31 (A) APS2 $>——To engine 42 cable plug (291
5 J@6(preheating relay)
Y1 003 ] AN S| 039 Al f low plug 049Three wire plug (2) (B) L1 =-P—————
006 ( Re | S | 038 T jine 42 cable plug (20 T 4 J1939 bus H
o Acc o © engine 42 cable plug (20) 0 engine 42 cable plug (221 0BD
0K Toerane e AR/ | To engine 42 cable plug (21 J1939 bus L
To engine 42 cable plug 31
D1 @ 028 To engine 42 cable plug 361 L
R o 202 , 029 t&ehat ready |(rj1_d|0at0r
— arging indicator
= 713 g 030 To engine 42 cable plug (25 Oil pressure warning lamp
ZD4 ey 031 [Ga) 40il temperature warning lamp
- 05, 032 TongnesiEicanielplig it Engine fault indicator
— 027 @23 e {Water temperature gauge
— o 034 3 {Fuel gauge
® 4Chronograph
; 206, 055 (G5} 4QOil water separation warning lamp
L_—7035707 4Parking brake indicator ‘
K4 @ 9 preheat start switch OK
To engine 42 cable plug (13) L— To engine 42 cable plugl191
dUtstart controlireloy) To engine 42 cabie plug 17> cormector|B1 1B [Acc| C |RI[R2| ~ Explain
—:_\ 707 " ot positi
L [ : ® Middle indicator =
S13 03¢ s | preneat X [ X X Pt 1) g
LAl 152 BRly, _ e (o] close § ))(( c
4 I i, 1Forward solenoid valve run o . &
”‘“’@ 024 ] ; strt XX [ X[ X welZ
\_L~wj_1 L oyr
F2 053 . VI’_ - J03Forword relay)f5R] " Note: “X” means ON.
NY) ve ¥ 026 HZ 4High and Low Speed Switching Solenoid Valve
o oot | s .
J04¢High and Law Speed Relay) @J 4 Reverse solaioid valve
g Q- JLeft reverse lamp
s2 .
o L R TS '._@_\ ) P-4 JRight reverse lamp
— 02 | iy 023 | S¢8J JReversing warning lamp
J@5(reverse relay)
021 .
® % 1Rear headlight
T 1Left turn indicator
= & ns_e 1Left front turn signal
sl o K@ o Q—= 1Rear left turn signal
= o3 @2 1Right front turn signal
5.2 IS A
®ns 2 Right rear turn signal
e = 1Right turn indicator
R4 ’ Y tAlarm lamp
— s, ls - ®%-3 dLeft brake light
K l -3 IRight brake light
R8 041 Cob power suppll/ 1 1ov
—T
To engine 42 cable ftug @il —U52_sonal ispeed $ensor
R9 042 an; power supply 2
RI10 050 C0b>pcwer supply 3
R3 051 C0b>power supply 4
—
R2 )
— 012 g 013 Electric horn
DL {\Jﬂﬂreversing arnrest horn relay)
=T
B 014
Rl 0w K5 Pl ® D61 JRear left side marker lamp
— 2 o—— 151 JRight rear side lamp
—B——i @21 JLeft front side lamp
oareot _lj‘ @221 JFront right side lamp
coclanprelay’| 010 ; PR JLeft headlamp
[ oM Right headlamp



X]JCI

II.". ! Battery
001 Generator
IFT r
Joi(Starter Relay)
F2 004 E 005 a
Starter Motor
[
4 $6°——| JR6Preheating Relay]
o 4
i 003 O Bl C o 00, ’ 52 :'_DR Glow Plug
06 2 —fo1 o118
Acc
K EOL
ZD1 ®028
R7 029 Preheating Indicator Light
- %0 ‘ & Charging Indicator Light
¥ AED {G1} O Pressure Worning Light
ZM®M {Ga} Ol Temperature Varning Light
R6 033 G2} Water Temperature Gauge
 — 7 @ 034 {G3} Fuel Level Gauge
® Tiner
5, 055 [cs} Di-Vater Separator Marn Light
D8, 056 [Ge} Ar Filter Alarn Light
035 707 &, Parking Brolfe Indicator Light
2Dl 065 - Seat Belt Idicator Light
Neutral Posittion Indicator
"m [ LIERA TS Fautt Indcator Light
= 1 L } Actuating| Solenoid Valve
L ‘cc;**“...: 07;‘ Descent $olencid Valve
K6 — 068 L 4 )
g/067 R m“*%...‘m Forward $olencid Valve
UEE L 077 —
053 .
Fi [ Wbaw et 0 ettt -T— Reverse $olenoid Valve
R 022 K rZF_cx._T, r—— hantetin R5Reverst Retay> B4 ¢ 4 |
(= O Roles A 5.4 Left Reverse Light
B | Right Reverge Light
069 P oot "“'""“"""*ﬂ\_ B t Reverse Algrm Light
:@-‘—H@—w 1 High-Speed Solenoid Valve
R9 JO4 ( High-Speed
=
SzBi Buzzer
02l & Rear Tail Light
| @3 g Left Turn Signal Light
[ R— Left Front Turn Signal Light
el og K& o109 Q-2 Left Rear Turn Signal Light
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Fig.7 CPCD40/45-XRW76, CPCD50-XRXW?76 Electrical system diagram (OPS)
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JogHendligh't Reiny> ® Right Front Clearonce Light
I Left Heodlight
P Right Headlight

Fig.8-1 CPCD40/45-XRW76BN, CPCD50-XRXW76BN Electrical system diagram
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Preheating Start Switch GK

oee >< ><

Contact
Point B 1 B 8 A [: R 1 R 8 Description
Position C C
Preheat >< >< ><
Preheat Operation

Start

Operation >< >< ><

Start X | X X

X

X

Start, The preheat gear is for

short-time operation and automa-

tically resets.

Note: “X" in the above table indicates conduction.

(OPS)




NO. Symbol Name QTY Remarks
1 XDC Less maintenance of battery 12V 60Ah 2
2 JF generator 1 Engine matching
3 Qb starter 1 Engine matching
4 QK Preheat Starter Switch 1 Combination instrument matching
5 K1 Combination switch (direction switch) 1
6 K2 Combination switch (turn signal switch) 1
7 K3 brake light switch 1
8 K4 Horn button 1 Steering wheel matching
9 K5 Combination switch (light switch) 1
10 B1 water temperature gauge 1 Combination instrument matching
11 B2 fuel gauge 1 Combination instrument matching
12 B3 Chronograph 1 Combination instrument matching
13 ZD1-ZD8 pilot lamp 8 Combination instrument matching
14 G1 Qil pressure alarm 1 Engine matching
15 G2 Water Temperature Sensor 1 Combination instrument matching
16 G3 Oil quantity sensor 1 Combination instrument matching
17 G4 Oil temperature alarm 1
18 D1 D2 Front small light 21W 10W 2
19 D3 D4 Front headlight 15W 2
20 D5 D6 Combination rear light 21W/21W/5W/10W 2
21 DR GLOW PLUG 1 Engine matching
22 EO1 Preheating timer 24V 1 Control box matching
23 BJ Reverse alarm 24V 1
24 DL Electric horn 24V 1
25 SG Flasher 24V 1 Control box matching
26 JQl Starting relay 24V 1 Control box matching
27 JQ2 Starting control relay 24V 1 Control box matching
28 JQ3 Forward relay 24V 1 Control box matching
29 JQ4 High and low speed relay 24V 1 Control box matching
30 JQ5 Reverse gear relay 24V 1 Control box matching
31 JQ6 Preheating relay 24V 1 Control box matching
32 Q7 Reverse armrest horn relay 24V 1 Control box matching
33 JQs8 Headlight relay 24V 1 Control box matching
34 R1-R12 fuse 1 Control box matching

Fig.8-2 CPCD40/45-XRW76BN, CPCD50-XRXW76BN Electrical system diagram (OPS)
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