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1)

2)

3)

4
1)
2)
3)

4)

5)

6)
7)
8)
9)
5
1)

2)

Use the spedcial jig and tools without fail if they
are specified.

If it is hard to remove a part according to the
procedure, do not try it by force but investigate
the cause.

Place the removed parts in order and attach tags
to facilitate the reassembling.

Note the location and quantity of parts commonly
applied to multiple locations.

Inspecting parts

Ensure that the disassermbled parts are free from
seizure, interference and uneven contact.
Measure and record wear condition of parts and
clearance,

If the problem is found in a part, repair or re-
place it with a new one.

Reassembling hydraulic equipment

Tum ON the ventilation fan or open windows to
maintain gocd ventilation prior to starting the
cleaning of parts.

Perform rough and finish cleaning before as-
sembling.

Remove washing oil by air and apply clean hy-
draulic or gear oil for assembling.

Always replace the removed O-rings, backup
rings and oil seals with new ones by applying
grease in advance.

Remove dirt and moisture from and perform
degreasing on the surface where liquid gasket
to be applied.

Remove rust preventive agent from the new
parts before use.

Fit bearings, bushings and oil seals using spe-
cial jigs.

Assemble the parts utilizing matching marks.
Ensure all the parts are completely assembied
after the work.

Instafling hydraulic equipment
Ensure hydraulic oil and lubricant are properly
supplied.
Perform air bleeding when:
a. Hydraulic oil changed
b. Parts of suction side piping replaced
¢. Hydraulic pump installed
d. Slewing motor installed
&, Travel motor installed
f. Hydraulic cylinder installed

£\ * Operation of the hydraulic equipment without

3)

4)

5)

6)

filling hydraulic oil or lubricant or without per-
forming air bleeding will result in damage to the
aquipment.

Perform air hleeding of the hydraulic pump and
slewing motor after loosening the upper drain
plug, starting the engine and keep it in low idle
condition. Complete the air bleeding when seep-
ing of hydraulic oil is recognized, and tightly plug.
Perform air bleeding of the travel motor and the
hydraulic cylinders by running the engine for
more than 5 minutes at low speed without load.

Do not allow the hydraulic cylinder to bottom on
the stroke end just after the maintenance.

Perform air bieeding of pilot ling by performing
a series of digging, slewing and travel.

Check hydraulic oil level after placing the attach-
ment to the oil check position, and replenish oil
if necessary.

Checking hydraulic oil level

Level gauge

Cil level lines (Level
located betwesn the
two lines shows

propriate amount
of oil)

)

(5)

(6)

)
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1.4 ELECTRICAL EQUIPMENT
Do not disassemble electrical equipment.

Handle it carefully not to drop and give a shock.

Turn the key OFF prior to connecting and dis-
connecting work.

Disconnect the connector by holding it and
pressing the lock. Do not pull the wire to apply

force to the caulking portion,

Connect the connector and ensure it is com-
pletely iocked.

Turn the key OFF prior to touching the terminal
of starter or generator.

Remove the ground {earth) terminal of battery



Unit : mm {ft-in}

2.3 SK308R-2 (USA)
m CANOPY

4440(14'6.8")

1520(4'11.8")

2510(8'2.87)

b
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1380(4'6.3 ’

300 540
. 1250(4"1 2" 1540(50.67)
o e i _ 206667

m CAB

1550(5'1.07

1810{(511.3%
 1930[aa)
1520(4'11.8% T75(26.5)
&)
o
P | s
[=]
b
o™~
Ot
&
” '5 g ! glﬂ'
N g
. H | 2 = n - =
138044
(113%9) 1250(41.2") . ﬁ?g‘m !
1550(5'1.0%) 2000(66.7)
2370(79.7),
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9. WORKING RANGES

m CANOPY [EU, USA]

1 [Note] Figure shows the case of
standard canopy spec,
L9
T
m
3
ul
VIR A
A
o =3
-+
4
Unit ; mm {ft-in}
Model SK30SR-2 SK358R-2
Attachment |Amm - 1,200 (3' 11.2") 1,320 (4' 4.07)
ltem Bucket 0.09m?* (0.118 cu.yd) 0.11m? (0.144 cu.yd)
A |Max. digging reach 4,920 {16'1.7") 5,180 (16" 11.9%)
A’ |Max, digging reach at ground level 4,790 {15' 8.6") 5,060 (16'7.27)
B |Max. digging depth 2,830 (9'3.4%) 3,100 (10'2.07)
C |Max. digging height 4,500 (14'9.27) 4,530 (14' 10.3")
D |Max. dumping clearance 3,160 {10'4.4") 3,220 (10'8.8")
E [Min. dumping clearance 1,260 (4'1.8") 1,230 (4’ 0.47)
F |Max. vertical wall digging depth 2170 (7"1.4%) 2,320 (773"
G |Min. front slew radius 2,140 (7'0.3") 2,310 {7'6.9
H |Height at min. slew radius 3,450 (11'3.87) 3,540 (11" 7.47)
J | 8-feet level digging depth 2,320 (7"7.3") 2,610 (8'8.8"
K Horlzontal digging Stroke 2,150 (7' 06-) 2,390 (7. 10.1“)
L |stroke at ground level | Minimum 1,640 (5467 1660 (5'5.4%)
X Above 305 (1'0.07) 330 (1'1.04
D troke
y | ocersiones Below 390 (1'3.4%) 390 (1 3.4

Note :

Japanese domestic specification.
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11.2 ENGINE PERFORMANCE CURVE

m SK30SR-2
Model : 3STNESB2A-YBC
Rated Cutput : 23 PS /2,300 rpm (16.9 kW / 2300min™)

= 4.% [ | g [Sd]
V. =25 'g
{kgf-m} Nem ) J:PSd 4 z
(T1{10} 100 - 2 &
i {10} T _ =
% {8} 80 :T, f B s o o 0
MAX. TORQUE | | B
= {6} 60} 79.4~ 83.3N-m
E - {8.1 ~ 8.5kgf-m}
5 " /1400 100min~* \
i
o RATED OUTE w/ascomi”
- min
[PS}{30} - {2331 PS/2300min""} \
2 |2 i \
2 e PSTT T
e {20} - 1| N
§ {12 > \
10 g/kW«h {g/PS-h}
{10} -
E238e/kW-n_ {200} 71
1=175g/PS-h} ¥ ]‘ 260! E
- {180} Z
< F }Y 240 S
- ' =
2201160} 3
5 10 15 20 25 §
Engine speed rpm X 100 o
=
[V
F
Fuel consumption volume = W XPXa F : Fuel consumption rate (g / P5-h)
P : Shaft output {ps)
175 @ : Specific gravity
= o835 X J000 X 23X« @ : Standard load factor (0.60 ~ 0.70)
Fuel consumption in normal operation ;
=482¢ 2.89 ~ 3.37 0/ h (load factor : (0.60 ~ 0.70))
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2.1 ARM DIMENSIONAL DRAWINGS

2. ARM

Y
d¢5
b I I 1
K
L
Im ] — T
d4 joll
SECTION ZZ
D3 d3
J
SECTION XX
SECTION YY
Fig. 2-1 Arm dimensicnal drawings
Hl SK30SR-2 Table 2-1 Unit : mm (ft=in)

No. Name Cimensions No. Name Dimensions
A_|Am length 1200 (3'11.24°) | M [Link dimension 310 (1'0.20")
B [Distance between pins of boss and bracket] R303 (11.93") | N iLink dimension 285 (11.227)
C |pistance between pins of boss and bracket| R999 (3'3.33") | D1 [I.D. of boss 850 (1.97")
D [Distance between pins of boss and bessf R195 (7.68") | D2 {1.D. of boss 250 (1.977)
E [Height between pins of boss and bracket| 302.5 (11.917) § D3 |I.D. of boss 255 (2.17")
F [Height betwaen pins of boss and bracket 155 (6.107) d1 |Pin dia. 240 {1.57")
G |Height between pins of boss and center] 8 (0.317) d2 [Pin dia. @40 (1.577)
H |Boss width 140 (5.51") d3 iPin dia. 245 (1.77")
J |Boss width 150 (5.91") { d4 [Pin dia. g40 (1.577)
K [Bracket inner width 56 (2.20") | d5 |Pin dia. 245 (1.777)
L [Bracket inner width 56 (2.20")
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3.3 DETAIL DIMENSIONAL DRAWINGS OF BOSS SECTION

X
£
4G <
o2
! o
K I —* 'bp 8(0.315 =~
\[__._j / 3157 &
' e s 5(0.197) S
At A
i 1/ e | ~
/'i‘w
38— 9 8 5
1 R 0.2 (0.0079™
I
- --.i_--_ | —
| 12(0.472")
DETAIL X
E
F
Fig. 3-3 Dimenslon of boss section
Table 3-3 Unit : mm (in)
Model Eorfion oA oB aC 2D E F 2G
SK30SR-2 65 43 60 63 12 24 11
SK35SR-2 (2.56) (1.69) (2.36) (2.48) {0.472) (0.945) {0.433)
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2. SCREW SIZES TO TOOL SIZES

1) Capscrew 2) Socket bolt
O L 4 T
& |- & L
B
Table 2-1 Table 2-2
Nominal B mm Nomin_al 8 mm
screw size [ BT screw size | &0
(d) Tool size {d) Tool size
M6 10 M6 5
M8 13 M8 6
M10 17 M10 8
M12 19 M1i2 10
M16 24 M14 12
M20 30 M16 14
M24 8 {M18) 14
M30 48 M20 17
M38 55 M24 19
M30 22
M36 27
3. TORQUE SPECIFICATIONS FOR JOINTS AND HOSES
A. JOINTS FOR PIPING (O-RING SEALING TYPE)
Nominal screw size (PF)| Spanner size (mm) | Tightening torque kg-m(bit)
1/8 14 170212+ 1) O-RING
1/4 19 37+x0227%1) "
38 22 75+05(54%+4)
112 27 110+10@0%7)
3/4 36 1652 1.0 (119 7) ___}
1 41 260%10(188%7) 22.0081
B. HYDRAULIC HOSE (30° FLARE TYPE)
Nominal screw size (PF}| Spanner size (nm) | Tightening torque kg-milbf#) UNION NUT
1/8 17 15x02(31%x1)
174 19 30X05(2214)
3/8 22 50+05(36+4)
172 27 80x05(58x4)
314 36 12012108717
1 41 1401 1.5 (101 £ 11)

NOTE : The application of the tightening torque is subject to a dry condition.
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GRoup EQUIPMENT PORTION O e DF (unrr REMARK P
27 | + Boom assy temporary slinging Removal / Inst.| 1 pe. 0.1
28 | + Boom foot pin — ditto — 1 pc. | Include stopper pin. 0.1
29 | +Boom assy slinging _ — ditto — 1 pc. 0.1
30 | Arm cylinder removing / installing ) — ditto — 1pc. 0.3
31 | = Arm cylinder piping — ditto 1 pc. 0.1
32 | +Arm cyiinder head pin — ditto — 1 pe. | Include stopper pin. 0.1
33 | - Arm cylinder slinging — ditto — 1 pc. 0.1
40 | Boom cylinder removing / installing - ditto — 1 pe. 03
41 | » Boom cylinder piping — ditto — 1 pec. 0.1
42 | +Boom cylinder head pin - ditto — 1pc. 0.1
43 | » Boom cylinder slinging — ditto — 1 pe. 0.1
50 | Bucket cylinder O/H 1 pc. 25
51 | «Pin bushing Replace 1 set | Include seal. 1.0
60 | Arm cylinder o/H 1 pc. 25
61 | - Pin bushing Replace 1 set| Include seal. 1.0
E 70 | Boom cylinder O/H 1 pe. 25
g| 71 | *Pinbushing Replace 1 set| Include seal. 1.0
S | 80 | Swing portion Refer to 32-1item 5
g“ 81 | Swing bracket assy Removal / Inst.| 1 pc. | After removing boom. 0.4
< 82| Swing cylinder rod pin — ditto — 1pc. 0.1
& | 83 | = Swing bracket slinging — ditto - 1pc. 0.1
84 | ~ Swing center pin - ditto - 1 pc. 01
85 | Swing cylinder remov:i-ng / inéialling ~ ditto — 1 pc. | After removing swing 03
bracket.
86 | * Swing cylinder hose Removal / Inst.{2 pcs., 0.2
87 | - Swing cylinder head pin — ditto - 1 pe. 0.1
88 | Swing cylinder O/H 1 pec. 25
89 | - Pin bushing Replace 1 pe. | Include seal. 1.0
Other necessary works Removal / inst| 1 set| Pannel assy (3) 0.1
90 | Dozer portion Refer to 32 item 6
91 | Dozer ASSY Removal / Inst.| 1 pc. 0.6
92 | +Dozer cylinder hose —ditto— 12 pcs. 0.2
93 | = Dozer cylinder rod pin — ditto — 1 pe. 0.1
94 | - Dozer installing pin —ditto— 12 pes. 0.2
95 | Dozer cylinder O/H 1 pc. 2.5
96 | - Pin bushing Replace 1 set| Include sesal. 1.0
00 | Canapy portion Refer to 33-l itern 1
w | 01 | Canopyassy Removal / Inst.| 1 pc. 0.2
® | 02 | Hand rail —ditto— [1pc. 0.1
@ [ 10 | Cab portion Refer to 33-1 item 1
ol
E 11 | Cab assy Removal / Inst.| 1 pc. 04
2| 12 | Hamness —dito~ |1 pc. 0.1
g 20 | Bonnet & Guard Refer to 33-] iteam 2
g 21 | Cover assy (1) Removal / Inst.| 1 pc. .1
22 | Pannel assy (2) — ditto — 1pc. 01
23 | Pannel assy (3) - ditto — 1 pc. a1
24 | Bonnet assy (4) — ditto — 1 pc. 0.1
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2.2 STANDARD VALUE TABLE [USA]

Table 2 (1/2) [USA]

Model SK30SR-2 SK35SR-2
Applicable machines PWO0B-20001~ PX09-08001~
. . Standard value Standard value
Div. item Unit Standard value for repair Standard value for repair
o Hyd. oil cleanliness Class 8+1 - 8+1 -
£ 8
5% Hyd. oil temperature _ _
§ g (Tank surface) (:g) 50~60 (122~140) 50~60 (122~-140) -
= Coolant temperature _ .
(Radiator surface) 60~90 (140~194) B60~30 (140~194) -
3 Low idle 1150 + 50 - 1150 + 50 _
o
o High idle pm 2450 3 50 - 2540 50 -
£ _
] Deceleration (OPT) 1150 + 50 - 1150 + 50 -
@ + +5 +70
S p |Boom * Bucket - Travel (LH)| P1 230 (32707%") - 2307 (32704 ) _
B » ) +5 +70 +5 470
5 2 Arm « Swing - Travel (RH) | P2 |kgficm?| 2300 (32700 ) - 2300 {32700 ) -
i + +5 +
F * Dozer+*1 Slew - Service| P3 | S | 180T (256070°) - 2000 (2840°0°) -
3 i . . - ¥ +5 +70
PO et v | Pilot Line | - 353 (500 %) - 353(500 w) -
ead
B Boom Rod 280 (3980) ~ 280 (3980} -
L
=5 Arm ",'%"Ld 260 (3700) - 260 (3700) -
g2 kgficm?
=& Bucket Head | "oy | 260(3700) - 260 (3700) _
=
%‘E Dozer Head 260 (3700) =~ 260 (3700) -
O +
£ *1 Slew - 15073 (2136%") - 160 3%(2280°F%) -
Rubber| Low 308+15 39 36.2 714 46
Travel Speed |crawler| High 178+0.9 23 20.8+0.9 27
secC.
(5rev) | steel | Low 315+ 1.5 40 37.0 18 47
crawler| High 18.2£0.9 23 213409 27
5 Rubber} tow 14.3L£11 18 158108 20
@ [Travel Speed
= crawler | High 83104 11 8.1+05 12
' 10m sec.
Steel | Low 149+1.2 19 16.3+0.8 21
(32.8 1) :
crawier | High 87103 1" 9405 12
Travel deviation i 140 _2,(6525)| 280(11.0) [140 %(55%5)| 280 (11.0)
mm {n -
Drift due to gravity| w/ P.B. 0 - 0 -

*1:The pressure for slew is controlled by the relief valve attached to the slew motor.
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7. MEASURING ATTACHMENT OPERATI!NG PERFORMANCES

* TEST PROCEDURES
Measure 3-time each.
Apply average data of the above for judgement.

7.1 CYLINDER SPEED
{1) Boom Cylinder Speed
* Engine : High Idle
« Hydraulic Oil Temp. : 50~ 60 °C
{122 ~ 140 °F)

+ Measurement Posture : Completely retract the
arm cylinder, fully extend the bucket
cylinder and place the dozer blade
on tha ground.

= Then measure the time required for the bucket

to reach its highest point (lowest point} from its
lowest point (highest point) placing on the ground.
(Do not include the cushioning tima.)

(2) Arm Cylinder Speed

= Engine : High idle
» Hydraulic Oil Temp. :50 ~ 60 °C
(122 ~ 140 °F)

» Measurement Posture : Completely retract the
arm cylinder, fully extend the bucket
cylinder, position the arm horizontally
and place the dozer blade on the
ground.

= Then measure the time required for the arm cyl- Fig. 7-2

inder to completely ratract (extend) from a fully
extended state (retracted state).

{3) Bucket Cylinder Speed

» Engine : High Idle
= Hydraulic Qil Temp. : 50 ~ 60 °C
(122 ~ 140 °F)

= Measurement Posture : Completely retract the
arm cylinder, pesition the arm hori-
zontally and place the dozer blade
on the ground.
= Then measure tha time required for the bucket
cylinder to completely retract {extend) from a fully
extended state (retracted state).

(4) Swing Cylinder Speed

+ Engine : High Idle
* Hydraulic Oil Temp. : 50 ~ 60 °C S
(122 ~ 140 °F) , R
- Measurement Posture ; Samne as that for mea- o
suring slew time. (2‘."'."’
= While swinging the boom left (right) fo right (ieft), i

measure the time required for a full stroke each
way. (Do not include the cushioning time.)

13114
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3. HYDRAULIC CIRCUIT OPERATION

3.1 COLOR CODING STANDARD FOR HY-

DRAULIC CIRCUITS

Blitew s Feed, drain circuit, less than
3.5 kgf / cm? (50 psi)
Green ........cc.... Return, make-up circuit,
3.5 ~ 6 kgf / cm? (50 ~ 85 psi)
Purple ............. Secondary pilot pressure,

6 ~ 35 kaf / cm? (85 ~ 500 psi)
Red ..o Primary pilot pressure,

35 ~ 50 kgf / cm? (500 ~ 710 psi)
QOrange ............ Main pump drive pressure,

50 ~ 300 kgf / cm? (710 ~ 4270 psi)
Blue tone ......... At valve selection
Red valve ........ When proportionate valve

(reducing) is operating
Red solenoid ... In active and exciting

Displaying the flow circuit and standby circuit
when operating.

Regarding the electrical symbols in this manual,
refer to the electric circuit diagram.

2216

3.2 NEUTRAL CIRCUIT

(1)
1)

2)

()
1)

2)

Pilot Circuit

Pilot Primary Pressure Circuit

The oil discharged from the A4 port on pump assy
(1) enters into the solenoid valve (13) through
the line filter (19).

By unlocking the safety lock lever (operating con-
ditions), the pressuized oil discharged from the
A2 port on solenoid valve (13) is led to the pilot
valve (11) for attachment and P port on pilot valve
(12) for travelling.

While the operating circuit is closed at neutral
position, the discharged oil from the pump loses
its flowing passage, and returns to the hydraulic
oil tank (20) through the relief valve [setting pres-
sure: 35 kg/cm? (500 psi)] in the solenoid valve
(13).

Pilot Secondary Pressure Circuit

While the pilot valves (11) and (12) are being in
neutral, the pilot secondary pressure is not gen-
erated. By means of operating the operating le-
ver, the secondary pressure is generated in ac-
cordance with its motion and led to the control
valve (2) from the pilot valve to shift each spool
of shifting valve.

Main Circuit

Variable Pump Circuit

The discharged oil from A1 and A2 ports on vari-
able pump enters into P1 and P2 ports on con-
trol valve (2) respectively. All the discharged oil
from these two ports finally retumns to the hydrau-
lic oil tank (20), through each valve of travel
straight, travel left, boom and bucket for the P1
oil, and through each valve of travel straight,
travel right, arm, swing and service valve for the
P2 oil.

Third Pump Circuit

The oil discharged from A3 port on 3rd pump
enters into P3 port on control valve (2). The P3
oil joins together with P2 oil, and the all amount
of oil returns into the hydraulic oil tank (20)
through each shifting valve of dozer and slew.
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1 9 SETTING PRESSURE OF RELIEF VALVE
131 No. NAME PRESSURE:MPa {kgf/cm?} (psi) | No. NAME PRESSURE:MPa {kgffcm?} (psi)
i@‘” P 202 | Main relief valve P1,P2 22.6 {230} (3270} 204 | Stew reliefvalve SK30SR-2 | 14.7 {150} {2130)
e 203 | Main relief vaive P3 17.7 {180} (2560) | 8K35SR-2| 15.7 {160} (2280)
34MPa P2
__________ 204 | Over load relief valve 27.5 {280} (3980) 13-1| Pilot relief valve 3.4 {35} (500)
205 | Over load relief valve 25.5 {260} (3700)

Fig.7 Boom circuit : Boom raising operation
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T i No. NAME PRESSURE:MPa {kgffcm?} (psi) | No. NAME PRESSURE:MPa {kgficm?} (psi)
U,L—"" PE,/ 202 Mafn re]fefvalve P1,P2 22.6 {230} (3270) 304 | Stew refiefvaive | SK30SR-2| 147 {160} (2130)
saes 1P 203 | Main relief valve P3 17.7 {180} (2560) SK35S8R-2 | 15.7 {160} (2280)
= ) " 204 | Over load relief valve 27.5 {280} (3980) 13-1 | Pilot relief valve 3.4 {35} (500)
205 | Over load relief valve 25,5 {260} (3700)

Fig.12 Combined circuit : Travel (forward) 1st / boom raising operation
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1. HOW TO READ CIRCUIT DIAGRAM AND HARNESS CONNECTICN

1.1 ELECTRIC CIRCUIT DIAGRAM

(1) In the diagram, the number, size and color of
wires are shown on the wiring line.
The size of the wire is to be 0.75 sqg (square mm
= mm? Junless otherwisa speclfiad.

Exampte: [6] 2 R
' T—W‘ire Color : Red

Wire Size : 2 sq (mm?)
Wire No. : 8§

WIRING COLOR TABLE

Symbo Color Syl'nboi

BLACK O
GREEN Br
BLUE Lg
RED Gy
WHITE Sb

YELLOW \'4

PINK

Color
ORANGE
BROWN
LIGHT GREEN
GRAY
SKY BLUE
VIOLET

VI<|S|A|r|O|o

1.2 HARNESS CONNECTION
(1) Indication for Connector

CONNECTOR No.

/,

CN-101F
3PAF-090H

LOCK WIRE No.

58
Y4

CONNECTOR NAME
WIRE COLOR

1) The figure for the connector pin arrangement is
shown by putting the lock (nail) to upper portion,
and looking from the fitting face.

2) The numbers in the ¢onnector show the wire
No., and alphabetical letters show the wire
color,

3) On the side face of connector, the connector
name and serial number of the connector No.
are indicated.

4) At the place indicated as "DOUBLE SPLICE",
Two wires are connected to one place.

(2) The connector is to be connected with engaging
the male (M} and female (F) connectors of the
same humber.

Example : CN-101M and CN-101F
Where : M means for Male, and F for Female.

(3) +=— mark means the connector with diode.
The direction for diode is shown by the amow.

(4) The AVSS wires are to be used for the size
between 0.75 sq and 2 sq. AVS wires between
3 sq and 5 sq and others are AV wires, unless
otherwise specified.

{5) The wire size is 0.75 sq, unless otherwise
specified.

(6) The treatment for the harness end is to be as I

follows :

1) ====== After roughly applying harness taping,
wires are installed in a corrugated tube.

2) w——— Harness taping by two plies.

3) —— No harness treatment for connection.

(7) The length for the above {6)-3) is to be 30 + 10
mm. {1.2 + 0.4 in), and the length includes in
the total length of wire shown in the diagram.

23-11



3.4.2 Engine Portion

CASE (OF HEATER SPEC.
FASTEN HARNESS OF
THERMO SENSOR

PACKING

FRONT OF ._ _, REAR OF

PACKING

CONRECT WITH# ENGINE HARNESS PLUG
DIRECTION SEPARATED FAN.

CLIP WITH ENGINE HARNESS  BY THIS CLIP. MACHINE MACHINE
AT THE GENERATER HARNESS. TO INSTAL ENG THERMO SENSOR FASTEN HARNESS TQ THE
WITH PACKIN BASE OF ENG. WATER TEMP.
TIGATENING TOROUE:4. Gkel-n {28 [bf-11) SW. BY THE CLIP AS TO (NSTAL ENG THERMO SENSOR
CASE OF HEATER. CLIP TO HEATERLESS SPEC. WITH PACKIN
CONNECT ENG. THERMO 5W. WHITE TAPING SE-2: cLIP TIGHTERING TOROUE 4. kst n (2910111
HERE CLIP WITH AN THERMOSENSOR sW-5 :
ENGINE HARNESS. g [ﬂf_ﬂ[:%:?érl__ﬁhj ENG. THERMO SWITCH (*f__l_?::ﬁglh—““J
o N — GENERATOR
T D ] i —
T N | p CLIP FIX WITH (). EﬁéaéTDP SoL
(oY H fgo M-1: Q o . j oo
0=0) NS y STERTER MOTOR - CLIP\\ o =202
7 (C)mRrom=¢ e ALR HEATER 2=
- B b f ? l'
= __J O e . L/4 O
T0 BATTERY It o SW-12: (USA ONLY) ) 3
FoH AIR FILTER ]
14 -L T CLOGGING SW!ITCH 5
OR | o Oe/ 05, LGN
o) (8 S > FiX WITH z J 5 5 o
' °.!' ; STERTER MOTOR PASS THROUGH UNDERSIDE - -
_3: !
CLIP AT Tﬁféxkx“‘ } ‘{/// FIXWITH THE CLIR OF ENGINE HARNESS oF CONNECTOR ¥,
ENG. MDUNT BRACKET - i
WHITE TAPING ' L Lj Al Lo
| | i [4] [4]
N VR VO WHITE TAPING POSITION OC)BHl
@%ﬁ Q{J TO BE AT THIS CLIP.
1 wlj SW-6: W]
LAY ENGI!NE OIL PRESS. 5W
' ROUTE HARNESS INSIDE OF -
WHI{TE TAPING POSiTION ENG. STOP SOL. ENG. EARTH CABLE
10 BE AT THIS CLIP.
TIGHTENING TORQUE:
TIGHTER IXG TORQUE: B.6~1. 2kel -mid, 3~8 P 1BA-1Y)
0. 6~1. 2kef-mid. 3~B. T ip 111}
NOTES
TIGHTENING TORQUE:
Mi2:14. 6kaf-m (1081bf ft)
Mi0O: B.bkef-m (47107-1¢)
MB: 3.65kof'm (2B18¢f ft)

/
TO BATTERY

DETAIL OF STARTER MOTOR

DETAIL OF GENERATOR

23111



SW-1:KEY 3SW.
M

3.5.2 (B) Instrument Panel Harness (No. H-2) — (2/2) .
um for USA .

CN-2
Fy-C

x>

6
N

-1 -

!.;LLE's E""DBFSﬂH[)OQID

E3qB][11 CN-GBOF
8 cwwvg'ﬁ'éj
\ TO ENGINE HARNESS
-7 =
SWCKI_H:E}]EIE SW. TR T
2F3-HMDGD iL 8k |6FY-312H
% Exqro[14|[6e| CN-B1F
iC 2B GR2WRIWG J.
na WHITE TAPING
(|
- Touleeeafselc[5 1] 48] g[as Nsprice
- 'Cesy L) co| wé| YE|Cvd Gufe _ 178 10 47A.
gal - [ -tan] - [E1]58|an] - | - .
i HEERAEEEE
T WHITE TAPING
20 FCAN— 024?0,:?4 Ll
E-6:CLUSTER GAUGE ‘F
M- F-3
caros CB104
o’
SW-B:LEVER LOCK
SW. RIGHT
SW-10:HEATER 3W. E-12:-HEATER
CN-40F CN-41F
4FY-CNA (B) 3FY-CNA
-119
SW-2: e
RK 1 SW-28: 8¢
N R NGy SWING Remote | Lyls
_ " CONTROL SW. (KAll
cN-31F CN-BAF
4FY~CNA {BY 2ES-HM0O 90
o) r
TATMN O 6]
RG1PB_
WHITE TAPING
TAP'N\GK E (Note)
H" L]
T Tas rzeé : i X1 * This diagram shows the harness connections after the changes for improvement.
= EB:B (The changed portions are shown in a separate box as “Before changes for improvement.”)
-[-1s8 \ Aplicable machine numbers to the changes for improvement :
BEFORE CHANGES | - |45 SK30SR-2 : PW08-20643~
FOR IMPROVEMENT Y8y - |BW ]
o1} - [E28 4 - SK358R-2 : PX09-08379~
F5-MT099Q =
5 -
CN-38F CALQ4 CHI04
Sw-11: . S
DECEL 3W.

Sw-9:
{EVER LOCK 3W. (LEFT)

23119 D



3.5.11 Cab Harness (No. H-11) (OPT.)

E17E2 | 2570 2

0 a5

Br

Washer motor
CN2-F

Working light

Body GND
LA108

HAA) E3/E4
B

r\\ /;’L!
1 0 BE 0 BE
’ WY | WB
=] TN ¥ EG/EE / V\ﬁ%e’;:gfor
CNT_F |ll:;li IPBiE
L wY | RW g
Caoler
[ CN8-F oo
RG
E5
1 25 I 2B [ .1 ] 1 28 1 2%
Et| B | B RG| 0 |RL Room light
[ 1] I 26 o EE o EE o AE a abk 1 256
E6) B |grrlRw | wB| G | Br | WY CB104
r4 £
5
Main hamess ) ] o
CN1-M Aﬂef insulation taping is
applied, fix the * marked
hamess to main harness
with ¢lip.
Et B |1.25™* —— | CN1-F TAPE STD | 08024-01910
E2| B |085™| A3 | «—" CNB-F: CNNECTOR | STD | YAZAKI: 7123-2446
E3| B |o0.85™ S— | At CN7-F: CNNECTOR | STD | YAZAKI: 7123-2228
ea|l B [085™ | ONaF | —7 '
Es| B [1.25™ | CNI-M | ————» | CNB-F
E6 B 0.85™ | cNIM | — CN3-F: CNNECTOR | STD | YAZAKL: 7123-2043
RW 0.85™ | CNI-M | —— CN8-F CN2-F: CNNECTOR : STD | YAZAKI: 7123-2228
RL 1.25™* [ CNI-M | ——— CN7-F CN1-F: CNNECTOR | STD | YAZAKI: 7123-0252
[s) 125" | CNT-M | ——— CN7-F Name Remarks
Brk | 1.25™* | CN1-M | —— A4
WB 0.85™* | CN1-M | ———— CN3-F
WY $.25™* | CN1-M ———e | CN8-F
wy |oas™ | CN3F | —
RG [085™ | CNI-M| — A-2
G 0.85™% | CN1-M | ——-— CN3-F
Br 0.85™° | CN1-M CN2-F
WIRE | size | FROM |CONNECTION | TO
COLOR

3.5.12 Slew/Swing Solenoid Harness (No. H-12} [USA]

CONNECT WITH

INST PANEL HARNESS. (USA)

4MY~-CNA

DOUBLE
SPLICE

SW-30:8WING LEVER
PRESS. SW. LEFT
2FS-080A

3A |105A
YGiLG

DOUBLE
SPLICE

100( E
lLg | B
2FY-HW0O0
SV-12:SLEW/SWING
SELECT SOL.

CONNECTORS SELECTION TABLE

?@33}8 A-f- ¥ 5 ¥ B  (pART. wumMBER)
comnecTor | ueae, | AISYS | 5320 [n-229-0] o
(PIN NUM.} HOUSING 1 TERMINAL 1 HARNESS A
4MY-CHA YAZAK| {7122-244B[7114-2020

2FS-HWOSO | SUMITOMO :6189-01281000~0105|7t65-0118(6818-0322
2F5-080A J SUMITOMO|61B0-2321]1500-0110{7160-8234

i
YG

2F8-090A
SW-31:SWING LEVER
PRESS. SW. RIGHT

231250



{3) Rotary group

~N
o

4
3
No. NAME QTY|{ No. NAME Q1Y
1 | Piston 10 |} 5 | Spring 1
2 | Cylinder block 1 6 | Parallel pin 3
3 | Retainer 1 7 | Spring seat 1
4 | Guide 1 || 8 | Snap ring(for hole} 1

(4) Control spring

No. NAME Q'TY|| No. NAME QTY
1 | Spring seat 1 8 | Capscrew 2
2 | Spring seat 1 9 | Nut 1
3 | Cover 1 10 | Spring 1
4 | Setscrew 1 34 | Shim (t1.0) 2
5 | Spring 1 u 44 | Shim (t 0.5) 2
6 | Spring 1 || 54 | Shim {t0.3) 2
7 | O-ring 1




3. PILOT VALVE (TRAVEL)

3.1 SUMMARY

{1) General view 4-M8 X P1.25
T=16.7+1.5N-m T=Tightening Torgue
1.730.2kgf'm (12.311.4 1bf-ft)

A ~2PFi4
- T=3.0+0.2kgf-m
| (21.741.4 Ibf-f)
4-PF1/4
T=3.0+0.2kgf-m

(21.7+1.4 Ibf-ft)

1 T 2
Fig. 3-1
(2) Specifications
ITEM SPECIFICATIONS

Model(Typea) PVD&P4001

Max. primary pressure 70kgf/cm® (1000 psi)

Rated flow 10L/min{2.6gal / min)

Waight 3.9kg(8.6 Ib)

(3) Performance Characteristics

MPa N-m
= (580) 4081 4. 0 e 12.0 11224 (8.85)_
= _Hre-a2 [10837.69) 5
% (435) 306 3. 0 ,\’ 9.0 -[o18(664 §
e

©(340:21)24.0 415 2 s do oL A o :]Bz.O(4.48) o2
g (290 20.4|- 2. oS zrenend // @ 5 1aeey 2
s SR 7 """" M. a6 20503 55 ‘g
2 (145)10.21= 1. 01— —"1> {sotons 3.0 —30.6(2.21) §| - Required operating torque (damper)
5 (815852075 0. 34=- A &' 131120kgf.cm (9.5+1.45 Ibf-ft)
@ L v 3 % Push rod speed 0.0275m/s

Pusgh rod stroke (mm) (The actual required torque is found by

b G io adding the operating torque of the damper
Operation angle (deg.) in the valve operating torgue in the left
Fig. 3-2 operating lines.)
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(2) Component Parts
The control valve consists of the following four major grdups.
« Manual aperation : [EU - OCEANIA] Swing.Dozar blade. Service (Nibbler & breaker}
[USA] Dozer blade, Service (Nibbler & breaker)
* Pilot operation :[EU - OCEANIA] Travel straight, Travel left&right , Boom , Arm , Bucket , Slewing
[USA] Travel straight , Travel left&right , Boom , Arm , Bucket , Slewing , Swing
+ Accessory : P1, P2 inlet (in commeon travel straight) , P3inlet , Boom overload
« Accessory(Vaive) : P1, P2, P3 main relief , Overload refief , Anti cavitation , Boom lock
* For the operating section, some typical examples are described in the below. Refer to the Section for Con
trol Valve in the Chart of Disassembling for the others.

Table. 4-5
1) Manual operation : Swing (No.5) [EU} No. NAME QTy
Note) Swing control of {USA] is operated by hyd. pilot line. 1 | Body 1
2a | SPool 1
| 2b | O-ring 1A P12 1
1‘& 2¢ | Dust wiper 1
2d | Qil seat retainer 1
2e | Spring seat 2
2f | Spring 1
| 29 Spool end 1
3 | O-ring 1A P12 1
796 8 13 4 | Dust wiper 1
/ 5 | Oil sear retainer 1
0 o = 12 6 | Load check valve 1
_ ] 7 | Spring(for check valve) 1
8 | O-ring 1B P11 2
9 | Plug 1
o 10 | Socket bolt M5X10 2
(@) 11 | Cover 1
2‘a 2b 2c2d 2e 2f 11 29 12 Soriket l?olt_ M5X18 2
10656 4 3 1 13 | Anti cavitation valve 1
14 | O-ring 1BW G4 1
Fig. 4-5 "
Table. 4-6
2) Pilot operation : Slewing (No.2) No. NAME QTY
1 | Body 1
2a | Spool 1
2b | Spring seat 1
2¢c | Spring 1
2d | Spring seat 1
2e | Spool end 1
3 | Load chack valve 1
4 | Spring(for chack valve) 1
5 { O-ring 18 Pit 1
6 | Plug 1
7 | O-ring 1BS22 2
8 | Pirot cover 1
9 | Pirot cover 1
10 | Socket bolt M5X20 4
14 | O-ribg 1BW G4 1
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(2) Suction operation
When the negative pressure is generated in the P port, the oil is supplied through the tank circuit.
When the pressure of the tank circuit from the P port rises, the socket is pushed up.
Cansequently, the space between the body seat and the socket opens, and the oil
flows from the tank passage into the P port and the space fills with the oit.

(5) Operation of anti-cavitation valve
Whaen the negative pressure is generated in the P port, the oil is supplied through the tank circuit. When
the pressure from the P port rises, the valve is pushed up.
Consequently, the space between the body seat and the socket opens, and the oil flows from the tank
circuit info the P port and the space fills with the oil.

Tank Passage | .
4

P

lﬂ‘q_‘

Body seat
Socket

24 -4-15




Sprin H | 1
i ---[ - Drain
To brake cylinder chamber C .~~~ 7k i
|-
Y- PG
5
Valve !
&}k sH
1
. i
Drain Orifice ' ‘ 2225 Drain
Brake cylinder Brake cylinder =5
chamber chamber E
h |
[ Pe | }Ll- PG
il 1l
/{I SH & {j SH OFF
In P/8 releasing Fig. 5-8 In P/B operation
The above function is explained in the diagram shown below.
Diagram

Shuttle valve switching outer In this interval, main control

MA)(J
o

__Time 2one the flow is
controlled by orifice.

signal pressure SH valve is switched.
MAX /

Pressure of parking brake (2

cylinder chamber Cl1—

|1 this inferval, "PG” supgly
pressure is acting on.

.t

Releasing

Timer set time

Parking brake torque parking brake

‘ In this interval, parking brake
~ does not act on and does not draggs

Set slewi —
Upperstructure et slewing speed
slewing speed 0

__l _ Uniform

Acceleration

Deceleration area

" speed area

" Hydraulic pressure dynamic brake

24.-5-7

Time (t)




6.3 EXPLANATION OF FUNCTION

6.3.1 Reduction Unit

(1) Function
This reduction unit is equipped with spur gears
{Hereinafter referred as 1st reduction gear sec-
tion) and differential gears {Hereinafter referred
as 2nd reduction gear section), reduces the high
rotation speed from the hydraulic motor, coverts
it to low speed large torque and rotates hub (1)
(Casing.)

(2) Explanation of function

1) 1st reduction gear section
The rotation of hydraulic motor shaft is transmit-
ted to input gear (6) which is linked with shaft
(102) in spline.
Then, the rotation speed of two spur gears (7)
which are engaged with input gear is reduced.
Also, the reduction rate of 1st reduction gear
section is as follows.

i,.= Reduction rate of 1st reduction gear section
Zi=Number of teeth of input gear
Zs=Number of teeth of spur gear

2) 2nd reduction gear section

a) Two spur gears are engaged with crankshaft re-
spectively to transmit the power from the 15t re-
duction gear section to 2nd reduction gear sec-
tion.
The eccentric bodies of crankshaft A and B re-
volve eccentrically {revolution) while rotating on
its axis by rotating crankshaft.
Also, these eccentric bodies A and B and RV
gears (4} transmit only the eccentric revolution.
And RV gears A and B revolve in the same direc-
tion and number of revolutions as spur gear and
crankshaft.

SPUR GEAR (7) CRANK SHAFT (9)

INPUT GEAR (6)

NEEDLE BEARING goi R GEAR
ECCENTRIC

ROTATION

CRANK SHAFT.
ROTATION

ECCENTRIC
MOTION

24165




8.1 SPECIFICATIONS

m

(2) Specffications

General View

8. CYLINDER

PART NO. AND MANUFACTURING NO,
STAMP POSITION

Fig. 8-1 General view of cylinder

m SK30SR-2 Table 8-1 Unit : mm (ft«in)
Cylinder Canter distance of mounting pi Dry
Cylinder y Stroke d o IPPE | Cushion |weight
Bore / Rod Dia. Full extend B / Full retract A kg (b}
Canopy | 480/ 045 (3.157/1.77" 518 (1'8.4") (1380 /862 (4'6.3" /1 2'9.9" 33 (73
Boom iocEANIAJ| 245 (3. 77 ( ) { ) Rod side (73)
Cab (880 / 45 (3.15" /1.777) [[638 (1°9.2")]([1400 / 862 (4'7.1" 1 2'9.9™)] [34 (75)]
Arm @75/ 845 (2.95"/1.77") | 541(1'9.3") |1398 /857 (4'7.0"/29.7"})[ None 30 (66)
Bucket 265 / 835 (2.567/ 1.38") | 487 (1'7.2")|1240 /753 (4'0.8"/ 2'5.6") None 20 (44)
Swing @80 / @45 (3.15" / 1.77") | 488 (1'7.2") (1331 /843 (4'4.4" / 29.2"}|Both sides!| 37 (82)
Dozer ®80 / @45 (3.15"/1.77") | 173 (6.8"y | 701 /528 (2'3.6" / 1°8.8") None 21 {46)

Note) + The dimensions in [ ] are only applicable for the machines with canopy specification which are deliv-
ered for aoceanian district.

m SK35SR-2 Table 8-2 Unit : mm {ft*in)
Cylinder Center distance of mounting Dry
Cylinder y . Stroke . of ples Cushion |weight
Bore / Rod Dia. Full extend B / Full retract A kg (ib}
Canopy | 585/ 650 (3.357/1.07") | 531 (1'8.9") 1417 / 886 (4'7.8” 1 210.9") 37 (82)
Boom {ioCEANIA) Rod side
Cab | [#85/ 50 (3.35"/1.977)] |([556 (1'9.9M)| [1442 /886 (4'8.8"/2'10.97] {37 (82))
Arm 080/ 45 (3.15"/ 1.77") |560 (1'10.0"){1432 /872 (28.4"/2'10.3")| None | 34 (75)
Bucket 265 / 935 (2.567 1 1.38") | 487 (1'7.2") [1240 /753 (4'0.8" 1 25.6")| None | 20 (44)
Swing 280 / 45 (3.15" /1.77") | 488 (1'7.2") {1331/ 843 (4'4.4" / 2'9.2")|Both sides| 37 (82)
.. Dozer 290 / 845 (3.54” 1 1.77") | 150 (5.9") |690/540(2'3.2°/1'9.3") | None | 23 (51)

Note) « The dimensions in [ ] are only applicable for the machines with canopy specification which are deliv-
ered for aoceanian district.
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2.3 SPECIFICATIONS ELECTRICAL EQUIPMENT

Code No.
Parts Name
Parts No,
Usa
Applicabie Machine

Specifications

Description

© D-1,237,12

Model

PM210-02031

Rated current

1.1A 0r less

Breakdown

800V or more

Horn
E/G stop solenoid
E/G stop relay
Working fight relay
Battery refay

PHOO101~
PM05-05001~
PVOB-20001~
FPWO08-20001~
PX09-08001~

Mating conneclor

YAZAKI Connector 7123-6026-80
Terminal 7116-2871
Rear holder 7157-6222-50

D-5, 13

Diode

Type

7321-8822-30

Max Current

3A

rated | Breakdown

400V

YNO2DO1001P1
""" Travel 1,2speed
SlewfSwing relay [USA]

PMO5-05007~
PV08-20001~
PWO08-20001~
PX09-08001~

Mating connector

Maker

Haousing Terminal

YAZARY

2poles | syt

T123-7728-40
6058-D01%

7116-1181P

4poles

YAZAKI

T123-7144 7116-1181P

1101

Q1AE
£ yE
— e p—

241121




Code Ho.

Parts Name . ] .
Parts No. Specifications Description
Use
Applicable Machine
SE-1 Rated voltage | 12v
Sensor —
Fioat position | FULL | 172 |EMPTY
PW52500002P2 Resistance() 0 | 38 | 80 N
Allowable(@) | © | - | 10 (’/\_ﬁ/ F
Fuel sensor /'n___}.'l
__AFTER MATING 2 TN
PW0B-20001~
PX03-08001-
FUEL UNIT
Circuit diagram
] b
L] "~
SE-2 Rated vollage DC12v
""" Type Thermistor type
Sensor
“““ M1i6%1.5 17
PAZ4300003P1
E / G thermo sensor :}\—Hﬂ'\ -
PAOD101~ ﬁ
PMOS-05001~ Temperature (C) (50) | 80 | 100 {{120) CA-104
PV08-20001~ Resistance value (0)|(153.8)] 51.8 [ 27.4 [(16.1)
PW08-20001~
PXO9-08001~ The figures in parentheses are reference values
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1. EXPLAINING CHAPTER OF WHOLE DISASSEMBLY & ASSEMBLY

1.1 FORM FOR CHAPTER OF DISASSEMBLY & ASSEMBLY
This chapter is consist of 3-Section as follows.

(1} ATTACHMENT ..o s et et s s besant et e e e e e eam e e e eeae s Code No. : PW32
Part | ; Removing and Installing Assy
Part Il ; Disassembling and Assembling Components
1) Hydraulic cylinder

{2) UPPER SLEWING STRUCTURE ... e ensse e s re e e s ben e Code No. ; PW33
Part | ; Removing and Installing Assy
Part Il ; Disassembling and Assembling Components

1) Hydraulic pump 2) Control Valve 3) Pilot Valve (ATT)
4) Pilot Valve {Travel)  5) Slewing Motor 6) Swivel Joint
(3) TRAVEL SYSTEM ...t ccereia s reesers s seeests s e et e s e e e se s eee st s e e snsenesennnrenesnnns Code No. ; PW34

Part | ; Removing and Installing Assy
Part II ; Disassembting and Assembling Components
1) Travel Motor

1.2 INDICATION OF TIGHTENING TORQUE
Tightening torque is indicated as follows, for example;
T = 10 kgf-m (72 Ibf-ft)
Tolerance is + 10% unless specified.
* Refer Code No. PW11 TOOLS for standard tightening torgque.

31-11



4.2 INSTALLATION OF BOOM

Installation is performed in the reverse order of
removal, including the following.

A + At the alignment of pin bores, never insert your
finger into the bores.

» Make stre to align them with visual confirma-
tion.

(1) Make clean the welded area on each of struc-
ture to inspect any cracks there.

(2) Check the dust seal for damages, and replace
the faulty dust seal to new one (refarring to Fig.
2-15 for the installing procedures).

{3} Referring to the Section "ATTACHMENT DIMEN-
SIONS" of Specifications, replace the worn-out
pin and bush to new ones.

{4) Before inserting the pin, apply grease to the shaft
area.

(B)Referring to Fig. 2-16, install the capscrew and
nuts to prevent the pin from coming out.

el - 17 MM

after shim adjustment !
g

The sum of both clearances:;
To be from 0.5mm ((.020in)
to 0.9mm {0.035in)

after shim adjustment

The sum of both ciearances to be
from 0.1mm{0.004in) to 0.5 {0.02in)
after shim adjustment

SHIM SHIM

DUST SEAL

BUSHING

Fig. 2-15 Dust seal installation

{6) Make sure to provide an appropriate clearance
for thrust direction at the instalation of pin refer-
ring to Fig. 2-16.

(7) For the adjustment for clearance, insert resin
{plastic) shim first, then adjust the clearance with
steel shims.

PIN (A} PORTION - B

The sum of both clearances to be
from 0.1mm {0.004in) to 0.5 {(0.02in)
after shim adjustment

SHIM

1.0~15 =il 5 0_1-“4L_i
(0.04“-01\06"} 1\2 019

PIN (C) PORTION

g [
LA b
; v

\L[ ; P s -

PIN (B) PORTION

\ 10-1.5/} I J_t::jau
a 0.04"~0'06")

1
[

PIN (D) PORTION

Fig. 2-18 Sectionat view of Installing Pin
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1.5 ASSEMBLY

(1) Assembling Clevis Portion

1) With the installing jig (B) shown ltem 1.7, press
the bushings (24) into the piston rod assy (2) and
tube assy (1).

= Prior to the work, apply hydraulic oil on the sur-
face of parts.

2) With the setting tool, install the wiper ring {25).

(2) Assembling Cylinder Head
1) With installing jig {A) shown Item 1.7, press-fit
the bushing (4).

* Prior to the work, apply hydraulic oil on inner
periphery of the cylinder head (3).

« At press-fitting the bushing (4) into the cylinder
head (3), make the top surfaces of them in level
without step.

2} Instailing U-Ring
Install the U-ring {5).

A SECTION A-A
Fig. 1-19 Installing U-ring
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(5) Reforming Jig (E) for Seal Ring
Unit : mm (in)

20(0.79) licable Cylinde
caple
App Cylinder Dimension
SK30SR-2 | SK35SR-2
2 »
% . 0312) - I D. of Tube ; 265 A | 80.0(3.15)
& | e ' b= Bucket Bucket
s < B| 65.0(2.56)
Lo
a I. D. of Tube ; 875 A | 90.0(3.54)
. Arm — B| 750(2.95)
50 (1.9
(1.97) I. D. of Tube ; 80 A| 950(3.74)
Swing Arm
Boom .
Dozer Swing B| 800619
l. D. of Tube ; 285 A | 100.0(3.94)
- Boom B| 85.0(3.35)
I. D. of Tube ; 90 A | 105.5(4.15)
- Dozer B 90.0 (3.54)
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{9) Removing N&B pedal rod [EU - OCEANIA]
1) Loosen 2 nuts (14) and remove rod (4).

(10) Removing cover assembly (19) in front of stand
Unscrew two M8X16 SEMS bolts (26) to remove
the cover assembly (18).

{11) Remove the left-side rear cover assembly (17)
[see Step 2.1-(10)].

3.2 DISASSEMBLY
{1) Remove the plate (3}.

& :13mm

{2) Remove govermnor motor cable and the grommet
(4A) from the plate (3) (optional}.

{3) Remove dozer lever cable and the grommet (4B)
from the floor plate (1}.

{4) Remove cover (36) [see Step 2-.1-(8)].

{5) Unscrew one M12X55 SEMS balt (43) and one
M16X40 capscrews (45) fastened together with
the stand.

&p : 19 mm and 24 mm

(8) .Pull out the floor plate t1) forward and remove it.

3.3 ASSEMBLING FLOOR PLATE
{1) Assemble the floor plate in reverse order of the
disassembly.

T=1.1kgfm
(7.9 1bf-f)
14

Fig. 3-4 Removing pedal rod

Fig. 3-8 Floor plate (1) removal
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9. AIR CLEANER

9.1 DISASSEMBLY PREPARATION
Open the rear bonnet assembly.

9.2 DISASSEMBLY

(1) Unscrew the SEMS bolt (9} fastening the clip (6)-
gy : 8 MM

{2) Loosen the clip (5} to remove the air hoses (2)
and (3).
—afilT) : Minus screwdriver

{3) Unscrew two SEMS bolts (7) to remove the air
cleaner assembly {1).

peele : 13mm

9.3 ASSEMBLY
Assemble the air cleaner in reverse order of the
disassembly.
+ Tightening torgue for SEMS bolt (7): 2.4 kgfem
{17 lbf-ft) Fig. 9-1 Air cleaner removal

10. GENERATOR

10.1 DISASSEMBLY PREPARATION

(1) Remove the radiator hose and hydraulic return
hose to facilitate to remove the generator (see
Sections 8 and 14).

(2) Disconnact the minus side terminal of the bat-

tery.

10.2 DISASSEMBLY \ ¥ . T A A ;'k‘ —3

{1) Disconnect connactor (CN-302}. 3 AT

Fig. 10-1 Generator removal

{2) Remove the capscrews (1), (2}, and (3).
g 13mm

(3) Remove the V-belt and the generator (1).

GENERATOR

10.3 ASSEMBLY
(1) Assemble the generator in reverse order of the
disassembly.

{(2) V-belt tension
Press the middle of the V-belt with a thumb to
adjust the deflection within the following range:
Deflection: 10 to 15 mm (0.39 to 0.59 inch) Fig. 10-2 V-belt tension
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m FOR EU » OCEANIA

P/ : Pilot valve
C/B ;. Control block

= FOR USA

Fig. 16-2B Pilot hydraulic hose disconnection [USA]

SWING CABLE [EU » OCEANIA]
N&B CABLE [USA]
(2) Disconnecting cable DOZER CABLE
Turn the rod end (35) to disconnect the control

valve from the cables (22} and {21).

[USA] specification is equipped the cable for
N&B in place of the swing cable (22).
Remove N&B cable in the same way.

Fig. 168-3 Cable disconnection

334127



Part Il : DISASSEMBLING AND ASSEMBLING COMPONENTS
1. HYDRAULIC PUMP

1.1 CONSTRUCTION

z

Hl

3 5
SECTION X-X
No. NAME Ne. NAME
1 Shaft assy Gear pump assy
2 Hanger assy Housing assy
3 Rotary group Trochoid pump assy
4 Cover assy
5 Spring assy

Note) Refer to section 1.HYDRAULIC PUMP in COMPONENTS SYSTEM PV 24 for ditail.
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@ Remave 2 piates, guide and O-ring.

® Remove the drive gear, idle gear and side plate.
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@ Insert O-ring into guide, and instali it to plate of
1.8mm thickness, then piace it on plate of
1.5mm thickness.

LARGE CHAMFERED SIDE GUIDE

pLate — 71
1.5mm{0.059 in})

i %)

PLATE
1.8mm{0.071 in)

® Place the plate, guide and Oing in the hous
ing.
® Then pay attention to the suction and delivery

diraction.

SUCTION SIDE / DELIVERY SIDE

\ =

® Fit the square ring.

(@) Combine the cover with the housing.
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4} In case of travel straight spool,

{Refer to Fig. 2-9.)

First, loosen and remove 2 washer socket bolts
(16) with allen wrench of 4mm. Then, remove
pilot cover (15). Spring (11) and stopper (12} are
disposed, so remove them. Draw out and take
out spoot assy(2a-2c¢) slightly and horizontally
(parallel to the spocl hole) from the valve hold-
ing the end of the travel straight spool.

Thean, check that O-ring (13) on the flange bot-
tom installing the pilot cover on the main body
side is not separated.

And, Loosen 2 socket bolts (16) on the opposite
side with allen wrench, and pilot cover (14) can
be removed and aiso filter case assy (7-10).

13 4356
LE:“ R i;:!;f'
___/ \ 1337910
11 12

Fig. 2-9 P1 and P2 inlet and travel straight section

(2) Relief valve (Code:RV)

How to remove overload relief valve(Code:ORV)
First, fix the valve on the work bench or ask
people to hold down the valve. Then,loosen the
hexagonal section (opposing flat,22) of RV and
ORV with spanner of22mm. At that time, don’t
remove the valves applying spanner to the op-
posing flat, 19. The set pressure of the RV and
ORYV differs at the position, so tag every valve
with respective attaching position. And handle
the removed RV and ORV paying attention not
to damage the seat section.

The RV and ORV are essential for the perfor-
mance and safety, but don't disassemble the RV
and ORV because it is very difficuit to reset the
pressure. When there is a failure, replace the
assy.

16

(3) How to disassemble ioad chack valve

First, fix the valve on the work bench, or ask
people to hold down the valve in order to keep it
from moving. Loosen plug (9) at the center of
the valve upper surface with spanner of 19mm
{or socket wrench).

It may be difficult to loosen the plug bacause Q-
ring gets caught in the thread. Then,don't force
it to loosen, but tighten the plug once again and
loosen it again. Take out spring (7), load check
valve(6) through the hole used to remove the plug
with tweezers or magnet. The numbers in Fig. 2-
10 corresponds to the number of the dozer sec-
tion in Fig. 2-3. The form of the travel, P3 inlet,
and boom ORYV sections differ, but they can be
disassembled by the same procedure,

T 9
i1 8

]

Fig. 2-10 Load check valve

( Dozer , Slewing , Service , Swing,)

Arm , Boom , Bucket

PLUG
] O-RING

i —— SPRING

LOAD CHECK VALVE

@' @;

Jo

Fig. 2-11 Load check valbe
(Travel LH/RH,P3inlet,Boom ORYV)
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3. PILOT VALVE (Attachment)

3.1 STANDARDS

APPLY LOCTITE#277
(PART OF SLANT LINE)
|
APPLY GREASE ONTOP 1 ’ l | " 312
[ / o
v 501
l 202 2 — APPLY GREASE ON TOP
212-2 212-1
213 . 1) 151
211 | l
214 | ) r_J.
216-2 i[¥8 ES | T—-216-1
241-2 241-1
221-2 i 221-1
AT FE 5571’ "
_ ! i A i ! —
201-2 | i SECONDARY PRESSURE
181 ) : ; 100 ADJUSTING SHIMS
126 = g - i 122
3 ‘,’.L = 111
L y ipht 121"'_I
NOT TO BE REUSED
PORT 2,4 PORT 1,3 125
Fig. 3-1 Pilot valve {(Attachment}
Unit : kgf-m (ibf-ft) I
No. | Thread size Tightening Torque Table
125 M8 2.1(15.2)
301 M14 4.8 (34.7)
302312 M14 7 (50.8)
No. NAME Q'TY|| No. NAME QTY|| No. NAME QTY
101 | CASING 1 Jl201-2] SPOOL 2 |[[221-1] SPRING 2
111{ PORT PLATE 1 ||211} PLUG 4 ||221-2 SPRING 2
121 SEAL WASHER 2 ||212-1§ PUSH ROD 2 ||241-17 SPRING 2
122 | O-RING 1 |[212-2) PUSH ROD 2 ||241-2| SPRING 2
125 | SOCKET BOLT 2 ||213{sEAL 4 ]1301| JOINT ; M14 1
126 | SPRING PIN 8 5 X 10 1 ||214| ORING ; 1B P20 4 11302 DISK 1
131 | BUSHING 1 ||216-1| SPRING SEAT 2 {1312| ADJUSTING NUT ; M14 | 1
151 | PLATE 1 [[216-2| SPRING SEAT 2 || 501| BELLOWS 1
201-1| SPOOL 2 ll217| WASHER 2 4
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4.4 CAUSE OF FAILURES AND CORRECTIVE ACTION

Phenomenon Causes Corrective action
Secondary 1) Insufficient primary pressure 1) Secure primary pressure.
pressure does 2) Permanent set of spring (324) for 2) Replacs it with new one.
not rise, setlting of secondary pressure.

3) The gap betwaen spool and casing is 3) Replace it with complete remote

oo large. control valve,

4) The control section is loosened. 4) Replace parts of cantrol section.
Secondary 1) Sliding part is not smooth. 1) Repair unsmooth section.
pressure is 2) variation of prassure of tank line 2) Return oil to oil tank directly.
unstable. 3) Air contamination in piping 3) Bleed air by operating several times.
Secondary 1) Pressure of tank line is high. 1) Return oil to oil tank directly.
pressure is high. | 2) Sliding part is not smooth. 2) Repair unsmooth section.

Damping does '

1} Air is accumulated in piston chamber.

1} Bleed air by operating several times.

not work. 2) Sliding part is not smoath. 2} Repair unsmooth section.
3) Permanent set of damping spring (338) | 3) Replace it with new one.
4} Gap between damping piston (224) and | 4) Replace it with complete remote
casing {damper) (102) is too large. control valve.
5) Malfunction of check valve 5} Disassemble and chaeck on check
valve section,
6) Crifice of damping piston (224) is too 6} Replace damping piston.
large.
Damping torque | 1) S;;?!ing part is not smooth. 1) Repair unsmooth saction.
is heavy. 2) Orifice of damping piston (224)is clogged.| 2) Repair or replace damping piston.
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3. Disassembling reduction unit

3-1. Remove O-ring(19),
drive gear (16),
thrust plate (15),
planetary gear (14),
needie bearing (13),
inner race (12),
thrust washer (11),
and holder (10).

3-2. Remove sun gear {66).

3-3. Remove holder (72) and other related parts.

34. Fix holder (72} to a vise, and loosen screw
{67} to remove thrust plate (65).

{Note] : Screw is difficuit to remove besause
lock-tight was applied to it at assem-
bling. Warming up screw with a drier
is effective for easy removal.

3-5. Remove planetary gear (68), needle bear-
ing (69) and inner race {70}.

[Note] : For taper roller bearings (5,7) and
coltar (3),replace the body assy
(Symbol 1 to 9).

3-6. Remove coliar {9) and shim (8).

3-7. Remove pinion shaft (2).

[Note} : Be careful not to drop the shaft when
removing. When it is difficult to draw
it out, remove it tapping by hammer.
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[Note] : Selection for thrust plate (15). e == P o' S
When any consisting parts of reduc- i ﬂ: ] ‘-'_-i
tion unit were changed, select and |_ )

=

instali thrust plate corresponding to '
the measured valve “E” referring to
the below table. ’

- L
| ~
E dimension (measured value)| less than 6.6 66-7.2 more than 7.2
Part No. of Thrust plate {(15) B0841-12020 80841-23018 80841-23018
Plate thickness : mm 3.2 28 2.3
62
3. Assembling motor assy
3-1. Install the reduction unit on the motor assy, é’:}— \

tighten socket bolt (62) temporarily, and
tighten it to the specified torque.
T = 13.1kgf.m (95 Ibf-ft)

= }ln—-—_l

p = -

-
_/_*\_

The assembly is now completed.

Match the protruded
section with port.
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(3) Slipper Seal

Judgment Criteria

. . Remedy

LOOSEN ' |*Loosen seal from grooves is excessive =Replace

SEAL
1l
1.5mm or more « Slipper seal width is 1.5mm (0.059 in) or more  |*Replace
L smaller than the width of the seal groove.
F
Z
%ﬁoﬁmm or |*Unequal wear of 0.5mm (0.020 in} or more. +Replace
more
(4) O-ring

Judgment Criteria ~ Remedy

Loosen | *Loosen O-ring from seal grooves is excessive. |*Replace

%’ O-RING
«Unequal wear of 0.5mm {0.020 in) or more, * Replace
0.5mm or%
more
{5} Backup Ring

Judgment Criteria Remedy

Width 4mm or less * Thickness of 1.5mm (0.059 in) or less s*Replace

i

Thickness

1.5mm or
more

Q1

Width of 4mm (0.16 in) or less.
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2) Move the machine forward slowly by inserting
the bar in the master pin hole on the end of the
crawter and assisting so that the sprocket en-
gages with the track link, and also assist so that
the crawler catches the normal position and en-
gages with the front idler using bar.

3) Hook chain block to the upper and lower parts of
the shoe plate, and align the master pin hole
pulling by the chain block.

4} Align master link holes on the both ends of the
crawler link with the link holes inserting bar, ap-
ply master pin drawing out jig {a) used when re-
moved and press fit master pin by hammer.

A When large hammer is used, be carefui not to
be injured by scattering materials.

* Apply molybdenum grease to the master pin be-
fore press fitting.

5) After press fitting master pin (6), insert lock pin
(8) and bend the top end in advance,

6) After completion of installation, adjust the ten-
sion of crawler by the same procedure of the
rubber crawler.

&P :19mm

GREES NIPPLE

Fig. 2-17 Extension of track link
{Example for rubber crawler)
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5. FRONT IDLER

5.1 REMOVAL AND INSTALLATION PROCEDURES
5.1.1 Removing
(1) Remove the crawler assy.

(2) Remove idler together with idler adjuster assy,
rolling it, using a pry-bar or equivalent.

{3} Loosen capscrews (c), and separate idler assy
(a) from idler adjuster assy (b).

g . 17mMmM
Weight of idler assy : Approx. 27 kgf (60 Ib}
Weight of idler adjuster assy : 16 kgf {35 Ib)

A * The separated idier assy {a) is easy to fall down.
Lay it down so it does not fall down on your
feet, utilizing square iumber.

5.1.2 Installing
{1} Install idler assy (a) to the idler adjuster assy (b)
by means of capscrews (c) in the reverse order
of removing the idler assy. Coat the threaded part
of capscrews (¢} with Loctite #2682 beforehand.
ke 17mmM
T: 6.7 kgf-m (48 ibf-ft}

Fig. 5-2 Disassembling idler assy

(2) The assembly of the idler and idler adjuster is to
be installed to the lower frame so that the grease
feeding plug (1) is positioned to upside, and the
grease nipple (2) is facing to outside.

{3) Following procedures of section 2, install the
crawler assy, and adjust the crawler tension,

* On that occasion, confirm the lubrication
through the grease nipple is proper and that
grease is not leaking from the grease cylinder.

Fig. 5-3 Installing idler
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{3) Reconnect the hydraulic pipings as before, and
tighten the joints with specified torque.

Unit : kgf-m (Ibf-f)

\ Tightening torque of joint
Thread Spanner . 30" Flare
size | (mm O-Ring Type Metal Joint
PF14| 18 3.7+ (27) 3.0 (22)
PF3/8F 22 7.5 (54) 5.0 £ (36)

(4) Install the covers (A2) (A3) located inside the
lower frame, and tighten capscrews (A5).
(See Fig. 8-2)

,—5:17mm

{5} Remove the square lumber supported the lower
frame and install the crawler.

(6) Check the oil level in the reduction unit of travel
motor [See Item (7) mentioned below] and re-
‘place or replenish oil as required.

Spec. of oil : GEAR OIL SAE #80
Volume of oil : 750cc (46 cu-in)

F:Bmm

{7) Checking ofl level in reduction unit
a) Stop the machine so the drain plug on reduction
unit comes right under the machine. Socket bolt for sprocket
b) Remove the level plug and check the oil level Loctite #262
o . . e uy s 10.4 kgf-m (75 ibf-ft)
and contamination. The oil level is proper if it is

Fig. 8-5 Checking cil level

/TRAVEL MOTOR

close to the plug bore. Replenish oil when defi- F )
clent.
8.2 MAINTENANCE STANDARDS ]_ ' “
>~ ITEM SPEC. D — =-—>
o Sprocket '
Zuw fixing B —
Z3 | SocketbottM12 | Apply Loctite #262 '
':E % Travel motor 10.4 kgf-m Soclfet bolt for travel motor
= 10.4 kgf-m (75 Ibf-ft)
Socket bolt M12
o Spec. and grade Gear oil SAE #80 Fig. 8-6 Instailing travel motor
o Volume 750 cc (46 cu-in)
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This lifting eye is used to sling up travel
motor, the spindle (2) and the hub (1).

No. NAME No. NAME
Lifting eye for PT Point punch
9 13 D
This lifting eye is used to remove the cover This is used to remove the ring (222) in
(8} from the hub (1) with wire and crane. pilot valve.
L ang lifting eye Jig for cover removal
Application | "A"
Hub M12
10 Spindle M12 | 14
Travel motor] M12

This is used to remove the cover (8) from
the hub.

Spatula

11

This is used to remove the timing plate

{109) from rear flange (201).

Pin punch
810
(0.39 ")

12
150 (5.9 ™)
04 (0.16 ")

This is used to remove the outer race of

bearing (21).
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7) Remove the O-ring (237) from the plug (226).

* Do not reuse the removed O-ring {237).

237 226
Fig. 1-36 Removing O-ring (237)

(10) Removing two-speed switching spool
1) Remove the plug (221) from the rear flange {(201).

2) Remove the O-ring (273} from the pluy (221).

« Do not reuse the removed O-ring (273).

Fig. 1-37 Removing plug (221}

3) Remove the spool (263) and spring (266} from
the rear flange (201).

. Fig. 1-38 Removing specol (263)
(11) Removing parking brake valve {219)

* Remove the ring {222) only when replacing the
valve (219).

1) Place the rear flange (201) inside up on the work-
bench.

2} While pressing the valve seat (218) with a steel
rod, remove the ring (222) from the rear flange
{201) by using a sharp-pointed steed rod.

« Smoothly repair the hole portion damaged Fig. 1-3¢ Removing ring (222)

during the removal of the ring (222).
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3) Remove the outer races (2 pcs) of the tapered
roller bearing (22) from the spindle {2).

= It may be hard to remove the outer race of the
taperad raller bearing (22) as the outer race is
closely stuck on the mounting surface of the
spindle by lubricant fitm. In this case, tap the
center of the mounting hole of the spindle (2)
with an aluminum rod. Then the outer race is
removed easily as the lubricant is broken.

Fig. 1-70 Removing outer race of bearing (22)

{22) Disassembling hold flange
1) Remove the outer race of the tapered roller baar-
ing (22) from the hold flange (3).

(23} Rough washing of parts
1)} Separate the four parts, namely the hub (1),
spindle (2), cover (8), and rear flange (201), from
the other parts (hereafter referrad to as built-in
paris).

2} Put the hub, spindle, cover, and rear flange in a
cleaning bath and clean them.

= Carefully remove dust accumulated on the
surfaces of parts to make them completely
clean.

A | cAuTION

* Kerosene is combustible. Be careful not
to cause fire, burms, and injury.

Fig. 1-72 Rough washing of paris

» Before cleaning stained parts, immerse them in
kerosene until dust and stain become soft and
are floated so as to prevent damage when
cleaning.

3) Putthe built-in parts in a rough cleaning bath con-
taining kerosene and clean them.
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5)

8)

7)

8)

9)

insert the spool (223) into the rear flange (201).

= Apply hydraulic oil to the spool and insert the
spool into the rear flange.

= To install the spool, align the hole of the rear
flange with the spool shaft center so as to pre-
vent the inner surface of the rear flange and the
outer surface of the spool from being damaged
due to interference.

» Otherwise interal leaks will occur after reassem-
bly, resulting in performance deterioration of the
travel motor.

Install the O-ring (236) to the plug {224).

Install the spring retainer (225) and spring {(228)
into the plug (224).

Screw two plugs (224) into the rear flange (201).

Temporarily tighten two plugs (224) to the rear
flange (201} with a wrench.

{14) Reassembling rear flange fittings

1)

2)
3)

4)

5)

6)

Installing two-speed switching spoot inside rear
flange

Insert the spring (268} and the spool {263) into
the rear flange (201).

Fix the O-ring (273} to the plug {(221).
Screw the plug (221) into the rear flange (201).
Tighten the plug (221) in the rear flange (201) at
the specified torque with a hexagonal wrench key.
Tightening torque : 3 + 0.5 kgf~m

(22 £ 4 Ibi-ft)

Coat the balt bearing (150) with hydraulic oil and
fit it to the rear flange (201).

Put two the parallel pins (241) into the pin holes
in the rear flange (201).

201
Fig. 1-101 Temporarily tightening plug (224)

Fig. 1-103 Installing parallel pin (241)
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1. Spacifications and Performance

1 "5 3TN E82A % Quiput conditions: Intake back pressure < 250 mmAg, Exhaust back pressure < 550 mmAg,
aother conditions complying with .JiS D 1005-1986. After minimum 30 hour's run-in.
S ——————  _ _______ Model
ltemn Unit STNE82A
Application — CL ] VM
Type —_ Vertical, 4-cycle water-cooled diesel angine
Combustion system — Direct injection system
No. of cylinders — Bare x Stroke mm 3-82x84
Displacement £ 1.330
Firing order — 1-3-2-1
Revolution speed rpm 1500 1800 2000 2200 2400 2600 2800 3000
Continuous 9.9 12.0 _ _ _ _ _ _
Output* rating KWHP) | (13.3) | (16.1)
. 110 | 132 | 146 | 160 | 175 | 19.0 | 205 | 219
Max. rating KWHP) | 1a.8) | 17.7) | (19.6) | (21.5) | (235) | (25:5) | (27.5) | (29.4)
n”j‘;;;g‘m'”“m speed at o 1575*%2 [1870"% (218053 2375 "% [ 257079 | 2780°% 1 2970*% | 318050
Min. revolution speed at
no load <1200 <800
Direction of rotation — Counterclockwise {viewed from flywheel}
Power take off — Flywheel
€| Compression ratio — 18.0
9f Fuel injection timing
5 (FID, b.T.D.C.) deg 1011 12+1 1441 16+1
| Compression pressure MPa
[T
L. {kgtferm?) 3.0440.1 (3111), at 250 rpm
wd P .
Fusl injection pressure MPa +1.0 +10
a I P kglem®) 19.6"] (200*'3)
Recommaended diesel gas oil — ISO 8217 DMA, BS 2869 A1 or A2 (Cetane No. 45 min.)
Lubrication system — Forced lubrication with trochoid pump
Lubricating oil capacity
Max/Effective £ 3.6/1.3 5.0/1.7
Recommended lubricating il — API| grade CC class or higher
Cooling system — Liquid cooling/Radiator
Coacling water capacity &2 1.8 (for engine only}
Cooling fan
No. of blade x dia, | ™M Pusher type, & x $335
Crank V-puiley dia./
Fan V-pulley dia. mm $120/¢90 9110/0110
Governor — Mechanical centrifugal governor (All speed type)
Starting system — Electrical
*1 Dimensions L x W x H mm 553 x 489 x 565 520.5 x 489 x 565 / 528 x 489 x 565
#1 Dry weight kg 138 112/128
Transient speed o
difference % =10 <8 12
i} Governing " gieady state
&)
E 2§:eom'l' Speed band %o =5 <4 <9 <8 =7 <6
Z| (full speed Recovery time sac <5 <6
8 range)
Fluctuation ot
[
W revolution rpm <15 <25
: 0.251 0.5 0.29+0.05
L.O. press. | ated operation {ké'f';ii | 23203 (3.0+0.5)
Idling 20.06 (=0.6)

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



2. Cross Sectignal View

2. Cross Sectional Views

2-1. Special Swirl
(Indi

Fuel injection valve

Fuel injection pump

Pre-combustion Chamber System
rect Injection System)

Valve rocker arm cover
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- Valve rocker arm

- Cytinder head

Piston
Connecting rod
1

Starting motor

Crankshaft
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Camshait




5. Special Service Tools and Measuring Instrumenis

5. Special Service Tools and Measuring Instruments

Although main engine parts can be disassembled and reassembled only with standard service
tools, itis recommended to provide the following special service toels and measuring instruments

for more efficient and accurate work, correct measurement, diagnosis, and troubleshooting.

5-1. Special service tools

No. Tool name Applicable model and tool dimension llustration
1 Valve guide (mm)
extraction tool Dimension 4 4
Model & t: ' ?
2/3TNEE8 20 55 5 a 3 ar
3TNE74 20 75 65 10
3TNE78AM2A 20 75 6.5 10
3/4TNE82 .
3/4TNES4(T) 20 75 7.5 11
3/4ATNEBS
* Locally manufactured
2 Valve guide insertion {mnh)
tool Di .
Imansion ¢ ¢ d d
Model ' 2 ' 2
2/3TNEGS 7 60 11 17
3TNE74 9 60 13 19
JTNE78A/B2A 12 60 13 19
3/4TNEB2
3/4TNES4(T) 15 65 14 20
3/ATNESS
* Locally manufactured
3 | Connecting rod {mm)
bushing replacer Dimension | ] q g
Model ™| 1 2 1 z
0.3 2.3 i
2/3TNEGS 22 62 2008 | 22 0% a1
3TNE74 20 g0 2133 ] 2323
3TNE78AB2A | 25 | 85 | 2392 | 2633
3/4TNES2 an
3/4TNEB4(T) 20 100 | 28323 | 29338
3/4TNEBS
* Locally manufactured
4 Valve spring com-
pressor Model Yanmar Cade No.
{Replacement of
valve spring) All madal 129100-52630




§. Measurement, Inspection and Adjustmant

2.

Type of pressura
adjusting shim Injection pressure adjustment
thickness {mm)

Indirect 0.1,0.2, 0.3, Increase the pressure adjusting shim the
injection 04,05 thicknass by 0.1 mm and the injection
system prassure is increased by 7-10 kgf/em?,
Direct 0.13, 0.15, Increase the pressure adjusting shim
injection 0.18, 0.4, thickness by 0.1 mm and the injaction
system 0.5,08 pressure is increased by about 19 kgf/cm?2,

[Reference: Structure of fuel Injection valve]

{Indirect injection system) {Direct Injection system)
F.Q. return pipe joint
Nozzle holder

Nozzle holder
Prassure adjusting shim

]
%7 Nozzie spring

©_ Nozzle spring seat
Valve stop spacer

| i— Noxzla valve

Pressura adjusting shim

Nozzle spring
Nozzle spring seat

Valve stop spacer
Nozzle

Nozzie

Nozzle case nut

Checking the spray patterns (1) Make sure thatthe patternis neither stream
While pumping the lever of the nozzie tester nor sliver.,
4-6 times per second atthe specified injection
pressure (Refer to Chapter 1, specifications (2) Ensurethatfuelis sprayed conically around
and performance}, check the spray patterns. the nozzle center line and that a fuel injec-
it the following trouble is found, clean or tion spreading angle is 5-107 in the indirect
replace the nozzie. injection systern or approx. 150" in the

direct injection system.



5. Measuvremen!, Inspection and Adfustment

6-11. Checking the Piston Cooling Nozzle

The piston cooling nozzle is installed as a
standard component on turbocharged en-
gines in the TNE series.

(1) Piston cooling nozzle function
A nozzle made of a steel pipe is installed
below the main gallery in the cylinder
body. The lubricating oil from the main
gallery is constricted at the nozzle hole
{$1.77 mm) at the tip end of the steel pipe
to be jet-sprayed. This jet spray comes
into contact with the rear face of the piston

for cooling it.
Jet flow rate 1.3 €/ min
Jetting pressure - 3.5kg/cm?

| Piston

Ball valve

Cooling nozzie é

{2) Checking the piston cooling nozzle
1. Check the nozzle hole at the tip end for
clogging with dirt or foreign matter, and
clean it.

2. Check the brazed portion of the steel
pipe for loosening or freeing by vibra-
tion. Replace with a new partif defective.



7. Measurlngr Procedure, Service Data and Corrective Action

2. Handling procedure

Apply the honing fluid to the Flex-Hone.

insert the Flex-Hone into the cylinder while

turning {t, move it up and down for about 30

sec for a cross hatch angle of 30—40°. Ex-

tract the Flex-Hone while turning it.

% Use the Flex-Hone at a speed of 300—1200
rpm. Use of the Flex-Hone at a higher speed
may be hazardous.

* Naverinsert into or extract fromthe cylinder
the Flex-Hone, with the power drillleft stopped.

4. Overhaul of cylinder {Reference)

Service life of sleeveless cylinder biock (Hs)

{Ha =3H)

Time for boning and honing (H.}
{Hz = 1.5Hy)

Time for haning {H1}

_ 7

Increase in L.O.C. Increase n LO.C Increasa in LO.C.

ar blow-by

Honing Boring

Consideration
an the applicability
of oversized

pistons and piston rings,

Increase in LO.C.

ar blow-by C m  or blow-by ! or blow-by

7-a



7. Mgasuring Procedure, Service Dala and Correclive Action

mark of large
end faces the
fuel injection
pump.

6. Assembling the piston and connecting

rod

Assemble the piston with the connecting
rod, with the mark at the big end of the
connecting roedfacing the fuel injection pump.
Reassemble the piston so that the recess of
the combustion chamberis on the side of the
fuel injection pump as seen from the top.

{Dlrect injectlon system plston}

Camshaft side

LD. mark

Fuel injection pump sida

Yanmar mark

Camshaft side
.,

{Indirect Injection system plston}

Combustion
chamber recess

1.D. mark

™™ Fuel injection
pump side

Side gap of the connecting rod

After attaching the connecting rod to the
crankshaft, tighten the rod bolt to the speci-
fied torque (see this section 3). Measure the
side gap by inserting a thickness gauge into
the side gap. If the standard is exceeded,
replace the crankpin metal or connecting

rod.
(mm)

All models

Side gap 0.2~0.4

BN

Crankshalt

\ Thickness gauge

{Measuring the connecting rod slde gap)



8. Disassembly and Reassembly

8. Disassembly and Reassembly

Peripheral parts such as air cleaner, muffier
and radiator differ in instaliation and types for
each application. Therefore, description in
this Chapter is started with the steps to be
taken just after the peripheral parts have

been removed.

8-1. Disassembly

Perform the procedure, with reference to the
attached drawings, “Engine component
Exploded View."”

% For the number following the part name, refer to attached drawing 1 and 2, “Exploded Views of Engine
Components”

Step

Removal Parls

Remarks

-t

. Thoroughly remove sand, dust, dirt
and soil from the surface of the
engine.

2. Drain cooling water and lubricating

ail from the engine.

1. Remove turhocharger @3 and
exhaust manifold (D .

2. Remove intake manifold & and

surge tank 43 ,

1. Close the fuel cock valve of the fuel
tank.

2. Remove high-pressurefuelpipe 3.
3. Remove fuel return pipe @ .

4. Loosen the tightening nut on fuel

injection nozzle retainer & and ex-
tract the retainer and fuel injection
nozzle ®.

% Fuelinjection nozzle for Indiract in-

jection system is screwed fype.

. if nozzle seat (@ is left onthe cylinder head, remove the

. To prevent dust from entering fue! injection nozzie &),

. Whenever extracting fuel injection nozzle ®, replace

cylinder head before extracting nozzle seat (3.

fuel injection pump @ and high-pressure fuel pipe &,
seal their respective threads with a tape or the like.

hozzle protector @ with a new one.

1. Remove bonnet assembly }

1. Remove valve rocker arm shait as-

sembly 4D .

2. Remove push rod @ .

. Attach atagto pushrod 2 foreach cylinder No. to put
. Remove valve cap @3 from the intake/exhaust valve

. Notethattappet 69 of the indirect injection system can

. Altach a tag to tappet €9 for each cylinder No. to put

the push rod in order.
head.

be removed at the same time when push rod @@ is
extracted.

the tappet in order,




9. Service Data

9. Service Data
9-1 Cylinder Head

{Unit: mm)
Model 3/4TNEB2Z2
3TNE78A F
2/3TNE68 3TNE74 3/4TNEB4(T),
3TNES2A 3/4TNEBS
Wear Wear Wear Wear
tem Standard fimit Standard fimit Standard fimit Standard limit
Cylinder head combustion surface 0.05 0.05 0.05 0.05
distortion or less 0.15 or less 0.15 of less 0.15 or less 0.15
o — 120° — 120° _— o —
Valve seat Intake 120 o 120
angle Exhaust aoe — a0° —_— 90" — ag° —
. .65 1.44 1. .36-1. A 07-1. .
Valve seat Intake 1.15 1 98 | 1.36-1.53 { 1.98 | 1.07-1.24 | 1.74
idt
width Exhaust 1.4 1.91 1.77 227 | 188-1.87 | 227 | 1.24-1.45 | 1.94
. . 5.460 6.960 6.945 7.955
Vaive stem outside dia. 5475 | 54 ~g.ors | 88 6960 | 59 _8oos | 7P
L . 5.500 7.005 7.000 8.010
Intake vaive Valve guide inside dia. ~5.515 5,58 ~7.020 7.08 _7.015 | 708 ~7.975 8.1
3 0.025 0.030 0.040 0.035
Oil clearance ~0.055 | %18 | " o060 ] %18 | 0070|918 | o070 | 02
. . 5.445 6.945 6.940 7.955
Vaive stem outside dia. | " _g460 | 54 | " _g.960 | 6 6955 | 89 | “_sos0| 79
N . 5.500 7.005 7.000 B.O15
Exhaust valve | Valve guide inside dia. 5515 | 558 ~7.000 | 7-08 ~7.015 | 708 ~7.970 | &1
. 0.040 0.045 0.045 0.045
Oil clearance ~0.070 | %18 | " 0075 | 018 | " 0075 | 918} "Lg.075 | 02
Valve guide projection 7 — 9 — 12 e 15 —
0.296 0.3086
o Intake valve 0.3-0.5 0.4-0.6 _0.496 -0.506
Valve sinking
1.0 {VM:0.75~0.95| 1.0 1.0 1.0
depth Exhaust valve 0.75-0.95 CH: 0.40-0.60 0.3-0.5 0.3~0.5
VH: 0.40-0.60
Intake valve 0.85-1.15 0.99-1.29 1-2ff 444 1 -2f,‘l‘ 44
Thickness of 0.5 0.5 - 05 - 0.5
valve head Exhaust valve 0.95~1.25 0.95-1.25 1.35~1.55 1.35-1.55
Intake valve Open b.TDC 5°-15° 7°-17° 10°-20° 10°-20
timing
Close a.BDC 37°~47° 35°~45° 40°~-50° 40°-507
. Open b.BDC 37°~-47° 40° .50 51°-80° 51°-61¢
gxr_\ausl valve -
timing Close aTDC §°-15° 8°-18° 13°-23° 13°~23°
Free length 28 — 37.4 — 44.4 — 42 _
Valve spring Inclination _— 0.8 —_ 1.0 —_— 1.1 — 1.1
Tension (kg) 237 3.61 2.36
(when compressedto |1.14 -1.40| - | (variablapich) | — | (variablepitch) | - | varizblepitch) ] —
1mm length) 1.87 271 3101
intake & exhaust valve clearance 0.15-025 ] — | 0.15~025 — 0.16~0.256 | — | 0.16-025 | —
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