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1. OUTLINE

3)
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=~

5)

6)

7)

8)

For parts which are required to use jig and

tools, don't fail to use the specified jig and tools.

For parts which can not be removed in the
specified procedure, never force removal. First
check for the cause.

The removed parts should be put in order and
tagged so as to install on proper places without
confusion.

For common parts, pay attention to the quantity
and places.

Inspecting parts

1

2)

3)

Check that the disassembled parts are free
from adherence, interference and uneven
working face.

Measure the wear of parts and clearance, and
record the measured values.

If an abnormality is detected, repair or replace
the parts.

Reassembling hydraulic equipment

1)

2)

3)

4)

5)

8)
9)

During the parts cleaning, ventilate the room.

Before assembly, clean parts roughly first, and
then completely.

Remove adhering oil by compressed air, and
apply hydraulic oil or gear oil, and then
assemble them.

Replace the removed O-ring, back-up rings and
oil seal with new ones, and apply grease oil on
them before assembling.

Removes dirt and water on the surface on
which liquid sealant are applied, decrease
them, and apply liquid sealant on them.

Before assembling, remove rust preventives on
new parts.

Use special tools to fit bearings, bushing and oil
seal.

Assemble parts matching to the marks.

After completion, check that there is no
omission of parts.

Installing hydraulic equipment

1)
2)

Confirm hydraulic oil and lubrication oil.

Air release is required in the following cases ;
1. Change of hydraulic oil

Replacement of parts on suction pipe side
Removing and attaching hydraulic pump
Removing and attaching swing motor
Removing and attaching travel motor

I T

Removing and attaching hydraulic cylinder

3)

4)

5)

6)

if hydraulic oil and lubricating oil are not
filled and also air bleed is not performed,
the hydraulic equipment may be damaged.

For air bleed of hydraulic pump and swing
motor, loosen drain plug on the upper part, start
engine, and runin low idling, then bleed air until
hydraulic oil is comes out. After completion of
comes, tighten plug securely.

For air bleed of travel motor and hydraulic
cylinder, starts engine and operate it for 10
minutes or more at no-load and low speed.

For cylinder, don’t move it to the stroke end
at beginning.

Air in pilot circuit can be bleed out by only
operating digging, swing and traveling motions
thoroughly.

Check hydraulic oil level.

Move attachments to hydraulic oil check
position, and check hydraulic oil level of tank.
Refill oil if the oil level is lower than the specified
level.

How to check oil level of hydraulic oil tank

Important imformation

P

LEVEL GAUGE

Oil level of hydraulic oil tank.
If the indicator is within
level marks, the oil quantity
is acceptable.

1.1.4

ELECTRICAL EQUIPMENT

(1) The disassembly of electrical equipment is not
allowed.

(2) Handle equipment with care so as not to drop it or
bump it.

(3) Connector should be removed by unlocking while
holding the connector.
Never stress in tension to the caulked section by
pulling wire.

(4) Check that connector is connected and locked
compietely.

(5) Engine key off before removing and connecting

con

nector.



13. MAINTENANCE STANDARD AND TEST PROCEDURE

13.4.3 PRESSURE ADJUSTMENT POSITION
(1) Main control valve

PLUG FOR
ORS8 : ARM (R) OPTIONAL RELIEF

MACHINE
FRONT
—_—

MR1 : MAIN RELIEF OR3 :BOOM (H) OR2 : BUCKET (R)
(ATT & TRAVEL)

VIEW FROM THE TOP OF THE MACHINE

OR4 : BOOM (R) OR1 : BUCKET (H)

MACHINE
FRONT
—

I

T —J

W

OR7 : ARM (H) PLUG FOR OPTIONAL RELIEF

VIEW FROM THE BOTTOM OF THE MACHINE

Fig. 13-4 Relief valve position on main control valve
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24. COMPONENTS SYSTEM
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33. UPPER STRUCTURE

8) Installing valve block
Install valve block (312) to pump casing (271)

and fasten them together with socket bolts (401).

@ 217 mm

Tightening torque ; 430 Nem (320 Ibfeft)

*  Work will be promoted if assembly is started
from the rear pump.

= Exercise care so as not to mistake the
direction of the valve block (312). (Install it so
the regulator comes up as seen from the
front side and the suction flange comes on
the right.)

* Insert the 1st gear into the valve block

beforehand and connect it with the spline of
the shaft.

9) Installing gear pump
Install gear pump (04) and fasten them together
with socket bolts (435).

@ 16 mm,

Tightening torque ; 17 Nem (12.5 Ibf<ft)

10) Installing regulator and PTO cover
Pinch feedback pin of tilting pin in feedback lever
of the regulator and PTO cover (326), install the
regulator and fasten socket bolt.
(412)(413) (See Fig. 33-111]
Socket bolt (412)(413) ...... For regulator

@ ;6 mm,

Tightening torque ; 29 Nem (21 Ibfeft)
Socket bolt (414) ...... PTO Cover (326)

g :8 mm,

Tightening torque ; 57 Nem (42 Ibfeft)

> Do not mistake the front regulator for the rear
regulator.

11) Installing drain port plug
The work is complete when drain port VP plugs
(466), (468) have been set.

@ 19 mm, 36 mm

Tightening torque ; 36 Nem (27 Ibfeft)
Tightening torque ; 170 Nem (125 Ibf«ft)

33-63

312 271

\ 401

REGULATOR

Fig. 33-110 Installing regulator and PTO cover



33. UPPER STRUCTURE

3) Removing ring gear (6)
Attach eye bolts (M10) to the top surface of ring

gear (6) and lift the ring gear lightly by a wire #2 SPIDER ASSY
sling. i
Put a flat-blade screwdriver (n) into the matching \ i 6

surface of ring gear (6) and housing (13) and

remove ring gear (6) by lightly tapping the outer y n
circumference of the ring gear with a plastic e e ‘
mallet (k). 13 'M/ >

/1 T

g

Fig. 33-246 Removing ring gear (6)

4) Remove #2 sun gear and #2 spider assy. #2 SPIDER ASSY
Draw out #2 sun gear (4) and remove the #2
spider assy.

Regarding the disassembly of the #2 assy, refer
to par. (4) which will come up later.

e Particularly if no failure is found, the further
disassembly (under condition shown in Fig.
33-248) is not allowed.

Check on parts for possible failure according
to the inspection procedure shown in item
33.2.5.4.2 separately in this condition.

And we recommend that the pinion shaft and
housing assy are replaced together as one
set. But if it is unavoidably necessary to
replace a part of them, follow the procedure
shown below.

e If no failure is found in this step, the
disassembly later is not required.

i

Fig. 33-248

5) Remove retaining ring (20) from pinion shaft (1).

33-142



47. TROUBLESHOOTING (BY TROUBLE)

Table47-1 Action of optional selector solenoid valve

Optional Selector
Saf lect
Engine afety lock | Safety lock Work selector Spool valvg . . Failure diagnosis
No. " lever SW's |leverrelay's valve ... |detecting Warning display .
condition . mode position display
input output COMP. pressure
MEAS. sensor
1 | Running ON OFF OFF Nibbler | Normal |— —
2 ) "SELECTOR VALVE |[F042] displayed
R A N Breaker | N
unning ON OFF O reaker | Normal FAILURE" simultaneously
3 . "SELECTOR VALVE
Running ON OFF A OFF Breaker | Normal FAILURE" —
4 | Running ON OFF A ON Nibbler | Normal |— [F042] displayed
5 | Running ON OFF B ON Breaker | Normal |— —
6 . . "SELECTOR VALVE |[F043] displayed
R b |
unning ON OFF B OFF Nibbler | Norma FAILURE" simultaneously
7 "SELECTOR VALVE
. N _
Running ON OFF B ON &B | Normal FAILURE"
8 | Running ON OFF B OFF Breaker | Normal |— [F043] displayed
9 "SELECTOR VALVE )
i —— — — il ispl
Running ON OFF Failure FAILURE" [B113] displayed
10 | Stopping — — — — - — = —
11 — OFF — e — — —  |— —
12 — —— ON — — — —  |— —

47-26



GENERAL 1-5

How to read explanation details
(1) Part layout

Example

ENGINE MECHANICAL [JO8E] 9-17

Timing Gear Cover and Flywheel Housing

Part layout

%JPOM 17090402003

94138
94|9C]V 9241-10107
Part name code 11308 {aomm—\' w50 W@

K 3065¢
n3os L0~ gy ; ‘ ,%uzoe ©
» - 8 2 (/, {9181-?;\&)
S B 00124
\@3\425042300

- 9260-12240

98284

@

| |308{932|7?;150\a

11358 79995

3
(R H) ﬁ & e
11359 vﬁ« W aoi-iz100
(L H) P RY S

@—— 9280-12300
2

\
‘?\qzao-wzzzo
@

e 9201-12100
e @
9280-12300
— 2
K T 9262-12270
@

12507
N
. 12311
o \
N\ < 118-2604
) ]m / PE11-420-04X00-03
i : S e
0 12031 Part catalog Fig. No. PE11-430-23400
(110) ®
*SAPH0411709001BZ
11308 Flywheel housing 11390 End plate Description of
11309 Oil seal retainer 9828A Front oil seal* part name code
11357 Gasket* 98288 Rear oil seal*
11357A Gasket*
*Parts not to be reused. Left: Part name code (nut)
Tightening torque /
9069H M14 : 171.5N m{1, 750kgf cm} 9419A M16 : 196N m{2, 000kgf cm}
9069J M12: 97N m{990kgf cm} 9419B M16 : 196N m{2, 000kgf cm}
SAPH311990100001

v¢:lt is the ID number for parts to prepare electronic data. It is not required for repair work.



FUEL SYSTEM 5-11

3. Installation of fuel filter element
A CAUTION ° Fuel filter element is not reused.

(1)  The soiling and the foreign material of the clamp face are removed.
(2) Install the fuel filter element with according to tightening angle in the table below of a turn after the O-ring
of the fuel filter element comes into contact with the fuel filter head.

NOTICE ¢ The cross-section shape of the O-ring on the side of the fuel filter element has been
changed.

A CAUTION e Tighten after confirming whether the O-ring is a new or an old one.

¢ As the O-ring is included in the element kit, do not use an O-ring again after it has been
removed once.

o [nstall the O-ring after applying fuel to the surface of the O-ring.
° Do not use a tool, but tighten by hand.

Fuel filter head

Fuel filter element

[ Cross section shape

-

Bi Tightening angle @

(Image with the fuel filter seen from below)

New

SAPH311990500010

New/Old Cross section shape Tightening angle

Old supply part

3/4 to 1.5 turns

New supply part 1/2 turn




ELECTRICAL 7-11

Coolant Pump Pulley

Alternator
Pulley Crankshaft
Pulley

Installation of alternator

JP31199070702004

1. Installation of alternator

(1)

()

Tighten the alternator temporarily using through bolts and
nuts.
Tighten the adjusting bolts and fixing bolts temporarily.

2. V-belt tension adjustment

When installing a X i i
ltem At the time of inspection
new belt
. 8 - 10mm 10 - 12mm
Deflection . i
{0.3152 - 0.394in.} {0.394 - 0.472in.}
490 - 570 N
Tensi {50 - 58 kgf, 110 320 - 400N
ension - , -
9 {33 - 41 kgf, 72 - 90 Ibf}
128 Ibf}

SAPH311990700016

Special tool : 09444-1210 Compression gauge (used at

the time of measuring the deflection
amount) [Reference push force 98N {10kgf,
22Ibf}]

95506-00090 (Denso part No.) Belt tension
gauge (used at the time of measuring the
tension force)

A CAUTION ° [f the V-belt is replaced with a new one, it

NOTICE

(1)

(2)

becomes loose due to initial fitting. Run the
engine for three to five minutes and adjust the
tension of the belt again.

o At the time of inspection, the new V-belt has
reached the value after complete initial
stretching. A new V-belt completes initial
stretching after running the engine for
approximately two hours.

Tighten the through bolt of the commutator end frame.
Tightening torque : Through bolt

83 N-m {850 kgf-cm, 61 Ibf-ft}

Tighten the lock nut on the brace side.

Tightening torque : Adjusting bolt

51 N-m {520 kgf-cm, 38 Ibfft}

Tighten the adjusting bolt and make sure the bolt is
locked.

Tightening torque : Adjusting bolt

5.9 N-m {60 kgf-cm, 4 Ibf ft}

Securely connect the ground wire terminal for the
alternator.

Tightening torque : Adjusting bolt

4 N-m {40 kgf-cm, 3 Ibf-ft}




9-22 ENGINE MECHANICAL

Main Moving Parts
Part layout

040130 —— ——— 040132 — 13018
13005
= i @ 9819A
H 13450
NS v Q/—
9819/\‘\15&

N—
9504-04080—]
(%)
13201 |
13203}4@
S
//

— 132714
e
i
13204
900129 —

JP31199090402004

13260

9509A

13250—[13255\5

9504-08160
13470 x?

(QOOIQS

12A-901A
11701 UE11-340-05X00
11703 UE11-340-06X00
11704 UE11-340-07X00

UE11-340-08X00
UE11-340-08X00
UET1-340-11X00
(1200) <K0501> @

SAPH311990900058

11011 Thrust bearing 13260 Connecting rod assembly
11701 Main bearing 13271 Connecting rod bush
11703 Main bearing US 0.25 13411 Crankshaft
11704 Main bearing US 0.50 13450 Flywheel assembly
13005 Piston, Piston ring set 13453 Ring gear
13201 Connecting rod bearing 13470 Crankshaft pulley
13203 Connecting rod bearing US 0.25 13521 Crankshaft gear
13204 Connecting rod bearing US 0.50 9819A Retainer ring*

*Parts not to be reused.
Tightening torque
13266 69N-m{700kgf-cm, 51Ibf-ft}+90°+45° 900125 118N-m {1, 200 kgf-cm, 87Ibf-ft}

13455 186N-m {1, 900 kgf-cm, 137Ibf-ft}




13-10

STARTING AND CHARGING

Piece of steel ‘

===

Growler tester

SAPH311991300027

SAPH311991300028

Core
\ Commutator
i _/
SAPH311991300029
oA
=
Commutator

SAPH311991300030

2. Inspection of armature assembly
(1) Turn the armature assembly using a commercially
available growler tester and put a piece of steel on the
armature assembly. Make sure that the steel piece is not
vibrating on the core circumference.

(2) Make sure that adjacent segments of the commutator
have electric continuity using a circuit tester.
(3) Make sure that there is no discoloration at the caoil.

(4) Measure the resistance between the commutator and the
core using a circuit tester and check insulation.
When the value is below the service limit, replace it.

Standard value Service limit

1MQor more 1kQor less

o After cleaning and drying, take
measurements.

/\ CAUTION

(5) Measure the commutator outer diameter using vernier
calipers.
When the value is below the service limit, replace it.

A CAUTION ° After removing roughness on the surface

(after polishing), take measurements.

Commutator outer diameter

Standard value (mm{in.}) | Service limit (mm({in.})

36{1.4173} 34{1.3386} or less




14-2 TURBOCHARGER

Turbocharger Assembly

Part layout (With air compressor example)

NOTICE o The wheel shovel has with the air compressor.

JP31189140402001

g/—QOIQA

9240-08087
(2)
9654-12100
(2)
9369A \5

8068-08120

9248A
9209A 9329A

90198 —/ b
9795-10011
9659A )
s, @
-
900238 / . B\ Y

9659A

. 24135A ! 9240—06087ﬂ‘ 3
@{ oy s ;
9769A % %0198 ‘ 16691A
“ 9659A
800239 S 24135
) 97694 \/
9068-08250
\i711s 91894 ?a i
9068(;)08250
‘;&m ' 180-903A
Ry ®
SAPH311991400001
16691 Coolant pipe 24109 Gasket*®
16691A Coolant pipe 24109A Gasket*
17159 Exhaust manifold connector 24135 Gasket*
24100 Turbocharger assembly 24135A Gasket”
24106 Oil inlet pipe 9654-12100  Gasket”
24107 Oil outlet pipe 9659A Gasket*

*Parts not to be reused.

Tightening torque

9209A 56 N-m {570 kgf-cm, 41Ibf-ft}




17-8

ENGINE DIAGNOSIS CODE

Signal check harness

JP31199170301001

1. Signal check harness

A CAUTION ° When measuring terminal of the engine ECU,
connect the signal check harness to prevent
damage to the connector. Place the tester rod
on the contact box of the signal check
harness for measurement.

NOTICE * Terminal numbers in the text and the
illustrations correspond as shown below in
the "Computer pin arrangement”.

|Ac 1ACC NEU | BK2 scBA|EXB FUEL
. 3] sy | /sn | /su s
ECU terminal name | L WL LR /‘

1

PIM KEY | EXB | CRS | CRR |RETB \.~— L
/W | /SH| /S| /W | /sH

iNe KEY | ES | ASC BK1
/W | RBL | /W /W | /s

AR RETA c
"‘Wl ‘/sw /szDER MBS | o | /s

N
gl )
. i el
[Example] For A8 terminal ECU terminal number [[2[s[«]s]s] {830
8 g
SRS
A8 11]12]13]14]15]16]17] 18] 19|20
|21|22|23I24]25l26|27|28|29|30
= 31|32|33|34|35|36|37|38I39|40|
[ 1] lﬂ
I /

Signal check harness - = =
(contact box)

1]2]3]4]5]6[ 8] 10]
1112 13]14|15]16[1 /7271920

21|22]23|24)25|26|27)28|29(30
31{32)33[34]35/36)37{38{39[40
o ) [2)

SAPH311991700006




ENGINE DIAGNOSIS CODE 17-41

Injector common 1 power source line short (DTC code P1212), Injector

common 2 power source line short (DTC code P1215)

JP31199170601022

1 Measurement of voltage between terminals

DS\@ D6 ECU case ground
(ECU mounting bolt)

1]
i ®O

SAPH311991700052

1.

Set the starter key to "OFF" and connect the signal check
harness.

Disconnect the ECU side connector of the signal check
harness and set the starter key to "ON".

Measure the voltage between each terminal of the signal check
harness and the ECU case ground.

A CAUTION ¢ Never start the engine because it may cause

failure of the unit or electric shock.

Terminal to measure voltage
DTC code - -

+ side — side

ECU case

Pi212 D5, D6

ground

P1215 E6, E7 ECU case
ground

Standard value : 14 V or less

NG > |[3] Go to measurement of voltage between injector

terminals.

2 Check of diagnosis code

SAPH311991700034

Set the starter key to "OFF" and connect the ECU side
connector of the signal check harness.

Start the engine and delete the past failures with the failure
diagnosis tool (HinoDX) using PC.

If the same failure code is output again, replace the common
rail ECU. If the normal code is output, it is considered that a
temporary error has occurred.





