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The power train consists of the following components : 
·Torque converter
·Transmission
·Drive shaft
·Drive axle

Engine power is transmitted to the transmission through the torque converter.
The transmission is a hydraulically engaged 2 speed forward, 1 speed reverse power shift type 
transmission.
The transmission outputs through the universal joints of the drive shaft to drive axle assembly.
The power transmitted to front axle drives front wheels.

1. STRUCTURE1. STRUCTURE

GROUP  1  STRUCTURE AND OPERATIONGROUP  1  STRUCTURE AND OPERATION
SECTION  3  POWER TRAIN SYSTEMSECTION  3  POWER TRAIN SYSTEM

Drive axle Transmission

Torque converter

Engine Steering axle

Propeller shaft
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2. SPECIFICATION2. SPECIFICATION

Item Specification

Torque converter
Type 3 Element, 1 stage, 2 phases

Stall ratio 5.3 : 1

Transmission

Type Full auto, power shift

Gear shift (FR/RR) 2/1

Adjustment Electrical single lever type

Overhaul 
ratio

FR 1 : 2.456          2 : 0.946

RR 1 : 2.494

Axle

Type Front-wheel drive type, fixed location

Gear ratio 12.86

Gear Ring & pinion gear type

Wheels

Q'ty (FR/RR) Double : 4/2

Front (drive) 9.00-20-14 PR

Rear (steer) 9.00-20-14 PR

Brakes
Travel Front wheel, wet disc brake

Parking Calliper disc, SHAR (Spring Actuate Hydraulic Release) type

Steering
Type Full hydraulic, power steering

Steering angle 75.87˚ to both right and left angle, respectively
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3. TRANSMISSION3. TRANSMISSION

STRUCTURESTRUCTURE1)1)

 1 Control valve
 2 Torque converter
 3 Turbine
 4 Impeller
 5 1st stator
 6 2nd stator

 7 Charging pump
 8 Output gear
 9 Forward clutch gear
 10 Reverse clutch gear
 11 Forward clutch pack
 12 Reverse clutch pack

 13 PTO shaft
 14 Intermdiate gear
 15 PTO pump shaft
 16 Flange yoke

70D9VB3PS01
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 1 Torque converter
 2 Control valve
 3 Air breather

 4 Oil level gauge and tube
 5 Oil filter
 6 Output (Universal joint link part)

 7 Speed sensor

1 2

7 5

3 5 4

OPERATIONOPERATION

INSTALLATION VIEWINSTALLATION VIEW

3)

2)

Torque converterTorque converter
Converter equipmentConverter equipment
The outside of Impeller is connected with flywheel of engine through cover wheel, front 
cover and Input plate. The inside of it is supported by Inner race of free wheel through 
angular contact bearing.
The engine power is transmitted to Impeller wheel, and that is transmitted to turbine wheel 
assembly through fluid. 
Turbine wheel assembly is connected with turbine shaft by spline, A gear is fixed in other 
side of turbine shaft. This gear is working with a gear on output shaft. They are a reduction 
gear and transmit power to output shaft with flange.
Stator wheel 2 is fixed in transmission housing through free wheel cam, one way clutch 
bearing and 2nd stator shaft. When the fluid returns to Impeller wheel from turbine wheel 
assembly, the reaction torque occurs in Stator wheel. This reaction torque is added to the 
turbine torque. Therefore, the turbine torque becomes larger than the input torque. In 
addition when turbine wheel speed is high. Stator wheel does not occur the reaction 
torque by idling itself.

Power transmission principle of torque converterPower transmission principle of torque converter
The mechanism that transmits power through fluid id called "Hydraulic Clutch". This is 
divided  into about two types.
One is called "Fluid coupling", another is called "Torque Converter". Those main part 
structures are such as below figures.

(1)(1)
①

②

a.

b.

c.

d.

a.

b.

Fluid Coupling Torque Converter

P : Pump Wheel (Impeller Wheel)

T : Turbine Wheel

S1 : Stator Wheel 1

S2 : Stator Wheel 2

70D9VB3PS03
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Fluid coupling consists of impeller and turbine. This is the same principle that the electric 
fan transmits revolution (power) to the windmill when they are laid face to face.
When the Impeller rotates by engine, the fluid (oil) starts rotating around the axis of 
rotation and moves outside by centrifugal force.
The fluid flows from the outside of Impeller blades, and flows into the outside of turbine 
blades faced to Impeller blades.
While the fluid is flowing to the inside along turbine blades, that gives turbine wheel 
rotation (power). And that returns to the inside of Impeller blades.
Therefore as for the flow of the fluid, at first according as impeller rotates, the rotary flow 
that the rotary center is the axis of impeller occurs. As a result the eddy flow that circulates 
between impeller and turbine occurs by centrifugal force. 
Fluid coupling must be used the oil as continuous power transmitting medium in the space 
closed up.
When the difference between impeller speed and turbine speed is large, namely when the 
load is large for example in case of starting, or in case of going up slope, and so on, the 
efficiency is low. And it is necessary for turning turbine to input large impeller torque.
In other to exclude this loss. Stator wheel is set between the outlet of turbine and the inlet 
of impeller. In this way Torque converter is what the transmission efficiency when the load 
is large is improved.
In fluid coupling, the flow of oil which returns to impeller from turbine makes the power 
which disturbs impeller rotation.
In torque converter, the flow direction of oil from turbine is changed to the direction which 
turns impeller by stator wheel. Therefore the efficiency is high when the load is large. 
Besides, the torque increased than the input torque is transmitted to turbine. 
Stator improves the ability of torque converter by idling itself or stopping according to the 
flow direction of oil in the outlet of turbine.
For example like the vehicle which is running fast, when the load of turbine is small, the    
difference between impeller speed and turbine speed becomes small.
According as those speeds become this condition, the oil flowing in the outlet of turbine 
changes the flow angle to the direction of stator rotation. Finally that becomes hitting 
against the back of stator blade.
And stator becomes large resistance which disturbs the flow, and the efficiency goes 
down. Then stator of torque converter has a one-way clutch (free wheel) which is pushed 
by the flow of oil and idles when the fluid (oil) becomes hitting against the back of blade.
In other words, stator is fixed in one direction and increases the torque. If the rotation of 
stator is reverse direction, stator idles. And stator becomes functioning as fluid coupling  
when the load is small.

c.

d.

e.

f.

g.

h.

i.

j

k.

l

m.

n.

o.

p.

q.
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Pump drive devicePump drive device
           There is pump device beside torque converter as below picture which is for charging pump           

of transmission and power take off (PTO).

③

70D9VB3PS04

Drive Gear

Drive Gear

Idle Gear

Charging Pump 
Of Transmission

Inter Gears For 
Charging Pump

Power Take Off
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HYDRAULIC CIRCUITHYDRAULIC CIRCUIT

The oil that is pumped up through the strainer from the oil pump of transmission by charging 
pump of transmission. And this oil is sent to torque converter through the relief valve for the 
main pressure of hydraulic clutches.
The oil that is sent to torque converter flows between the turbine shaft and Inner race of free 
wheel, and flows into the circuit of converter through the space between stator wheel and 
Turbine wheel.
The oil which is drained from torque converter is cooled by the external cooler of the vehicle. 
And this cooled oil lubricates and cools each parts of transmission like bearings, clutches 
and so on.

4)4)

(1)

(2)

(3)

70D9VB3PS05

Torque Converter

Suction Filter

Orifice

Orifice

Lubrication

Oil Filter

Oil Cooler

Inching
EPPR Valve

Main Relief Valve

Accumulator

F1 Clutch

F2 Clutch

R Clutch

Solenoid Valve (For R Clutch)

Solenoid Valve (For F1, F2 Clutch)
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CONTROL VALVECONTROL VALVE5)5)

70D9VB3PS0770D9VB3PS06

 1 Modulation
 2 Main relief
 3 Solenoid valve for F2 clutch
 4 EPPR valve for inching
 5 Solenoid valve for F1 & R clutch

 6 Check port for F1 clutch
 7 Check port for R clutch
 8 Check port for F2 clutch
 9 Check port main pressure
 10 Pressure sensor port

Structure(1)

1 2

9
8

7

6

4
5

10

1
3

Assembly
Control valve assembly contains main relief valve for regulating pressure of hydraulic clutch 
assembly, inching valve for adjusting clutch pressure, accumulator valve for rising up clutch pres-
sure smoothly, solenoid valves for selecting direction (F1, F2, R) and controlling parking brake.

Structure Operation

Main Relief Valve This valve regulates the clutch pressure stably.

Inching Valve
This valve adjusts the pressure of clutch through the controlling 
Inching pedal.

Accumlator Valve
This valve adjusts the pressure of clutch for smooth start when the 
operator wants to move and change the direction.

Solenoid Valve For Dierction
(F1, F2, R)

These valve control the oil flow for moving forward 1, 2 & reverse 
through voltage signal which is given by direction selector.

Solenoid Valve For Parking
This valve control the oil flow for applying and releasing parking 
brake. 

(2)
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CLUTCHCLUTCH6)

F2

F1

: Pressure line

: Lubrication line

Reverse clutchForward 1, 2 clutch

70D9VB3PS08

SummarySummary
This transmission consists of the forward and reverse shift equipments which is the wet 
multipic disc type of hydraulic clutch.
There are 7 discs per each clutch which is made by carbon paper.

Clutch shiftingClutch shifting
The explain of shift is represented in case of the shift "N (neutral) → F or R" in the vehicle.
F & R solenoid valve become "ON" by voltage signal which is given by gear selector on the 
vehicle.
The hydraulic oil that is charged in accumulator valve discharges to the clutch port, and the 
port is filled.
After the filling of the port concludes, the oil that comes through the orifice "A" presses the 
piston of the accumulator slowly. And the clutch is engaged by the prescribed characteristic 
of pressure up, and the shock in clutch engagement is relieved.
When the clutch engagement concludes and the hydraulic oil becomes regular pressure.
The hydraulic oil in the piston room presses the piston, and make the steel plates and the  
friction plates stick strongly against the force of the return spring.
Therefore the torque that is transmitted to the clutch shaft assembly transmits to the 
reduction gears.

(1)(1)

(2)(2)

①

②

①
②

③

④

⑤
⑥

⑦
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POWER FLOWPOWER FLOW7)

Forward 1

Forward 2

(1)

(2)

70D9VB3PS09

70D9VB3PS10

F1 Clutch Gear

F2 Clutch Gear

Idle Gear

Idle Gear

Output Gear

Output Gear

1st Stator

1st Stator

1st Stator Shaft

1st Stator Shaft

Intermediate Gear

Intermediate Gear

F1 Clutch Gear

F2 Clutch Gear

Idle Gear

Idle Gear

Output Gear

Output Gear

Rev. Drum

Rev. Drum

For. Drum

For. Drum

Turbine

Turbine

Clutch Shaft

Clutch Shaft
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Reverse(3)

70D9VB3PS11

F2 Clutch Gear

Idle Gear

Output Gear

1st Stator

1st Stator Shaft

Intermediate Gear

R Clutch Gear

Idle Gear

Output Gear

Turbine

Clutch Shaft

Rev. Drum

For. Drum
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4. DRIVE AXLE (KESSLER)4. DRIVE AXLE (KESSLER)

STRUCTURE (1/6)  STRUCTURE (1/6)  1)1)

 400 Differential & carrier assy
 401 Drive pinion
 402 Ring gear
 403 Differential housing
 404 Differential housing
 405 Differential spider
 406 Differential side gear
 408 Differential pinion
 409 Disk
 411 Disk

 412 Bearing bushing
 413 Hexagon socket screw
 414 Hexagon screw
 415 Tapered roller bearing
 417 Differential carrier
 418 Hexagon screw
 419 Setting ring
 421 Lock plate
 422 Hexagon screw
 423 Hexagon screw

 425 Hexagon screw
 427 Screw plug
 428 Sealing ring
 432 Tapered roller bearing
 433 Disk
 434 Ring
 436 Tapered roller bearing
 440 Radial seal ring
 444 Drive flange
 445 Adjusting nut
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STRUCTURE (2/6) STRUCTURE (2/6) 

 150 Brake assy
 250 Friction disc
 251 Steel disc
 252 Clutch piston
 258 Gasket
 259 Gasket
 260 Brake carrier

 261 Housing
 262 O-ring
 263 O-ring
 266 Hexagon socket screw
 269 Hex sockets crew
 271 Face seal
 272 Screw plug

 273 Sealing ring
 278 Bleeding socket
 280 Bleeder valve
 281 Pipe
 282 Hexagon screw with flange
 283 Compression spring

2)2)
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STRUCTURE (3/6)STRUCTURE (3/6)

 300 Planetary housing
 304 O-ring
 305 Screw plug
 306 Sealing ring
 309 Thrust washer
 312 Hexagon socket screw
 314 Sun gear

 318  Sleeve
 319   Screw
 320 Thrust ring
 322 Planetary gear
 324 Thrust washer
 329 Needle bearing
 331 Planetary pin

 333 Locking pin
 335 Ring gear
 336 Ring gear carrier
 337 Retainer
 338 Hexagon socket screw
 340 O-ring

3)3)
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 1  Axle housing
 2  Breather
 3  Plug
 4   Seal
 5   Screw plug
  6  Seal

 40  Axle shaft
 42  Wheel hub
 43  Wheel stud
 47  Disk
 48  Hex nut
 49   Bushing

 50  Radial seal ring
 53  Taper roller bearing
 54  Taper roller bearing
 55  Spacer ring
 59  Nut
 60  Socket screw

STRUCTURE (4/6)STRUCTURE (4/6)4)4)
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STRUCTURE (5/6)STRUCTURE (5/6)

 605  Lining set 
 606  Bleeder valve
  608  Circlip
 609  Dished plate spring
 610  Hex nut
 611  Set screw

 612  Cap
 615  Pressure bolt
 616  Hex screw
 617  Castle nut
 618  Split pin
 619  Gasket

 623  Magetic
 624  Tolerance ring
 625  O-ring
 626  O-ring
 629  Socket screw
 630  Sealing ring

5)5)

616

629

630

612

617 618 615 606 625 609 608

611

626

610619605

624
(615)

623
(615)
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STRUCTURE (6/6)STRUCTURE (6/6)

 600  Parking brake
 601  Brake carrier

 602  O-ring
 603  Disc plate

 604  Hex screw
 628  Hex screw

6)6)

604

603

628

601

602

600

OPERATIONOPERATION

Both sides of the housing are supported by the frame and the center is mounted on the 
transmission case through propeller shaft.
The mast is installed on the front of the drive axle housing. The final deceleration and differential 
device built in the housing guarantee accurate rotation and smooth operation.
The power from the transmission in transferred through the hypoid pinion, hypoid gear, differential 
case, the pinion of the differential device and the side gear to the drive axle shaft by the side gear 
spline and to the hub and wheel mounted on the shaft by high tension bolts.

7)7)

110D9DR06
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1

2

3

4

5

6

5. TIRE AND WHEEL5. TIRE AND WHEEL

 1 Wheel rim
 2 Tire

 3 Lock ring
 4 Side ring

 5 Valve assembly
 6 Wheel nut

The tire acts to absorb the shock from the ground surface to the machine, and at the same time 
they must rotate in contact with the ground to gain the power which drives the machine.

Various types of tires are available to suit the purpose.  Therefore it is very important to select the 
correct tires for the type of work.

1)

2)

B507AX68
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GROUP  2   DISASSEMBLY AND ASSEMBLYGROUP  2   DISASSEMBLY AND ASSEMBLY

1. DISASSEMBLY OF 1. DISASSEMBLY OF TRANSMISSIONTRANSMISSION
 
 

Remove the drain plug. Discharge the 

transmission oil.

1) 1) DISASSEMBLY OF TRANSMISSIONDISASSEMBLY OF TRANSMISSION

(1)

Remove the oil level gauge.

Disassemble the torque converter assy.Disassemble the torque converter assy.
Disassemble the torque converter assy.

(2)

(3)(3)
①

70D9VB3PS12

70D9VB3PS14

70D9VB3PS13

Drain Plug

Torque Converter Assy

Oil Level Gauge
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70D9VB3PS16

70D9VB3PS17

70D9VB3PS18

Loosen the hex bolts and separate the 
flexible plate

Disassemble PTO shaft.

Remove the oil filter and oil filter adaptor.

Disassemble the socket bolt and speed 
sensor.

②

(4)

(5)

(6)

Flexible Plate

Hex Bolt

Oil Filter

PTO Shaft

Oil Filter Adaptor

Speed Sensor

Socket Bolt
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Disassemble the hex bolt. And disassem-
ble the lock plate, flange yoke and O-ring.

Disassemble the control valve assy. 
Loosen the hex bolts (M8×60L 2EA, 
M8×75L 1EA, M8×110L 2EA, M8×70L 
9EA). Separate the control valve ass'y and 
gasket.

Disassemble the pump sub assy.Disassemble the pump sub assy.
Disassemble the socket bolts and pump 
assy.

Disassemble the snap ring, bearing and 
O-rings (3 EA).

(8)

(7)

O-Ring

Flange Yoke

Control Valve Assy

Lock PlateHex Bolt

Hex Bolt

Gasket

Pump Sub Assy

Socket Bolt

(9)(9)
①

②

35D9VB3PS27

O-Ring

Bearing Snap Ring
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70D9VB3PS23

70D9VB3PS24

Disassemble the socket bolts. And sepa-
rate the O-ring, drive gear and driven 
gear from the pump case.

 Remove the plug, spring, spool.

Loosen the socket bolts. Then separate 
the T/M case. 

Remove the O-rings.

(10)

(11)

(12)

T/M Case

O-Ring

Spool Spring Plug

Socket Bolt

②

35D9VB3PS28

Driven
Gear

Drive
gear

Socket
Bolt

Pump
CoverO-Ring

Pump Case
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70D9VB3PS25

70D9VB3PS26

70D9VB3PS27

Remove the oil seal.

Loosen the socket bolts and remove the 
baffle.

Remove the output shaft assy and disas-
semble the bearings.

Remove the Idle shaft assy and dissas-
semble the bearings and spacer.

(14)

(13)

(15)

(16)

Oil Seal

Socket Bolt

Baffle

Bearing

Output Shaft

Output Shaft Assy

70D9VB3PS28

Bearing

Idle Shaft Assy

Idle Shaft Spacer
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70D9VB3PS31
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Remove the reverse clutch assy and dis-
sassemblethe reverse clutch shaft assy,  
baering and spacer.

Remove the Forward clutch assy and dis-
sassemble the thrust bearing and wash-
ers.

Remove the plugs.

Remove the suction filter spring and suc-
tion filter. 

(18)

(17)

(19)

(20)

Plug

O-Ring

Forward Clutch assy
Thrust Washer

Thrust Needle Baering

Suction Filter

Suction Filter Spring

70D9VB3PS29

Reverse Clutch
assy

Reverse Clutch
shaft assy

Bearing

Spacer

Intermediate Gear L
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70D9VB3PS34

70D9VB3PS35

Loosen the socket bolt. And remove the oil 
level gauge and O-ring.

Disassemble intermediate gear sub part.Disassemble intermediate gear sub part.
Loosen the socket bolt and remove the 
intermediate gear assy.

Disassemble the 1st stator sub part.Disassemble the 1st stator sub part.
Remove the 1st stator shaft sub.

Remove the snap ring (large) from              
the intermediate gear. And remove the 
intermediate shaft and bearing.
Remove the snap ring (small) from the 
intermediate shaft.

(22)(22)

(23)(23)

(21)

Bearing

Socket Bolt

Socket Bolt

Intermediate
Gear Assy

Intermediate Gear
Intermediate Shaft

Oil Level Gauge Tube

O-Ring

Snap Ring

70D9VB3PS36

1st Stator Shaft Sub

①

①

②

③
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70D9VB3PS40

Disassemble the PTO idle gear part.Disassemble the PTO idle gear part.
Loosen socket bolt  and remove idle 
shaft assy.
Do not remove the snap ring.

Remove the snap ring and needle bear-
ing. And disassemble the needle bearing.
Pull off the bearing and remove the thrust 
piston ring. 

Loosen the hex bolts and remove the oil 
seal cover, oil seal, and O-ring.

Loosen the socket bolts and Remove 
washers, 2nd stator shaft, piston ring.

(26)(26)

(25)

(24)

Plug

Idle Shaft Assy

70D9VB3PS37

1st Stator Shaft

2nd Stator Shaft

Ball Bearing

Needle Bearing

Snap Ring

Socket Bolt

Piston Ring

O-RingOil Seal Cover

Oil Seal

Hex bolt

Washer

Piston Ring

①

※

②

③
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Remove the sanp ring, socket bolt, and 
O-ring from the idle shaft.

Remove the idle gear sub through the 
hole in the T/C housing.

After remove the pump shaft sub, then dis-
assemble the piston ring and the snap 
ring.

After disassembling the snap rings, 
remove the spacer & spacer.

(27)

Bearing

Idle Gear Sub

Idle Gear
SpacerSnap Ring

Snap Ring

70D9VB3PS43

③

④

②

35D9VB3PS42

Idle shaft

Socket bolt

Snap ring

O-ring

Snap Ring
Pump Shaft

Piston Ring
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70D9VB3PS45

70D9VB3PS46

70D9VB3PS47

Remove the output gear through the hole 
in the T/C housing.

Remove the bearing.(29)

(28)

70D9VB3PS44

Piston Ring

Bearing

Spacer

Bearing

Output Gear

Disengage the piston rings.

2) ) DISASSEMBLY OF DISASSEMBLY OF CLUTCH SUB ASSEMBLYCLUTCH SUB ASSEMBLY

(1)

Pull off the bearings and remove the spac-
er.

(2)
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Disassemble the snap rings, pull off the 
bearings, and disassemble the clutch 
gears.

Disengage the retaining ring. Then 
remove the back plate, opp. plates and 
friction plates.

By means of compresed air, press the pis-
ton sub off and remove them.

Remove the snap rings, spring plates and  
springs.
When removing the snap ring, it may When removing the snap ring, it may 
bounce off by spring force, so fix the  bounce off by spring force, so fix the  
spring firmly before removing it. Pay atten-spring firmly before removing it. Pay atten-
tion to safety when removing  snap ring.tion to safety when removing  snap ring.

Spring

Spring

Retaining Ring

Retaining Ring

Snap Ring

Snap Ring

Spring Plae

Spring Plae

70D9VB3PS51

70D9VB3PS48

Snap Ring

Snap Ring

Back Plate

Back Plate

Disc

Disc

Plate

Plate

Clutch Gear
Bearing

(3)

(4)

(5)

(6)

Piston Ring
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2. ASSEMBLY OF . ASSEMBLY OF TRANSMISSIONTRANSMISSION
 
 

Assemble the piston groove in the O-ring 
and glyd ring.
Apply T/M oil when assembling the O-ring. Apply T/M oil when assembling the O-ring. 
How to assemble the glide ring. How to assemble the glide ring. 
① Heat the glide ring.
②  Assemble the gliding when it becomes 

loose.

70D9VB3PS52

70D9VB3PS53

70D9VB3PS54

70D9VB3PS55

Spring

Spring

Snap Ring

Snap Ring

Spring Plae

Spring Plae

Glyd Ring

O-Ring

Piston

Piston Ring

Piston Sub

(1)

※
※

Insert the piston ring into the shaft groove 
and oil it.

Insert the piston sub into the drum gear.

Assemble the spring, spring plate & snap 
ring.
When removing the snap ring, it may When removing the snap ring, it may 
bounce off by spring force, so fix the  bounce off by spring force, so fix the  
spring firmly before removing it. Pay atten-spring firmly before removing it. Pay atten-
tion to safety when removing  snap ring.tion to safety when removing  snap ring.

(2)

(3)

(4)

1) 1) SUB ASSEMBLY OF CLUTCHSUB ASSEMBLY OF CLUTCH
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Measure clearance between the back 
plate and retaining ring using thickness 
gauge.
Stroke specification : 3.6 ~ 4.0 mmStroke specification : 3.6 ~ 4.0 mm
If the measureed value id out of the speci-If the measureed value id out of the speci-
fied range, replace with a suitable retain-fied range, replace with a suitable retain-
ing ring.ing ring.
Retaining ring thickness : 2, 2.2, 2.5, 3.1 Retaining ring thickness : 2, 2.2, 2.5, 3.1 
mmmm

70D9VB3PS57

70D9VB3PS58

70D9VB3PS59

Install the opp. plates and friction plates 
alternately into the drum gear. Then install 
the back plate and retaining ring.

After assembling the clutch gear and 
bearing, fasten the snap ring. Snap Ring

Clutch Gear
Bearing

Snap Ring

70D9VB3PS56

(5)

(6)

※

(7)

Retaining Ring

Retaining Ring

Thickness Gauge

Retaining Ring

Back Plate

S
tro

ke

Back Plate

Back Plate

Disc

Disc

Plate

Plate
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70D9VB3PS60

70D9VB3PS61

70D9VB3PS62

Bearing

Spacer

Piston Ring

Piston Ring

Assemble the spacer and bearing.(8)

Assemble piston ring.Assemble piston ring.
Forward clutch : fit the piston rings (4 EA) 
at groove of clutch shaft and oil them.

Reverse clutch : fit the piston rings (2 EA) 
at groove of clutch shaft and oil them.

(9)(9)
①

②

70D9VB3PS63

Insert the bearing into the T/C housing.

2) ) ASSEMBLY OF TRANSMISSIONASSEMBLY OF TRANSMISSION

(1)

Bearing
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Assemble pump shaft sub part.Assemble pump shaft sub part.
Assemble the snap ring & piston ring on 
pump shaft.
Cover grease on piston ring.Cover grease on piston ring.

Assemble the idle gear sub.Assemble the idle gear sub.
Insert bearing into idle gear and assem-
ble snap rings on both sides.
Assemble the spacer on one side of the Assemble the spacer on one side of the 
idle gear.idle gear.

70D9VB3PS65

70D9VB3PS66

70D9VB3PS67

Insert the output gear through the central 
hole of the T/C housing.

Snap RingIdle Gear

Bearing

Spacer

Snap Ring

70D9VB3PS64

(2)

(3)(3)

(4)(4)

Snap Ring
Pump Shaft Piston Ring

Pump Shaft Sub

Output Gear

Assemble the pump shaft sub.

①

※

①

※

②
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70D9VB3PS68

70D9VB3PS69

Idle Shaft Sub

Assemble socket bolt and snap ring on 
idle shaft. And assemble o-ring. 
Cover grease on o-ring.Cover grease on o-ring.

Assemble idle shaft sub.
·Tightening torque : 10.2 ~ 11.2 kgf·m

(73.8 ~ 81.0 lbf·ft) 
Cover Loctite #277 on the screw side of 
bolt.

Idle Gear Sub

③

※

④

※

70D9VB3PS70

Insert the idle gear sub through the cen-
tral hole of the T/C housing.

②

35D9VB3PS71

Idle shaft

Socket bolt

Snap ring

O-ring

Assemble piston ring on 2nd stator shaft. 
And assemble 2nd stator shaft, hex bolts 
and washers on T/C housing.
·Tightening torque : 3.1 ~ 3.5 kgf·m

(22.4 ~ 25.3 lbf·ft)
Cover loctite #277 on the screw side of Cover loctite #277 on the screw side of 
bolt and grease on piston ring.bolt and grease on piston ring.

(5)

※

2nd Stator Shaft

Washer
Hex Bolt

Piston Ring
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Assemble the torque converter sub.

70D9VB3PS72

70D9VB3PS73

70D9VB3PS74

Torque Converter Sub

70D9VB3PS71

O-Ring

Flexible Plate

Hex Bolt

PTO Shaft

Oil Seal Cover

Hex Bolt

Oil Seal

Assemble PTO shaft.

③

②

Assemble the oil seal onto the oil seal 
cover in advance. After that, assemble the 
oil seal on the oil seal cover and tighten 
the bolts. 
·Tightening torque : 3.1 ~ 3.5 kgf·m

(22.4 ~ 25.3 lbf·ft)
Spread grease on the seal lip of oil seal.Spread grease on the seal lip of oil seal.
Cover loctite #277 on the screw side of Cover loctite #277 on the screw side of 
bol t and grease the O-r ing when bol t and grease the O-r ing when 
assembling.assembling.

(6)

※
※

Assemble torque converter part.Assemble torque converter part.
Assemble the flexible plate and hex bolt 
on torque converter.
·Tightening torque : 4.1 ~ 4.9 kgf·m

(29.7 ~ 35.5 lbf·ft) 
Cover loctite #277 on the screw side of Cover loctite #277 on the screw side of 
bolt.bolt.

(7)(7)
①

※
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70D9VB3PS75

70D9VB3PS77

Bearing

Assemble 1st stator shaft sub and PTO 
shaft.

Assemble the intermediate shaft sub part.Assemble the intermediate shaft sub part.
Assemble the socket bolt and snap ring 
(small) on intermediate shaft. And 
assemble the bearing, intermediate shaft  
and snap ring (large) on intermediate 
gear.

Piston Ring 1st Stator Shaft

Bearing Snap Ring

Needle BRG.

70D9VB3PS78

Assemble the needle BRG. & snap ring on 
1st stator shaft. And assemble the bearing 
and piston ring.

 Cover grease on piston ring.Cover grease on piston ring.

70D9VB3PS76

1st Stator Shaft Sub

Intermediate Gear
Intermediate Shaft

Intermediate
Shaft Sub

Socket Bolt

Snap Ring

PTO Shaft

Assemble the flexible plate and hex bolt 
on torque converter.
·Tightening torque : 10.2 ~ 11.2 kgf·m

(73.8 ~ 81.0 lbf·ft) 
Cover loctite #277 on the screw side of Cover loctite #277 on the screw side of 
bolt.bolt.

(10)(10)
①

②

※

(8)

※

(9)
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Assemble the thrust washers and bearing 
on forward clutch sub.
Cover grease on the washers and bear-Cover grease on the washers and bear-
ing.ing.

70D9VB3PS80

70D9VB3PS81

70D9VB3PS82

Thrust Bearing

Thrust Wahser

70D9VB3PS79

Flexible Plate

Hex Bolt

PTO Shaft

Oil Level Gauge

Oil Level Gauge Tube

Socket Bolt

Suction Filter

O-Ring Plug

Suction Filter Spring

O-Ring

Hex Bolt

Assemble O-ring and plug. Assemble the 
plugs, o-rings. 
·Tightening torque : 4.1 ~ 4.9 kgf·m

(29.7 ~ 35.5 lbf·ft) 
Cover grease on O-ring.Cover grease on O-ring.

Assemble the suction filter and spring.

Assemble oil level gague and tube part.Assemble oil level gague and tube part.
Assemble the O-ring on oil level gauge 
tube.
Cover grease on O-ring.Cover grease on O-ring.
Assemble the oil level gauge tube and 
bolt on the T/C housing.
·Tightening torque : 3.1 ~ 3.5 kgf·m

(22.4 ~ 25.3 lbf·ft)
Cover Loctite #277 on the screw side of Cover Loctite #277 on the screw side of 
bolt.bolt.
Assemble the oil level gauge.

(11)(11)

(12)

(13)

※

(14)

※

①

※
②

※

③
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70D9VB3PS83

70D9VB3PS85

Assemble the spacer, intermediate gear-L, 
and bearing.

Assemble the forward clutch assy.

Forward Clutch Assy

70D9VB3PS86

Assemble the forward clutch assy.

70D9VB3PS84

Intermediate Gear - L
Reverse Clutch Sub

Reverse Clutch Assy

Bearing

Idle Gear

SpacerIdle Shaft

Bearing

Assemble the spacer, idle gear, and bear-
ings on idle shaft.

(15)

(16)

(17)

(18)
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Assemble the baffle and socket bolts.
·Tightening torque : 3.1 ~ 3.5 kgf·m

(22.4 ~ 25.3 lbf·ft)
Cover Loctite #277 on the screw side of Cover Loctite #277 on the screw side of 
bolt.bolt.

70D9VB3PS88

70D9VB3PS89

70D9VB3PS90

Baffle

Socket Bolt

70D9VB3PS87

Bearing

Ouput Shaft

Ouput Shaft Sub

Idle Shaft Sub

Assemble the ouput shaft sub.

Assemble the bearings on output shaft.

Assemble the idle shaft sub.

(20)

(19)

(21)

(22)

※
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70D9VB3PS91

70D9VB3PS93

Insert the oil seal into the T/M case. 
Spread grease on the seal lip of oil seal.

Assemble the T/M case. Tighten the sock-
et bolts.
·Tightening torque : 7.1 ~ 7.7 kgf·m

(51.4 ~ 55.7 lbf·ft)
Cover Loctite #5127 on the joint surface of Cover Loctite #5127 on the joint surface of 
T/M case. Do not apply to the bolt holes.T/M case. Do not apply to the bolt holes.
Cover Loctite #277 on socket bolt.Cover Loctite #277 on socket bolt.

70D9VB3PS94

Press in the dowel pins (2 EA). 

70D9VB3PS92

T/M Case

Dowel Pin

Socket Bolt

Spool Spring Plug

Oil Seal

Assemble the spool, spring and tighten 
the plug.
·Tightening torque : 4.1 ~ 5.1 kgf·m

(29.7 ~ 36.9 lbf·ft)

(23)

(24)

(25)

※

※

(26)
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Assemble the o-ring, flange yoke, lock 
plate and hex bolts.
·Tightening torque : 6.1 ~ 6.6 kgf·m

(44.1 ~ 47.7 lbf·ft)
Cover Loctite #277 on the screw side of Cover Loctite #277 on the screw side of 
bolt.bolt.

70D9VB3PS95

70D9VB3PS96Hex Bolt
Lock Plate

O-ring

Flange Yoke

Pump Sub

Socket Bolt

Assemble the pump case sub and socket 
bolt.
·Tightening torque : 3.1 ~ 3.5 kgf·m

(22.4 ~ 25.3 lbf·ft)
Cover Loctite #277 on the screw side of Cover Loctite #277 on the screw side of 
bolt.bolt.

Assemble the O-rings (3 EA) on pump 
case sub. Overturn assemble bearing 
and snap ring.
Cover grease on O-ring.Cover grease on O-ring.

(28)

※

Assemble oil pump sub part.Assemble oil pump sub part.
Assemble the driven gear, drive gear and  
O-ring on pump case. And assemble the 
pump cover and socket bolt.
·Tightening torque : 3.1 ~ 3.5 kgf·m

(22.4 ~ 25.3 lbf·ft)
Cover grease on the o-ring.Cover grease on the o-ring.
Cover Loctite #277 on the screw side of Cover Loctite #277 on the screw side of 
bolt.bolt.

(27)(27)
①

※
※

②

※

③

※

35D9VB3PS88

O-ring

Pump case sub

Snap ring

Bearing

35D9VB3PS87

Driven
gear

Drive
gear

Socket
bolt

Pump
coverO-ring

Pump case
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70D9VB3PS97

70D9VB3PS99

Assemble the speed sensor and socket 
bolt.
·Tightening torque : 0.9 ~ 1.1 kgf·m

(6.5 ~ 8.0 lbf·ft)
Cover Loctite #277 on the screw side of Cover Loctite #277 on the screw side of 
bolt.bolt.

Assemble the air breather.
·Tightening torque : 1.0 ~ 1.4 kgf·m

(7.2 ~ 10.1 lbf·ft)
Cover Loctite #577 on the screw side.Cover Loctite #577 on the screw side.

70D9VB3PS100

Assemble the gasket, valve sub and hex 
bolt.
·Tightening torque : 3.1 ~ 3.5 kgf·m

(22.4 ~ 25.3 lbf·ft)
Cover Loctite #277 on the screw side of Cover Loctite #277 on the screw side of 
bolt.bolt.

70D9VB3PS98

Speed Sensor

Socket Bolt

Hex Bolt

Valve Sub assy

Gasket

Air Breather

Filter Adaptor

Oil Filter

Tighten the oil filter adaptor and assemble 
the oil filter.
Slightly oil the seal on the oil filter. Turn in 
the oil filter until contact with the sealing 
surface is obtained, and then tighten it by 
band with approx. 1/3 to 1/2 rotation.
·Tightening torque : 13.3 ~ 14.7 kgf·m

(96.2 ~ 106.3 lbf·ft)

(29)

※

(30)

※

(31)

※

(32)
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70D9VB3PS102

70D9VB3PS101

O-Ring

Drain Plug

Complete the transmission assembly.

After assembling the O-ring to the plug,  
assemble it to the T/M case.
·Tightening torque : 4.1 ~ 5.1 kgf·m

(29.7 ~ 36.9 lbf·ft)
Grease the O-ring when assembling it.Grease the O-ring when assembling it.

(33)

※

(34)
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3. DRIVE AXLE DISASSEMBLY (3. DRIVE AXLE DISASSEMBLY (KESSLERKESSLER)

GENERAL INSTRUCTIONS FOR CORRECT ASSEMBLY AND DISASSEMBLYGENERAL INSTRUCTIONS FOR CORRECT ASSEMBLY AND DISASSEMBLY

Disassembly and assembly are to be accomplished only by trained personnel.

The assembly can be made reverse to the respective disassembly instruction.

Drain oil before removing, check for presence of metal particles.

Mark the parts to each other before dismantle.

Never use a hard object to separate tightly fitted assemblies.  To remove bearings, drive flanges 
and similar parts, use the proper pullers.

It is recommended that the special tools.

Do not place parts on a dirty surface.

Systematically replace used seals, O-rings and, if necessary, bearings on disassembly.

Clean parts before reassembly.

Replace or clean corroded parts.

The cages of bearings rotating in oil are to be coated with oil at reassembly.

Seal ring treads on flanges, shafts etc. must be preserved with SAE80W-90/API GL-5 before 
mounting. 

Oil seal rings and particularly the anti-dust lip seals must be filled with grease.

The universal joint shafts and the axle shafts must not be force mounted (They must slide).

At mounting of radial seal rings pay attention that there is suffice overlap to the housing bores.
Pay attention for a plain alignment of the radial seal ring.  The seal lips always must not be 
contacted with Loctite.

The bolted or keyed assemblies safeties are to be checked according to instructions ; in case of 
doubt, consult Hyundai dealer.

Refill the oil after assembly.

Repair weldment is only allowed after consultation with Hyundai.

1)1)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)
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USING OF LOCTITE AND OPERATING SUPPLIESUSING OF LOCTITE AND OPERATING SUPPLIES2)2)

Kind

Loctite

Epple

Dirko

Type

243

262

270

270

510

572

638

33

-

Color

Blue

Red

Green

Green

Orange

White

Light-green

Grey

Grey

Application

Lightly locked screws

Middle locked screws

Highly locked screws

Increased coefficient of friction in contact surfaces 

Surface gasket

Special gasket

Glueing with big width of slit

Surface gasket

Elastic gasket

REMARKS FOR WORKING UP LOCTITE AND OPERATING SUPPLIESREMARKS FOR WORKING UP LOCTITE AND OPERATING SUPPLIES

Threads and surfaces have to be cleaned and free from color, oil and grease before applying 
loctite.

Loctite will harden under following conditions :
Exclusion of air
Metal contact
Increased temperature

Pre-assembly and control tightening has to be made in a short time (5 to 10 min).

The time between glueing and mounting of the parts should be shorter than 1hour.
Exception : Parts made from nonferrous metal have to be glued within one minute.

Assembled parts must remain unloaded for at least 24 hours.

Loctite quantity : 
 - At screws : 

 - At contact surfaces : Pay attention for a sufficient loctite application.

3)3)

(1)

(2)

(3)

(4)

(5)

(6)

①
②
③

100D7XL80
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TIGHTENING TORQUETIGHTENING TORQUE4)4)

Metric standard thread

Screw Nut Screw Nut Screw Nut

8.8 8 10.9 10 12.9 12
Thread

M4

M5

M6

M8

M10

M12

M14

M16

M8

M20

M22

M24

M27

M30

3.0

5.9

10

25

49

85

135

210

300

425

580

730

1100

1450

4.4

8.7

15

36

72

125

200

310

430

610

830

1050

1550

2100

5.1

10

18

43

84

145

235

365

500

710

970

1220

1800

2450

Metric fine thread

Screw Nut Screw Nut Screw Nut

8.8 8 10.9 10 12.9 12
Thread

M  8×1

M10×1

M10×1.25

M12×1.25

M12×1.5

M14×1.5

M16×1.5

M18×1.5

M20×1.5

M22×1.5

M20×1.5

M27×2

400 + 100

900 + 100

27

55

52

93

89

145

225

340

475

650

39

81

76

135

130

215

330

485

680

920

46

95

90

160

155

255

390

570

790

1050

Brake caliper dowel screws (Greased)

Nut for steering stop = 300 Nm

Regard reduced tightening torque for galvanized bolts and nuts.

Unit : N·m

Standard metric threadsStandard metric threads

Metric fine threadsMetric fine threads

(1)(1)

(2)(2)

Unit : N·m
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Tightening torques of wheel nutsTightening torques of wheel nuts(3)(3)

Dimensions

M20×1.5

M22×1.5

470 Nm

650 Nm

Phosphor blackened
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 Disassembly of planetary gearDisassembly of planetary gear
 Drain the oil.
     See "Oil change" on page 3-56.

 Loosen and remove mounting bolts.
 Carefully pull off planetary pot/lid.

 L o o s e n i n g  t h e  w h e e l  b e a r i n g L o o s e n i n g  t h e  w h e e l  b e a r i n g 
adjustment nutadjustment nut

 Loosen the securing screw of the wheel 
bearing adjustment nut, clean it and 
deposit safely.

Pull the sun gear together with the axle 

shaft of the axle spindle

   Sun gear and axle shaft are screwed 

together.

Disassembly of sun gear and axle shaftDisassembly of sun gear and axle shaft
Observe the length of the axle shaft!Observe the length of the axle shaft!

    Mount the dismantled axle shaft again onto the same position on the axle.Mount the dismantled axle shaft again onto the same position on the axle.

(1)(1)

(3)(3)

(2)(2)
※

100D9V3DA20

100D9V3DA22

100D9V3DA21

①

②
③

①

①

-

DISASSEMBLY OF DRIVE AXLEDISASSEMBLY OF DRIVE AXLE5)5)
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Checking/Ret ightening the wheel Checking/Ret ightening the wheel 
bearing adjustment nutbearing adjustment nut

Put the customer service tool on the 

wheel bearing adjustment nut and tighten 

to the specified tightening torque.

Customer service tool : Wrench for 

wheel bearing adjustment nut (see 

above)

Tightening torque for used bearings :    

300 Nm

Rotate the wheel hub several times 

while tightening.

If it is not possible to secure at this 

position, the wheel bearing adjustment 

nut needs to be turned forward to the 

next possible position for securing.

Wheel bearing adjustment nutWheel bearing adjustment nut

Secure the wheel bearing adjustment nut 

with a screw.

 Hexagon socket screw

 Screw securing : Loctite 270

 Tightening torque : 36 Nm

Axle shaft and sun gearAxle shaft and sun gear

Push the axle shaft screwed together 
with the sun gear into the axle spindle to 
the stop.

It must be possible to easily slide the 
axle shaft (by hand) in the inner profile 
of the differential.

Rotate the hub assembly until one of the 
oil compensating holes of the ring gear 
carrier is at the bottom position!

(4)(4)

(5)(5)

(6)(6)

100D9V3DA23

100D9V3DA22

100D9V3DA21

①

①

①

②

-

-

-

-

-

-

-

-
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Planetary gearPlanetary gear

Insert O-ring into groove of the planetary 
housing.

Sealing of the contact surface between 
planetary housing and wheel hub
Multi-purpose grease prevents the 
O-ring from falling out during assembly.

Align planetary housing so that it aligns 
with the corresponding boreholes in the 
wheel hub.

The oil drain plug has to be at the 
bottom.

Slide the prepared planetary unit over the 
wheel bolts.
Bolt the planetary unit to the wheel hub.

Loctite #262
Tightening torque

Top up with oil.

(7)(7)

100D9V3DA20

①

②

③

④

⑤

-

-

-

-
-
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GROUP  3  GROUP  3  MAINTENANCE AND MAINTENANCE AND TROUBLESHOOTINGTROUBLESHOOTING

1. 1. MAINTENANCEMAINTENANCE
 TRANSMISSIONTRANSMISSION   

          Recommend oilsRecommend oils
 The property that needs for auto transmission oil.

·It has suitable viscosity at the height temperature.
·It has suitable fluidity at the low temperature.
·It has excellent oxidation stability.
·It has property which remove bubble, and property of lubricant.
· Therefore please be sure to use following the oil when you supply or change oil. In addition, 

please use the same oil that you supplied already.
Oil volume is approximately 8 liters (without torque converter).
Suggested oil : ATF (Auto Transmission oil, Dexron type)

Point of exchange oilPoint of exchange oil
Pulling out oilPulling out oil
Please take off the drain plug where under of the transmission, and then discharge the old oil.
Please take off the hose join part, and  then discharge the old oil that remained in the oil cooler 
and in the hose.
Period of exchange oil filter : initial time 100 hr, and then every 1000 hrPeriod of exchange oil filter : initial time 100 hr, and then every 1000 hr

Oil supplyOil supply
Please stop the engine (ok), then refuel the oil into transmission until「HOT」level of oil level 
gauge.

        Please change lever "neutrality" position. Then please turn on the engine and keep low idle 
speed.

        The oil reaches the hydraulic torque  converter, cooler and pipe and so on, after start up the 
engine. Then oil level sink down.

 Please drive the engine about 5 minutes at low idle speed,  then refuel the oil
           gradually the oil level  settle in regular position (between「MAX」and「MIN」position). 

Please refuel the oil carefully, without  get rubbish or water and so on in the oil.Please refuel the oil carefully, without  get rubbish or water and so on in the oil.
            Lack of oil or excess of oil becomes  cause of breakdown. So please be careful.Lack of oil or excess of oil becomes  cause of breakdown. So please be careful.

Check the oil level, when the oil temperature is 50Check the oil level, when the oil temperature is 50℃ ~ 60 ~ 60℃.
Amount of all oil : about 20 liters.Amount of all oil : about 20 liters.

1)1)

(1)(1)

(2)(2)

①
②

①

②

a.
b.

※

a.

b.

c.

d.

※

※

22

Oil leveling zone

M
A

X
M

IN
H

O
T

35D9VB3PS239
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Period of overaulPeriod of overaul
As for the overhaul, we recommend either every 5 years or 7000 hours coming early to be done 
as a limit.
Please change the oil seal, rubber such  as o-ring, and gasket, copper gasket, if it has damaged. 
Please check the part by your eyes which you disassembled whether they have the crack, the 
scar, abnormal wear and corrosion etc. If the parts have such abnormal condition, please change 
or repair.
Seal ring, snap ring, friction disc, plate → Change the part that exceeds the wear limits.
Bearing, bush → Check the bearing to see if it rotates freely. If in doubt about the wear or lack of 
lubrication, replace this bearing.
Gear, shaft → if it is abnormal you have to change.

Item in the F&R clutch Standard Limit

Friction disk 2.06 1.56

Plate 2 1.85

Back plate 4 3.85

①

②
③

④
⑤
 

⑥

t

t

(3)(3)
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Period of exchanging partsPeriod of exchanging parts

time

Item name
Item in the F&R clutch Standard

Oil seal

Please change all parts. Please change all parts at every overhaul.
O-ring

Gasket

Copper gasket

Oil seal ring

Please check the each 
part.

Please change all parts at 2nd and 4th time.

Seal ring race plane Please change the part that exceeds the 
wear limit.Sinter plate

Stator free wheel part
Please change the part that exceeds the 
wear limit.
Please change the abnormal leaf spring.

Sliding surfaces of oil seal

Please change the part that exceeds the 
wear limit.

Sliding seciton of clutch piston

Inside diameter or bush

Each bearing

Spring

Standard of exchanging partsStandard of exchanging parts

Classfication Contents Object parts Item name

A
The part that you should change the part to 
new one whenwever overhauling and for check 
cleaning.

Gasket, 
Rubber

Gasket, O-ring, Copper 
gasket, Oil seal

B
The part that wear of the part is extreme 
comparatively, so the change time is high 
frequency.

Seal ring, 
Clutch plate

Oil seal ring, Snap ring, 
Friction plate&steel plate in 
clutch

C
The part that you do not have to change 
every overhauling but it is abnormally when 
overhauling you have to change the part.

Bearings, 
Race side of 
seal ring

Bearing, Bush, Part of free 
wheel, Seal race

D
The part that you usually do not have to 
change to new part but when if it its abnormally 
you have to chage.

Gear, Shaft
Each gear, Clutch shaft, 
Turbine shaft, Flange

(4)(4)

(5)(5)
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Test
Operation checkOperation check
Please change the change lever to「N」position and hold this position, then please change the 
engine speed from low idle to high idle, and check the below condition.
The abnormal sound dose not occur. 
The abnormal oscillation dose not occur.
The oil is not leaking.
Overheating, a strong odor of overheated oil is a major trouble sign.

Oil pressure measurementOil pressure measurement
If you measure each part pressure, remove the plug and then install the pressure gauge. (PT 
3/8, M10×1.0)

Please warming up the engine until the torque converter oil temperature becomes about 
50~60˚C.
Please measure the oil pressure of every required part as below under the low & high idle 
speed of engine.
When if you measure the individual pressure of clutch and pressure of lubricating. Please install 
the pressure gauge on the hole which take out the pressure then check the pressure while up 
the crane.
Measure the oil pressure of clutch and T/C inlet at the 800 ~ 2400 rpm.

 Description
Standard (MPa)

800 rpm 2400 rpm

Main relief 1.7±0.2 1.7±0.2

Forward 1st

1.7±0.2 1.7±0.2Forward 2nd

Reverse

T/C inlet 0.3 ~ 0.7 0.3 ~ 0.7

①

②

·

·
·
·
·

·

a.

b.

c.

·

T/C IN (PT3/8)

R Clutch (M10×1.0)F2 Clutch (M10×1.0)

F1 Clutch (M10×1.0)

70D9VB3PS103

(6)
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Stall torque output testStall torque output test
Please pay attention to the truck starts suddenly, because the torque converter generates 
largest torque. 
When the torque converter is stall condition, heat generate suddenly inside of the torque When the torque converter is stall condition, heat generate suddenly inside of the torque 
converter. So do not drive the engine when you drive over 30 seconds and the torque converter converter. So do not drive the engine when you drive over 30 seconds and the torque converter 
oil temperature is over 90oil temperature is over 90℃.
Please use the parking brake and service brake securely.
Please set the lever to F1 or R.
Please step on the accelerator pedal until limit position, then check the engine speed when the 
engine speed become constant.
Standard of engine maximum speed in stall condition is around 1,800~2,000 rpm. (depends on 
the standard performance of engine and torque converter)   

③
·

※

a.
b.
c.

d.
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DRIVE AXLEDRIVE AXLE

Important remarksImportant remarks
For safety reasons, the operator should verify and service at regular intervals all of the bolted 
assemblies and all of the important safety locks such as :
Wheel nuts
Nuts of axle mounting bolts
Bolts on the steering components and the brake system parts : if the screws are tightable, the 
loctite contact breaks loose and remounting is necessary.
Corrosion on the carrier elements (such as the axle spindle) is not acceptable for operational 
safety reasons.
Verify seals, oil levels and lubrication at regular intervals.

BrakesBrakes
Inspect brake lining and brake drum/brake disk regularly as well as wear of brake system parts.
Inspect the free movement of brake system rode.
In case of signs of excessive heating, consult a brake specialist or the manufacturer.

Oil changeOil change
During changing the oil, always follow the stated measures

Place vehicle in horizontal position and jack it up if possible so that complete draining of oil is 
possible and clean oil can be filled to the correct level.
Make sure that oil has cooled down before draining it.
Always replace gaskets of the screw plugs with new gaskets. The gaskets are mostly copper 
rings.
Pay attention to the specific notes.
The precise position of the lube point can deviate from the illustration. The relevant lube point 
can be found on the KESSLER product on hand.
Pay attention to the given activity sequence.

①

①

②
③

④
⑤
 
⑥

②

-
-
-

-

-

-
-
-

2)2)

(1)(1)

(2)(2)
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Drain oilDrain oil
Differential and carrier assembly, axle housing and hub assembly have a total oil space.Differential and carrier assembly, axle housing and hub assembly have a total oil space.
Oil drain has to take place at the complete axle. Oil drain has to take place at the complete axle. 
Wet multiple disk brakeWet multiple disk brake
Drain the extra oil.Drain the extra oil.

(3)(3)
※

※

Clean drainage point and oil drain plug.
Rotate the hub assembly until the oil drain 
plug is at the bottom position (6 o'clock 
position).
Open the oil drain plug and allow oil to 
drain.

Collect the oil in a suitable container. 
Dispose of the oil in an environmentally 
friendly manner.

Clean bore hole and oil drain plug.
Screw oil drain plug back in.

Clean drainage point and oil drain plug.
Open the oil drain plug and allow oil to 
drain.

Collect the oil in a suitable container.
Dispose of the oil in an environmentally
friendly manner.

Clean borehole and oil drain plug.
Screw oil drain plug back in.

Clean drainage point and oil drain plug.
Open the oil drain plug and allow oil to 
drain.

Collect the oil in a suitable container.
Dispose of the oil in an environmentally
friendly manner.

Clean borehole and oil drain plug.
Screw oil drain plug back in.

a.
b.

c.

d.
e.

a.
b.

c.
d.

a.
b.

c.
d.

-
-

-
-

-
-

Oil drain plug

Oil drain plug

Oil drain plug

100D9V3DA10

100D9V3DA11

100D9V3DA12

Hub assemblyHub assembly

Wet multiple disk brakeWet multiple disk brake

Differential and carrier assembly/axle housing:Differential and carrier assembly/axle housing:

①

②

③
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Oil fi lling and fi lling level Oil fi lling and fi lling level 
Differential and carrier assembly, axle housing and hub assembly have a total oil space.Differential and carrier assembly, axle housing and hub assembly have a total oil space.

All oil drain plugs have to be closed before filling with oil.
The whole axle is filled with oil from the differential and carrier assembly, axle housing and hub 
assembly and together.
The oil level is specified at the respective component (differential and carrier assembly / axle 
housing and hub assembly).

(4)(4)
※

Clean filling point and oil filling plug.
Turn hub assembly into position.

The oil drain plug has to be at the 
bottom.

Open the oil filling plug.
Fill hub assembly with clean oil until the oil 
level reaches the filling bore (= inspection 
bore).

Overflow check
Oil in accordance with the specified 
lubricants. 

After a few minutes, check the oil level 
again at the filling bores.

Keep filling the hub assembly with oil 
until the oil level remains constant.

Clean bore hole and oil filling plug.
Screw oil filling plug back in.

Clean filling point and oil filling plug.
Open oil filling plug.
Fill axle and differential and carrier 
assembly with clean oil until the oil level 
reaches the filling bore (= inspection 
bore).

Overflow check
Oil in accordance with the specified
lubricants. 

After a few minutes, check the oil level 
again at the filling bores.

Keep filling the axle until the oil level 
remains constant.

Clean borehole and oil filling plug.
Screw oil filling plug back in.

a.
b.

c.
d.

e.

f.
g.

a.
b.
c.

d.

e.
f.

-
-

-

-

-
-

-

1

2

20

1

2

20

100D9V3DA13

100D9V3DA14

Hub assemblyHub assembly

Differential and carrier assembly/axle housingDifferential and carrier assembly/axle housing

①

②

-
-

-

 1   Oil filling and level check point
 2.  Oil level

 1   Oil filling and level check point
 2.  Oil level
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2. TROUBLESHOOTING2. TROUBLESHOOTING

TRANSMISSIONTRANSMISSION

Output does not go upOutput does not go up(1)(1)

1)1)

Locating fault and causeLocating fault and cause MeasuresMeasures

E
ng

in
e

The engine speed is abnormal.

When the gear is neutral position and torque converter 
is stall state, please measure the engine speed. Then if 
the engine speed does not become proper speed, 
please adjust the engine or repair it. (Please refer to 
page of stall test.)

To
rq

ue
 c

on
ve

rt
er

Torque
converter oil

The oil is in short supply. Please replenish oil.

The oil that is not regulated is 
used.

Please change the oil to regular oil.

The air has mixed into oil. Please tighten each joint coupling and  the pipe further.

The air bubble occurs because 
the torque converter pressure 
decrease.

Please check and adjust the torque converter pressure.

The water has mixed into oil. Please check the cooler, and change all oil.

The oil filter is clogging. Please wash the oil filter of change it.

Main body
of torque
converter

The stator free wheel is broken.
Please change the stall revolution then if the revolution 
is extremely low, please change the free wheel inner 
race, free wheel cam and roller.

The stator free wheel is sticking.

Please check the rise of the temperature of oil at no 
load. And please change the free wheel inner race, free 
wheel cam and roller when the temperature of oil rises 
abnormally.

The wheel with blades is broken 
or it is touching other 
components.

Please check whether the aluminum powder and the 
like has mixed into torque converter oil. Please change 
the wheel with baldes if the aluminum powder and the 
like has mixed in.

Charging 
pump

The pump dose not operates 
normally.

Please change the pump.

Tr
an

sm
is

si
on

Control 
valve
assy

The clutch oil pressure has 
decreased because the spring is 
settling or break.

Please change the spring.

The valve does not move with the 
valve opens.

Please repair or change the valve.
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Power is not transmittedPower is not transmitted

Oil temperature rises abnormallyOil temperature rises abnormally

(2)(2)

(3)(3)

Locating fault and causeLocating fault and cause MeasuresMeasures
To

rq
ue

 c
on

ve
rt

er The input plate wheel is broken. Please change the input plate.

The oil is in short supply. Please replenish oil.

The shaft and spline are worn. Please change the shaft and the spline.

The gear is broken. Please change the gear.

The charging pump does not operate normally. Please change the charging pump.

Tr
an

sm
is

si
on

Torque
converter 

oil
The oil is in short supply. Please replenish oil.

Clutch
assembly

The clutch plate is worn and 
broken.

Please change the clutch plate.

The clutch plate is sticking. Please change the clutch plate.

The clutch shaft spline is 
worn.

Please change the clutch shaft spline.

The clutch pressure has 
decreased because the shaft 
end of the clutch and the oil 
seal ring of the clutch piston 
do not operate normally.

Please change the clutch assembly.

Output 
shaft

The shaft spline is worn. Please change the part which has worned spline.

The gear is broken. Please change the gear.

Solenoid
valve

The solenoid valve is broken. Please change the solenoid.

Spool does not operate 
normally.

Please change the solenoid valve.

Locating fault and causeLocating fault and cause MeasuresMeasures

To
rq

ue
 c

on
ve

rt
er

Main body
of torque
converter

The device of stator free
wheel is broken.

Please check the stall speed, and then if the speed is 
out of regular valve, please change the stator assembly 
to new part.

The wheel with blades
are touching each other.

If the foreign material (the aluminum powder and the 
like) has entered in torque converter oil, please change 
the wheel with blades to new one.

The bearings are worn or
sticking.

Please repair the bearings or change them.

Torque
converter 

oil

Amount of oil is not 
appropriate.

Please check the oil level.

The oil that is not regulated is 
used.

Please change the oil to regular oil.

The air has mixed into oil. Please tighten each joint coupling and the pipe further.

The water has mixed into oil. Please check the cooler and change the all oil.

The piping
resistance 

is large

The hose is bending, or it is 
broken.

Please repair the hose or change it.

The oil cooler is sticking. Please wash the oil cooler or change them.
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Locating fault and causeLocating fault and cause MeasuresMeasures
Tr

an
sm

is
si

on

The clutch 
is dragging

The clutch plate is sticking. Please change the clutch plate.

The clutch piston does not 
operate normally.

Please repair the clutch piston or change it.

The pressure of clutch has 
decreased.

Please check the clutch pressure.

The bearings are worn or sticking. Please change the bearings.

Clutch or converter oil pressure is too highClutch or converter oil pressure is too high

Clutch or converter oil pressure is too lowClutch or converter oil pressure is too low

(4)(4)

(5)(5)

Locating fault and causeLocating fault and cause MeasuresMeasures

To
rq

ue
 c

on
ve

rt
er Hose of outlet side is bending, and the 

hose is broken and the oil cooler is 
clogging.

Please repair or change the hose and oil filter, cooler

Viscosity of oil is too high. (At cold time)
Please warm up the torque converter if the temperature 
of torque converter oil is below outside air temperature.

The oil that is not regulated is used. Please change the oil to regular oil.

Tr
an

sm
is

si
on Control 

valve
assembly

The valve does not operate 
normally because spring is 
broken or spools are sticked in 
the valve.

Please repair the valve assembly or change to new one.

Locating fault and causeLocating fault and cause MeasuresMeasures

Tr
an

sm
is

si
on

The oil is in short supply. Please replenish oil.

The oil that is not regulated is used. Please change the oil to regular oil.

The charging pump is worn and broken. Please change the charging pump.

The oil seal ring or o-ring is worn or 
damaged.

Please change the oil seal ring or the o-ring.

The fi lter is clogging. Please wash the oil filter or change it.

control 
valve 

assembly

The spring is settling, and 
broken.

Please change the spring.

The valve does not move with 
the valve opens.

Please repair the valves or change it.

The restriction is clogging. Please wash the restriction.

Clutch part
The end of the shaft and the 
seal ring of the clutch piston 
are damaged.

Please change the clutch piston.



3-62

Noise occursNoise occurs

Shinfting is impossibleShinfting is impossible

(6)(6)

(7)(7)

Locating fault and causeLocating fault and cause MeasuresMeasures
To

rq
ue

 c
on

ve
rt

er

The input plate is broken. Please change the input plate.

The bearing is broken or bearings are 
worn.

Please change the bearing.

The gear is broken. Please change the gear.

The wheel with blades are touching each 
other.

Please change the wheel with blades.

The bolt and rivet are loosen or broken. Please repair the bolt and rivet or change it.

The spline is worn. Please change the part which has worned spline.

The pump does not operate normally. Please change the pump.

Tr
an

sm
is

si
on

The clutch is sticking and dragging. Please change the clutch.

The bearings are sticking and worn. Please change the bearing.

The gear is broken. Please change the gear.

The spline is worn. Please change the spline.

The bolt is loosen or broken. Please repair the bolt or change it.

Locating fault and causeLocating fault and cause MeasuresMeasures

Tr
an

sm
is

si
on The clutch plate is sticking. Please change the clutch plate.

The solenoid valve does not operate 
normally.

Please repair the solenoid valve or change it.

The gear is broken. Please change the gear.
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DRIVE AXLEDRIVE AXLE
Noise and vibrationNoise and vibration

Oil leakageOil leakage

(1)(1)

(2)(2)

2)

Locating fault and causeLocating fault and cause MeasuresMeasures

Drive
axle

Shortage of oil Check oil level or refi ll lubricating oil.

Inappropriate oil Replace the oil.

Damaged wheel bearing Replace the wheel bearing.

Damaged ring gear and pinion shaft Replace the ring gear and pinion shaft.

Loosened or worn bearing of pinion shaft Disassemble, check or replace the bearing.

Differencial

Loosened bolt for assembling ring gear Disassemble, check and reassemble the ring gear.

Damaged ring gear Replace the ring gear.

Loosened or worn differencial bearing
Disassemble, check, reassemble or replace the 
differencial bearing.

Damaged bevel gear bearing Replace the bevel gear bearing.

Worn or damaged diff pinion and side gear. Replace the diff pinion and side gear.

Worn or damaged thrust washer. Replace the thrust washer.

Excessive backlash of diff pinion and side gear. Replace the diff pinion and side gear.

Brake  Incorrect axle fluid and/or friction material used

Use only meritor specified or approved 
materials.

Drain and flush fluid from axle. Replace with 
approved fluid.

Replace all friction discs. Throughly clean or  
replace stationary discs.

Locating fault and causeLocating fault and cause MeasuresMeasures

External
leakage

Excess supply of oil Check oil level. set of oil amount.

Inappropriate oil Replace the oil.

Blocking air breather Cleaning, replace the air breather

Damaged hub oil seal Replace the hub oil seal.

Worn or damaged bevel pinion shaft oil seal Replace the oil seal.

Loosened bleeder screw Tighten bleeder screw.

Losened brake inlet fitting and plugs Tighten brake inlet fi tting.

Damaged brake inlet fitting, plug and o-ring Replace the brake inlet fi tting,  plug and o-ring.

Brake

Internal leak :
Fluid bypasses 
seals into axle 
and fills axle 
with fluid and 
blows out 
breather or 
empties brake 
fluid reservoir.

Worn or damaged piston seal Replace the piston seals.

Melted or extruded piston seals Correct cause of overheating and replace seals.

Corrosion, pitting, wear or 
other damage, marks 
scratches to piston and/or  
brake housing bore in area of 
seal/sealing lips

Clean, smooth, rework or replace affected parts.

External leak

Loosened bleeder screw
Tighten bleeder screw to 2 ~ 2.7 kgf·m (14.5 ~ 
19.6 lbf·ft).

Loosened inlet fitting or plugs
Tighten inlet fitting to 3.4 ~ 4.8 kgf·m (24.7 ~ 
34.8 lbf·ft).

Damaged inlet fitting or plugs 
or damaged seats

Replace inlet fitting or plug and o-ring if used.
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Service brakeService brake

Brake overheats.Brake overheats.

Brake does not apply.Brake does not apply.

Locating fault and causeLocating fault and cause MeasuresMeasures

Overheating due to 
excessive duty cycle

Inadequate coolant flow or heat 
exchange

Install brake cooling system if not already 
installed on truck.

Re-analyze and re-size brake cooling system if 
necessary.

Inadequate coolant flow
Low pump output, blocked filter or 
coolant lines

Check pump output at different operating 
modes. Replace fi lter and check lines.

Low or no coolant

Improper fill or leaks Check for proper fi ll level.

leaking face seal Replace or reinstall face seal assembly.

Loosened or damaged plugs.
Tighten drain, fill or forced cooling plug. Replace 
if damaged.

Deteriorated or inadequate 
sealant used at joint.

Disassemble, clean, re-seal and re-assemble 
bake housing joint.

Brake drags

More than 0.14 MPa pressure 
applies when brakes released.

Repair hydraulic system so pressure is less 
than 0.14 MPa when brakes released and while 
machine is operating in any mode.

Damaged piston return spring 
assy

Repair or replace for piston return spring assy.

Piston not returning Check piston seals and seal separator.

Wrong cooling and/or actuation 
fluid used.

Check piston seals and seal separator for 
swelling or damaged. Replace as necessary. 
Purge system and use correct fluid.

Tighten or damaged splines (ex. 
friction disc-to-hub driver)

Repair or replace parts.

Locating fault and causeLocating fault and cause MeasuresMeasures

Low or no pressure to 
brake

Empty fluid reservoir Fill reservoir to correct level with specifi ed fl uid.

Damaged hydraulic system Repair hydraulic system.

Leaked of brake actuation fluid
Refer to "brake leaks actuation fl uid" in this 
manual.

Parking brake not adjust properly
Adjust parking brake swtich as described in 
assy of this manual.

(3)(3)
①

②
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Brake does not release.Brake does not release.

Braking performanceBraking performance

Locating fault and causeLocating fault and cause MeasuresMeasures

Truck does not move. Damaged hydraulic system Repair hydraulic system.

Brakes dragging

More than 0.14 MPa pressure 
applied when brakes released.

Repair hydraulic system so pressure is less 
than 0.14 MPa when brakes released and while 
machine is operating in any mode.

Damaged piston return spring 
assy

Repair or replace piston return spring assy.

Piston not returning.
Check piston seals for swelling or damage. 
Replace as necesary.

Wrong cooling and/or actuation  
fluid used

Check piston seals for swelling or damage. 
Purge system and use specifi ed fl uid.

Parking brake not adjusted 
prorerly

Adjust parking brakeing lever as described in 
assy of this manual.

Locating fault and causeLocating fault and cause MeasuresMeasures

Noticeable change or 
decrease in stopping 
performance.

Inadequate actuation fluid supply 
to brakes

Replenish fl uid in brake system. Check for 
leakge and correct cause.

Inadequate pressure to apply 
brakes

Check brkaes apply system. Check for leakage 
in brake system or brakes, and correct cause.

Worn or damaged discs Inspect and replace discs if necssary.

※As disc wear occurs, make sure brake As disc wear occurs, make sure brake 
system can supply adequate fl uid to fully system can supply adequate fl uid to fully 
apply brakes.apply brakes.

Overheated seals and/or discs Inspect and replace discs and seals if necessary.

Brake does not fully apply.
Dirty or contaminated cooling 
fluid.

Drain and fl ush cooling fl uid from brakes and 
entire brake system. Replace with approved 
fl uid. In some case, it may necessary to replace 
discs. Clean or replace fi lter.

Brake does not fully apply.

Empty fluid reservoir. Fill reservoir to correct level with specifi ed fl uid.

Damaged hydraulic system Repair hydraulic system

Leakage of brake actuation fluid.
Refer to "brake leaks actuation fl uid" in this 
manual.

Brake fell spongy/soft
Brakes or brake system not 
proerly bled.

Bleed brakes and brake system.

③

④


