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81-02-43-50

5, Maintenance procedure

(1) Disassembling and assembling tools

Standard tools

No. Tool name Standard Model and dimensions ggzianble
Nominal size 60
1 (0.2 - 0.6 kgf-m) (1-30)(19) (29)
(1.4 - 4.3 ft/1bs)
Nominal size 230
2 (0.7 - 2.3 kgf-m) (1-7) (37-7)
(5.1 - 16.6 ft/1bs)
Nominal size 900
3 Preset type torque JIS B4650 (2 - 9 kgf<m) (1-14) (37-3) (41)
wrench (14.5 - 65.1 fe/1bs) | ¢43)(50)
Nominal size 2800
4 (6 - 28 kgf-m) (33-4) (47)
(43.4 -.202.5 ft/1bs)
Nominal size 4200
5 (10 - 42 kgf-m) (38)
(72.3 - 303.8 ft/1bs)
6 Ratchet handle for JIS B4641
socket wrench
Width across flats
/ 14 (0.55™) (37-7)
Socket for socket Width across flats
8 wrench JIS B4636 22 (0.87™) (41)
Width across flats
9 27 (1.06") (38)
Width across flats
10 2.5 (0.1") (19) (29)
Width across flats
11 4 (0.16™) (1-30) (45)
Width across flats
12 Hex. bit for 6 (0.24™) (1-7)
socket wrench Width across flats
13 8 (0.31") (1-5) (37-3) (43)
Width across flats
14 10 (0.39") (1-8) (33-4) (50)
Width across flats
1> 12 (0.47") (47)
Width across flats
16 14 (0.55™) (37-7)
Width across flats
17 Wrench JIS B4636 22 (0.87™) (41)
Width across flats
18 27 (1.06") (38)

Continued on the next page.
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(3) Disassembling

81-02-43-50

Proceed with the following for disassembling:

Process photo

Disassembling procedure

MS63271

1. Loosen the plug (38-6), and

remove the relief valve (38).
Then, the plug is lightly press-
fit to the relief housing S/A
(38-1). If they become dis-
assembled, «grasp the circumfer-
ence of the relief housing S/A
(2~7-1) with long-nose pliers,
and turn the relief housing S/A
(2-7-1) for removal.

Caution:

Don't loosen the set screw (38-7)
or nut (38-8).

Here, don't disassemble the
relief valve unless necessary.
When grasping the cilrcumference
with long-nose pliers, protect
the circumference with cloth.

MS63272

2. Loosen the plugs (43) and (41),

and remove the spool (39) and
spring (40).

Caution:

Turning the spool, slowly pull
it out.

Take care to prevent damaging
the circumference.

- 17 -




4. Troubleshooting

81-02-43-50

If any abnormalities should occur during operation, inspect them and

take appropriate countermeasures or remedies by referring to the follow=-

ing table.

(1) Troubleshooting table for piston motor

Abnormality

Possible cause

I. The motor does
not run.,

Any device other than the
piston motor or reduction
gear may malfunction.

Check whether the pressurized
fluid ‘is delivered to the
inlet side of the motor or
not. Then, inspect each
device, and repair if neces-
sary.

revolution
speed is
insufficient

to the motor at the
specified flow rate be-
cause of trouble in the
hydraulic pump, pressure
regulating valve, etc.
the revolution speed is
insufficient.

2. The sliding area of the Replace the abnormally worn
motor 1is abnormally worm | part.
allowing the pressurized | Remove damage and burrs from
oil to idle. the surface, and completely

clean all parts. Then,
reassemble the parts.

3. Improper operation Disassemble, and replace the
results from damage of damaged part.
an important part in the Completely wash all parts,
motor. and reassemble them.

In this case, abnormal
noise is heard from the
motor itself.

4, The relief valve acti- Check the load state, and
vates since the motor is operate the machine under a
excessively loaded. load which matches the

relief set pressure.
IL; The motor 1. Since oil is not supplied | Inspect whether the oil is

supplied to the inlet of
the motor at the specified
flow rate or not, and then
inspect the devices nad
repair if necessary.

- 10 -

Continued on the next page.




Performance Standards

80-31-92-33

Item

Conditions

Performance standards

eMain reliet valve
(Traveling line)

eEngine rated rotation

300kg/em? (4266 psi)

eBoom control lever-down

eBoom control lever-hoist

% Port relef val eHydraulic ol temperature 45°~55°C (113~ 131°F)
@ | ePort rehef valve 2
g, (Boom Ine) 250kg/cm=~ (3555psi)
2 | ePort rehef valve 2
c
£ (Bucket ine) 260kg/cm= (3697 pst)
1)

oPort relief valve 2

(Arm ling) 260kg/cm= (3697 psi)
— 1
[
S | oL H travel control vaive - [—a-—r—> 1
.(7, - —— ~
g ;j_: - 9—-__-_‘, 1=36mm (1417")
2 Neutral a=b=8mm (0 315")
= Position
L | eRH travel control valve
1~
eSwing control lever eEngine full. 70mm (551")
eHydraulic oil temperature 45°~55°C (113~ 131°F) IN ouT

® ®Arm control lever 80mm 80mm
S (276") (256")
@
5 Forward Backward
3 | eTravel control lever 35mm 30mm
I (098") (118")
c
3 | ®Bucket control lever 70mm (5 12")

80mm (217")

80mm (2.56")

Control.lever .operating force

eSwing operation force

eArm operating force

eTravel operating force

eBucket operating force

eBoom operating force-
lower

eBoom operating force-
hotst

eHang a spring balance on the lower part of the
operation lever grip and measure

eAt engine rated rpm
oQOil temperature at 45°C~55°C (113~ 131°F)
eindicates mimimum operating force when actuator

starts to move, and minimum force to operate full
stroke

0 9-»2 0kg (3 3—3 5lbs)

09->2.3kg (3 54 6lbs)

6 0—+7.0kg
(29 3—31 0lbs)

0.9->2 0kg (3 7Ibs)

0 9-7.0kg (2 9lbs)

14-2.9kg (4.21bs)

Swing performance

oFlow at time of swivel
stop

»

eWith the boom horizontal, the arm cylnder at max-
imum extension and the bucket in a no-foad state,
measure the flow (at tooth end) after the completion
of one swivel

oAt engine rated rpm, oll temperature 45°C~55°C
(113~131°F)

65°
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Caution for Inspection and Majntenance

80-10-76-02

Prevention of fire

eFor washing parts, use non flammable solvent
Gasoline and kerosene are flammable and
dangerous

eProhibit smoking during washing

For inspecting the machine
oPark the machine on hard, flat ground

e[ ower the attachment to ground

A CAUTION

To carry out inspection with the attachment in
the air for some unavoldable reasons, place
safety block or pillar underneath.

Do not work on machine while in motion.
eMaintenance on a moving machine may cause

severe personal mjury

A CAUTION

Particulary be careful about rotating machinery
such as fan, etc so that your clothes will not be
caught in 1t

If performing maintenance underneath the
machine . .. ??

ePut the “UNDER INSPECTION/MAINTE-
NANCE” sign on operator’s seat.

eCarry out inspection and maintenance work

with more than 2 people together

And . Always keep in mind what the other

workers are doing.
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Swing Motor Assembly (Cautions Regarding Handling)

82-02-22-50

Parts list
Code Part name Q'ty
1 Ring, inner 1
2 Oil seal 1
3 Bearing 1
4 Spring 1
5 Cam plate 1
6 Return plate 1
7 Piston assy 9
8 Friction plate 1
9 Mating plate 1
10 O-ring 1
11 Piston 1
12 O-ring 1
13 O-ring 1
14 Spring 10
15 Parallel pin 2
16 Cover 1
17 Spring 4
18 Teflon ring 4
19 Bushing 4
20 Balance plate 1
21 Needle bearing 1
22 Snap ring 1
23 Cyhinder assy 1
24 Housing 1
25 Plug 1
26 Plug 1
27 Cap 2
28 Spring 2
29 Back-up ring 2
30 O-ring 2
31 Check 2
32 Plug 3
33 Seat 2
34 Piston 2
35 Poppet 2
36 Spring 2
37 O-ring 2
38 Back-up ring 2
39 Spring seat 2
40 Sleeve 2
41 Piston 2
42 Cap 2
43 O-ring 2
44 Back-up ring 2

Swing Reducer Sectional Drawing
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Tightening torque

81-02-43-50

Applicable

Width across

Tightening torque

point Name Nominal size flats (mm) (kgf-m)
13-4
(1- 5) |Plug PT 3/8 8 (0.31") | 51.7 - 28.9 £t/1bs)
: 1-1.5
_ LYAL .
(1- 7) | Plug PT 1/4 6 (0.28%) |7 27 710.8 £t/ibs)
(1- 8) Plu PT 1/2 10  (0.39") 4=~ £
g . (28.9= 36.2 ft/1lbs)
1-14 S M10 Special N '
(1-14) crew pecia (28.9 - 36.2 ft/1lbs)
(1-30) wl 0.35 - 0.45
(45) Plug NPTF 1/16 4 (0.16%) 1 575 _ 3.3 £e/1bs)
19) N w 0.2 -0.3
(29) Orifice M5 x 51 2.5.(0.10") (1.4 - 1.5 ft/1bs)
o |10 - 12
(33-4) | Plug M20 x 1.5 10 €0.39") | 72,3 - 86.8 f£t/1bs)
Socket " 5.5 - 6.5
(37-3) | poad boie | MO % 351 8 (031 | (39,8 - 47.0 £t/1bs)
w | 1.5 - 1.6
(37-7) | Plug PF 1/8 14 (0.55%) | (10.8 - 11.6 £t/1bs)
Relief " 27 - 30
(38) valve 27 (1.06%) | (195.3 - 217.0 ft/1bs)
4D o | 4.8 - 5.7
s Plug PF 3/8 8 (0.31") {347 Z41.2 £t/1bs)
Socket " 18 - 21
(47) head bolt | M4 ¥ 451 12 (0.47") | 1302 - 151.9 ft/1bs)
wl7-8
(50) Plug PF 1/2 10 €0.39") | (50,6 - 57.9 ft/1bs)
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81-02-43-50

Process photo

Disassembling procedure

MS63273

3. Loosen the socket head bolt
(47), and remove the base plate
(32). 1If it can not be easily
removed, lightly hit it in the
direction of removal-with a
plastic hammer. If it still
can not be removed, lightly pry
it off with a screwdriver.

Caution:

Take care ‘to prevent the cylin-
der block (7) from coming off.

MS63274, MS63275

4. Remove the valve plate (26) and
O-ring (31), and pull out the
pins (23) and (27) with pliers.
Also remove the spring (22).

Caution:

When pulling out the pins, pro-
tect the circumference with
cloth or similar against damage.
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81-02-43-50

Abnormality

Possible cause

Countermeasure or remedy

II. The motor
revolution
speed is
insufficient

2, Since the volume effici-
ency of the motor drops,
the specified revolution
speed can not be achieved.

After disassembly, check the
sliding area for abnormal
wear.

Recondition or replace the
worn area.

II. The motor
revolution
speed varies
greatly

1. Since a large amount of
pressurized oil idles
owing to wear on the
sliding area of the
motor, the oil flows out
at the drain port, and the
revolution speed drops
excessively and varies.
Moreover, the revolution
speed variation results
from wear in the bear-
ing.

Disassemble, and replace
parts which are excessively
worn.

Completely wash all parts,
and reassemble them.

IV. 0il leaks

1. 0il leaks owing to
idamage of the o0il seal
or O-ring.

Replace a broken oil seal
or O-ring with a new one.
When inserting the oil seal,
be quite careful not to
damage the lip.

Since the safe working tem-
perature of the oil seal
and O-ring us up to 80°C,
it is necessary to take a
countermeasure such as a
cooler in the hydraulic
circuit in order to pre-
vent the temperature of

the hydraulic oil from
exceeding 80°C.

2. Because of [I-2][I-1],
the motor case is pres-
surized to break the oil
seal, thus resulting in
0il leakage.

o Pressure resistance of
0il seal

Ordinary 2kgf/cm?

(28.4 psi)
5 kgf/cm?
(71.1 psi)

Maximum

Referring to [I-2][m-1],
repair the motor, and replace
with a new oil seal.

When inserting the oil seal,
take sufficient care to
prevent damaging the lip.

dipal

Continued on the next page.




Performance Standards

80-31-92-33

ltem

Conditions

Performance standards

Swing performance

eSwing start required time

*180° turn from start position with the bucket empty
and with the arm cylinder at maximum extension.
eBucket empty.

eEngine rated rotation, oil temperature 45°~55°C 84 sec
(113~131°F)
oS mode
eSwing required time eThe time required for one turns after one turn with an
empty bucket and with the arm cylinder at maximum
extension. 4 7sec
eEngine rated rotation, oil temperature 45°~55°C
(113~131°F)
oS mode
eSwing due to gravity e Required fall ime from a position 45° inclined upward
(max mlnuté or less) to a position 45° inclined downward on a 20° slant
plane.
eStandard bucket load weight with the arm cylinder NA. (IE)

fully drawn in and the bucket cylinder fully extended
eThe bottom of the bucket 1s 25~3m (8 2~9 8ft)
from the ground surface
o0l temperature 70~ 80°C (158~ 176°F) A
QOil temperature 45~55°C (113~ 131°F) . B
eEngine 1s stopped

Machine has swing
parking brake

eSwing motor leakage rate

eRelieve the cireuit for swing
eEngine rated rotation, ol temperature 45°~55°C
{(113~131°F)

2 ¢ (0 53galyminute

Travel performance

eTravel speed (1)

e After auxihary travel of 10m (32 8ft), required 20m
(65 6ft) travel time

eEngme rated rotation, ol temperature 45°C~55°C
(113~ 131°F)

S mode

First-speed 18.1 sec
Two-speed 13.1 sec

eTravel speed (2)

oThe time required for 10 idle turns of the sprocket
after one idle turn with the track lifted one each side.

eEngine rated rotation, oil temperature 45°~55°C
(113~131°F)

First-speed 17.6 sec
Two~-speed 12.7 sec

eTravel bend (1)

eThe amount of bend while traveling 20m (65.6ft) on a
hard flat surface.

eEngine rated rotation, ol temperature 45°~55°C
(113~131°F)

Not more than 1m
(3 28ft)
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Caution for Inspection and Maintenance 80-10-76-02

The machine right after operation is hot. Caution for use of tools

eTouching the engine or other parts with a bare eProvide safety equipment when grinding or
hand nght after engine has stopped 1s very during hammering work Wipe off o1l or dust
dangerous. You may burn your hands. from tools before using

e Do not remove the cap for radiator or hydraulic
tank right after operation until all internal pres-

sure 1s released.

Caution during work on a higher position
eUse scaffolding as: much as possible.
eUse steps when getting on and off from them

Caution for inspection and adjustment.

e Be careful not to drop bolts, nuts or tools inside A CAUT'ON

the inspection window or oil supply hole of

Do not jum off

tank when open them

Carrying heavy object
oIf the object weight more than 20 kg (44 lbs),
carry with two men to more than together or

use.-hoist crane.
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6. Parts nomenclature drawing Travel Motor (IS-2650CIL) 81-02-43-50
Tightening torque
27 -~ 30

-1 {Relief housing ass'y

38 |Relief valve ass'y

! (195.2 - 217.0 £t/1bs)

Tightening torque =7 | Plug

JIS B2401 1B PB

-6 O-ring

4 - Skgf-m

-5 |Spraing

-4 }Steel ball

(28.9 — 36.2 ft/le)Tightening torque

M10 x 35t

1 - 1.5 kgf-m Tightening torque Tightening torque

~3 | Socket head bolt

(7.2 - 10.8 ft/1bs) 0.4%0.05 kgf-m 4.8 - 5.4 kgf-m =3 [O-ring 315 B2401 1B GAO

-1 |Cap

(2.9 - 0.36 ft/1lbs)

37 |Cap S/A

(34.7 - 39.1 ft/1bs) Tightening torque

36 | Spring seat

4,8 - 5.4 kgf-m

35 | Sprang

34 | Sprang seat

~5 | O-ring JIS B2401 1B P18

-4 |Plug

53 ¢@ @@ @ (34.7 - 39.1 ft/1bs)

-3 | Spring

-2 |Check valve

-1 | Plunger

33 | Plunger ass'y

32 | Base plate

31 |O-raing AS568-269 MS90

30 JO-raing JIS B2401 1B P10

29 {Orafice

28 | Roller bearang

27 | Pin

26 | valve plate

25 | Sprang

Piston ass'y

23 | Pin

22 | Spring

21 | Back-up rang SUN-3WG-45

20 | O-ring A5568-267 HS90

JIS B2401 1B P180

18 [O~rang

17 { Brake piston

16 | Disk

3 = 4 kgf-m

(21.7 - 28.9 ft/1bs)

Tightening torque

15 { Paston ass'y

14 | Retainer plate

13 | Retainexr holder

12 | Pin

11 | Snap ring

10 { Collar

9 { Spraing

8 {Collar

1 - 1.5 kgf-m
(7.2 - 10.8 £t/1bs)

Cylinder block

Steel ball

Tightening torque

Op11 seal

\

Roller bearing

7
[3
5 | Swash plate
4
3
2

Shaft

-30 | Plug

-29 | Wire

~28 | O-ring

ajx|o|alo|alznla]|Bolola]e|a]e|aiB[a]oizizlxlalnjv|o|a|nlnlol=lx|v[o]|o|a|ola|x|o|o]ale|al=|e|alal=[~|8|e
LY
o

-27 ]| Cover

=
|

B4 —-26 | Thrust plate

)

B4 -25 | Thrust plate

er| e er|er
wfupufu
[d LSS W]
of Wl | b

B4 -24 [ 1Thrust plate

/\\_'

B4 -23 | Thrust plate

{
[ n

-22 | Drive gear

-21 {1 Spring pin

-20 | Inner race

-19 | Cage & roller

-18 | Planetary gear A

-17 | Holder

~16 | Snap ring

PP@DEEDEIENED (I

-15 { Sun gear

-14 | Screw

Tightening torque

-13 | Thrust plate

7 - 8 kgf-m

-12 { Thrust washer

@D DI i@w ,7,, g@@@ €. (© R
0 ightening torque
1 | Tl%?s A kgg—m _J

. (50.6 - 57.9 ft/1bs)

Floating bush

-10 {Cage & roller

| L/
Tightening torque Tightening torque (39.8 - 47.0 ft/1bs) —————J Tightening torque

-9 [ Planetary gear B

4 = 5 kfg-m 0.4%0,05 kg-m Tightening torque 18 - 21 kgf-m

-8 | Plug

-7 | Plug

(28.9 - 36.2 ft/le) (2.9i0.36 ft/le) 10 - 12 kgf—m (130.2 - 151‘9 ft/le)

-6 [ Housing

(72.3 -1 86.8 ft/1bs)

-5 { Plug

-4 | Ring nut

-3 |Angular bearing

~2 | Floating seal

-1 [Flange holder

! c 19]|Orzfice 4
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1 | Reduction gear

Ropaar| Ref.
code | No.

Part name Q'ty| Materaal Remarks

JIS B2407 For G18,73 JIS B2407 T3 P21

JIS B2401 1B P21

-17|Back-up ring
-16|0-ring
-15{Paston
-1l4|Back-up ring
-13]0~-xang
-12|Spring guide
—-11|Back-up ring
-10{0-rang
-9]0~ring

-8 Nut

-7{Set screw
Plug

-5} Spraing
-4|Spring sheet
-3] Poppet seat
~2] Poppet

54}Back-up_ring
53|Shipping plug
52§Shipping plug
5110~-ring

50| Plug

49|Drive screw
48| Name plate
47]Socket head bolt
Plug

45| Plug
44|0~-rang
43}Plug
42{0~-ring
41{Pluy
40{Spring

39| Spool

Feparr |Ref.
code |No. Part name Q'ty{ Material Remarks dode o)

Repair
cavasion Description

code

JIS B2401 1B P18 JIS B2407 T2 Pl2.5

JIs B2401 1B P12.5

'A' part must be replaced
every time when dis-

A assembled and reassembled,
being supplied as part of
a repair kit.

Supplied as an asscmbly
unit because of guality
assurance and asscmbling
convenience.

C Supplied as a single unit.
Parts which can not be
supplied.

JIS B2407 T2 P15
JIS B2401 1a P15
AS568-916 Hs90

M14 x 45¢
PT 1/4

JIS B2401 1B Pl4 i

JIS B240l1 1B Pl4 !
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81-02-43-50

Process photo Disassembling procedure

5. Apply compressed air through
the orifice (29) mounting area
to remove the brake piston (17).

MS63276

6. Pull out the cylinder block

(7), pin (12), retainer holder
(13), retainer plate (14) and
piston S/A (15).

Caution:
Take care to prevent damaging

the sliding surface of the
cylinder block.

MS63277

- 309 -~
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Abnormality

Possible cause

Countermeasure or remedy

IV. 0il1l leaks

3. Due to clogging by foreign
materials, etc. in the
drain pipe or long narrow
pipe, the back pressure is
increased to break the oil
seal, thus resulting in
fluid leakage.

o Pressure resistance of oil

seal

Ordinary 2 kgf/cm?
(28.4 psi)

Maximum 5 kgf/cm?
(71.1 psi)

Recheck the piping system
which cleans the clogged
drain pipe, and reduce the
passage resistance of the
pipe.

Take the above remedy to
prevent a pressure.of

3 kgf/cm®(42.7 psi) or more
from being.applied to the
0il seal, and replace the
0il seal with a new one.
When inserting the oil seal,
take sufficient care to pre-
vent damaging the lip.

V. Abnormal noise,
revolution
variation and
pressure varia-
tion become
excessive due
to cavitation.

1. When the motor works.as a
pump, when the closed cir-
cuit is used, when the
boost pressure is low
(standard: 4.to 5 kgf/cm?
(56.9 to 71.1 psi)) or
when the /double counter-
balance valve operates
improperly, megative pres-
sure is generated on the
suction side of the motor,
thus resulting in cavita-
tion.

Recheck the hydraulic cir-
cuit, and remedy or replace
the counterbalance valve to
prevent generation of the
negative pressure.

Then, disassemble the motor
and replace are abnormally
worn or broken parts. After
washing all parts, reassem-
ble them.

-12 -
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