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2. Lifting Machine Without Attachment

Pass the cables through the lifting points on the
crawlers as indicated in page 4 and bring loose
ends of cables together at machine center of
gravity. Attach to an overhead lifting device with a
rated lifting capacity sufficient to lift the machine.

See Figures 5.7B to 5.9B for better reference.

IMPORTANT: Lifting machine with wider track
shoes will tend to shift the Center of Gravity slightly
forward, toward the center of the slewing ring.

AN DANGER AN

Always use proper lifting equipment and devices.
Use of improper lifting equipment could allow the
load to shift or fall causing severe damage, serious
injury or death.

AN WARNING N

Do not use the counterweight lifting eyes to lift
machine.

WEIGHT : 16,400 kg (36,160 Ibs) 5,:
SHOE : 600 mm (23.6") E\é,
MODEL : SK210-VI =
€
o
o
S
CENTER OF GRAVITY N
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765 m |
670 mm (30.1%)/ 645 mm
(26.4") (25.4")

PLACE BLOCK BETWEEN EACH CABLE AND FRAME

FIGURE 5.7B
A.One 33.5x15.4m Cable B.One 33.5x14.7 mCable C.Two 4.0 m Spreader Bars




1.SK210-VlIand SK210LC-VI GENERAL SPECIFICATIONS

The specifications found in this section are given on the Standard SK210 LC -VI Hydraulic Excavator as
manufactured. No modifications or options are taken in to consideration in regard to these specifications.

1-A.MACHINE DIMENSIONS

600 mm Track Shoes: Machine dimensions with Standard Boom {5.65 m (18’6”)}, Standard Arm {2.94 m (9’ 8")},
Bucket {0.81 m® (1.06 yrd3)}, and Track Shoes {600 mm (23.6”)}.

9,410mm (30'-10")

2,750mm (9'-0")

f ro—
2,930mm (9'-7")

2,910 mm (9'-7")

1,060mm

X349

4,170mm (13'-8"), 4,450mm 14'-7" -LC

4,960mm (16'-3")-LC
4,820mm (15-10")

¢ Marked dimensions do not include height of grouser.

800 mm Track Shoes: Machine dimensions with Standard Boom {5.65 m (18’ 6”)}, Standard Arm {2.94 m (9’ 8”)},
Bucket {0.81 m3 (1.06 yrd3)}, and Track Shoes {800 mm (23.6”)}.

9,410mm (30'-10")
2,750mm (9'-0") _
) £ ’ A
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3 | 2
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= &
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1,060mm

X(36')

(17.7"

4,170mm (13'-8"), 4,450mm 14'-7" -LC

4,960mm (16'-3")-LC
4,820mm (15-10")

3,190mm (10'-6")

$¢Marked dimensions do not include height of grouser.

1-B. WORKINGWEIGHTS

TRIPLE GROUSER SHOES

Track Shoe Width mm (in) 600 (23.6) 700 (27.6) 800 (31.5) 900 (35.4)
Overall Width m (ft-in) 2.99 (9-10) 3.09 (10-2) 3.19 (10-6) 3.29 (10-10)
Ground Pressure  kg/cm2 (psi) 0.43 (6.11) 0.37 (5.40) 0.33 (4.83) 0.30 (4.27)
Working Weight kg (lbs) 20,500 (45,200) 21,000 (46,300) 21,300 (47,000) 21,500 (47,000)

Bucket Weight: 650 kg (1,430 Ibs)




SK210 RATED OBJECT HANDLING CAPACITIESTABLE
800 mm Shoe Width

Axis LIFT POINT (axis)

ARM (See the following table)

Z2

BOOM (See the following table) /A% }\

COUNTERWEIGHT 4,500kg (9900 Ib) VA4 \,/ /

WORKING CONDITIONS: \/ N

*With no tool (bucket, clamshell, etc.). If
object handling is performed with tool \
installed, the weight of the tool shall be Fl mh jJ

!
ﬁ

deducted from the values of this table.
*\With extended bucket cylinder.
*Ona compact or horizontal, level ground.
*In complete swing of the upper structure. /

WORKING CIRCUIT
PRESSURE 34,300 kPa (4975 psi) /

HOLDING CIRCUIT
PRESSURE 34,300 kPa (4975 psi) /

AXIS OF ROTATION /

ouTREACHmm» O 1 2 3 4 5 6 7 8 9

O O b W = O =N W | OO O N 00 |©

These loads are valid for the height of the considered Zone (Z1, Z2, Z3) for the intended outreach.

BOOM LENGTH 5.65 m Outreach
Armlength| LD* |Zone| 3m 45m 6m 75m 9m (I\élgg%m:o?t E‘Z%ﬁ‘)
z2 -- 4340 kg 2940 kg -- --
240m 2.80m Z1 6 310 kg 5600 kg 3640 kg 2650 kg -- 2410 kg (8.10 m)
Z3 | 11010 kg 3690 kg -- -- --
z2 -- 4410 kg 2980 kg - -
2.94m 3.33m Z1 6 650 kg 5560 kg 3610 kg 2580 kg -- 2180 kg (8.59 m)
Z3 | 10960 kg 3610 kg -- -- --
Z2 -- 4470 kg 3010 kg - -
3.33m 3.72m Z1 7 430 kg 5480 kg 3560 kg 2540 kg -- 2010 kg (8.95 m)
Z3 | 10750 kg 3540 kg 2550 kg - -
* LD = Distance from Boom point to Hook point
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1-M. LIFTING CAPACITIES (KAISPEC’S)
1.Do not attempt to lift any load that exceeds these rated values at their specified load radii and heights.

2. Lifting capacities assume a machine standing on a level, firm, and uniform supporting surface. Operator must
make allowance for job conditions such as soft or uneven ground, out of level conditions, side loads, sudden
stopping of loads, hazardous conditions, inexperienced personnel, weight of various other buckets, lifting slings,
attachments, etc.

3.Ratings at bucket lift hook.

4.The previous rated loads are in compliance with SAE Hydraulic Excavator Lift Capacity Standard J 1097. They
do not exceed 87% of hydraulic lifting capacity or 75% of tipping load. Rated loads marked with and asterisk (*) are
limited by hydraulic capacity rather than tipping load.

5. Operator should be fully acquainted with the operator’s manual before operating this machine. Rules for safe
operation of equipment should be followed at all times.

6.Capacities apply to the machine as originally manufactured and normally equipped by the manufacturer.
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3 TORQUE SPECIFICATIONS
The following Torque Specifications are provided for use when actual torque value of a fastener is not known.
3-A. CAPSCREWS and NUTS

1.Metric Coarse Thread Standard Tightening Torque Values. Make certain to tighten all Capscrews and Nuts to
propertorque values.

Nominal

48T

7T

109T

SIZE

NO LUBRICATION

OIL LUBRICATION

NO LUBRICATION

OIL LUBRICATION

NO LUBRICATION

OIL LUBRICATION

M6 P=1

0.45+0.05 (3.2+0.4)

0.38+0.04(2.7+0.3)

0.98+0.1 (7.1+0.7)

0.83+0.08 (6.0+0.6)

1.77+0.18 (12.8+1.3

1.5£0.15 (10.841.1)

M8 P=1.25

1.09+0.11 (7.9+0.8)

0.92+0.09 (6.6+0.7)

2.4+0.2 (17.3+1.4)

2.020.2 (14.4+1.4)

4.3+0.4 (31.0+2.9)

3.6+0.4 (26.0+2.9)

M10 P=1.5

2.2:0.2 (15.9+1.4)

1.83+0.18 (13.2+1.3

4.7+0.5 (33.9+3.6)

4.0+0.4 (28.9+2.9)

8.5+0.9 (61.3+6.5)

7.2+0.7 (52.0+5.1)

M12 P=1.75

3.7+0.4 (26.7+2.9)

3.2+0.3 (23.1+2.2)

8.120.8 (58.5+5.8)

6.8+0.7 (49.15.1)

14.6+1.5 (105+10.8)

12.3+1.2 (88.8+8.7)

M14 P=2

5.9+0.6 (42.6+4.3)

5.0+0.5 (36.1+3.6)

12.8+1.3 (92.5+9.4)

10.8+1.1 (78.0+7.9)

23+2 (166+14)

19.5+1.9 (140+14)

M16 P=2

9.0+.09 (64.9:6.5)

7.6+0.7 (54.8+5.1)

19.5+2.0 (140+14.4)

16.4+1.6 (118+11.5)

35+4 (252+28.9)

29+3 (209+21.6)

M18 P=2.5

12.4+1.2 (89.6+8.7)

10.5+1.0 (75.8+7.2)

27+3 (195£22)

23+2 (166+14)

49+5 (354+36)

4124 (296+29)

M20 P=2.5

17.5+1.7 (126+12.3)

14.7+1.4 (106+10.1)

384 (274+29)

32+3 (231:22)

68+7 (491+51)

57+6 (412+43)

M22 P=2.5

23+2 (166+14)

19.6+2.0 (142+14)

515 (368+36)

43+4 (310+2

929 (663+65)

77+7 (555+58)

M24 P=3

30+3 (217:22)

24+3 (173+22)

65+7 (469+51)

118+12 (852+87)

96+10 (693+72)

M27 P=3

44:4 (318+29)

36+3 (260+22)

96+10 (693+72)

9)
53+5 (383+36)
78+8 (563+58)

173£17 (1250+120)

140+14 (1010100

M30 P=3.5

60+6 (433+43)

505 (361+36)

13113 (946+94)

110+11 (794+79)

235124 (1700+170)

198+20 (1430+140

M33 P=3.5

818 (585:58)

68+7 (491+51

176+18 (1270+130)

48+15 (1070+110)

1317+32 (2290+200

266+27 (1920+200

M36 P=4

105£10 (758+72)

)
88+9 (636+65)

22723 (1640+170)

190+19 (1370+140)

40941 (2960+300)

)
)
)
)

343+34 (2480+250

Torque Value Units = kgf-m (ft-Ibs)

2.Metric Fine Thread Standard Tightening Torque Values. Make certain to tighten all Capscrews and Nuts to proper
torque values.

Nominal
SIZE

48T

7T

109T

NO LUBRICATION

OIL LUBRICATION

NO LUBRICATION

OIL LUBRICATION

NO LUBRICATION

OIL LUBRICATION

M8 P=1.0

1.15+0.11 (8.3+0.8)

0.970.1(7.0£0.7)

2.5:0.2 (18.0+1.4)

2.120.2 (15.2+1.4)

4.5+0.4 (32.5+2.9)

3.8+0.4 (27.442.9)

M10 P=1.25

2.3:0.2 (16.6+1.4)

1.91+£0.19 (13.8+1.4

4.9+0.5 (35.4:3.6)

4.2+0.4 (30.3+2.9)

8.9+0.9 (64.2:+6.5)

7.5+0.7 (54.2+5.1)

M12 P=1.25

4.0+0.4 (28.9+2.9)

3.4+0.3 (24.5+2.2)

8.7+0.9 (62.8+6.5)

7.3+0.7 (52.7+5.1)

15.7+1.6 (11313)

13.2+1.3 (95.3+9.4)

M16 P=1.50

9.4+0.9 (67.9+6.5)

7.9+0.8 (57.0+5.8)

20+2 (144:14)

7.2+1.7 (124+12)

374 (267+29)

313 (22422)

M20 P=1.50

199 (18714

15.8+1.6 (114x14)

41+4 (296+29)

3413 (246+22)

74+7 (535+51)

62+6 (448+43)

M24 P=2.0

27+3 (195£22)

70+7 (506+51)

58+6 (419+43)

126+12 (91087)

105+10 (758+72)

M30 P=2.0

)
32+3 (231:22)
65+6 (469+43)

54+5 (390+36)

142+14 (1030+100)

118212 (852+87)

255126 (1840+190)

212+21 (1530+150)

M36 P=3.0

109+11 (787+79)

919 (657+65)

238123 (1720+170)

19820 (1430+140)

42843 (3090+310)

35736 (2580+260)

Torque Value Units = kgf-m (ft-Ibs)
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1.2

BOOM MAINTANCE STANDARD
Clearance of pin and bushing on
boom section

(1)

1. BOOM

Fig. 1-2 Clearance of pin and bushing on boom section
Table 1-2 Unit: mm (Ft-in)
" . Repair- .
Sym- ' - Pin dia. Bushing I.D. | Standard Service
bol | 1t Pin part No. Pin dia. Tolerance | Tolerance value Iae ?/Ieel Limit Remedy
+.204mm +.224mm
(+0.0080") | (+0.0088")
A|Boom 241974651 +0.20mm | -0:073mm | +0.053mm
q) gon.m (+0.0008“) (-0.0029' ) (+00021 ! )
Boom (3.5433") (Oooggorgn)] +.230mm
cylinder e (+0.0091")
B (head YNO2B01185P1 0.150mm | +.250mm
side) (-0.0059") | (+0.0098")
+0.130mm
More
Boom (+0.0051") | tran | 2.5mm | Fepiace
C| cylinder YNO2B01186P1 2.0mm| (0.1 bushing
(rod side) +0.30mm 0.8" ' or pin
(+0.0012") (0.8
-0.030mm +.260mm
+.230mm "
D YN02BO1187P1 | ¢ 85mm | (-0-0012) | (10,0091") (Iﬂ'gé.fn )
Arr_‘n (3.3464") +0.150mm (+'0 0047")
g_‘::)‘d +0.20mm +.250mm
I " 1
(+0.0008") (+0.0098")
o YR02B0T272P1 -0.020mm +0.130mm
(-0.0008") (+0.0051")

# Mark Shows Ground Pin (EU spec.)




Attachment Specifications
Dynamic Acera

Unit mm (ft-in.)

3.2 BUCKET DIMENSIONAL TABLE KAI SPECIFICATIONS

SK210 SK250
A 442mm (17.401”) 514mm (20.236")
B R 1,450mm (R 57.086") R1,515mm (R 59.645")
D 399mm (15.708") 399mm (15.708")
d, @ 80mm (3.149") g  90mm (3.543")
d, @ 80mm (3.149") @  90mm (3.453")
E 327mm (12.873") 327mm (12.873")
F 837mm (32.952") 1060mm (41.732")
E 150mm (5.905") 145mm (5.708")
r, 130mm (5.118") 133mm (5.236")
o 96.75° 102.86°

532mm (20.944")

542mm (21.338")
480mm (18.897")

470mm (18.503")

~ | -

-

30mm (1.181")

30mm (1.181")

N

@ 80mm *+%, (3.149" %019

- .004

) @ 90mm 5 (2.559" 00z )

md = Nad

. @ 85mm (3.346") (%] 95mm (3.740")
. 15mm (.590") 15mm (.590")
. 17mm (.669") 17mm (.669")
ts 27mm (.669") 27mm (1.062")

LEGEND BUCKET and BUCKET PIN

BUCKET

BUCKET PIN

bracket

tooth tip

Bracket inside width
Diameter of pin
Diameter of pin
Bracket inside width

(*for reference only)
r,.  Clearance fo linkage
(*for reference only)

Alpha angle

Distance from bucket pin to

Side cutter outside width
r..  Clearance radious of arm

Distance between pins of I:

Overall length of pin

Length under head to center
line of retainer hole

Length of taper

Diameter of pin
Diameter of head
Center line of alignment hole

Diameter of retainer and
alignment hole (2 Places)

Lenght of pin head
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4. PLUG

(1) Plug for hydraulic pipe joint

1) Cap nut (Joint plug) Table 4-1
Appl‘icable Opposing flat
[ 4\ OP}{_‘?‘? A Cap nut partsNo.| T screw R
s_ o 6 ZF83H06000 | M12x1.5 | 14 | 14
N B “i‘ . 8 ZF83H08000 M14x1.5 | 17 17
f\.‘ ;o 10 ZF83H10000 | M16x1.5 | 17 | 19
H s —{i 12 ZF8$3H12000 | M18x1.5 | 19 | 22
j 4 ; 15 ZF83H15000 M22x1.5 | 24 27
\ 18 ZF83H18000 M26x1.5 | 27 | 32
Hi /T screw\ H
22 ZF83H?22000 M30x1.5 | 32 | 36
28 ZF83H?28000 M36x1.5 | 38 | 41
2) Plug (Tube plug) Table 4-2
Applicable
— T pipe Plug parts No.
S . J O.D:A
- —IIT ) 6 ZF83P06000
o H‘ L < 8 ZF83P08000
7 i : 10 ZF83P10000
'I'";J:; L~ 12 ZF83P12000
) 15 ZF83P15000
Flareless 18 ZF83P18000
joint body Nut 22 ZF83P22000
28 ZF83P28000
3) Nut Table 4-3
Applicable Opposing
O.p]13p‘:3 A Nut parts No. D screw flat
D screw 6 ZF93N06000 | M12x1.5 14
o <« 8 ZF93N08000 | M14x1.5 17
* 10 ZF93N10000 M16x1.5 19
S 12 ZF93N12000 M18x1.5 22
/ 15 ZF93N15000 | M22x1.5 27
18 ZF93N18000 | M26x1.5 32
22 ZF93N22000 | M30x1.5 36
28 ZF93N28000 | M36x1.5 41
32 ZF93N32000 | M42x1.5 50
35 ZF93N35000 | M45x1.5 55
38 ZF93N38000 | M48x1.5 60




11. ENGINE MOUNTING PEDESTAL

3 350(13.8”) . Note) Hold the oil pan
:250(9.84”) 16.,: . 325(12.8") i :16 section of engine.
598 (0.637) (0.63")
S
oL
LA
............ (‘f) ot bt
e
16 245(9.65") 16
(0.63°)| 140 40 |(0.63")
—~ (1.577) .
5 (1.577)
S
o o
S NS
------------ I
n| ™
88 L ] i
©| ~
8
s Material : Plywood or wooden plate

Fig. 11-1_Engine stand

12. TRACK SPRING SET JIG

Retainer nut

Retainer plate

700

K / \ Stand

| —Hydraulic jack

Base

14



Unit : Hour

Group Location Wo(lil;lfg be Unit Remark :Ié§+g$3'
SE-26| Pressure sensor*P1 negative control Replace 1 0.5
SE-27| Pressure sensor*P2 negative control Replace 1 0.5
SE-28| Pressure sensorsBack pressure Replace 1 0.5

Solenoid

5V-1{ Swing parking SOL Replace | 1| enotnpondommg 05
SV-2| Attachment boost pressure SOL Replace 1 i‘;ﬂ;‘;‘;{,’?ﬁgﬁi‘;‘;ﬁ‘lﬁﬁf’e block 0.5

SV-3| 2-speed travel SOL Replace 1 lﬂﬂ;‘ﬁ&?ggﬁﬁi‘;‘;ﬁj‘;ﬁf’e block 0.5

SV-4| Level lock SOL Replace 1 lﬂ;{ﬁiﬁg@gﬁ?ﬁ‘;‘ﬁ‘ﬁf{,ﬁv‘* block 0.5

Switch

‘g SW-1| Key switch Replace 1 0.3
qé SW-2| Switch assy (Mode, buzzer stop) Replace 1 0.3
% SW-3| 2-speed travel switch Replace 1 0.3
g SW-4| Swing parking release switch Replace 1 0.3
ii) SW-5| KPSS release switch Replace 1 0.3
il.)) SW-6| Engine water temperature switch Replace 1 0.3
i SW-7| Engine oil pressure switch Replace 1 0.3
© | SW-8| Clogged air filter switch Replace 1 0.3
SW-10| Horn switch Replace 1 0.3
SW-11| Lever lock switch Replace 1 0.3
SW-13| Air conditioner switch Replace 1 0.3
SW-19| Wiper interlock switch Replace 1 0.3
SW-20| Switch assy (Wiper, washer, work light) Replace 1 0.3
SW-21| Attachment boost pressure switch Replace 1 0.3
SW-23| Engine oil level switch Replace 1 0.3
SW-24] Engine cooling coolant level switch Replace 1 0.3
SW-25| Hydraulic level switch Replace 1 0.3

1-8



Unit : Hour

MODEL
NAME OF WORK NAME OF TROUBLE 6DS
(6D34-T)
Timing gear (chain) casing 03«40
Detaching/attaching or replacing timing gear |Timing gear (chain) casing makes an unusual
casing. sound.
Timing gear (chain) casing parts are faulty.
Oil leaks from gasket. 4.5
Timing gear casing system in general is out of
order.
Replacing timing gear casing packing. Oil leaks from gasket. 4.5
Detaching, attaching and replacing timing Timing gear casing in general is out of order.
gear casing cover. '
Replacing cam shaft gear and idle gear. Idle gear parts are defective.
Cam shaft gear is installed incorrectly. 5.3
Cam shaft gear parts are defective.
Replacing idle gear bushing Timing gear casing in general is out of order.
Note : Flywheel housing is dismantled. ’
Crank shaft 0351
Detaching/attaching or replacing crank shaft.
eIncl. : (1) Detaching/attaching engine. 24.0
(2) Adjusting idling.
Replacing crank shaft rear oil seal. Oil leaks from rear oil seal.
(On-machine)
JIncl.: Detaching and attaching 7.0
transmission and flywheel.
Detaching/attaching or replacing crank pulley. |Crank shaft pulley parts are faulty.
(On-machine) Crank shaft pulley nuts are loosened.
JIncl. © Detaching and attaching radiator 3.0
shroud and fan.
Detaching/attaching or replacing crank pulley. |Flywheel mounting bolts are broken.
JIncl.: Detaching and attaching (incl. loosening) 6.5
transmission.
Detaching/attaching or replacing flywheel Flywheel ring gear is worn.
ring gear. (single body) Flywheel ring gear is broken. 0.5
Replacing flywheel pilot bearing. (single) Flywheel pilot bearing parts are faulty. 0.2
Replacing flywheel front oil seal. Oil leaks from front oil seal.
(On-machine) 5.0

(1) Detaching and attaching fan and
front cover.

JIncl. :

Replacing crank shaft gear. (On-machine)

Crank shaft gear is worn.
Crank shaft gear is broken.

2-10




PERFORMANCE INSPECTION SPECIFICATION CHART

Auxiliary */,,

Auxilary port relief are as follows:
Swing priority, Breaker, Nibler Breaker

Levers in neutral for neutral

then activate circuit to take
activated readings

LLO8U0101~
MEASURING
INSPECTION ITEM PRESSURE Adj:s.m:ent CONDITION,
READING FROM SPECIFICATION o FUNCTION
Cleanliness of Hydraulic Oil Hydraulic Oil Tank Class: NAS 7-9 N/A Take Sample
Temperature of Hydraulic Oil Hydraulic Oil Tank Surface |- 45~55|°F-113~131 NA Ambient Temperature
-10°C ~ 50°C
Engine Coolant Temperature Radiator Surface °C- 60~90|°F-140~194 N/A (14°F ~ 122°F)
STANDARDS Low Idle 950~1025 RPM 5 Throttle @ "LO"- Idle
FOR § Display change switch on 227
M- M ~ oo e [TeTEN
TESTING o ode gauge cluster 2290~2345 RPM S23 Throttle @ "HI"- Idle
% A- Mode 1925~1975 % 5 "é Throttle @ "HI"- Idle
b B- Mode 2290~2345 o= Throttle @ "HI"- Idle
SYSTEM COMPONENT | GAUGE @ | SIZE | PORT| Kgficm? | Psi  |Adjpoint | Measuring Condition
PILOT CIRCUIT PRIMARY PRESSURE Gear Pump a7 50~55 710~780 P3 Engine - Hi ldle
POWERBOOST F_ Main Pump a1 380~395| 5400~5616| MR1 | Boom Raising
MAIN R a2
. al -,
RELIEF ATTACHMENT RH__[Main Pump —5 | 350~355 | 4977~5048| MR1 | Boom Raising
LH
Port relief valves are set at a precise flow rate and cannot be adjusted on the machine. Port relief valves can be checked
NOTE: for excessive leakage by increasing the value of main relief valve. (turn main relief clockwise one complete turn). Check
at low idle, heavy lift on (if Applicable). Refer to chart below for port relief valve.
BOOM ROD Main Pump al |350~385 | 4977~5474] OR4 | Boom Down
(DONOTADJUST) | HEAD a2 |350~405 | 4977~5760| OR3 | Boom Up
ARM ROD Main Pump al |350~405 |4977~5760 OR8 Arm Out (Cylinder In)
(DONOTADJUST) [ HEAD a2 |350~385 |4977~5474| OR7 | Arm In (Cylinder Out)
BUCKET ROD Main Pump | < al | 350~385|4977~5474 OR1 | Bucket Out
PORT (DONOTADJUST) | HEAD T a2 | 350~405]4977~5760 | OR2 | Bucket In
RELIEFS SWING Left | Mainpump | & | @2 [327~335]4653~5050 | OR5 | BucketLock, Stall Swing
Right a2 | 327~335 | 4653~5050 OR6 | Bucket Lock, Stall Swing
AUXILIARY ¥/, Al | Main Pump ala2 | 350~365 | 4977~5190 Auxiliary Attachment Stalled
Forward a1 | 350~365| 4977~5190 "M"-Mode, Engine at Hi Idle.
TRAVEL Reverse ) a2 350~365 | 4977~5190 Simultaneous LH/RH Travel
(DONOT ADJUST) Main Pump Engaged
Forward a1 | 350~365 | 4977~5190 "M"-Mode, Engine at Hi Idle.
Reverse a2 | 350~365 | 4977~5190 e ousS LR Trave!
SYSTEM COMPONENT | GAUGE @ | Kgf/cm? Adjpoint | Measuring Condition
P1 by-pass D 5.5~6.5| 330~360 | Neutral
No.20 Arm out
cut valve 5 23~26 634~660 | activated
-~ [}
P2 by-pass 3 ] No.21 5.5~6.5 | 330~360 | Neutral )
cut valve B 3 § : 2326 634-660 | activated Boom up or Bucket dig
=] o
PRO':IOAEENAL Travel c g = |noo 155765 | 330~360 | Neutral A i o Bucket di
BLOCK Straight valve 5 8 24~28 | 345~680 | activated rmin or Bucket dig
2
Arm variable g o 23~25 633~650 Neutral .
recirculation A > g No.23 24~0 450~200 | activated Armin
o
P1 pump o & g NoLoq |20 | 730~760 | Neutral Power Shift
proportional valve | @ = & |No**[10~24 | 350~680 | activated ax [ wx [ %
Pump Regulation S (=) -
P2 pump 29 = No.25 28~30 730~760 Neutral Power Shift
proportional valve “10-24 | 350680 | activated il Bl
Power Shift:
*** _..All controls in neutral 0~10 mA NOTE :
** _..Front attachment stalled ~ 0~10 mA Take Mea_surenlen"fs
* .....Both travel motors stalled  10~30 mA M-Mode Engine at "HI" Idle.

reading,




OVER LOAD RELIEF VALVES

D. OR3 Boom Up Over load Relief

1. Operate Boom Up Control until boom
is completely up and hold.

2. Record reading from Pressure Gauge
ata1l or a2 test port on P1 or P2 Main
Pump. Compare reading to proper
chart for specific machin being tested.

3. Locate OR3 on Main Control Valve,
loosen locknut and adjust OR3 to test
bench pressure. See Figure 14.27.

4. Secure locknut TO 2.8 ~3.2 kgfm?
(20~30 ft.Ib).

E. OR4 Boom Down over Load Relief

1. Operate Boom Down Control until
boom is completely down and hold.

2. Record reading from Pressure Gauge
at atest port on P1 Main Pump. Com-
pare reading to proper chart for spe-
cific machine being tested.

3. Locate OR4 on Main Control Valve,
loosen locknut and adjust OR4 to test
bench pressure. See Figure 14.27.

4. Secure locknut, 2.8 ~3.2 kgfm?(20~30
ft.Ib).

F. OR1 Bucket In (DIG) Over Load Relief

1. Operate bucket in control until bucket
is completely in, then hold.

2. Record reading from Pressure Gauge
ata1 test porton P1 Main Pump. Com-
pare reading to proper chart for spe-
cific machine being tested.

3. Locate OR1 on Main Control Valve,
loosen locknut and adjust OR1 to test
bench pressure. See Figure 14.27.

4. Secure locknut, 2.8 ~3.2 kgfm?(20~30
ft.Ib).

NOTE
Turning Over Load Adjusting Screw
Clockwise One turn
Increases Pressure Approximately
108 kgf/cm? 180 (2560 psi)
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VAN WARNING VA

* PRECISE ADJUSTMENT OF THE MACHINE'S
OVER LOAD RELIEF VALVES IS
NOT POSSIBLE ON THE MACHINE.

* SHOULD A PROBLEM BE FOUND WITH THE
OVER LOAD RELIEF VALVES,ITIS
RECOMMENDED TO REPLACE FAULTY
OVER LOAD RELIEF VALVES.

SUCH ADJUSTMENT COULD VOID WARRANTY.

MR1 OR2 OR3
Nega-Con
— [— back press.
circuit
00 /Tn1
© D © &
sijcloxele)0
k\@\ @ @ ®
CJCIEN
l - M Nega-Con
circuit
Pn1
OR1 OR4 )
Figure 14.27 *
Nega-Con
circuit
Pn2 ‘
o
©
o]
ORB/

Figure 14.28 *
* Note: Swing Priority not shown




SWING DRIFT

SWING DRIFT
A. Tools & Equipment.

1.

Device for Marking Starting Point

2. Stopwatch

B. Machine Settings & Site Condition

1.

2,

Hydraulic oil temperature at 45°C to 55°
(113°F to 131°F).
Firm testing area with 10° slope.

C. Swing Drift Test

1.

Move the machine to a firm testing area
with 10° slope as shown in Figure 4.8.

Operate the Bucket In Control until bucket
is completely in (extending cylinder). See
Figure 4.9.

Operate the Arm Out Control until the arm
is completely out ( retracting cylinder).
See Figure 4.9.

Adjust the boom up or down until bucket
teeth are 1.5m (4'-11") from ground level.
See Figure 4.10.

Stop engine and allow the machine to sit
for 20 seconds.

Measure the distance the swing drifted,
down grade, while sitting. Record the
distance. See Figure 4.11.

Repeat steps 2 through 6 two more times.
Average the distances and compare av-
erage to the Swing Drift Specification
Chart.

Start engine and swing machine 180°.
Repeat steps 2 through 7.

10° SLOPE

FIGURE 4.8
4 N\ 4 N\
Qnﬁi’
b us
. _J
ARM OUT BUCKET IN
CYLINDER RETRACTED CYLINDER EXTENDED

FIGURE 4.9

FIGURE 4.10

STARTING
POINT

]

B

STOPPING
POINT (20 SEC.)

-

)

FIGURE 4.11

SWING DRIFT SPECIFICATIONS

MODEL

SPECIFICATION

SK210 ~ SK250

Omm (0") / 20 Seconds

24




PRE-CHECKS PRIOR TO PREFORMING ADJUSTMENT “A”

NOTE
With key in the “ON” position and engine not
running, Gauge cluster display must read
“‘MONITOR SYSTEM OK”. If any warning Icons
are visible in gauge cluster display, preform the Screen Change
proper maintenance or repairs to correct the Switch
problem. Then proceed to Adjustment “A”. See \

Figure 10.29 A.

System Ok

\L@ ¥ <

Monitor }

A. Emergency Stop Control, and Manual E] J
Throttle Cable \ J

1. Check the operation of Emergency
Stop control, confirm that cable moves

freely both in and out, and does not FIGURE 10.29 A
bind.

2. Emergency stop cable must be pushed Water
in to obtain proper engine Temperature
performance. Gauge
3. Confirm that the manual Throttle
Control Cable is pressed in (Release
position).

Screen Change
Switch
B. Verify engine RPM (Push Switch
. . Once)
1. If possible start engine, run excavator
hydraulic system until water temperature
is at normal operating range.
2. Verify engine RPM in “M” mode, “A” O
mode, and in “B”’mode by pushing
screen change switch once. Record

engine RPM readings for later

verification. See Figure 10.29 B. FIGURE 10.29 B
C. RPM Sensor Test Resistance value A_n
Proper adjustment of the RPM sensor is 23k 0 0.2k O @

critical to a successful Adjustment “A”

Procedure. With engine running press

screen change switch one time, RPM will

appear on screen.

1. If screen shows 0 RPM check the
following:

a. With engine OFF (not running)
disconnect the RPM sensor from the
machine electrical harness. Check the
resistance value of RPM sensor. Value
must be 2.3k ) = 0.2k ().

b. Connect the speed sensor, to a multi
meter. With engine running at low idle,

Voltage must be
4V or more.

measure the voltage AC. voltage must
be 4 V or more. See Figure 10.29 C. FIGURE 10.29 C
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SERVICE DIAGNOSTIC 28 ITEM CHECK CHART
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PUMP CONTROL

@
1)

2)

3)

Negative control

If ATT or travel action is performed, the
secondary pilot pressure changes each spool.
When the spool is changed, the negative
control pressure changes according to the
spool stroke. The negative control pressure is
then put into the negative control pressure
sensor. The back pressure in the control valve
(the return pressure to tank) is put into the
back pressure sensor.

Voltage outputs from the negative control
pressure sensor and the back pressure sensor
are put into the mechatro controller that
computes the delivery rate of the pump
according to the voltage inputs.

P-Q control

The voltage output of the high pressure
sensor that is attached to the pump is put
into the mechatro controller. The controller
then performs pilot signal processing and
computes the delivery rate of the pump
according to
pressure).

the voltage input (=load

®
1)

2)

3)

Determining the delivery rate of pump

The lower of the pump delivery rate
computed in the negative control and the
pump delivery rate computed in the P-Q
control is selected and put out as a current
command to the solenoid proportional valve
according to the delivery rate.

The solenoid proportional valve of each pump
puts out the secondary pilot pressure
according to the current command from the
mechatro controller. It changes the tilting
angle of the pump and controls the delivery
rate of the pump.

As the result, a delivery rate according to the
negative control pressure is supplied to the
actuator via the control valve. If load to the
actuator increases, the voltage from the high
pressure sensor is put into the mechatro
controller. This insures that the machine is
operated without engine failure even if load
to the pump is increased.



(1) Display on LCD by the work mode switch

Work mode Pattern System summary
A (Assist) mode ©) The system recognizes the operator’s action, automatically
E Digging adjusts the machine into four patterns shown on the left
Ditch digging and causes the mode to flash.
Trench box digging
@) The below controls are performed as the result of
| ! Leveling judgment.
‘4 Slope finishing » Engine revolution control
e Pump control
©) o Arm variable recirculation control
‘, A Spreading e Boom conflux control
3 @
QL!, Tamping
Lo |
® ¢ In all modes(standby and travel)
OK Others
M (manual) mode Display lamp The mode is suited for heavy load work in which operating
lever actions are recognized sensitively and the machine is
operated at high speed with its priority laid on the rate of
operation.
B (breaker) mode Display lamp Where the breaker and other require a limit to the max..
flow rate

o Operation in flow adjust mode

1) After the engine stops, turn the starter switch to TONJ
and the mode switch to “B” and turn the screen change
switch to TON] for 3-10 sec. Then the adjust mode is
available.

2) When the engine starts, 21(£ /min. is indicated in the
primary stage. After that, the previous value is
indicated. The value incre:fses by 10 /min. each time
the mode switch is pushed one time and decreafes by
30 /min. each time the buzzer stop switch is pressed.

3) To release the adjust mode, turn the screen select
switch to TONJ again.

(2) Display on LCD by the screen change switch
The engine revolution and the cumulative hours from the engine oil change are indicated.

LCD display Operating procedure Buzzer sound
MONITOR
SYSTEM OK 1515 RPM
Normal None
display 256Hr. AFT E/G OIL CH

Supplementary explanation :
If the screen change switch is pressed, the above three
screen may be changed over.

12




(2) Gauge cluster (symbol C-2)
1) General view

GAUGE AND |
DISPLAY LAMP

Multi-Lock Connector (NIPPON Amp)
HOUSING 174931-1
Terminal 173645-3 (Gold Plating)

MULTI DISPLAY LCD
(LIQUID CRYSTAL

DISPLAY) CN21
) 2(C)3|4
SCREEN CHANGE | é 1]5]6]7]s
SWITCH
DRAIN HOLE
2) Connector CN21
No. Name XZ%E?, No. Name XZ%S?

1 |Fuel sensor 5 |[GND

2 | Engine coolant temp. sensor 6 | Power supply (+24V)

3 |RXD 2 (Serial communication) 7 |GND

4 |TXD 1 (Serial communication) 8 |[SHIELD

3) Function
@ It processes signals by communication between the gauge cluster and the mechatro controller, displays
them in lamps, displays them in LCDs and actuates the buzzer.

@ It puts out coolant temperature signals, fuel level signals and panel switch signals to the mechatro

controller through the communication port.

4) Display and summary of actuate item

No. ITtem name Type
1 |Monitor display LCD dot 128%55
2 | Gauge display (Coolant temp., Fuel level) Tolerance coil
3 |[Mode display (A - M - B) Lamp display (1.4W)
4 |Warning buzzer Piezoelectric type
5 |Screen change switch
6 |Back light For gauge Lamp (2W)
For SW, For LCD LED
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1. TRAVEL CIRCUIT

This section describes the following.

1
2)
3)
4)
1.1

Travel pilot circuit

Auto accel operation

Travel Supply Oil Main Circuit
Two Speed operation

TRAVEL PILOT CIRCUIT

Operation :

If travel 1is operation is performed, the secondary proportional pilot pressure comes out of ports @ or @ of the right-
hand or left hand pilot valves (10), enters the PAr and PAL ports of C/V and acts upon the low pressure sensor (SE-
9)and (SE-10). At the same time the pressure acts on the travel spools and changes them over. Because the low
pressure sensor (SE-9) and (SE-10) receives pilot pressure from the right hand and left hand pilot valves the com-
mand current from low pressure sensor (SE-9) and (SE-10) increases to the main controller C-1 as the pilot pressure
increase. This change in command current instructs the main controller C-1 to decrease the command current to the
Pump P1 (PSV-1) and pump P2 (PSV-2) proportional solenoids which changes the pump’s tilting angle (a) which in
turn increases the delivery rate of the P1 pump.

1.2 AUTO ACCEL OPERATION
Principle :

Proportional throttle control in relation to pilot valve operation with signal output by low pressure sensor.

Operation :

<Pilot Lever in neutral position>
If no pilot pressure is sent out to the low pressure sensor (SE-9) and (SE-10) for more than 4 seconds even if the accel
dial is turned to MAX, the engine revolution is reduced down to 1000~1050 rpm.

<Pilot Lever during operation position>

If a pilot pressure signal of 5.7kgf/cm? (81psi), {0.56MPa} or over enters the low pressure sensor of the machine with
standard specifications (travel, bucket, boom, swing and arm), a proportional command current from the low pressure
sensor instructs the main controller C-1 to brings the engine revolution up to one of two point: ® an rpm range to
match the amount of pilot lever stroke angle and amount of work the operator request (variable) or @ the rpm set by
the throttle potentiometer position.

1.3 TRAVEL DIGGING MAIN CIRCUIT
Operation :

2)

Increase in the delivery rate of the P1 pump and P2 pump:

The travel spools are shifted by pilot operation, the pressure drop of the negative control sensor SE-26 and SE-27; the
increase in command current of the pilot low pressure sensor (SE-9) and (SE-10) cause the main controller C-1 to
increase the delivery rate of the P1 pump and P2 pump by dropping the command current of the pump P1 PSV-1 and
pump P2 PSV-2 proportional solenoid valve.

When the travel spools are shifted, main pump oil is supplied to the travel motors (4) from the FOR ports of C/V and
reduces the oil to the low pressure reliefs, so the negative control pressure out of port Pn'l and Pn’2 of the C/V is
reduced to the negative control sensor SE-26 and SE-27. Meantime, the oil returned from the travel motors returns to
the tank from the REV ports of C/V, while being controlled by the travel spools.

1.4 TRAVEL TWO SPEED OPERATIONDIGGING MAIN CIRCUIT
Operation :

Increase in the rotational speed of the travel motors to increase travel spped:

The travel are default in first speed when the machine is started, when the two speed travel switch is selected on the
left hand console in the operator’s cab the solenoid SV-3 is activated and a pilot pressure of 750psi {53Kgcm?} is
directed thru the swivel joint (9) down to the travel motors.

1) When the travel spools are shifted, main pump oil is supplied to the travel motors (4) from the FOR ports of C/V and

with the two speed solenoid (SV-3) activated the pilot pressure enters the motors thru port Ps and acts upon the
swash plate of the travel motors and increases the tilt angle of the motor. This increased tilt angle decrease the
volume area of the motor and allows the same o1l volume to rotate the motor at a increased speed.

Example: if a typical travel motor rotates at 2 mph and has an internal area of 20 cc and a pump inputs 1 gallon of
oil into it; when the two speed change is made that same internal area is changed to only 10cc volumn and the same
1 gallon of pump oil will cause the motor to rotate at 4 mph.



6. ARM DIGGING CIRCUIT (Light Load)

This section explains the following operations.
1) Pilot circuit operating at arm in, light-load operating
2) Pilot circuit operating at arm in, light-load variable recirculation of main circuit oil

1.1 Pilot circuit operating at ARM in DIGGING, LIGHT LOAD
Purpose:

When the arm is at light load this allows faster cycle speed and reduces chance of cavitation - (time lag).
Principle:

The oil returning from the arm cylinder rod (R) is recirculated variably to the head (H) inside the C/V.
Operation:

1) If the arm digging operation is performed, the pilot secondary proportional pressure comes out of port @ of the right
pilot valve (10) and acts upon the low pressure sensor (SE7).

At the same time, the pressure is branched off to C/V ports { PAa port and the PLC2 port }, this pilot pressure changes
over the arm spool via port PAa and then shifts the arm lock valve selector spool.

2) The voltage output of the low pressure sensor (SE7) for the arm digging pilot operation is sent to the mechatro
controller (C-1) and is processed. Then, a command current which is proportional to the pilot input voltage (SKE7)is
output to the arm variable recirculation solenoid proportional valve (PSV-A) and positions the arm variable recircula-
tion spool via Pis port on the C/V to the maximum variable recirculation position.

3) The P2 pump proportional solenoid valve (PSV-2) and the delivery rates of the P1 and P2 pumps perform in response
to negative control that changes the flow rates in reverse proportion to the differential pressure between the negative
control pressure and the return back pressure.

1.2 ARMIN-LIGHT LOAD VARIABLE NORMAL RECIRCULATION MAIN CIRCUIT
Operation:

1) The oil returning from the arm cylinder (R) rod side pushes the arm lock valve open and enters the arm variable
recirculation spool down stream from the arm spool.

2) Since the passage to tank is restricted by the arm variable recirculation spool, the oil returning from the arm cylinder
(R) rod side arrives at the load check valve.

3) Since the (R) rod side pressure of the cylinder is higher than the (H) head side pressure when work load is light, the
pressure pushes the load check valve open and is recirculated to the (H) side so as to speed up the light-load digging
operation.

4) Cavitation prevention control in arm digging operation
If the engine speed and the arm in pilot pressure are light then the controller senses this from the SE7 pilot sensor
and the rpm sensor, the main controller (C-1) outputs a command current to the arm variable solenoid proportional
valve(PSV-A), and brings the arm in under maximum variable recirculation position to prevent cavitation from occur-
ring.
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11. OPTION HYDRAULIC CIRCUIT AND COMPONENTS Aop| icable machines YNOT-30001~

YQ07-03501~
LQ08-04501~
LLO8-03001~

11.1 Boom & Arm safety

MAIN PUNP 400kgf/cm’
— — y (5700psi)
| _ _\_ -
i~ | | ’
| ym:—c 5| | Boow crLinoer (L
X
o , ( L H—
- 51
_ _p2| Pt _ _ _ _
l L4 | |
|
| | T 50
|
| BOON CYLINDER (RH)
| |
400kgf/cm'
(5700psi)
|
NOTE 2,3 | 400kgf/cm’
HYD. TANK I (5700psi) ARM CYLINDER
1]
B
| - |
I ~_ ” k
PBb ) 52
! — PBa § —5r

T

Yol
5
—
>
éj{

~

AT

Bb Aa

|
| CRb (VN : J\
Ab H?JJ‘ ‘J‘gé Ba

T

(el

v
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! Boom & Arm Safety Spec.| YNO1Z00094P1
- — - -P - - — NO. NAME PART NO. MODEL NO.
| 50| HOLDIND VALVE YM28V00001F1 | KHCV20PO
| | 51| HOLDIND VALVE YM28V00002F1 | KHCV20PO
52| HOLDIND VALVE YN28V00008F1 | KHCV20PO

Note:Add this hydraulic circuit to following circuit

for completion.

DWG NO. REMARKS
YNO1Z00090P1 | SK210(LC) VI EU
LQ01700032P1 | SK250(LC) VI EU
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13. MAIN PIPING

No NAME QTY REMARKS No NAME QTY REMARKS No. NAME QTY REMARKS No NAME QTY REMARKS No NAME QTY REMARKS
(1) | YN30HO00003F1 Pump delivery 3 | ELBOW 2 1” 3/16-12UN-PF1 || 3 | LOCK WASHER | 8 Mi12 4 | CLAMP 1 6 | HOSE ; 1=2850 1 Arm in command (PL)
1 | HOSE ; L=1060 1 P1 pump delivery 4 |ORING 4 1B A18 4 |PLUG 2 5 | CONNECTOR 1 7 | HALF CLAMP 2
2 | HOSE ; L=1150 1 P2 pump delivery 5 | PLUG 2 6 | HALF CLAMP 2 8 [ CLAMP 1
3 | HOSE ; L=403 1 Suction (5) | YN32H00005F1 7 |GREASENIPPLE | 1 9 | ELBOW 1 PF1-1” 7/16-12UNS
4 | ELBOW 1 2-PF3/4 1 | TUBE 1 (8) | YNO2H00034F1 NLC 8 | SOCKET BOLT 8 M12X 40 10 | ELBOW 1
5 |ELBOW 1 Suction 2 |TUBE 1 YNO2H00018F1 1 LC 9 | SOCKET BOLT 1 M10 X 30 11 | CONNECTOR 1
6 |ORING 1 1A G75 3 | TUBE 1 YNO2HO0015F1 ¥ | w 10 | O RING 2 1B P34 12 | CONNECTOR 1 PF1/4-PF1/4
7 |ORING 2 1B P26 5 | HOSE ; L=750 2 Travel swing drain || 1 | TUBE 1 [3%1]3%1] 3% Not same part No. 11 | O RING 1 1B A18 13 | GREASE NIPPLE | 1
8 | HALF CLAMP 4 6 | HOSE ; L=1000 1 Pump drain 2 | TUBE 1|31 %1 12 | LOCK WASHER 4 Mi12 14 | O RING 1 1B P34
9 | PRESSURE SENSOR | 2 LC52S800002P1 7 |HOSE ; L=1050 1 Swing boost (MU) 3 | TUBE 1|31 %1 14 | LOCK WASHER 1 Mi12 15 | O RING 1 1B P21
10 | CLAMP 1 9 | COUPLING 2 248.6 4 |TUBE 1 3131 16 | O RING 1 1B A18
11 | BUSHING 2 10 | COUPLING 3 242.7 5 | TUBE 13131 (13) | YN42H00141F1 1 EU 17 | O RING 2 1B P14
12 | SUPPORT 1 13 | CONNECTOR 1 PF3/4 6 | TUBE 13131 YN42H00081F1 ~ | v ASIA, OCEANIA 18 | O RING 1 1B G35
13 | CLIP 4 14 |TEE 1 PF1/2-PF1/2-PF3/8 || 7 | TUBE 1| <% 1 | TUBE 1% 3% Not same part No. [| 19 | SOCKET BOLT 1 M12X 55
14 | SOCKET BOLT 2 M10X 75 15 | TEE 1 PF3/4-PF3/4-PF1/2 || 8 | TUBE 1| <% 2 |TUBE 1] < 20 | SOCKET BOLT 4 M12 X 65
15 | SOCKET BOLT 2 M12 X 30 16 | PLUG 1 PF1 9 |TUBE 1| <% 3 | TUBE 1] < 21 | SOCKET BOLT 4 M12 X 40
16 | SOCKET BOLT 8 M10X 35 17 | ORING 1 1B G45 10 | TUBE 1| < |¥1 4 |TUBE 1| < 22 | SOCKET BOLT 1 M12
17 | SOCKET BOLT 4 M12 X 30 18 | SUPPORT 1 11 | TUBE 1| < |¥1 5 | HOSE ; L=800 2| < Boom (R) 23 | LOCK WASHER 8 M12
18 | WASHER 2 M10 19 | SUPPORT 1 12 | TUBE 1] <31 6 | HOSE ; L=800 2| < Boom (H) 24 | CLIP 15
19 | WASHER 2 Mi2 20 | SUPPORT 1 13 | HOSE 2 |¥2[x2 7 | CLAMP 2| < 25 | PLUG 1 PF1/2

20 | LOCK WASHER 8 M10 22 | CLAMP 2 242.7 14 | HOSE ; 1=300 2| —| < 8 | SOCKET BOLT 2| < M12 X 50

21 |LOCK WASHER 4 M12 23 | CLAMP 1 242.7 15 | CLIP 12| | < 9 | SOCKET BOLT 16| — M10 X 30 (18) | YN42H00109F1 Boom cyl. Piping

25 | UBOLT 4 244 16 | CONNECTOR 4| | < 10 | CONNECTOR 2| < 1 | TUBE 1
(2)(3)] YNO3H00033F1 Main C/V piping 27 | CLIP 1 17 | CONNECTOR 2| <[ < 11 | GREASENIPPLE | 2 | < 2 |TUBE 1
1 |TUBE 1 Boom (H) 28 | SPACER 1 18 | CLAMP 2| | < 12 | ORING 4| < 1B P26 3 |TUBE 1

2 | TUBE 1 Boom (R) 30 | SOCKET BOLT 3 M10X 30 19 | CLAMP 2| | < 13 | ORING 2| < 1B Al16 4 |TUBE 1
3 | HOSE ; L=1550 1 Arm (H) 31 | SOCKET BOLT 1 M10X 55 20 | SPACER 4| —| < |H=175 14 | O RING 2 | < 1B A18 5 | TUBE 1
4 |HOSE ; L=1450 1 Arm (R) 32 | SOCKET BOLT 4 21 | SOCKET BOLT 4| | < 15 | LOCK WASHER 2| < M12 6 |TUBE 1
5 |HOSE ; L=1550 3 Travel (C & D) 33 | SOCKET BOLT 3 M12X% 30 22 | WASHER 4| | < 16 | PLUG —|1 ZE72X04000 7 | TUBE 1
6 | HOSE ; L=1650 1 Bucket (R) 34 | SOCKET BOLT 6 M12X% 35 23 | LOCKWASHER | 4 | <[ < 8 |TUBE 1
7 |HOSE ; L=860 1 Swing (A) RH 35 | WASHER 12 Ms8 (14) | YN43H00042F1 Arm hyd. piping 9 | TAPPED BLOCK 2
8 |HOSE ; 1=800 1 Swing (B) LH 36 | WASHER 11 M10 (9) | YN12H00003F1 T/M piping 1 | HOSE ; L=1250 2 Bucket (H & R) 10 | HOSE ; L=800 2
9 |HOSE ; 1=1400 2 Travel (A & B) 37 | WASHER 11 Mi12 1 | CONNECTOR 4 PF1-028 11 | HOSE ; L=800 2
10 | O RING 2 1B Al6 38 | NUT 24 Ms 2 | CONNECTOR 2 PF1/2-18 (15) | YN43H00043F1 Bucket cyl. piping 12 | HOSE ; L=1200 1
11 | ORING 17 1B A18 39 |NUT 1 Ms 3 | CONNECTOR 2 PF1/4 1 | TUBE 1 14 | HOLDING VALVE | 1 YN28V00010F1
12 | O RING 1 1B A21 40 | TUBE 1 4 | ORING 4 1B P29 2 |TUBE 1 15 | HOLDING VALVE | 1 YN28V00009F1
13 | CONNECTOR 4 1” 8/16 -12UN-PF1 41 | COUPLING 1 5 |ORING 2 1B P18 3 | CLAMP 1 16 | CLAMP 2 228-022
14 | CONNECTOR 1 1” 7/16 -12UN-PF1 42 | SUPPORT 1 4 | SOCKET BOLT 1 M10X 55 17 | CLAMP 2 215-015
15 | CONNECTOR 2 1” 8/16 -12UN-PF1 43 | SUPPORT 1 (10) | YN19HOO0003F1 S/J piping 5 | SOCKET BOLT 8 M10X 35 18 | ELBOW 2
16 | CONNECTOR 7 1” 3/16 -12UN-PF1 44 | SUPPORT 1 1 | CONNECTOR 4 PF1-228 6 | ORING 2 1B P26 19 | ELBOW 2
17 | ELBOW 1 PF3/4 45 | SUPPORT 1 2 | CONNECTOR 2 PF1/4 7 | ORING 2 1B A18 20 | CONNECTOR 1
18 | ELBOW 1 1” 3/16 -12UN-PF3/4 47 |UBOLT 2 3 |TEE 1 PF1/2-718 8 | GREASENIPPLE | 1 21 | CONNECTOR 2
19 | ELBOW 1 1” 3/16 -12UN-PF3/4 48 | SOCKET BOLT 2 M12X% 25 4 |ORING 4 1B P29 9 |GREASENIPPLE | 1 22 | CONNECTOR 2

20 | CLAMP 3 49 | BUSHING 1 5 | ORING 1 1B P18 10 | LOCK WASHER 1 M10 23 | O RING 2 1B G30

21 | CLAMP 1 50 | CLIP 1 24 | O RING 2 1B P26

22 | CLAMP 2 53 | SOCKET BOLT 2 M10X% 35 (16) | YN42H00110F1 Boom hyd. Piping 25 | O RING 4 1B A18

23 | BUSHING 2 (11) | YN42H00101F1 Boom hyd. piping 1 | TUBE 1 @15 26 | O RING 4 1B Al6

24 | BUSHING 4 (6) | YNO3HO0053F1 Return line to tank 1 | TUBE 1 2 | TUBE 1 @18 27 | O RING 4 1B P14

25 | BUSHING 1 1 |TUBE 1 2 |TUBE 1 3 | CONNECTOR 1 218-PF3/8 28 | SOCKET BOLT 2 M10 X 65

26 | BUSHING 1 2 | HOSE 1 3 | TUBE 1 4 | CONNECTOR 1 @15-PF3/8 29 | SOCKET BOLT 2 M8 X 35

27 | BUSHING 4 3 | CONNECTOR 1 PF3/4 -1-14UNS 4 | TUBE 1 5 | CLAMP 4 228-18 30 | SOCKET BOLT 8 M10X 65

28 | SUPPORT 2 4 | CONNECTOR 1 PF3/4 -1-14UNS 5 | CLAMP 3 6 | CLAMP 4 228-018 31 | SOCKET BOLT 8 M10X 35

29 | SUPPORT 1 5 |PLUG 1 PF3/4 6 | CLAMP 4 7 | CLAMP 1 228-015 32 | WASHER 2 M10

30 | SOCKET BOLT 6 M10X 75 6 | ORING 3 1B Al6 7 | CLAMP 3 8 | CLAMP 1 228-015 33 | LOCK WASHER 2 M10

31 | SOCKET BOLT 2 M10X 85 7 | SUPPORT 1 8 | ORING 10 1B A18 9 |CLAMP 3 ?35-015 34 | LOCK WASHER 2 M8

32 | SOCKET BOLT 6 M12X 30 8 | CLAMP 1 @21.7 9 |ORING 2 1B A21 10 | CLAMP 3 ?35-015 35 | LOCK WASHER 8 M10

33 | SOCKET BOLT 1 M12X 70 9 | SOCKET BOLT 1 M10X 60 10 | SOCKET BOLT 10 M12X 55 11 | SOCKET BOLT 8 M12X 45 36 | GREASE NIPPLE | 2 PT1/8

34 | SOCKET BOLT 1 M12 X 80 10 | SOCKET BOLT 2 M12 X 40 11 | LOCK WASHER | 10 M12 12 | LOCK WASHER 8 M12 37 |cLip 4 248 1.=188

35 | WASHER 8 M10 11 | WASHER 2 M10 12 | TUBE 2 38 | PLUG 1 PF1/4

36 | WASHER 9 Mi2 12 | WASHER 2 Mi2 13 | CONNECTOR 2 (17) | YN42H00111F1 Arm cyl. piping 39 | TEE 1

37 |NUT 1 M12 13 |NUT 1 M10 1 | HOLDING VALVE YN28V00008F2 40 | CONNECTOR 4

(12) | YN42H00058F 1 Arm cyl. piping 2 |TUBE 1 @27.2 41 | CONNECTOR 1

(4) | YN19HO0008F1 S/J upper piping (7) | YNO3H00062F1 Main C/V piping 1 |TUBE 1 Arm (R) 3 | HOSE ; L=900 1 Arm (R) 42 | CONNECTOR 2

1 | CONNECTOR PF1/2 1 | ORING 2 1B P34 2 |HOSE ; 1L=900 1 Arm (R) 4 | HOSE ; 1=920 1 Arm (H)
ELBOW 1” 8/16 -12UN-PF1 2 | SOCKET BOLT 8 M12 X 40 3 |HOSE ; L=920 1 Arm (H) 5 | HOSE ; 1L=3000 1 Drain (DR)




3 .-
8 G
P8
6 62

F-61 F- - -1: |
E-14 : CIGARETTE LIGHTER coios | - Smale™ - Zrarcuw V71 SRING RARKING
. 2|l 8PAF=0701
C-2 : CLUSTER GAUGE CNBOOF ENAT25F SV-8 : THO-SPEED SELECT SOL
SW-20: SW. ASSY 6PAF-070 x
(WIPER, WASHER, LIGHT)  {ssefelislds PSV-A : ARN VAR|ABLE
- spAF - R o e RECIRCULATION PROPORT
7]1ICN-B601F -
L CN-602F ' -
wrl B E-3 : HOUR METER SW-9 SWING FLASHER SW |l 2PAF o 2PAF-HW PSV-D : P1 BY-PASS CUT

CN-120F PROPORT [ONAL SOL

6PAF

s
E! 2] | CN-604F

E ¢ M-3 : WIPER MOTOR

M-61 F-63 - 2PAF-HW
E-23 12V SOCKET CA104 e cB1og4 CSNT116F

ES/E10
1.25 | DOUBLE
s JSPLICE

TO EARTH-CAB peor ZRATTHY Sv-2 : PONER BOOST SOL

T
1 36F - 8581 80
w 70;50*:\0:52 gog? EE SYO: o; wB [Gr g 2PAF-H PSV-8 :P2 BY-PASS CUT
— 3 Tesbsabarbraprahrsf® |*° CN-118 PROPORT [ONAL SOL
ET[’_:—" BE ?"T_— LYt {wr| o IEL PLIiaBISLB {SWGrR o
PR O A W S 20PAF-5CCS ’@Q
0 N 0 5 o s I 5 21 CNZ26€ B1 2pAF-ww PSV-C : TRAVEL PRIORITY
r::rvo:r:"?l m'lchll :an.c.r'-"'rEil B12f5129 4 3PAF-HD 159 r 10 ,F‘ lF 12 CN-119F PROPORTIONAL SOL
LLBIES 15365 A 016 a . B
o ' :%f:]:v’ﬁ.. R THE NIEIXEIT R \ ® /
by Sz | f N ' =1
BEA A e
W N 9|4 |Es
;o v‘:r::l:: N To INST HARNESS velou| s 6 PAF
aipasha paslse] -] - | - pas - |97 B6A CN-700F o= < .
t” '||Hf_| TOAIR DC-DC CONVERTER | L-lvvivs bl - e
.,.I..I ,’t,ﬂ". I',,, J CONDITIONER AMP.
2375415 z 5 z € 121 - - E11|40 - Ko
'a. wloolal- b R-19: FLASHER RELAY {rc}-{-WsleriN - |er
58058 | s:,z ;: .

L -T- sano%srlsulsusu: : | o T
—— -] -[wo —{YLIVYIBYBLIGOJRL fp— boslosal - | - Erolesea [eafez e
1T-1- [E T B I XEZE G n
|- fow] Bl — VRTSDTBGTB:EO:FRB s b ay 3 <_—? NPPI:;I/'(I:TNG&RMITM 6409-0255
14PAF-SC ' 18PAF-SC ecf - |-f-)- LuL;gl Es[€7]Ee cu-sosAr-'Y
CN-31F CN-31F wG B 18, 8

® | J

266-01-2



SPECIFICATIONS FOR ELECTRICAL EQUIPMENT
HARNESS ASSEMBLY

YQO7U0101~
ITEM|PART NUMBER| DESCRIPTION ([QTY ITEM |[PART NUMBER DESCRIPTION QTY
HARNESS ASSY C3 YN13E01097P1 CABLE 1
Cc4 LB13E01020D1 CABLE 1
C5 YN13E01098P1 CABLE 1
YN13E00034F1 UPPER HARNESS ASSY Ccé6 LE13E01006P1 HARNESS 1
(Floor Plate)
c7 ZW26X08000 LOCKWASHER 5
A1 YN13E01167P2 HARNESS 1 C8 ZN18C08007 NUT 4
A2 YN13E01156P1 HARNESS 1 c9 Z2518C08016 CAPSCREW 1
A3 YN13E01166P1 HARNESS 1 C10 |LC13E01002D1 GROMMET 1
A4 ZW26X08000 LOCK WASHER 1 C11 |PY01P01043D3 CLIP 2
A5 ZW16X08000 WASHER 1 C12 |2432R233D2 CLIP 2
A6 ZN18C08007 NUT 1 C13 |2420Z1330 GROMMET 1
A7 YNO03E01001D5 CLIP 8 C14 |2427Z1594D015 |TRIM 1
A8 YN13E01190P1 GROMMET 1 C15 |ZW16X08000 WASHER 1
A9 PY01P01043D3 CLIP 2 C16 |2420R372D19 GROMMET 2
A10 (LE13E01005P1 CABLE 1 C17 |YNO3E01001D5 CLIP 3
A11  [YN13E01196P1 GROMMET 2
YN16E00009F1 ENGINE HARNESS ASSY
LB14E00003F1 CAB HARNESS ASSY
D1 YN16E01016P2 HARNESS 1
B1 LB14E01004P1 HARNESS 1 D2 YN16E01014P1 BRACKET 1
B2 YNO03E01001D5 CLIP 6 D3 2432R233D2 CLIP 2
B3 Z2518C06016 CAPSCREW 1 D4 2432R233D1 CLIP 1
B4 2432R233D2 CLIP 1 D5 PY01P01043D3 CLIP 5
B5 ZW26X06000 LOCK WASHER 1 D6 2432R233D3 CLIP 7
B6 ZW16X06000 WASHER 1 D7 ZN18C10008 NUT 1
D8 ZN18C06005 NUT 2
D9 ZW26X10000 LOCKWASHER 1
YN13E00032F1 UPPER HARNESS ASSY D10 |2420R608D1 SEMS-BOLT 1
D11 |ZM66C06016 SEMS-BOLT 2
C1 YN13E01155P1 HARNESS 1 D12 |ZM11C08016 SEMS-BOLT 3
C2 YN13E01053D2 CABLE 1 D13 |ZM22C10020 SEMS-BOLT 1
D14 |ZW26X06000 LOCK WASHER 3
D15 |ZW16X10000 WASHER 2
D17 |ZW26X08000 LOCKWASHER 1
D18 |YN16E01012P1 BRACKET 1
D19 |ZM22C10040 SEMS-BOLT 2
D20 |2418T26637D1 SPACER 2
D21 |ZS18C08016 CAPSCREW 1
D22 |ZS18C06010 CAPSCREW 1
D23 |ZW16X06000 WASHER 1

E1-4.7




File No.
Name of part
Part No.

Use .
Applicable Machine

Specification

Description

L—1

Light

YW80S00001F1

Boom work light
(left)

YN23301~, YQ02801~
YX01001~, YV00101~
YY00101~, YF00101~
YNO07-30001~,

03501~

LQ08-04501~, LL08-03001~

YQo7-

Type BL84-130

Bulb 24V,70W

L—2,7,8,9

Type BL84—200

Light

Bulb DC 24V,70W

YN80S00010F2

Effective area of lens 71lcm?

Deck work light (Right)

OPT:Cab work light (L&R)
OPT:Boom cylinder work light

YW07901~, LP13601~

YN23301~, YQ02801~

LQ03701~, YF00101~
YQo7-

YNO07-30001~,
03501~
LQ08-04501~, LL08-03001~

DRAIN HOLE BRACKET

M12Xx1.25X25

CA104 CB104
(POWER SUPPLY) (EARTH)

L—5

Light

YT80S00001P1

Room light

YW06501~
LP11001~,YP02301~
YN18001~,YQ02301~
L.Q03301~,L102301~
'YNO07-30001~, YQ07-03501~
L.Q08-04501~, LL08-03001~
LC06-05501~, YC06-02501~

Bulb 24V,5W

Note) Equivalent to 2456Z322F1

BODY
LENS fete— A

N\

/ I

Bulb / 1\
f

OFF %J/*ARON

Section A—A Switch

M-1

Motor

ME049303

Starter motor

YF00101~
YNO07-30001~,
03501~
LQ08-04501~, LL08-03001~
LC06-05501~, YC06-02501~

YQo7-

Rated output DC24V, 5.0kW

MITSUBISHI part
No.

ME049303

L- TERMINAL
/
i Eﬂuj i

SW- TERMINAL

VEIW D

1

/g
CONNECTOR

MITSUBISHI PART T
D

NO.
PH801-02021

E1—13




File No.
Name of part
Part No.

Use
Applicable Machine

Specification

Description

SW—1

Gz |ACC ST

Switch

YN50S00002F1

OFF

ACC

Starter switch

YW06501~

O
Oan®)

ON

LP11001~, YP02301~
'YN18001~, YQ02301~
LQ03301~, LL02301~

START

OO0

O

YT00101~, YR04001~
YX00101~, YV00101~
YY00101~, YF00101~
'YN07-30001~, YQ07-03501~
LQ08-04501~, LL08-03001~
LC06-05501~, YC06-02501~

AUTO RETURN

OFF 40,

wo

 “AUTO RETURN
5
~

VIEW A

“K250” STAMPED

(0

ACC ol M
G1 : Ge
a1 ST B

TERMINAL
ARRANGEMENT

SW—2

Type | Sheet type, with back light

Switch

YN50E00002F1

Mode, buzzer stop

YNO07-30001~
YQO07-03501~
LQ08-04501~, LL08-03001~
LC06-05501~, YC06-02501~

SW-3

Switch

YNO03M01039P1
(Right travel grip)

Travel 1,2-spead

YW06501~
LP11001~, YP02301~
YN18001~, YQ02301~
L.Q03301~, LL02301~
YN07-30001~, YQo7-
03501~

LQ08-04501~, LL08-03001~

Type Buried in right travel lever

MARKS ON SWITCH PORTION

CA103

SW-3

Type

Single-pole single-throw
momentary

Switch

Rated voltage

DC 24V

Insulation resistance

More than 1M Q /
DC500V megger

2479U1224F4

Travel 1,2-spead

YNO07-30001~
YQO07-03501~
LQ08-04501~, LL08-03001~
LC06-05501~, YC06-02501~

TERMINAL CONNECTOR

Terminal
Position R RW

OFF

ON

OrO

CONNECTOR (WITH LOCK)
EQUIVALENT YAZAKI 7122-2228

E1—23




3.1 HARNESS LIST

3. HARNESS

Table 2
INDEX No. DWG. No. HARNESS
DEVICE| ITEM NAME ASSY No. ITEM NAME Part No. REMARKS
EU OCEANIA ASTA EU OCEANIA ASIA
YN22E00057F2 3.3.23 | Cab harness assy YN14E00013F4
35 |Controller assy YN22E00060F1 T T 3.3.23— 11| Instrument panel harness | YN14E01023P1 T T
’ Controller instal YN22E00047F2 — 3.3.9 |Cab harness assy YN14E00013F1 —
T YN22E00046F3 — 3.3.9—1 |Instrument panel harness T YN14E01013P5 —
YN17MOOO11F 3 — — 3.4.23 YN17M01072P1 — — For tuner
— YN17MO00010FK — 3.4.23 — YN17M01072P1 —
3.4 Instrument panel -_ -_ YN17MO0010FD Cable -_ —_ -_ With swing flasher, Radioless
— — YN17MO00010FJ 3.4.23 — — YN17MO01072P1 | with swing flasher, With radio (China)
— — YN17M00010FN — — — Thailand
— — YN17MO00O0O10FP — — — Indonesia
. LQO3E00004F2 — —
3.5 | Electric assy — LQO3E00004F1 p
3.6.1 |Upper harness — YN13E01137P2 — Upper
UPPER 3.6.2 |Cable YN13E01053D2 - - Battery
FRAME 3.6.3 |Cable 2486R89D5 - - Battery relay
3.6.4 |Cable YN13E01118P1 — — Ground
3.6 | Upper harness assy YN13E00030F3 YN13E00030F2 — 365 |Cable YN13E01098P1 - - Starter
3.6.6 |Cable LE13E01006P1 — — Floor ground
3.6.18 |Upper harness YN13E01205P1 — — Upper
3.6.19 |Harness YN13E01209D1 — — E/G room light
3.7 | Engine harness assy YN16E00009F1 — — 3.7.1 | E/G sub harness YN16E01016P2 — —
3.8.1 |Harness — YN13E01139P1 — Under floor
3.8.2 |Harness — YN13E01132P1 - Inst panel (R)
Upper harness assy 3.8.3 |Harness — YN13E01133P1 — Inst panel (L)
3.8 (Floor plate) YN13E00029F2 YN13E00029F1 — 3.8.10 |Cable LE13E01005P1 — — Floor ground
3.8.12 |Harness YN13E01167P2 — — Under floor
3.8.13 |Harness YN13E01203P1 — — Inst panel (R)
3.8.14 |Harness YN13E01204P1 — — Inst panel (L)
3.9 |Cab assy YN02C00018F1 — — 3.9.62 |Harness YN02C01761P1 — — Room light
CAB YN14E00012F2 — — 3.10.7 |Harness YN14E01022P1 — — .
8.10 | Cab harness assy — YN14E00012F1 = 3.10.1 |Harness — YN14E01014P2 = Cab front right
3.11 |Battery 2484U175 — — 12V 120Ah
BATTERY — 2484U173 — 12V 96Ah
3.12 |Battery instal YN72E00005F1 — —
UPPER C YN80OE00012F1 — — 3.18.1
FRAME | 213 |Decklight instal — — YNSOE00012F2 | 3.13.2
3.14.2 |Harness YN15E01012P1 — —
3.14 | Boom harness assy YN15E00008F2 N B 3.14.3 |Harness YN15E01015D1 — —
— YN15E00003F1 — 3.14.1 |Harness — YN15E01013D1 —
BOOM LC80E00004F 1 — —
3.15 | Boom light instal — YN80OE00011F1 —
— — YNS8OE00011F2
3.16.13 |Harness YN02C01928P1 — — RH
cAB | 316 | Cab light instal YNBOEO0018F7 — — 3.1615 |Harness YN02C01973P1 - _ LH
— — YN8OE00018F9 3.16.6 |Harness — — YNO02C01760P1 |Thailand
— — YNS8OEO0018FA 3.16.6 |Harness — — YN02C01760P1 |Indonesia
UPPER 3.17 |Flasher lamp instal YNSOE0O0030F1 — —
FRAME |_3-18 Fuel pump assy instal YN22P00001F1 — —
3.19 |Travel alarm assy — LQ53E00001F1 — Oceania




9E

wire vo| R | wiRe siz FROM GONNEGT 10N 0 FUNCT 10N WiRE No| MIRE | WIRE s1ZE FROM GONNEGT 10N 70 FUNCT ION wire No| HRE | wiRe size FROM CONNECT ION 70 FUNCTION
562 | O | AVSO.5sa |CN-44F CN=52F | warm-ur sw. —<—su. sox assy 756 | BrY |AVSSO0. 75sa| CN-11F CN-30F | P55, 00 o DD Pl AL 0L E1 B AVS5sa P—1 |PREBEESPLICE cN_33M | canrn —— AR TH
563 | O |AVSS0. 75sa| CN-7F CN-30F [ F5fario, == o T 757 | RY |AVSSO. 76sa| CN-11F CN-30F | KEPease s AL E B |AVSS0. 75sa| P-1 N————— | CN-B0F | ears YIPER ook sw.
564 | LY | AVSO. 5sa | CN-32M CN-52F | SoNELUX(sINGlEe—su. Box AssY 768 | BrB [AVSSO0. 76sa|/ CN-11F CN=30F | kP25, 00 su — bhorortionaL soL E2 B |AVSSO. 75sa| CN-5F CN=30F | HEGHATRO o —=EarTH
566 | LW [AVSS0. 75sa| CN-6F CN-30F | torrhottes Eree” 759 | RL |AVSS0. 75sa| CN-11F CN-30F | rEiase su. PREoRTIONAL SOL. E3 B |AVSSO0. 75sal CN-5F CN-30F | toiihoites —=cAaRTH
572 | GrG | AVSO. 5sa |CN-31M CN=52F | 35088  <Ton) =—sw- Box assy 771 | G |MVVvS0. 75sa| CN-5F CN-30F | MESHATRD,, —=SiErnine E4 | B [AvSS0. 76sa[CN-11F CN=28F | 533,00 oy —=11PAF-oND
5§73 | V | AVSO. 5sa |CN-31M CN=52F | 5I;5ex s¥op) =W 80X assv 772 | B gﬁngs CN-5F CN-30F | HECHATRD o —==Sihpa!Ne ES B |AVSSO0. 76sa| CN-11F CN-28F | KP55,c gy —=11PAF-GND
574 | PL | AVSO. 550 [CN-38M CN=52F | srcnin’ tury=—"nsw. B0x Assy 773 R CN-5F CN-30F | HECHATRO _ —s-STERRING 3 B |AVSSO. 76sa| CN-29F CN-28F | WiEER RELAY <y ipar-cno
575 | LeB | AVSO. 5sq | CN-38M CN-52F | swihdsy Virthe—sw. sox assv 774 | W CN-5F CN-30F | itnaiien worok ¢ E7 B |AVSSO. 75sa| CN-31M CN—28F | INST-PANEL R=e—11PAF-GND
576 | LB | AVSO. 5sq |CN-38M CN-52F | shonie’ Nenf=—rsw. sox assv SH3 | Gr CN-5F CN=-30F | swiewo E8 B |AVSS1. 255q[ CN-32M CN—28F | INST-PANEL L=—11PAF-GND
580 | R [MVVSO. 75sa| CN-2F CN=30F | tonthoiien = senson o 900 | RB [AVSSO. 756sa| CN-1F CN-30F | onlhtiten —hlcrer s aetna EQ B |AVSS1. 25s5q| CN-36M CN—28F | AIR CON AMP.==— 1 1PAF-GND
581 | W 2 OORES CN-2F CN—30F | MECHATRO, ——ENC REVOLUTION 901 | RL |AVSS0. 75sq| CN-1F CN-30F | HESHATRD., S E10 | B [AvsSt. 25sa|CN-43F CN-28F | reserve  —— 1 1par-ono
SH1 | Gr CN-2F CN-30F | suiewn 902 | W [AVSSO. 75sa| CN-1F CN-30F | foitrotier e Raeme El1 B |AVSSO0. 75sa| CN=12F | =——————— | CN=28F | SAFETY RELAY—s—11PAF-GND
582 | W |MVVSO0. 75sa| CN-4F | —————— | CN-38M | MECHATRO . =—ciusTer cauce 903 | 0B |AVSS0. 75sa| CN-1F CN=-30F | MECHATRO ~ —-PRESS SENSOR | E13| B [AvSS0. 75sa] M-t [UWBLESPLIGEN p_g ] cag womeine —ocus enrts
770 | R JOORES | CN-4F CN-38M | {6iThoties = CLUSTER GAuGE 904 | oL |Avsso. 75sq| CN-1F CN=30F | MNEGUATRO, = ——FRESS. SENSOR: E17| B AVS6sa P2 | QBES P=3 | crnrr S
880 B CN-4F CN-38M | HESiatiter =—CLUSTER GaucE 905 | OW [AVSSO. 76saf CN-1F CN-30F | f5Siactoer FRESS. ENSOR: E14 B |AVSS0. 75sa| P-2 N— M-2 EARTH —~ A HORRNT
SH2 | Gr CN-4F CN-38M | suiewo - 906 | YB |AVSSO. 76sa| CN-1F CN-30F | f5itnotter FRESS: SENSOR: E15 B |AVSSO. 76sa| M-3 CN—28F | ROTARY LIGHT—==11PAF-GND
583 | VW |AVSSO. 75sa| CN-44F CN-30F | Mine oetecr s oerecian 907 | YG |AVSSO0. 75sal CN-1F CN-30F | toitaotier —=tning temso™ E16 | B [AvVSSO. 75sa] M-4 —— | CN=28F | (1Y nek® == 11PAF-GND
800 | YR |AVSSO. 75sa| CN-38M CN=-30F | cLuster cavge—s-EEOLANT THERNO 908 | YL [Avsso0. 75sa] CN-1F CN-3 1M | "EGTATRO — _PRESS SENsOR: E18 | B |AVSSO. 75sa| P-4 [PREEESELICE 5 [ cuer CAB. WORK I NG
601 | BrR [AVSS0. 75sa| CN-38M CN-30F | CLUSTER GAUGE=——FUEL SENSOR 909 | YR [AVSSO. 75sa| CN-1F CN-31M | toitrotier TR A E19 B |AVSSO. 75sa| P-4 N M-6 EARTH RNy
700 | WG [AVSS0. 75sal CN-5F CN-30F | 55 hotver —BATTERY RELAY 910 | WY |AVSS0. 75sa| CN-2F CN-30F | Kortaottee —= b ntentcon
701 | V |AVSS0. 76sa| CN-5F CN-10F | £5 R0t ee Aelbnst 911 | RG |AVSS0. 75sq| CN-2F CN-30F | MESHATRO , —=—PRESS SENSOR:
702 | LoB |AVSS0. 75sa] CN-5F CN-30F | MECHATRO SEECT SoL 912 | RW |AvVSS0. 75sq| CN-3F CN=-30F | 5iihatoer —=hack rrese
703 | P |AVSS0. 75sa] CN-5F CN-30F [ {5 R0l e Sov T 913 | RB |AVSS0. 75sq| CN-3F CN-31M [ HESHATRO, PRESS: SENSOR:
704 | LeR | AVSO0. 5sa | CN-4F CN=51F | {6iTRoLren —SW 80X Assy 914 | RL |AVSS0. 75sa| CN-3F CN=-31M | ¢5RTaai ver PRESs SENSOR:
705 | LG | AVSO. 5sa | CN-4F CN=51F | {oitan cen ——5W- BOX Assy 915 | YL |AVSSO0. 75sa| CN-2F CN-30F | {55 Rotier Powe ey SO
706 | VW | AVSO. 5sa | CN-4F CN=51F | fiiRgtcep —=5W BOX Assy 916 | YR |AVSS0. 75sa] CN-2F CN=30F | f5itAgtter —=himepa 00
707 | LY | AVSO. 5sa | CN-4F CN=51F | {5ifhtoen —5W BOX Assy 917 | WR |AVSSO0. 76sa| CN-1F CN-36M | Hoiatile, —=AcceL PoTENTIQ
708 | LR |AVSSO0. 75sa] CN-4F CN-29F | 5ilnotrer Rsey | CHAY 930 | RG | AVSO. 5sa | CN-4F CN-51F | {50 Roiten —=——sw. 80X Assy
709 | GB |AVSSO. 75sal CN-4F CN-29F | toethiioee heby " RELAY 850 | BrR |AVSS0. 75sal CN-1F CN-30F | HEciatre . B o
710 | Gr |AVSSO. 76sa| CN-4F CN-29F | HoSiatiter =~ neay  (o-AY 951 | BL |AVSSO. 75sa| CN-1F CN=30F | tonirotter =—hoerer oome:
711 | GrL [AvSS0. 75sa| CN-4F CN-20F | MECHATRO < NIPER RELAY 952 | BR |AVSSO. 75sa| CN-1F CN=30F | {oRhoites =—50om rarsine.
713 [ BrY |AVSS0. 75sa| CN-4F CN-16F | {6i hotiee Recay M 953 | BrW |AVSS0. 76sa| CN-1F CN-30F | {5iTRotber =Boom LowER g
714 | wB |AVSS0. 75sa| CN-4F CN-41F | U5 heites =—REtmv " 954 | BrL |AVSSO0. 75sa| CN-1F CN-30F [ f5iihoten R i SENSOR
715 | GW |AVSSO. 75sa] CN-7F CN-41F | t6iThoties RECAY 955 | Gr |AVSS0. 75sa| CN-1F CN-30F | HEGHATRO < PRESS SENSOR:
716 | WV [AVSSO. 75sa| CN-7F CN-41F | BERA Dy =~—hetalER 956 | GrL |AVSS0. 76sa| CN-1F CN-30F | tontaiiler Swine o
720 | PB |AVSSO0. 75sq| CN-10F CN-30F | RiEhst an " =—3Rake sorr 957 | Br |AVSS0. 75sa| CN-1F CN-30F | MECHATRO PRESS. SENSOR:
738 | WG |AVSSO. 75sa| CN-6F CN-30F | HECHATRO SRopGRTONAL S0 958 | BY |AVSS0. 75sa| CN-1F CN-3 1M | MEGHATRO PRESS. SENSOR:
739 | G [AVSSO. 75sa| CN-6F CN-30F | MEEHATRO . PROPORT {oNAL S0 959 | BG [AVSSO. 75sa| CN-1F CN-31M | HECHATRD PR Se SENSOn
740 | BO |AVSSO. 75sq| CN-5F CN-30F | touihoiier PROBORT IONAL S0 960 | BY |AVSSO0. 76sa| CN-2F CN-30F | M5itaoiles PRESS. SENSOR:
741 | GrR [AVSS0. 75sq CN-5F CN-30F [ M5SHATRD . PRobORT 1ohAL  S0L, 961 | BW |AVSSO. 76sa| CN-2F CN-30F | YEGHATRO < PRESS. SENSOR:
742 | VR |AVSS0. 75sa| CN-5F CN=30F | {5iALEDer  — promoktionat sou 962 | GrG |AVSS0. 75sa| CN-3F CN-30F | MEGHATRO < PRESS SENSOR:
743 | GrB |AVSS0. 75sa| CN-5F CN=-30F | (6% R0t ben = provokrionat sou] 963 | BW |AVSSO0. 76sa| CN-3F CN=31M | {6k hotten =5t opror 008
744 | BP |AVSS0. 75sa| CN-5F CN-30F | {5iTrotcer PROPORT IONAL SO 964 | BL |AVSS0. 75sa] CN-3F CN-31M | toithotnen =—r5 par %"
745 | PW_[AVSS0. 75sa] CN-5F CN=30F | t0iTAbtben = bronoersonar sou] 965 | BrB [AVSS0. 7550 CN-2F [ ERESS, SENSOR:
746 | BrG [AVSSO. 75sa| CN-5F CN-30F | {5itRotces o S 966 | BrY |AVSS0. 75sa| CN-2F CN-30F | {5i Aot ter Powe Sy SO
747 | YV [AVSSO. 75sa] CN-5F CN=-30F | t5athotier roroiomn fer 967 | BW |AVSS0. 76sa| CN-1F CN-36M | Hoiiaoiier —=—ACCEL POTENTIQ
748 | VR [AvSS0. 75sq| CN-5F CN=11F | {5 hoter —™Reitase sw. 981A| GW [AvVSSO0. 75sa] CN-4F | ————— | CN-27F | MESUATRO . <—1spar-ure
749 | GrG |AVSS0. 75sa| CN-5F CN=11F | {5ainoiien RELEASE SW. 981B| GW |AVSS0. 75sa| CN-31M - | CN-27F | 3,08 Yoy —15par-u/8
750 | VW |AVSSO. 75sa| CN-5F | ————— [CN-11F | touiaoiier RELEASE oW, 981C| GW [AVSSO. 75sa| CN-38M CN=2TF | shsndar Mibth—=—1spar-u/8
751 | GY |AVSS0. 75sa| CN-5F CN-11F [ U5imaiiley —=kiEnse sw. 981D GW | AVSO. 6sa |CN-51F — | CN-27F | sw 80x AsSY —=15PAF-1/8

982 | BG | AVS0. 5sa |CN-51F CN-32M | sw. sox assy =—(DVELUX(0INGLE




CONNECTORS SELEGTION TABLE

CONNECTOR PART. NUMBER
NAME | MANUFUC.
(PIN NUM.) HOUS ING [TERMINAL
100PAN-SAIC{  AMP  [179220-6]917067-5
1752731
7114-2871

|3PAF-HD305) SUMI TOMO |6088-0210[8242-4068|

8PAF-HW ol

CN-206F -

547

TO HARNESS (E/G SUB) | |ov|cs

WHITE TAPING

SH1
SHIELD
UN-CONNECGTED

4PAF-HW
CN-135F

1IPAF-GND| YAZAKI [7283-1110[7116-4021
2PAF-HW | SUM|TOMO [6189-0120[1500-0108] .
3PAF-HW | SUMITOMO [6188-0131]1500-01086 (" STEPPING NOTOR
-
16500-0133 lm1ﬁ0 3PAF-HW
4PAF-HW | suM1ToMO[8189-0132]1500-0106| (Lolee CN-134F
8PAF-HW | SUMITOMO 5159-01341500-01oﬂ ﬁ;ﬁiﬁﬁﬁf SEALING PLUG)
2PAM-HW | SUMITOMO 8181-00701500-0105' SW-23:
F-13
3PAF-090 | SUMITOMO [6180-3241]1500-0110 B8 OIL LEVEL S = (104 11
= - E-11: E/G ROOM LIGHT
1PAF YAZAK| [7123-2218[7116-20982 R CONPRESSOR CLUTGH CN-138F
7116-2090) 2PAF-HW
2PAF YAZAK| 7123-22237113-2o§q
3PAF YAZAK| [7123-2237]7116-2080
2PAM-58Y | YAZAK! [7222-4220-30[7114-3250 ¥ 1 ) - 'so
A 1 BP
1PAF-F | YAZAK! [7123-2215[7116-2270) 2PAF-090 (&)
CA104 | YAZAKI [7120-8012[7113-1020-02 SEPARATE  CORRUGATE TUBE L SN-TasF
CB104 | YAZAKI [7120-1010|7115-1050-02 L RECEIVER DRIER
3PAF
|2PAF-080 @) | SUM1 TOMO |6189-0094/1500-0110 CN-132F
- SW-24
MHO56354 (M1 TSUBISH I|PBB25-02121 SPAF—HW Bve cooLant LeveL s |PF] CN-145F
2PAF-SWP| YAZAKI [7123-1424-40[7116-1471 CN-114F Lf:AF-HW
SE-28: -3:
3PAM YAZAKI |7122-2237|7114-2020| PRESS. SENSOR: SWING FLASHER
BACK PRESS. LEFT & REAR
2PAF-090 | SUMITOMO [6180-2321[1500-0110] WORK ING L IGHT
[5v=3] 2PAF-HW
== CN-123F
SE-5 A S SHING PARK NG
-5 SWING PRIORITY :
CN-126F . CN-128F ppess sensor:  CN—130F S BRAKE SOL
PRESS, SENSOR: 2 PRESS SENSOR: PROPORTIONAL SOL.  »pAF—HW -
3PAF-HW BOOM RAISING 3PAF-HW SWING LEFT 3PAF- HW CN-155F SVCN_IZZF
2PAF-HW —
T e TWO-SPEED SELECT SOL.
738739 [PSV-D] 2PAF-HW
50 9] 04] WG CN-121F
R 744 [745 PSV-A:
ARM VAR|ABLE
RECIRCULAT ION
2PAF HW
_ Ay PROPORT IONAL SOL.
PSV-D:
P1 BYPASS CUT
PROPORT [ONAL SOL. ey 2PAF-HW
X2 J CN-119F
: 740|741 PSV-C:
m TRAVEL PRIORITY
5 2PAF-HW PROPORT [ONAL SOL.
CN-118F
PSV-B:
P2 BYPASS CUT
3PAF-HW PROPORT [ONAL  SOL. 2PAF-HW
CN-124F CN-117F
SE-1:
SV-2:
PRESS. SENSOR
R SR G ATT POWER BOOST SOL
CB104
F-15
90 6] 5 6)
=
o assg SW-37:
A HYD. FLUID
— TENP SW
SPAF=HW D% conson  SPAF=HW precs sevsop.  SPAF-HW SEL 0 SPAF-HW § PRESS SENSOR: N1 ToF
CN-125F gioeer oumr. CN=127F poon LomRiNg  CN—128F BReoo- SENSOR: gy 39 TRST 2 s, CB104
OPERATION 5 F-14
LEVER LOCK SOL L %2

15E

Fig. 8E(2/2) Upper harness
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3.8.3 INSTRUMENT PANEL LH HARNESS : YN13E01133P1, |ASIA, OCEANIA|

3.8.10 GROUND CABLE (FLOOR PLATE SIDE) : LE13E01005P1

SW-15: .
SW-22: SW-38: CONFLUX/SINGLE W ~26°
SW-13: -
AIR CONDITIONER SW.  TRAVEL ALARM SW. WARM-UP SW.  gF) ECT si. OPT. WORK' LIGHT LA308 5B@ 100 @ 5B e
CN-503F CN-510F CN-504F CN-501F
CN-500F 2PAF-BLUE 2PAF-BLACK 2PAF-BLACK 2PAF-BLUE 1PAM
8PAF-070 CN-505F _ YAZAKI 7123-3010
— 2PAF Fig.20 Ground cable
510152 153 SW-11:
§4f e LEVER LOCK SW.
CONNECTORS SELECTION TABLE
ALARM SW-21:
POWER BOOST SH. CONNECTOR PART. NUMBER
SH, SHELD UNCONNECTED CN-507F NAVE | MANUFUC.
2PAF—~HM (PIN NUM.) HOUSING | TERMINAL
18PAF-SCC AMP 6-178692-6| 175266-2
TAPING =
BLUE TAPING 175269-1
—— =T = ﬁ 8PAF-070 AMP 176113-6|173631-1
N ifiszzavi/n E:ernggwyg \i; g —_— A\ 173631-2
s O DR O B2 D ssa"‘éiﬁ j 2PAF-HM | SUMITOMO [6090-1001|8240-4422
_ 1y DRS Do5 Qws OBS Gr| oy p—2
WHITE TAPING WHITE TAPING TAPING 2PAF YAZAK! [7123-2228|7116-2080
18PAF-SCC TAPING YELLOW TAPING 2PAF-BLACK YAZAK| |7123-2228-30{7116-2090
CN-32F 2PAF-BLUE| YAZAKI [7123-2228-30/7116-2090
- L - 2PAF-HM
TO INST HARNESS ] T T 1 CN-506F J/C-GRAY | SUMITOMO |6400-0081(8240-4422
gaza|gm E7|E6 E5|E4 E3|E IEw J/C-GRAY SW—-10: 6409-0255
BG OE CN-508F
T N - ) RED TAPING HORN SW. 6PAF YAZAK| |7123-2262[7116-2090
7| - |79 9820] ’|’|’!’|’137Clﬁ755”\
R o BG YV r
BN ﬁ wire no| WIRE | wipe 126 FROM CONNECT 0N 10 FUNCT 10N
_ B COLOR
ow
SUPPLY WITH SUMITOMO 6409-0255 gﬁf\gagfé 15 WB |AVSSO. 755q|CN-505F CN-32F | 5i"FF W09 <— ruse sox
B6PAF SW-34: 84 WR |AVSS0O. 75sa[CN-506F CN-32F | wori sw ~<— HORN RELAY
CN-515F REVOLUTION | 86 | OW |AVSSO. 75sa|CN-515F CN-32F | ~iwe - PERATING LEVER
R-=20 : TIMER LEFT SW. LEVER LOCK
87A | YV |AVSSO. 75sa|CN-508F| — CN-505F| J/c-gray  —= LIVER LOCK
87B | YV |AVSSO. 75sa|CN-508F| — CN=515F| J/c-cRay  —= Tiner
87C | YV |AVSSO. 755a|/CN-508F| — CN=32F | se-oray  —= MO0
89 | BrlL |AVSS0. 755a|CN-501F CN=32F | DL U086 —=— DRT MOREING
161 R MVVS0. 5sa [CN-500F| ——=y—— | CN-32F ééféamowsp WS ééfwmor@ AP
1 AR R
152 G CN-500F| ———— | CN=32F | faunirioner sw =" ?é;nmowm Ave.
153 w CN-500F — CN-32F QE‘WEﬁDiT:GNER T ?érpmmmgn AP
]54 B CN_5OOF ! CN_32F éggDiTlﬂrvER SW ééND!T\ONER AMP
SH Gr UNCONNECTED | Y¥———+—— | CN=32F | s+icwn ~— T ioeR A,
219 | GY |AVSS0. 755a|CN-509F CN=-32F | FELOLLION <= Joyoulion
542 | GrG |AVSSO. 75sa|CN-507F CN-32F | EVEF 20097 = e s
561 | WY |AVSSO. 75s5a|CN-503F CN=-32F | leriwmn < perm i,
562 0 |AVSS0. 75sa|CN-510F CN-32F | & r ~ il
564 | LY |AVSS0. 75s5a|CN-504F CN-32F | QY4 =— swosox rssy
982A| BG |AVSSO. 755a|CN-508F| — CN=-504F| weorar  —= (I EINGE
982B| BG |AVSSO. 75s5a|CN-508F| —&———— |CN=510F| s/c-cray  —= LR07
882C| BG [AVSSO. 75sa|CN-508F| — CN-32F | w/c-srar  —= [ECHATRO
E1 B |AVSSO. 75sa|CN-508F| — CN-508F| s/c-oray  —— JE/DLUIION
E2 B |AVSSO. 75sq|CN-508F| — CN=-503F| J/c-cray  —=— [RAVEL ALARM
E3 B |AVSSO. 755a|CN-508F| — CN=BO1F| se-oray  —~— DILWORLING
E4 B |AVSSO. 75sa|CN-508F| — CN-506F| s/c-cray  —=— Horn 3w
ES B |AVSS0O. 75sa|CN-508F| — CN=BO7F| s/o-seay  —— [QWEF 90057
E6 B |AVSS1. 25sa|CN-508F| — CN=-32F | i/c-oray  —== =arTH
Fig.20A Instrument panel left harness E7 B |AVSSO. 755a|CN-508F| — CN-B15F| s/c-orav  —== Tiven
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3.17 FLASHER LAMP INSTAL

FLASHER LAMP INSTAL | YNS0OEOOO30F1

ITEM NAME PART No. QT| REMARKS

1 |FLASHER LAMP YNB80S00015F3 1 |ForRH

2 |FLASHER LAMP YN80S00015F4 1 [ForLH

COUNTERWEIGHT

VIEWED FROM BACK OF MACHINE

Fig.35 Flasher lamp instal

3.17.1,2  FLASHER LAMP ; YN80S00015F3, F4

REAR WORK LIGHT

REAR WORK LIGHT

Fig.36 Flasher lamp (For LH)

3.18 FUEL PUMP ASSY INSTAL

FUEL PUMP ASSY INSTAL | YN22P00001F1
ITEM NAME

PART No. QT| REMARKS

1 |FUEL PUMP ASSY YN22P00001F5 1

—TII L0} )
ulfun ( TO TANK

L\
|
—- o mm— = s i:.:_%____“_ﬁ___fﬁ__________ b_!
o =4 ] i F S L
== = = i i _r'E____?.___@r_[
Fig.37 Fuel pump assy instal
3.18.1 FUEL PUMP ASSY
FUEL PUMP ASSY YT22P00001F5
ITEM NAME PART No. Q'T| REMARKS
Y
10 |ELECTRIC MOTOR |YT22P00001S010 1
22 |FUSE YT22P00001S022 | 1
!
22

BLACK ()
CABLE LENGTH
APPROX 180mm

Fig.38 Fuel pump assy

CA-104

\
\

CB-104



(3) Valve cover group

The valve cover group consists of valve block
(312), valve plate (313), and valve plate pin
(885). The valve plate having two crescent-
shaped ports is installed to the valve block to
supply oil to the cylinder block and deliver oil Delivery port
from it.

Now, if the drive shaft is driven by the
engine, the cylinder block rotates at the same

313

time via the spline.
Now, let us keep an eye on a single piston

arranged in the cylinder block: While the \Y

cylinder block makes one turn, the piston \ Suction port
moves away from the valve plate (oil suction 885 312

process) in the first 180° and moves close to Fig.1-8 Valve cover group

the valve plate in the remaining 180oil
discharge process). When the tilting angle of
the swash plate is zero, the piston makes no
stroke i.e. no oil deliver.



2.2 CONSTRUCTION,FUNCTION AND
OPERATION
(1) Cross sectic

|
|
" ’ !\ 312
501 .
: i X 302 Rotating sliding
' ] /part, apply
I grease.
213 ! 301 Beware of the
i i \ assembly
s direction
151 l|= 212y
' ' Apply grease
246 1o top
218—2 | !
L I bR 211
i
[ ] - |
214 (1| g g ‘
' T T—218—1
216—2 e | i 216—1
T
Roen b
!!g R l“ 241—1
241—2 [ “i
201—2 j 201—1
011—2 011—1
— T3
217 122
Secondary . it A
pressure 101 ) =
adjusting shim [T i 121 <«—Not to
Designed value 126 l ' l \ 2 be reused
t=0.4 (0.016"), PORT 2,4 PORT 1,3 125
1 pc. 111 . .
Fig. 2-2 Pilot valve (ATT)
Apply Locktite #277 to areas marked vr.
it e | No. NAME Q TY| "Ee e | No. NAME Q 1Y
101 | CASING 1 216—1 |SPRING SEAT 1 2
111 |PORT PLATE 1 216—2 | SPRING SEAT 1 2
121 |SEAL WASHER 2 217 |WASHER 2 (SHIM) 4
122 | O RING 1 218—1 |SPRING SEAT 2 2
2.1 (15) 125 |SOCKET BOLT; M8%35| 2 218—2 |SPRING SEAT 2 2
126 |SPRING PIN 1 011—1 [SPRING 2
131 |BUSHING 1 011—2 | SPRING 2
151 |PLATE 1 241—1 | SPRING 2
201—1 [ SPOOL 2 241—2 |SPRING 2
201—2 | SPOOL 2 246 |SPRING 4
211 |PLUG 4 4.8 (35) 301 |JOINT ;M14 1
212 |PUSH ROD 4 302 |[CIRCULAR PLATE 1
213 |SEAL 4 7(51) ¥ 312 |ADJUST NUT ; M14 1
214 |ORING; 1B P20 4 501 |BOOTS 1

I —2-2



NOTES



(2) Functions for travel action
1) At independent travel

C/V Port name
Operation Pilot secondary | Main pressure
pressure side |oil supply side
. Forward PAr Ar
Right Reverse PBr Br
Left Forward PAL AL
Reverse PBL BL

If travel operation (forward) is performed, the
secondary pilot pressure from ports and
of the travel pilot valve acts upon ports
PAr and PAL of the control valve and moves
the right and left travel spools (306).

The pressurized oil delivered by pump (P1)
flows to the main passage (51) past the travel
straight spool (307), passes between the outer
circumference of the right travel spool (306)
and the casing and is supplied to the right
travel motor B by way of port Ar.

In the meantime, the pressurized oil
delivered by pump (P2) passes between the
outer circumference of the left travel straight
spool (306) and the casing, runs to port AL
and is supplied to the left travel motor P2
side, the same way as the pressure oil by
pump (P1).

Meanwhile, the oil which has returned from
the right travel P1 side and the left travel P2
side passes between the outer circumference
of the left travel spool (306) and the casing
and returns to the hydraulic tank via the
tank port (T) of the low pressure circuit (D).
At backward travel action (when the
secondary pilot pressure acts upon ports PBr
and PBL of the control valve), the pressurized
oil works the same way as in the forward
travel action.

RIGHT TRAVEL MOTOR

P1 P2

AN

306

A

PBr

PILOT PORT
PAr

Fig. 4-12 At right travel forward (when PAr is pressurized)

I —4—10



3) When the arm is in (under light load)

C/V Port name
. : Solenoid :
Operation Pilot proportional Main .

secondary  [cooon dary pressure oil

pressure side pressure side supply side
Arm in PAa —
(under light] PLC2 — Ab
load) — Pis
Purpose :

Speed up of in operation and prevention of
cavitation when operating the arm at light
load.

Principle :

The return oil from the arm cylinder (R) side
is recirculated into the cylinder (H) side in
the C/V.

If the arm in operation is performed, the
secondary pilot pressure coming out of
port (@ of the pilot valve acts upon the PAa
port of the control valve and the PLc2 port of
the lock valve selector. This causes the arm
spool (302) to move to the right and changes
the lock valve selector spool (211).

The pressure oil delivered by the pump P2
flows into the bypass circuit (55) past the
main passage (54), but since the bypass
circuit (55) is blocked by the arm spool (302),
the oil pressure pushes the check valve (CP2)
open, flows into the parallel circuit (56),
pushes the load check valve LCa (511) open,
goes between the outer circumference of the
arm spool (302) and the casing through the
U-shaped passage and is supplied to the arm
cylinder (H) side via port (Aa).

I —4—20

Meanwhile, the oil which has returned from
the arm cylinder (R) enters the control valve
through the port (Ba).

The lock valve poppet CRa (514) is located
just before arm spool (302), but since the pilot
secondary pressure acts on PLc2 port and the
lock valve selector spool is switched, lock
valve poppet (514) opens and the pressure is
led into chamber AR. In addition, the return
oil has sufficient pressure because of the
weight of the arm, etc., consequently the
secondary pressure is led in the arm spool.
Consequently, the return oil from the arm
cylinder (R) side passes through the inside of
arm spool and notches on the arm spool, and
flows through recirculation circuit and led in
arm recirculation spool (310).

In that case, the secondary pressure of the
solenoid proportional valve (Pis) is acting on
the Pis port of the control valve and the arm
recirculation spool is in position (II).
Therefore, the oil pressure enters the passage
(61) through the inside of the arm
recirculation spool (310), pushes open the
arm recirculation check valve poppet (512)
and is supplied once again to the arm
cylinder (H) as the operating oil for arm
digging operation.

Part of the hydraulic oil admitted to arm
recirculation spool (310) flows into tank port
(T) from low pressure circuit (D) and returns
to the hydraulic oil tank.
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1)

2)

3)

4)

Operation of main relief valve
The main relief valve is built in casing and
operates as follows :

The pressure oil is filled up in chamber A
through the orifice (B) of the plunger (512)

B A
and seats the plunger (512) securely against /
the body (541). 4:R ! ) e —
- [ e o I B
0 — K| &
5
' i
PL
541 512 YN-BT4
Fig. 4-29
When the hydraulic pressure of (P) reaches a
set pressure of the spring (621), it pushes p D

open the poppet (611) through the orifice (B)
and flows through the hole (D) to (R).

611PL 621

YN-B74

Fig. 4-30

When the poppet (611) opens, the pressure in
chamber A falls, which causes the plunger
(512) to open and the pressure oil of port (P)
to flow directly to (R).

- [ = o i S|
P }q[[ I j-]ll {
_ L! _\
i I ! | I
512 611  TL
Fig. 4-31 er
Press the boost
Press the boost button, and the pilot pressure
enters in PL port. The pilot pressure pushes
piston (614) leftward, the spring (621) force is R |
i i i gV @) ]
ra%sed, and finally the relief pressure is B = “c'_IT e e
raised. ™ -
P J‘:]]I aqr-
2 L] ¢ AN i
4 —- =
i | 1T
P
® The numbers of the parts of the PL
main relief valve in this section 621 614 e
correspond to those in Fig.4-3. Fig. 4-32

I —4—-30



(3) Operation of swing shockless valve

k SWING
SHOCKLESS
VALVE

~

2 SWING
SHOCKLESS
VALVE

Fig. 5-8 Hydraulic circuit diagram for

1) Neutral condition : swing shockless valve.

Fig.5-8 illustrates the relationship between

the neutral condition of the swing shockless -

valve and the hydraulic circuits. Now, let us _f 1 — ——— ] s 1
. . .. . p - 2 A THITETY
consider a braking condition in which brake _L a I
pressure generates on the AM port side. i Vs e r j
2) When brake pressure occurs ) j, -
If pressure (P) generates at the AM port, it k :
passes through the passage 1, the hole on 322 313 321 311

the shaft of seat (313) and the passage m of
plunger (311) and is admitted to the n
chamber.

When the pressure P rises above a value (Ps)
set by spring (321), plunger (311) compresses
spring (321) and shifts it to the left.

Seat (313) compresses weak spring (322) as
pushed by plunger (311) and moves to the
left.

3) At swing shockless action 322 313 321 311
When inertia load stops moving (point Y, Fig. 5-9(2) When brake pressure occurs
Fig.5-10), brake pressure (P) tries to fall. p :
When P<PS, plunger (311) moves toward the !
right return side by the action of spring (321). - :
Seat (313) tries to move to the right by the P<PS = = fuik
action of spring (322), but since chamber p = = — Sl

N
provides damping action by orifice g, the 4 $ = 5 B
return of the seat makes a time delay with y i
regard to the return of the plunger. k '

322 313 8 r 321 311

Consequently, seat t opens. This makes a
passage connecting the AM port and BM
dorts or both ports of the hydraulic motor by Fig. 59  Operation of swing shockless valve
way of P
—t—r—k. The result is that the pressures at

the AM and BM ports become equal (PB), Ps
falling into the condition at point Z in Fig.5-

10. This prevents the hydraulic motor from P8
swing shock by the closing pressure of the

AM port.

Fig. 5-9(3) At swing shockless action

Fig. 5-10 Pressure change diagram of swing
shockless operation

I —5—8



(4)

1)

2)

Function of overload relief valve

Two overload relief valves are arranged in
the crossover and operate as below :

To stop the hydraulic motor, the system
keeps the braking pressure generating on the
motor discharge side at a certain level to stop
inertia load.

At start, the hydraulic motor is driven at a
specified set pressure to make sharp
acceleration. At stop, generated pressure is
held low for a short time to dampen shocks by
braking the motor.

Further, the circuit pressure is held at a set
pressure so the reduction and travel crawler
sprockets are engaged smoothly.

In short, boost pressure cushioning action is
performed.

CONNECTING PISTON
(44-2)

VALVE SEAT
(44-3)

If the A port pressure of the overload relief
valve rises at the start of the hydraulic
motor, it acts wupon the effective
circumference on which valve seat (44-3) of
valve (44-2) is seated and upon connecting
piston (44-4) in the valve (44-2) through the
small holes of it. The valve (44-2) causes the
pressure to rise to a set pressure by standing
against adjust spring (44-9) by the areal
difference between the effective
circumference of the valve seat and the
circumference of the connecting piston.

When the hydraulic motor is braked, piston
(44-7) at the back of the valve is on its left by
the drive pressure. As the A port pressure
rises, it acts upon piston (44-7) through the
small hole in the valve. The piston moves to
the right till the piston hits plug (44-5).
During this period, valve (44-2) holds the A
port pressure relatively low, counteracting
adjust spring (44-9) and discharges the oil to
the B port side.

After piston (44-7) strikes plug (44-5), the
valve operates the same way as at the start of
the motor.

Aport >

\
VALVE
(44-2)

Small hole

ADJUST SPRING
(44-9)

P/ISTON
(44-7)

Fig. 6-9 Function of overload relief valve

I —6—8



8.2 CONSTRUCTION

(1) Boom cylinder T=Tightening torque ; kgf-m (ft-Ibs)
M12 X 1.75 (Through) _ —
% N T
5 3 ]
S g B 6%
o \ z
5 it o 1| Il S
V/ og " = i 0 o) C’g
-3 | !! 2 E
- - = [ ‘
630 (24.8") T

T=1.8~2.2(13~16)

—is M_D —bl P

DETAIL 22 DETAIL B DETAIL C
VIEW Z
T=1.5(11) T—1 90(1370) T—1 00(720)
2 14 13 9 8 10 1112 7 15 4 1 19 202116 18 17 22 23 24 5
\\ // 1l /
et i
}__ —_—
PT1/8 (0.0394”) 25 T=35~37(250~270)
Fig. 8-2 Construction of boom cylinder
YNO1V00037F1 (The figure shows the right-hand cylinder.)
P/No.
*| YN01V00038F1
No. NAME QTY|| No. NAME QTY|| No. NAME QTY
1 |CYLINDERTUBE | 1 || 11 | WEAR RING 2 || 21 |ORING; 1B G125 1
2 | BUSHING 1 || 12 | DUST RING 1 || 22 | BUFFER SEAL 1
3 |DUST SEAL 2 || 18 |PISTON NUT 1 || 23 | ROD PACKING 1
4 | PISTON ROD 1 || 14 |SET SCREW ; M8 1 || 24 | DUST SEAL 1
5 | PIN BUSHING 1 || 15 | CUSHION RING 1 || 25 | SOCKET BOLT ; M16 X140 10
6 |DUST SEAL 2 || 16 |ROD COVER 1 || 26 | BAND 1
7 |PISTON 1 || 17 | BUSHING 1 || 27 | BAND 1
8 |ORING;1B G65| 1 18 | SURCLIP 1 || 28 | CAPSCREW ; M10 X 30 2
9 | BACKUP RING 2 || 19 |ORING:;1B G120| 1 || 29 |[LOCK WASHER 2
10 | PISTON SEAL 1 || 20 | BACKUP RING 1

I —8-2
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File No.
Name of part

%art No. Specification Description
Asglicable Machine
M—2 Drive voltage DC 24V REDUCTION GEAR SECTION
Rated voltage DC 8.5V g:;::: i OlL SEAL MOTOR SECTION
Motor Rated current 1.5A/ phase (INVOLUTE)
Number of phases 2 phase 7 -
YT20S00002F2 Excitation method 2 Excitation

Governor motor

YT00101~
YR04001~
YX01001~
YV00101~
YY00101~
YF00101~

YNO07-30001~
YQ07-03501~
LQ08-04501~
LL08-03001~
LC06-05501~
YC06-02501~

Step angle 1.8° CAM
: : More than 100M Q
Insulation resistance LIMIT
: : (500V megger) SWITCH
Reduction ratio 1/20.3 E}'
Brown(A) Red(B) Excitation sequence
_ _ STEP
FDET DL
Orange(A) Yellow(B) A ==
B =141+ MOTOR LIMIT SWITCH
CONNECTOR CONNECTOR
A +|—]—]+
B ++ -] = Bz 2
<
Limit switch connector %5?)‘: C%ril;:;ec ‘
6 [Nol_ a7 [ Brown| A
5 | White | COM Orange] A
5 6 | Red NO Red B
71 7 [Yelow| NC Yellow| B

HOUSING : 6181-0072(SUMITOMO DENSO)
TERMINAL : 1500-0134(SUMITOMO DENSO)
RETAINER : 6918-0327(SUMITOMO DENSO)

HOUSING : 6181-0073(SUMITOMO DENSO)
TERMINAL : 1500-0105(SUMITOMO DENSO)
RETAINER : 6918-0329(SUMITOMO DENSO)

WATER PROOF : 7165-0118

(SUMITOMO DENSO)

WATER PROOF : 7165-0118

(SUMITOMO DENSO)

M-3

Motor

YT53C00004P1

Wiper motor

YNO07-30001~
YQO07-03501~
LQ08-04501~, LL08-03001~
LC06-05501~, YC06-02501~

Drive voltage

CONTROLUER

VABER MOYOR

STOP SIGNAL

OFF - STGRE
QN - GPERATION

THVERSION SIGHAL

CIRCUIT DIAGRAM

M—4

Motor

24270900

Washer pump

YW06501~

LP11001~, YP02301~
YN18001~, YQ02301~
LQ03301~, LL02301~
YN07-30001~, YQOT-
03501~

LQ08-04501~, LL08-03001~
1 C06-05561-—¥006-0250+

Type
Rated voltage 24V
Injection pressure | More than 1.2kgflem?(17psi)

Injection flow

More than 1320cc/min

Tank capacity

More than 2.2€(0.58gal)

O-TERMINAL

WASHER TANK

PUMP

O-TERMINAL

g

E1—-14



File No.
Name of part

II-’]art No. Specification Description
se
Applicable Machine
SW—4 Type Smgle'ﬁfllfefg;g)e “throw INSULATION TAPE
Rated DC 30V,10A
Switch ,
Insulation resistance -
YX50E00002F1 3 VINvLTUBE
YAZAKI
Swing parking C?ttmt tion : TNl gs RED(2) 7122-2237
release construction - position 7114-2020
YNO07-30001~ Swing parking release ON®D OO ]
YQ07-03501~ Normal ON® (@230
LQ08-04501~, LL08-03001~
L.C06-05501~, YC06-02501~ WHITE@3)  BLUE(1)
SW—5 Type | ST-425N
) CIRCUIT DIAGRAM
Switch
@ o o0 °
YN50S01003P1 o— @ KEY WAY
®) (4) S
KPSS release —————O’J—_—G vy S 1211 w0{9}8
O—e - YL{RL wy| 8L (8B
YWOBE0T< l
LP11001~, YP02301~ @__O)________W_) 716ls]ala]z2]
L RN : o |BESE [l
YV00101~, YY00101~
YF00101~ an (10) 12PAM-HD
YNOT-50001~, YQOT- ____o,_ﬁ"—(m‘)‘ SUMITOMO 6098-0252
LQ08-04501~, 1.1,08-03001~ S TERMINAL 8230-4282
SW—6 MITSUBISHI Part No. ME039860
Closed circuit 105+2C
E/G water temperature (921+35.6°F) M16x1.5 M4 0.7

temperature switch

Temperature difference

in open/close action 7°C (44.6°F) MAX

ME039860 Rated voltage DC24V
YN23301~, YQ02801~ DATE OF MANUFACTURE
YF00101~ ’ Current capacity 3A
zgg;gggg i : Mounting position Mounting E/G
LQ08-04501~
LLO8-03001~ Contact type Nomally open
LC06-05501~
YC06-02501~
SW—17 MITSUBISHI part MC840219 4
E/G oil pressure No. : —
switch Rated voltage DC24V
Open circuit oil 5 ; :
MC840219 ol 0.5kgflem? (7. 1psi) ué
: MIN \
Oil pressure - oris
indication Contact type Nomally closed

'YN18001~, YQ02301~
LQ03301~, LL02301~
YF00101~

'YN07-30001~

YQO07-03501~
L.Q08-04501~, LL08-03001~
LC06-05501~, YC06-02501~

E1—24




1.2 PIPING NOTE :
1. Apply oil for refrigerant R134a to the O rings at

all air-conditioner hose fittings.
2. Refrigerant volume : 1000+/-100g

3.T : Tightening torque

L HOSE ©15.5 \

S HOSE @23

T=4kgf-m
(29ft-1bs)

/16

PP
%3 i
T:4kgf.2<®\ 16

1 sockeT BoLT

(29ft.1bs)~ 25 WITH FLANGE

(M8 % 25)
~ @ T=2.3kgf-m
(17ft-1bs)

D HOSE (

19 f,* /‘ N
..g-@q Q/J
ff <A RECEIVER

J TANK "’“ 15 43
Vi 27 /
% 23
9

\g«.
N
/A

CONDENSOR
T=1. Okgf- .~

T=2, Tkgf-m

m/ - _ N /
%f 7@\ (20ftIbs)
= 20| 26 20
10 ¢
j\ Belt tension ; 45kgf (99.2 1bs)

0. 45kgf- 12 14
Primary belt tension ; 60kgf (132

—

L TUBE 26

T=1, 4kgf-m
(10ft-1bs)

Fig. 2(1/2) Installing air conditioner and heater



(5)
1)

2)

3)

4)
5)

Receiver Dryer (See Fig.13)

Receiver Tank

On the air-conditioner, the revolution of the
compressor varies greatly which causes the
proper flow of refrigerant in the cooling
circuit to vary. It is the receiver tank that
receives the variations. When the cooling
circuit does not need much refrigerant, the
receiver tank stores extra refrigerant
temporarily and supplies it when the cooling
circuit needs much refrigerant. The receiver
tank also stores an extra amount of
refrigerant to be used for filling balance and
supplement small amounts of leakage of the
refrigerant through penetration into rubber
hoses.

Dryer

If water is mixed in the cooling circuit, it
deteriorates the compressor valves and oil,
corrodes the metallic parts of the circuit or
clogs the circuit as the water freezes in the
expansion valve. It is desirable that the
amount of water mixed in the refrigerant
should be held below a concentration of
30ppm. The air-conditioner uses a molecular
sieve as desiccant suited for the circuit, in
order to absorb water content that intrudes
into the circuit when the dryer is installed or
when refrigerant is charged.

Sight Glass

This is a inspection window with which the
refrigerant level in the circuit is determined,
the only means of confirming the inside of the
circuit visually.

Filter

Pressure Switch

This machine employs pressure switches of
high/low pressure type.

The pressure switch protects the circuit by
cutting off the power supply to the
compressor when high pressure increases
abnormally high [more than 32kgf/cm?
(460psi) 1.

The pressure switch also detects the leakage
of refrigerant by cutting the power supply to
the compressor when the pressure of the
circuit falls below 2kgf/cm? (28psi).

12

REFRIGERANT
INLET

SIGHT GLASS

REFRIGERANT
OUTLET

RESSURE SWITCH

/DESICCANT

|_~SUCTION PIPE

FILTER

|_~RECEIVER TANK

\M

Fig. 13 Receiver dryer



(3) Charging from Low Pressure Side

(See Fig.30.)

Make sure that the high-pressure and low-
pressure valves of the gauge manifold and
the service can valve are closed.

Start the engine and run the revolution to
1500£100rpm and fully open the cab door
and the windows.

Turn on the air-conditioner switch, set the
fan switch to Max and the temperature
control switch to cool Max.

When charging gas, set the discharge
pressure of the compressor to 14~16kgf/cm?2
(200~230psi).

Open the low pressure valve of the gauge
manifold and the service can valve and fill in
refrigerant till air bubbles of the sight glass
of the receiver go away. (See Fig.30.)

[Total amount of gas to be charged :
1050g+100g (2.2+0.22 1bs )]

When refrigerant charge is over, close the low
pressure valve of the gauge manifold and the
service can valve.

1)
2)
3)
4)

5)

6)

A ® Do not open the high pressure valve
of the gauge manifold
circumstances.

in any

® Never place the service can upside
down. (The compressor valve may be
scored because the refrigerant is
sucked in a liquid state.)

22

HIGH PRESSURE
VALVE (CLOSE)
(MUST BE CLOSED
POSITIVELY)

LOW PRESSURE
VALVE

OPEN —> CLOSE

WHEN AIR
BUBBLES IN THE
SIGHT GLASS
DISAPPEAR

DIS

SERVICE CAN
VALVE (OPEN)

e,
<
N

PN

COMPRESSOR
OPERATION

(DO NOT TURN IT OVER)

Fig. 30 Gas charging operation
(Low pressure side)

SIGHT GLASS

&
N—

NS

Fig. 31 Receiver dryer
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preview of the manual.
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CLICKING the link, please download
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CLICK HERETO DOWN LOAD THE COMPLETE MANUAL



http://www.heydownloads.com/
https://www.heydownloads.com/?s=New+Holland+EH215+CRAWLER+EXCAVATOR+SERVICE+MANUAL+6

[Trouble with refrigeration cycle.]

Both high and low pressures are lower.

Low pressure is higher.

| |
Air bubbles are seen in sight glass. Air bubbles are High pressure
seen in sight glass. is lower.
NO | YES
Cooling does not work 0il oozes out from Compressor Hot air Compressor
if run at high speed. piping and parts. cylinder does comes out of cylinder gets
not get hot. heater unit. very hot.
NO | YES NO | YES
Expansion Expansion Natural Gas leaks | [ Expansion Water cock Compressor
valve is valve is leak from | |from pipe valve is mal- is mal- does not
clogged frozen or hose. joints adjusted. adjusted discharge
or mal- intruded and (too much or faulty. well.
adjusted. by water. open)
Adjust or After making Charge gas. || Retighten Replace Adjust or Replace
replace vacuum, refill or replace expansion replace compressor
expansion | | refrigerant parts. valve. water cock.
valve. and replace
receiver.

High pressure is lower.

Air bubbles are seen in sight glass.

If system is run continuously in HI idle,
it does not cool down or air flow decreases.

Frost deposits.

NO | YES
Thermistor does
High pressure gets Condenser is not cool off.
lower slowly. fouled or clogged.
NO | YES
YES
NO Th tat i Thermist iti
High pressure ermostat is Thermistor position
cireuit before Air bubbles are hard to not turned off. is normal.
receiver is go out even if water
clogged up. is poured on condenser. NO | YES NO | YES
Functions and Thermistor Thermistor | | Air
Remove Clean Air is mixed. performances is faulty or position is leaks
clogging condenser Make vacuum | | &re normal. cord is faulty. out of
or replace and refill Familiarize disconnected. | | Correct casing.
parts. refrigerant. the user with position.
how to use it.
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3. ARM

3.1 REMOVING ARM

(1) Put the machine in position to remove arm.
Extend the arm cylinder, retract the bucket
cylinder and bring the arm down on the ground.

(2) Disconnecting piping of bucket cylinder
Release pressure of hydraulic tank, place oil pan
to prepare for oil leaking, and separate pipes.

A Plug both section of separated pipes.
Plug : 4-(4)

When the removal of bucket cylinder is not
required, skip to procedure (6).

(3) Removing bucket cylinder rod pin (H)
1) Loosen nut (9), remove capscrew M16x140 (8),

and push out pin (H). Fig. 3-2 Disconnecting piping of bucket cylinder
. : 24mm After adjustment of shim, the total
gap should be within 0.6~1.0mm
: (0.02~0.04in).
2) Retract cylinder rod. SHIM
H 8
- : /
i _ N I
| I
-
| . | \
SECTION D-D ?
(4) Removing cylinder head pin (G)
Loosen nut (3), remove capscrew M16x140 (2), Fig. 3-3 Detail of bucket cylinder rod pin (H)
and push out pin (G).
. After adjustment of shim, the total
Py, : 24mm gap should be within 0.6~2.0mm
(0.02~0.08in).
SHIM

SECTION A-A
Fig. 3-4 Detail of bucket cylinder head pin (G)

14



1.3 DISASSEMBLY

® When disassembling and servicing
the cylinder, check the construction
and the availability of service parts
as well as necessary tools and jigs on
separate Parts Manual.

® The figures in parentheses after part
names correspond to those in Fig.1-
3.

® The explanations and quantities
below are for a boom cylinder. Apply
the same to other cylinder as well.

1.3.1 REMOVING ROD COVER AND PISTON

1)

ROD
Hold the clevis section of the tube in a vise.

A Use mouth pieces so as not to damage

2)

3)

the machined surface of the cylinder
tube. Do not make use of the outside
piping as a locking means.

Pull out piston rod (4) about 200mm (8in).
Because the piston rod is heavy, finish
extending it with air pressure after the
above-mentioned oil draining operation.

Loosen and remove socket bolts (25) of the
rod cover in sequence.

r

14mm

A Cover the extended piston rod (4) with rag

4)

to prevent it from Dbeing accidentally
damaged during operation.

Strike the corner of the rod cover flange by
means of a plastic mallet till rod cover (16)
comes off.

II-1-4

Fig. 1-4

ALLEN WRENCH 25

Cover here with rag.

Fig. 1-5



3) Turn up socket bolt (25). Match the bolt holes of 25
the rod cover flange to the tapped holes in the
cylinder assy, and screw in socket bolts (25) one
by one. Tighten the bolts to a specified torque,
taking care so the bolts may not be tightened
unevenly.

S :14mm,
Tightening torque :
35~37kgf-m (250~270ft-1bs)

ALLEN WRENCH /
A Take care so as not to damage the rod TURN

surface by accidentally slip a wrench. CLOCKWISE.

Covering the rod surface with rag is Fig. 1-35 Tightening socket bolts (25)
recommended to prevent damage to it.

For the tightening torques, refer to
“(II-1-16)".

DIRECTIONAL VALVE
PUMP

1.6 INSPECTION AFTER ASSEMBLY -~
(1) No-load functional test
Place the cylinder level at no load, operate the
piston rod 5 to 6 strokes by the directional valve H R
and make certain that it operates without fault.

A ® Do not raise the hydraulic pressure
above the maximum pressure of
380kg/cm’® (5400psi) for the cylinder of
the machine.

® Grease coated on the O rings and the
seals of the rod cover may ooze out.
Wipe it off and retest the cylinder in
such a case.

HYDRAULIC CYLINDER
Fig. 1-36 External leak test

MEASURE THE
INTERNAL LEAK.

(2) Leak test (See Fig. 1-36 and Fig. 1-37.)
1) Apply a test pressure to the retracting and

extending sides of the cylinder for three minutes
independently, and check that the rod section and
the welds have external leaks and permanent
deformation. For an internal leak test, connect the
cylinder with a test unit .

2) After completing the test, apply a plug to each
port and store it (Fig. 1-38).

A For storage, place the cylinder on wooden
V-blocks and bring the cylinder to the most
retracted condition.

II-1-14

= FROM DIRECTIONAL VALVE
Fig. 1-37 Internal leak test

CYLINDER ASSY

%

Fig. 1-38 How to store the cylinder
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5. UNDER COVER
5.1 REMOVAL

(1) Remove under cover (2,4,5,6,10,11,12,13)
1) Remove attaching sems bolts (7) M12 X 30.
2) Remove covers.

€P : 19mm

Fig. 5-1 Under cover assy

5.2 INSTALLATION
(1) Install under cover (2,4,5,6,10,11,12,13)

€Pp : 19mm

Tightening torque : 8.5kgf-m (61ft-1bs)

I—-10



10. MUFFLER

10.1 PREPARATION FOR REMOVAL

(1) Remove bonnet assy (1) and guard (13).

(2) Remove panel assy (4).

(3) Remove guard (24), (62) and bracket (16).
(See Fig.8-2)

10.2 REMOVAL
(1) Remove bracket (7), (8).
(2) Remove U bolt (10).
1) Remove four nuts (21) M8.
P : 13mm
2) Remove two U bolts (10).
(2) Remove clamp assy (9)
1) Remove two capscrews (20) M10 x 35
:17mm
2) Separate clamp assy (9) from muffler (1).
(3) Removing other parts
Remove exhaust tube (2) and brackets (3), (4),
as necessary.
€Pp : 13mm, 17mm

10.3 INSTALLATION

Installing is the reverse order of removing with

attention paid to the following items:

(1) Procedure of fastening U bolt (10)
(See Fig. 10-2)

1) Tighten four nuts (A) till there is no space
and make sure that the dimension C is even

all around.
2) Tighten nuts (A) to specified torque and
confirm the C dimensions on the right and 5mm (0.20in) from the
left once again SPACE tip of muffler slit
: 9

3) Tighten nuts (B) to specified torque and make =

sure that U bolts are not inclined. / S X -

4) Tightening torque !

Nut A : 0.9kgf-m(6.5ft-Ibs) B -
Nut B : 1.1kgf-m(8.0ft-Ibs) A ¢ —or
(2) Installing clamp assy (9) PROCEDURE OF
1) Place the end of clamp (9) 5mm (0.20in) away FASTENING U BOLT

The joint of seal clamp does
from the tip of the muffler slit so the joint of not extend over the slit.

clamp does not extend over the slit in the
muffler. (See Fig. 10-2.)
2) Install the clamp assy (9) in the illustrated Fig. 10-2 Removing and installing the muffler

Installing clamp (9)

direction.
(8) Tightening torque : (4) Replacing parts
Tightening torque NAME PART No.
No. NAME kgf-m (ft-Ibs)
18,19 | CAPSCREW 4.0 (28.9) GASKET(12) | ME088841(MMC PART No.)

I—20



15.4 OPTIONAL MULTI CONTROL VALVE

(1)
1)

2)

3)

4)

5)

6)

7

@

1)

Changing from “multiless valve” to “with
multi valve”
Be certain that the engine stops.

Set multi control valve to other than ISO (Y)
position.

Remove six socket bolts (271).
& ' 6mm

Remove repair kit “multiless valve” and
attach repair kit “with multi valve”.

Then check that the inside O ring (161) is
free from distortion.

Check that O ring (461) and backup ring
(462) are fitted on cover of valve “with multi
control”, and install it on sensor block (S).

Fit socket bolt (271) and (273) and tighten it
to the specified torque.
§ 6mm

Tightening torque ; 4.3kgf-m (31ft.1bs)
Changing from “with multi valve” to
“multiless valve”
Stop engine, and remove repair kit for “with
multi valve” in the reverse procedure of the
said procedure, and attach repair kit for

“multiless valve”.

Specification of multiless control valve
271 355 356

354

Fig. 15-4
Multiless control block assy|2436U1244F4
No. NAME Part No. Q T
Y
S |SENSOR BLOCK — 1S
Y | MULTILESS REPAIR KIT |2436U1244R200| 1S
161 | O RING ZD12G08000 1
271 |e SOCKET BOLT 7Z523C08035 6
354 ¢ COVER — 1
355 e PIN E— 1
356 ¢ SPRING PIN ZP26D05010 1

352 353 271 472 471 401 261

Optional multi control valve
201 273 274

275

462 H—n: i1
461 & | = BLOCK
C/V assy with multi 2436U1244F3
No. NAME Part No. QTY
S [SENSOR BLOCK — 1S
M | REPAIR KIT WITH MULTI| 2436U1244R400| 1S
161 |e O RING ZD12G08000 1
201 |e COVER FOR MULTI| 2436U1244S201| 1
261 |e DUST SEAL 2436012445261 1
271 | SOCKET BOLT ZS23C08035 4
273 |¢ SOCKET BOLT ZS523C08055 2
274 ¢ SPACER 2436012445274 | 2
275 |e SLEEVE —_ 4
352 | KNOB 2436U1244S352| 1
353 | LEVER 2436U1244S353| 1
401 (e PIN 2436U1244S401| 1
461 (e O RING ZD12P02800 1
462 |e BACK UP RING ZD85P02800 1
471 |e SPRING PIN ZP26D06025 1
472 ¢ WING BOLT 2436U1244S50 1




21.1

oy

@)
3

@

6))

21.2 REMOVAL

(

@

3

4@

21. UPPER FRAME
PREPARATION FOR REMOVAL

Remove attachment
(Refer to YN32 : ATTACHMENT)
Remove cab (Refer to 2. CAB.)

Remove guard (Refer to 4. GUARD)

N\ WIRE ROPE
Remove counterweight
(Refer to 11. COUNTERWEIGHT) CHAIN BLOCK

Remove swivel joint
(Perform the steps (1) thru (7) of 20. SWIVEL
JOINT)

\ LIFTING

Lifting up upper frame temporarily

Insert two upper swing body lifting jigs and

two counterweight fastening cap screws (C1)

M27 % 300 into the counterweight mounting

holes from above. Attach two chain blocks to

the boom foot side and lift the upper frame at

four points.

Wire rope ; @16 (0.630” ) X 2.5m(8ft-2in), 2pcs.
@16 (0.630” ) x 1.5m(4ft-11in), 2pcs.

Chain block ; For 2,000kg (4,410 1bs) 2pcs.

Marking match marks on swing bearing
Mark match marks on upper frame and
swing bearing.

Fig. 21-2 Matching mark on swing bearing
and upper frame

Removing upper frame attaching bolts
Remove thirty capscrews M20x 105 and
three reamer bolts used to install swing
bearing and upper frame.

: 30mm

Slinging upper frame
Sling according to Fig.21-1, and remove
upper frame and put it on a stand.

Weight : Approx. 5ton (11,0001bs)

Fig. 21-3 Removing upper frame attaching bolts

I —40



12) Remove spline joint
Separate needle bearing (124) and spline
joint (114) from valve block (312).
® Do not draw out needle bearings
(124) except when their service life
has ended.
@ Do not loosen nuts (808) (marked )
of valve block (312) and swash plate
support (251) : A set flow rate
changes.

(3) Installing procedure
1) Precautions to be exercised in installation
Assembly is a reverse order of disassembly,
but notice the following.
1. Repair scored parts at disassembly. Get
replacements ready beforehand.

o

Wash parts sufficiently in cleaning oil and
dry them with jet air.

3. Do not forget to coat the sliding areas and
bearings with clean hydraulic oil.

4. In principle, replace sealing parts such as O
rings and oil seals.
5. Tighten socket bolts and plugs to specified

torques in this manual, using a torque
wrench.

6. Do not mix up front pump parts with rear
pump parts.

2) Installing servo piston, etc.
Fit servo piston (532), tilting pin (531),
stopper (L) (534) and stopper (S) (535) to
pump casing (312).
® When tightening servo piston (532)
and tilting pin (531), use a jig so as
not to damage the head of the tilting
pin and feedback pin (548).
® Coat the screwed part with Locktite
#242.

3) Installing swash plate support
Attach swash plate support (251) to pump
casing (271) by tapping the swash plate
support lightly with a plastic hammer (K).

124

Fig. 1-16 Removing spline joint

532

271

Fig. 1-18 Attaching swash plate support (251)

oI—1-—8



6) Remove compensating parts

(Fig. 1-31 @ section)

After removing the cover (629) sub assy, take
out outer spring (625), inner spring (626) and
spring seat (624) from the compensating part.
Then take out adjust stem (645), pilot spring
(646) and spring seat (644) from the pilot
part.

® Adjust stem (645) comes out easily if
an M4 bolt is used.

7) Remove pilot cover and the set spring
Remove capscrew (436) and pilot cover (641).
Once the pilot cover comes off, separate set
spring (655) from the pilot section.

(Fig. 1-31 @ section)

§  :bmm

8) Remove spring seat, return spring and sleeve
(Fig. 1-31 (1) section)
Remove snap ring (814). Then remove spring
seat (653), return spring (654) and sleeve
(651).

® Sleeve (651) is equipped with snap
ring (836).

® When removing snap ring (814),
return spring (654) comes out : Use
care so as not to lose it.

9) Remove adjust plug (Fig. 1-31 (G),B)section)
Remove snap ring (858) and take out fulcrum
plug (614) and adjust plug (615).

® Fulcrum plug (614) and adjust plug
(615) come off easily if an M6 bolt is
used.

o0—1—18

645
644,646
(&}
()
@ 629
o
——
p——

Fig. 1-34 Removing compensating parts

436
Fig. 1-35 Removing pilot cover (641)
and set spring (655)

654,
651(836)

Fig. 1-36 Removing spring seat (653),
return spring (654) and sleeve (651)

858

Fig. ’1\-37 Removing adjust plug (615) [1]



2.4 MAINTENANCE STANDARDS
(1) Inspection of components

Part name Inspection item Criterion and remedy
Casing 1) Look for scratches, rusting and|1) If any of the following parts are
corrosion. damaged, replace the casing.
® Sliding part of casing hole and spool,
particularly the land, to which holding
pressure is applied.
® Part of sealing pocket through which
spool is inserted.
® Area of sealing part that is in contact
with O ring.
® Sealing and seating part of main or
overload relief valve.
® Defects of other parts that seem to
prevent normal function.
Spool 1) Look for scratches, galling, rusting|1) If a defect detectable with your
and corrosion. fingernail is found on the sliding part of
the outer circumference, replace the
spool.
2) Inspect ends that are sealed with an|2) If the sliding part is damaged, replace
O ring. the spool.
3) Insert the spool in the casing bore,|3) If the spool damages the O ring or does
and move it while turning it. not move smoothly, repair or replace
the spool.
Poppet 1) Look for damage on the poppet and|1) If sealing is incomplete, correct or
the spring. replace the seal.
2) Insert the poppet in the casing, and|2) If the poppet moves lightly without
move it. catching, it is normal.
Spring and 1) Look for rust, corrosion, deformation,| 1) If damaged heavily, replace.

related parts

and breakage of the spring, spring
seat, plug and cover.

Spool seal and
related parts

1) Look for external oil leak.
2) Look for rust, corrosion and deformation
of sealing plate.

1) Repair or replace.
2) Repair or replace.

Main relief valve
Port relief valve

1) Look for rust and damage on outer
surface.

2) Inspect the contact face of the valve
seat.

3) Inspect the contact face of the poppet.

4) Look for spring abnormality.

5) Inspect the O ring, backup ring, and
seal.

1) Replace.
2) If damaged, replace.

3) If damaged, replace.

4) Replace.

5) As a general rule, replace all parts with
new ones.

Lock valve
(selector portion)

1) Spool, bushing and spring are not
damaged.
2) Spool seat shows even contact marks.

1) If damaged, replace.

2) If damaged, replace.

o—2—26



(17) Remove inside seal (218) from plug (211) with
small driver.

213
Fig. 3-14 Removing seal (213)

3.3 CLEANING PARTS
(1) Clean parts with wash oil roughly.

(2) Clean parts with wash oil completely.

(3) Dry parts by swabbing clean waste cloth.

(4) Apply rust preventives on parts.

3.4 ASSEMBLING

(1) Fit bushing (131) and O ring (122) to casing
(101). (See Fig.3-10.)

A VMeet the position of spring pin (126).

(2) Install port plate (111) on casing with socket
bolt (125) and seal washer (121).
" ‘6mm,
Tightening torque ; 2.1kgf-m
(15ft-Ibs)

A Replace seal washer (121) with new one.

Fig. 3-15 Installing port plate (111)
(3) Fit washer 2 (217), springs (241-1), (241-2), 201—1

spring seats (216-1), (216-2) to spool (201-1), or 201—2
or or
241—2 216—2

(4) Push spring seat (216-1) in the range of that
the movement is 7mm (0.276in) or less, and
install spools (201-1) through the large hole
of spring seat. (See Fig.3-11.)

For spring seat (216-2), push spring seat
(216-2) in 9.4mm (0.370in) or less and install
spool (201-2).

Fig. 3-16 Assembling pressure reducing valve

oI—3—6
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Set orifices (1), (3) to piston assy (44) that is
set in the cover.
The orifices absorbs rattles that are made
when cam (12) is in neutral: either orifice
may be at the top or at the bottom.
In case the cam rattles very much because
the cam and the pin are worn out after long
hours of use, increase the number of orifices.
However, if many orifices are set when there
is no gap, the reducing valve spool is actuated
at neutral and pressure is built up in the
secondary pressure port. When there is no
gap on the cam at neutral, do not increase the
orifices.
Set four holders (19) and balls (36) to piston
assembly (44).
Install two dampers on the reducing valve
and fasten them with socket bolts (26) with
washers (30).
In that case, parallel pin (32) set in body (5)
is placed in the hole of cover (15) to position
the reducing valve and the damper in place.

& ' 8mm, Tightening torque :

6+0.5kgf-m (43+ 3.6ft.1bs)
Set cam (12) to cover (15) and insert pin (14).
On that occasion, check the gap of the cam
and if the gap is large, increase orifices (1),
(3) according to item (4) above.
Ball (86) and holder (19) can be drawn out
easily by magnet bar. If a magnet bar is not
available, place the valve on its side and give
vibration to it.
When the gap adjustment of the cam has
been finished, apply grease to the moving
parts of cam (12), pin (14), cover (15) and ball
(36).
Attach 2% 2 pcs. set screws to cam (12) and
thi§ 2 them.
! 4mm, Tightening torque :
1.5+0.1kgf-m (11+0.7ft.1bs)

(10) Fit two boots (13).

12.

@
@

Standard for the judgement of serviceability
of parts

Replace seals with new ones at disassembly
and reassembly.

If you feel the moving parts of the damper,
cover (15), piston assy (44) and guide (17)
unsmooth, correct the moving surfaces and
corners to be free from scratches and burrs,
using #1000 emery paper.

28

In case such scratches and burrs can not be
corrected with ease, replace the parts with
new ones in pairs.

(8) If you feel the moving parts of the reducing

valve, body (5) and spool (4) unsmooth,
correct them to be free from scratches and
burrs, using #1000 emery paper. If it is
difficult to correct, replace the parts with new
ones in pairs.

(4) If you feel the moving parts of the cam

assembly such as, cam (12), pin (14) and
cover (15), correct them to be free from
scratch and burr, using #1000 emery paper. If
it is hard to correct, replace the parts with
new ones.

37 AN —] 35
16,44
34 :;): : _\\26
=T
fg _89=f. s ;_ > ™30
©).
404@ E \1,3
]
S 21 38
24 i@
413 A 20
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™10,11,29
5
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26
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11) Fit O rings (706), (707) to casing (301). In
that case, if the O rings are coated with
grease, they are hard to tear off when brake
piston (702) is inserted.

12) Assemble brake piston (702) into casing
(301).

13) Assemble brake spring (712) into brake
piston (702). In that case, make sure that a
spring is placed positively in the spot faced
part of the brake piston.

® This operation is necessary only
where roller bearing (444) is
removed.

14) Insert the outer race of roller bearing (444)
into valve casing (303), while lightly tapping
the steel rod placed on the outer race, using a
hammer.

15) Assemble valve plate (131) into valve casing
(303) and fit O ring (472) in it.

16) Install valve casing (303) to casing (301) and
faig==them with socket bolts (401).
¢ 17mm,
Tightening torque : 44kgf-m (320ft-Ibs)

17) Fit plunger (351) and spring (355) to valve
casing (303). Then tighten RO plug (469)
fitted with O ring (488) against valve casing
61

:14mm,
Tightening torque : 34kgf-m (250ft-Ibs)

18) myumslcf valve (051) to valve casing (303).
* 41mm,
Tightening torque : 18kgf-m (130ft-Ibs)

19) Fit reverse turn preventing sub (052) to valve
ca§—(303).

: 6mm,
Tightening torque : 3kgf-m (22ft-Ibs)

20) Fit O ring (485) to plug (464) and fasten the
pluéPPzainst casing (301).
: 19mm,
Tightening torque : 3.7kgf-m (27ft-1bs)

o—5—10

702

SLIT (OPPOSITE SIDE)
PG PORT

Fig. 5-14 Assembling brake piston



5.4 MAINTENANCE STANDARDS
5.4.1 SWING MOTOR
(1) Replacement standards for parts

The following are the standards to determine
whether or not parts may be reused from
values taken at disassembly. These are only
general standards and in case the motor
displays poor performance or parts shows
extreme damage and discoloration befo

disassembly, it is most important to
determine how many parts should be
replaced, depending upon the purpose of
disassembly and the remaining service life of

the motor that the user expects.

re
Recommended
Standard
: ; Value for
Item Dimension Remedy
mm Gn Rerpill?r;:egent
Clearance between piston and
cylinder bore (D-d)
( 0.027 0.052 . .
Z:':/\ ;d b (0.00160) (0.00205) Replace piston or cylinder.
L J
C
Gap between piston and caulked
part of shoe (o)
0.3 .
v 0 0.0112) Replace piston and shoe assy.
Y —
Thickness of shoe (t)
H 5.5 5.3
— . 0.217) (0.209) Replace piston and shoe assy.
Assembled height of retainer plate
and retainer (H-h)
5.5 5.0 Replace a spherical bushing and a
r—‘( )7 N 0.217) (0.197) retainer plate as a pair.
A
AR Y
Thickness of friction plate
l 1.8 1.6
| || T 1 00709 (0.0630) | Teplace

n—-5—20



(4)
1)

Removing seals
Remove O ring (6) from the O ring groove
with the aid of a spatula.

A Use the tip of the spatula taking not to score

2)

the body. Also do not strike the spatula.

Stick pin (e) to seal (5) and extract slipper
ring (5). Fig.6-7 shows the use of one pin, but
by using two pins, this can be extracted with
more sureness.

As the backup ring is made of rubber, remove
this in the same procedure as O ring (6).

6.2.5 ASSEMBLY
Prior to assembly, clean each parts (excluding the

O ring and slipper ring), and arrange in the
sequence of assembly.

(1)
1)

2)

3)

Assembling seals to body

Coat O ring (6) lightly with hydraulic oil and
install in the O ring groove. Also make sure
that the
installation.

Make sure that oiliness, such as hydraulic oil

O ring is not distorted after

and grease, has been completely removed.
Slipper ring is assembled, after first inserting
the backup ring, by slightly-distorting the
shape as shown in Fig.6-8. Also after
inserting all of the seals, be certain that these
are installed in the seal groove by use of the
spatula.

SPATULA(f)

\

1 17

TJ

Fig. 6-6 Removing O ring (6)

SLIPPER RING

Na\

BUCK-UP RING
DETAIL(5)

GROOVES
FOR O RING \

GROOVES
FOR
HYDRAULIC

"

PIN(e)

GROOVES
FOR
SLIPPER
SEAL

Fig. 6-7 Removing out seal assy (5)

BACK-UP RING

SEAL
ASSY

Fig. 6-8 Inserting slipper ring into backup ring
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1)

2)

3)
1)

2)

Removing crawler

Put attachment on ground so that weight is
not loaded to the lower frame, and remove
track link assy rotating sprocket.

Crawler end section may fall on the
ground just before extending it on the
ground incurring danger of injury.
Please keep well away from the
equipment.

INSTALLING

Installing is done in the reverse order of
removing.

Checking crawler installation direction.

Place the track links on the ground so they
converge, facing the front idler, as shown in
the figure on the right.

Installing crawler

Preparation for installation

Treat paint flaking protection with care not
to damage lower flame.

Winding crawler

Insert a crowbar into the master pin hole, lift
the lower frame 1 to 2cm above the ground
level by holding it by hand so the machine
body weight is not exerted on the shoe.
Retract the sprocket to help push the back
winding of the crawler.

Preparation for press fitting master pin
Preparing for installation
Put square wood under the shoe plate.

Aligning master pin holes
Aligning master pin holes through fine
adjustment turning sprocket.

A ® When using a big hammer, exercise

4

care so you are not injured by flying
objects the same way as when
pushing out the master pin.

® Coat the master pin with
molybdenum disulfide grease, before
pressing it in.

Press fitting of master pin
Apply press fitting jig on master pin, and
strike it with a mallet to press fit.

Removing
master pin

—
)
Fig. 2-3 Removing crawler
Ol
Front,
idler side
O

Press fitting jig
on master pin

Fig. 2-6 Press fitting of master pin



4.4

CONSTRUCTION

LOWER ROLLER

YN64D00013F1

No.

NAME |Q T |REMARKS

ROLLER
COLLAR
SHAFT

BUSHING
PIN

0 3 OiITt ks W N

FLOATING
SEAL

O RING
PLUG

1A,G60
PT1/4

NN NN RN

45
(1)
1)

2)

3)

4)

DISASSEMBLY AND ASSEMBLY
Disassembly

Drain oil

Remove plug (8) and drain out oil.

Fi6mm

Removing pin (5)

Put both ends of lower roller assy on the V-
shaped blocks (K), apply push-out bar (£) on
upper end face of pin (5), and push pin (5) out
striking with mallet.

Removing collar (2), O ring (7)

Put lower roller on jig (m) for repair stand so
that the shaft (3) is perpendicularly located,
apply push-out jig (P) on shaft end on upper
side, and push shaft (8) until the O ring (7)
separate from collar (2) with press or mallet,
and take out collar (2) and O ring (7).

Removing shaft (3)
In addition, push out and remove shaft (3)
together with the lower collar (2) and O ring

).

The shaft (3) extrusion operation may
cause the remaining lube oil to flow
out. Prepare an o0il container

beforehand.

Fig. 4-5 Construction of lower roller

Fig. 4-7 Removing shaft (3), collar (2), O ring (7)



5.3.4 TOOLS AND JIGS

(1) Tightening tools

Unit : mm(in)

NAME OPPOSING FLATS
Socket o4
§ Allen wrench 5
(2) Jigs
Unit : mm(in)
No. NAME SHAPE
-
@15 o
. 0.5917) 3=
Pin |
R
triking 5
striking jig s | s
~ (413" (0.5917)
340 (13.47)
Shaft DE—
i RuSh ™ 1 74(2.917)
ng V@ )
300 (11.87)
Bush%ng I(—)I |
T | drawing | | 216 (0.630")
rod \
About. 150 (5.917)
About. 600 >
(23.6”)
U | Stand About. —u0 ] ———
400
(15.77)
2 pcs.
. ©2105(4.13")
r Y
< A
all
=)
Bushing A ke
A\ lf’re.ss B . ,g? S g
fitting jig g
vy Y
« 2746
2.9379%4"
Collar _ 2103 (4.067)
W | Press .
fitting jig J20 (1.18”)




8. SWING BEARING

8.1 SWING BEARING ASSY

SWING BEARING ASSY |YN40F00012F1
No. NAME QT REMARKS
Y
1 |SWING BEARING 1 | YN40F00004F1
2 CAPQ["DD“T e l 25 | M20 X P1.5%X 65
|
H 1
Iyl
=i
2 Locktite #262 or equivalent
to be applied
SECTION AA  T=57.4kgf-m (420ftIbs)

NOTE: Fill grease bath with 8.3kg (18.3 Ibs) of
grease NLGI-2 (containing molybdenum
disulfide) or equivalent.

8.2 REMOVING
(1) Matchmarks

Remove upper structure, apply matchmarks
on inner race of swing bearing and lower
frame.

(2) Remove thirty six capscrews (2) M20 X 65 for

installation inner race.

: 30mm
3

Drawing out grease
Remove grease in grease bath.
(4)

Removing swing bearing
Attach eyebolt on swing bearing and sling it.

Weight of swing bearing : 232kg (511 Ibs)

Inner S zone position of
swing bearing

Fig. 8-1 Swing bearing assy

Swing bearing

—Outer race

——Inner race

Matchmarks

Fig. 8-2 Matchmarks

Grease bath
Fig. 8-3 Removing and installing swing



17) Determining the shim thickness for taper
roller bearing
This operation is necessary when
any of casing (1), rear cover (2), shaft
(9) and bearings (29), (30) has been
replaced.

1. Measure the dimension E in the as-
assembled condition in Fig.1-8.

A Make sure that shaft (9) is
perpendicularly positioned.
(Not tilted).

2. Measure the dimension F on the rear cover
side.

& Measure four diagonal points on the
circumference and make a mean
value.

3. Suppose the thickness of shim (32) to be used
is "S", the clearance "Y" is as below:
Y=F-(E+S)

4. Choose one or two shims that make the
clearance "Y" 0~0.1mm (0~0.004").

3) Disassembling the overload valve

|| Remove the overload valve as an assembly,
utilizing the opposing faces of the hexagon of
socket (44-1).

f In principle, the overload valve is handled as
an assembly, but in case it must be
disassembled for unavoidable reason, remove
plug (44-5) from socket (44-1) and pull out the
internal parts.

P
J —

1
Fig.1-8 Determining the shim thickness

44-3 44-2 44-1 44-4 44-12 44-13 44°9 44-8 44-12 44-10 44-11 44-6 44-7 445

- D) :

\ I

‘c"\m

Fig.1-9 Disassembling the overload relief

II-8



1.7 REDUCTION UNIT DISASSEMBLY

1.7.1 TOOLS

Before removal and installation, prepare tools,
jigs and measuring instruments.

No.

Tools

Application

Torque wrench

0~50kgf-m (360ft-1bs)

Allen wrench

Opposing flats 8mm (0.315in), 14mm(0.551in)

3 |Stand @420 min.
(16.57)

[ @340

Z (13.47)

5

g 4 =16 (0.63")

4 |Micro depth meter 0~15mm (0~0.591in)
5 |Caliper 0~150mm (0~5.91in)
6 | Eye bolt M10, M18 3pcs. each
7 |Pin Spring pin 3.5 % 75 (0.138”% 2.95” ), @5 x 55 (0.1977% 2.17”)
8 | Press machine It is used to insert the angular bearing and fix the lock

washer.
Capacity 3 tons (6610 Ibs)

Others

Cleaning oil, Detergent, Gear oil, Grease,
Locktite#242, #515, Seal tape, rag and others

1.7.2 DISASSEMBLY
(1) Preparation before removal

1) The travel unit removed from the machine
has dust and mud. Wash them with cleaning

oil.

2) Loosen drain or oil filling plug (26) and drain
the oil out of the reduction unit.

A When oil is hot, pressure is built up
inside. Take care as the oil gushes
out in some cases.

3) Leaving matching marks
Put a matching mark on the outside of each
matching surface so it may be installed where

it was.

® The numbers in the parentheses after
part names correspond to those in the

assembly drawing on page II-2.
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1.2 HYDRAULIC PRESSURE MEASUREMENT BY SERVICE DIAGNOSIS

(1) Main circuit pressure. (2) Secondary pilot pressure (8) Solenoid primary pressure (4) Solenoid proportional valve secondary
(Att. operation No. Travel operation 1 4) pressure
E/G Hi, E/G Hi, E/G Hi, E/G Hi, L . . E/G Hi, E/G Hi,
Full lever, at relief No load, at neutral Full lever, at relief No load, at neutral Operatlon Is not Workmg In operatlon Full lever 0 operation No load, at neutral
No.14 No.9 No.5 No.20
PRESS. SENSOR Main pump P1,P2 PRESS. SENSOR B4 SOL. VALVE Swing P/B PROPO-VALVE P1 bypass cut
C01  PUMP P1 B01 BOOM RAISE FO2  SWING-BRAKE Swing & arm digging. D01 P1BYPASS
3.3V0350k 0. 7V020k 4.5V030k 0. 5V00k COMP. ON | OFF indication COMP. 647mA025k 350mAD06k
CO1  PUMP P2 BI2 BOOM LOWER MEAS. ON | OFF indication } MEAS. 642mA025k 345mAn6k
3.3V0350k 0. 7V020k 4.5V030k 0. 5V00k RELEASE SW OFF | ON/OFF indication
No-15 No-10 No.6 E;f);o VALVE P2 b
PRESS. SENSOR OPT PRESS. SENSOR 78 SOL. VALVE Travel 2-speed select A |;2 SVPASS ypass cut
BO16 P1OPT. BO3 ARM OUT FO3  1/2-TRAVEL 50k 0
45V030k 0. 5V00k 4.5V030k 0. 5V00k COMP. OFF | ON indication COMP. 647mAD25k 350mADGk
BO17 P2 OPT. B4 ARMIN MEAS. oFf | ON indication T MEAS. 642mAnZok 345mANGk
4.5V030k 0. 5V00k 4.5V030k 0. 5V00k SWITCH OFF | ON/OFF indication
- No.22
No.16 No.11 No.7 PROPO-VALVE Travel straight
PRESS. SENSOR Negative control P1,P2 PRESS. SENSOR na SOL. VALVE Boost pressure select Do3 TRAVEL STRAIGHT
B016 P1NEGA-CON BO5  BUCKET DIG FO1 POWER UP 50k COMP. 647mA025k 350mA06k
0.5V 00k 3. 0v0o31k 4.5V 030k 0. 5Vook COMP. OFF | ON indication MEAS. 642mAD025k 345mAD6k
BO17 P2 NEGA-CON BO6 BUCKET DUMP MEAS. OFF | ON indication }
0.5V00k 3. 0VO31k 4.5V030k 0. 5V00k SWITCH OFF | ONJOFF indication No.23
No.19 No.12 PROPO-VALVE Arm variable
PRESS. SENSOR Back pressure PRESS. SENSOR B B D06 A-RECIRCULAT recirculation
BO15 BACK PRESS. (Nega-con pressure) BO7 SWING (R) COMP. 409mAD10k 647mAD25k
0.9v0O3k 4.5V030k 0. 5V00k MEAS. 404mA010k 642mAD25k
BO8  SWING (L)
4.5V 030k 0. 5VO0ok No.24
PROPO-VALVE P1 pump
No.13 E01  P1PUMP
PRESS. SENSOR COMP. 400mADZk 750mAN30k
B0S  TRAVEL(R) MEAS. 395mA09k 745mA030k
4.5V030k 0. 5V00k
- — POWER SHIFT  OmA
BO10 TRAVEL (L)
. . 5V00k
4.5V030k 0. 500k No.25
PROPO-VALVE P2 pump
ED2 P2 PUMP
4 2 LH. control lever RH. control lever
|’(‘D'l Qg COMP. 400mAD9k 750mAD30k
' /{ﬁ =) / Swing left Bucket digging MEAS. 395mADNgk 745mA030k
Y Swing right Bucket dump POWER SHIFT ~ OmA
O ol /mp©_— O-@\ =@ _ _
@ > | [ Armin Boom raise
= F =¥
pd ol= 'éj Arm out Boom lower
fam——) NOTEDDOPERATION
o | \\ No.200ARM OUT or ARM IN RELIEF OPERATION
o ' No.210BOOM RAISE RELIEF OPERATION
LH. travel lever RH. travel lever No.220ARM IN RELIEF OPERATION

No.230ARM IN OPERATION LEVER TURNED TO FULL

(At 200mA ARM IN RELIEF)
No.240 DURING BUCKET DIGGING OPERATION
No.250 DURING ARM IN OPERATION

3 | Travel left reverse 1 | Travel right reverse

4 | Travel left forward 2 | Travel right forward
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Boom raise operating power is poor.

Is the no load single operation speed normal.

NO

YES

Relief pressure lies within
standard level (below) at boom up
operation.

(Service diagnosis No.14)

NO

Refer to“Only boom|
raise _motion is slow.”

YES

(Diagnosis No.19)

Current value of P2 bypass cut valve
during boom raise relief action is

NO

Adjust or replace overloa
d relief valve at port A
b (boom head side).

YES

Secondary pressure of P2 bypass cut
valve during boom raise relief action is
25kgf/em?2(360psi).

NO Inspect or replace proportional

YES

Secondary pilot pressure at port PAb,
PB1 (boom raise, boom conflux) is
30kgf/cm? (430psi) or more.

valve for P2 bypass cut valve

NG

To electric troubleshooting.

Inspect or replace

NQ |[Orifice of slow return valve for

YES

Boom spool return spring is broken.

NO

proportional valve block.

pilot piping is clogged with dirt.

YES

Inspect or replace pilot valve.

YES

Inspect or replace pilot v

NO

Boom spool moves smoothly by hand.

NO [Outer circumference of

boom spool is scored.

YES

Inspect or replace
boom spool assy and pilot

YES

Boom conflux spool return spring is
broken.

NO

Replace boom spool assy.

NG

YES

Replace control valve.

NO

Boom conflux
spool moves smoothly by hand.

NO |Outer circumference of boom

conflux spool is scored.

YES

Inspect or replace
boom conflux spool assy and
pilot cover.

YES

NO

Replace boom conflux spool
assy.

NG

Replace control valve.

12

Replace control valve or

pump.
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ATT actions are combined.

Machine does not travel straight when travel and

| (Service diagnosis No.22)

Inspect or replace travel
pilot valve.

To electric troubleshooting.

Inspect or replace travel
straight proportional valve.

NG

Inspect or replace
proportional valve block

Inspect or replace travel
straight spool assy and pilot
cover.

Inspect or replace travel
straight spool assy.

[ NG

Replace control valve.

Replace control valve.

Inspect or replace travel

motor counterbalance.

NG

Inspect or replace travel
motor relief valve.

NG

Inspect or replace travel
spool assy.

| NG

Inspect or replace travel
reduction unit assy.

Inspect or replace remote
control valve.

Inspect or replace travel
spool assy and pilot cover.

Control current for travel straight NO |Secondary pressure of travel NO
proportional valve is approx.647mA pilot valve is 24kgflcm? (340psi).
YES YES
(Diagnosis No.22)
Secondary pilot pressure at port PTb| N O
(travel straight) is approx. 25kgf/cm?
(340psi)
YES
Return spring of travel straight YES
spool is broken.
NO
Travel straight spool moves NO |Outer circumference of travel YES
smoothly by hand. straight spool is scored.
YES NO
9)
Machine drifts on a slope. (Machine can not be held on a slope.)
[
Machine can not be held on a slope YES
when engine is OFF. Inspect travel motor.
NO
(Diagnosis No.13)
Secondary pilot pressure for travel NO
is Okgflemz (Opsi).
YES|
Return spring of travel straight YES
spool is broken.
NO |
Travel straight spool moves NO |Outer circumference of travel | YES
smoothly by hand. spool is scored.
YES NO

Replace travel spool assy.

| NG

Replace control valve.

22

Replace control valve.
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Only arm in motion is slow.

Is the voltage level of low pressure
sensor for arm in action normal?
(0.4 to 0.5V at neutral) (more than
4.5V at full lever)

NO

(Service diagnosis No.10)

YES

Back pressure sensor voltage: 0.4~0.5V

(Diagnosis No.19, No.16)
Service diagnosis with the key ON indicates

NO

Replace low pressur sensor.

NG

Inspect electric wiring of faulty
sensor or pilot valve.

YES

Is the current value of arm variable
recirculation proportional valve
during arm in full lever operation
normal or approx. 409mA?

(Diagnosis No.23)

NO

YES

Are the command current value of
pump proportional valve during
operation normal?

P1: 705mA or over

P2 : approx. 400mA

(Diagnosis No.24, No.25

NO

Is the electric wiring to

NO

Replace faulty sensor.

| NG

Check electric wiring.

proportional valve all right?

YES

Correct electric wiring.

(Diagnosis No.16, No.19)

YES

The difference (Pn2-Pt) between P2
negative control pressure sensor

NO

Replace proportional valve.

NG

Replace mechatro controller.

value (Pn2) and back pressure
sensor value (Pt) during operation is
less than 2 kgf/cm?2 (28psi).

YES |

Is the electric wiring to

NO

To hydraulic troubleshooting

abovementioned sensor and
proportional valve all right?

YES |

Correct electric wiring.

Replace P2 pump proportional
valve.

NG

Replace mechatro controller.

12

To hydraulic troubleshooting
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Deviation of travel.

Are the travel idle speed for both the
right and left directions within
standard values?

YES

(Diagnosis No.14)

NO

Are the current readings for pump
proportional valves during both

(4980psi)?

Is the relief pressure by service
diagnosis normal or approx. 350kgf/cm?

NO

To hydraulic troubleshooting.

(Diagnosis No.16, No.19)

NO

travel actions normal?
P1 and P2 : approx. 374mA

YES

The difference (Pn1-Pt, Pn2-Pt) between
sensor value (Pnl, Pn2) and back pressure

sensor value (Pt)
(28psi).

is less than 2kgficm?

NO

Replace high pressure sensor
for pump pressure.

[NG

Check electric wiring.

YES|

sensor and pro;

Is the electric wiring to abovementioned

portional valve all right?

NO

To hydraulic troubleshooting.

YES

Correct electric wiring.

Replace pump proportional
valve.

NG

Replace mechatro controller.

©)

Machine drifts on a slope.

Replace proportional valve.

| NG

Replace mechatro controller.

10)

Swing operation does not work.

Swing operation works if 2P
connector of swing parking SOL is
disconnected.

NO

To hydraulic troubleshooting.

YES

(Diagnosis No. 12)

In service diagnosis, the low
pressure sensor voltage readings
during swing operation are *
Neutral: 0.4~ 0.5V and

Full lever: more than 4.5V.

NO

To hydraulic troubleshooting.

YES

Replace faulty sensor.

NG

Inspect electric wiring of faulty
sensor or pilot valve.

22

Replace mechatro controller.
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E/G output is insufficient.

Overheat

Check that E/G water OK

temperature lamp is on and
that buzzer sounds.

Check the contents of
excavating.

Check E/G water
temperature switch, gauge
cluster, electric wiring and
connectors.

Check cooling water level.
Check that fan belt does
not slip.

Check thermostat.

Also check that radiator.
Qil cooler is not clogged.

Check that poor quality
fuel is not used.

Check E/G oil filter.

Check that air cleaner is
not clogged.

Bleed air.

Check feed pump
performance, injection
pump, injection nozzle and
injection timing.

Replace engine oil.

NO
Inspect electric system.
OK
Check cooling system.
OK
Check fuel system.
OK
Check E/G oil system.
Check air intake Check that air filter clogged OK
system. display of warning
OK |
Check fuel feed Check that air is not mixed in
system. fuel.
OK OK
Check water separator and
gauze filter. Check also that
poor quality fuel is not used.
Check viscosity of E/G oil if it
Check E/G oil. is suited to atmospheric
temperature.
OK
Check that blowby gas is not
- much, that gas does not leak
Check engine P .
itself. rom gasket, and that engine

oil goes into combustion
chamber.

Checking condition ; High idling

()

Knocking occurs after warming-up E/G.

Check fuel system.

Check that poor quality fuel is

Check compression
pressure and valve
clearance. Check that
valve spring is not
fatigued. Check that
control rack moves
smoothly. Check that
piston ring is not worn.
Check also that head
gasket is not faulty.

not used.

Check E/G itself.

Check that engine oil does not

Replace fuel.

rise.

Checking condition ; E/G water temperature is more than 50+5C (122+12°F).

OK
Check that blowby gas is not

Judge it if oil is there on
exhaust port.

much and that gas does not
leak from gasket.

Check compression
pressure, injection timing
and injection nozzle.




HOW TO READ THIS MANUAL

. lilustration for disassembly and assembly or removal and instaliation

This shows that the appropriate service proce-
dure is described in the text.

/

This shows the key No. of the part. In the text,
this No. is referred to uniformly throughout.

/

I

CLUTCH BODY /

Pressure Plate and Lgver Assembly

@ Assembly sequence

1451513
Repair kit: clutch release

Meaning of symbols

© : shows that the tightening torque is
specified.

A : shows that application of lubricant,
fluid or sealant is required.

0 : shows that the part should not be

reused.

16417912910 49-9897463554-33

/
ey es 4

1 Strap bolt
2 Washer
3 Washer
4 Bokt

5 Lock plate

6 Support nut
7 Pressure sprin
M GrO0

8 Pressure spring cap
9 Retum spring

10 Release lever plate
11 Clutch cover

12 Release lever pin
13 Support lever pin
14 Bushing

15 Support lever

18 Release lever

17 Bushing

2 Pressurs plate & lever assembly
me21-12
3 Clutch disc

lever kit

This shows an example of
the disassembly (removal)
sequence.

This shows that the service
procedure is described in
another section.
(N POO-00O
: shows reference page
within the same group.
M GrO0O
: shows reference group
within the same book.

No service procedure is
referred to in this section,
but the item can be an
objective of various proce-
dures.

This is shown when the assembly (installation)
sequence is not the reverse of the disassembly

(removal) sequence.

This shows that a repair kit is available.



PRECAUTIONS FOR MAINTENANCE OPERATION

00023

00027

00-6

» Take care when handling sensors, relays, etc. which are vulnerable to

shock and heat.

« Pull the connector, and not the harness lead, to separate connectors.

To separate a lock-type connector, first push toward arrow mark. To re-
connect a lock-type connector, press the separated parts until they
click together.

When washing the vehicle, cover the electric system parts and instru-
ments with waterproof material beforehand (Cover with vinyl sheet or
the like). Keep water away from harness wire connectors and sensors.
If any of them should get wet, wipe them off immediately.

To apply voltage for testing, check that the positive and negative cables
are connected properly, then increase voltage gradually from 0 volt. Do
not apply voltage higher than the specified value.
In particular, pay close attention to the electronic control unit and sen-
sors, since they are not always supplied with 24V,

When using testers or the like for continuity tests, be careful notto allow
test probes to touch the wrong terminalis.



ON-VEHICLE INSPECTION AND ADJUSTMENT

Measuring Compression Pressure

Service standards

Location

Maintenance item

Standard value Limit Remedy

—_— Compression
pressure

Each cylinder (at 200 rpm)

2550 kPa {26 kgt/cm?} | 1690 kPa {20 kgf/cm?2} | Inspect

Cylinder-to-cylinder pressure difference — 330 kPa {4 kgf/cm?} Inspect
(€] Special tools Unit: mm
Location Tool name and shape Part No. Application
Compression . .
— Gauge Adapter MHO061460 Measuring compression pressure
M14 x 15 06197

06200

WARNING A\

Remove the injection nozzle.

(> Gr13

Cover the injection nozzle mounting hole A with a cloth B. Then, turn
the engine over with the starter and check that no foreign matter ad-
heres to the cloth.

if any cylinder is cracked, coolant, engine oil, and fuel will enter
the cylinder through the crack. When the engine is turned over,
these substances will spray out of the nozzle mounting hole A at
ahigh temperature. For safety, move away from the nozzle mount-
ing hole before turning over the engine.

11-6

Fit the [€] Compression Gauge Adapter onto the injection nozzle
mounting hole A together with a gasket 2. Lock these items in position
with the nozzle bridge 3, then connect the compression gauge 4.
Turn the engine over and measure the compression pressure.
Measure the compression pressure in every cylinder and determine
the pressure differences between cylinders.

Limit: 4 kg/cm?2 maximum

If any compression pressure or cylinder-to-cylinder pressure differ-

ence exceeds the specified limit, pour a little engine oil into the cylinder

via the injection nozzle mounting hole then take the measurement

again.

o If the compression pressure increases, there may be wear or dam-
age on piston rings and inner surfaces of cylinders.

» If the compression pressure does not increase, valves may be
seized orincorrectly seated, or the cylinder head gasket may be de-
fective.



CYLINDER HEAD AND VALVE MECHANISM

A Lubricants

J

Location Points of application Type Quantity
1 Rocker contact surface on valve cap top Engine oil As required
6 Lip of valve stem seal Engine oil As required
7,8 Valve stem Engine oil As required
(€] Special tools Unit: mm
Location Tool name and shape Part No. Application
2 | Valve Lifter 30091-08500 Removing and installing
valve cotters
6 | Valve Stem Seal Installer ¢ 24 MH061293 Instaliing valve stem

seals

7,8 | Valve Lapper 30091-07500 Lapping valves and
valve seats
13
Valve Guide Remover MH061066 Removing valve guides
¢9
01859
17,18
$28.5 ¢
. 15 Installing inlet and ex-
Valve Guide Installer ] MH061998 haust valve guides
18
-1 01960

11-16



TIMING GEARS

A

11 B

4

12

03540

11-26

[Installation]

« Press the idler gear bushing 11 into the idler gear 12 from the side of
the gear whose internal diameter is chamfered B. Make sure the oil
holes C in the idler gear and bushing are aligned.

« After installation, ream the idler gear bushing 11 to achieve the speci-
fied clearance between the bushing and idler shaft 13.

A:Press



PISTONS, CONNECTING RODS, AND CYLINDER LINERS

17957

® Removal sequence

1 Bolt 5 Piston and connecting rod *1: Crankshaft (1) P.11-54
2 Lower connecting rod bearing assembly (1) P.11-44 *2: Crankcase (1] P.11-54
3 Connecting rod cap 6 Cylinder liner *3: Oil pan (1) Gr 12

4 Upper connecting rod bearing

@ Installation sequence
Reverse the order of removal.

11-36




PISTONS, CONNECTING RODS, AND CYLINDER LINERS

Sl

L,

i

Jé

g///,

12172

03173

11-46

{Installation]

s Apply engine oil to the small end of the connecting rod 4 and to the out-
er surface of the connecting rod bushing 3.

¢ Fit the collar F over the puller C, position the connecting rod bushing
3 and collar D as shown in the illustration, and lock this arrangement
together with the nut G.

« Align the oil holes H in the small end of the connecting rod bushing 3
and connecting rod 4. Then, use a press to slowly apply pressure of
approximately 49 kN (5,000 kgf) until the bushing is pressed into place.

» After press-fitting the connecting rod bushing 3, ream it to achieve the
specified nominal clearance between the bushing and piston pin 2.

NOTE

After installing the connecting rod bushing 3, insert the piston pin
2 and check that it turns smoothly and without play.

[__2__| E Piston pin, connecting rod, and piston

[Removal] .

» Tap out the piston pin 2 using a rod and hammer.

» |f the piston pin 2 is difficult to remove, heat the piston 8 in hot water
or using a piston heater.

[Installation]

o Apply engine oil to the piston pin 2. With the connecting rod 4 and pis-
ton 8 aligned as illustrated, insert the piston pin to hold these compo-
nents together.

A:Front mark (A)

B:Weight mark

C:Weight mark (A, B, C, D, E, F, G)

D: Alignment mark for connecting rod cap

+ If the piston pin 2 is difficult to insert, heat the piston 8 in hot water or
using a piston heater.

CAUTION A\

« No piston 8 should differ from any other piston by a weight of
more than 10 g.

o The connecting rods 4 must all have the same weight mark C.

s After inserting the piston pin 2, check that it turns smoothly and
without play.




CRANKSHAFT AND CRANKCASE

(€) Special tools Unit: mm
Location Tool name and shape Part No. Application
3109 | Socket Wrench MH061560 l‘g::ening connecting rod cap mounting
01984
9 Bearing Cap MH061083 Removing main bearing caps
Extractor
M8 x 1.25
60 03516
14 Gear Puller MHO061326 Removing crankshaft gear
02065
w100 XY
Z
7x
Rear Oil Seal A0 : N
16 Slinger Installer MHO062677 Installing rear oil seal slinger
‘ $103
02051

11-56



STRUCTURE AND OPERATION

Oil Pump

10730

Oil Cooler and Oil Fiiter

Oil pump gear
Oil pump
Relief valve

aWON =

: To oil cooler

Crankshaft gear

A
B: From oil strainer
Cc

: To oil pan

Oilpump 3 is a geartype. Itis driven by rotation of the crankshaft

via crankshaft gear 1 and oil pump gear 2.

Relief valve 4 is fitted to the oil pump. When the oil pump dis-
charge pressure exceeds a specified level, the relief valve re-
turns some of the engine oil to the oil pan, thus protecting the

lubrication system from excessive oil pressure.

O ONDNEWN =

mooOow>

12-4

Oil pressure switch

Oil cooler

Regulator valve

Bypass filter

Oil filter

Full-flow filter

Bypass valve

Bypass valve

Oil bypass alarm switch

: Coolant outlet

: Coolant inlet

: To oil cooler

: To oil pan

: To oil main gallery



OIL PAN, OIL STRAINER, AND OIL JET

@ Disassembly sequence
Drain plug

Bolt

Qil pan

Oil strainer

O-ring

Check valve

Oil jet

Engine oil level sensor
O-ring

QOO NOOGO&WN=

*: Crankcase (1] Gr 11
©: Non-reusable part

@ Assembly sequence
Reverse the order of disassembly.

© Tightening torques Unit: N-m {kgf - m}
Location Parts to be tightened Tightening torque Remarks
1 Drain plug 69 {7} _ —
6 Check valve 29 {3} Wet

A\ Lubricant and sealant

Location Points of application ' Type Quantity
3 Crankcase mounting surface of oil pan Threebond 1207 As required
5 Entire circumference of O-ring Engine oil As required
6 Check valve thread Engine oil As required

4 Service procedure

E’ Fitting oil pan

¢ Apply sealant Ato the mounting surface of oil pan 3 asillustrated. Apply
the sealant evenly and without breaks.

« Within three minutes of applying sealant A, fit oil pan 3 onto the crank-
case*.

CAUTION A\

¢ Clean the oil pan mounting surface and ensure it is free of oily
substances before applying sealant A.

o Carefully mount oil pan 3 exactly in the correct position. Ensure
that sealant A does not spread to other areas.

¢ After fitting oil pan 3, wait at least one hour before starting the en-
gine.

o Apply a new bead of sealant A whenever the oil pan mounting
bolts 2 have been loosened or removed.

10746

12-14



SPECIFICATIONS

Injection Pump

Engine model 6D34-T
ltem
Manufacturer Zexel
Model Bosch A
Governor type RSV-type all-speed mechanical governor
Feed pump type KS
Automatic timer type —
Injection Nozzle
Engine mode! 6D34-T
ltem
Manufacturer Zexel
Model Hole-type (1-spring)
No. of holes 5
Hole diameter (mm) $0.31 x 2 ‘ ] $0.29 x 3
Fuel filter
ltem Specifications

Fuel filter type

Spin-on type (paper filter)
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TROUBLESHOOTING
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INJECTION PUMP

B1643F

B0791B

B0793D

F 17130
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[Instailation]
« Crank the engine until the “1-6" mark on the flywheel is aligned with

the pointer A in the flywheel housing inspection window. With the
engine in this condition, piston No. 1 is at the top-dead-center (TDC)
position of its compression stroke.

If the inlet and exhaust valves of cylinder No. 1 are not pushed up by
their push rods with the engine in this condition, piston No. 1 is at the
TDC position of its compression stroke. If the inlet and exhaust valves
are pushed up, turn the crankshaft by 360°.

» Align the alignment mark B on the timer case with the notch C on the

injection pump gear.

» Insertthe timer case guide bar D into the front plate guide hole E. Using

the bar as a guide, push the injection pump until the injection pump
gear almost reaches the idler gear.

Make sure the notch C on the injection pump gear is aligned with the
alignment mark B on the timer case, then push the injection pump. As
the gears mesh and the injection pump gear turns, the gear notch C will
move in the “F” direction.



TROUBLESHOOTING

Symptoms
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Possible causes O|O|<|w
V-belt Loose or damaged @] O
Excessive tension ®)
Oil on belt O
Water pump Water pump fitted poorly O o0
Unit bearing defective O O
Impeller defective O O
Unit seal defective O O
Loose fit between unit bearing and flange and/or shaft ) o
and impeller
Thermostat Case fitted poorly O O
Valve opening temperature too high; valve remains 0
closed
Valve opening temperature too low; valve remains open 10
Qil cooler Oil cooler fitted poorly O ol aGri2
Gasket defective O O
Cylinder head Cylinder head fitted poorly O olrarn
Gasket defective O O
Coolant quantity insufficient O
Coolant passages dirty and/or clogged O
Hoses fitted poorly O O
Ambient temperature extremely low O
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COOLING FAN, V-BELT, AND WATER PUMP
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17981
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¢ Service procedure

@ Inspection after assembly

* Afterassembly, rotate flange 2 by hand and check that it turns smoothly
without hindrance.

» Ifthe flange does not turn smoothly, disassemble and inspect the water
pump again.

E Impeller

[Removal]
 Tap threads (M8 x 1.25) into the two holes (¢6 mm) in the impeller 1.

« Fit the (€] Impeller Puller onto the impeller and use it to remove the
impeller.

[Installation]
Press-fit the impeller until the outer edges of its blades are the specified

distance (see the drawing) from the end surface B of the water pump case
1.

C: Press (8825 N {900 kgf} or more)
D: Cylindrical jig

CAUTION /\

Press-fit the impeller such that flange side E of water pump shaft
8 is the load receiving surface.

E] Impeller-to-water pump shaft interference
If the measurement does not conform with the standard value, replace the
defective part(s).

CAUTION /\

Even if the standard value is satisfied, reassembly must not be
carried out more than twice.

D0031D
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TURBOCHARGER

17987

17988

@ Inspection after reassembly

» After reassembling the turbocharger assembly, turn the wheels by
hand and check that they rotate smoothly.

EI Removal of turbine housing

CAUTION A\

¢ While using care to prevent damage to the turbine housing 3,
lightly strike its entire circumference with a rubber hammer or
similar tool.

* Since the blades of the turbine wheel are readily bent, use care to
make sure that they do not hit the turbine housing 3.

01529

01532

IE] E Cleaning turbine housing and compressor cover

» Before cleaning the components, check them visually for scorching,
abrasion, and other defects. (Such problems may be impossible to see
after cleaning.) Replace any item that appears defective.

e Remove any hard deposits with a plastic scraper or stiff brush. Then,
immerse the disassembled components in non-flammable solvent A
(Daido Chemical Industry DAl CLEANER T30). After removing the
components from the solvent, blow them clean with compressed air B.
If there is deposit of dirt on the removed parts, remove it with a plastic
scraper or bristle brush C before cleaning.

E Installing snap ring

¢ Fitthe snap ring 4 onto the compressor cover 5 with its tapered surface
A facing upward.

WARNING A\
When fitting the snap ring 4, hold it down to prevent it from flying
off.

EI Removal of compressor cover

CAUTION A\

¢ While using care to prevent damage to the compressor cover 5,
lightly strike its entire circumference with a rubber hammer or
similar tool.

» Since the blades of the compressor wheel are readily bent, use
care to make sure that they do not hit the compressor cover.
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STRUCTURE AND OPERATION

Safety Relay

The safety relay detects the rotating speed of the alternator. When the
rotating speed exceeds the reference value, the safety relay keeps the
starter inoperative even if the starter switch is accidentaily set to ON while
the engine is running.

P:Terminal P
R:Terminatl R
L: Terminal L
S:Terminal S
E:Terminal E

N—-‘ 2
” L "‘ /P O (
H—I R)
1 x33
7 3
] © ., ® 1
| -
. ® O+ | |+,
® - |1
1 R
o—p
5
- - A
17531
1 Alternator 6 Safety relay
2 Starter switch 7 IC regulator
3 Battery switch
4 Battery A:To starter

5 Starter relay

+ When the starter switch 2 is set to ON, current flows from the starter relay 5 through terminal S of the safety relay 6 to
terminal E, and contact P4 closes.

« When rotation of the starter causes the engine to start running, pulses with a frequency of a tenth of the alternator speed
are generated at terminal P of the alternator 1.

+ When the pulse frequency at terminal P of the alternator 1 exceeds the reference value, the continuity between terminals
S and E is lost, and the starter remains inoperative even if the starter switch 2 is set to ON while the engine is running.
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ALTERNATOR

[Disassembly]
p =— F CAUTION A\
N When the rotor assembly 5 is held in a vice, make sure that the
/] base E of the lugs of the core is held.
if the lugs F of the core are held, they will be broken or damaged.
E / E E
& 16223
E Removal of rear bearing
A
CAUTION A\
When the bearing puller is installed, use care to prevent damage
u | to the slip ring A.
‘ o If the slip ring is damaged, the brush will fail to make good con-
- tact.
16224
EI Inspection of rotor assembly
(1) Resistance of field coil
e Measure the resistance across the slip ring A.
» lfthereadingis out of the standard value, replace the rotor assembly
5.
04757

04758

04759

(2) Continuity between slip ring and core

» Check to ensure that there is no continuity between slip ring A and
core B.

« |t there is continuity, it means a short circuit. Therefore, replace the
rotor assembly 5.

(3) Outside diameter of slip ring

« |f the outside diameter of the slip ring A is below the limit, replace
the rotor assembly 5.

« |f the surface of the slip ring A is rough or unevenly worn, correct by
grinding with emery paper or a lathe.

CAUTION A\

Do corrective grinding within the extent that the outside diame-
ter of the slip ring A does not exceed the limit.
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STARTER

E] Pinion

(Removal]

To remove the pinion 3, it is necessary to supply current to the starter and
let the pinion spring out.

WARNING /\

» When currentis supplied to the starter, the pinion 3 will spring out
and rotate. Be careful not to touch it by hand.

e The magnet switch 5 may be very hot after the end of inspection.
Be careful when you touch it.

CAUTION /\

e The time during which current is supplied to the starter should be
limited to 10 seconds or less on the pull-in coil P side and 30
seconds or less on the holding coil H side. If current is supplied
to the coils for a longer period, the coils will be overheated and
baked.

e Make sure that the pinion 3 is made to spring out by supplying
current to the starter. If the pinion is forced out by pulling the lever
27 without supplying current to the starter, the front bracket 38
and lever could be damaged by the impact produced when the
stopper ring 1 is removed.

* When current is supplied to the starter, a large current that
exceeds 100A will flow. When the starter is inspected, therefore,
use thick cables like booster cables. Check to ensure that all the
connections are tight and secure.
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o Wire the starter as shown.

A: Switch

B:DC 24V

C: Switch

D:Cable

M: Starter terminal M
S: Starter terminal S

» The following operations are performed by supplying current to the
starter. It is therefore necessary that the series of operations up to
removal of the pinion 3 is completed in less than 30 seconds.

o Setthe switch A and switch C to ON to supply current to the starter.
At the time, the pinion 3 will spring out and rotate.
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