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* The values marked X are for shovel operations.
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HYDRAULIC PIPING DRAWING

STRUCTURE AND FUNCTION

HYDRAULIC PIPING DRAWING

* For details of this page, see page 90-3.

8AjeA prous|os peeds |eAely "QZZ
SA|BA PIOUD|OS Jayas dBIs 2 ‘Dz

8A[BA plOus|Os ayeiq Bumg ‘gz2
BA|EA PIOUB|OS 00| Jdd "YIZ

8A[BA PIOURIOS )dT °
10)9nwnody *

SAIRA Idd 8I1AI0S

OARA Jdd 0]
wiof |[0AIME s01u87)
BAlBA Ddd ‘H'Y ~
8A1BA Ddd "HT ”
eajea Bujpjoy woog *
aajea Buipjoy uy ¢
10j0W |BARI] "HY
48j002 I} *

x0G uonoung
BAJGA {ONUDY
dwnd o)neIpAy
Jojow (oA} ‘K'Y -
J010W Bummg ¢
{193e04q 204} 301t -
1811y NNRIPAN *
jue} dneIpAY
1BPUlAd waog ¢
HpUNAS uny
10puljAs yeyong ¢

—NmMT O~ OD

£l

1§

SYPOSS43

PC200-6Z

10-12



STRUCTURE AND FUNCTION HYDRAULIC PUMP
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4} When servo piston is balanced

Let us take the area receiving the pressure
at the large diameter end of the piston as
A1, the area receiving the pressure at the
small diameter end as A0, and the pressure
flowing into the large diameter end of the
piston as Pen. If the main pump pressure PP
of the LS valve and the combined force of
force Z of spring {4) and LS pressure PLS
are balanced, and the relationship is A0 x PP
= A1 x Pen, servo piston {11) will stop in
that position, and the swash plate will be
kept at an interrediate position. (it will stop
at a position where the opening of the throt-
tle from port D to port E and from port C to
port D of spool {6) is approximately the
same.)

10-2A4

At this point, the relationship between the
area receiving the pressure at both ends of
piston {11} is A0 : A1 = 1: 2, so the pressure
applied to both ends of the piston when it is
balanced becomes PP : Pen=2: 1.

The position where spool {6} is balanced and
stopped is the standard center, and the force
of spring {4} is adjusted so that it is deter-
mined when PP - PLS = 2.2 MPa {22.5 kg/
cm?),

PO AT



STRUCTURE AND FUNCTION

4. Pressure compensation valve
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Function

*  When the maximum load pressure is gener-
ated during compound operations and dur-
ing independent operations, and the Joad
pressure is higher than other actuators, the
pressure compensation valve acts as a load
check valve to prevent reverse flow in the
circuit.

10-56
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Operation

if pump pressure PP and LS pressure PLS
are lower than actuator circuit B, shuttle valve
(3) inside the pressure compensation valve
moves to the left in the direction of the ar-
row to interconnect spring chamber C,
When this happens, piston {4} is pushed to
the right in the direction of the arrow by
spring {5).

As a resuits, valve (2) is also pushed to the
right in the direction of the arrow by piston
{4), so pump outlet circuit A closes. This
prevents the oil from flowing back from ac-
tuator circuit B to pump outlet circuit A.

PCANN.AT



STRUCTURE AND FUNCTION

TRAVEL MOTOR

Operation of brake when traveling downhiil

2)

If the machine tries to run away when
traveling downhill, the motor will turn under
no load, so the pressure at the motor inlet
port will drop, and the pressure in chamber
$1 through orifices E1 and E2 will also drop.
When the pressure in chamber 81 drops
below the spool switching pressure, spool
{19) is returned to the left in the direction of
the arrow by spring (20), and outlet port MB
is throttled.

As a result, the pressure at the outlet port
side rises, resistance is generated to the ro-
tation of the motor, and this prevents the
machine from running away.

in other words, the spool moves to a posi-
tion where the pressure at outlet port MB
balances the pressure at the inlet port and
the force generated by the weight of the
machine. it throtties the outlet port circuit
and controls the travel speed according to
the amount of oil discharged from the pump.
{Fi.g 4)

Safety valve

Function

When travel is stopped {(or when traveling
downhill}, the circuits at the inlet and outlet
ports of the motor are closed by the coun-
terbalance valve, but the motor is rotated by
inertia, so the pressure at the outlet port of
the motor willi become abnormally high and
damage the motor or piping. The safety valve
acts to release this abnormal pressure and
send it to the-inlet port side of the motor to
prevent damage to the equipment.

Operation

"

2}

When travel is stopped {or when traveling
downhill, rotating to right)

When the motor inlet port pressure (pres-
sure PA) goes down, the pressure in cham-
ber $1 also goes down. When it goes below
the switching pressure of the spool, spoot
{19) is returned to the left by spring (20),
and outlet port passage B1 is throttled. When
this happegssthe motor continues to rotate
under inertia, so the outlet pressure (pres-
sure MB} rises. (Fig. 5)

If the pressure goes above the set pressure
of suction-safety valve {18A), the poppet
opens. The oil then passes through large
notch A1 in counterbalance valve spool {19}
and flows to chamber MA in the circuit on
the opposite side. (Fig. 6}

When rotating to left

The operation is the reverse of when rotat-
ing to the right.

1N-7R
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STRUCTURE AND FUNCTION ELECTRIC CONTROL SYSTEM

Pump controller

7834-27-2000 | ™
O CONTROLLER. TVC O

SERIAL WD. BIIX

>

i o |

r/ ﬁ+4—+ﬂ+4—:tﬂl L

SAP03228
Input/output signals
CN-C01
Pin No. Name of signal Input/output | | Pin No. Name of signal input/output
1 Power_source {24V) input 8 | GND . Input
2 NC — 9 NC -
3 Engine speed sensor input 10 Model selection GND Input
4 Engine speed sensor GND Input 11 Kerosene mode Input
) Model selection 1 Input 12 Prolix resistance Input
6 Model selection 2 Input 13 EPC solenoid (-} Qutput
7 EPC solenoid {+) Qutput

PC200-6Z 10-109



TROUBLESHOOTING POINTS TO REMEMBER WHEN CARRYING QUT MAINTENANCE

3) Handling control box
@® The control box contains a microcomputer
and electronic control circuits. These control
all of the electronic circuits on the machine,
s0 be extrernely careful when handling the
control box.
@ Do not open the cover of the control box
unless necessary.

@

Do not place objects on top of the control
box.
@ Cover the control connectors with tape or a
vinyl bag.
Never touch the connector contacts with your
hand.
& During rainy weather, do not leave the con-
trol box in a place where it is exposed to
rain,

® Do not place the contrel box on oil, water,
or soil, or in any hot place, even for a short
time.

(Place it on a suitable dry stand).

(@ Precautions when carrying out arc welding
When carrying out arc welding on the body,
disconnect all wiring harness connectors con-
nected to the control box. Fit an arc welding
ground close to the welding point.

2. Points to remember when troubleshooting electric circuits

1} Always turn the power OFF before disconnecting or connect connectors,

2) Before carrying out troubleshooting, check that all the related connectors are properly inseried.
* Disconnect and connect the related connectors several timeas to check.

3) Always connect any disconnected connectors before going on to the next step.

* {f the power is turned ON with the connectars still disconnected, unnecessary abnormality
displays will be generated.

4) When carrying out troubleshooting of circuits {measuring the voltage, resistance, continuity, or
current), move the related wiring and connectors several times and check that there is no
change in the reading of the tester.

* If there is any change, there is probably defective contact in that circuit.

PC200-6Z 20-209



TROUBLESHOOTING

E-2 Abnormality in travel speed selector system (travel speed does

not switch)

* Before carrying out troubleshooting, check that all the re- Cause Remedy
lated connectors are properly inserted.
* Always connect any disconnected connectors before going
on to the next step. .
* Check that fuse 5 is normal. 3 Go to H mods {H-20)
Is voitage
YES|between V06 (1)
and chassis 4 YES| Defective travel Hi-Lo
? normai? relay Replace
- * Turn starting
vES is resistance switch ON. NO|when travel Hi-Lo
S| :b:.twm M3B(mate} || | T, Hi-Lo switch | relay is replaced?
snd {2) as shown ON o oy - Goto A
5 in Table 17 «20-30V &'gm ng switch NO
I$ r resistance * Turn starting :m‘;m switch ON.
between V06 n W OFF. « Turnt Hi-Lo switch ON, Defactive travel Hi-Lo Replac
tmale) {1) and (2) [ * Disconnect M38. oo reley switch e
normal?
+ Turn starting
switch OFF. Defective trave) Hi-to
+ Disconnect V06, : I Replace
20600 NO solenoid valve
Defective contact or
disconnection in wiring
5 YES] harness between M38 Repair or
is voltage ifemale) (1) - HO2 (1) - HOE | replace
between M38 {21 ~ ROS (femate) {11
A=""J (female} {2) and Defective contact of
chassis normal? disconnection in wiring Repair or
« Turn stasting NO ::m b;;\;een fuse (5 - replace
switch ON. =102 (51 M08
420-30V (fernale) (2), snd between
Table 1 A0S {female} (5) - HO3 (15)
" . N - M30 - V06 (female) {1}
Travel Hi-Lo switch | Resistance value
HIGH Max. 1 Q .
- Travel speed switch
LOW Min. 1 MQ
1 2
E-2 Related electrical circuit diagram H1GH O--O
LOW
HO5 (§8) H02 {S185) M38 (M2}
Fuse box 2 @ @
T g g
2
e o
Travel soeed relay
l—____'____._._._,_.-—
Ros (T)(‘)js)@@
HO3 {S1Bwhite) M30 Vo6 (X2}
>® :E‘ @ Trave! soeed
2 solenoid valve
HOS {L2) n&r
> @ 007
D
2
TKPOLO10
20-358 PC200-6Z



TROUSBLESHOOTING

M-15

M-15 Wiper does not move, or does not stop moving

* Before carrying out troubleshooting, check that all the related connectors are properly inserted.
* Always connect any disconnected connectors before going on the next step.

% Check that fuse 3 is normal.

. . N Cause Remedy
a) Wiper does not move when wiper switch is turned to ON
e 3 YES Defective wiper motor | Replace
Ves|bomer B e g
::z:::;m hamess between M18 .
2 : tfemale} (2) - HOZ2 (15)— | Repairor
s vaiage *Tumsating  NO M17 {11- M31 tfemale) | fepiace
vES|betwsen M18 Seich &f’mx {1}, or short circuit with
[[imatel 22and T, connect T-adaptar to M39 grounfl
chassis normal? {male). Defeeavc e_ontg:t or
1 | <o starting » Turn starting switch ON. discannection in wiring
e contaity switch OFF. « Turn wiper switch ON, horhess between fuse 3~
between teeminals | | * Disconnect 18, | +20-30v 03 (8) - HO2 (8- M18  } pepairor
. , H . Connect (1) — wiper switch repiace
of wip I,' “, ich as T-adapter to M18 NO terminal B, or between
shown in Fig. 17 (malel. wiper switch terminal L
"« Turn starting « Turmn stanting switch ON. and M18 {male} (2), or
switch OFF. + Turn wiper switch ON. short circuit with ground
220-30V
NO Defective Wiw switch Replm
b) Wiper moves even when wiper switch is not turn ON
! pe o ¢ P ed to Cause Remedy
2 YES
v Defective wiper motor Replace
YES | between M31 L,
] ifemaie} (1) - :owet si::n in w'::%
1 ; arness between .
— Shassis hoamatt {female) (2) - HO2 (15) - R"‘:" or
continuity - Tum starting NO M17 (1} - M31 {female) | "EPPCe
between terminals | § o0 op ON. o
of wiper switch as - Turn wiper
shown in Fig. 17 switch OFF.
* Turn starting *Max, 1V
switch OFF,
NG Defective wiper switch Replace
20-464 PC200-6Z




DISASSEMBLY AND ASSEMBLY

CYLINDER HEAD

&l Spilt tube joint bolt :

8 =2 Nm {0.8%1 = 0.20 kgm}

&3 Nozzle holder assembly :

60 £ 9 Nm {6.12 + 0.92 kgm}

& =] Head cover mounting bolt :

24 = 4 Nm {2.45 = 0.41 kgm}

E &2 En) F

*

n

2)

3)

4)

30-32

Install the rocker arm assembly and cylinder

head assembly as follows.

Check that there is no dirt or dust on the

cylinder mount surface or inside the cylin-

der.

Set cylinder head gasket {41) to cylinder

block.

* Check that the gasket is aligned correctly
with the holes in the block.

Raise cylinder head assembly {40) and set to
cylinder block.

Assemble push rod {39).
T\ Add engine oil {15W-40) to the push
rod socket portion.

Fit rocker arm assembly {38}, and tighten

mounting bolts by hand.

% Check that the ball portion of the adjust-
ment screw is fitted securely in the socket
portion of the push rod.

\=, Put engine oil {15W-40) on the seat

surface and thread of the 8 mm and
12 mm diameter mounting bolts.

CLPOI269

A e
CLPOI270

CLPG327I
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DISASSEMBLY AND ASSEMBLY

IDLER

DISASSEMBLY OF IDLER
ASSEMBLY

1. Remove dowel pin (1), then remove support {2).

2. Remove floating seal (3} from support {2} and
idler {4).

3. Pull out idler {4) from shaft (5) and support (7)
assembly.
* It is filled with 80 cc. of oil, so drain the oil at
this point or lay a cloth to prevent the area
from becoming dirty.

4. Remove floating seal (6) on opposite side from
idier (4) and shaft {5} and support (7} assembly.

5. Rermove dowel pin {8), then remove support (7}
from shaft (5).

6. Remove bushings (9} and (10} from idler (4).

PC200-62
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DISASSEMBLY AND ASSEMBLY

CONTROL VALVE

ASSEMBLY OF CONTROL
VALVE ASSEMBLY
{(1/3)

[ o4
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8 L e
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g §
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DISASSEMBLY AND ASSEMBLY

BUCKET

REMOVAL OF BUCKET
ASSEMBLY

&\ Set the back of the bucket facing down, lower
the work equipment completely to the ground,
and set the safety lock lever to the LOCK posi-
tion.

1. Remove lock bolt {1).

2. Remove connecting pin (2} between link and
bucket. '
* There are shims installed, so check the
number and thickness, and keep in a safe

place.

3. Start engine, and retract piston rod, then tie
piston rod with wire to prevent it from coming
out.

4. Remove lock bolt {3).
5. Remove plate {4), the remove connecting pin (5)
between arm and bucket.
* There are shims installed, so check the

number and thickness, and keep in a safe
place.

6. After raising work equipment, swing to discon-
nect bucket assembly (6}.

Bucket assembly : 650 kg

PC200-62
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MAINTENANCE STANDARD SERVICE PPC VALVE

SERVICE PPC VALVE

£ ¥kgm ] 78.5Nm
{8.0kgm)

£ kg ) 2.9Nm
{0.3xgm}

e
2 |
. SBPO0436
Unit: mm
No. Check item Criteria flemedy
Standard size Repair limit
Free length Installed Installed Free Instailed Replace
. . nstalle spring if
1 | Centering spring x 0 .D. length load length load 32,‘, 9!
damages
46.1 N 441 N
64.8 x 16.6 40.5 {62.9) or defor-
{4.7 kg} @5kgh | o e
2 | Metering spring 260x105 | 250 éséskr;} (25.2) é‘gskz} b

40-32 PC200-6Z
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