' GROUP 6 TRAVEL DEVICE

1. REMOVAL AND INSTALL
1) REMOVAL

(1) Swing the work equipment 90° and lower it
completely to the ground.

(2) Operate the control levers and pedals
several times to release the remaining
pressure in the hydraulic piping.

(8) Loosen the breather slowly to release the 13031GE18

pressure inside the hydraulic tank.

A Escaping fluid under pressure can
penetrate the skin causing serious
injury.

s When pipes and hoses are disconnected,
the oil inside the piping will flow out, so
catch it in oil pan.

(4) Remove the track shoe assembly.
For details, see removal of track shoe
assembly.

(5) Remove the cover.

11078TMO1

(6) Remove the hose.
 Fit blind plugs to the disconnected hoses.

(7) Remove the bolts and the sprocket.
(8) Sling travel device assembly(1).

(9) Remove the mounting bolts(2), then
remove the travel device assembly.
- Weight : 165kg(240lb)

2) INSTALL

(1) Carry out installation in the reverse order
to removal.

(2) Bleed the air from the travel motor.

O Remove the air vent plug.

@ Pour in hydraulic oil until it overflows from
the port.

@ Tighten plug lightly.

@ Start the engine, run at low idling, and
check oil come out from plug.

® Tighten plug fully.

(8) Confirm the hydraulic oil level and check
the hydraulic oil leak or not.
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2. TRAVEL MOTOR (TYPE 1, 31N3-40010)
2) STRUCTURE

S©®NO U A WN

11
12
13
14
15
16
17
18
19

Shaft

Cylinder barrel
Ball retainer
Retainer

Cam

Piston assembly
Valve plate
Plate

Piston assembly
Ball bearing
Roller bearing
Oil seal

Spring

Spring

Steel ball

Pin

Snap ring
Spring pin

21
22
23
24
25
26
27
28
29
30
31
32

34
35
36

Brake piston
Friction plate
Steel plate
Disk spring
Shim(1.0T)
Shim(1.2T)
Shim(1.4T)
Shim(1.6T)
Shim(1.8T)
Shim(2.0T)
O-ring

Back up ring
O-ring

Back up ring
O-ring
O-ring

Seat

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

Retainer
Poppet

Spring

O-ring

Pin

Bolt

Motor cover assembly
Spool assembly
Washer

Spring

Cover

O-ring

Bolt

Orifice

Spool

Stopper

Spring
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54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

Plug

O-ring
Orifice

Steel ball
Plug

O-ring

Relief valve assembly
Plug

O-ring

Plug

Plug

Plug

O-ring
Name plate
Rivet

Spring guide
Plug

71
72
73
74
75
76
77
78
79
81
82
83
84
85
86
87
88

Sleeve

Stopper

Spring

Plug

O-ring

Screw

Nut

O-ring

Rod

Casing body
Floating seal
Angular bearing
Ring nut

Casing gear
Sun gear A
Planetary gear A
Needle bearing A

89
90
el
92
93
94
95
96
97
98
99
100
101
102
103
104
105
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Carrier

Sun gear B
Planetary gear B
Bushing

Needle bearing B
Snap ring
Thrust plate(2)
Thrust plate(3)
Thrust plate(4)
Screw

Washer

Parallel pin
Cover

Spring washer
Bolt

Plug

O-ring
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2) TOOLS AND TIGHTENING TORQUE
(1) Tools

Tool name Remark
Allen wrench 5,6,8,10, 14 Fi
Socket | 22,30,32, 41 O
OSocket for socket wrench, spanner
Rod 5,6,8,10, 14,19
Torque wrench Capable of tightening with the specified torques
Pliers
(-) Driver 150mm
Plastic and iron hammer Wooden hammer allowed. Normal 1 or so
Steel rod approx 7 X7 % 200mm
Monkey wrench
Oil seal inserting jig
Bearing pliers
Seal tape
Eye bolt PF1/2, M16
Press(0.5 ton)
Oil stone
Bearing assembling jig
Liquid packing Loctite #577
Screw lock Loctite #243
(2 Tightening torque
) Torque
Part name [tem Size
kgf - m bf - ft
Screw 98 M10 7.0+05 50.6+3.6
Bolt 103 M8 3.6+0.2 26.0+1.4
Plug 104 PF3/4 10.0+1.0 723+7.2
Bolt 42 M14 19.5+15 141.0+10.8
Orifice 43 NPTF1/16 1.0+0.1 72+0.7
Plug 44 M20 8.6+0.8 62.2+5.8
Bolt 49 M12 8.0+0.8 57.9+5.8
Orifice 50 NPTF1/16 1.0+0.1 72+0.7
Plug 54 PF3/8 5.0+0.5 36.2+3.6
Orifice 56 NPTF1/16 1.0+0.1 72+0.7
Plug 58 PF1/8 20+0.2 145+14
Relief valve body 60-1 M28 20.0+2.0 144.7+14.5
Cap nut 60-7 M38 20.0+2.0 144.7+14.5
Screw 60-10 M10 35+0.2 25.3+14
Plug 61 3/4-16UNF 7.0+0.5 50.6+3.6
Plug 63 NPTF1/16 1.0+0.1 72+0.7
Plug 64 9/16-18UNF 5.0+0.5 36.2+3.6
Plug 65 PT1/8 20+0.2 145+14
Plug 70 7/8-14UNF 8.0+0.8 57.9+5.8
Plug 74 7/8-14UNF 8.0+0.8 57.945.8
Screw 76 M10 3.5+0.2 25.3+14
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3. DISASSEMBLY
1) GENERAL PRECAUTIONS

(1) Before disassembling the motor, check the items to be inspected and, for remedy against trouble,
closely examine the nature of the trouble, so that the motor can be disassembled effectively.

(2) To disassemble the motor, use the disassembling procedures described in section 2) and select a
clean place.

(3) Place a rubber or vinyl sheet or other such protective materials on your working bench to protect
the surface of the motor to be serviced.

(4) During disassembly, give a match mark to the mating surfaces of each part.

(5) Arrange removed parts in order so that they will not become damaged or missing during
disassembly.

(6) Once seals have been disassembled, they should be replaced even if damage is not observed.
Have replacement seals ready on hand before starting your disassembling job.
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2) DISASSEMBLING PROCEDURE

(1) Clean the outside of the travel motor
completely before disassembling.
Be aware that in re-assembling, the parts
must be installed in the original locations.
For this purpose, it is strongly recomm-
ended to record the original positions of
the parts before and during disassembling
process.

(2) Remove the drain plug and drain the
lubricating oil. The capacity of the travel
motor is 2.5 liters (0.55U.K.gal; 0.66U.S.gal).
Place the travel motor on the flat clean
ground.

(8) Remove one relief valve(1) shown in the
picture.

(4) Remove ten bolts(2) and motor cover(3).

% Removing the relief valve(1) first makes it
easier to remove ten bolts(2) and brake
valve(3) later as shown.

A Be careful not to drop a valve plate.
Don't give damage to it. It is on the
motor cover inside surface.
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% It would be easier to remove motor cover
if you temporarily replace two bolts with
two “tool" bolts(4) of yours as shown.

(You don't have to use them necessarily).
- Bolt thread size = M12 x P1.75
- Bolt length = about 70mm(for example)

(5) Place brake valve(3) on wood blocks(5) as
shown.

(6) Remove back-up ring(6) and O-ring(7)
from the relief valve(1).

8-70

11078TM13

p
11078TM14

11078TM15




(7) Remove two diagonal bolts(8) on one side
as shown. Then, loosen the two
remaining bolts little by little alternately
until they are removed completely.
Remove cover(9) from the brake valve.

A There is strong spring pressure under
the cover(9). For your safety and
preventing damage, be sure to loosen
the bolts carefully so that spring
pressure is under your control.

Follow the procedure below.

11078TM16

x If it is difficult to pull out the spool
assembly(12) because of vacuum action,
it will be easier by loosening another 4
bolts(8) and cover(9) on the other side a
little. (Face distance 0.5mm is enough)

(8) Remove spring(10), washer(11) and spool
assembly(12) from the brake valve. They
are located behind the cover(9).

x Don't disassemble spool assembly(12).
The component(12) should be serviced
only as an assembly.

11078TM17

(9) Remove O-ring(13) and plug(14) from the
brake valve.
Remove the O-ring from plug(14).

11078TM18
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(10)Remove stopper(15), spring(16), and
spool(17) located behind plug(14), from
the brake valve.

(11) Remove two plugs(18).

(12) Remove O-ring(19) from each plug.
Remove steel balls(20) from the brake
valve.

(13) Remove one relief valve(21) shown in the
picture.
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(14) Remove back-up ring(22) and O-ring(23)
from the relief valve.

11078TM23

(15)Remove plug assembly(24) from the
brake valve.

% Don't disassemble plug assembly(24).
The screw setting must be kept at the
original condition.

11078TM24

(16) Remove plug(25).

11078TM25

(17) Remove spring(26), spring guide(27) and
rod(28) behind plug assembly(24).
Remove the O-ring(29) from plug
assembly(24). Remove the O-ring(30)
from plug(25). e CRRTIIIY. !

11078TM26
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% You don't have to remove sleeve inside
the brake valve if the speed-shifting is
functioning in order.

11078TM27

(18) Remove four bolts(31) and remove cover
(32). Refertostep 7.

11078TM28

(19)Place the brake valve upside-down as
shown. Remove valve plate(33) from the
brake valve.

~11078TM29

(20)If necessary, remove bearing(34) and
location pin(35).

11078TM30
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(21)Remove three O-rings(36)(37)(38), two
disk springs(39), and shim(40) from the
body casing.

(22)Install tooling "Brake piston puller" as
shown.

a. Screw-in two bolts to the brake piston.
b. Turn the center bolt little by little and let
the center bolt push the shaft.
Then the brake piston comes out.
c. Remove brake piston(41).

(23)Remove O-rings(42)(43) and back-up
rings(44)(45) from the brake piston.
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Brake Piston Puller
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(24) Remove two friction plates(46) and two
steel plates(47) from the body casing,
using a steel wire, a magnet, etc.

Don't pull off the cylinder barrel compon-
ent yet.

(25) Position the travel motor as shown on a
wood block and apply wood wedges that
prevent the travel drive from rolling
around. Remove cylinder barrel assembly
(48) from the body casing.
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(26)Be aware that in re-assembling,

retainer(49), piston assemblies(50) and
cylinder barrel(51) must be installed in the
original locations.
For this purpose, it is strongly recomm-
ended to record the original positions of
the parts before and during disassembling
process.

(27) Remove retainer(49) and piston assembli-
es(50) from barrel(51). Separate the
piston assemblies from the retainer.

11078TM38

(28) Remove retainer ball(52) from the cylinder
barrel.

11078TM39

(29) Remove three pins(53) from the cylinder
barrel.

11078TM40
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(30) Give a slight amount of compression on
plate(54) with a press machine using a
suitable size diameter jig.

Remove snap ring(55). Remove plate(54)
spring(56) and plate(57) from the cylinder
barrel(51).

A There is strong spring force behind
plate (54). For your safety and avoid-
ing damage, a press machine should
be used to hold spring compression in
disassembling the internal components
in cylinder barrel.

11078TM41

11078TM42

11078TM43
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(31) Remove cam(58) from the body casing.

11078TM44

11078TM45

(32) Remove two steel balls(59) and piston(60)
from the body casing. Remove the
spring(61) behind the piston.

11078TM46

11078TM47
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(33) Place the travel motor on wood blocks as
shown. Remove sixteen bolts(62) and
washers(63).

A To avoid damaging shaft, don't put the
traval motor directly on a flat ground
but use blocks.

11078TM48

(34) With a soft-faced hammer, break the seal
between cover(64) and gear casing(65).
Remove the cover(64).

11078TM50

DRAIN PLUG

11078TM51
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(35)Remove three bolts(66) and a thrust
plate(67).

11078TM52

(36) Remove sun gear(68), three planetary
gears(69) and three bearings(70).

LY
11078TM53

11078TM54

(37) Remove carrier(71).

11078TM55
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(38) If necessary, remove three inner races(72)
from the carrier shaft.

(39) Remove sun gear(73).

(40) Remove snap ring(74) from sun gear(73).

(41) Remove four bolts(75) and a thrust plate
(76).
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(42) Remove four planetary gears(77), four
bearings(78), four bushes(79) and four
plates(80).

(43) Remove bolt(81) and washer(82).

(44) Remove pin(83) with a magnet.

If it is difficult, follow the procedure below.

@ Put a cover plate over the tap hole as
shown.

@ Drill a hole to the pin(83).

@ Drrill a tap to the hole in the pin(83).

@ Screw-in a bolt to some degree and pull
off the pin with the bolt.

(45)Remove ring nut(84) from the body
casing.
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(46) Remove the gear casing(65) from the
body casing with a hoist.

11078TM64

(47)Remove an angular bearing(85) from the
gear casing.

-

»
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»
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(48)Put the gear casing upside-down.
Remove a floating seal(86) and another
angular bearing(87) from the gear casing.

11078TM66

(49)Remove another floating seal(88) from
body casing(89).
Remove shaft(90) and bearing(91) from
the body casing by giving force as shown
with an arrow in the picture using a soft-
faced hammer and a proper jig.
Sometimes, bearing(91) may remain in
the body casing. In this case, remove the
bearing(91) as shown in the step 50.

11078TM67
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(50) If necessary, remove a bearing(91) from
the body casing.
Remove an oil seal(92) from the body
casing.

(51) If necessary, remove a bearing(91) from
the shaft(90). If necessary, remove an
inner race(93) from the shaft(90).

This is the end of disassembling process.
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4, ASSEMBLY
1) GENERAL PRECAUTIONS
(1) Reassemble in a work area that is clean and free from dust and grit.
(2) Handle parts with bare hands to keep them free of linty contaminats.

(3) Repair or replace the damaged parts.
Each parts must be free of burrs its corners.

(4) Do not reuse O-rings, oil seal and floating seal that were removed in disassembly.
Provide the new parts.

(5) Wash all parts throughly in a suitable solvent.
Dry throughly with compressed air.
Do not use the cloths.

(6) When reassembling oil motor components of motor, be sure to coat the sliding parts of the
motor and valve with fresh hydraulic oil. (NAS class 9 or above)

(7) Use a torque wrench to tighten bolts and plugs, to the torque specified as follows.
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2) ASSEMBLING PROCEDURE

(1) Make sure that all the parts are complete-
ly clean and free of dirt and debris before
assembling.

Check the condition of all O-rings, back-
up rings, and oil seal used in the travel
motor. If any of them have any damage,
replace them with new ones.

Put the body casing on a clean sheet
spread on the flat base.

(2) Install oil seal to body casing.
Put bearing(91) and inner race(93) on
shaft(90).
Install shaft(90) into the body casing.

s Before installing floating seals, make the
O-ring(=rubber) and seal ring(=metal)
clean and dry.

After installing the seals, put clean SAE30
engine oil or gear oil 80W-90 on the
contact surfaces of the metal seals.

11078TM71

(3) Place the body casing on wood blocks or
other proper jigs with the shaft side down.

A To avoid damaging shaft, don't put the
body casing directly on a flat ground.

11078TM72
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(4) Install floating seal(88) in the body casing,
using tool "Floating seal installer".
Then, put clean SAE30 engine oil or gear
oil 80W-90 on the contact surface(flat
surface) of the metal seal.

11078TM73

11078TM74

(5) Install an angular bearing(85) to the gear
casing.

(6) Put the gear casing upside-down as shown.
Install another angular bearing(87) to the
gear casing.

% Before installing floating seals, make the
O-ring(=rubber) and seal ring(=metal)
clean and dry.

After the installation of the seals, put clean
SAE30 engine oil or gear oil 80W-90 on
the contact surfaces of the metal seals.
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(7) Install another floating seal(86) in the gear
casing, using tooling "Floating seal
installer".

Then, put clean SAE30 engine oil or gear
oil 80W-90 on the contact surface(flat
surface) of the metal seal.

% Be careful and don't scratch or damage
the floating seals before and during
assembling the two components.

11078TM77

(8) Hoist a gear casing(65) over the body
casing(89) as shown. Install the gear
casing on the body casing(89).

11078TM78

% After installing the ring gear on the body
casing, there will be a gap between two
components. This is a normal phenome-
non caused by the floating seals, and the
gap will be eliminated by installing the ring
nut(84).

11078TM79
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(9) Use the following procedure to make a
preload adjustment of bearings(85) and
(87) as follows :

a. Tighten the ring nut(84) strongly enough
until there is no gap among body
casing, two bearings, gear casing, and
ring nut.

b. Rotate gear casing(65) several turns.

c. Turn the ring nut(84) forward/backward
and adjust the tightening position of the
ring nut(84) until the pull-force of spring
scale to the tangent-line direction while
turning(as shown below) is 216~294N
(48.5~66.11bf).

11078TM80

% To apply a pin to the ring nut, a new
hole should be drilled at the opposite
position from the original position. It is
because that the rotating position of ring
nut is not necessarily the same as the
original position when it is adjusted by
the procedure (9).

(10) Put a cover plate over the tap hole. Drill a
new hole between body casing and ring
nut as shown.

Drill hole spec :
- Drill hole diameter = @ 8.00~ @ 8.15mm
- Drill hole depth = 11.0~11.5mm

(11) Take away all the debris caused by
drilling. Install pin(83) in a newly drilled
hole between body casing(89) and ring
nut(84).

t
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(12)Apply Thread Lock "THREE BOND
2403" to bolt(81). Install bolt(81) and
washer(82) to the body casing.

Tighten the bolt to a torque of 68.6+4.9
Ni/m(50.6 +3.6lbf ; At).

(13) Position the travel motor as shown. Install
two steel balls(59), spring(61) and piston
assembly(60) in the body casing.

(14) Install cam(58) in the travel motor body.
By pushing the cam several times,
confirm that the cam action is smooth.

8-91

11078TM83

11078TM84

11078TM85



(15) Install plate(57), spring(56) and plate(54)
in cylinder barrel(51).
Use a press machine on plate(54), and
compress spring(56).
Install snap ring(55).
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11078TM86

(16) Install three pins(53) in the cylinder barrel.

11078TM88

(17)Install retainer ball(52) to the cylinder
barrel. Put clean hydraulic oil on retainer
ball(52).

11078TM89

8-92



(18)Install piston assemblies(50) in their
original holes of retainer(49).

(19) Put clean hydraulic oil in the bores of the
cylinder barrel and piston assemblies(50).
Install the piston assemblies with the
retainer in their original bores in cylinder
barrel(51).

(20)Put clean hydraulic oil on the sliding
surfaces of the cam, nine piston shoe
surfaces sliding against cam, and on the
splined shaft of the motor.

Then, put the travel motor body on its side
and install cylinder barrel assembly(48) on
the shaft as a unit.

(21)Put clean hydraulic oil on two friction
plates(46) and two steel plates(47). Install
the plates in alternating order in the travel
motor body. Start with a friction plate and
end with a steel plate.
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(22) Make sure brake piston(41) is completely
clean and free of dirt and debris. Check
the condition of back-up rings(44)(45) and
O-rings(42)(43). If any of them have any
damage, replace them with new ones.
Install back up rings(44)(45) and O-
rings(42)(43) on brake piston(41) as
shown. Put some grease on the back-up
rings and the O-rings.

Be careful about the installing position of
O-rings and back-up rings.

(23) Put clean hydraulic oil on the surface of
the body casing, which makes contact
with brake piston(41).

Install brake piston(41) in the travel motor
body using a soft-faced hammer.

(24) Install shim(40) in the brake piston.
Next, install two disk springs(39) in the
piston. The combination of the disk spring
in installing is a shown.
Install three O-rings(36)(37)(38) in the
travel motor body.
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DISK SPRING COMBINATION
when 1nstalled

11078TM96
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(25) Install bearing(34) and location pin(35) in
the brake valve.

(26) Put the motor cover upside-down on
wood blocks. Put some clean hydraulic oil
on spool assembly(12), and install it in the
valve body. Install washer(11) and then
spring(10) in the valve body.

Install O-ring(94) as shown.

11078TM99
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(27) Install cover(32) and four bolts(31).
Tighten the bolts to a torque of 78.5+7.8
Ni/m(57.9£5.8lbf; ft).

Be careful not to let the spooal slip off the
motor cover. The spool assembly(12) is
not fixed yet.

11078TM101
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(28) Put O-ring(30) on plug(25). Install plug
(25) to the brake valve. Tighten the
plug(25) to a torque of 78.5+7.8Ni/m
(57.9+5.81bf; At).

11078TM104

(29)Install rod(28), spring guide(27) and
spring(26) to the brake valve.

..........
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(30) Put O-ring(29) on plug assembly(24).
Install plug assembly(24) to the brake
valve.

Tighten the plug assembly(24) to a torque
of 78.5+7.8N;/m(57.9 £ 5.8lbf ; At).

11078TM106
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(31) Install back-up ring(22) and O-rings(23)
on the relief valve as shown.

(32) Install relief valve(21) in the travel brake
valve body as shown. Tighten the relief
valve body to a torque of 196 +19.6N; /m
(145 £ 14.51bf; At).

(33) Install two balls(20) in the brake valve.
Put O-rings(19) on plugs(18). Install the
plugs to the travel brake valve. Tighten
the plugs to a torque of 19.6 £2.0N;/m
(14.5+1.5bf; At).
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(34) Put spool(17), spring(16), and stopper(15)
in the brake valve body. Put the O-ring on
plug(14). Install plug(14) to the travel
brake valve. Tighten the plug to a torque
of 49+4.9N;,/m (36.1 +3.6lbf; A&).

Put O-ring(13) on the brake valve body.
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(35) Install plate(11) and then spring(10) in the

brake valve. o @ e
Then, install cover(9) with four bolts(8). \

Tighten the bolts(8) to a torque of 78.5+

7.8N;,/m(57.9 +5.8Ibf; A). “ Ty M‘
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(36) Put the brake valve upside-down.
Install valve plate(33) in its original
position on the brake valve.
Put some clean hydralulic oil on the valve
plate surface.

(37) Position brake valve(3) on the body
casing. Install ten bolts(2) that hold it.
Tighten the bolts to a torque of 191 +14.7
Ni/m (141 £10.81bf; At).

(38) Instal back-up ring(6) and O-ring(7) on the
relief valve.

(39) Install relief valve(1) to travel brake valve

@)
Tighten the relief valve body to a torque of
196 +19.6N;,/m(145 +14.5Ibf ; At).
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(40) Place the travel motor with brake valve

upside down as shown. Apply torque to
shaft(90) to confirm the parking brake
torque. If the shaft starts rotating by a
torque of more than 239N ;,m (1761bf; At),
it satisfies the spec. If the motor output
shaft rotates at a less torque than above,
shim(40) needs to be replaced with thicker
one in order to get a higher parking brake
torque.
There are some variations of thickeness
available for shim(40). The thicker the
shim is, the higher the parking brake
torque is. The thinner the shim is, the
lower the parking torque is.

11078TM118

A Don't apply too thick shim to the travel
motor. It may cause damage to
braking parts because of malfunction in
brake-releasing action in traveling.

(41) Install four plates(80), four bushes(79),
four bearings(78) and four planetary
gears(77) as shown.
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(42) Install snap ring(74) to sun gear(73).
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(43) Put thrust plate(76) as shown. Apply
Thread Lock "THREE BOND 2403" to
bolts(75). Install four bolts(75).

Tighten the bolts to a torque of 68.6+4.9
Ni/m (50.6 +3.6Ibf; At).
Then install sun gear(73).

(44) Install three inner races(72) on the carrier
shaft.

(45) Install carrier(71) as shown.

(46)Install three bearings(70) and three
planetary gears(69) on the carrier shaft
assembly.

Then install sun gear(68).
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11078TM121

11078TM122

11078TM123

11078TM124



(47) Put thrust plate(67) on the carrier. Apply
Thread Lock "THREE BOND 2403" to
bolts(66). Install three bolts(66) that hold
plate(67) to the planetary carrier.

Tighten the bolts to a torque of 68.6 +4.9
Ni,/m (50.6 +3.7Ibf ; ).

11078TM125

(48) Make sure the machined surface of gear
casing(65) and cover(64) is completely
clean, free of dirt and debris, and is dry.
Put a bead of Gasket Maker "THREE
BOND 1389" around the machined
surface of the gear casing as shown. Put
cover(64) in its original position on the
gear casing.

11078TM126

(49)Install sixteen bolts(62) and sixteen
washers(63) that hold the cover. Tighten
the bolts to a torque of 35.3+2N; m(26 +
1.51bf; A).

Install lubricating oil from the drain port.
The capacity of the travel motor is
2.5liters(0.55U.K.gal; 0.66U.S.gal).

A To prevent damage to the motor, the
case of the motor must be filled with
hydraulic oil before operation.

11078TM127

This is the end of assembling process
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* TRAVEL MOTER (TYPE 3, 31N3-40040)

- Maintenance tip

* REMOVAL AND SET UP THE TRAVELING MOTOR
- After Excavator driving, the hydraulic oil of high pressure is hot very. The hot hydraulic oil
will reach to the body and there is a possibility which it will put on the burn.
- Release the AIR BREATHER CAP and remove the remaining Pressure from the Motor

before remove the hose from the motor

- < General Precautions > -
1) Select clean disassembly place.
Spread rubber plate on worktable and at the next time Prevent damage of parts.
2) Wash the sewage and substance of track gearbox and motor part.
3) Caution that gear, pin, contact surface of bearing, sliding surface is not damaged.
4) Number of Parts name in () appear parts number of cross section.
5) In port of motor — REAR direction.

Out port of motor — FRONT direction.
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1. DISASSEMBLY AND ASSEMBLY

1-1 TOOL
TOOL SIZE B NAME OF PARTS APPLIED

4 PLUG (42,45,46,47)

Hexagonal 6 PLUG (43,44)

L-Wrench 8 PLUG (39)
10 PLUG (37,57), WRENCH BOLT (53)

Socket Wrench 24 RELIEF PLUG (48)
/ Spanner 41 MAIN SPOOL PLUG (32)

Snap-Ring plier (for holes, axis)

@42 HOLEZ (13)

Hammer BALL BEARING (49), PIN (50)
(TIGHTEN TORQUE)
Torque Wrench (®500 kg-m
® 3000 kg-m
JIG for Oil Seal assembly OIL SEAL (2)
Heating tool for Bearing PARKING SPRING (20)

()

LN
P\

Size B
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1-2 TIGHTEN TORQUE

TIGHTENING TORQUE
NO. NAME STANDARD B
(kgf.cm)
MAIN SPOOL
32 PLUG M36 41 4500
37 PLUG PF 3/8 10 600
39 PLUG PF 1/4 8 300
42,45,
PLUG PT 116 4 70~110
46,47
43 PLUG PT 1/8 6 125
48 RELIEF V/V PLUG PF 1/2 24 1000
53 WRENCH BOLT M12X30L 10 1040

()

LN
N

77
ro

Size B
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1-3. STRUCTURE

77
A

1 SHAFT CASING II-B-15 | BALL GUIDE IM-31 | PLATE 49 BEARING

2 OIL SEAL II-B-16 | SET PLATE m-32 ([PLUG 50 P 1IN

3 SHAFT n-c PISTON KIT m-33 | O—RING II-A-51 | VALVE PLATE

4 BEARING 17 PISTON ASS’Y IM-34 | SPRING 52 SPRING

5 PIN 18 STEEL PLATE 35 SPOOL 53 WRENCH BLOT

6 SWASH BALL 19 FRICTION PLATE 36 SPRING 54 NAME PLATE

I SWASH PISTON KIT 20 BRAKE PISTON 37 PLUG 55 RIVET

I-7 SWASH PISTON 21 RING 38 PISTON 56 STEEL BALL

8 SPRING 22 RING 39 PLUG 57 PLUG

9 SWASH PLATE 23 O—RING 40 O—RING 58 O—RING

I ROTARY KIT 24 0-RING 41 STEEL BALL 59 SEAL KIT

II-A CYLINDER BLOCK KIT 25 VALVE CASING 42 ORIFICE 60 PLASTIC PLUG
II-A-10 | CYLINDER BLOCK m MAIN SPOOL KIT 43 PLUG 61 PLASTIC PLUG
II-A—-11 | SPRING SEAT III-26 | MAIN SPOOL 44 PLUG 62 PLASTIC PLUG
II-A-12 | SPRING m-27 |[PLUG 45 ORIFICE 63 ORIFICE
II-A-13 | SNAP RING III-28 | O—RING 46 ORIFICE 64 SPACER
II-A-14 |P I N mI-29 | SPRING 47 PLUG

II-B RETAINER KIT Im-30 | CHECK 48 RELIEF VALVE ASS’Y
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1- 4. DISASSEMBLY

1) Disassemble Relief valve(48) into Valve casing (25)
using Torque wrench.

2) Disassemble Wrench Bolt(53) (M12x30L) and
Take out Valve Casing SUB assembly.

3) Remove Parking Spring(52)- 12EA.

4) Remove O- Ring(23).
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5) Disassemble Brake Piston(20) using JIG.

6) Disassemble Friction Plate(19)- 3EA, Steel Plaite(18)- 4EA

7) Remove the Cyilinder Block KIT (Ii).

» It is easier to work by placing the shaft casing(1)

honizontal.
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8) Disassemble Cylinder Block(10), Ball Guide(15),Spacer(64), Set Plate (16), Piston ass’y (17), Pin(14)
into Cylinder Block KIT(ll).
Press spring(12) in Cylinder block using Press equipment and take out Snap Ring (14)
using a pliers.
Disassemble Snap Ring (13),
Spring Seat (11), Spring (12) into
Cylinder Block KIT(li).

R

9) Disassemble Swash Plate(9).

10) Disassemble Swash Ball(6).
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11) Disassemble Shaft(3) from Shaft Casing(1)

- After disassembled Shaft(3) is placed on JIG,

top of Shaft is pressed down using press.

It can remove Ball Bearing(4) portion.

- NOTE : Remove Ball Bearing (4)
in case it is replaced only.
- Dismantled bearing can't be

reused.

12) Disassemble Swash Piston(l- 7), Spring(8) into

Shaft Casing(1).

13) Disassemble Oil Seal(2) into Shaft Casing(1)

using tool.
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14) Disassemble Valve Plate(51) and Ball Bearing(49)
into Valve Casing(25)

15) Disassemble Plug(47) into Valve Casing(25)

16) Disassemble Plug(37) into Valve Casing(25)
using torque wrench and disassemble
Two Speed Control Spool(35), Spring(36)

in regular sequence.

” [—

| el 41

368 LAGSS

17) Disassemble Main Spool Plug(32) into Valve Casing(25)
using torque wrench and disassemble Spring(34),
Plate(31), Main Spool(26) in regular sequence.
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18) Disassemble Plug(43) from Valve Casing(25) and P -~ o Ta
then disassemble Orifice(42), Steel Ball(41) i
one by one.

19) Disassemble Plug(39), Relief valve damping Piston(38)
into Valve Casing(25).

20) Disassemble Plug(43) into Valve Casing(25) and
disassemble Orifice(63).

21) Disassemble Plug(57), Steel Ball(56) into
Valve Casing(25).

8-102-10


HHI
텍스트 상자   
8-102-10


1-5. ASSEMBLY

General Precautions

1) After washing each parts cleanly, dry it with compressed air.
2) In bonding each part, fasten bond torque.
3) When using a hammer, Do not forger to use a plastic hammer.

4) Refer to the order of the Figure
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NO PART NAME STANDARD PART NO QTY
1 SHAFT CASING JABE2001-B 1
2 OIL SEAL AP1563J4 OSAP1563J4 1
3 SHAFT JA8B5002 1
4 BEARING BB6328 1
5 PIN D10x20L JA6L3018 1
6 SWASH BALL JA8B5003 2
I-7 SWASH PISTON KIT JA8B5051 2
8 SPRING JA8B5005 1
9 SWASH PLATE JABE2002 1
Il ROTARY KIT JA8B5052-A
II-A CYLINDER BLOCK KIT JA8B5053-A
1I-A-10 CYLINDER BLOCK JA8B5007-A 1
11-A-11 SPRING SEAT JA8B5008 2
11-A-12 SPRING JA8B5009 1
1I-A-13 SNAP RING RTW-42 SRRTW42 1
I-A-14 PIN 93x23.3L JA8B5042 3
Il-B RETAINER KIT JA8B5054
I-B-15 BALL GUIDE JABB5011A 1
1I-B-16 SET PLATE JA8B5012 1
Il-C PISTON KIT JA8B5055-A
l-C-17 PISTON ASS'Y JA8B5013-A 9
18 STEEL PLATE JA8B5014 4
19 FRICTION PLATE JA8B5015 3
20 BRAKE PISTON JA8B5016 1
21 RING JA8B5037 1
22 RING JA8B5036 1
23 O-RING AS568-261 RNA72610 1
24 O-RING P7 RNP90070 2
25 VALVE CASING JABE2003-C 1
I MAIN SPOOL KIT JA8B5056
111-26 MAIN SPOOL JA8B5018 1
n-27 PLUG JA8B5019 2
111-28 O-RING P18 RNP90180 3
11-29 SPRING JA8B5020 2
11-30 CHECK JA8B5021 2
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NO PART NAME STANDARD PART NO QTY
11-31 PLATE JA8B5022 2
111-32 PLUG JA8B5023 2
11-33 O-RING P32 RNP90320 2
111-34 SPRING JA8B5024 2
35 SPOOL JA8B5025(B) 1
36 SPRING JA8B5026(B) 1
37 PLUG JA8B5027 1
38 PISTON JABE2006-A 1
39 PLUG JA8B5029 2
40 O-RING P14 RNP90140 2
41 STEEL BALL 3/16 SB316 1
42 ORIFICE P2(NPT1/16) JOF100-D9 1
43 PLUG PT1/8 WPT18 6
44 PLUG PT1/4 WPT14 2
45 ORIFICE ®0.6(M5) JA8B5031-1 2
46 ORIFICE ®1.4(NPT1/16) JOF100-D10 2
47 PLUG NPT1/16 WPT116 5
48 RELIEF V/V ASS'Y JABE2004-B 2
49 BEARING #6304 C3 BB6304 1
50 PIN D4x10L P10000P4 1
11-A-51 VALVE PLATE JA8B5033-A 1
52 SPRING JA8B5034 12
53 WRENCH BLOT M12x30L WBM1230 10
54 NAME PLATE JABE2005 1
55 RIVET ®2x5L RVT25 2
56 STEEL BALL SB516 2
57 PLUG MS505208-3 4
58 O-RING P8 RNP90080 4
59 SEAL KIT 2,21~24,28,33,40,59 JA8B5057
60 PLASTIC PLUG UNF1-1/16 2
61 PLASTIC PLUG PF1/2 PP12 1
62 PLASTIC PLUG PF1/4 PP14 1
63 ORIFICE ®0.5(NPT1/16) JOF100-D11 2
64 SPACER JA8D9003 1
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ASSEMBLY

1) Put OIL- SEAL into SHAFT CASING(1) using JIG.
» CAUTION direction of OIL-SEAL.

2) Assemble Swash Spring(8) into SHAFT CASING(1) and
put Swash piston(7) into SHAFT CASING(1). r

3) Press the Ball bearing(4) into Shaft(3) after preheating
of Ball bearing(4).

(1) Induction heating apparatus temperature : 100°C

(2) Be careful not to damage the sliding surface

for the seal on the shaft.

4) Assemble Shaft into Shaft Casing(1)
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5) Assemble Swash Ball(6)- 2EA

6) Apply Grease to Swash Plate(9) and
assemble Swash Plate(9) into
SHAFT CASING(1).

7) Slant the SHAFT CASING(1) and then assemble

Cylinder Block KIT(ll).

» Assemble Spring Seat (11), Spring (12),
Spring Seat (11) into Cylinder Block KIT(ll)
in regular sequence.
Push down Spring(12) and then assemble
Snap Ring (13) into gap of Cylinder Block(10)
using pliers.

» Assemble Pin(14), Ball Guide (15), Spacer(64),
Set Plate(16), Piston ass’y(17) into Cylinder Block(10)

in regular sequence.
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8) Assembile Friction Plate(19), Steel Plate(18) into
Cylinder Block in regular sequence.
Friction plate : 3 EA
Steel Plate :4 EA

uuﬂﬂ@j‘

J

19

¢

9) Assemble Parking Piston(20) into
Shaft Casing(1) using JIG.

10) Put O- ring(23) into SHAFT CASING(1).
Apply the grease to O - ring.
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11) Put Spring(36), Two Speed Control Spool(35) into

Valve Casing(25) in regular sequence and

assemble Plug(37) into Valve Casing(25)
using torque wrench.
Tighten torque
: 1000 Kgf- cm

ety 7
36 1 N,7'35

12) Assemble Check(30), Spring(29), Plug(27) into

Main Spool(26) in regular sequence.

27 29 30 26

13) Put the Main Spool(26) into Valve Casing(25) and
assemble Plate (31), Spring(29) into it.
Tighten Main Spool Plug(32) using torque wrench.

Tighten torque
14500 Kgf- cm

and assemble Plug(39) into Valve Casing(25)

Tighten torque
: 600 Kgf.cm
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15) Put Steel Ball(41), Orifice(42) into Valve Casing(25)
and tighten the Plug(43)

Tighten torque
: 125 Kgf.cm

16) Put Steel Ball(56) into Valve Casing(25) and
tighten the Plug(57)

Tighten torque
: 125 Kgf.cm

17) Assemble Orifice(63) into Valve Casing(25) and
tighten the Plug(43)

Tighten torque
: 125 Kgf.cm

18) Assemble Orifice(63) into Valve Casing(25) and
tighten the Plug(47).

Tighten torque
: 70~ 110 Kgf.cm
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19) Assemble Valve Casing(25) Pin(50)

20) Assemble Valve Casing(25) Pin(5)

21) Assembie Ball Bearing(49) into Valve Casing(25)

22) Assemble Valve Plate(51) into Valve Casing(25)
Apply grease on the face of VALVE PLATE. r
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23) Apply grease to Brake Spring(52)- 12EA and
assemble brake spring(52)- 12EA into VALVE Casing(25).

24) Assemble Valve Casing(25) into Shaft Casing(1)
and tighten the Wrench Bolt (53) using
torque wrench.

Tighten torque:
1040 Kgf.cm

25) Assemble Relief Valve(48) into Valve Casing(25)
using torque wrench.

Tighten torque:
1000 Kgf.cm

P After assembling the motor, air test must be conducted.

*TEST : AIR PRESSURE 0.7 kef/cifx 30sec

© Assembly has completed.
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RELIEF VALVE

1 BODY 6 PLUG 11 BACK UP RING
2 SPRING SEAT 7 POPPET 12 O—RING

3 SPRING 8 POPPET SEAT 13 BACK UP RING
4 SHIM 9 O—RING

5 O—RING 10 O—RING
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. MAINTENANCE STANDARD

STANDARD TOLERANCE
PART NOTE
(mm) (mm)
Piston and Cylinder Block D : Cylinder
Borer tolerance 0.05 0.065 Block Bore Dia
(space=D-d) d : Piston Out Dia
Piston and Shoe tolerance After pulling the Piston and
0 0.3 the Shoe, measures the
(space =k ) distance.
The thickness of Shoe( t) 5.5 52 -
The thickness of Shoe Plate( t ) 33 3.0 -
If the Plate thickness is below
The thickness of 6 58 5.8mm, change the Set Plate
Set Plate (t) ’ and Ball Guide at the same
time
Set Plate and the Ball Guide If assembly helght is below
height of the assembly 13.3mm, change the Set Plate
) 13.5 13.3 .
(height of the assembly and Ball Guide at the same
H-h) time
il
Y% |
t {
SN = Y
a I | [ = |
V777 ! V7777
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I TRACK GEAR BOX

TRACK GEARBOX’S DISASSEMBLY AND ASSEMBLY

Before disassembly hydraulic line, removal pressure of oil.

- Please wait until cool down the hydraulic fluid.

- Traveling Device disassembly -

1. Turn off the engine.
Removal pressure to lines.
Unwrap CAP on the tank and the next time

removal pressure of tank.

2. Unwrap the bolt (6) and disassemble the cover (7).
Disassemble the hose (2,3.,4,5).
* Reference : Motor Device weight : 425 kg

3. Hang the traveling Device to Hoist.

4. Unwrap the traveling Device bolt (1).

5. Disassemble the traveling Device using Hoist.

- Traveling Device assembly —

(Important) : After install new track gearbox or motor,

1. Bolt
Inspect whether brake operate.
2. Hose P2
Otherwise, parts can be damaged.
3. Hose SA
1. Assemble the traveling Device and fasten the bolt (1).
4. Hose P1
2. Connect hose. ( 2,3,4,5)
5. Hose Dr
3. Assemble the cover (7) and fasten the bolt (6).
6. Bolt
- Tightening torque 7. Cover
Hose 2 : 9.5kgf-m Hose 4 :9.5 kgf-m
Hose 3 : 4.0 kgf-m Hose 5 : 4.0 kgf-m
Bolt 1 : 63 kgf-m Bolt6 :9 kgf-m
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1. DISASSEMBLY AND ASSEMBLY

1-1 TRAVELING REDUCTION GEAR STRUCTURE

1 MOTOR ASS'Y 7-4 WASHER #2 10-5 BEARING # 1
2 FLOATING SEAL 7-5 BEARING #2 10-6 PIN #1
3 BALL BEARING 7-6 PIN #2 11 SUN GEAR # 1
4 RING GEAR 8 COUPLING 12 PLATE #1
5 SHIM 9 SUN GEAR #2 13 END COVER
6 SHIM 10 CARRIER #1 ASS’'Y 14 BOLT
7 CARRIER #2 ASS'Y 10- 1 CARRIER #1 15 SNAP RING
7-1 CARRIER #2 10-2 SPRING PIN # 1 16 PF PLUG
7-2 SPRING PIN #2 10-3 | PLANETARY GEAR #1
7-3 PLANETARY GEAR #2 10- 4 WASHER # 1
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1. Track gearbox, disassembly

1-1. TRAVELING REDUCTION GEAR STRUCTURE

1) Loose Plug(16)- 3EA and drain reduction oil.

2) Loose Wrench Bolt(14) using TOOL.

3) Disassemble End Cover(13)

4) Disassemble Plate #1 (12)
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5) Disassemble Sun Gear #1 (11)

6) Disassemble Carrier #1(10) SUB ASS’Y

» Assemble eyebolt into Carrier #1 tap hole
and disassemble Carrier #1(10) SUB ASS’Y

using hoist.

7) Disassemble Carrier #1 SUB ASS’Y.

» Remove Spring Pin #1(10-2) into Carrier #1(10-1)
and Planetary Gear #1(10-3), Washer #1(10-4),
Bearing #1(10-5), Carrier Pin #1(10-6)

in regular sequence.

8-102-28


HHI
텍스트 상자   
8-102-28


8) Disassemble Carrier #2(7) SUB ASS’Y.

» Assemble eyebolt into Carrier #2 tap hole
and disassemble Carrier #2(7) SUB ASS’Y

using hoist.

9) Disassemble Carrier #2(7) SUB ASS’Y

» Remove Spring Pin #2(7-2) into Carrier #2(7-1)
and disassemble Planetary Gear #2(7-3),
Washer #2(7-4), Bearing #2(7-5),

Carrier Pin #2(7-6) in regular sequence.

10) Push down Ring Gear(4) using JIG

and disassemble shim(6).
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11) Disassemble Ring Gear Sub Ass’y(4) into
Motor Ass’y.

» Assemble eye bolt into tap hole of Ring Gear
Sub Ass’y(4) and disassemble Ring Gear Sub
Ass’y(4) using hoist.

12) Disassemble Floating Seal(2) into
Ring Gear Sub Ass’y(4)

13) Disassemble Ball Bearing(3) . :
into Ring Gear Sub Ass’y(4). : ({ |
ft =K r ;
L =15 1
» Be careful not to damage the parts - o : L
| o EsEee e e
using hammer. o i
i
i )

O Disassembly has completed.
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2. Track gearbox, assembly

2-1. TRAVELING REDUCTION GEAR STRUCTURE
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2- 1- 1. TRAVELING REDUCTION GEAR STRUCTURE

NO PART NAME STANDARD PART NO QTY
1 MOTOR ASS'Y JABE2000-A(B) 1
2 FLOATING SEAL JT14-10000 2
3 Ball BEARING ®235xP180x26.5 JT14-10001 2
4 RING GEAR M:3.75 Z:72T JABE3001 1
5 SHIM JT14-10003 1
6 SHIM JT14-10004 2
7 CARRIER #2 ASS’Y JT14-20000

71 CARRIER #2 JT14-20001 1

7-2 SPRING PIN #2 ®8x40L JT14-20002 3

7-3 PLANETARY GEAR #2 M:3.75 Z:31T JT14-20003 3

7-4 WASHER #2 JT14-20004 6

7-5 BEARING #2 JT14-20005 3

7-6 PIN #2 JT14-20006 3
8 COUPLING JT14-30000 1
9 SUN GEAR #2 M:3.75 Z:18T JT14-40000 1
10 CARRIER #1 ASS’Y JT14-50000

10-1 CARRIER #1 JT14-50001 1

10-2 SPRING PIN #1 ®5x30L JT14-50002 3

10-3 PLANETARY GEAR #1 M:3.75 Z:27T JT14-50003 3

10-4 WASHER #1 JT14-50004 6

10-5 BEARING #1 JT14-50005 3

10-6 PIN #1 JT14-50006 3

11 SUN GEAR #1 JT14-60000 1
12 PLATE #1 JT14-70000 1
13 END COVER JT14-80000 1
14 WRENCH BOLT M10x45L JT14-90000 12
15 SNAP RING ®24 (HOLE TYPE) JT14-11000 1
16 PLUG PF1/2 JS30-40009 3
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2-2. Track gearbox, assembly

Before assembly track gearbox

Please observe following item.

* Wash all parts cleanly using solvent and dry all parts perfectly using compressed air.
* Check metal dust in casing and cleansing solution.

* Before application packing, Please remove oil certainly.

* Before insert Needle Bearing, Apply grease to bearing inlet enough.

* Apply lubricant to rotation Part and sliding Part.

* Damaged part or discolored part exchanges by new parts.

1) Place the Motor Ass’y on the bench
and Assemble floating seal (2) into Motor(1)

using JIG.

» - Remove completely the oil of surface

that O-ring and O-ring contact.
- Dry completely the floating seal.

- After assembling the floating seal, 2
coat lubricant to the sliding surface
of the floating seal.
1
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2) Press Ball Bearing(3) into Ring Gear(4) Y JIG ngﬂ

using JIG. m—J
|

3) Assemble Floating Seal(2) into
Ring Gear(4) using JIG.

4) Assemble Ring Gear Sub Ass’y(4) into

Motor Ass’y using assembly epuipment.

5) Push down Ring Gear(4) using Jig

and assemble shim(6)
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6) Assemble Carrier #2 SUB ASS’Y

» Assemble Planetary Gear #2(7-3),
Washer #2(7-4), Bearing #2(7-5)
Pin #2(7-6) into Carrier #2(7-1)
in regular sequence.

Assemble Spring Pin No.2(12).

» Assemble Spring Pin #2(7-2) and

Caulk spring pin into pin hole.

- 1{' N
| » \~

7) Assemble Carrier #2(7) SUB ASS’Y
» Assemble eyebolt from Carrier #2 and
assemble carrier #2(7) SUB ASS’Y into

ring gear using hoist.

8) Assemble Carrier #1 SUB ASS’Y
» Assemble Planetary Gear #1(10-3),
Washer #1(10-4),Bearing #1(10-5),
Pin #1(10-6) into Carrier #1(10-1)
in regular sequence.
Assemble Spring Pin #1(10-2)
» Assemble Spring Pin #1(10-2) and

Caulk spring pin into pin hole.
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9) Assemble Carrier #1(10) SUB ASS’Y

» Assemble eyebolt from Carrier #1 and
assemble carrier #1(10) SUB ASS’Y into

ring gear using hoist.

10) Assemble Sun Gear #1(11)

11) Assemble Plate #1(12)

12) Assemble End Cover(13)
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13) Tighten Wrench Bolt(14) using Air impact

Tightening torque : 6800 Kgf- cm

14) Adjust control lever to be sunk the product

under the test oil and then check the air leak.
*TEST : Air Pressure 0.7 kgf/er'x 30sec 1 \
“"tg —
o~ |
- - =
f »‘_-n | — 6
§ Ll |

&
\ &

15) Inject gear-oil and assemble Plug(16)- 3EA

- Volume of gear-oil : 2.2¢

Tightening torque : 1000 Kgf- cm
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3. USE PRECAUTIONS

3-1. GEAR OIL AND GREASE
3-1-1) Oil capacity
(1) GEAR OIL
Open the oil inlet plug ( PF 1/2 ) of motor and inject gear oil.
OIL capacity : about 2.2 L
3-3-2) Recommendation oil
(1) GEAR OIL
Please use SAE 90~140(API) and GL-3~GL-4(oil)
(2) GREASE
Use the grease of EP type ( shell albania grease EP2)
(3) GEAR OIL replacement period
First oil replacement: 500 operating hours

Subsequent oil replacement: every 1000 operating hours every 1 operating year.

3-2. Components check and replacement period
(1) Sun gear, planetary gear, ring gear : When fitting occurs in teeth, exchange.
( Size : more than @ 1mm , Area rate : more than 5 %)
(2) Oil-seal : When being damage in the lip surface of oil-seal, exchange.
When being disassemble for checking, exchange.

(3) O -ring : When maintenance, disassembled O-ring is not used.
(4) Replacement period of shaft bearing

- When fitting of roller and flaking

- When rotation is hard.

- When maintenance, dissembled parts is not used.
(5) Planetary gear / bearing replacement : When gap of pin and gear bearing is more than 0.5mm.

(6) Thrust plate replacement : When serious scratch to sliding surface of gear
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