3. SPECIFICATIONS AND PERFORMANCE

4. SPEED AND GRADEABILITY

Model SK15MSR SK16MSR
ltem Rubber crawler shoe Rubber crawler shoe
Slewing Speed 10.7 rpm 10.7 rpm
Low (1st) High (2nd) Low (1st) High (2nd)
Travel Speed 2.0km/h (1.2mph) | 3.5km/h (2.2mph) | 2.0km/h (1.2mph) | 3.5km/h (2.2mph)
Gradeability % (degree) 58 % (30°) 58 % (307)

2. SIDE DIGGING & DOZER

Type

Boom swing by hydraulic cylinder

Boom swing by hydraulic cylinder

Right

50°

50°

Boom Swing Angle

Left

80°

80°

Stroke of Dozer(above/below) mm(in)

230/280 (9.1/11.0)

230 /280 (9.1/11.0)

3. ENGINE
Model YANMAR 3TNE68 - YB
Type Water-cooled, 4-cycle type Swirl chamber type diesel engine

Number of cylinders-Bore x Stroke

3 - 68mm X 72mm (2.68in X 2.83in)

Total Displacement

0.784 liters (47.8 cu.in)

Output Rating

12.1PS / 2,000rpm (8.9kW / 2,000min™")

Maximum Torque

4.7kgf-m / 1,500rpm (34ftdbs/1,500rpm)

Starting Motor

12V /0.9 kW

Generator

12V/20A

4. HYDRAULIC COMPONENTS

Hydraulic Pump

Variable displacement axial piston + gear pump

Hydraulic Motor

Orbit motor

Hydraulic Motor w/Reducer (Travel)

Axial piston, 2-Speed motor

Control Valve

9-function multiple control valve

Cylinder (Boom, Arm, Swing,
Bucket, Dozer, Frame width)

Double action cylinder

Return-Filter

Safety valve containing/Filter Type (30 &)

5. NOISE LEVEL

Sound Power Level

88dB (A)

02-1-4




3.2 NEUTRAL CIRCUIT
(1) Pilot Circuit MO (LEFT) (RIGHT) MO

1) Pilot Primary Pressure Circuit ] Wi : :_é__ﬂ
' ~ ’ ' . - : U4

The oil discharged from the P3 pump on pump 2 b SR )

assy (2) enters into the solenoid valve (13) : : ; :

through the line filter (20). 7 9 10 12 1 |

By unlocking the safety lock lever (operating poor \ eucier\ awvne R | noren Al 8 T '—D—l l
é] NIBBLER
SR O

conditions), the pressuized oil discharged from R R R R
the A1 port on solenoid valve (13) directs to P

il \N.EJNIBBLER
BREAKER

=

ports on Pilot valves (14) and (29), as primary
pilot pressure.

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 through the relief valve
[setting pressure: 35 kg/cm? (500 psi)] in the
solenoid valve (13).

2) Pilot Secondary Pressure Circuit 1 :
While the pilot valves (14) and (29) are being in Cc3 / '
neutral, the pilot secondary pressure is not F / '
generated. By means of operating the :
operating lever, the secondary pressure is
generated in accordance with its motion and s
led to the control valve from the pilot valve to 216
shift each spool of shifting valve.
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(2) Main Circuit

1) Variable Pump Circuit
The discharged oil from P1 and P2 ports on
variable pump enters into P1 and P2 ports on 260Kty
control valve respectively. All the discharged oil

: ke : 280kgtiem’ Heall
from these two ports finally joins together in the : Lz
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tank, through each valve of bucket, boom,
swing, right travel and dozer for the P1 oil, and
through each valve of arm, slew and left travel

for the P2 ail.
C2
29 - 1§ 1
Az Ay
. I . JLI-—--—Z—- (RavEL Al ~ B LEVER
! (8D S | 4 2.8PEED, LocK .
|

TRAVEL TRAVEL

RIGHT FOWARD RIGHT BACKWARD
-

TRAVEL LEFT FOWARD TRAVEL LEFT BACKWARD

Fig.5 Neutral circuit
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2. ELECTRIC CIRCUIT DIAGRAN (1/2)
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1.3 CYLINDER CONSTRUCTION (EXAMPLE OF BOOM CYLINDER)
e See [24-1-7] CYLINDER for the others.

21,22 1819 17 76 15 2/0 1 2 109 8\}3 113 21,22
31 4 ¢ Nl !X
- lﬂ - - y— - / / j\l 1 !
141312 4 56 7 24

No. NAME Q'TY| No. NAME Q'TY || No. NAME QTY

1 |CYLINDER TUBEASSY| 1 9 |BACK-UP RING 2 17 |SEAL RING ASSY 1

2 |PISTON ROD ASSY 1 10 |O-RING 1 18 |STEEL BALL 1

3 |CYLINDER HEAD 1 11 |O-RING 1 19 |SETSCREW 1

4 |BUSHING 1 12 |CUSHION RING 1 20 |CUSHION BEARING| 1
_BJuRNG | 1| 13 |SPACER . ) | 1_| 21 [PINBUSHING | 2

6 |BACK-UP RING 1 14 [STOPPER 1 22 |DUST SEAL 4

7 |WIPER RING 1 15 |PISTON 1 23 IGREASE NIPPLE 1

8 |O-RING 1 16 |SLIDE RING 2 24 \GREASE NIPPLE 1

1.4 DISASSEMBLY

(1)
1)

2)

o The numbers in ( ) followingto each part
name are the numbers corresponding to
those in Fig. 1-1 "Boom cylinder" except for

notes.

Fig. 1-1 Construction of boom cylinder

Disassembly of cylinder assy

Fix the clevis portion of tube with a vice, and
hold the other end with a wooden stand to hold

the cylinder in level.

Drain hydraulic oil remained in the cylinder.
e Slowly move the piston rod so that the

hydraulic oil does not spout out.

32-11-1-2

Fig. 1-2 Disassembling cylinder assy




1. TORQUE SPECIFICATIONS FOR CAPSCREWS & NUTS

The following Torque Specifications are provided for use when actual torque value of a fastener is not known.
Check the capscrews and nuts for their looseness and dropping off before the start of daily work and at
the periodical maintenance. Retighten the ioosened ones, and install new ones for the dropped off. For
the new machine, the check and retightening of them must be carried out at first 50 hours operation. For
the replacement of them, make sure to use the same size of KOBELCO genuine parts.

Refer to the table below for the tightening and

. retightening of capscrews.

*The table below is not applicable for the
capscrews to fix the cover, etc., made of plastic.
For the tightening torque for such capscrews,
consult with an authorized KOBELCO
Distributor. Over-tightening may cause damages

on the parts to be fixed.

*In case that the tightening torque is specified in
the manual, use such torque values regardless

to the table below.

* Numerical indication on the capscrew head

shows the classification for strength (e.g., 7 =7

T). No indication is provided for smaller size of
capscrews, M 5 or less.

1. Metric Coarse Thread Standard Tightening Torque Values., Make certain to tighten all Catpscrews &Eﬁ::to
proper torque values.

Classification | 48T 7T 109T

NOMINAL SIZE [NO LUBRICATIONOIL LUBRICATION|NO LUBRICATION|OIL. LUBRICATION(NO LUBRICATION|OIL LUBRICATION
M6 P=1 0.45+0.05(3.20.4) | 0.38+0.04(2.7+0.3) | 0.98+0.1(7.1£0.7) | 0.83+0.08(6.00.6) [1.77+0.18(12.8::1.3)| 1.5£0.15(10.8+1.1)
M8 P=1.25(1.09£0.11(7.920.8) | 0.92%+0.09(6.6+0.7) | 24+0.2(17.3+1.4) | 2.0£0.2(14.4£1.4) | 4.3£0.4(31£2.9) | 3.6+0.4(26+2.9)
M10 P=1.5 2.240.2(15.9+1.4) {1.83+£0.18(13.2+1.3)| 4.7£0.5(34+3.6) | 4.0+:04(29+2.9) | 8.5*+0.9(61+6.5) | 7.2£0.7(52%+5.1)
M12 P=1.75| 37+04(27+29) | 3.2403(23£2.2) | 8.1%0.8(5945.8) | 6.8+0.7(49+5.1) |14.6+1.5(105210.8)| 12.3+1.2(89:£8.7)
M14 P=2 5.9:+06(43£4.3) | 5.0%0.5(36+36) | 12.821.3(93£9.4) | 10.8£1.1(78£7.9) | 23+2(166+14.5) |19.5+1.9(140%13.7)
M16 P=2 9.0+0.9(6516.5) | 7.620.7(55+5.1).|19.5+2(140£14.4) [16.4:£1.6(118111.5)| 35:+4(252+29) 29+3(209+22)
M18 P=2.5 | 124%1.2(30487) | 105£1.0(7617.2) | 27£3(195+22) | 23x2(166:+14.5) | 49+5(354:36) 411:4(296+29)
M20 P=2.5 [17.521.7(126212.3)|14.7£1.4(106+10.1)| 38+4(274+29) 32+3(231+22) 68+7(491+51) 57+6(412+43)
M22 P=2.5 | 23+2(166+14.5) | 19.622(142+14.5) | 51£5(36836) 43:+4(310::29) 92::9(665:65) 77:8(55758)
M24 P= 30+3(217+22) 24+3(173+22) 65+7(470+51) 53+5(383:+36) | 118+12(852+87) | 93:+10(673+72)
M27 P= 44+4(31829) 36+3(260+22) 96:10(694:£72) | 78+8(563+58) | 173+17(1250:£123) | 14014(10102100)
M30 P=3.5 | ‘60::6(433:43) 50+5(361+£36) | 131+13(948+94) | 110+11(79679) |235+24(17001174) | 198:20(1430£145)
M33 P=3.5" | 81+8(585158) 68+7(491451) | 176218(1270£130) | 148:15(1070+110) | 317+32(2290+230) | 2663:27(1920195)
M36 P=4 105£10(758+72) | 8B+9(636165) |227+23(1640+170) | 190+19(1370140) | 409::41(2960£300) | 343+34(2480+250)

TORQUE VALUE UNIT-kgFm (ftbs.)

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

Classification

48T

7T

109T

NOMINAL SIZE

NO LUBRICATION

OIL LUBRICATION

NO LUBRICATION

OIL LUBRICATION

NO LUBRICATION

OIL LUBRICATION

M8

P=1.0

1.15%0.11(8.3£0.8)

0.97+0.1 {7.0£0.7)

2.5£0.2 (18.0%1.4)

21202 (15.21.4)

45404 (33£2.9)

3.8+0.4 (27+2.9)

M10

P=1.25

2,3+0.2 (16.6+1.4)

1.910.19(13.821.4)

4.9+0.5 (35+3.6)

4.2:0.4 (30£2.9)

8.9+0.9 (64£6.5)

7.5£0.7 (54%5.1)

M12

P=1.25

4.0:£0.4 (292.9)

3.4%0.3 (25+2.2)

8.70.9 (636.5)

7.3+0.7 (53:5.1)

15.7£1.6 (114£11.6)

13.2£1.3 (95+9.4)

M16

P=1.5

9.4:£0.9 (68::6.5)

7.9+0.8 (57+5.8)

202 (144+14.5)

17.2:1.7 (124212.3)

374 (268::29)

313 (22422)

M20

P=1.5

19:1.9 (13713.7)

15.8+1.6 (114::11.6

41:4 (296::29)

343 (246:22)

747 (535251)

62:£6 (448::43)

M24

P=2

323 (231:£22)

2743 (195222)

70+7 (506:£51)

58:6 (420:£43)

12612 (911£87)

10510 (759172)

M30

p=2

656 (470:£43)

545 (391:£36)

142:14(1030=:100)

118212 (85287)

25526 (1840+188)

212421 (1530:£150)

M36

P=3

109+11 (788+79)

919 (65865)

238%23(1720+166)

198220 (1430+145)

428+43 (3100310)

357136 (2580+260)

1111

TORQUE VALUE UNIT-kgf-m (ftdbs.)
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SAFETY PRECAUTIONS

1.1 GENERAL SAFETY INFORMATION

_ WARNING /A

Do Not operate or perform any maintenance on
this machine until all instructions found in the OP-
ERATION & MAINTENANCE MANUAL have been
thoroughly read and understood.

Improper operation or maintenance of this machine
may cause accidents and could result in serious
injury or death.

Always keep the manual in the operator’s seat
pocket.

If it is missing or damaged, place an order with an
authorized KOBELCO Distributor for a replace-
ment,

If you have any questions, please consult an au-
thorized KOBELCO Distributor.

N

1.

Most accidents, which occur during operation, are
due to neglect of precautionary measures and
safety rules. Sufficient care should be taken to
avoid these accidents. Erroneous operation, lu-
brication or maintenance services are very dan-
gerous and may cause injury or death of person-
nel. Therefore all precautionary measures,
NOTES, DANGERS, WARNINGS and CAU-
TIONS contained in the manual and on the ma-
chine should be read and understood by all per-
sonnel before starting any work with or on-the
machine.

. Operation, inspection, and maintenance should
be carefully carried out, and safety must be given
the first priority. Messages of safety are indicated
with marks. The safety information contained in
the manual is intended only to supplement safety
codes, insurance requirements, local laws, rules
and regulations.

Messages of safety appear in the manual and on

the machine : All messages of safety are identi-

fied by eighter word of "DANGER", "WARNING"
and-"CAUTION".

a. DANGER- Indicates an imminently hazard-
ous situation which, if not avoided, will result in
death or serious injury and is represented as
follows:

b. WARNING- Indicates a potentially hazardous
situation which, if not avoided, could result in
death or serious injury and is represented as

follows:

/N WARNING

S

c. CAUTION- Indicates a potentially hazardous
situation which, if not avoided, may result in mi-
nor or moderate injury. It may also be used to
alert against possible damage to the machine
and its components and is represented as fol-
lows:

4. It is very difficult to forecast every danger that

may occur during operation. However, safety can
be ensured by fully understanding proper operat-
ing procedures for this machine according to
methods recommended by KOBELCO.

5. While operating the machine, be sure to perform

work with great care, so as not to damage the
machine, or allow accidents to occur.

6. Continue studying the manual until all Safety,

Operation'and Maintenance procedures are com-
pletely understood by all persons working with the
machine.

1.2 SAFETY PRECAUTIONS

WARNING 1\

The proper and safe lubrication and maintenance
for this machine, recommended by KOBELCO, are
outlined in the OPERATOR'S MANUAL for the ma-
chine.
Improper performance of lubrication or mainte-
nance procedures are dangerous and could result
in injury or death. Read and understand the
MANUAL before performing any lubrication or
maintenance.

The serviceman or mechanic may be unfamiliar with
many of the systems on this machine. This makes it
important to use caution when performing service
work. A knowledge of the system and or components
is important before the removal or disassembly of
any component.

Because of the size of some of the machine compo-
nents, the serviceman or mechanic should check the
weights noted in this manual. Use proper lifting pro-
cedures when removing any components. Weight of
components table is shown in the section ; SPECI-
FICATIONS.

00-1-2



(2) Clearance in thrust direction on boom and cylinder installation section [Fig. 1-3]

SECTIONAA L4
22 L4, X
L2 , X 3
L3 X
i ] e
——1 T R |
d_ T | =
%ﬂ f L)
K /o L :JQ ._jE ﬂ __=
: i i I A
SECTION BB SECTION CC SECTION DD
Table 1-3 Unit : mm (in)
. . Clearance X reconditioned with :
o Standard dimensions shim (total of both sides) Pin length
0S. ltem Remed
No.| Dimensions Stjgﬂaerd St‘ela:lﬂ:rd .wailc.e abt No. [Dimensions ’
for repair | ity limi
Boo 14044(5.512:38%%) | Less than 189
m 55(5.512:506) 0.7 1.0 7.44
A |Boom foot L1 0.2 0.039) | 1 %08
Swing bracket 140'3%(5.512 *§*12)| (0.008) (0.028) | (0.039) @.11)
Boom cylinder |Boom cylinder 4585 (1.7723.020) 111 |Reconditioned
B . L2 02 -
(Head side) Swing bracket 46'39(1.811'3") (4.37) | with shim
- Less than
c Boom cylinder |Boom cylinder L3 45395(1.772 3 g0) 0.5 1.0 1.5 03 139
(Rod side) Boom 47491.850°"°) © 620) (0.039) | (0.059) (5.47)
p |Armeylinder |Arm cylinder | | 4 | 4585(1.77280m) | * 0g | 139
(Head side) Boom 47°4%1.85074%) (5.47)

(Note) e The dimensions in [ ] are applicable to the machine numbers PF02-02001~02203.
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Model

SK15 & 16MSR

Applicable machines

PF02-02001~

Standard value

Div. ltem Unit Standard value for repair
Ext. 24+03 3.1
Canopy
Ret. 2403 3.1
Boom
Ext. 22+0.3 2.8
Cab
Ret. 21103 2.7
Ext. 3.9+0.6 5.0
Arm
Ret. 3.1%2 4.0
Cylinder speed sec. :
Ext. 29+04 3.7
Bucket
: Ret. 2.0%0.4 2.6
Ext. 5.7%+0.8 7.3
Swing
Ret. 49+0.8 6.3
Ext. 15204 1.9
Dozer
Ret. 1.5+04 1.9
Cylinders
Ext. 4.4+06 5.6
Crawler width
Ret. 3.7+0.5 4.7
Boom 12 .43(0.47 3.47) 24(0.94)
Arm 8.49,(0.33.92) 17(0.67)
Cylinder Bucket mm (in) | 3.69%¢ (0.14 .3+, 7.2(0.28)
Gravity move Swing 3656 (0.14812) 7.2(0.28)
Dozer 3.636 (0.14344) 7.2(0.28)
Bucket tip 195 65 (7.7 37) 390(15.4)
Bucket tip play 42 3 (1.7.20) 84(3.3)
Slew bearing mm (in)
Slew bearing play 1.4+0.4(0.06+ 0.02) 2.6(0.10)
Rubber 35~45(1.38~1.77) —_
- Crawler Crawler tension mm (in)
Steel 75~80(2.95~3.15) —
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3.3 COMPONENTS & HARNESS ARRANGEMENT

3.3.1 Upper Frame Portion

TIGHTENING TORQUE

4.7+0. 5kaf m (34241t 1bs)
TIGHTEN AFTER CHECKING
NO PAINT

= NOTES
_ ! I TIGKTENING TOROUE:4. 780 5kel - (3424F1- Ibs]
S s ﬁﬁ':" BODY EARTH TERMINAL UNLESS DTHERWISE SPECIFIED.
1 ' i i H—l .
==s=t== -- MAIN HARNESS
P - 1)
il i
VIEW | TYING AT BRACKET.
T CONNECT WITH THO-SPEED SW. HERE:
el M SW-2 TIGHTENING TOROUE 2. 440, 2kef - (174111 bs) BUNDLE AND FIX HARRESS. TO FIX BOOM WORKING LIGHT.
= 3 TWO-SPEED TIGTEN FROH THE FRONT
© SELECT SW THROUGH UNDER THEAPIPE.
- i S
e T
‘\ L H "
“ai @
SV-1 !
SV-2 -
L \ Lo TO FIX WHITE SOLENOID VALVE ‘
T Lo TAPING PART. TO FIX SOLENOID VALVE
: ] \ ' TO FIX CONNECTOR OF HARNESS !
. : SOLENOID VALVE g '
ppie e AT BRACKET. i
. b UPPER: TWO~SPEED MAIN HARNESS
it J Lo (BrW, Y LINE) U RELAY UNIT
. E-3
=y LOWER: LEVER LOCK J =
s R R 5 | ..
y 1! L. 1 S e N A
| lr:"l P E ljx\‘ | k {lr) (rl !” ' 8——\ e !
. : NS 3 . TO RELAY UNIT 1 [——2th,
LI S ] - ,}J&L'ﬂ:"*’ N ' Y
l T =t=ad 0 "jﬁ_"*—' BATTERY EARTH POINT ! & 34 I
P ':! et o (4T
L |——|l[ VIEW I ' L| {““4—1:1 \:\CLAMP WITH CONNECTOR Bl
S Rl ™ sy G = At
_J: ! t; '\ SLEW/SWING SELECT SOL. (OPT) !
= Lol SW=1 1 o
/j r\ N FAT SLEW PRESS. SWITCH (OPT) s =
ALREADY FIXED CLIP HARNESS ) L L - |
{
! 0 I
HOW TO FIX HARNESS l \IJ . f
) Bl e ! i
LY | - [ ) l SN10 Fix wiTe TAPING PART | &ﬁ,.
] ! .
A ENG EARTH POINT L =Y D ! q @
l oo l ”5_] =
B (BLACK) D - 1L — o
TS B ot = - A =l
e ) NS T TRy () ) —--::
PB CPINK-BLACK) e TIGHTENING TORDUE 2.4%0.2kaf-n{17%11t" ibs) - S - T
- TIGHTEN AFTER CHECKING NO PAINT
CONNECT AS SHOMM SECTION B-B SECTION A-A

S0 AS TO AVOID
SHORT GIRCUIT ON
POWER SOURCE LINE

VIEW I (HORN)

R |

DETAIL OF "X

ENGINE EARTH TERMINAL
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2) Boom (Rod Side) / Dozer (Head Side) Vaive
(A) Relieving Operation
(a) When the pressure in the circuit is low with
respect to the set value, the relief valve is
maintained at equilibrium. Pressure from the
pump passes from chamber (B) to the orifice in
piston(4), then reaches chamber (C) and needie
valve (poppet) (5). On the other hand, forces F
and F1 are acting in the arrow direction on both
sides of the main poppet (6).
F=PxA F1=PxA1
P: Pressure A, A1 : Sectional Area
Since the sectional area of A is less than that of
A1, the main poppet (6) is pushed by the force
"F1 - F" to the seat surface on the left side. /

(b) If the pressure in the circuit become higher than | My
the force of the spring (7), the needle valve ST W ' ‘dk_-
(poppet) (5) is pushed to the right by hydraulic l‘#’ v
pressure, opening passage. Oil then flows
around the circumference of the needle valve
(poppet) (5) and passes through the drill hole, _ 5
flowing into the tank passage (T).

(c) When the needle valve (poppet) (5) opens, the

pressure drops on the back side of the piston

(4), and the piston (4).is pushed to the right,

- seating with the needle valve (poppet) (5). This

shuts off the flow of hydraulic oil to the rear of

the main poppet(6). As a result, the pressure in
chamber C on the inside drops.

(d) Compared to the chamber (B) side, the pressure
in chamber (C) is low and there is no equilibrium
in pressure. For this reason, the main poppet (6)
opens and pressurized oil fiows to the tank
passage (T).

Fig. 3-20
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2.2.4 Battery Portion

M-1 =
STARTER MOTOR

%. ‘ E-9
| ,‘/ BATTERY
—_— i
H-3
,{:_“:——-—— F—"BATTERY CABLE (+)
o .
=F
/ H-4

i BATTERY EARTH CABLE (=)

2.2.5 Fuel Tank Portion

24116 @

FUEL TANK

T=0.37 kgf'm (2.7 ftolbs)

SE-t
FUEL SENSOR

1is

L

SECTION AA

e e

2.2.6 Attachment Portion

L-1
BOOM WORKING LIGHT

2 om S,
S ¢ i\ S
RN O

H-1
MAIN HARNESS

€ CLiP

— S——""" TIGHT WiTH BOLT

. T=3.6 kgfem (26 ftelbs)
LS s

’
Woon }"""“‘r”
L}:::: =1 ,“"(;_»}/
'

| SO A

v’

i
j
i
,/

A
{i N
[ OTRupa, ’

B Applicable Machine L-1

CONECT WITH . : ~  BOOM WORKING LIGHT
SAME COLOR SK15MSR : PF02-02041 .
. . (} rI%:S\
1]
He =
LIGHT HARNES e

CLIP THE HARNESS
CENTER OF BRACKET

VIEW X



€ For Swing Cylinder »

a. Remove the bolt (19) and washer (18), then
remove the cushion bearing (17).

b. Remove the setscrew (16), then remove the
steel ball (15).

¢. Remove the piston assy (12).

3) Remove the cylinder head assy.

(3) Disassembly of piston assy:
1) Remove the slide ring (16) from the piston (15).
e Expand the split on the slide ring. (16) as
minimum as required to pull it off for axial
direction.

2) Remove the seal ringassy (17).
e Cut off the seal ring.(17) or remove it using a
minus screw driver.

(4) Disassembly of cylinder head assy:

1) ‘Remove the O-rings (8) (11) and back-up ring (9)
from the outer periphery of cylinder head (3).
Then remove the O-ring (10) and back-up ring (9)
[for Boom Cylinder only].

Fig. 1-10 Disassembling cylinder head assy
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13.3 INSTALLATION
Install in the reverse order of the removal
according to the tightening torque and sealant
instructions. -

APPLY GREASE
d

| ©

=31

©)
0 |©

(1) Apply grease on the spline part of the pump
input shaft. —
Grease : Shell Retinux AM Grease or L

equivalent (= Molybdenum sulfide
extreme pressure multi-purpose

=T

Fig. 13-4 Pump Installation

grease)
APBOY LOCTITE 362
(2) Insert the pump spline part to the coupling. "
Do NOT APPLY LOGTITE
(3) Apply sealant on the socket bolts (3B) and 7l
install the pump. , @;_'
Sealant: Loctite #262 — ] —~
N/
somm__ € :10mm 7N
T = 8.7 kgf-m (63 ft-lbs) | L 7/
| ——
(4) Connect the main pump discharge oil hoses \33 T=8.7 KGF-M (63 FT-LBS)
(8) and (11), and the pilot discharge oil hose APPLY LOCTITE #262

(13A) (See Fig. 13-1 and 13-2).

COUPLING

Torque kgf-m (ft-Ibs) Fig. 13-5 Pump Installation
Thread |Spanner]  30° flare . . W
size (PF)| (nm) | metaljoint |O-Ting type fitting
1/4 19 [3.0+0.5(22 +4)[3.7 £0.2(27 + 2)
3/8 22 |5.0x£0.5(36%4)(7.5+0.5(54 %4)
1/2 27 [8.0+0.5(58+4)11+1.0(80+7)

(6) Tighten the capscrew (12) and install the
suction tube (16).

@ P :17 mm

(8) Apply sealant on the tube of insert portion of
the suction hose (19) and fix with the clip (18).
Sealant : Permatex

—ma@yzy . Minus screw driver
T=0.5 ~ 0.6 kgf:m (3.6 ~ 4.3 ft-Ibs)

(7) Restore each equipment removed in the
. preparation work to the original state.

(8) After feeding hydraulic oil (approx. 11 liters
(2.9 gal)), release air and pressurize the tank
(See item 12.3).

334117 b

— NOTE —
Tightening torque for connector to solenoid valves
are specified as following table.

Torque kgf-m (ft-lbs)
Thread |Spanner| . o 30° flare
size (PF)| (mm) | O-Ting type fitting / metal joint
1/4 19 27+02(20x 1)
3/8 22 5.0 + 0.5(36 + 4)

\\-/




b)

3)

4)

Remove the poppet (16) which is incorporated
on the dozer block at its mating face with the
service block.

Pilot Operating Blocks (Travel, Boom, Arm,

Bucket and Slew)

Remove the O-rings (10), springs (9) and load

check valves (8) from each valve housing.

e The load check valve (9) and spring (10) are
not incorporated in the travel block.

e Remove the poppet (16) which is incorporated
on the travel (left) block at its mating face with
the service block.

Inlet Block
Remove the O-ring (2) from the inlet housing

).

(Note) Classifying the disassembled parts into each

(4)
[Al

1)

2)

group of blocks, put a tag to every
disassembled part to identify the positioning of
them at the reassembling.

Disassembling Block Assy

Manual Operating Block (Swing, Dozer and
Service)

Loosening the socket bolt (15), remove the cap
(7), and pull the spool (2) out of the valve
housing (1) at the sub-assembled conditions
with the seal plate (8), wiper (11) and O-ring
(12) of cap (7) side. '

& 4 mm
Then loosen and remove the screw (14) of the

opposite side to remove the seal plate (8),
wiper (11) and O-ring (12).

A\ o Pull out the spool in straight not to give any

scores on it. Otherwise, it causes difficulty to
insert the spool or malfunction even though
the spool is able to be inserted.

e Put a tag to each spool disassembled to
identify the positioning of them at the
reassembling. Erroneous assembling causes
dangerous malfunction of the actuator.

13 9 16 16

Fig. 2-20 Dozer Block

Fig. 2-21 Travel (left) Block

ol | o

00 ]
o~

Fig. 2-23 Swing Block
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4.4 TROUBLESHOOTING

Troubles

Possible Causes

Remedy

Motor does not rotate

o |nsufficient oil volume in hydraulic oil tank

¢ Failure on hydraulic pump

o Failure on relief valve or low setting
pressure

o Abnormal wear or scuffing on hydraulic
motor

® Short circuit at inside hydraulic motor 4

e Replenish tank with hydraulic oil

® Replace hydraulic pump

o Clean relief valve and set at proper
pressure

e Disassemble and check hydraulic
motor and replace defective parts

e Check breakage on face seal, efc., and

replace defective parts, if reguired

Unstable rotation

e L ow relief setting
e Mixing air at suction side of hydraulic

pump

o Set relief valve at proper pressure
® Check suction side piping, and

retighten as required

Reverse rotating

® Reverse piping

e Correct piping

direction ® Reverse valve timing on hydraulic motor | e Reassemble to proper valve timing
Oil leakage at o | oosened fixing capscrews ' o Tighten with proper torque
connections e O-ring is caught by part or damage on O- | e Replace O-ring

ring

33-11-4-13




6.3 DISASSEMBLY AND ASSEMBLY
~6.3.1 Disassembly
(1) Provide a spring setting jig shown in the Figure or
equivalent one in advance of disassembling the
idler adjuster assy.,

Ayl - 30 mm

Capacity of Hydraulic Jack: 5 tons or more

A Big power is required to set the spring.Provide a
special jig for disassembly and assembly.

(2) Set a hydraulic jack between the base and the
supporter stand of the jig.

;A Set the hydraulic'jack at the center of the jig in
order not to apply one sided foad to the
supporter stand.

(3) Remove the nuts of jig and pull off the retainer
plate upward.

el - 30 mm

(4) Pull out the piston (1) from the grease cylinder

@).

(5) Remove the oil seal (10), O-ring (11) and backup
ring (12) from the grease cylinder (2).

(B) Set the idler adjuster assy from which the above
parts have been removed, at the center of
supporter stand making the bracket (4) side
upward.

(7) Put the retainer plate over the bracket (4), and
tighten“up_the nuts by turns to fix the idler
adjuster-assy to the jig, ensuring that the center

~_hole on the retainer plate is aligned with the
center of nut (5).

Ayl - 30 mm -

(8) Compress the spring (3) with the jack so that the

nut (5) at the end of grease cylinder (2) can be’

freely turned. Then remove the spilit pin (7) and
nut (5).

eyl - 30 mm

NUT

RETAINER PLATE

SUPPORTER STAND

HYDRAULIC JACK

BASE

NUT

RETAINER PLATE

Fig. 6-3 Attachment of retainer plate

X <

Fig. 6-4 Compressing spring with hydraulic jack
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2-14) Feed 330 cc (20 cu-in) of lubricating oil and
install the cover (102).
e Match the characters "DRAIN" of the cover
(102) to the recess of the body (101) to
assemble.

o Lubricating oil: APl Grade CD SAE 30

RECESS
Fig. 1-84 Cover (102) installation

2-15) Install the O-snap ring (113) and fix the cover
(102). '
e Apply a minus screw driver or the like on the
end surface of the snap ring (113) and strike
in circumference direction.

2-16) Tighten the two plugs (131).
e Firstly tighten the plug at the "DRAIN"
characters side, and prevent the cover (102)
from rotating by the brim.

& :8mm ,
T=4.7 ~5.2 kgf-m (34 ~ 38 ft-Ibs)

Fig. 1-86 Plug (131) installation
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6. Measurement, Inspection and Adjustment

Type of pressure
adjusting shim
thickness (mm)

_ lInjection pressure adjustment

Indirect 0.1, 0.2, 0.3, Increase the pressure adjusting shim the
injection 0.4,05 thickness by 0.1 mm and the injection
system pressure is increased by 7-10 kgf/cm?.
Direct 0.13, 0.15, Increase the pressure adjusting shim
injection 0.18, 0.4, thickness by 0.1 mm and the injection
system 0.5,0.8 pressure is increased by about 19 kgf/cm?.

[Reference: Structure of fuel injection valve]

(Indirect injection system)

Nozzle holder

Pressure adjusting shim

g——— Nozzle spring
©— Nozzle spring seat

Valve stop spacer

@u
@7 Nozzle valve

=
. Nozzle body

Nozzle

Nozzle case nut

2. Checking the spray patterns
While pumping the lever of the nozzle tester
4-6 times per second at the specified injection
pressure (Refer to Chapter 1, specifications
and performance), check the spray patterns.
If the following trouble is found, clean or
replace the nozzle.

(Direct injection system)

F.O. retumn pipe joint

Nozzle holder

Pressure adjusting shim

Nozzle spring

Nozzle spring seat
Valve stop spacer

S
D
Nozzle valve
Dowel pin————ﬂ Mol
ozzle
—Nozzie body

f
Nozzle case nut

(1) Makesure thatthe patternis neitherstream
nor sliver.

(2) Ensurethatfuelis sprayed conically around
the nozzle center line and that a fuel injec-
tion spreading angle is 5-10° in the indirect
injection system or approx. 150" in the
direct injection system.



7. Measuring Procedure, Service Data and Corrective Action

6. Precautions in mounting the metal cap

(1)

The lower metal (cap side) has no oil
groove. )

The upper metal (cylinder block side) has
an oil groove.

Check the cylinder block alignment No.
Place the relief mark “"FW” of the cap on
the flywheel side.

Place the main bearing metal on the fly-
wheel side.

Main bearing metal (basic)

S

Thrust metal (flywheel side)

Main bearing cap (basnc)@‘ /
Main bearing boit ‘g

2O
s

E%

Thrust metal (gear side)

Mam bearing metal

Main bean'ng cap

7. Undersized main metal by 0.25 mm and the oversized thrust metal by 0.25 mm

7-24

Main metal Thrust metal
Metal thick- " Metal thick-
Part code ness (mm) Part code ness (mm)
Standard Standard
- 2/3TNE68 719260—02870 1.625 119260—02940 2.125
3TNE74 719620—02870 2.125 119620—02940 2.125
3TNE78A/82A 119810—02870 2.125 119810—02840 2.125
3/4TNE82 . .
3/4TNEB4(T) © 129150—-02870 2.125 129150—02840 2.125
3/4TNE88 ’




1. Specifications and Performance

1 "9 4TN E82 *% Output conditions: Intake back pressure < 250 mmAg, Exhaust back pressure < 550 mmAg,
other conditions complying with JIS D 1005~1986. After minimum 30 hour's run-in.
Model
TNE82
Item Unit 4TNE
Application — cL | VM CH | VH
Type — Vertical, 4-cycle water-cooled diesel engine
Combustion system — Direct injection system
No. of cylinders — Bore x Stroke mm 4-82x90
Displacement € 1.901
Firing order — 1-83-4-2-1
Revolution speed rpm 1500 | 1800 | 2000 | 2200 | 2400 | 2600 | 2800 | 3000 | 3000 | 3600 | 3200 | 3400 | 3600
Continuous RN TSR S I U S S RN - v I A P I R
outout® 12N KW(HP) |110.2)|(22.9) (37.4)|(43.9)
P Max. ratin KW(HP) 157 | 18.8 | 20.6 | 22.6 | 24.5 | 26,5 | 28.5 | 30.5 {30.5 | 36.0 | 324 | 34.2 | 36.0
Es g (21.1)1(25.2) |{27.6) |{30.3) | (32.9) |(35.5) | (36.2) |{40.9) |(40.9)1(48.3) | (43.4) | (45.9) | (48.3)
Max. revolution speed at 157570 | 1870"" [2160°% 23753 [2570°% (2780 [270""p {3180 3150°% |a745" [3e55 (3670 [3890""
no load rpm ,
Min. revolution speed at <1200 <800 <1500 <800
.o load
Direction of rotation — Counterclockwise (viewed from flywheel)
Power take off —_ Fiywheel
2| Compression ratio — 18.0
O| Fuel injection timing
-+
tE (FID, b.T.D.C.) deg 10+1 1211 14+1 1641 24+1  |18+1|20+1]24:+1
&) -
= | Compression pressure MPa ;
L
S kaf/erm? 3.04+0.1 (31%1), at 250 rpm
0 (kg
] o
a | Fuel injection pressure MPa +1.0 +10
% (kgi/cm?) 19.6""5 (20075 )
Recommended diesel gas oil — ISO 8217 DMA, BS 2869 A1 or A2 (Cetane No. 45 min.)
Lubrication system — Forced lubrication with trochoid pump
Lubricating ofl capacity .
Max/Effective 2 5.8/2.3 7.9/2.5
Recommended lubricating oil — AP! grade CC class or higher
Cooling system — Liguid cooling/Radiator
Cooling water capacity £ 2.7 (for engine only)
Cooling fan
No. of blade % dia. mm Pusher type, 6 x $370
Crank V-pulley dia./
Fan V-pulley dia. mm | $120/¢90 6110/9110
Governor — Mechanical centrifugal governor (All speed type)
Starting system _ Electrical
. \ 683 x 498.5 658 x 498.5 | 650x 498,5x 618/
#1 Dimensions L x W x H mm ¥ 618 632 x 448.5 x 618 / 658 x 498.5 x 618 X 618 658 x 498 x 618
#1 Dry weight kg 184 160/170 170 160/170
Transient speed o
difference Yo <10 | <8 <12 <10 | <8 <12
| Governing | gy
o eady state
Z| (full speed Recovery time 'sec <5 <6 <5 <6
8 range) f
Fluctuation o ‘
0o
E revolution pm <15 <25 <30
. 0.2940.05 0.34£0.05
L.O. press. Rated operation (kg:‘l/i?nz) (3.0+0.5) (3.5+0.5)
Idling 20.06 (=0.6)
%*1. Designation of engine dimension and dry weight in numerals.

CL/CH application: engine with flywheel housing
VM/VH application: engine with back plate/with flywheel hausing



7. Measuring Procedure, Service Data and Corrective Action

5. Checking the valve spring

(1) Visually check to see if the valve spring is
free from flaws and corrosion.

(2) Measure the free length (length of the
spring) and inclination (squareness of the
side of the coil).

(mm)
2/3TNEG8 3TNE74
Standard |"*3" | standard|Vea"
limit limit
Free length 28 —_ 374 | —
Valve | Inclination —_ 0.8 — 1.0
spring -
Tension (kg) | 1 44 *537
(when compressed '..1_40 _ '1.87 —_
to by 1 mm)
* Tension at variable pitch.
3/4TNE82,
STNE78A 3/4TNESA(T),
STNEB2A 3/4TNESS
Standard Wegr Standard VYe.ar
limit limit
Free length 44.4 —_— 42 —_
Valve |Inclination — 1.1 —_ 1.1
spring Tension (ka)
ension (Kg * *
3.61 | 2.36
(when compressed
| to by 1 mm) 271 | — /3.101 . —

* Tension at variable pitch.

. 7-6

(Measuring the free length)

(Measuring the valve spring. inclination)

Inclination

Square._ lP

Free iength

i

Surface plate

(Measuring the inclination of valve spring)

Checking valve spring holder and
cotter ’

Check contact of the inner surface of the
valve spring holder with the circumference
of the cotter as well as contact of the inner
circumference of the cotter with the notch on
the head of the valve stem. If such contactis
uneven or if the cotter sinks, replace the
cotter with a new one.
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