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HYDRAULIC EXCAVATOR

SK25SR
SHOP SK30SR
MANUAL model SK35SR

This is the shop manual for KOBELCO hydraulic excavator. Contained is the necessary technical
data concerning the maintenance and repair of this model. The manual is divided into the following
four major sections ; GENERAL, SYSTEMS, COMPONENTS and PROCEDURE.

*GENERAL
PW01. SPECIFICATION PWO04. MAINTENANCE STANDARD AND
— OPERATION AND CONTROLS TEST PROCEDURE
(Refer to Operators Manual) — PREVENTIVE MAINTENANCE
PW03. LOCATION AND (Refer to Operators Manual)
WEIGHT OF COMPONENTS PW07. WORKING STANDARD
*SYSTEMS
PW12. HYDRAULIC SYSTEM PW22. CONTROL SYSTEM
PW15. UPPER STRUCTURE PW25. ELECTRIC SYSTEM
PWi18. TRAVEL SYSTEM
PW21. ATTACHMENTS PW29. TROUBLE SHOOTING
*COMPONENTS
12.  HYDRAULIC PUMP 16. SWIVEL JOINT
13. CONTROL VALVE . 17. HYDRAULIC CYLINDER
14. OTHER VALVES
15.  HYDRAULIC MOTOR 50. ENGINE
*PROCEDURE

When checking or repairing the machine we suggest that you refer to this manual carefully. We hope
that reference to this manual will help to maintain a hight level of working efficiency and reliability.
For further details on maintenance and cheks refer to the “OPERATORS MANUAL” which has been
supplied with the machine.

Although all data was correct at the time of printing, due to continual design changes and
improvements, some contents may not conform to the actual machine. Take special care to order

parts only after confirming the validity of the part number in the “PARTS MANUAL”.

If you notice any explanatory discrepancies, after consulting one of our representatives, please
updata your manual according to the latest data. However, in the event of any specification changes,

we will issue revised edition.
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4. TYPE OF SHOES

Model Applicable Type Shoe Width | Total Width of | Ground Pressure kg-f/cif (PSI)| Weight
Machines mn (ft-in) | Crawlerm (ftin)| Canopy Cab kg (Ibs)
PV10001~ | Rubber Shoe 300 1,500 0.27(3.8) 0.29(4.1) 120(260)
SK25SR PV12000 Steel Shoe (11.8") 51 0.28(4.0) | 0.30(4.3) 140(310)
Rubber Shoe 300 1,500 0.28(4.0) | 0.30(4.3) 125(280)
PV12001~ Steel Shoe (11.8") (5'1") 0.29(4.1) | 0.30(4.3) 140(310)
PW07001~ | Rubber Shoe 300 1,500 0.30(4.3) | 0.31(4.4) 126(280)
SK30SR PW09500 Steel Shoe (11.8") (5'1"M 0.31(4.4) | 0.32(4.6) 147(320)
Rubber Shoe 300 1,500 0.30(4.3) | 0.31(4.4) 131(290)
PWO9B0L~ Il Shoe | (1187 1) | 0.304.3) | 0.31(44) | 147(320)
PX05001~ | Rubber Shoe 350 1,700 0.26(3.7) | 0.27(3.8) 150(330)
SK35SR PX06500 Steel Shoe (13.8") 57" 0.27(3.8) | 0.28(4.0) 195(430)
Rubber Shoe 350 1,700 0.26(3.7) | 0.27(3.8) 160(350)
PX06501~ Steel Shoe (13.8") 57 0.27(3.8) | 0.28(4.0) 195(430)
5. TYPE OF BUCKETS
Model Heaped Capacily | Outside Width of Bucket mn (ft-in) | Number of Weight Remarks
nt (cu.yd) With side cutters | Without side cutters teeth kg (1bs)
0.035 (0.045) 300(11.8") 235(9.3") 3 38(84)
SK25SR 0.080 (0.105) 500(1'8") 435(1'5") 3 46(101)
0.080 (0.105) 500(1'8") 435(1'5") 4 51(112) Standard
0.088 (0.115) 600(2'0") 540(1'9") 4 51(112) | Heavy duty Type
0.050 (0.065) 350(1'2") 280(11") 3 60(132) |
0.070 (0.092) 450(1'6") 380(1'3") 3 68(150)
SK30SR 0.090 (0.118) 500(1'8") 430(1'5") 3 71(157) Standard
0.090 (0.118) 500(1'8") 430(1'5") 4 75(165) Heavy duty Type
0.10 (0.131) 600(2'0™) 530(1'9") 4 79(174)
0.044 (0.058) 350(1'2") 280(11") 3 63(139)
0.063 (0.082) 450(1'6") 380(1'3™) 4 71(157)
SK35SR 0.11 (0.144) 600(2'0") 530(1'9") | 4 .82(165) Standard
0.11 (0.144) 600(2'0") 530(1'9") 5 86(190) Heavy duty Type
0.12 (0.157) 700(2'4") 630(2'1") 4 - 89(196) '
258R/30SR/35SR
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BSK30SR

Applicable Machine : PW07001~

Model : 3STNES2A-YB
Rated Output : 23ps/2,300rpm (16.9kw/2,300min™)
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3.1 OVERALL SPECIFICATIONS OF BOOM

3. WEIGHT OF ATTACHMENTS

Model SK25SR ~ SK30SR SK35SR
Total length X
%“2} heﬁ}ﬁtx 2235 X 805 X 200 2390 X 830 X 200 2575 X 885 X 200
Ot Wi AN Qn " ! " 0" H et t " 1]
LYXH X W m (f-in) (7'4" X 2'8" X 7.9 (7'10"X2'9" X 7.9") (8'5"X2'11"X7.9")
Weight kg (Ibs) 115(254) 139(306) 154(340)
L ——
H
3.2 OVERALL SPECIFICATIONS OF ARM+BUCKET
Model SK25SR SK30SR SK35SR
Arm + Bucket 1.13m +0.08m? 1.18m+0.09m? 1.28m+0.11m?
m- bucke (3'8"+0.105cu.yd) (3'10"+0.118cu.yd) (4'2"+0.144cu.yd)
%gzgi }f%gfi;f( 2055 X 400 X 500 2170 X 465X 500 2330 X 445 X500
TOta Wi t ton mn [Fell) g1 ton on [Fell] 100 101
LXHXWmm'(ft-in) (6'9"X1'4"X1'8" (7'1"X1'6"X1'8" (7'8"X1'6"X1'8")
Weight kg (bs) 116(256) 155(342) 179(395)
L

3.3 OVERALL SPECIFICATIONS OF ARM

Model SK25SR SK30SR SK35SR
Total length X
$0ta{ hezlgtlﬁtx 1465 X 300X 200 1530X310X200 1650 X355 X200
otal wi 10N " " 1A 0" " =n 19N w
LYW mn (fpim)| (410" X 11.8"X7.9") (5'0"X 1'0" X 7.9") (5'5"X1'2" X 7.9")

Weight kg (Ibs)

70(154)

93(205)

97(214)

258RI3(3381'1‘/35SR



Model SK35SR
Applicable machines PX05001 ~PX05600 PXOE;,G}(()(}S-;(I;;( ,?_6500
Pos. Item Unit Standard %eai‘%??gf Standard %ea{?ll;aelfgi?
: value remedy value remedy
Canopy Ext. 2.5+0.5 3.5 2.9+0.5 3.9
Boom Ret. 22738 32 2.7+0.5 3.7
Cab Ext. 2.5+0.5 35 2.7+0.5 3.7
Ret. 22498 3.2 2.2+05 3.2
g e Ext. 3.2+48 42 41%05 51
g Ret. Sec. 3.2118 5.2 3.710.5 4.7
E Bucket Ext. 3.1104 4.6 34105 44
& Ret. 25118 4.6 2.4%0.5 3.4
Swing Ext. 7.0-% 9.0 6.2+0.5 8.0
Ret. 7.0_% 9.0 4.8+0.5 8.0
. Doser blade Ext. 2.2193 3.7 2.5+0.5 35
3 Ret. 1.6792 3.1 1.84+0.5 3.8
§ o 0% 20 0% 22
‘ (0.39 -8 30) (0.79) (0.39 _§ 30) (0.87)
49 8 44 8
_g‘ Arm (0.16 -3 16) (0.31) (0.16 -310) (0.31)
'§ Bucket 2% 4 22 ‘
£ ' mm (0.08 —§.6s) (0.16) (0.08 -§.0s) (0.16)
g Swing (in) 59 10 5_3 10
5 (0.20 —{2) (0.39) (0.20 -§2) (0.39)
F ;§ Dozer blade 2% 4 25 . ¢
(0.08 ~3 6g) (0.16) (0.08 _3¢g) (0.16)
Bucket tip 125 9 250 125 9 250
(4.9 %) (9.8) (4.9 -%9) (9.8)
gg Bucket tip play 50 _% 100 50 _2, 100
g mm (2.0 -20) 3.9) (2.0 -30) 3.9)
E Slow bearing play (n) | 0.7+04 1.5 0.7+0.4 15
%) (0.0310.02) (0.06) (0.0340.02) (0.06)
118~128 118~128
g |8 g Steel m | (46~5.0) (4.6~5.0)
B | B & 2T
S | & 8 Rubber (in) 60~70 60~70
(2.4~2.8) (2.4~2.8)
%SRé?:Of%sSR
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1.

Tables 1 and 2 indicate tightening torques
applicable to cases where no special note .is

given.

Overtightening of bolts may result in a twist-off

TIGHTENING TORQUES FOR CAPSCREWS AND NUTS

and a fracture under load.
Insufficient tightening may lead to a loosening or

loss of bolts. Always tighten bolts to  proper

torques.

Table 1 Standard-tighteniné torques for metric coarse screw threads unit : kgf'm (ft-1bs)

Classification 4 _ T 7 T 10 T
Nominal size {No lubrication|Qil lubrication [No lubrication |Oil lubrication No lubrication |Oil lubrication
M6 P=1 "~ 0.45x0.05 0.381+0.04 0.981+0.1 0.83x0.08 1.77£0.18 1.5£0.15
- (3.3+0.4) (2.7£0.3) (1.1£0.7) | (6.010.6) (13%1) (11+1) -
M8 P=125 1.09+0.11 0.92+0.09 2.41+0.2 2.0+0.2 43104 3.6+0.4
- (7.940.8) (6.7£0.7) (17x1) (14%1) (3213) (26£3)
M10 P=15 2.2+0.2 1.83+0.18 4.7+0.5 4.0+04 8.561£0.9 7.240.7
o (16+1) (13+1) (344 4) (291 3) 61E7) (524 5)
M1z Pei1s | 57304 3.2%0.3 81£0.8 68T07 | 146%15 | 123%12
= (27%3) (28%£2) (59+6) (4915) (110£11) (89%9)
Mi4 P=2 5910.6 5.0%0.5 12.8%1.3 10.8%1.1 23+2 195+1.9
= (43%4) (36+4) (9319) (78+8) (170 14) (140+14)
M16 P=2 9.0%0.9 76£0.7 | 19.6%2.0 | 164T16 354 | 29%3
= 6517 (66 £5) (14014 | (120+12) (250129) (2101 22)
Mis Pezs | 124%12 | 10510 2713 2312 49L56 4114
-~ (9019) (76£7) (200 22) (170k14) (3560+36) (300129)
M20 Peozps | LBELT | 14714 | 38%4 — | 32%3 68E7 | b67%6
r=a (130£12) (110£10) | (270+£29) (230+22) (490 51) (410:£43)
M22. P=2.5 2812 19.612.0 515 43x4 9219 - ES
: (170t 14) (140+14) (370 36) (810£29) | (670%865) (560 58)
M24 P=3 30%3 2413 65%7 BEES 118112 96110
— (220£22) (170+22) (470+51) (380+36) (850£87) (6901 72)
M27 P=3 4414 36+4 96110 78%8 173£17 140114
(320£29) (260+29) (690£72) (560+58) (1300£120) | (10004100)
M30 P=35 60L6 5015 131£13 11011 235 %24 198£20
' (430£43) (360136) (950+94) (800£80) (1700£170) | (1400+140)
N33 P=38 818 68 E7 17618 | 14815 317F32 266% 27
: : (5690 58) (490 561) (1300+130) | (1100+110) [ (2300£230) | (19001200)
M36 P=d 10510 | 88F9 | 227%23 190£19 400T41 | 343%34
(760 72) (640%65) (1600 170) | (1400+£140) { (80004300) | (25600£250)
Table 2 Standard tightening torques for metric fine screw threads unit : kgf-m (ft-1bs)
Classification 4. T 7 T .10 T _
Nominal size __[No lubrication|Oil lubrication |No lubrication |Oil lubrication |No lubrication |Oil lubrication
M8 Pol T1820.11 | 097201 | 2.6%02 21502 45%04 38F04
(8.310.8) (7.0£0.7) (18£1) (16+1) (33+3) (27£3)
M10 Poigs | 28%02 | 191F019 | 49305 42504 | 8.9F09 T5E0.7
T (17+1) (14%1) 35+ 4) (30+3) (647 (54 +5)
Mi2 P=1.25 4,0+0.4 3.4%0.3 8.710.9 7.8%0.7 15.7£1.6 13.2%1.3
‘ (2943) - (2612) (637 (83 +5) (110+12) (95+9)
Ml6 Pois | 0403 79108 20£2 | 17217 | 87%4 3113
: (6817 (57 86) (140114) (120£12) (270+29) |- (220+£22)
M20 PeLs 1919 | 158%186 4114 3413 T4ET 6216
- (1401 14) (110+12) (300£29) (2504+22) (540 51) (4501 43)
22 Pz 3213 2713 70E7 58%6 | 126%12 105£10
(230£22) (200£22) (610£51) (420+43) (910%87) (760 72)
M30 P=2 656%6 545 142114 118+12 255126 212121
(4704 43) (390%36) (10004£100) (860£87) (1800£190) | (1500£150) -
M36 D=3 T09%11 | 019 | 288%23 19820 428143 357236
(7901 80) {660+ 65) (1700+170) | (1400+140) | (3100+310) | (2600%260)
25SR/30SR/35SR
1
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2.8 BREAKER SPECIFICATION

MISK35SR Applicable machines : PX05001~PX05124 No NAME MODEL No.
1 |PUMP AP2D18
2 | CONTROL VALVE BCV-35
ke (RIGHT) __ BMo 3 | SLEW MOTOR MSG-27P-19
. l 4 | TRAVEL MOTOR PHV-300
s i 1 I : 5 | BOOM CYLINDER 85X ¢ 45X5751
!\, /! BUCKET BOOM I ; ' ARM  SWING DOZER BLADE 6 | ARM CYLINDER ® 80X ¢ 45X 590
b | | s . ; 7 |BUCKETCYLINDER | ¢ 70X ¢ 40X 4901
oo —- 6 &L—l —"—!DB L S :; '. ll ll » E
0 i | i , = [ . 0 8 | SWING CYLINDER 080X ¢ 45X 476
. o ] 1 1/,
| | 2t LA ; ; Jouf T LSS A 9 | DOZER BLADE CYLINDER| 90X 645X 150
i . L | 8| | l TR ®©ll®l ® -—| - | 10 | SWIVEL JOINT YV-7090A
i | ol | R | | BET T I - B = L PLOTVALYE ThagionA
: ; i Lﬁ“s N v e L. D_A_-_--;_H;_--._-'ebk A | 12 | SOLENOID VALVE 2KWESA-20
| b | ¥ } S TR [ e Pu— m%" ] I e — R 13 | SHUTTLE VALVE -
i e i = — % % | 14A| MULTI CONTROL VALVE| K16AR6-11
; L i _! " 15 | RETURN FILTER Y-25021
( SH{Pe| T i) B J S 16 | RELIEF VALVE Y-1740
N N N <9 Q\
77 & b < I - 17 | SUCTION STRAINER | Y-1405
"""""""" I B TR L EEECECE a 18 [ HYDRAULIC TANK -
: _ 19 | LINE FILTER Y-410200
: 20 | FILTER -
: 14 S5
, , 21 | OIL COOLER -
= _ - M 22 | CHECK VALVE LV08-35
r (BM)| [(me) (%) ({8 (5P| (tU)
"hol i as_ PY Pz Asiles | A4l lpe. A3 1ed b pa ap| _bylas /. _ % | 23 | CONTROL VALVE BCV-35
RY1 RYZ2 ‘Pad &| P82 H o . ;
ok o o E iS#.'éf;".:'.f—g-l [;F-'Eig!‘,";{ﬁ"ma ! ARM SWING sl DOZER | *¢marked items are option.
SR ¥ g ' : is i
Tl T 3 ;‘E T 4 _]E ; Note : This is for reference only, because
144 - s il I the model number might be changed
4. 13 C F— > —
Di_ jl ! _}E i T4 | due to improvement.
al 8 ; - ) .
174 . 1 i ' I 201 <] SLEW l
by SR SO ?!7 :
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é@ P @ : |
’ i/4 ! Sl ittty s e et -
1/4 N I N T IR e e e e
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o | ||| | e e e
o ,dp.i 172
i anlll
32 jD HET
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3 35 I f [+4]
. ' T -
ey | || EEE e
. ! 32 qff /¢ e H AN 44 111 ENGINE H
| S 2" ! RS £ ITUT 126, 3P5/23507 ¢
Pr | : 2 Le—me—e +
o I SR R
@9 s1 y
Fig. 7-1 Hydraulic diagram
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3.8 SWING OPERATING CIRCUIT

3
The operation is conducted by the operation \ DOZER
pedal which is connected to the link 301 BUCKET ~ BOOM A Swine  BLADE
mechanism. The circuits for swing and arm % . . A A A A A
are made in parallel. p - H H H

]

3.8.1Swing (left) Operating Circuit E
(1) Swing Operation ---3-- F=-0-10-"% o
At stepped down the left swing operation R :
pedal for toe side (front side), it shifts the . | 1305
swing valve spool in control valve(2) through

| 1 |
e 1 305 |
the link mechanism. Since the pilot oil _ LE' L
1

~
4]

/8
KJ/:]
gﬁ
3/8
318

b e~

pressure is not utilized for it, as same case as
the dozer, it is actuated regardless to the
lever lock. A B

(2) Main Circuit
1) Supply Circuit for Cylinder(8)
The oil discharged from the P2 port on
variable pump enters into the P2 port on
control valve(2). The pressurized oil came out

T ==_]

1/4
13
a8
38
12

!

i i L S O O [ %
from the A3 port through swing valveis || | | [|e==m---- i > :
supplied to the R side of cylinder(8) to actuate ] o
the swing (left). Because of the throttle effect ) “‘g nlg -t T
provided in the passage in swing valve, the oil ! a 3 »
flow into the cylinder (8) is restricted to make i S LOWER) Y (DIG.) (RH) /
the swing motion slowly and stably for both : B8 as| |Pon b7l la7_ lPa7__Bel Jas P1 e P2 as|_|Bs __lPas A4l Jsa a3 183 v B2l a2l lpaz Byl |as |
. . ]
swings for leftward and rightward. RN b b i !— {suKeT 180OM n0kge] 2|21t T ARM SWING ; A
1/4 P i ] TRAVEL TRAVEL i I
: | I T TEFT 202 | 202 GRT -1 !
e i FOR) r=-9 R h
ol 4 1 ! t i ) |
A:l 2. ;IB 4 : 1 = [For) ips
4 -+ ! . T ¥
174 - 1 1/4 ! —F‘ "—b U '8 it H !
1 1
’ t
\ E (REV.) E (REV.) l
13 3 ~E-tsad-t-- 1 g = 4 L~ L - - i ! WP) | | st
i i - ! t i i - )4 i - o 4
: 204 : "{ﬁ" 205 } : : : v{i}J : 204 ‘{* RV
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BSK30SR Applicable machines : PW07001~PW07244

167-2
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1. CANOPY OR CAB (OPT)

1.1. REMOVAL AND INSTALLATION OF CANOPY
ASSY ‘
Fig. 1-1 shows the constitution of canopy assy. 1
Carry out the removal and installation
referring to Fig. 1-1 and Table 1-1.
Weight of canopy : 38kg (841bs)

Component parts
No. NAME QY
A B
1 |CANOPY 1 1
2 |SUPPORT 1 1
3° |SEMS BOLT 4 4
4 |CAPSCREW 4 4
5 |SEMSBOLT 10| 5
E 6 |HAND RAIL 1| 4
7 |HAND RAIL 1 4
%8 |RUBBER ] —
9 |RUBBER 1 |1
10 |LOCK WASHER 4 4
11 {WASHER 4 4
14 |LOCK WASHER — | 4
15 |WASHER — 1 4
16 |CAPSCREW — | 4
17 |HOOK , —1 1
18 |RUBBER — 1
Note 1 : For the quantity of A and B, refer to the ) .
following table for the aplicable machine }cr:: t;l::’r;(g positon
number. : '
SK25SR SK30SR SK35SR
A |PV10001~10618 | PW07001~ 07992 | PX05001~05196
B |PV10619~ = [PW07993~ PX05197~
18 17 . 141516 - 5
Note 2 :3% No. 8 RUBBER has disused for the . ' '
bR K Eo R A _ — Apply Locktite #262
following machine numbers and after. I: )
Install hook at illustrated
PV10239~  |PWoT421~  |PX05003~ direction
Table 1-1 Tightening torque
No. Hox. () | Torque  kgfm (fulbs) Fig. 1-1 Removal and mstallatmn of canopy assy
3,5,16 17 3.5+0.4(25£3)
4 19 6.1+0.6(4414)
25SR/30SR/36SR
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3)

4)

Install the bracket (A2) together with the
control valve with the capscrews (A3) (A4) .
€P : 17mn, Tightening torque : 7.2+0.7kgf-m
(52 % 5ft-1bs)
Reconnect the hoses to their original positons.

Tightening torque Unit : kgf-m (ft-Ibs)

Thread

si:ea Hex (mm) | O-ring Type |30° Flare Type
PF 1/4 19 3.510.5(2514)| 2.5°05(18*%)
PF 3/8 22 55+0.5 (40+4)| 5.0°0°(36%3)
PF 1/2 27 65105 (47+4)| 6.0°35(43%%)
PF 3/4 26  |12.0£0.5 (87+4) 12.0°35(87*%)
5) Tighten up the drain plug (13).

6)

7

8)

9)

5.3

(D
1)

2)
3)

4)

€ : 27mn, Tightening torque: 6.5+0.5kgf-m
(47 = 4ft-1bs)
Refill the specified hydraulic oil, and tighten
the oil filling port plug (9) confirming the oil
level with the oil level gauge (12).
Start up the engine keeping to open the plug
(10) of hydraulic oil tank. After the engine
operation for 2 to 3 minutes at low idling,
operate each cylinder several times to bleed
air in the lines.
Pressurize the hydraulic oil tank. Extend
each cylinder up to their stroke ends to take
the machine the posture shown in Fig. 5-3.
While keeping this posture, tighten up the
plug (10). The tank is pressurized by means of
retracting the rod of cylinder while operating
the attachment.
P : 22m, Tightening torque: 3+0.3kgf-m
(221 2ft-1bs)
Again take the machine the posture shown in
Fig. 5-1, and stop the engine. Reconfirm the
hydraulic oil volume and no leakages on each
portion.

REMOVAL AND INSTALLATION OF FUEL
TANK

Removal

Open the filler cap (3), and loosen the drain
plug (26-2) to empty the remaining oil.
Disconnect two hoses, and plug the bores.
Disconnect the wiring for level sensor (11) at
the connector,

Remove the capscrews (6) (B5) (B10) that are
fixing the tank. Apply a rope to the tank to lift
it up.

EPp : 17mn

Table 5-1 Tightening torque

No. Hex. (mm) | Torque : kgf-m (ft-1bs)
2 55 12+ 1(87x7)
5 17 4.71+0.5(34+4)
10 22 31+0.3(22+2)
12 17 1.81+0.2(13+1.4)
13 27 6.51+0.5(4714)
A3, A4 17 7.2+0.7(52£5)

Fig. 5-3 Pressuring posture for hydraulic oil tank

16 2014

Fig. 5-4 Removal and installation of fuel tank

25SR/30SR/355R




4)

5)
6)

7

Install the plate assay with the sems bolts
(26) and wing bolt (22).

: 13mm

Fill cooling water up to the specified level.
After reconnecting the battery, operate the
engine for about 10 minutes to confirm no
leakages.

Install the components around the radiator
assy such as covers, counterweight and so on,
to their original positions.

BSK35SR (Fig. 11-2)

¢y
1)

2)

3)

4)

5)

(2)
1Y)

2)

3)

4)

5)
6)

7).

47

Removal

Disconnect the radiator hoses (1) (2) (28), sub-
tank hose (8) and the hydraulic oil pipings
connected to the oil cooler. v
Remove the wing bolt (22) and seas bolt (26),
then remove the plate assy (21).

: 13mm

Remove the capscrews (13), then remove the
support (19).

Ay, : 1700

Apply a rope sling to the radiator assy, and
give a slight tension on the rope.

Remove the capscrews (B1) that are fixing the
legs portion, then lift up the radiator assy
paying attention not to get touch with the
shroud (18-4) and engine fan.

Weight of radiator assy : Approx. 22kg (491bs)

Ep: 17m

Installation

Lift up the radiator assy to put it to the
desired position. Fix it with the capscrews
(B1) confirming the evenness for the
clearance against the fan and shroud. (Refer
to Fig. 11-2)

Ep:17m

Install the support (19) with the capscrews

SHROUD
21.5

2 33 0

}-—] E
-

(I '}

FAN—/= }, |+

¥ o

a

._'—..—' ll

]

]

Set-up Criteria for Fan and Shroud

Fig. 11-2 Removal and installation of radiator assy

(13). Major component parts
== : 17m . No.| NAME |QTY|[ No.| NAME |QTY
Reconnect the connecting hoses for the
radiator and oil cooler. 1 |HOSE 1 18 |RADIATORASSY | 1
Install the plate assay with the sems bolts 2 |HOSE 1 19 |SUPPORT | 1
(26) and wing bolt (22). 3 |SUB-TANK | 1 21 |PLATEASSY | 1
€ : 13m 6 |DRAINCOCK| 1 || 22 |WINGBOLT| 1
iifltl out cooling v{ater up to the specified levclell. 8 |HOSE 1 25 |CLIP 5

efr reconnecting the.battery, operate the 9 |HOSE 1 26 |SEMSBOLT | 6
engine for about 10 minutes to confirm no
leakages. 10 |CLIP 1 28 |HOSE 1
Install the components around the radiator 11 |CLIP 4 29 |TUBE 1
assy such as covers, counterweight and so on, 13 |CAPSCREW | 5 Bl |CAPSCREW| 4
to their original positions.

25SR/30SR/35SR
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1. CRAWLER

1.1 PROCEDURE FOR REMOVING AND INSTALLING
RUBBER CRAWLER

(1) Removing

1) Loosen grease nipple (1) for crawler adjuster
to loosen tension of crawler.

@ : 19mm

A Use care that high-pressured grease is
not spouted or the nipple is not come
out by turning nipple abruptly or
overloosening. '

A One turn of grease nipple for adjuster is
enough to discharge grease, however, if
the discharge is poor, move the machine
back and forth.

A The rubber crawler is an endless type.
When it is confirmed that grease has
been discharged and that the rubber
‘crawler has slackened, open the grease
nipples and discharge the grease till the
idler is pushed to the deepest end.

3 /

GREASE NIPPLE (1)

b'°\

>

Fig. 1 Adjusting crawler tension

PH-B83

2) Lift the one side of machine with front
attachment, as shown in Fig. 2, and place
square timber or equivalent under lower
frame to support machine.

A When lifting up the bo&y, adjust the
angle of boom and arm to 90°~110°
and support the face of bucket bottom.

3) When the idler has been pushed to the
deepest end, put an iron pipe in the rubber
crawler, turn the sprocket backward slowly
and when the rubber crawler has floated off
the idler, slide it sideways and remove it.

Weight of rubber crawler (one side)

SK255R 117kg(2601bs)
SK30SR 123kg (270lbs)
SK35SR 135kg(3001bs)

ZESR/3015R/358R

e’

Fig. 3 Removing rubber crawler

YRm-3.26



3. LOWER ROLLER

3.1 REMOVAL AND [NSTALLATION

(1) Removing

1) Slightly loosen. capscrews fasten lower roller
assy with the track frame,

P : 22mm

2) Loosen the crawl'er> tension by the crawler
adjuster.

@ : 19mm

3) Lift the machine to remove the lower roller,
using the front attachment and dozer blade.

4) After lifting the track frame ‘to a proper level
and place square wooden blocks under the
lower frame to stabilize the machine.

A Always place square wooden blocks so
they support the front and rear lower
frames, in order to stabilize the
machine. Lower the front attachment on
the ground, stop the engine and proceed
to work.

5) Loosen the capscrews fastening the lower roller
and remove the lower roller.

€P : 22mm

Weight of lower roller assy
: about10kg (221bs)

(2) Installing ,

1) Coat the mounting capscrews with Locktite
#262 in advance. Align the capscrews with
the bolt holes and fasten them temporarily.

* Refer to Fig.32 for the fiting position depend-
ing on the kind of crawler.

2) Lower the machine in full contact with the
ground and tighten the capscrews (2).
€ : 22mm,
Tightening torqre : 18.5X2kgf*m
' (134 14ft-1bs)
3) Tighten the grease nipple of the crawler
adjuster, adjust the crawler tension.
€P : 19mm
Tightening torque : 6+ 1kgf-m
(43 7ft*1bs)

25SR/30SR/ASSR
11
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gL e

LOWER ROLLER ASSY

T\

'CAPSCREW

|

i WASHER

-

Fiting position :
Steel Crawler § ~

Fitinng position : ‘
Rubber Crawler

" (1.24in

N WOODEN BLOCKS

Fig. 33 Supporting machine
GREASE NIPPLE

Fig. 34 Adjusting crawler tention
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9) Lower the hydraulic jack slowly till the
spring is extended to its free length. Remove
the retainer plate and take off bracket (4).
Measure the free length of the spring and
check it with the value given in the
maintenance standard.

,dn : 30mm

Free length of the spring :
345mm(13.6in)

10) Put lifting nut (W) at the end of grease
cylinder (2). Place a wire sling to it and
remove with spring (3).

11) Remove grease cylinder (2) from spring (3).

(2) Installing
Installing is done in the reverse order of
removing.

1) Install spring (3) to grease cylinder (2) and
stand it in the center of the jig (V) upright.

2) Install bracket (4) on top of spring (3). Align
the rod of grease cylinder (2) with the holes
in bracket (4). Install the retainer plate and
put four nuts. Tighten the nuts evenly all
round and fix the idler adjuster assy to the
jig body.

,,d : 30mm

3) Raise the hydraulic jack, compress spring (3)
to a set length and tighten nut (5) to the
threaded part at the end of grease cylinder
(2).

Set length Umit:mm(in)
SK25SR | 296(11.7)
SK30SR | 287(11.3)
SK35SR | 274(10.8)

4) Tighten nut (5) tiil the holes for locking
spring pin (9) are aligned. Then fit spring
pin (9).

€D : 36mm

25SR/30SR/355R
21

RETAINER PLATE

Fig. 59 Removing retainer plate

PH-B83

Fig. 60 Removing and installing idler
adjuster assy

. 9 -8 =
ig | I /NUT
[1] [1]
G . 77 RETAINER
[ L L1 PLATE
L ’ ;T: i : ’ .
| dhi o I |
g ;
‘ He '
o.PJ HEREH QJ
i HE R R
* I:il'xz

Fig. 61 Installing idler adjuster assy
to jig body



4) Install plug (9) to outer race (1) confirming T-BOLT y 1
the direction and the position of the hole for
taper pin (8).

5) Drive taper pin (8) and caulk the head of the
taper pin with a punch.

6) Confirm that grease nipple (7) is normal.
Apply grease (NLGI—2) and confirm that the
outer race rotates smoothly.

9.3.2 MAINTENANCE STANDARD

Regarding the maintenance standard for the ~SQUARE WOODEN BLOCK
wear of the slewing bearing, refer to PH.B83
Maintenance Standard and Test Procedure and Fig. 87 Fitting spacer (4), (5)

Measuring Slewing Performance that are
explained in a separate manual.

9.3.3 TOOLS AND JIGS

No. ITEM SKETCH
120
4.7)
y | T-Bolt 8l
M12
83 4

25SR/30SR/35SR
31



2.2 CONSTRUCTION

(1) Applicable Machines lISK25SR : PV10001~PV12000
BWSK30SR : PW07001~PW09500
HISK35SR : PX05001 ~PX06500

ARM CYLYNDER

BOSS ‘ Insert resin shim

¥~ to cylinder side
¢ to arm side
7 15
E | { A L
BUSHING é

i T . s
J[_ Insert resin shim
| to cylinder side

8 m \‘ SHIM
7

Insert resin shim SHIM
HOW-TO FIX DUST SEAL

{ Insert resin shim SECTION EE
syiMm to arm side : 16— T
SECTION CC . ] '*_r'#
R 11 . Insert resin shim |
¥ " to arm side 8 :
—_ —-—?;F—;-Eﬁ \
\ SHIM “H““‘“.‘—*‘H‘
5 . b
9 | SECTION GG
SECTIOI;In?e?t resin shim ' Insﬁrt ieSin shim i 12
i L ST
SHII\‘/I_ to bucket link side Sngto ucket link side {_—_ﬁ. _—74:\
é ; » 7 / 13 \\ ";// 74 Y
_ _-—-—# —— 8 _—
\j\ ,,.~”‘j 9 8 U 1 ‘ N
9 SECTION FF
SECTION BB . SECTION DD
Fig. 15 Construction of arm
No. NAME QTY || No. NAME QTY || No. NAME QTY
1 |ARM ASSY 1 6 |PIN 1 12 |GREASE NIPPLE 1
(With Bushing and Collar) - 7 |CAPSCREW M10 5 13 |PIN 1
2 |BUCKET LINK 1 (Each dimension in length) 14 |BUCKET CYLINDER 1
(With Bushing) 8 |NUT M10 10 15 |PIN 1
3 |LINK(RH) 1 9 |DUST SEAL 10 16 |PIN 1
4 |LINK(LH) 1 10 |DUST SEAL 2 17 |PIN 1
5 |PIN 2 11 |GREASE NIPPLE 4 — | SHIM(t=1.0,0.5,0.2) |SELECT

25SR/30SR/355R
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MSK30SR Applicable Machines PW09501 ~

Unit : mn (in)

Standard dimension Shi’(ntoid&‘fftggtﬂi‘i“ag‘fe X | Pin length
Pos. Ite Reference iceab- Remed

o8 o Code Dimension Standard val%e for S.‘wjmc.eaF) Code | Dimension y

value | remedy | ility limit

A | Arm voint Arm Ly 122 237 (4.808 23208 0.1~1.0 L1| 252

P Bucket 124 792 (4.882 *09%8) ! (0004-0029) (9.92)

B | Bucket link [k Sde | o |12 =32 (4.803 Z29%)|0.6~1.0 /9| 252

Bucket 124 *0Z (4.882 +0.008) | (0.0%4-0.039) (9.92)

C | [Arm 13 [122-66 (4803 6D lesspan) 15 | 20 |, ) 214
part of arm) | Link side - (= ) (0.020) | (0.059) | (0.079) (8.43)

Bucket link [Rod side L4 45 85 (1.772 _8020)

p |Rodside) |Link side 48 +05 (1.890 0.020)|0.6~1.0 y5| 214 | Shin
Bucket link |Bucket link Ls 1122 02 (4.803 *0.098) | (0.024-0.039) (8.43) |adjustment
(Idler link side) |Idler link - - )

B Bucket cylinder | Head side L6 45 _{5 (1.772 _ 3)|0.6~2.0] 2.5 3.0 6 112
(Head side) |Arm 47 *}° (1.850 *2939)(0,024-0079)| (0.098) | (0.118) (4.41)

. oot AT L 123 292 (4.843 Z33%) Lesg t5han 15 2.0 g7| 190

Boom 125 *3° (4.921 *§%9)| (0.020) | (0.059) | (0.079) (7.48)
g |Amcylinder |Rod side L8 50 _s (1.969 _050)|0.6~2.0| 2.5 30 |, | 121
(Rod side) [Arm 52 39 (2.008 *3939)|(0.0%4-0079)| (0.098) | (0.118) (4.76)
BSK35SR Applicable Machines PX06501 ~ Unit : mn (in)
Standard dimension Shi‘{'m%ﬁ‘;sftﬁgtﬂi?gzgfe X | Pin length
Pos. It Reference iceab- Remed

o8 em Code Dimension Standard value for SP:mc.eaFJ Code | Dimension y

value | remedy | ility limit

A | Arm ooint LA™ Ly [125°8F (4.921 2389 0.1~1.0 MES

P Bucket 127 11, (5.000 1339)| (0004-0039) (10.0)

B | Bucket ok LRSI | 5 [125 =32 (4.921 233%)(0.6~1.0 sl 255

Bucket 127 115 (5.000 $9:939)) (0.024-0.039) (10.0)

o ik, [am |, oo i wom fgp el 15 | 20 T ] 221
part of arm) | Link side — (= )}(0.020)|(0.059)|(0.079) (8.70)
Bucket link |Rod side L4 45 35 (1.772 _8000)

D (Rod side) |Link side 48 05 (1.890 =0.020)| 0.6~1.0 05 221 Shim
Bucket link |Bucket link L5 1125 +02 (4.921 +0.098) | (0024-0039) (8.70) | adjustment
(Idler link side) |Idler link - ( - )

B Bucket cylinder | Head side Le L2 95 (1772 84200 0-6~2.0| 2.5 3.0 L6 116
(Head side) |Arm 47 10 (1.850 +0939)(0.04-0.079)| (0.098) | (0.118) (4.57)

. foot A L 1130 282 (5.118 Z3%%) Les8t5han 15 20 |, | 197

Boom 132 *§° (5.197 *§%%) (0.020) | (0.059) | (0.079) (7.76)

g |Ameylinder |Rod side L8 55 _05 (2.165 _0050)|0.6~2.0| 2.5 3.0 L] 131

(Rod side) |Arm 57 50 (2.244 *399)|(004-0079)| (0.098) | (0.118) (5.16)

25SR/30SR/35SR
11®



BSK30SR Applicable Machines PW07001~PW09500

Standard dimension

Unit : mn (in)
Pin length

Shim adjusted clearance X
(total of both sides)

Pos.

Item

Code

Dimension

Standard
value

Reference
value for
remedy

Serviceab-
ility limit

Code

Dimension

Remedy

Boom foot

Boom

L1

178 202 (7.008 0.008)

Swing bracket

180 *}° (7.087 *39%)

Less than
0.5
(0.020)

1.0
(0.039)

1.5
(0.059)

21

275
(10.83)

Boom cylinder
(Head side)

Boom cylinder

55 _35 (2.165 _0 420)

Swing bracket

L2

61 T (2.402 99%9)

C

Arm cylinder
(Head side)

Arm cylinder

50 _05 (1.969 _§ 020)

Boom

L3

51 T30 (2.008 *3939)

0.6~1.0
{0.024-0.039)

1.5
(0.059)

2.0
(0.079)

22

248
(9.76)

23

160
(6.30)

D

Boom cylinder
(Rod side)

Boom cylinder

55 _g5 (2.165 _§ 439

Boom

L4

56 T30 (2.205 *30%9)

0.6~2.0
{0.024~0.079)

2.5
(0.098)

3.0
(0.118)

L4

160
(6.30)

#[A]

Boom foot

Boom

178 292 (7.008 0908,

Swing bracket

L1

%178 +8.3(7.008+8.012)

0.2~0.7
{0.008~0.028)
wiout Shim

*[B]

Boom cylinder
(Head side)

Boom cylinder

55 _05 (2.165 _{ 020)

Swing bracket

L2

%61 Y2 (2.402 *397)

1.0
(0.039)

1.5
(0.059)

1

302
(11.89)

0.6~1.0
(0.024-0.039)

1.5
(0.059)

2.0
(0.079)

£2

197
(7.76)

Shim
adjustment

BSK35SR Applicable Machines PX05001~ 06500

(\ (Note) *The % marked Pos. [A] and [B] are applicable for the machine number PW08508 ~09500.

Unit : mn (in)

Pos.

Item

Standard dimension

(tot.

1 of both si

Shim adjusted clearance X
des)

Pin length

Code

Dimension

Standard
value

Reference
value for
remedy

Serviceab-
ility limit

Code

Dimensien

Remedy

Boom foot

Boom

178 202 (7.008 -0.008)

Swing bracket

11

180 *§° (7.087 *5939)

Less than
0.5
(0.020)

1.0
(0.039)

1.5
(0.059)

1

275
(10.83)

Boom cylinder
(Head side)

Boom cylinder

60 _J5 (2.362 _3920)

Swing bracket

L2

61 T30 (2.402 +0.0%9)

Arm cylinder
(Head side)

Arm cylinder

55 _05 (2.165 _9 450)

Boom

L3

56 T30 (2.205 0939

0.6~1.0
(0.024~0.039)

1.5
(0.059)

2.0
(0.079)

2

242
(9.53)

£3

160
(6.30)

{ D

Boom cylinder
(Rod side)

Boom cylinder

60 _95 (2.362 _{ 400

Boom

L4

61 59 (2.402 3939

0.6~2.0
{0.024~0.079)

2.5
(0.098)

3.0
(0.118)

24

160
(6.30)

X[A]

Boom foot

Boom

178 =92 (7.008 =009,

Swing bracket

L1

%178 *33(7.00875012)

0.2~0.7
{0.008~0.028)
wiout Shim

1.0
(0.039)

15
(0.059)

21

302
(11.89)

*[B]

Boom cylinder
(Head side)

Boom cylinder

60 _95 (2.362 _9 450

Swing bracket

L2

%61 *Z (2.402 T307)

0.6~1.0
{0.024-0.039)

1.5

(0.059)

2.0
(0.079)

22

197
(7.76)

Shim

adjustment

(Note) *The * marked Pos. [A] and [B] are applicable for the machine number PX05601 ~06500.

/el

25SR/30SR/358R
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BSK25SR Applicable machines : PV10927~PV12000 Unit : mn (in)

Standard dimension Clearance
No. Ite Pin parts No. Tol Tolerance | Standard | Reference ) Serviceab- | Remed
m P ° Pin dia oelx'an(ie on bushing an value for mcea medy
onpindia| horedia | value | remedy | ility limit
Swi lin —0.050- | 4+0.25~ |0.10~0.33
A |SWiogoylinder b o p01156P1 0 (000%-
(Rod side) ¢ 35 20.0030) +0.05 0.0130)
Swing cylinder ($1.3780) | ~0-06~  1(+0.0098~ |0.11~0.34
B PM02B01117P1 0.09 (0.0043- Replace
(Head side) 000 ssy | +0.0020)| 00130 1.0 | L5 bu:hin
o1 Swing center PV02B01170PL —0.030~ | +0.17~ |0.09~ (0.04) | (0.06) or ping
(Upper side) ¢ 60 —0.060| +0.06 0.23
2 Swing center PW02B01142P1 ($2.3622) | (—0.0012~ |(+0.0067~ |(0.0035~
(Lower side) —-0.0024)| +0.0024)| 0.0091)

(Note) *The tolerance for bushing inside diameter means the dimension after insertion of it into the place.

*The part number for pins may be changed due to improvement, use them only for reference.

BISK30SR Applicable machines : PW07001~PW08507

IBSK35SR Applicable machines : PX05001~PX05600 Unit : mm (in)
Standard dimension Clearance
Pos. Item Pin parts No. .. |Tolerance | Tolerance |Standard | Reference|Serviceab-| Remedy
, Pin dia ... | on bushing valuefor | = .
onpindia| horedia | value | remedy | ility limit
A Swing cylinder PW12B01055D5 +0.20~ (0.11~
(Rod side) 445 +0.05|  0.29
Swing cylinder (4 L7717) | —0.06~ | (+0.0079~ |(0.0043~
B (Head side) PW02B01075P1 —0.09| +00020)] 00119 1.0 | 15 :: :}tﬁ;
c1 Swing center PW02BO1076D2 (-0.0024~ |+0.17~ [0.12~ | (0.04) | (0.06) or pin
(Upper side) ¢ 60 -0.0035)| +0.06 0.26
2 Swing center PW02B01076D1 ($2.3622) (+0.0028~ |(0.0047~
(Lower side) +0.0024)|  0.0102)

(Note) *The tolerance for bushing inside diameter means the dimension after insertion of it into the place.

*The part number for pins may be changed due to improvement, use them only for reference.

BISK30SR Applicable machines : PW08508 ~PW09500

BSK35SR Applicable machines : PX05601~06500 Unit : mn (in)
Standard dimension Clearance
Pos. Item Pin parts No. .. |Tolerance | Tolerance | Standard | Reference | Serviceab-| Remedy
Pin dia ... | onbushing valuefor | =~ .
onpindia| poredia | value | remedy | ility limit
Swing cylinder —0.050~ | 4+020~ [0.10~0.28
A | Rod si de) PW02B01136P1 4 45 ‘°°°330(;:; +0.05| 0¥
Swing cylinder ' ($1.7717) | —0.08~  1(40.0079~ |0.11~0.29
B | (Head side) PW02B01079P1 om0 oogey| "ol 10 | 15 fe p}ll?ce
c1 Swing center PW02BO1133P2 —0.030~ | +0.17~ ]0.09~ (0.04) | (0.06) :rspizg
(Upper side) $60 | —0.060| +0.06 0.23
co Swing center PW02BO1142P1 (¢2.3622) | (—0.0012~ | (+0.0028~ |(0.0035~
(Lower side) —0.0024)| +0.0024);  0.0091)

(Note) *The tolerance for bushing inside diameter means the dimension after insertion of it into the place.
*The part number for pins may be changed due to improvement, use them only for reference.

25SR/30SR/355R



(2) Installation of Cylinder
1) Replace the worn-out pins and bushing and
the dust seal at every removal to new one
referring to the "Maintenance Standard" for
each section of boom, swing and dozer blade. A
For the installing direction of dust seal, refer DUST SEAL o NUT
to "How to fix Dust Seal" in "Construction" of
each section.
2) Check the clearance for thrust direction on
attaching portion of each pin to determine the
thickness of shim, referring to aforesaid PIN
"Maintenance Standard."
¢ Preliminary carry out the adjustment for
the clearance with a resin shim. then
insert an iron shim. ‘
3) Lift up the cylinder applying a rope to the
center of gravity, and align pin bore on the
head side cylinder. 8

|
When aligning the pin bore, do it visually, ‘(— ' l

CAPSCREW

SHIM

i ER,
and never put finger into the bore. IS{\QQgIsGl deLIND

, ( BUSHING
4) Apply grease on the shims whose thickness ./AF
was determined by the above 2) and pin, then 2

insert them, and install the loose-out /‘Eﬁgi:\ PIN
prevention capscrew and nuts. (Refer to Fig. \ '
40) : CAPSCREW

Yl 17 mm
5) Align the bore on rod side cylinder, apply Fig. 39 Segtion at cylinder installing portion
grease on the connecting pin, insert it into the
place, then install the loose-out prevention
capscrew and nuts. For the head side boom
cylinder, install the loose-out prevention plate
and tighten it with two capscrews.
s : 17mm, 19mm
6) Connect the hydraulic hose to the cylinder.
Ay 19mm, 22mm

Tightening Torque Unit : kgf-m (ft-1bs)

Thread | Hex.
Size mm

O-ring Type |30° Flare Type ‘ :

2.0+0.2 1.0 738
4+1 7 *¢
1 ) ( 0 ) NUT

3.5+0.5 2.5 95 0.5~1.0mm
PF 1/4 19 : L
(25+4) (18 "3 ) » -l%

5.54+0.5 5 *38 -

(40+4) (36 "3 ) ' CAPSCREW
6.5+0.5 6 195
(47+4) (43 *§ )

PF 1/8 —

PF 3/8 22

CPF12| 27

Fig. 40 Tightening procedure for nuts
7) Tighten the air drain plug on hydraulic oil

tank.

Tightening torque : 3.0+ 0.3kgf- m(22 +2ft-lbs)

25SR/30SR/355R
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(19)

(20)

(21)

WHITE

BLUE

(22)

ol

(23)

(24)

s77

!

Antenna (Spec. by country)

The antenna is contained in the left rear
cab. The antenna can be extended to 60cm
over from the cab, so contract it during
transportation, etc. to prevent it from
breaking,

Monitor panel display

Engine coolant temperature

RE = This indicates the temperature
% of engine coolant. While
Qﬂ operating, if the indicating

needle is in the range of

white zone, it is in normal

condition. :

If the needle indicates in the range of red

zone, change the engine to low idling and

wait until the needle indicates in the range

of white zone.

Fuel level gauge

[ This shows the remainder of

fuel tank. The indication may

move up after a while from

the key switch ON. This

® phenomenon does not mean
the failure.

Hour meter

This indicates the total
cummulative operating time of
engine. The hour meter

advances if the engine only is
operating even though the vehicle does not
move.

While the engine is, rotating, the operation
pilot lamp on the meter section indicates
that the meter is advancing.

It operates on the operating time of the
alternator regardless of the engine speed.
Regard it as a reference for inspection and
maintenance.

Fuel level alarm lamp

When the remaining fuel level
in the fuel tank arrives at
about 10%, the lamp lights for
30 seconds and then the alarm
buzzer sounds for 10 seconds.

Replenish fuel before fuel is exhausted,

(25)

(26)

27

[

(28)

(29)

(30)

2BSR13058W85SR

Engine hydraulic pressure lamp

This warns that there is an
abnormal drop of engine
lubricating oil pressure.

When the lamp lights up, stop
the engine and check for the engine oil
level. )

Battery charge lamp ~
This battery charge lamp
- lights up by the starter switch
“ON”, and after starting
engine the lamp goes off when

the battery starts charging.
If the lamp does not go off after a while
from the engine starting, check the
charging system.

Engine coolant temperature lamp

This warns that the engine
coolant temperature is in the
range of red zone. When the
lamp goes on, stop operation

. immediately, change the engine speed to

idling, wait until the temperature lowers to the
range of white zone, stop the engine, then
check for the coolant level, tension of fan
belt, and on radiator core for clogging, etc.

2nd-speed travel lamp.

This indicates that the travel
speed change switch is placed
on the high speed side. )
The travel speed selector switch
is located on the grip of the right travel lever.
The speed automatically returns to low
(1st.) speed when the starter switch is set to
“OFF”.

Glow lamp

If you turn the starter switch
to “HEAT”, the glow lamp
lights, whereupon the air
heater of the engine is heated.
(For others, refer to Starting the Engine.)

Air cleaner clog lamp o
This warns that the element
of air cleaner is clogged.
When the lamp lights up, stop
the engine and check or clean
the element.




(3) Deceleration control
H SK35SR
Applicable machines:PX05001 ~ 05600
Release .

Deceleration
When the decel (deceleration) switch on the
monitor panel is pushed down, the decel relay 154(6.1")
is excited. and the decel (governor) motor (6)
is actuated. The inner cable of cable (6A) acts.
to link lever (5B) to rotate it to rightward
making the pin (5C) as the fulerum (Fig. 12
Details F). Then the outer casing of control
cable (2) that is attached to the link lever (5B)
with two nuts, moves to rightward together
with the inner cable, and the control lever of
governor is moved to decel side (low idling
sdie), leaving the throttle lever at its original
position.
When the decel switch is again pushed down,

the decel relay is de-excited, and the motor DETAIL F _
moves to return direction to release the
deceleration.
No. NAME QTY || No. NAME QTY
1 |THROTTLELEVER | 1 5B |LINK LEVER 1)
CONTROL CABLE 1 5C |PIN a)
4 |CONTROL LEVER (E/Gside) | (1) 6 |DECEL MOTOR 1
5 |LINK ASSY 1 6A |DECEL MOTOR CABLE | (1) CAPSCREW (M6)
5A |BRAKET 1) Tightening torpue : 0,450, 05kgf*m (3320, 4ftIbs)
1
CAPSCREW(M8)
Tightening torpue : 1.09+0.1kgf-m(8.0£0.8ft-Ibs)
6
% '¢' i S )
L] I
/ 5B . | ‘:QLJ < / 4
prany ["_T'[‘
i ; J~
j ﬂ.’::f'ﬁ
VNP s S . . ¢ O
)\,_\_4/ - Pl Py
S e
-t
- ST
Fig. 11 Link assy Fig. 12 Deceleration control
25SR/30SR/35SR
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File No.
Name of part e
%art No. Specification _ Description
se .
Applicable Machine
M- 4(A):ZSSR/ 30SR/35SR
_ (B):35SR
Motor : .
.................................. + 5 40 +0.1
(A): PW20S00001P1 H— 317 26 o3
(B): P X 20S00002P1 —_— ©
.................................. i} - _ 8 . - o
Deceleration (OPT) - a
.................................. % SW: P2 SIDE
PV10001~ - YAZAKI | MBXLE o .pySiDe | ®
(A) {PW07001~ | BS CONNECTOR 23 123 (AT SHIPPING)
105 ¢ (85
PX05601 ~ : : - STROKE
(B) : PX05001~05600] ¢ =650(25.6"): M—4(A)
’ ¢ =1150(45.3"): M~ 4(B)
Rated voltage 12V
) : Operating force 15kg(33lbs) or more
‘ Spring tension At setting 16+ 2kg(35+ 41bs)
Operating time Less than 1 sec
Stroke 35 10mm(1.3800%in)
Arrangement of BS connector terminals
23-2

'/.L?
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MAIN HARNESS CONNECTION TABLE
(SK25SR - SK30SR)

CONNECTORS SELECTION TABLE

88

si | W& £8-9/% FROM T T0 13
wiRE NO{ coLoR WIRE S5iZ2E CONNECT ION FUNCTION
E1l B JAVSS51. 255Q|CN-305F] ——¢—— |CN-340F|INST-HARNESS —=~J/C-GREEN
E2 B |AV5S0. 75sQ|CN-321F CN-340F|viMER UNIT  —sy/C-GREEN
E3 B [AvSSO. 75sQ|CN-323F CN-340F[SAFETY RELAY —smu/C-GREEN
E6 B |AVSSO. 758q|CN-101F CN- 34 0F |FUEL SENSOR -~—>-y/C-GREEN
E7 B [AvsS0. 75salcN-306F CN-340F | heitsett —=vsc-creen
EB B |avsso0. 75sajCN-328F RS P-4 [SONTROOL CUT o popy EaRtH
E9 | B [Avsso. 75salcN-329F + P-4 |IRAVEL 27SPEED_opopy gaprn
E10 8 AVS1. 25s4q M-1 CN-340F|wORK LIGHT  —3J/C-GREEN
E12 | B AVS3sa P2 R CN-305F [s00v eactn  =—insT waness
€13 ] B | Avs2sa P-2 A\ CN-306F|sooy eactn  —~—t/c stor sou
E14 | B |AVSS1.25sa| P-1 L CN-340F|so0y eartn  ——usc-caeen
E15 | B |AVSS1.25sa] P-1 \ CN-340F|500Y EARTR  ~—u/C-GREEN
E16 | B |AVSS1.255q|CN-302M CN-340F|INST HARNESS —==y/C-GREEN
E17 B JAVSSO. 7T5sqQiCN-331F CN-340F]|DECELE MOTOR —==y/C GREEN
ES5 B [AVSSO. 75sq| T-1 [rRonG P-3 |womw — 50D EARTH
E18 | B JAVSS0. 755Q|CN-332F P-3  |nbfbet “O¢% —soDv eartH
E19 | B |AVSS0. 755q[CN-324F CN-340F|patay" 1% ~———usc-ereen
E20 B |AVSSO. 7550jCN-328F] ——e—— {CN-340F|E0rE*® SHIFT o /C-GREEN

88 e 88942 FROM 7% T0 (.13
WIRE NO| coLOR WIRE §1ZE CONNECTION FUNCTI0ON
2A Y [AVSSO. 755Q|[CN-305F CN-322FFuse-80x ~——s~DECEL RELAY
2B Y |AVSS0. 755Q|CN-301F CN-332F|ruse-Box — e Lo
3 RW |AVSSO. 75sq|CN-301F CN-331F|Fuse-Box ~—> DECELE MOTOR
SA RL AVS2sq |[CN-303F] ——— ICN-340F [Fust-pox —— J/C-GREEN
58 RL [AVSS50. 755q|CN-306F] ~————4— |CN-340F|e/6 sTop soL —e—u/C-GREEN
5C | RL |AvSS50. 75sqlcN-321F] ~————4— |CN-340F|timer uni1  ——usc-creen
5D RL AVS2saq CN-320F —— ICN-340F|[t/6 STOP RELAY ~=— y/C-GREEN
6A WG JAVSS0. 765q|CN-301F p— |CN-340F]Fuse-Box —= J/C-GREEN
6B WG AVSS50. 75SQ|CN-323F| — 48— CN-340F/|SAFETY RELAY —=— y/C-GREEN
6C WG |AVSS0. 755Q|CN-306F] ————— |CN-340F|ALTERNATOR  ~=—y/C-GREEN
AVS8sa CN-334F CN- 32 7TM|SAFETY RELAY 2 FUSIBLE LINK
AVS8sa CN-327TM CN-30d4M{[FUSIBLE LINK ~—= ALTERNATOR
11 WY JAVSS0. 7T58q|CN-323F CN-306F|sAFeETY RELAY ——==aLTERNATOR
13 BW JAVSS50. 755Q|CN-301F CN-323F|xev sw ——2-SAFETY RELAY
14 w AVS3sq CN-304M CN-334F|STARTER MOTOR—=5AFETY RELAY
15A Y |AvSS0. 75sa|CN-326F| MUBLESELIEE IoN-321F[oi00e ~— TIMER UKIT
158 AVSSO0. 758alcN-320F| ———— [CN-321F|es6 s0n pELAY=—TinER UNIT
16A | RW |AVSS0. 76sqalCN-326F| "°"°'F 5°1'% JcN-321F|oio0e —~—TINER UNIT
168 | RW |AVSS0. 7550|CN-320F| ———— |CN-321F|e/c s10p secar—a11meR onit
17 "PB |AVSS0. 755Q/CN-301F T-2 HORN SW¥ ~—s= HORN
33 0O |[(AVS5S51. 255Q{CN-301F F-3 LIGHT RELAY —>WORK LIGRT
39A | Sb |AVSS0. 755q|CN-301F| RWELEZPLICE loN- 3o gp|foyTRot CU7 Ls o LOUTROL €U
398 | Sb |AVSS0. 75s5a|cN-301F] M——— [cN-324F|CONIR0L CUT s TRAVEL LocK
41 | Brw |AVSS50. 7550[CN-301F CN-320F|piract 2 SPEEQ o IRAVEL 275PEED
45 | BW |AVSS50. 755Qi{CN-302M F-1  JcLuster saugE—s- [PAVEL 273PEED
46 | WB |AVS550. 75sqaiCN-302M F-2 {cLusier sauge—sm DAVEL 273PEED
47 L AVS5sa@ |CN-303F CN-304M|xev sw —=AIR HEATER
48 LgB [AVSSO. 755Q[CN-302M CN-306F|CLUSTER GAUGE~—— ALTERNATOR
50 GB JAVSSO0. 75SQ{CN-302M CN-306F|CLUSTER GAUGE=—HYD. S¥
51 YB |AVSS0. 7538q|CN~-302M CN-306F|CLUSTER GAUGE~=——FE/G THERMD Sw
52 | YR |AVSS0. 755Q|CN-302M CN-306F|cLusten cavee=— (/0 1RE7MO
53 RG |AVS50. 755a|CN-302M |CN-306F|ctuster cavee—~—/} T it ES"E"
55 |- YW JAVSS50. 755Q|CN-305F CN~-101F|[Fuse-Box ~~—FUEL SENSOR
56 YG [AVSS0. 755Q|CN-302M CN-101F|CtuSTER GAUGE~=—FUEL SENSOR
60 GL |[AVSS0. 758Q|CN~-322F CN-331F|DECELE RELAY —>~DECELE MOTOR
61 LB |AVSSO. 758a[CN-302M CN-322F|CLUSTER GAUGE —=~DECELE RELAY
63 BY |AVS50. 75SQ|CN-322F CN-331F|DECELE RELAY —>DECELE MOTOR
64 L |AVSS0. 755a|/CN-322F CN~-331F|OECELE RELAY —>DECELE MOTOR
65 | GL |AvSS0. 75sqa[CN-324F CN-332F [griast ¢k ot pEL Locr
66 | BY |AvVS50. 75sa|CN-324F CN-332F [arias- " worogt Lo
67 | L |AVSS50. 755qa|CN-324F CN-332F|priyst Lock IeAvEL LOCK
70 R AVS2sq CN-320F CN-304M|e/6 510p RELAY—s=E/G STOP SOL
75 | RW JAVSS0. 75sq CN-328F|cooLer —sor M

CN-305F

(3317:)% 2-h1- 2 2 B £ ‘ (PART. NUMBER )}
conmeetor | opuc, | NOYVT | 93T fa-225-4 ] @ide | X8
(PN NUM. ) HOUSING TERMINAL nus?zifs 9&27':!,[-‘,'[ lealing PuLG
2PAF-HW |SUMITOMO |6189~0129 1500-01057!65'0!186918-0322
7161-9787
2PAF-090 ] SUMITOMO |6180-2321|1500-0110[7160-8234
2PAM-090 SUM1TOMD J6187-2311
2PAF-D YAZAK) |7123-6028-60[7116-2871 7157-6222-50
2PAF-L{BLHE} | YAZAK] [7123-4128-90{73116-3251 7157-6421-80)
7116-3250
2PAF-L(RED)] YAZAK! |7123-4125-50{7116-3251 7157-6421-80
7116-3250
2paM-L | YAZAKI [n122-4125-50[7114-3250 7157-6420-80)
3P AF - 090H] SUM) TOMO [6180-3261/1500-0110{7160-8234]|7160-9465
4PAF YAZAK) [71123-2446[7116-2090
4PAM-312 YAZAK] {7282-3040|7114-6041
7114-6042
APAF-X YAZAK) [7123-6244-40{7116-2B73[7157-3570[1157-6740-30
4PAF-PLB PLB VCF7-1000]280756-4
AMP 42281-1
5PAM-PL1B PLB VCF4-1003{12015865
PACKARD
6PAF YAZAK} [7123-2262]7116-2082
7116-2020
6PAF-X YAZAK| [7219-3460[7116-1050|7157-3290 7157-9740
6PAM-BS YAZAKL. |7118-346Q[7187-3280 7157-9740
10PAF YAZAK] 17123-2800{7116-2090
CA104 YAZAK] [7120-8012[7113~1020
cB104 YAZAK] J7120-1010{7115-1050
CB104-1 YAZAK] [7120-2010[7115-2020
J/C-GREEN| SUMITOMO [6400-0013|240~-4422
15409-0072

2551'\‘/3059 R/35SR



~ (5) CASE OF COOLER SPEC. (OPT)

C3  THROUGH THE HOLE
| SAFETY RELAY ﬁov H © CAB HARNESS
E/G STOP RELAY . ' \
_ FUSE BOX FOR COOLER
C3 TRAVEL LOCK RELAY [ IGHT RELAY
TRAVEL FUSE BOX ’
3.SPEED BATTER RED (7
RELAY RELAY TIMER / : ~ e |
. ~)
I ! ! )
= = S YA
' | @_@ i | 71T
l L M INSERT CONNECTORS TO RELAY .
0 | A £ = ASSY AFTER CONNECTING
N i TO MAIN HARNESS ]

L

L.._II_..-JL.JG- JLe

SE 7T

WHITE TO HEATER
B2 Bl

- CAB HARNESS

\
\ w 'HJ\ED/—)TO CAB HARNESS
\
—Sr
[ = :

B0 |
No. NAME Q'ty | REMARKS J
B1 [INST. HARNESS 1
B2 |HARNESS (FOR SAFETY RELAY) 1
B3 |HARNESS (FOR HEATER SW.) 1 |HEATER SPEC.
B4 |HARNESS (FOR WIPER & RADIO)| 1 |CAB SPEC.
B6 |JAMPER CONNECTOR 1 |CAB SPEC.
C3 |HARNESS (FOR COOLER) 1 jCOOLER SPEC.

25SR/30SR/35SR
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1. OUTLINE

Troubleshooting provides process locating for the
cause of trouble in the order that trouble
occurred. This manual describes how to solve the
specific phenomenon systematically as early as
possible. For troubleshooting concerning the inside
of .equipment, refer to troubleshooting for each
manual of equipment.

1.1 JUDGMENT OF ACTUAL THING AT SITE
(1) Get to the site as quickly as possible.

Verify model, serial number, situation of
trouble and field, and notify person of arrival
time.

(2) Verify background of trouble occurred.

1) Model name and serial number

2) Kind of attachment YR-876
3) Operating time by hour-meter ' Attending the field to verify actual thing.

4) History of trouble occurred and additional ‘

works .

5) Recurrence of past trouble, or. problems on the
additional works
(3) How to diagnose trouble
1) Verify defective part.
2) Make the condition of trouble again.
3) Where defective parts can not be verified,
surmise causes systematically.
4) Verify reasons for surmise.
5) Report methods, procedure, and period for
repairing to user.
(4) Explanation of the cause of trouble
1) Explain the cause of trouble to clients. For YR-B76 I
example, oil leak through piston is caused by Verifying background of trouble occurred.

- flaws on the piston rod. And the method of
using the machines should be explained so
that the same kind of trouble does not
reoccur. '

2) Treatment of damaged parts
The damaged parts to be claimed and
returned are evidence so they should be
handled with care, Protect them from entry of
water, soils, ete. into port of hydraulic unit, » A
etc. and return them. And also use care not _ YR-676
to flaw and damage those surfaces. : Diagnosing failure by means of troubleshooting..

ZSSRISO]S-RISSSR
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3.4 SLEWING SYSTEM

ay

(12)

Slewing operation is unavailable.

Basic concept ;First of all, think that only the slewing action is out of order or that the arm action is
out of order. Secondly, if only the slewing action is impossible, confirm that abnormally
worn metallic particles are present in the hydraulic oil return filter. '

YES  |Does the C/V slewing| YES [|Are not there abnormally | ygg

worn particles in the
spool operate? , hydraulic return filter?

In case of gun metal, the slewing motor is defective.

In case of iron particles, the slewing reduction gear is defective.

Fuse No.2 is NO |Are the arm and
other operations
blown. possible?
NO
YES

Replace fuse [2].

Slewing speed is slow.

Does the slewing
revolution at no load is

7

within a standard value?

Slewing spool in C/V is failed.

Control cut SOL is failed. |

The RH limit S/W is faulty
or

the RH limit S/W is adjusted poorly.

NO
Remove the 2P connector for the control cut YES
SOL and bring down the control cut lever.
Is voltage 12V to the harness terminal Sh?
NO |Is voltage 12V across GW in the 2P connector NO
of the RH limit S/W when the R-H stand is
brought down?
Is voltage 12V across Sb in the 2P connector
YES of the LH limit S/W when the L-H stand is NO
brought down?

The LH limit S/W is faulty
or

the LH limit S/W is adjusted poorly.

The harness between the LH limit S/W
and the control cut SOL is defective.

Basic concept ;If the speed is low, it means that the flow rate is lower than standard; check to see that
the oil flow to the slewing motor is low or that standard flow is utilized effectively by
the slewing motor.

YES |Is slewing relief pressure within NO

the limit of standard value?

Slewing relief V is failed.

YES Does the drain rate of the NO

slewing motor is within a

tandard value? Slewing motor is failed.
stan value?

NO Does the dozer blade operating YES

speed is within a standard value?

Slewing spool in C/V is failed.

NO Is E/G revolution YES

within the limit of Gear pump is failed.
standard value?

NO

E/G revolution is failed.

258R/30SR/355R



2. CONSTRUCTION AND OPERATION

2.1 CONSTRUCTION
BSK25SR

AIR BLEEDER (BREATHER) VALVE

100 200 50{ 80\0
SEGFmaeEe T
S S

VIEW A 300 600 400 700

Fig. 2-1 Pump

No. : NAME QTY|| No. NAME QTY
100 {DRIVE SHAFT SECTION 1 500 | CONTROL SPRING SECTION
200 |HANGER SECTION 1 600 | CONTROL PISTON SECTION
300 |ROTARY GROUP SECTION 1 700 | GEAR PUMP SECTION

400 |COVER SECTION 1 800 | HOUSING SECTION

e

/&7



3. REMOVAL AND INSTALLATION

3.1 TOOLS AND JIGS -

(1) Tools A
NAME Q'TY | NOMINAL DIMENSION NAME QTY| NOMINAL DIMENSION
Allen wrench ealch IHEX 3,5,6,8,10 Screw driver -2 |Medium size
Spanner 1 HEX 17 Torque wrench — | For the specified torque.
Plastic hammer 1 Medium size Grease SQI?F%}
Snap ring plier . 1 - [For hole (Snapring 72) Adhesive 3’5‘1?%(1 Locktite #270
Snap ring plier 1 |For shaft (Snapring 28, 30)
2) Jigs . » -« 03153';?5652 . Un.it.: mm(in)
1) Work bench for removal and installation 2. - 9
This is a plate to put the pump downward. If ! % fg:
the shaft ends don't contact it, square timber é <
or an equivalent can be used to replace it. -
< 2110 or more - pv.884
2) Bearing built in jig “4*pig, 15
EF i
eley |
|RYE |
. , A
3.2: REMOVAL AND INSTALLATION g18(g0.70)
3.2.1 GENERAL PRECAUTIONS | EEEGLD
(1) Before removing, clarify the purpose and Fig. 16

understand fully the internal structure of
pump.

(2) After the oil in the pump has been drained,
clean the pump, remove or install it .on the
work bench on rubber mat is placed. Then
select proper tools, take care not to damage
parts while working and take measures to
prevent the entry of foreign matter.

3.2.2 REMOVAL
A Precautions

1) Do not adjust the adjusting screw, unless
otherwise required. The movement of adjusting
screw changes the setting horse power.

2) While removing, take care not to damage any
part.

(1) Removing gear pump. _
1) Remove two socket bolts (736) M10X25 and
remove gear pump (700).

s :8mm

PY-B84

Fig. 17 Removing gear -pump assy (700)

13



(7) Install seal casing (102)-with: oil seal (107) in
housing (800) straight along axis.

® Apply grease on oil seal lip.

102 y PY-BB4
: Fig. 63 Installing casing (102)
(8) Fix snap ring (109) to housing (800) and fix shaft . -
(101). .
109
800
PY-B84
Fig. 54 Fixig snap ring (109)
(9) Install pistons (301) in retainer (304) of rotary
group (300).
301
= 304 PY-B84
(10) Apply grease on three parallel pins (308),
fit it in the cylinder block (302).
PY-B84

Fig. 56 Fitting paraliel pin (308)

23
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b. Remove the front cover (101).

¢. Remove the bushing (111).
d. Remove the drive gear (103) and driven
gear (104).

e. Remove the gear case (102).

f. Remove the gear case (105).

g. Remove the bushing (111), drive gear (107)
and driven gear (108). .

779




1. SPECIFICATION

1.1 GENERAL VIEW

T=Tightening torque
T=5.6~7.0kgf*m
(41~5tft-Ibs) A3 Ad

T=3.0kgf* Ibs)
(22ft+1bs)

S5
GSPZA— 16 " Gl-04
Rl Al A2 A3 A4
X
Fig. 1 ———— -
I ¥ —rimn WA N
No. PORT NAME | suze 1} e
A3 | Dozer blade & Slewing delivery port | PF1/2 lL'.;: ™
P4 | Pilot delivery port : PF3/8 i . .
S5 | Sucti t ) - < —h -
ucklon por ‘ 7 ST
HYDRAULIC CIRCUIT -
PY-B84
1.2 SPECIFICATIONS
Table 1
IMe Specification 1 Specification 2
Applicable Model SK25SR SK35SR
Type of each single pump GSP2-08 | G1-04 | GSP2-12 | G1-04
Working pressure kgf/cri(psi) | 180(2,560)] 40(570) [180(2,560){ 40(570)
Displacement capacity cc/rev(cu-in/rev)| 8.6(0.52) | 4.5(0.27) | 12.1(0.74) | 4.5(0.27)
Amount of delivery ¢ /min(gal/min) |- 20.2(5.3) | 10.6 (2.8) | 28.4(7.5) | 10.6(2.8)
Rated revolution rpm 2,350 2,350

Va-274



21) Install gear pump (GSP2) to gear pump (G1) with four
capascrews M10 (735).
ﬁ' : 17mm,Tightening torque:6kgf-m
(43ft-1Ibs)

22) Fit O ring (739) to front frame (720).

PY-884

Fig. 34 Fitting O ring (739)

11
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(7) TRAVEL (RIGHT) ASSY (SECTION F-F)

Apply Locktite #242

4 3 9 12 10 11 3 45 15 8 N, | Tightening torque
1 kef-m@-Ibs)
! | ’
| @ | @} J' 8 | 0.4~0.5(2.9~3.6)
T ! i ;
l 13
_‘3 DLl 0.6~0.7(4.3~5.1)
T 12 4(29)
i
13 5 2 116 16 6 7 14
Fig. 9 Apply Locktite #270
No. NAME QTY{| No. NAME Q'TY || No. NAME QTY
pan 1 |BODY 1 7 |SPRING 1 13 |SOCKET BOLT 2
o 2 |SPOOL 1 8 |[SPOOL END 1 14 |COVER 1
3 |O-RING 2 9 |POPPET(CHECKVALVE) | 1 15 |SOCKET BOLT 2
4 |DUST WIPER 2 10 |SPRING 1 16 |PLUG 2
5 |[SEAL PLATE 2 11 |O-RING 1
6 |SPRING SEAT 2 12 |PLUG 1
(8') SUPPLY & TRAVEL STRAIGHT ASSY (SECTION G-G)
A1 6 5 7 8 : R Coarse side of filter be faced
to retaining ring.
/ \ / / \ Retaining ring-C'type
. f | — J' , Fit as shown to avoid
r 3 ‘G:}»] -4 loosening.
; J— E AN Tightening torque
. — " % kgfom(ft-Tbs)
/! — — = - A e (RN | 4 [05~06(3.6~43)
< ] \ j 7 18 | 0.6~0.7(4.3~5.1)
17 13 14 4 3 i 2 10 15 9 11 12 18 16 5 |08~1.0(5.8~7.2)
Apply Locktite #242
pply Locktite 4 R1 4(29)
Fig. 10
No. NAME QTY|{ No. NAME Q'TY|| No. NAME QTY
1 |BODY 1 7 |SPRING 2 13 |SPRING 1
2 |SPOOL 1 8 |POPPET(CHECKVALVE)| 2 14 [STOPPER 1
3 |STEEL BALL 1 9 |FILTER CASE 1 15 |O-RING 2
4 |PLUG 1 10 |O-RING 1 16 [COVER 1
5 |PLUG 2 11 |FILTER 1 17 [{COVER 1
6 |O-RING 2 12 |RETAINING RING 1 18 |SOCKET BOLT 4

¥ Main relief valve(R1) is included in overall component parts.

7Y
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3.3

REMOVAL

3.3.1 Pulling off Procedures for Spool

@

1)

2)
3)

(B)

1

2)
3)

©

1)
2)

3)
4)

5)
6)

;97

® Precaution for Replacement of Spool
If replacement of spool is required, do not
remove the spool, but replace it to new one
at assembly.

Put the valve on the working bench making

the cylinder port upwards.

In case of Hydraulic Pilot Changeover Type

(based on Fig. 2 Slewing spool, Section B-B for

an example - Fig. 29)

Remove the two socket bolts (14).

S :4mn

Remove the cover (13). ]

Remove the spool assy from the body (1) by

means of pulling the spring (4) for axial

direction.

¢ At that time, confirm that if the O-ring

(11) is left at the bottom of the cover (12) in
opposite side.

In case of Manual Changeover Type

(based on Fig. 2 Dozer spool, Section A-A for

an example - Fig. 30)

Remove two socket bolts (15).

& : 4mn

Remove the cover (14).

Remove the spool assy from the body (1) by

means of pulling the spring (4) for axial

direction. ‘

® At that time, pay special attention not to

damage the lip of spool seal [dust wiper (4)
and O-ring (3)] of the opposite side.
Because the spool seal tends to move to the
spool edge.

In case of Travel Straight Spool

(based on Fig. 2 Supply & travel straight

assy, Section G-G for an example - Fig. 31)
Remove two socket bolts (18).
S 4mn
Remove the cover (17).
Remove the spring (13) and stopper (14).
Holding the edge of the spool, pull off the
spool assy (2~4) from the body (1).

* At that time, confirm that if the O-ring

(15) is left in the place.

Remove the bolt (18) of the opposite side.
When the cover (16) is removed, the filter case
assy (9~12) is now possible to remove.

14

1 2116

13 14

Fig. 29 Slewing spool
(hydraulic pilot changeover type)

10 12 9 11
}zgl olj O 14
13—k
0 |
O O ‘
5 4 3 1 2 3467 815
Fig. 30 Dozer spool (manual changeover type)

18

17

17

6578
L \
Ol O
;s et
// \ (®) Q ) 4
/ . //
// 154 N\312 15 9//7 1011 12
11 I i R4
13 14 16 18

Fig. 31 Suppy & travel straight parts
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5.2 RELIEF VALVE

The relief valve is the most important parts in

terms of function and safety. Since it is

extremely difficult to reset the pressure of it,

always replace the assy in case such faults as

shown below should occur.

Trouble

Cause

Remedy

1. No pressure rise
at all.

Plunger of each relief valve
The poppet is stuck and left open
or dirt is included in the valve

seat.

Check for foreign matter on each valve.
¢ Make sure that each part slides freely.

2. Unstable relief
pressure.

Damaged poppet of relief valve.
Piston sticks against plunger

valve.

Replace damaged parts.

Clean all parts thoroughly.
® Smooth surface damage.

3. Irregular relief

1) Wear due to foreign matter.

1) Replace assy

pressure. 2) Loosened lock nut or adjusting 2) Adjust pressure.
screw.
¢ Broken or deformed spring. * Replace assy
3) Malfunctioning relief valve and | 3) Measure port relief valve and port relief
port relief valve. valve pressure.
Refer to item 1. 1) above. Refer to item 1. 1) above.
4. Oil leak. 1) Damaged seat. 1) Replace damaged or worn component.

Worn out O ring.

2) Sticking component due to
foreign matter.

Confirm that each component operates
smoothly before reassembling.

2) Confirm that there are no scratches,
scores, or foreign matter present before
installing.

27
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>4. MAINTENANCE STANDARDS

4.1 PARTS REPLACEMENT STANDARD

1) Replace O rings and other seals at each
removal and installation.

2) Replace worn parts if leaks affects the
operating system.

3) Replace spools having excessive wear on their @

[

—
HE
~ moving areas. Elx
4) Replace a push rod that is worn to 1mm (0.04in) or imm = :
over on its top end. (See Fig. 12.) (0.04in) ! ~
5) Replace operating lever and pins that have a gap of Fig. 12 Wear of push rod
2mm (0.08in) or over.
6) Replace such parts: that arise abnormal
sounds, hunting and drops in the primary
pressure. :
5. TROUBLESHOOTING
Trouble Cause ‘ Remedy
Secondary pressure 1) Primary pressure is insufficient. 1) Secure primary pressure.
does not rise. 2) Springs (241-1, 241-2) are broken or 2) Replace with new ones.
fatigued.
3) Clearance between spool (201-1, 201-2) |3) Replace assembly.
and valve body (101) is abnormally
large. 4) Disassembly and reassembly or
4) Lever has a gap. replace lever section.
Secondary pressure is {1) Sliding parts are caught. 1) Correct.
unstable. 2) Tank line pressure varies. 2) Bring pressure directly to oil tank. ‘
3) Air has mixed into pipeline. 3) Let air off, ’
Secondary pressure is |1) Tank line pressure is high. 1) Bring pressure directly to oil tank.
high 2) Sliding parts are caught. 2) Correct. '
0

»}v?



4. MAINTENANCE STANDARDS

4.1 PARTS REPLACEMENT STANDARD

1) Replace O rings and other seals at each
removal and installation.

2) Replace worn parts if leaks affects the Y

operating system. - @

3) Replace spools having excessive wear on their = s
moving areas. El&
4) Replace a push rod that is worn to Imm (0.04in) or lmmf[ = & 4
over on its top end. (See Fig. 12.) (0.04in) ~
5) Replace operating lever and pins that have a gap of Fig. 12 Wear of push rod
2mm (0.08in) or over.
6) Replace such parts that arise abnormal
sounds, hunting and drops in the primary
pressure.
5. TROUBLESHOOTING
‘Trouble Cause . Remedy
Secondary pressure 1) Primary pressure is insufficient. 1) Secure primary pressure.
does not rise. 2) Springs (241-1, 241-2) are broken or 2) Replace with new ones.
‘ fatigued.
3) Clearance between spool (201-1, 201-2) {3) Replace assembly.
and valve body (101) is abnormally
large. 4) Disassembly and reassembly or
4) Lever has a gap. replace lever section.
Secondary pressure is |1) Sliding parts are caught. 1) Correct.
unstable. 2) Tank line pressure varies. 2) Bring pressure directly to oil tank.
3) Air has mixed into pipeline. 3) Let air off.
{ Secondary pressure is |1) Tank line pressure is high. 1) Bring pressure directly to oil tank.
high 2) 8Sliding parts are caught. 2) Correct.
®

>/ Y



1. SPECIFICATION

1.1 GENERAL VIEW

TIMER VALVE PARKING BRAKE

No. PORT NAME PORT SIZE
A |MAINPORT PF3/8 \\_ _______
B |MAIN PORT PF3/8 PRt i % I
T |TANK PORT PF3/8 PBI T i
DR | DRAIN PORT e SRS ¥ B i REDUCTION UNIT
pp |PARKING BRAKE RELEASE | . s
COMMAND PORT Al —T 7
PARKING BRAKE RELEASE ]
PB | bRESSURE PORT PF1/4 T #":IU 4
TIMER VALVE  PB PP RELIEF VALVE BI PEE
‘ RELIEF VALVE HYDRAULIC MOTOR
B, (A) Hydraulic diagram

BODY (H)

\ | J Tl =<
REDUCTION UNIT, \\HYDRAULIC MOTOR i

Fig. 1 General view of slewing motor unit

1.2 SPECIFICATIONS

Table 1
Item Specification
Model PCL-50-21B-1FS2-8563A
Theoretical torque kgf-m (ft-1bs) 61(441)
Reduction unit | Gear ratio . 1/20.7
Rotational direction (viewed from shaft end) Inlet A port : cw, Inlet B port : ccw
Displacement cc/rev (cu-in/rev) - 13.3(0.81)
. Rated flow ¢ /min (gal/min) 20.0(5.28)
Hydraulic motor 1 g | Brake torque _ kgf-m (&-Ibs) 4.1(30)
brake | Release pressure kgf/caf (psi) Min 35(500) Max 90(1280)
Relief valve Set pressure - kgf/cnf (psi) 140(1990) at 20 £ /min (5.3gal/min)
Cracking pressure kgf/cnt (psi)| 115(1640) or more at 11 £ /min (2.9gal/min)
Set time of hydraulic timer -~ Sec 412 (Oil temperature 50°C (122°F))
Weight (with Reduction unit) kg (bs) 29(64)

1
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12) Remove shaft (203) and swash plate (210).

® In case the shaft is hard to remove, tap it
lightly from the end face of the opposite
side by means of a plastic hammer.

¢ Ball bearing (216) is press fitted to the
shaft ; do not remove the shaft except
where the ball bearing is replaced.

Fig. 23 Removing shaft (203)
and swash plate (210)

13) Remove two filters (214) anﬂ parallel pin
(215).

214

Fig. 24 Removing filters (214)
and parallel pin (215)

o 3.2.2 Removal of reduction unit

" 1) Remove the s2 gear (108), then remove the
carrier assy 2 (103) and carrier assy (102) in
turn.

108

102

Fig. 25 Removing s2 gear (108) and carrier assy

11
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5)

6)

7

8)

Press-fit the outer ra;:e of the taper roller
bearing (121) into the body (101). Then fill
grease in the installing portion of the hearing.

¢ Volume of grease filled in :
approx. 80% of the space.

Insert the pinion shaft (104) assy into the
body (101).

¢ Pay attention not to give any damages on
the lip of oil seal (123).

10

113

GREASE

121

121

123

101

Turn over the body (101), and press-fit the
inner race of the taper roller bearing (122)
into the pinion shaft (104).

¢ Prior to the press-fitting of the inner race,

warm it up to the temperature of ambient
temperature plus 50°C(122°F).

Install the pre-load collar (119) to the pinion

shaft (104).

¢ Adjust the thickness of the pre-load collar
(119) at O to +0.05mn (0.002 in) against
the actual measurement for the groove
width L that is the clearance between both
the end faces of bearing (122) and groove of
pinion shaft (104) side.

=<
IHRE

21

L  GROOVE WIDTH

Fig. 61 Press-fitting outer race of the roller

~
Fig. 63 Press-fitting inner race of the taper

122

bearing (121)

104

roller bearing (122)

N
Fig. 64 Installing preload coller (119)




2. CONSTRUGTION AND OPERATION'

2.1 CONSTRUCTION (Spec. 1)

(1) Hydraulic Motor

B Applicable machines : PW07001 ~PW07244

Apply Locktitef242

4 3 16 22 7 44 6 5 4 2 21 23 24 25 31 41 42 43
15
y \\ i 14 / /
— = 20 v
/ |
'\.
| — ol Wl 28
| : \ . N
. _l _________ | _._m—_—-:_—_-—_'-._—::_’—_" b ,_7 cal W,
" SVARNAR
12 3.\39 37 39 38 26 30 29 27
13 1 8 9 18 17 10 19 '
lApp|y Locktitef242
No. Tightening torque
kgf-m (ft-1bs) Fig. 2 Hydraulic motor
4 3 (22)
19 5.6 (41)
33 6 (43)
SECTION A-A
36 1(7)
41 7(51)
4 0.6 (4.3)
No. NAME QTY|{ No. NAME QTY|i No. NAME QTY
M1l |HOUSING 1 || M16 |X-RING 1 || M31|VALVE HOUSING 1
M2 |FLANGE 1 || M17 |O-RING 3 || M32|STEEL BALL 2
M3 |PINION GEAR 1 || M18|O-RING 1 ||M33|PLUG 2
M4 |PLUG 1 |{M19 |SOCKET BOLT 8 || M34 |O-RING 2
M5 |PISTON 1 || M20 |SHAFT FACE SEAL| 1 || M35 |SPRING 2
M6 |RING 1 || M21 |GEROLLER 1 ||M36|PLUG 1
M7 |PLATE 1 ||M22 |DRIVE 1 |[M37|O-RING 2
M8 |DISK PLATE 7 . |{M23 [VAVLE PLATE "1 |{M38|0-RING 1
M9 |STEEL PLATE 7 || M24 |[VALVE DRIVE 1 || M39{0-RIG 2
M10 | SPRING 12 || M25 |VAVLE 1. || M40 |O-RING 1
M11 | BEARING (FR) 1 || M26 |BALANCINGRING | 1 (| M41|CAPSCREW 4.
M12 [SNAP RING 1" || M27 |SPRING 2 || M42 |NAME PLATE. 1.
M13 |SNAP RING 1 || M28 |INNER FACE SEAL| 1 || M43 |RIVET 2
M14 | BEARING (RE) 1 || M29|PIN 2 || M44 |PLUG 2
M15 |SNAP RING 1 ||M30|OUTER FACE SEAL | 1
20




6) Remove the valve (M25).

7) Remove the valve plate (M23) and valve drive
(M24)

M24

8) Remove the geroller (M21) and drive (M22).

9) Remove the socket bolts (M19), then remove
the flange (M2) and springs (M10).
S :8m :

11



23) Install the O-rings (V20) to the‘relief valve
body (V1). And tighten up the relief valve assy
with the socket bolts (V19).

S . 6m
Tightening torque: 3.5kgf-m (25ft-1bs)

21

S



29

2.2 FUNCTION AND OPERATION
(1) Hydraulic Motor

This hydraulic motor is of an axial piston
motor type (rotating cylinder slant swash
plate type), and to convert the hydraulic
energy to the rotating motion.

Nine pistons are incorporated in the cylinder
block. And the end face of the cylinder block
gets in contact with the two crescent shaped

. port A and B (a distributor valve for high/low

pressure).

(Principle of Torque Generation)

When highly pressurized oil (pressurized oil
P) is led to the A port, it pushes up the
pistons at the force of (F=P X A/piston; where
A is the cross sectional area of piston), and
this force acts to the swash plate. On the
other hand, the piston receives a reaction
force from the swash plate, and an element
for the rotating direction is generated
against such reaction force. And a rotating
force is generated on the cylinder block due
to the sum of the element for the rotating
direction on the pistons being at the high
pressure side . The torque comes from the
rotating force being transmitted to the shaft
through the spline , and rotates the shaft.

CYLINDER BLOCK PISTON
| " ! 1:5 _
[}
4 -
- EEE
A S I A |
[}
=
SHAFT & b= =
'VALVE PLATE Napm=—=. <IN =5
y - Eisg

- Conversely, whenlhighly pressurized oil is

led to the B port, the cylinder block is
reversely rotated.

The rotating torque and speed are calculated
from the following formula.

© Output Torque (T)
p. PXDXiX ymX 5 G
T 2Xx X100

O Rotating Speed (N)
N QX1000X 5 v
DXi

Where; D : Total Displacement (cc/rev)

P : Effective Driving Pressure (cc/cnf)
Q : Oil Flow Rate ( £ /min) ‘
7 m: Mechanical Efficiency (motor)
(% %10?)
7 v : Volumetric Efficiency (motor)
(% X107?)
i : Reduction Gear Ratio
7 G: Efficiency on Reduction Gear
(% x10%)

VALVE PLATE
X-X Cross Sectional View(rough)

Fig.5 Construction of motor



7-4) Remove the cylinder block (103), friction plate . 103 117 . 116 115

(126), disk plates (127) and other parts. 126 N \
‘. v L f : |
¢ Cylinder block (103) ® Retainer plate (107) d 14 i 'ﬂ i .
* Collar (114) * Retainer holder (108) , S Lt'ﬁl |
e Spring (115) e Pin (113) =l -1 | -
e Washer (116) ¢ Friction plate (126) 127 o . /'l v
¢ Snap ring (117) ¢ Disk plate (127) il i "
¢ Piston assy (106) ‘ . /
| 113 107 108 114 106

Fig. 22 Removal of cylinder block (103) and others

107 106
7-5) Remove the retainer plate (107) and piston
assy (106). i
\' =
RIZl
[} . 1
! Ml H
— F=
]
i CQ{‘\\aE
Tt

E— T

| I
Fig. 23 Removal of piston (106)

7-6) Remove the retainer holder (108), then
remove the pins (113) o :
| 108 . 113

—_—t——— .

7-7) Pushing the washer (116) with a jig, remove
the snap ring (117).
Tool: Snap ring plier (No. 26) 116 117
Jig (No. 48)

I

PN

|
|
'
|
i
|

Fig. 25 Removal of snap ring (117)
15

2&Y



>&7

4-13) Install 22 pes. of the spring (128) and O-ring
(122)

4-14) Press fit the bearing (112) into the valve unit
(102) using the jig and press machine.
Tool : Jig (No. 41)
Press machine (No. 34)

4-15) Set the pin (119), and lock it with a punch.

Punching at one position

_@_.

]
.

4-16) Applying grease to back side of the valve
plate (105), install it to the valve unit (102)
aligning the recess to the pin (119).

4-17) Set the pins (118) to the valve unit (102).

25

122 128

ﬁgn}'

!
oy T
/

) '

!
Fig. 60 Installation of spring (128) and
O-ring (122)

112 102

Fig. 61 Pressing fit of bearing (112)

119

3
QEp————

Fig. 63 Installation of valve plate (105),
and pin (118)
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5.2 FOR FUNCTION OF VALVES INTEGRATED IN MOTOR

low.

(integrated in motor), piston
motor, or reduction gear.

Condition Possible Causes Remedial Action
a) Motor does not 1. Mal-function on any of Check for oil pressure at valve inlet, then
rotate or speed is equipment other than valve check and repair damaged equipment.

2. Due to damage on O-ring or seal
in relief valve, internal relief is
increased.

Repalace damaged O-ring or back-up ring
to new one.

3. Due to defective sealing in valve
or piston, leakage is increased.

Retouch damaged condition or repalce
relief valve and valve body to new one.

4. Defect on seat in make-up valve
causing mal-function.
1) Foreign matters are caught on
seat. -

2) Sliding face on check valve
(102) becomes rough or
damaged. ,

3) Snapping off of spring.

Remove foreign matters, retouch
damages, make them clean, then
reassemble it. If scores are deep causing
much oil leakage, replace it.

Retouch sliding face, or replace check
valve to new one.

Replace spring. At that time, remove
foreign matters, retouch damages, make
them clean, then reassemble. If scores are
deep causing much oil leakage, replace it.

5. Defective seat on relief valve.
1) Foreign matters are caught-on
seat.

2) Snapping off of spring.

Remove foreign matters, retouch
damages, make them clean, then
reassemble it. If scores are deep causing
much oil leakage, replace it.

Replace relief valve assy to new one.

6. Lowering cracking pressure on -

relief valve
1) Setting on spring.
2) Clogging on poppet orifice.

Replace relief valve assy to new one.
Make clean orifice with cleaning oil, then
reassemble poppet.
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‘2. CONSTRUCTION AND FUNCTION

2.1 CONSTRUCTION
2.1.1 BASIC CONSTRUCTION
(1) Standard Specification

. ) RELIEF VALVE

=
~
)

===
i
"
N
 p—
354

= = I > Ay : - 3 ﬁ/
- S A age /
T\ BRAKE VALVE S~ R 4
I ! (COUNTER BALANCE N —© .
. VALVE) S
|
REDUCTION UNIT HYDRAULIC MOTOR

HIGH--LOW CHANGEOVER
MECHANISM

B Applicable Machines SK25SR : PV10001~PV12000 M Applicable Machines SK25SR : PV12001~

SK35SR : PX05001~PX06500 SK35SR : PX06501~
2nd SPéED 2nd SPEED
CHANGEOVER CHANGEOVER
DR PISTION L.’_;R PISTION |
E— HYDRAULIC MOTOR P HYDRAULIC MOTOR
I
: I
: i
' - | 2nd SPEED SPOOL
! r____,//2nd SPEED SPOOL y . I——-—rf/
] ) i
r\ f'}n. 1‘\"7\ /r "
is] [\

RELIEF VALVE

- G e e o ]
—) e — — — o]

RELIEF VALVE

] 7
]

L b

3

1

!.’

-

1] BRAKE VALVE
F’j+ 1%, §;.,,./ (Bc%lﬂﬁsTl\s/QLgELANCE :,, ? ?? 3:’1/ s:g_t\J/gER BALANCE
i R L
3B PP AB PP

Hydraulic diagram Hydraulic diagram

Fig. 2 Basic construction of travel motor
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3.1

1)

2)

3)

4)

5)

»3. REMOVAL AND INSTALLATION

GENERAL PRECAUTIONS TO BE EXERCISED AT
REMOVAL '
Because hydraulic components are precision

finished in general, handle them in a clean

place. Use clean tools, cleaning oil and dry
compressed air. Avoid using rag and paper.
Plug each of the ports of the travel motor
removed from the machine and clean all dirt
and oil completely from outside the motor
before proceeding to disassembly operation.
Leave matching marks on the mating surface
of parts, as required. Arrange removed parts
in order during operation, exercising care so
as not to damage parts and not to lose them
Sealing parts, such as, O rings and backup
rings can not be reused once removed.
Check prearranged parts against
Manual” to prepare for reassembly.
Some parts can not be supplied singly and
can only be supplied in subassy.

Prepare such parts in advance, referring to
“Parts Manual”.

“Parts

¢ Do not remove the parts (bearings, pins,
etc.) marked “Press Fit” in the
manual, as a rule.

o The numbers in parentheses after part
names represent the structure drawings
(Fig. 3,4 and 5)

3.2 CLASSIFICATION OF REMOVING ITEMS

The travel motor assy consists of a hydraulic
motor, a reduction unit and a brake valve all put
together in one piece. _

Removal consists roughly of the following : Refer
to installation of necessary items for each of the
hydraulic motor, the reduction unit and the brake
valve, and perform removal.

® Avoid removing unnecessary portions.

The removal is roughly grouped as follows : For
details, refer to Installation.

(1) Preparation before removal.

1) Cleaning"

2) Installing the travel motor assy onto a work

bench
3) Draining out oil
(2) Removing the reduction unit
(3) Removing relief valve assy
(4) Removing motor cover
(5) Removing body (202)
(6) Rough cleaning of parts
(7) Each parts of finish cleaning and dry
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9) Place thrust collar (115) so it contact with
four gear Bl evenly. '

. A<\J\\,\a\\ |\
\@:(®)

(@)Y
\ \7"“ i)
\ jl{i‘,,rﬂ ‘&;\‘“)

SHAFT(203)
(In case of SK35SR)

PH-8B3

. Fig. 40 Installing thrust color (115)
10) Install the carrier I assy so it mates with e

four gear B1 (106) and shaft (203). Fit O ring g7

(129) to casing (101).
® In case of SK25SR

Install the S2 gear (109).

109(SK25SR)
Thereafter, fill in lube oil. 203(SK35SR)
Lubricant oil ¢ API class CD SAE30
Oil : SK25S8R : 600cc(37cu*in)
SK35SR : 700cc(43cuin)

Fig. 41 Installing carrier II assy PH-a83

and fitting O ring (129)
11) Install the slide ring (116) to the cover (102). ,

o Apply grease to fix it.
ePlace the larger chamfer side on the
cover side.

102

(This
illustration
shows

rear side)

PH-883

Fig. 42 Installing slide ring (116)

12) Install the cover (102) on the body.

o Coat the Oring with grease and fit it
level so as not to score it.

o Align the upper and lower threaded
holes (PF3/8) with the notch of the
casing and install it.

PH-B83

Fig. 43 Installing cover (102)
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2.1.4 RELIEF BLOCK ASSY™ -

505

1 |
Lntelelelelese]
—

A.i"&'
R

508

506 2 11 504 503
l I I { I 1 |
502
Fig. 5 Section of relief valve assy
Component parts

Ne. . NAME Q'TY|| No. NAME Q'TY|| No. NAME QTY
501 (VALVE BODY 1 -6 |O-RING 1 || -13 |O-RING 1
502 |VALVE ASSY 1 -7 |O-RING 1 503 |O-RING 3
-1 |VALVE BODY 1 -8 |O-RING 2 504 |O-RING 2
-2 |POPPET 1 -9 |BACK-UP RING 1 505 [SOCKET BOLT 2
-3 |PLUG 1 || -10 |BACK-UP RING 1 || 506 |SOCKET BOLT 2
-4 |SHIM A 3 || -11 |SPRING 1 507 |PLUG 3
-5 |SHIM B 3 || - 12 |SPRING HOLDER 1 508 [PLUG 2

Y
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(9) Remove the base plate (30).

¢ Pay attention not to let the cylinder block

come out.

¢ If it is difficult to remove, tap it lightly
with a plastic hammer for the removal
direction, or wrench it lightly with a
screw driver.

(10) Reprove the pins (49), valve plate (25) and O-
rings (28) and (29).

M For the machine with parking brake:
Remove the springs (18).

H For the machine with parking brake:
(11) Remove the brake piston (17).
¢ Apply compressed air to the parking
brake releasing port on the flange holder
(101) to remove it.

(12) Remove and disassemble the cylinder block
assy (7).
a. Remove the pins (12) and retainer holder
(13) from the cylinder block (7).
b. Remove the retainer plate (14) and
pistons (15) from the cylinder block (7).
¢ Pay attention not to give any scores on
the sliding surface on the cylinder block .
M For the machine with parking brake:
c¢. Remove the disk (16).

15
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c. Install the pins (12) to each of three bores
on the cylinder block.
¢ Apply grease to the pins.

d. Install the retainer holder (13), retainer
plate (14) and piston assy's (15).
¢ Apply hydraulic oil to the bores on the
cylinder block.

B For the machine with parking brake:
e. Install the disk (16).

(22) Install the cylinder block assy.
a. Install it making the spline on the shaft
as a guide.

b. Confirm the action of springs by means of
pushing up the cylinder block (7) with
hands.

¢ Apply hydraulic oil to the sliding surface
on the cylinder block.

25
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3.1

3. REMOVAL AND INSTALLATION

PREPARATION BEFORE REMOVAL
- Before removal, it is necessary to keep a
dustfree workshop and facilities.

3.1.1 Work Area

o)

(2)

The following working area is required for
removal. '

Ample space :

For removal of the hydraulic cylinder, the
cylinder tube and the piston rod must be
extracted. .

Therefore, the first prerequisite is that the
working area must have sufficient space for
such work. It is also necessary that the
working area has amply space widthwise to
accommodate removal, cleaning and
measuring facilities.

Suitable working environment

- The hydraulic cylinder is a precision-

machined product incorporating seals and
packings made of rubber and plastic
materials. For this reason, care should be
used so that the hydraulic cylinder is free
from dust, dirt, sand, metal chips,weld slag
and other hard substance. If the hydraulic
cylinder is assembled without being aware of
hard particles stuck on the cylinder tube and
the piston rod, the tube inner surface and the
rod surface may be scratched as the cylinder
operates, thereby disabling it in worst cases.
Damage to the piston seals and the rod seals
will result in oil leaks. For this reason,
grinding and welding operation should be
avoided near the working area to keep it
clean.

3.1.2 Apparatus

(1

The following equipment are required for
removal

Hoist or crane

The hoist or crane must be capable of carrying
the cylinder in an assembled condition. It
must also be capable of performing level and
linear movement under load for inserting and
extending the piston rod and the tube.

(2)

(3)

4)

(5)

(6)

(7

(8

Work bench

The work bench must have strength and
rigidity capable of accommodating the total
length of the cylinder in its most retracted
condition and of withstanding the reactive
force of the tightening torques of the cylinder
head and the piston nut. Since a vise is to be
attached to the bench, the width of the work
bench must be sufficiently large.

Support stand

If the fixing pin side of the piston rod is fully
extended in a free condition, the bushing and
the seals may be damaged as the rod bushing
and the piston are twisted due to the weight
of the rod. A stand is required to support the
rod to prevent such troubles.

Hydraulic source

A hydraulic source is required for removal
and installation of the cylinder head and
piston nut and for oil leak tests after
completion of installation.

Jet air source
It is used for drying after oil draining and
cleaning of the cylinder.

Cleaning bath, cleaning oil and detergent

Oil pan and oil reservoir

An oil pan is necessary to contain oil drained
from the cylinder and oil spilt during work.
An oil reservoir is required to collect oil spilt
on the floor and waste oil.

Others

Oil extracting hoses, wooden skids, rag and
sawdust in which oil soaked are also
necessary.



4.2 SERVICE LIMITS ‘ 4.3 TIGHTENING TORQUE

Service limits represent the limits of wear on A : CYLINDER HEAD
the sliding surfaces of the cylinder tube and B : PISTON ASSY
the piston rod that have no such faults as may C : SETSCREW
degrade the sealing effect.
: A B C
(1) Clearance between piston rod and rod W \ ! '
bushing : ﬁ—% ks e T — N
Replace the bushing if the clearance between ;; L ;
the piston rod and the rod bushing exceeds — ————-——-— f—Hle= ~—}—

0.25m (0.01in).

(2) Bend of piston rod: Fig. 33 Applicable portions for tightening torque
The allowable bend of the rod is maximum
1mn / 1m(0.04 in/39.4 in). For measurement, Table 5 Tightening torque
support both ends of the parallel section of ‘Unit: kgf-m(ft-Ibs)
’.che' p1sto¥1 rod with V-blocks, set a dial Model SK25SR SK35SR
indicator in the center between the two V- Cylinder A B C A B C

blocks turn the piston rod, and read the
difference between the maximum and
minimum oscillations on the dial indicator.

Boom  [39(280)|70(510)|0.7(5.1)|50(360) [150(1080){1.65(11.9)
Arm t t 1 46(330){110(800)
Bucket [31(220)|45(330)] 1 |39(280)| 55(400) |0.7(5.1)
Swing  [43(310)|70(510)[Le65(1L9)f — | — | —

Dozer  [46(330)|110(800) 1  [59(430){120(870)|1.65(11.9)

; 4.4 INSPECTION AFTER INSTALLATION
////Z/Z/f/////////////f/f//////7/ 1) Place the cylinder on the work bench, and
0 1/2 ] check its operating conditions by means of
applying load to extend and retract the piston

rod several times by each stroke end.

] L Al
I-ﬁ ﬁ©

Fig. 32 Measuring method

2) Hold the hydraulic pressure for 3 minutes at
extended and retracted positions respectively
to check leakage on piston rod and cylin_der

Table 4 shows an example of measurement.

Sl Table 4 Example of measurement head as well as the welded portions.
Distance | Deflectional value of the '
\b}?m%ir; v dial gauge Remedy
m(in) mu(in)
1(39.4) 1(0.04) Replace
2(78.7) 2(0.08) Replace

* Even if the bend is within the tolerable
limit, the cylinder may not operate
smoothly because of localized bend.
Beware of it during function test after
installation. Replace the rod if the cylinder
makes a squeeking noise or dose not
operate smoothly.

19
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(3) Bucket cylinder

BSK30SR

10 23 24 15,26 18 17 13 25 1. 8 25 14 12 9 6 7 5
} B | ‘u
' J J -y T
)] ]
2016 2 3 19 4 1526
No. NAME QTY|| No. NAME Q'TY|| No. NAME QTY
1 |PISTON PACKING 1 10 | PIPE 1 19 |BUSHING 1
2 |ROD PACKING 1 11 |ROD COVER 1 20 [SNAP RING 1
3 |BACK-UPRING 1 12 {PISTON ROD 1 21 |GREASE NIPPLE 1
i_ 4 |DUST SEAL 1 13 |PISTON 1 22 |GREASE NIPPLE 1
5 |O-RING 1 14 |PACKING HOLDER| 1 23 |CAPSCREW 1
6 |O-RING 1 15 |BUSHING 2 24 |SPRING WASHER 1
7 BACK-UP RING 1 16 |PACKING HOLDER| 1 25 |WEAR RING 2
8 |O-RING 1 || 17 [NUT 1 || 26 |DUST SEAL 4
9 |(TUBE 1 18 |SPLIT PIN 1
(4) Swing cylinder
BSK30SR - SK35SR
23,28 20 21 25 13 27 1 8 27 14 9 12 6 \7\ 5 2%
W[ eS | N\

- i
1

17 19 20 16 2 3 24 423,28
No. NAME QTY|| No. NAME Q'TY || No. NAME QTY

1 |PISTON PACKING | 1 10 |ROD COVER 1 23 |BUSHING 2
2 |ROD PACKING 1 12 |PISTON ROD 1 24 {BUSHING 1
3 |BACK-UP RING 1 13 |PISTON 1 25 |SETSCREW 1
4 |DUST SEAL 1 14 |PACKING HOLDER| 1 26 |GREASE NIPPLE 1
5 |O-RING 1 16 |PACKING HOLDER| 1 27 |WEAR RING 2
6 |O-RING 1 17 |CUSHION SEAL 1 28 |DUST SEAL 4
7 |BACK-UP RING 1 19 |SPACER 1 29 |ORIFICE 1
8 |O-RING 1 20 |SNAP RING 1

9 |TUBE 1 21 |STOPPER 1

3
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2) Install the O-ring (29) and back-up ring (30)
’ to the outer periphery of retainer.

(4) Installation of piston: Y1-0439
1) Install the back rings (46), back-up ring (47)
and slipper ring (48) to the piston (12). i i p o
.12\ . m——r<49
1
Y3-D416

2) Install the wear ring (27) to the piston (12)
and packing holder (49).
e Expand the split on the wear ring (27) as
minimum as required to install it from the
axial direction.

Y3-D413
(5) Installation of piston rod assy:
1) Set up the rod cover (23) and retainer (24).
® Aligning the recess on the rod cover (23) to
the bore (F) on the retainer (24), insert the
retainer (24) into the rod cover (23).
Y3-D418

13
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1.1

o))

(2)

3

4)

1. SUMMARY

GENERAL PRECAUTIONS
Applications of Breaker or Nibbler & Breaker
¢ Breaker Piping
Applicable when a breaker is mounted.
¢ Nibbler & Breaker Piping
Applicable when nibbler and a breaker are
mounted. '

Modification Work

There are some specific precautions to be
followed to use the breaker or nibbler &
breaker. Therefore, when the machine is to be
modified at our service shop, contact to the
nearest breaker and nibbler manufacturer's
office to obtain instructions for the correct
piping and handling of them.

Difference between Hydraulic Pipings for

Nibbler and Breaker

* Piping for Breaker
The oil flow to the breaker is a single flow
circuit. The discharged oils from P2 and P3

pumps which join together in the main
control valve, flow to the breaker through
the control valve for breaker. The return oil
directly flows into the tank from the
breaker.

¢ Piping for Nibbler
The oil flow to the nibbler is a twin flow
circuit. The discharged oils from P2 and P3
pumps join together in the main control
valve, and the flowing direction of oil is
changed over in the control valve for nibbler
to operate it.

Operation of Pedal

The operation of breaker and nibbler is
conducted by the optional pedal of left front of
driver's seat.

Operation of Pedal

Breaker
Spec.

Stepping
Direction
of Pedal

Nibbler & Breaker Spec.
Breaker | Nibbler

Toe stepping (front)

— Close (grasp)

Heel stepping(rear)| Operated

Operated | Open (release)

A * Do not put your foot on the pedal unless

otherwise the operation, to avoid any mis-
operation.

® Lock the pedal with the pedal locking
device, while the breaker or nibbler is not
used. '

25SR/30SR/35SR

1.2 BASIC DISPOSITION TO BE TAKEN AT

(1)

(2)

MOUNTING OF BREAKER OR NIBBLER &
BREAKER

When mounting the breaker or nibbler &
breaker, always put the following items into
effect.

Tighten up the set screw on the discharge

‘block of main control valve to shut off oil

passage to the tank and allow oil flowing to
the carry-over port.

Return the low pressure line of breaker
(return line) directly to the hydraulic oil tank.

A If the return oil from breaker is put into the

(3)

4)

(5)

control valve, it causes for the damages on the
machine due to transmission of pulsatory
motion to the oil cooler.

Install the pedal for breaker or nibbler &

breaker and the control valve which is

operated by the link system.

* Control Valve
for Breaker

® Control Valve
for Nibbler & Breaker: With Overload
Relief

: Withouf Overload Relief

On the machine with the nibbler & breaker,
install the selector valve to change over each
oil flow for the nibbler or breaker.

Reinforce the arm with a plate to mount the
nibbler & breaker.

A Make sure to reinforce the arm, otherwise it

(6

(7

causes for the breakage of it.

For the case of not using our genuine parts
but using the piping materials of breaker
manufacturer, make sure to carry out the
above items.

For the arm whose length is longer than the
one on the standard machine, the breaker and
nibbler & breaker are not applicable.



3.4 RETURN HYDRAULIC PIPING
3.4.1 Additional Parts
Install the additional parts shown in the

Note : * Confirm the preparations for the required
parts prior to setting about the modification
Table 7 to the hydraulic piping on the work.

standard machine in accordance with the Fig. * At assembly, pay attention not to allow

13. dropping off of O-ring.
Table 7 Additional Parts for Breaker Specification

No. PART NO. NAME QTYREM No. PART NO. NAME QTYREMARK
PV32H00003F2 |RETURN HYDRAULIC PIPING SK25SR|| 24 |HH35S08008G1 |ELBOE 1
PW32H00005F2 RETURN HYDRAULIC PIPING SK30SR|| 25 |HX221.08150DX {HOSE (L=1500); 1
(PX32H00003F2) [RETURN HYDRAULIC PIPING (SK35SR){| 26 |PW32H01009D3 HOSE (L=1870){ 1
PX32H00004F2 |RETURN HYDRAULIC PIPING SK35SR|| 27 |[YN20M01046D5 |TUBE 2

23 |HH45S508008G1 |[CONNECTOR | 1 28 |HH25S08012G1 |CONNECTOR | 1

Note : » The part numbers are subject to change due to improvement or modification.

£
S

Use them for your reference only.

¢ The numbers are corresponding to the numbers in Parts Catalog for SK25SR, SK30SR and
SK35SR. .
Tank—., l ;’/\ \\
@T <
To Breaker 2 @__24

20
26_‘% (Disuse Part)

From Breaker
d

Optional Control Valve

To Main Control
Valve(T)

éé ?
R
s
J
Main Control Valve
27 : The tube is applied to C
th tacted portion arry-over
. wiethC :ﬁawing rgotolr. Set Screw
3.4.2 Disuse Parts
The parts shown in the Table 8 which were g
used on the standard machine are not used //\@@
anymore. (refer to Fig. 13) o Radiator \ﬁ
Table 8 < Q To g nk @"28 I
NO. PART NO. NAME QTY @ %‘ 25
19 |ZE72X12000 [PLUG @ CTo Opfii({;lall
ontrol Valve 4
20 |ZE72X08000 |PLUG - To Swing Motor ®- _J (Disuge Part)

Fig. 13 Return Hydraulic Piping (This Fig. shows the case for SK30SR)

25SR/30SR/35SR
11

yoll



5.1.4Arm Hydraulic Piping
Install the additional parts shown in the
Table 17 to the plate which was attached to
the arm as per the above 5.1.3, in accordance
with the Fig. 22.

Note : * At assembly, pay attention not to allow
dropping off of O-ring.
* Apply the locktite #242 to the cap screw to

fix the stop valve.

Table 17 Additional Parts for Arm Hydraulic Piping

SE

‘No. PART NO. NAME QTY|| No. PART NO. NAME QTY
PV46H00004F1 |ARM HYDRAULIC PIPING 4 |HH45S08008G1|ELBOW 45° 2
1 |[PV68H01006D7 HOSE (L=600) 2 5 |ZE72X08000 |PLUG 2
2 1ZS18C08016 |CAP SCREW (M8X16)| 4 6 |PV46H01001P1 |STOP VALVE 2
3 |ZW26X08000 |LOCK WASHER (M8) | 4
Note : The part numbers are subject to change due to improvement or modification.
Use them for your reference only.
5 4
T Port
R = F IR 00 e
U PEpaasrdeprmasssas s sape s o -:..%E=:=§§ e TR ST ifﬁif
P Port

Section AA

Fig. 22 Arm Hydraulic Piping (SK25SR)

25SR/30SR/35SR
19

1 Tightening Torque for Metric Thread

Thread Size

Tightening Torque
kef-m (&t - Ibs)

M8

3.6+0.4(26%3)

2 Tightening Torque for PF Thread

Thread Size

Tightening Torque
kgf - m (ft - Ibs)

PF1/2

6.5+0.5(47+4)

3 Tightening Torque

for Flare Type Hose

Thread Size

Tightening Torque
kgf-m (ft - Ibs)

PF1/2

6.0135(43%4
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7. PRECUATIONS TO USE NIBBLER & BREAKER

7.1 OPERATION OF CARRY-OVER FUNCTION
To operate the nibbler or breaker, it is
necessary to use the function of carry-over in
the main control valve. The function of carry-
over is activated by the following preparations.

* Working Procedures
(1) Remove the protective tube (1).
(2) Loosen the lock nut (2).
Yyt :13mm
(3) Screw up the set screw (3).
T i 4mm
Tightening Torque : 1.4kgf-m (10 ft-1bs)
(4) Lock the set screw with the lock nut (2).
=l : 13mm.
Tightening Torque: 1 kgf-m (7.2 ft-1bs)
(5) Check for the correct set dimension. Then
install the protective tube.

Note :

A loose tightening of the set screw (3) and lock nut
(2) might cause for a possibility that the plug in
the control valve does not seal the seat sufficiently
or, once it seals the seat, the seat is occasionally
opened, leaking oil into the tank port. Therefore,
make sure to tighten them at the specified torque,
and check for the L dimension.

Note :

1.The L dimension for the set screw (3) is 21lmm
(0.83") when the function of carry-over is not
used.

2.The L dimension for the set screw (3) is 14+1
mm (0.55+0.04") when the function of carry-over

is used.

25SR/30SR/35SR
29

m Carry-over Function

Fig. 33 Operation of Carry-over Function
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1. Specifications and Performance

1 '5 3TN E82A % Output conditions: Intake back pressure < 250 mmaAq, Exhaust back pressure < 550 mmAq,
other conditions complying with JIS D 1005-1986. After minimum 30 hour's run-in.
Model ‘
ltem Unit STNES2A
Application —_ CL ] VM
Type — : Vertical, 4-cycle water-cooled diesel engine
Combustion system : — Direct injection system
No. of cylinders — Bore x Stroke mm 3-82x84
Displacement ’ 4 _ 1.330
Firing order — 1-3-2-1
Revolution speed pm 1500 | 1800 | 2000 | 2200 | 2400 | 2600 | 2800 | 3000
Continuous 9.9 12.0 _ _ — — — —
Output* “rating kKW(HP) (13.3) | (16.1)
. 11.0 13.2 14.6 16.0 17.5 19.0 20.5 21.9
Max. rating KWHP) | (14.8) | (17.7) | (19.6) | (21.5) | (235) | (25:5) | (27.5) | (29.9)
Max. revolution speed at 1575*%|1870*% |2180*% | 2375*% | 2570*%2 | 2780*% | 2070*% | 31802
- pm
Min. revolution speed at
no load . <1200 <800
Direction of rotation — Counterclockwise (viewed from flywheel)
Power take off — Flywheel
2| Compression ratio — 18.0
Q| Fuel injection timing
: (FID, b.T.D.C.) deg 10+1 1241 14+1 1511
3] -
‘= | Compression pressure MPa
™
& (kgtfcm?) 3.04+0.1 (3111), at 250 rpm
! T
a.| Fuel injection pressure MPa v +1.0 +10
& (kgtlcm?) 19.6 (4 (200" )
Recommended diesel gas oil —_ ISQ 8217 DMA, BS 2869 A1 or A2 (Cetane No. 45 min.)
Lubrication system — Forced lubrication with trochoid pump
Lubricating oil capacity
Max/Effective € 3.6/1.3 5.01.7
Recommended lubricating oil — API grade CC class.or higher
Cooling system — Liquid cooling/Radiator
Cooling water capacity € 1.8 (for engine only)
Cooling fan
9 Mo of blade x dia. | ™™ Pusher type, 6 x ¢335
Crank V-pulley dia./ '
Fan V-pulley dia. mm $120/¢90 $110/¢110
Governor — Mechanical centrifugal governor (All speed type)
Starting system — Electrical
%1 Dimensions L x W x H mm | 553 x 489 x 565 520.5 x 489 x 565 / 528 x 489 x 565
*1 Dry weight kg 138 112/128
ansientspeed | o, | <10 | <8 <12
| Governing [ g4 :
3) eady state
E gre‘ggrm- speed band % <5 <4 <9 <8 <7 <6
Z| (full speed Recovery time sec <5 : <6
8 range)
o Fluctuation of ,
g_-' revolution pm <15 <25
. 0.25+0.05 0.29+0.05
L.O. press. Rated operation (kghglf:ran?) {25+ 0.5) (3.040.5)
Idling 20.06 (20.6)

*1. Designation of engine dimension and dry weight in numerals.
CL/CH application: engine with flywheel housing
VM/VH application: engine with back plate/with flywheel hausing

ey



2. Cross Sectional View

2. Cross Sectional Vig

2-1. Special Swirl Pre-co
(Indirect Inj

Fuel injection valve

Fuel injection pump
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D Camshaft
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4. Troubleshooting

4. Troubleshooting
4-1. Trouble causes and remedies

"The following table summarizes the symptoms and causes of general troubles. If any symptom of trouble is
found, a corrective action shall be taken before the said symptom develops into a serious accident.

Caréfully read Chapter 6, Measurement, Inspection and Adjustments, and Chapter 7, Measuring Procedures,
Service Data and Countermeasures. Familiarize yourself with Chapter 6 and Chapter 7, which practice is

extremely important for extending the service life of the engine.

Insufficient] Poor .'g: . .
Fails to start | engine pxhaust| 3 Hunting Lubricating oil Cvs:t"er:-g in:\a:ll;e
output | color é '
Symptom of trouble 8 ° s
Engine | Exhaust |During | & | 3 o8| e ® 2
| startsbut| color |work |3 |2 s|2|E|S 5 o o
E Istops soon 2(€!§ HEAE S o I 3 Corrective action
3 [— 22|% HHEHEEHERE g
S| Exhaust g,@g,,, AR I IR RS Elglald
= Elo clElec 2lo)I= L5 2iElel|E
Cause =| smoke 21q9l&181€l¢e ol S|ZEl8]l2 ~ |DIElg®
z . Bl Szl 25|18 (218]|3 |sl2]|8|8|22|%
° 5 E|lSio 208|822 |2|S]|2|2I8(5|5]%
El lalolal2l slelxsldleldElEella|glel5|dlsIE|218]8]8
ol-| 2l s|D|IE| 3| E|3|5|5]8|5|5|28|8|8|2|Z(z|8|218|¢|2|s
GiZ| 8|S o 2T |<|D|0|a]|8|& 15|82 |3|E|0]|3|a|a|w
Improper clearance of intake/exhaust valve O |0 O 0] O O Adjust valve clearance (Refer to Chapter 6, 6-2.)
Compression leakage from the valve seat O O O O O 0] O o Rap valve seat (Refer to Chapter 7, 7-1-2. )
Seized intake/exhaust valve O O 10 O @] O O |0 O o O Correct or replace.
Blowout of cylinder head gasket @) O O Replace the gasket. (Refer to Chapter 8, 8-2-(10} )
Seized or broken piston ring of @] O 0] 0] O o O|0 0|0 o Replace the piston ring. (Refer to Chapter 7, 7-4-3, 4, (5) )
Worn piston ring, piston and cylinder O O O @) 0|0 @) Make honing and use oversize parts. (Refer to Chapter 7, 7-2-3. & 7-4-(8) )
Seized crank pin metal and bearing O |o O Oo|O|0 O Repair or replace.
€ Improper arrangement of piston ring joints O O ) O Correct the ring joint positions. (Refer to Chapter 7, 7-4-(5) )
[« . . i
I3 Reverse assembly of the piston ring O 0] O O Properly reassemble. (Refer to Chapter 7, 7-4-(5) )
‘g Worn crank pin and journal metal O O 0010 O Measure and replace . Refer fo Chapter 7, 7-5-3. and 7-7-(5) )
[ . .
> Loosened connecting rod bolt @) O O Tighten bolt to the specified torque. (Refer to Chapter 10, 10-1.)
W | Foreign matter trapped in combustion chamber O O o O Disassemble and repair the combustion chamber. Eliminate foreign matter.
Excessive gear backlash 0] Adjust meshing of gears. {Refer to Chapter 7, 7-8-(2} )
Worn valve guide of intake/exhaust valves 0] O O Measure and replace. (Refer to Chapter 7,7-1-(3) )
Poor governor O Ol0|0]|0 Repair and adjust. (Refer to Chapter 13.)
Improper open/close timing of intake/exhaust valves O o040 |0 O C;{:J: tﬁ‘r:-)aiwnge &iﬁ;ﬁ?ﬁ%&:ﬁﬁ;&;&i‘;wr 6 8:2) and check Iniofexhaus!
g Dirty blower o) ®) 0 Clean the blower.
% Waste gate malfunction O O 0] Disassemble and inspect the waste gate.
8 | Worn journal bearing O o) Disassemble and inspect the journal bearing.
=
E Cooling effect of radiator, excessive O @] O . Malfunction of thermostat (kept closed). (Referto Chapter 6, 6-9)
é | Cooling effect of radiator, insufficient O @) O m(" ;’,;‘:}f,",:‘c”‘hi{,?‘e?se‘?é,“;‘i”‘ opened). {Refer to Chapler &, &-5) Slipping fan
ce Insufficient cooling water level o o o Syr:::‘ wéiee{e l{ela};?: ;lr:g Céo?l)mg waler System (Reler lo Chapler b, 6-/) and clean coofing water
Q T h
o | Cracked water jacket 0|0 O Repair and replace.
=
o Slackened fan belt tension ) O O Adjust fan belt tension. (Refer to Chapter 6, 6-3)
§ Poor thermostat @) 0|0 Check or replace. (Refer to Chapter 6, 6-9)
(&
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6. Measurement, Inspection and Adjustment

6. Measurement, Inspection and Adjustment

6-1. Measuring the compression pressure

1. Measuring Procedure ‘ % : Never fail to attach the gasket to the tip
(1) Warm up the engine. Remove the fuel of the adapter.
injection pipe and fuel injection valve from '
the cylinder to be measured.

(2) Crank the engine before attaching the Compression gauge
compression gauge adapter.

% :1. Crank the engine when the regulator
handle has been turned to “STOP”
position (no injection state).

2. For the compression gauge and
~ compression gauge adapter, refer to
Chapter 5, 5-2.

~ (3) Attach the compression gauge adapter Measuring the compression pressure
and compression gauge to the cylinder to
be measured. _ (4) Crankthe engine by the starting moter until

the reading of the compression gauge is
stabilized, by taking steps shownin (2), ¥1.

[Reference: List of Engine Compression Pressures]

Compression pressure at 250 rpm _
bt Dipersonof comprssin

Standard - Limit - (kgf/cm?)
2TNE68 | 33+ 1 25 ' 2-3
3TNE68 33+ 1 25 | 2-3
| { / 3TNE74 35+ 1 27 2-3
3TNE78A 321 25 | 2-3
3TNES2A 3141 24 2~3

3TNE82 3111 24 - 2-3
3TNEB4 33+ 1 25 | 2-3
3TNESS 35+ 1 27 - - 2-~3
4TNES2 3141 24 1l . 2-3
4TNE84 3311 25 2-3
4TNESS 35+ 1 27 2-3
3TNEB4T 30 + 1 24 2-3
4TNESAT 30 +1 24 2-3

@49



6. Measurement, Inspection and Adjustment

6-8. Checking the battery

1. Structure of the battery

2. Checking the battery
(1) Electrolyte level
Check the electrolyte level in each cell. If
the level is low, add deionized water to
bring the level to the UPPER level as
illustrated below.

Acceptable " Too low " Toohigh

T

Liquid leve!

— UPPERLEVEL —

~— LOWER LEVEL — *—Lower limit

(2) Battery charge

~ Using abattery tester or hydrometer, check
the state of the battery. If the battery is
discharged, recharge it. '

O Measurement with a battery tester

To check the battery with a battery tester,
securely hold the & terminal of the battery
with the red clip of the battery tester and
the © terminal with the black clip. Judge
battery charge level from the indicator
position:

Green zone: normal

Yellow zone: somewhat discharged

Battery tester
Red zone: abnormal or much
discharged ( Measuring the battery charge
with battery tester

6-11
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7. Measuring Procedure, Service Data and Corrective Action

[Replacing the Valve Guide]
(1) Extract the valve guide from the cylinder
head using the valve guide extraction tool.

% For the valve guide extraction tool, refer to
Chapter 5, 5-1.

(2) In a container containing liquefied nitro-
gen, etheror alcoholtogether with dryice,
put the valve guide to cool it. Then hit the
sufficiently cooled valve guide tofitinto the
cylinder head using the valve guide inser-
tion tool.

% For the valve gt)ide insertion tool, refer to
Chapter 5, 5-1.

(3) After inserting the valve guide, finish the
inside of the valve guide with a reamer.

(4) Check the projection of the valve guide.

(mm)
2/3TNEG6S - 3TNE74
Standard V‘.’e?’ Standard "‘.’e?’
limit limit
V .
alye g'Ulde 7 | 9 _
projection
3TNE78A 3/4TNES2,
3TNES2A 3/4TNES4(T),
3/4TNESS
Standard "‘.’e?' Standard "‘.’e".’"
limit limit
Valye qwde 12 _ 15 _
projection -

_ Valve guide insertion tool

I ] Valve guide
projection
|

Vah)e guide

Projection

xm eLd ;777

Y 4

Y %

y Z

79 |F

1 Z

7 4

4 L

7

\ 7

(valve guide projection)

4. Valve stem seal

[Time of Replacement]

(1) When oil loss is found excessive
(2) When the valve stem seal is removed
(3) Whenintake/exhaustvalves areremoved

[Precautions on Installation]

Make sure that the entire surface of valve
stem is smooth, and sufficiently apply
lubricating oil to the valve stem before
reassembling intake/exhaust valves.

Valve stem seal

Valve guide

S o _ Cylinder head

WL L, 1

1
OO RS

NI

Hatched portion Indicates )
where to apply lubricating oil.



7. Measuring Procedure, Service Data and Corrective Action

6. Measuring the outside diameter of the
piston pin and the pin hole diameter
Measure outside diameter of the piston pin
and pin hole diameter. Replace the piston
pin if the wear limit is exceeded.

Apply lubricating oil to the piston pin before
inserting it into the piston.

| IR B

t } 1

(Measuring the piston pin outside diameter)
(Measuring point of the piston pin 0. D.) v

(mm)
2/3TNE68 3TNE74
Standard "‘.’e.a' Standard ‘.’!’9?’
limit . limit
Piston pin outside (19991 20.991
Piﬁon diameter ,;20.000 19.90 _,21 'wo 20.90
piston d‘a. "'20.008 ¢ ~21 .008 °
pin 0.000 0.000

Apply oil to piston pin

3/4TNES?, '
S TNEaan | 3M4TNES4(M) Cirdip/@
3/4TNE8S
Insertion of piston pin
Standard "Ye.a' Standard "Ye?’ (Inse P v pin)
limit limit
on | Glame! ~23. ) ~20, )
and [Pistonpinhole  |23.000 26.000 7. [Reference] Top clearance
piston | T ~23.008 |23.02| “Z55 009 {2602 _
pn 0.000 0.000 (mm)
Ofcearance  |™-0.017 | 912 | "~p.022 | 012

- 2/3TNE68 3TNE74
Standard "‘.’e‘.‘" Standard "‘."’?’
limit limit

Top clearance 0'61..00’730 - 0'65%_773_ -

’ 3TNE78A 3/4TNES2,
3TNE82A 3/4TNEB4(T),

3/4TNE8SS
Standard "‘.’°’f" Standard VY‘?’
limit limit

’ 0.650 _ |o.ee0 —

Top clearance ~0.770 ~0.780

7-15
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7. Measuring Procedure, Service Data and Corrective Action

7-8. Gears

1. Checking gears (indirect Injection system)
Inspectthe gears andreplace ifthe teeth are
damaged, worn, or chipped.

2. Measuring the backlash
Apply a dial gauge onto the pitch circle of the
gear, and measure the backlash.

(mm)
3TNE78A/82A,
e, | s
3TNE74 | 3/4TNESS'
Crankshaft gear, |
Camshaft gear,
Back.| Idie gear and 0.04~0.12 0.07~0.15
lash | Fuelinjection
iﬁ;‘;ﬁ E pump drive gear
L.O. pump gear | 0.11~0.19

3. Checking and measuring the idling
~ gear shaft and idling gear
(1) Measure the bushing inside diameter and
the idle gear shaft outside diameter, and
replace the bushing or idling gear shaft if
the oil clearance exceeds the wear limit.

(mm)
3TNE78A/82A, Idie gear
e | e
/. . i
3TNE74 JaINES 8( Idle gear bushing
Idle gear shatt
Standard "‘.’9".’" Standard "?"‘?’ / 4
limit limit @
o
Shatft outside |19.959 45950
dia. ~19.980 | 1998| 45 g75 [45-93 0
idle | Bushin 20000 | _ | 46000 |, pSS
gear | inside dia. ~20.021 ~46.025 | "
; 0.020 0.025
Oil clearance ~0.062 | 015 | ~go75|015

(2) Make sure that the oil hole of the idie gear
shaft and bushing is a through hole.

089 7-25
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8. Disassembly and Reassembly

(5) Where to use qudid packings

1.

2.

3.

Between the cylinder block and gear case
flange '
Between the gear case flange and gear
case cover
Between the cylinder biock and oil seal
case (indirect injection system only)
Oil pan installation surface

% Use Three Bond No. 005 (Yanmar part

code:97777-001212) as the liquid packing.

% Apply the liquid packing so as notto form

any break on the midway. Otherwise,
oil leakage, etc., may result.

(6) Coating the lubricating oil on intake/

exhaust valve stem

Valve guide

l“\ :j\::f\fgfif 7777227% :.:

Apply lubricating oil down to the lower surface
“(hatched portion in the figure) of the valve
guide before reassembling the vaive stem.

(7) Reassembly of the piston ring
1. Insertthe piston ring into the ring groove,

where the side with the manufacturer's
mark on the matching ends facing up (to
the combustion chamber side), using a
piston ring replacer. After fitting the piston
ring, make sure it moves easily and
smoothly. :

The side with the manufacturer's
mark shall face upward

2. Assemble the piston rings to the cylinder,

staggering the piston rings joints at 120°
intervals, making sure that they are not
aligned along the piston. Apply lube oil
to the circumference of the piston.

8-7
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10. Tightening Torque

10. Tightening Torque
10-1 Main bolt/nut

(Unit: kgf-m)
Model 3/4TNES2,
No, item 2/3TNE68 3TNE74 S NEoA | YeTNES4M,
Torque 3/4TNEBS
. Lubricating oil applied 3.8~4.2 6.0~6.5 6.8~7.2 8.7~-9.3
1| Cylinder head bolt | "yeaygia xpitch) | (MBx1.25) | (MIx1.25) | (M9x1.25) | (M10x1.25)
] Lubricating oil applied 2.3-2.8 2.3-2.8 3.8-4.2 4.5-5.5
2| Connecting rod bolt | "3/ 4 ia,  pitch) M7x1.0) | (M7x1.0) (M8 x 1.0) (M9 x 1.0)
3 Flywheel clamping Lubricating oil applied 8.2~8.8 8.0~9.0 8.5~9.0 8.5~9.0
bolt (Thread dia. x pitch) | (M10x1.25) | (M10x1.25) | (Mi10x1.25) | (M10x1.25)
4 Metal cap clamping | Lubricaling oil applied 5.3~5.7 8.0~8.5 7.8~-8.2 9.8-10.2
bolt (Thread dia. x pitch) (M9x1.25) | (M10x125) | (M10x1.5) (M12x 1.5)
| camvtr | varemnone [SECT TSRS S ES G
clamping bolt (Thread dia. x pitch) N o o : i
(M12 x 1.5) (M12 x 1.5)
6 Fuel injection Lubricating oil not applied 5.0-5.4 5.0-5.4 0.7~0.9 0.7-0.9
nozzle nut (Thread dia. x pitch) (M20 x 1.5) (M20 x 1.5) (M6 x 1.0) (M6 x 1.0)
. . Lubricating oil not applied 6.0~7.0 6.0~7.0
7 | Timer clamping nut | ™ a4 dia, x pitch) — - M12x1.75) | (M12x1.75)
Lubricating oll not applied | 1.5~2.0 1.5-2.0 _
8 | Glow plug (Thread dia. x pitch) | (M10x 1.25) | (M10x 1.25) ==
Lubricating oil not applied 5.56~6.5 5.5~6.5 —
9 | Stub shaft bolt (Thread dia. xpitch) | (M10x1.5) | (M10x 1.5) -
10 Governor weight Lubricating oil not applied 7.0-7.5 7.0-7.5 4.5~5.0 45-50
support nut (Thread dia. x pitch) (M12 x 1.25) (M12 x 1.25) (M12 x 1.25) (M12 x 1.25)
11| High pressure pipe | Lubricating oil not applied 3.0~3.5 3.0-3.5 3.0~-3.5 3.0~3.5
sleeve clamping nut (Thread dia. x pitch) (M12 x 1.5) (M12 x 1.5) (M12 x 1.5) (M12 x 1.5)
10-2 Standard bolt and nut
% : Lubricating oil not applied
‘ (Unit: kgf-m)
ftem Thread dia. x pitch Tightening torque Remarks
M6 x 1 1.0~1.2 1) When bolting the aluminum parts, tighten
e et A :
Hexagon headed boit M8 x 1.25 23.09 the bolts with 80% of the tightening torque
d specified in the Table.
(77) and nut M10x 1.5 4.5-5.5 2) 4T bolt and lock nut should be tightened
M12 x 1.75 8.0~10.0 with 60% of the torque shown in the table.
1/8 1.0
1/4 2.0
PT plu ;
P9 3/8 3.0
1/2 6.0
M8 1.3-1.7
Pipe joint bolt M12 25-3.5
Mi4 4.0~-5.0
Mi6 5.0~-5.5

10-1



12. Fuel Injection Pump for Direct Infection System

12-3. Disassembly

(1) Remove the bottom cover from the fuel . (4) Remove the fuel feed pump.
injection pump to drain lubricating oil from -
the fuel injection pump. | * Do pot disassemble t-he‘ fuel feed pump.

(2) Turn the fuel injection pump upside down
to drain fuel oil.

(3) Take out the governor weight assembly
using the governor weight extractor tool
- (special service tool)

% For separating the governor assembly
fromthe fuelinjection pump, referto Chap-
- ter 13, 13-3.

12-3
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12. Fuel Injection Pump for Direct Injection System

(17) Mount the fuel injection pump side cover.

(20) Tighten the holder stopper to the specified
torque. (kgf-m)

All models

Tightening torque 0.3

% Never tighten the delivery holder exces-
sively. Otherwise, it upsets, causing oil
lo leak through it.

(19) Tighten the delivery valve spring holder
to the specified torque. (kgf-m)

\ All models

Tightening torque 35~40

*1. Tighten the delivery valve spring holder
by handas far as possible. If the bolit
get hard to turn part way, the packing
or delivery valve may be out of position.
Remove, correct, and start tighten again.

. %2. Never tighten the delivery valve holder
excessively. Excessive tightening causes
the control rack to malfunction.

12-13
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13. Governor

13-5. Reassembly

Inspectall parts after disassembly andreplace
any parts as necessary. Before starting
reassembly, clean all parts and put them in
order. .

Make sure to readjust the unit after reassembly
to obtain the specified performance.

(1) Fix the bearing holder with a vise to hold
the fuel injection pump camshaft. Insert
the governor weight assembly in the taper
portion at the end of the fuel injection
pump camshaft. Mount the washer, and

- tighten the governor weight support nut o
with the specified torque. ' (3) After the stop lever is disassembled,

mount the stop lever return spring on the
stop lever, tap the stop lever lightly with a
' wooden hammer to insert it, and tighten
the stop lever stop pin. (DI only)

(kgf-m)
Governor weight support
‘ nut tightening torque
“Indirect injection system 70~75
Direct injection system 45~50 (4) After the control lever shaft is removed,

lightly tap and insert the control lever shaft

(2) Open the governor weight to the outside, andwasher frominside the governor case,

and insert the sleeve in the end of the fuel using an appropriate‘ plate.
injection pump camshaft. | (5) If the governor lever has been disassem-
% Make sure that the sleeve moves smoothly bled, tap in the spring pin.
after inserting it.
139
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15. Service Information for CARB ULG r'egu'latiiqn

Introduction

This chapter describes only the items designated as special specifica-
tions for servicing the TNE engine under 25 HP that complies with CARB
ULG regulation (Regulation for small Utility engines and Lawn & Garden
from California Air Resource Board, effects to the englnes manufactured
on Jan. 1st 1995 and Iater)

15-1. Emission control label
15-1-1. Content of the label

Size ahd contents of the label are as shown below.

[ Example ]

— :

79

(TMPORTANT ENGINE INFORMATION]

ENGINE FAMILY SYD1. 4UBD2RA
DISPLACEMENT 1426 cm?®
MANUFACTURE NO. GA

[THIS ENGINE MEETS 1995 CALIFORNIA
EMISSION REGULATIONS FOR UTILITY AND
LAWN AND GARDEN EQUIPMENT ENGINES

REFER TO OWNER'S MANUAL FOR MAINTE-
NANCE SPECIFICATIONS & ADUUSTMENTS

YANMAR DIESEL ENGINE
CO. . LTD.

a7
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