HYDRAULIC EXCAVATOR

SHOP oK15
MANUAL model SK20

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

*GENERAL
PMO1. SPECIFICATION PMO04. MAINTENANCE STANDARD AND
— OPERATION AND CONTROLS TEST PROCEDURE
(Refer to Operators Manual) == PREVENTIVE MAINTENANCE
PM03. LOCATION AND (Refer to Operators Manual)
WEIGHT OF COMPONENTS PMO7. WORKING STANDARD
*SYSTEMS
PM12. HYDRAULIC SYSTEM PM22. CONTROL SYSTEM
PM15. UPPER STRUCTURE PM25. ELECTRIC SYSTEM
PM18. TRAVEL SYSTEM
PM21. ATTACHMENTS PM29. TROUBLE SHOOTING
*COMPONENTS
12.  HYDRAULIC PUMP 16. SWIVEL JOINT
13. CONTROL VALVE 17. HYDRAULIC CYLINDER
14. OTHER VALVES
15. HYDRAULIC MOTOR 50. ENGINE
*PROCEDURE

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

Although all data was correct at the time of printing, due to continual design changes and

improvements, some contents mat not conform to the actual machine. Take special care to order parts
only after confirming the validity of the part number in the “PARTS MANUAL".

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

we will issue revised edition.

KOBELCO

Book code No. S5PMO002E®
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1. CANOPY OR CAB (OPT)

1.1 REMOVAL AND INSTALLATION OF CANOPY
ASSY
Fig. 1-1 shows the constitution of canopy assy. 1
Carry out the removal and installation
referring to Fig. 1-1 and Table 1-1.
Weight of canopy : 40kg (88lbs)

RUBBER 6

Apply Locktite

Major component parts 2 - 1262

(related to removal and installation)
No. NAME |QTY!| No. NAME |[QTY

1 [CANOPY | (D1 4 |SEMSBOLT | (44
2 |SUPPORT | (101 5 |CAPSCREW | (-4
3 |SEMSBOLT {(10)5i 6 |[HOOK 91
#Figures in ( ) are applicable for machine numbers;
PU06001~PU06393

PM02001~PMO02739 Fig. 1-1 Removal and installation of canopy assy
Table 1-1 Tightening torque . ’
No. Hex. (mm) | Torque : kgf-m (ft-1bs)
3 17 3.5+0.4(25+3)
4 19 6.11+0.6(44+4)

1.2 REMOVAL AND INSTALLATION OF CAB ASSY

- 1.2.1Preparation for Removal and Installation of A A
Cab Assy i J i
(1) Remove the floor mat. Fesnsss see2e2kd SHEET
(2) Disconnection of harness connector RUBBER
1) Disconnect the harness for cab at the behind
of operator seat. 10-21-11-12
1:2.2 Removal and Installation of Cab 17 ' SHEET
(1) Removal of cab fixing bolts o
1) Remove capscrews (9) (10)(13) that are fixing 11 ' RUBBER
the cab. 9 SHEET
: 19mm, 24mm \@ ‘ ;
(2) Lifting up cab ) 9-11-12-17
' Apply a wire rope sling to the sling fitting SECTION A- A
provided on the ceiling of cab, and lift it up to
remove. . . .
Weight of cab : 140kg (310Ibs) Fig. 1-2 Removal and installation of cab assy
A While lifting up/down the cab, pay special
attention not to get touch it with the control Major component parts
boxes of left and right, each kind of levers, (related to removal and installation)
ete. No. | NAME |QTY|| No.| NAME |QTY
(3) Installation of cab 1 |CABASSY | 1 || 13 |CAPSCREW| 2
The installation is the reverse order of the
removal. CAPSCREW | 2 15 |WASHER 2
1) Install the capscrews (9), (10) and (13) to fix 10 \CAPSCREW | 1 16 |LOCKWASHER | 2
the cab. 11 {WASHER 3 17 |BOSS 2
¢ Confirm the proper positioning for each 12 |LOCKWASHER | 3 21 |SPACER 1
kind of sheets and rubbers. :

15SR20SR
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2. HYDRAULIC CIRCUITS AND COMPONENT MODELS

No NAME MODEL No. PART No.
2.1 STANDARD SPECIFICATION
_ 1 [PUMP KFP1161-61-30 | PU10V00002F1
BSK15SR Applicable machines : PU06001~PU07000 MO (LEFT) (RIGHT) MO 2 | CONTROL VALVE KVS3L8 PU30V0000GFL
: PU07001~ 3 | SLEW MOTOR 2PB20CO107-A | PU15V00005F1
4 | TRAVEL MOTOR MAG10V-100-1 | PU15V00003F1
[MAG10V-100-2] | [PU15V00006F1]
BUCKET BOOM
T 5 | BOOM CYLINDER #30X $55X435 | PUOIV00O13F1
-1 6 | ARMCYLINDER $30X ¢55X450 | PUOIVOO0007F1
7 | BUCKETCYLINDER | #30X ¢50X340 | PUO1V00OOSF1
i [PUOV00017F1]
1 8 | SWING CYLINDER $35X $65X410 | PUOIVOOO10F1
NN DOZER BLADE CYLINDER | $35X ¢70X108 | PU01V000OSFL
10 | SWIVEL JOINT YV-7104 PV55V00001F1
e 172 | Prt gyl ot TG P [P 11| PILOT VALVE TH40M PH30V00002F1
: = [PW30V00018F1]
<4 O—fFE 12 | SOLENOID VALVE 2KWE5A-20 PH35V00001F1
] f J I 13 | SHUTTLE VALVE - PH26V00001F1
NI o el o old  od N
33 s s W S A 4 ~.~_,=L<f1 . % | 14| MULTI CONTROL VALVE| K16AR6-11 2436U2621F1
R b - — 18 15 | RETURN FILTER Y-464900 PM50V00012F1
: 16 | RELIEF VALVE Y-148300 PM50V00013F1
- v 17 | SUCTION STRAINER | Y-1405 2446R344F1
: 18 | HYDRAULIC TANK - PM33H00003P1
: 19 | LINE FILTER Y-410200 PY50V00001F1
: J‘_ﬂ“ﬁmﬂg g—m (fa BE) N (J:;!S) é?ﬂee " (‘5”7 ‘:%J) (;8) Alé;, 20 | FILTER — HH25R04004G2
N Ol ettt mhiet It el I R N I & S ®b7 || wros 1 *marked item is option.
' . Pb1, Pb2; ' . '
Vo BUCKET BOOM SWING TRAVEL DOZER TRAVEL ARM 'SLEW ‘ o
I g ¢ ° : 202 ! : ; ; | Note : This is for reference only, because the model
YN N 3 3 t qeskef/cm’ ; 1 i
: 'rus. ol/mi ]]__if E E E H 2 loswate %1 number might be changed due to improvement.
1/4 : 5] =1 FH 53 .
c /@ tp1 = i <] =il < 9 202:p2 ¢ The model numbers and part numbers in[ ] are
I , b — - — — —o ; i
D! , : l diravum Nu puda 1] ! ,h 2 applicable for and after the machine number
B l ;I: IA 1/4 : X F‘»—: L: " : N '- i PUO7001
a4 | T H 1 ] —o] — .
1/: L | 1/4 ' T—4 S 3 3 250k4themt !
' ' 204 b—o—— ' '
' | ! 250k gf/efr] I: ! 204 | islmin | -
v v atsl/min PHLT 205 —— N - |204 ! . - :
s 3 ,_..___@__ 265kptsen’ 250kot /emt A0almy . -
E | ! L ¥ erylymin oL [otBl/min N 258kat sen? ? I No PART NAME No PART NAME
1 ' . - A atslzain H '
7 T o I O S S N 202 | MAIN RELIEF VALVE | 304 | CHECK VALVE
i Pa1 Paz PB1| PB2 Pa’ Pal
e » /@ L 1 e . 204 | PORT RELIEF VALVE || 305 | RELIEF VALVE
Li@m_“q_'e_*l’” : 1 - 205 | PORT RELIEF VALVE || 401 | HYDRAULIC MOTOR
e N T T 301 | HYDRAULIC MOTOR || 402 | 2-SPEED CONTROL VALVE
dhl w8 302 | PARKING BRAKE 404 | COUNTERBALANCE VALVE
H 303 | TIME DELAY VALVE
IL>¥ . 324
T "
3 2 oot
4 . | LEVER LOCKH |
T,
SERMNTSKW | gLl
P, U at 151/4
e — JPs
P,

Fig. 1 Hydraulic diagram

15SR/205R
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2. ELECTRIC CIRCUIT DIAGRAM

INST-PANEL AND RELAY ASSY
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LY @7 L i
-
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oo ____INST-PANEL AND RELAY ASSY i tB-1)
l . _BATTERY e ____ENGINE
(E-6) '
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[ ve | —fy 1%
[8] 2r 8: g; ) ':I
' :
1 T - e i
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1
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e Be——1o1] lp o
(sw-4) £ 22l &¢ } 16} oo * £ ]
WIPER - WASHER SWITCH (FOR CAB) T TN, H
I‘%IRY\' CONTROL CUT LIMIT SW1TCH WIPER (FOR CAB) HEATER R

TERMINAL-CONNECTION LIST

STARTER SWITCH WIiPER-WASHER SY¥ITCH HEATER SWITCH
g |erlacd R1 c loTelolm] ElL]M
HEAT | O T oot o o WASHER [ ) bed ©
OFF OFF | O ) Lo] o+o
OoN | oo+0 oN | © ) H1| o400 |
START { OO O—1-0 WASHER -0 .
L

EXAMPLE OF WIRING COLOR

VIRING COLOR TABLE

| ‘—— LINE COLOR (BLUE)
VIRE COLOR (WRITE) *

JTEM | COLOR | ITEM | COLOR

ITEM| COLOR |ITEM {COLOR

B |BLACK | w |WHITE

BROWN | v {PURPLE

G |GREEN| v |veLLOW ai¥ly
L |BweE | P | Pink GRAY
R_| Rep | 0 [ORANGE Isky sLue]




1. TIGHTENING TORQUES FOR CAPSCREWS AND NUTS

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

given.

Overtightening of bolts may result in a twist-off

Table 1 Standard tightening torques for metric coarse screw threads

and a fracture under load.
Insufficient tightening may lead to a loosening or
loss of bolts. Always tighten
torques. o

bolts to proper

unit : kgf-m (ft-1bs)

Classification | = 4 T 7 T 10 T
Nominal size |No lubrication|Oil lubrication|No lubrication |Oil lubrication{No lubrication |Oillubrication
M6 P=1 0.4510.05 0.38x0.04 0.98%0.1 0.8310.08 1.771£0.18 1.5£0.15
— (3.3+£0.4) (2.7£0.8) | (7.1£0.7) {6.0£0.6) (13£1) (11%1)
M8 P=125 1.091+0.11 0.9210.09 2.4£02 20102 43104 36104
- (7.9%0.8) (6.710.7) (17£1) (14%1) (3213) (26X 3)
M10 P=15 2.240.2 1.8310.18 47105 40104 - 85x0.9 7.210.7
: (16+1) (13£1) (341 4) (29%3) (61x7) (521 5)
M12 P=175 | 3.7+£04 3.210.3 8.110.8 6.810.7 146115 12.3+1.2
: (27+3) (23+2) (691 6) (49+5) (110+11) (8919)
Ml4 P=2 59106 5.0%0.5 _ 12.8%1.3 10.8+1.1 2312 19.5x1.9
‘ 43+4) (3614) (931 9) (781£8) (1701 14) (140+14)
M16 P=2 9.01+0.9 7.6x£0.7 19.5%2.0 16.41+1.6 3514 2913
T 657 - (6515) (140 14) (120+12) (250+29) (2104 22)
M18 P=25 124+1.2 10.56x£1.0 27+3 23+2 4915 4114
' (9019) (767 (200+22) (170+14) (3501 36) (300£29)
M20 P=2.5 17.6+1.7 147114 38*4 3213 6817 57+6
: (130%12) (110+10) (270%29) (2301 22) (490 51) (410£43)
M22 P=2.5 23+2 19.61+2.0 51+5 4314 9219 77+8
: (170X14) | (140%14) (370 36) (310129) (670+65) (560+58)
M24 P=3 30+3 24+3 6517 5315 118%12 96+ 10
(220%22) (170122) (470£51) (380+36) | (850£87) (6901 72)
M27 P=3 44+4 3614 9610 7818 173+17 140+ 14
(320+29) | (260%29) (690 72) (560%£58) | (1300£120) | (1000£100)
M30 P=35 60t6 505 131413 110+11 235124 - 198%20
e (4301+43) (360X 36) (9501 94) (8001 80) (1700£170) | (1400+140)
M33 P=35 81+8 6817 176118 148115 317+32 266127
: (6901 58) (4901 51) (1300+130) | (1100%110) | (2300+230) | (1900%200)
M36 P=4 10510 8819 227123 190119 409141 343134
(760+72) (640 £65) (16001 170) | (1400%140) | (3000%£300) | (2500%250)
Table 2 Standard tightening torqueés for metric fine screw threads unit ; kgf-m (ft-1bs)
Classification 4 T 7 T 10 T
Nominal size ¢ [No lubrication|Oil lubrication|{No lubrication [Oil lubrication|No lubrication|Oil lubrication
M 8 P=i 1.15%0.11 0.97x0.1 2.561+0.2 21102 45104 3.8x0.4
(8.3+0.8) (7.0£0.7) (18%1) (161) (33£3) (2713)
M10 ~P=125 2.310.2 . 1.91+0.19 49105 42104 8.910.9 75107
: (17+1) (14x1) (35+4) (30£3) (64£7) (54 £5)
Mi2 P=1925 40104 -3.4+0.3 8.710.9 7.330.7 15.7x1.6 13.2+1.3
TEa0 0 (29%3) (25+2) (637 (53%5) (110x12) (95+9)
Mi6 P=15 9410.9 7.9%0.8 20x2 172417 3714 31+3
] - (68 7) (57%6) (140t 14) (120£12) (270£29) (220+22)
M20 P=15 19+19 | 158%1.8 41+4 34+3 - 7417 1+ 62x6
: 2.1 (140+14) | (110+12) (300£29) (250£22) . (540+51) (450t 43)
M24 P=2 3213 2713 707 ‘ _58:|:6 126112 105+10
(2301+22) (2001 22) (610+51) {420143) (91087 - | (760%£72)
M30 P=2 656t6 | B4x5 142114 118+12 255126 212+21
{4701 43) (3901 36) (1000+100) | (850%87) (1800+190) | (1500%150)
M36 P=3 109+11 9119 238423 198120 428143 357136
(790 £ 80) (660 +65) (1700+170) | (1400£140) | (3100+310) | (2600£260)

15SR/20SR
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TROUBLE DIAGNOSTIC LIST
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Malfunction condition

Starter doesn’t rotate. | O

Starter rotate.

Starts, but stops.

-

Travel speed is slow.

Tabie of abbreviations

/

‘ON @oualejey]

1 | Not start.

3 | Not stop.

4 | The engine malfunctions.

5 | The engine revolution falls when loaded.

6 The pump malfunctions.

7 | Travel operations is unavailable.

9 | Travel power is poor.

8

10 | Travel motion deflects.

11 | Slewing operation unavailable.

12 | Slewing speed is slow.
13 | Slewing power is poor.

14 Slewing operations is unavailable.

15 | Attachment is unoperatable.
16 | Attachment speed is slow.
17 Attachmént power is poor.

18 | Attachment operation is unavailable.
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sutduyg
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Bumerg
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C/V : CONTROL VALVE

E/G :ENGINE

R/V :RELIEF VALVE
V :VALVE

SOL : SOLENOID

SW :SWITCH

ATT : ATTACHMENT
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3. SPECIFICATIONS AND PERFORMANCE

@ SPEED AND GRADABILITY
Model SK15SR
Applicable Machines PU06001~PU07000 PU07001~
Item Shoe Type Rubber Steel Rubber Steel
Slewing Speed rpm 9.4
Low | High | Low { High | Low | High | Low | High
Travel Speed km/h (mph)| 2.1 4.2 2.0 4.0 2.2 4.0 2.0 3.7
(1.3) | (26) | (1.2) | (25) | (1.4) | (25) | (1.2) | (2.3)

Gradability 30°(58%)

@® ENGINE

Item Model SK15SR

Model 3TNE72A-UYBB

Type 4-Cycle, vertical, water-cooled, 3-cylinder
Number of Cylinders- 3—72mm X 72mm

Bore X Stroke (2.83in X 2.83in)

Total Displacement cc (cu.in) 879 (53.64)

Rated Output/Rotation Speed Ps/rpm 14.5/2,350

Maximum Torque/Rotation kgfm (ft-1bs)/rpm 5.2 (38) /1,700

Starter 12V/1.0kW

Alternator 12V/20A

@ HYDRAULIC COMPONENTS

Item Model SK15SR

Hydraulic Pump Gear pump

Hydraulic Motor (Slewing) Orbit motor

Hydraulic Motor (Travel) Axial piston, 2-speed motor

Control Valve 8-functions multiple control valve

Cylinder (Boom, Arm; Bucket, . .

Swing, Dozer blade) Double action cylinder

Return filter Safety valve containing filter type (10 )

@ SIDE DIGGING

Ttem Model SK15SR

Type Boom swing by hydraulic cylinder

Boom Swing Angle Canopy 55°(Right) / 85°(Left)

Cab 55°(Right) / 70°(Left)

15SR/20SR
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(4) Natural Travel Drop -

* Engine ~ : Stopped

¢ Hydraulic Oil Temp. :50~60°C
(122~140°F)

® Grade : 15°

® Measurement Posture : Fully extend the
boom, arm and bucket cylinders
and completely retract the dozer

blade cylinder.
e With the excavator parked at angle for 5
minutes, measure the extent of natural

drop.
2.2.4 Slew
(1) Slew Time
* Engine : Rated R.P.M.
® Hydraulic Oil Temp. :50~60°C
(122~140°F) (.D
* Measurement Posture : Completely retract pycxpt mNGE PIN * BoOM FOOT PIN =

the arm cylinder, fully extend
the bucket cylinder and adjust
so that boom foot pin and bucket
pin are at matching height. Rest
the dozer blade on the ground.
e With the hoe attachment in a no-load
state, wait 1 rotation, then measure the

time required for the next 2 rotations. %
(2) Overrun When Slewing Stops
¢ Engine : Rated R.P.M.
¢ Hydraulic Oil Temp. :50~60°C
(122~140°F)
* Measurement Posture : Same as that for .
measuring slew time. 180
¢ Draw matching marks on the outer race of
the slew bearing and lower frame at an
exactly 180 degrees rotation from the
starting point. With the hoe attachment in START NEUTRAL oN
a no-load state, rotate 180 degrees, at FLOW
which point return the operation lever to
neutral. Measure the differential between
the position marks and the point the hoe
attachment stops.
(8) Natural Slew Drop
® Engine : Stopped 10
¢ Hydraulic Oil Temp. :50~60°C Akt
(122~140°F)
¢ Grade : 15°

® Measurement Posture : Same as that for
measuring slew time.

¢ Rotate the upper machinery so that it is
directly abeam of the grade, then draw
positional marks on the slew bearing’s
outer race and the lower frame. Then
measure the distance that develops
between the marks after 5 minutes.

T7777777777777777777777 777777777

15SR/20SR



3.1

3.1.1REMOVAL

(1)
1)

2)

(2)

1

2)

3

1)

@

3.1.2Installation

3.2
(1)

3. GUARD

UPPER COMPONENTS

Removal of Bonnet Assy (8)

This is to cover the engine portion.

Unlock the bonnet assy (8) with the door key
to open it.

Remove the sems bolts (35) that are fixing the
hinge (8-2), and remove the bonnet assy.

: 13mm

Removal of Cover Assy (18)

This is to cover the radiator portion.

Open the cover assy (18) and hold it with the
rod (22).

Remove the sems bolts (18-12), and remove
the cover assy (18) from the hinge (18-2).

: 13mn

Removal of Cover Assy (28)

This is to cover the tank assy.

Remove the sems bolt (35) (39), and remove :
the cover assy (28). : 18-12
:13mm :

Fig. 3-2 Removal of cover assy (18)

Removal of Cover Assy (3) ge—1286
Remove the capscrews (40) and remove the ‘
cover assy (3).

€p : 13mn

To install the cover, use each kind of the same
bolts that were removed at the removal or the
new bolts of the same size. Table 3 shows

their tightening torques.

. Fig. 3-3 Removal of cover assy (28) (3)
LOWER COMPONENTS
Under Cover Table 3 Tightening torque

Taking easiness for the works into

consideration, some under covers are provided No. NAME Hex.(um) | Torque : kgf'm (ft-Ibs)

to the lower face of upper frame. 18-12|SEMS BOLT M8 | 13 |0.83+0.08(6.00.6)

Remove and install them as required for the 28-6 |SEMS BOLT M8 13  |1.03£0.11(7.410.8)
removal and installation or the maintenance. 39 40 |SEMS BOLT M8 13  [2.0£0.2(14.5+1.4)

: 17mn, Tightening torque : 4.7kgf-m
(34ft-1bs)

15SR/20SR
4



9.2 CONSTRUCTION BSKiI5SR

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

1 |OUTER RACE! 1 SEAL 1

5
2 {INNER RACE| 1 || 6 [SEAL 1
3 |BALL 68 I 7 IGREASE NIPPLE | 1
4 |[SPACER 68 I 8 {TAPER PIN 1
4A [SPACER(ADJUSTING)] 3 || 9 {PLUG 1

9.2.1 REMOVAL AND INSTALLATION

(1) Removing

1) Remove seal (5) fitted in the groove in the
outer circumference under inner race (2) and
seal (6) fitted in the groove in the inner
circumference on top of outer race (1) and
place them level on a square wooden block.

2) Remove taper pin (8), using a hammer and
an extrusion rod.

3) Remove plug (9), using an puller inserted in
the threaded hole in the center of the plug.

4) After removing plug (9) while rotating outer
race (1) little by little, take out ball (3) and
spacer (4) (4A) from the hole in sequence.

(2) Installing

1) Degrease thoroughly the groove for seal (6)
located in the inner circumference of “outer
race (1) and the groove for seal (5) located in
the outer circumference of inner race (2)..Coat
the grooves with adhesive Cyano Bond PO -1,
fit seal (6), and place inner race (2) on a
surface plate.

2) Lift and lower outer race (1) slowly till the
top surface of inner race (2) matches the
bottom of the sealing groove of outer race (1).
Place an adjusting” washer under outer race
(1) so the track surface of ball (3) is aligned,
in order to support the outer race.

3) Insert, through the hole for plug (9) in outer
race (1), ball (3) and spacer (4) (4A) coated with
grease (NLGI-2) alternately.

A When inserting ball (3) spacer (4) (4A), the
raceways must be aligned completely.
To achieve it, outer race (1) should be
adjusted. It is very dangerous to put
your finger into the plug hole directly ;
always use a push rod or a hooked rod.

15SR/208R

3-4+4A 62
//

YR-B76

Fig. 72 Cross-sectional view of slewing bearing
T-BOLTY 2

SQUARE
WOODEN BLOCK

YN-874

YR-876

1
PUSH ROD-

WOODEN )
BLOCK
Fig. 75 Inserting balls

YN-874



6.2

ey
1)

2)

3)

4)

(2)
1)

A

2)

3)

4)

5)

REMOVAL AND INSTALLATION OF
CYLINDER

Preparation for Works

Make the attachment stable and easy for
works putting the machine on a solid and
level ground.

Stop the engine, and make the safety lock
lever to lock position.

Loosen the air bleeding plug on hydraulic oil
tank to release the pressure in tank.

Al 221m

Before the removal of swing cylinder, remove

the floor cover and under cover.
Ayt - 1 3mm

Removal of Cylinder
Disconnect the hydraulic hose connection,
then plug the connecting portion.
oyt 19mm, 22mm
Install the plug securely.

Lightly lift up the cylinder not to load on the
pin of rod side, then remove the loose-out
prevention capscrew of rod side and nuts, and
pull off the pin and shim.

s 1Tmm

Retract the cylinder rod, then support the
cylinder with a wooden pillow.

Lightly lift up the cylinder not-te load on the
pin of head side, then remove the capscrew
and nuts of head side, and pull off the pin and
shim.

For the swing cylinder of head side, remove
two capscrews, and take off the loose-out
prevention plate.

sy - 17 mm; 19mm

Lift up the cylinder at the center of gravity,
and remove the cylinder.

Weight of cylinder : Unit : kg (1bs)

SK15SR | SK20SR
Bucket 10(22) 12(26)
Arm 13(29) 18(40)
Boom 13(29) | 19(42)
Swing 18(40) 22(49)
Dozer blade | 15(33) 15(33)

155R/20SR
26

SWING CYLINDER,
Head side ~I

AIR BLEEDING PLUG

7

()

S

Fig. 37 Air bleeding in hydraulic oil tank

DUST SEAL NUT

PIN

CAPSCREW

BUSHING

N

/

T~ pIN

CAPSCREW

Fig. 38 Section at cylinder installing portion
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b. Remove the front cover (101).

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

e. Remove the gear case (102).

f. Remove the gear case (105).

g. Remove the bushing (111), drive gear (107)
and driven gear (108).
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2)

3)
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When the pressurized oil at the port P
reaches up to the setting pressure on spring,
it pushes up the piston to open the needle
valve. '

At that time, the pressurized oil flows
through inside the piston, choke B, chamber
A, choke C and drilled hole D in turn, then is
led to the tank passage through the outer
periphery of socket. ‘

Because of opening of the needle valve, the
pressure in the chamber A is lowered. Then
the pressurized oil at the port P flows directly
back to the tank passage through the drilled
hole E.

When the pressure at the port P is lowered
down to the setting pressure on the spring,
the regulator valve is pushed back to the seat
due to the spring force, resulting the pressure
in the chamber A becoming equal to that at
the port P. So the regulator valve is also
pushed back to the seat. Then it returns to
the original position shown in Fig. 20.

2.2.4 Port Relief Valve

1

The port relief valve is incorporated between
the cylinder port-and the low pressure
passage of tank side, and concurrently acts as
a relief valve and anti-cavitation valve.

(Refer to section 2.2.3 for the function of relief
valve.) '

Function for Anti-cavitation

When a negative pressure is generated at the
port P, it supplies oil from the tank passage.
When the pressure in the tank passage
becomes higher than that at the port P, a
pushing up force acts to the socket, resulting
opening between the body seat and the socket
allowing oil flowing in from the tank passgae
to the port P to prevent it from cavitation by
means of filling up the space with oil.

PASSAGE T

13

PISTON
/ NEEDLE VALVE

- oYeYeYaYoYeVe)

Y7L
(o]

QOO0

ERT
CHOKE C

SOCKET  REGULATOR VALVE
Fig. 21
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DRILLED HOLE D

DRILLED HOLE E
Fig. 22




POINT X:GEROLLER CENTER PQINT Y:ROTOR CENTER

Fig. A

. _ /
Fig. B ?'/'R%:‘.\VOLUTION

; REVOLUTION

. /6.
Fig. D REVOLUTION

Fig. 6 Operational principle

In Fig. A, when high pressure oil is introduced
into chambers B, C and D, the rotor (6) rotates in
the arrow direction while making contact with the
inside of the stator. The valve (2) rotates along
with this, so the chambers in which high pressure
oil is introduced also shift sequentially, but in the
‘direction opposite the arrow direction. in Fig. B
the rotor (6) has turned 1/14 revolution. This
causes the chambers where high pressure oil is
introduced to shift to A, G and F. At this time, the
center of the rotor Y shifts in a circle about point
X to pointed Y'. In Fig. C, Y' shifts to Y".

That is, the center of the rotor (6) rotates in a
circle around point X, 6/7 revolution, from Y to Y'
to Y". In Fig. D, point Y" has returned to point Y,
making 1 cycle of shifting the chambers where
high pressure oil is introduced.

At this time, the ® mark on the rotor (6) rotates
1/6 revolution in the reverse direction.

From this, we can see that 1 revolution of the
output shaft is achieved by introduction of high
pressure oil into 42 chambers, that is, 7 chambers
X6 cycles = 42 chambers.



(18) Install the ball bearing (3) to the shaft (2).
¢ Use the pressure fitting jig (I).

(19) Install the shaft assy to the flange holder
(101).
® Use the pressure fitting jig (J).

(20) Install the steel ball (6), spring (20), piston
assy (19) and swash plate (5).
¢ Apply hydraulic oil to the sliding surface
on the swash plate.

(21) Installation of cylinder block:
a. Install the spring seat (8), spring (9) and
washer (10) to the cylinder block (7).
b. Install the snap ring (11). '
¢ Use the installation jig (K).

24
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PREFACE

Hydraulic cylinders are equipments that convert the energy of the pressurized oil fed
by the pump to reciprocating motions. The cylinder is composed of a cylinder head,
cylinder tube, piston, piston rod and others. Hydraulic cylinders vary in the piston
diameter, rod diameter, stroke, sealing method.and cylinder bearing method,
depending upon their service conditions, but are identical in terms of fundamental
construction.
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5.1.3Modifilation of Arm

Attach the additional parts shown in the Ngte : ¢ Use the welding rod with the weld symbol
Table 24 to the arm of standard specification B (for mild steel 50 kg grade).

by means of welding in accordance with the
Fig. 33.

Symbol for Qty | Arm Part No. | Applicable Machine No.
A PU12B00013F1 | PU06001~07000
B PU12B00013F2 | PU07001~

Table 24 Additional Parts for Arm Modification

No. | PART NO. NAME ‘i'Tg No. | PART NO. NAME iTg

2 [|PV12B01152P1 [PLATE 212 4 |PU12B01049P1 |PLATE 11

(PV46H01004P1) |(before Modification) (2} —|| 5 |PU12B01050P1 {PLATE 1|1
3 |PU12B01048P1 |PLATE 2|2

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

Use them for your reference only.

/WT YP-2
T = S = 7 =
1H O o s =
\ \ Extend welding bead“s fc‘>r this area, and finish welded
4 end smoothly by means of grinding.

Symbol (A): Standard Arm(PU12B00007F1)
Symbol (B) : Standard Arm(PU12B00007F3)

TYP- X |
T‘ N rFET I 2 EEFS TR e
P-2
A axar Y
—m—<TYP'2

920(36.22")

: \NTO Wind the Bead

h 3§
—
\_7_<
%6 Typ-2

7
& TYP-2
B d

- i - 8l| 44 N\__4 [> (TYP-2
WELD IT ONLY FOR
' ] THIS RANGE

0.31m (1.737)

— ‘b*?ml No.2 Welding Procedures

Section AA Section BB

i
J- - -
ol il

:_LJ:A

Fig. 33 Arm Modification (SK15SR)
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Chapter 3 Fuel Injection Equipment

=4 Adjustment of Fuel Injection Pump and Governor

(3) When the plunger top clearance is larger than the
prescribed value, remove the plunger guide and insert
plunger shims between the plunger spring lower re-
tainer and the. plunger guide. Adjust each pump in the
same manner.

0.1mm (0.004in.)

Plunger shim . }

thickase 0.2mm (0.008in.) 119620-51250
0.3mm (0.012in)

{4) After rechecking adjustment, install the delivery valve.

Delivery vaive holder 40 ~ 45 kg-m
tightening torque (29 ~ 326 Ib-ft)

4-8.4 Checking the cylinder injection interval

(1) Align the control rack punch mark with the pump
reference face.

Fuel control rack

o~
/Rack mark

Reference face

(2) Turn the pump by hand to check the No.1 cylinder injec-
tion timing.

(3) Turn the pump in the prescribed direction and check the
No.2/3 cylinderinjection timing.

{4) Using the plunger shims, adjust each cylinder injection
timing interval.

For crankshaft angle

For camshaft angle

3TNBBE,

240° 240° 240°
132

120° 120° 120°

1nv3n2n g

3TNAT72E

4-8.5 Delivery valve oil-tight test V

(1) Install a 1,000 kg/cm? (14,223 Ib/in.?) pressure gauge on
the delivery valve holder.

{2) Drive the fuel pump to apply a pressure of approximately
120 kg/cm? (1,707 Iblin.?) and measure the time required
for the pressure to drop from 100 kg/cm? (1,422 Ibfin?) to
90 kg/cm? (1280 Ib/in.?)

Pump speed 200 rpm
Pressure drop standard 20 sec. or more
Pressure drop limit 5 sec. or less

345

TN Series

(3) If both the plunger and the delivery valve fail the test,
r_eplace them.

4-8.6 Plunger pressure test

(1).Install a 1,000 kg/cm? (14,223 Ib/in.?) pressure gauge on
the delivery valve holder. .

{2) Check that there is no oil leaking from the delivery valve
holder and high pressure pipe mountings, and that the
pressure does not drop suddenly when raised to 500
kg/icm? (7,112 Ib/in.?) or higher.

Pressure gauge AVT 1/2 x 150 x 1,000 kg/cm?

4-8.7 Measuring the fuel injection volume




Chapter 6 Air Induction System

2. Turbocharger

2. Turbocharger

1 Specifications

TN Series

Turbocharger maker

ISHIKAWAJIMA-HARIMA HEAVY INDUSTRIAL CO.,LTD. {1 H )

Turbine type

Radial flow Radial flow, I

Waste gate Radial flow, w/Waste gate
Blower type Centrifugal
Bearing type Full floating

Lubrication method Forced lubrication from cylinder block main gallery

Cooling method

Air cooled
Max. intermittent 250,000 180,000
allowable rpm
~Max. gas inlet temp. o
(intermittent allowable) 750°C
; Dry weight, approx. 2.0 kg (4.4 Ibs) 3.7 kg (8.2 1bs)

- Turbocharger model RH B31 RH B51

Applicable engine model |3-4TNB4TE(CL), 3-4mszrs-c1] JINBATE(VM) 4TNB2TE-S, 4TNBATE(VM)

Note:  The specifications of the turbine and compressor are difference

between the turbochargers for the engine models.

Turbocharger name plate
Turbocharger spec.

Year & month of
manufacturing

Serial No. RHB3 | 11 _~— ol “IHI"serial No..
PartsNo. |O\ . __ "ol Yanmar part No.
X
Compressor housing A '\Turbocharger model
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_Chapter 7 Electrical System

TN Series

3. Charging Equipment

3-5 Alternator functioning

(1) IC regulator
The IC regulator is the transistor ({Tr,) which is series-
connected with the rotor. The IC regulator controls the
output voltage of the generator by breaking or conduc-
ting the rotor coil (exciting) current.
When the output voltage of the generator is within the
standard value, the transistor (Tr,) turns on. When the
voltage exceeds the standard value, the Zener diode
goes on and the transistor (Tr,) turns off.
With the repeated turning on and off of the transistor,
the output voltage is kept at the standard value. (Refer
to the circuit diagram below.)

(2) Charge lamp
When the transistor (Tr,) is on, the charge lamp key
switch is turned to ON, and current flows to R,, R. and
to Tr, to light the lamp. When the engine starts to run
and output voltage is generated in the stator coil, the
current stops flowing to this circuit, turning off the
charge lamp.

(3) Circuit diagram

3-6 Handling precautions

(1) Be careful of the battery's polarity (+, - terminals), and
do not connect the wrong terminals to the wrong
cables, or the battery will be short-circuited by the
generator diode.

In this case too much current will flow, the IC regulator
and diodes burn out, and the wire harness will burn.

(2) Make sure of the correct connection of each terminal.

(3) When quick-charging, etc., disconnect either the bat-
tery terminal on the AC generator or the terminal on the
battery.

(4) Do not short-circuit the terminals.

(5) Do not conduct any tests using high tension insulation
resistance. (The diodes and.IC regulator will burn out.)

D.—D,

fBAT
T

: Charge lamp
. SR—

Ignition
switch

Rotor coil

‘ N Dc—Dl

Te,

1 . A,
Stator _+ . AM_ 3 ’
! \1 Battery switch
o
x * R. R. g Rn

Battery

=i

1
-1

ZD

T Regulator
e
AC generator _J
- BAT: Generator output termina! D,=—D,:* Output commutation diode
Dw: IC protecting diode R—R.: Resistor
L Charge lamp terminal Ty Dy—D,: Auxiliary diode
ZD: Zener diode Rn: Thermistor )
E: Earth (Temperature gradient resistance)
Tr, Try:  Transistor

7-31



PREVIEW ONLY

You're viewing 25 of 771 pages

The full manual includes:

m All 771 pages, complete
m Searchable PDF (find any keyword)
m  No watermarks

m |nstant download

Print-ready quality

GET FULL MANUAL NOW

Kobelco SK15SR, SK20SR Shop Manual

Scan or click anywhere
youfixthis.com

Click anywhere on this page to get the full manual



https://youfixthis.com/?s=Kobelco+SK15SR,+SK20SR&utm_source=preview&utm_medium=pdf



