SECTION 3 HYDRAULIC SYSTEM

GIOUP 1 HYDFAUNC CIFGUIL -+rvveeesessssssseessreessessssssss s 3-1
GIOUD 2 MAIN GIICUIL -++--veee+essssereresssssssssssssssssssss s 3-4
GIOUD 3 PHIOL GIFCUIL -+-v-eveeesssssseerressssssssss i 3-7
GIOUP 4 SINGIE OPEIALION --vvvsssssssrrresevesssssssesissssssssssss s 3-15

Group 5 Combined Operation .......................................................................................... 3-30



3-1

o
2 g
g I
o > o
= @ -
© o
o o5 > g 229 5
X = = (0] (]
—— = -4 5 _ 2 e .5 S 33 g T2 5555<cc
&Zu m T I = [0} o = = x O > i > © £ = 1B BT BT B SR 5]
= 2 w1 [ QO T m = = S 0= 0 O = O € > L L S = . 9 =, W o € € ¢ c X
TV 3 56 0<S=_TVT0TgckE o o > O = - STEE9F0voc =9 0=23 >0 030 ==
QS o= . L g EET==T DT OO L OO0 D g EESEBmMSSEEO L ET o= O » n N n oD
EEQ Qoo == cRlcxsc= Cc OoO_—- = N ET S o S8850859209% g0 000 0
5 cE E > > > 2= 0 S S RKE o205 ©8 835> 26 = 3 S S €8S £ O g opo2papd
o) 23 200=% . o S © o = c 3 o £ g o > 6 9 =< 0353335 3
Q o g = = & © C O o c - E £ 50 29 Lt - € E EcC &2
22 £ g © £ O < £ € -t =T 0 0 QO ) EE O 0 0 0 0 0
ccc>>>> X c o o3>3 EgEe>EEo0>cxx 33 SX=gE o000 g
T ® S © Q 9 £ O £ E 208038 =0 S oo g ® 8 QAYE SOV 200000 D
T8 20000 0E S 35 °& S =0 =5 = % o ® O o c OO PP SO @ O O ¢ T £ = = = = o o
T = S20rFrrrraoo0<oFO0O <N A 1000 FFOOOIILLSIgmNAnaadn
M) ..nlm
J5}
T T &D o AOTWOONDOD O NOTOONDDOT- ANNDTIDONDNO - N O
TANOILTOONOD - Dl mr r R ANAANANANNNNADODDONDDOO®®F T
4
o
3
8
| ” , T2 @
m | WHA\ i S
i ! il
3 | | Ah Ay .
2] | ! ST B é
o i T
& T ! = | S [ =
g e T "
SEMERS L & W g A T wlh |
- I | [ind | = 1%}
[ttt - ”v\\\@,m 5 | I\ " ne T 7
! L 2 I - s , g _ o W Lﬂm
1 i = | J— M %l (Mo 1 61y % 5 o
! ! edi g -
| [ T
| N @v b [ H| @ =
N o - 2 I < %
| 2 Lk = B ° : §
! e 1o ©
” ® it | . ; 8
| o © [
| 8 S -
i [)) o
! ® - e (e}
=gl | | [l x —— e
ae— ; PO000GGOGE0O0C000]s it
| . 3 2 , ™
| - - 1
| ) o \ﬂﬁs& L |
I a I . n L___ |
! J=5 1 &l . 213 |
m ST ~ e E Ty e x
1 ! -4 D < nw_ 1 . o
| o , o
| g m = — N [ ~ | @
! i | - 2| | Do N |
! = T+ ! O | F Aaefs
! = | . | |
| . ) T m o fmw | ”E ! ! . 422 210 ”
s W [ o ” ” W ZE S 3 {EQ i |
| | 1 | i | g S— i !
|| B = ” B | Y i 2 ” ” » L >
| it = | | a i
| ==] ] | || | h ] | &
| PO = | ! ! (@D i ! —— s
! © i o i < ! Fl & Tip & =
| | < o M IR EE E !
i | = al - 1
! i I
HMTW 2 Ew |
| |
s ~ 3 s 5 ﬂﬂmlw W AL A ]
o ® BT ! Y m
! i b o [
m WATW ﬂ - s S e Fo P o 8 ”
| W £ “ o 02 o P - 1 | N
! W g ol o L | > ,
| , ® i e =
= i | | TR m
m ,: m . m[“ ! SAW
” Bl | (W] g 5 W I a2
! oy .
| i N :
| 2 o
| | | g
” ° | WM% g
! , &
| - 2 | g TR
| B £l m | ow m &
| ' : B ¥ |
| | < 21 !
| ! £ e 5
m 8 m m - %Lm i [ SRR S el ! iy
| Sg | | -E 3 | AlE
| ! p— | =
| | ot L2 Y |
, & = | W b B |2 | o !
| - | ! i [N ! B - !
i ~ Bl ! i ! < = | L~
| @ % | N0 R S — . 3 z
| P | | ” ©
! 5 D | | ,
| e H e | | | |
O] | ! L !
o i . m : ! T, -
| d P | ” <18
! F‘éwﬁ 2 P m ” SE-1 |
I s o5 o] [ H o I
i )4 @ ! = i
” wﬂ < ﬂ ”, H \\\\\\\\\\\\1\\\\\\\\\\\\\\\\\\4, r W
| B ! ” ey [ BN
| o b | | = S P |
! % 3 m e - : - il I
m - R R S T 1 m HEE m
i ! v ” i ! ! .
| i | | | c B
| T T e —— ) | | | B | Do e | e
| i I e T ” ” ! P | L ! |
! - .ﬂﬂHE ” . | m ” || m I :
| R L R S N ) B ] W U | . -
| ! ! 1 ' |
1R S s s | | B | - ’
I e s e s S s B B — ! P | L4 e
m m m | ” m —3
| T B I | | ° P m 1 e
! i > E i I bt
" o | LIRS A W ! < . m
| N F@E@D @ < | » ! S% ,” !
| A1 S— S ma 5 | | s
! R N PR s ! W
T 1 S " D X1
“““““““““““““““ 2 | | j
m e 4 _ T ” N 4
| f l__ . ] _ ! ~
" g - B oevle 1 N | = & m " m - =
| © 0 bl i IR | —
” S e - 3 | )
! . d ~ [ ~ e | 0 b
m 1Mv [ wmw [= &m m w ® - | | ||
| e | TS | = ; [
| w [0]
W B g efie8
| 2 K7}
[ AT . T B

1. HYDRAULIC CIRCUIT (1/4)

' GROUP 1 HYDRAULIC CIRCUIT




2. HYDRAULIC CIRCUIT (2/4)
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3. HYDRAULIC CIRCUIT (3/4)
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Last guard filter
Pressure sensor
Pressure sensor
Solenoid valve

2-pcs boom cylinder
2-way pedal

Shuttle valve

Boom cylinder (LH)
Boom cylinder (RH)
Ride control rod valve
Solenoid valve
Accumulator

Line check valve
Priority valve

Shuttle valve
Auxiliary MCV

Stop valve

Remote control block




4. HYDRAULIC CIRCUIT (4/4)
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' GROUP 2 MAIN CIRCUIT

The main hydraulic circuit consists of suction circuit, delivery circuit, return circuit and drain circuit.
The hydraulic system consists of one main pump, one control valve, one swing motor, four cylinders

and two travel motors.

The swash plate type variable displacement axial piston pump is used as the main pump and it is
driven by the engine at ratio 1.0 of engine speed.

1. SUCTION AND DELIVERY CIRCUIT

To cylinders To motors

Main control valve

Main pump

To oil cooler

To hydraulic oil tank

Suction strainer

N

Hydraulic oil tank

140L3Clo1

The pumps receive oil from the hydraulic tank through a suction strainer. The discharged oil from
the pump flows into the control valve and goes out the tank ports.

The oil discharged from the main pump flows to the actuators through the control valve.

The control valve controls the hydraulic functions.
The return oil from the actuators flows to the hydraulic tank through the control valve and the oil

cooler.
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2. RETURN CIRCUIT

Check valve(2)
Full flow filter Qil cooler 5.0 kgf/cm?

/

J Main control valve
- —& Actuators
AN ?J

o

k> Check valve(1)
7 7.0kgflcm?

Bypass relief valve
1.5kgf/cm?

140WA3CI01

All oil from each actuator returns to the hydraulic tank through the control valve.

The bypass check valves are provided in the return circuit.

The setting pressure of bypass check valves are 5.1 kgffcmz (71 psi) and 7.1 kgf/cmz (100 psi). Usually, oil
returns to the hydraulic tank from the left side of control valve through oil cooler.

When oil temperature is low, viscosity becomes higher and flow resistance increases when passing
through the oil cooler. When the oil pressure exceeds 7.1 kgflcmz (100 psi), the oil returns directly to the
hydraulic tank, resulting in the oil temperature being raised quickly at an appropriate level.

When the oil cooler is clogged, the oil returns directly to the hydraulic tank through bypass check valve
(1).

The return filter and bypass relief valve are provided in the hydraulic tank.

The oil returned from right and left side of control valve is combined and filtered by the return filter. A
bypass relief valve is provided in the full-flow filter.

When the filter element is clogged, the bypass relief valve opens at 1.5 kgficmz (21 psi) differential
pressure.
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3. DRAIN CIRCUIT

Travel motor ~ Swing motor

From return line
\

Mainpump |, |

; -Tl-‘lming i Dri#,dr# <£ MCV i
.|| Joint | o |
! | Jdedded g 3
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! : oil tank !

| | Drain filter .
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: N i Check valve
o | 1.5kgf/cm?

140WA3CI02

Besides internal leaks from the motor, transmission, front and rear axle the oil for lubrication circulates.
The main pump drain oil have to be fed to the hydraulic tank passing through drain filter. When the
drain oil pressure exceed 1.5 kgf/cmz(21 psi), the oil returns to the hydraulic tank directly.

1) TRAVEL MOTOR DRAIN CIRCUIT
Oil leaking from the travel motor comes out of the drain ports provided in the motor casing. This oil
passes through turning joint and returns to the hydraulic tank after being filtered by return filter.

2) SWING MOTOR DRAIN CIRCUIT
Oil leaking from the swing motor comes out and return to the hydraulic tank.

3) MAIN PUMP DRAIN CIRCUIT
Oil leaking from main pump come out and return to the hydraulic tank passing through drain filter.
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' GROUP 3 PILOT CIRCUIT

Remote control valve Dozer & outrigger Remote control valve
(LH lever) lever (RH lever)

Transmission control valve

Safety lock

: Travel control valve
solenoid valve

Swing parking brake Power boost solenoid valve

Creep travel solenoid valve

Brake
Brake valve supply valve

| Line filter

Relief valve
40 kgf/cm?

Suction strainer
N

Brake pump

140WA3CI03

The pilot circuit consists of suction circuit, delivery circuit and return circuit.

The brake pump receives the oil from the hydraulic tank through the suction strainer.

The discharged oil from the brake pump flows to the remote control valve via safety lock solenoid
valve and the swing brake solenoid valve, creep travel solenoid valve, power boost solenoid valve,
transmission control valve and travel control valve through the line filter and brake supply valve.
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1. SUCTION, DELIVERY AND RETURN CIRCUIT
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The brake pump receives oil from the hydraulic tank. The discharged oil from the brake pump flows
to the safety solenoid valve through the line filter and brake supply valve. The oil is filtered by the line
filter. The pilot relief valve is provided in the brake supply valve for limiting the pilot circuit pressure.
The oil filtered by line filter flows remote control valve through safety solenoid valve.
The return oil from remote control valve is returned to the hydraulic tank.
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2. SAFETY SOLENOID VALVE (SAFETY LEVER)
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When the lever of the safety solenoid valve is moved upward, oil flows into the remote control valve
through solenoid valve and line filter.

When the lever of the safety solenoid valve moved downward, oil does not flows into the remote
control valve, because of blocked port.
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3. MAIN RELIEF PRESSURE CHANGE SYSTEM

BUCKET ARM BOOM
swmamoToR |0 CYLINDER  CYLINDER CYLINDER
g i
T A
T.l!%ﬁ@
L
— - B
= 3
88 A8 b5 BS||As by B4f| A4 ™
i i i
|
i |
|
2 L
[
-
z ¥
& S
! £ 2
| o
|
| |
! -} L1 D R
i
! [i
| | B 2] 3
} as a3 z| Ls2| [LS1[S|R2 [MP
MAIN CONTROL VALVE
|
i
|
I
|
1 o T T S B B e 4
! i
! i
! i
i
! L
! ]
| !
|
I T T S e o R i Rl el et I Bt bl M T™ CONTROL
1 ! ' M2 VALVE
! ! O N
| T T | AC1 L
| . ——_———— ] I -
! | e T EE T q L P,
| e < T T I O I S e e I [P, _
| ) ! e T T B 1
| | - HIF-A o
| | i i |
' ! E— " VALVE | ! I !
! ! ! I H [ CHL - LTI ._®_< I
! 62] 1 BT 3CcaRT ! S S — — i |
a6 b6 T(dn
! VAVLE ! ) ey Swie GreeR BocsTER | | . T 298 !
| ! 4-CARTRIDGE VALVE b q "@“ ! ] .ﬂ" ‘5_’
! | ‘ B4 Fraeal
i
! ! i ! | TRAVEL
‘ ‘ LLEBTL [ mt) S
et A N [ _ed g
T
acei] Jacce BS VALVE = !
L R BRI i ol
w 52 ——(a T B |5 AlBw)
I !
+ ncar] Ps =
- I
& B © ot
®_ ; REAR ur
it . e
J— : =
T
Fors] ) 21
L — o t
F ropr+E3— =
— &> TURNING | ¢ i
d T JONT 1 [
PR
i
e {-cooLING| !
I~ FAN [
C [ STEERING BRAKErf, 1
- 3 VALVE PUMP | |
- =T £/G PTO | ‘ 1 | f ‘
| HYDRAULIC TANK ‘%—}”‘”@‘
OSCILLATING
CYLINDER

140WA3HC04
When the power boost switch on the left control lever is pushed ON, the power boost solenoid valve
is actuated, the discharged oil from the brake pump flows into Z port of the main relief valve in main
control valve ; then the setting pressure of the main relief valve is raises from 350 kgf/cmz to 380
kgflcmz for increasing the digging power. And even when press continuously, it is canceled after 8
seconds.
When the auto power boost function is selected to Enable on the cluster, the pressure of the main
relief pressure is automatically increased to 380 kgflcm2 as working condition by the MCU. It is also
operated max 8 seconds. Refer to page 5-83.
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4. SWING PARKING BRAKE RELEASE
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When the swing or arm in control lever is tilted, the swing brake solenoid valve is shifted to the
downward by the MCU that senses the pilot pressure of the RCV control lever.
The discharged oil from brake pump flows to swing motor X port through the swing brake solenoid
valve. This pressure is applied to swing motor disc, thus the brake is released.
When the swing and arm in control lever are set in the neutral position, the swing brake solenoid
valve is shifted to the upward, oil in the swing motor disc cylinder is drained through the the swing
brake solenoid valve, thus the brake is applied. For details, refer to page 2-60.
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5. TRAVEL SPEED SELECTION SYSTEM
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When LH multifunction switch was placed in high or low speed position, the pressure oil from brake
pump flows to travel speed solenoid valve through pressure control valve, thus the transmission is
changed into high (P1) or low (P2) speed condition.
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6. CREEP TRAVEL SYSTEM
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When the creep switch on the dashboard of the steering column is pushed ON, the creep travel

solenoid valve is actuated.

The discharged oil from the brake pump flows into X port of travel motor through solenoid valve.

Then, the machine speed is very low travelling more than 1st speed.
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Smooth and convenient boom movement is accomplished by only arm control lever operation.

The boom floating solenoid valve are equipped in the rod of boom cylinder that is controlled to act as
floating mode.

So the hydraulic oil of rod and head goes to tank, and floating is accomplished. In the mode, boom
down control solenoid is active so that boom down pilot pressure is cut.

For more details, refer to page 5-13.
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GROUP 4 SINGLE OPERATION

1. BOOM UP OPERATION
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When the right control lever is pulled back, the boom spool in the main control valve is moved to the
up position by the pilot oil pressure (a3) from the remote control valve.

The oil from the main pump flows into the main control valve and then goes to the large chamber of
boom cylinders. At the same time, the oil from the small chamber of boom cylinders returns to the
hydraulic oil tank through the boom spool in the main control valve. When this happens, the boom
goes up. The excessive pressure in the boom cylinder head side is prevented by relief valve. When
the boom is up and the control lever is returned to neutral position, the circuit for the holding
pressure at the head side of the boom cylinder is closed by the boom holding valve. This prevents
the hydraulic drift of boom cylinders.
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2. BOOM DOWN OPERATION
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When the right control lever is pushed forward, the boom spool in the main control valve is moved to
the down position by the pilot oil pressure (b3) from the remote control valve.

The oil from the main pump flows into the main control valve and then goes to the small chamber of
boom cylinders. At the same time, the oil from the large chamber of boom cylinders returns to the
hydraulic tank through the boom spool in the main control valve.

When the down speed of boom is faster, the oil returned from the large chamber of boom cylinder
combines with the oil from the main pump, and flows into the small chamber of the cylinder.

This prevents cylinder cavitation by the negative pressure when the main pump flow can not match
the boom down speed. And the excessive pressure in the boom cylinder rod side is prevented by
the relief valve.
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3. ARM IN OPERATION
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When the left control lever is pulled back, the arm spool in the main control valve are moved to the
arm in position by the pilot oil pressure (a4) from the remote control valve.

The oil from the main pump flows into the main control valve and then goes to the large chamber of
arm cylinder.

At the same time, the oil from small chamber of arm cylinder returns to the hydraulic oil tank through
the arm spool in the main control valve. When this happens, the arm rolls in.

The excessive pressure in the arm cylinder head side is prevented by relief valve.

The cavitation which will happen to the head side of the arm cylinder is also prevented by the make-
up valve in the main control valve.
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4. ARM OUT OPERATION
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When the left control lever is pushed forward, the arm spools in the main control valve are moved to
the arm out position by the pilot oil pressure (b4) from the remote control valve.

The oil from the main pump flows into the main control valve and then goes to the small chamber of
arm cylinder. At the same time, the oil from the large chamber of arm cylinder returns to the
hydraulic oil tank through the arm spool in the main control valve. When this happens, the arm rolls
out. The cavitation which will happen to the rod side of the arm cylinder is also prevented by the
make-up valve in the main control valve. When the arm is roll out and the control lever is returned to
neutral position, the circuit for the holding pressure at the rod side of the arm cylinder is closed by
the arm holding valve. This prevent the hydraulic drift of arm cylinder.
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5. BUCKET IN OPERATION
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When the right control lever is pulled left, the bucket spool in the main control valve is moved to the
roll in position by the pilot oil pressure (a5) from the remote control valve.

The oil from the main pump flows into the main control valve and then goes to the large chamber of
bucket cylinder.

At the same time, the oil from the small chamber of bucket cylinder returns to the hydraulic oil tank
through the bucket spool in the main control valve. When this happens, the bucket rolls in.

The excessive pressure in the bucket cylinder head side is prevented by relief valve.

The cavitation which will happen to the head side of the bucket cylinder is also prevented by the
make-up valve in the main control valve.
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6. BUCKET OUT OPERATION
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When the right control lever is pushed right, the bucket spool in the main control valve is moved to
the bucket out position by the pilot oil pressure (b5) from the remote control valve.

The oil from the main pump flows into the main control valve and then goes to the small chamber of
bucket cylinder.

At the same time, the oil from the large chamber of bucket cylinder returns to the hydraulic oil tank
through the bucket spool in the main control valve. When this happens, the bucket rolls out.

The cavitation which will happen to the rod side of the bucket cylinder is also prevented by the
make-up valve in the main control valve.
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7. DOZER/OUTRIGGER UP OPERATION
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When the dozer control lever is pulled back, the dozer spool in the main control valve is moved to
the dozer up position by the pilot oil pressure (b1) from the remote control valve.

The oil from the main pump flows into the main control valve and then goes to the small chamber of
rear actuator cylinders (dozer or outrigger).

The other case, the oil flows into the small chamber of front actuator cylinders (dozer or outrigger).
At the same time, the oil from the large chamber of dozer (outrigger) cylinders returns to the
hydraulic oil tank through the dozer spool in the main control valve. When this happens, the dozer
(outrigger) goes up.
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8. DOZER/OUTRIGGER DOWN OPERATION
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When the dozer control lever is pushed forward, the dozer spool in the main control valve is moved
to the dozer down position by the pilot oil pressure (a1) from the remote control valve.

The oil from the main pump flows into the main control valve and then goes to the large chamber of
rear actuator cylinders (dozer or outrigger).

The other case, the oil flows into the large chamber of front actuator cylinders (dozer or outrigger).
At the same time, the oil from the small chamber of dozer (outrigger) cylinders returns to the
hydraulic oil tank through the dozer spool in the main control valve. When this happens, the dozer
(outrigger) goes down.
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9. SWING OPERATION
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When the left control lever is pushed left or right, the swing spool in the main control valve is moved
to the left or right swing position by the pilot oil pressure (a7 or b7) from the remote control valve.
The oil from the main pump flows into the main control valve and then goes to the swing motor.

At the same time, the return oil from the swing motor returns to the hydraulic oil tank through the
swing spool in the main control valve.

When this happens, the upper structure swings to the left or right.

The swing parking brake, make up valve and the motor brake valve are provided in the swing motor.
The cavitation which will happen to the swing motor is also prevented by the make up valve in the
swing motor itself.
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SWING CIRCUIT OPERATION

SWING MOTOR
BRAKE RELEASE PORT
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TO /FROM MAIN CONTROL VALVE
140WA3HC19

1) MOTOR BRAKE VALVE
Motor brake valve for the swing motor limits to cushion the starting and stopping pressure of swing
operation and controls the swing motor operating pressure to 270 kgf/cmz (3840 psi).

2) MAKE UP VALVE
The make up valves prevent cavitation by supplying return oil to the vacuum side of the motor.

3) PARKING BRAKE
This is function as a parking brake only when the swing control lever and arm in control lever are
not operated.

PARKING BRAKE "OFF" OPERATION

When any of the swing or arm in control lever is tilted, the swing brake solenoid valve is energized
by the MCU that senses the swing pilot oil pressure.

The discharged oil from brake pump flows to swing motor X port through the swing brake solenoid
valve. This pressure is applied to swing parking brake piston, thus the brake is released.

PARKING BRAKE "ON" OPERATION

When the swing and arm in control levers are set in the neutral position, the swing brake solenoid
valve is de-energized, oil in the swing parking brake chamber is drained through the the swing
brake solenoid valve, thus the brake is applied by spring force.

4) ANTI-INVERSION VALVE
This anti-inversion valve absorbs shocks produced as swing motion stops and reduced oscillation
cause by swing motion.
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10. TRAVEL FORWARD AND REVERSE OPERATION
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When the FNR switch of the RH RCV lever is placed in forward or reverse position, the travel spool
in the main control valve is moved to the forward or reverse position by the pilot oil pressure (a6 or
b6) from brake pump through the travel pilot solenoid valve of travel control valve. The oil from the
main pump flows into the main control valve and then goes to the travel motor. At the same time,
the oil returned from the travel motor returns to the hydraulic oil tank through the turning joint and
travel spool in the main control valve.
When this happens, the machine moves forward or reverse.
The cavitation which will happen to the travel motor is prevented by the make-up valves in the main
control valve and make up valves in the travel motor itself.
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TRAVEL CIRCUIT OPERATION
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Valves are provided on travel motor to offer the following functions.

1) COUNTER BALANCE VALVE
When stopping the motor on a slope descending, this valve prevents the motor from over running.

2) OVERLOAD RELIEF VALVE
Relief valve limits the circuit pressure below 380 kgf/cmz to prevent high pressure from being
generated at the time of stopping the machine. When stopping the motor, this valve sucks the oil
from lower pressure passage for preventing the negative pressure and the cavitation of the motor.

3) MAKE UP VALVE
The make up valves prevent cavitation by supplying return oil to the vacuum side of the motor.
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11. FRONT AND REAR AXLE BRAKE SYSTEM (SERVICE BRAKE)

140WA3HC22

thus the brake is applied.
3-27

)

B2|

el

When the brake pedal (valve) is pushed, the discharged oil from the brake pump (P2) flows into the

front and rear axle brake disc through the brake supply valve.

This pressure is applied to axle brake disc
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12. STEERING CIRCUIT OPERATION
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When the steering wheel is turned to the left or right, the spool within the steering valve turns left or
right hand direction : Because the spool is connected with steering column.

At this time, the oil discharged from the steering pump flows into steering cylinder through spool and
gerotor within the steering valve.

Then the steering direction is applied.
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13. RAM LOCK CIRCUIT OPERATION
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When the ram lock rotary switch on the dashboard of the steering column is selected OFF position,
the ram lock solenoid valve is changed over.
Thus, the oil discharged from the brake pump flows into oscillating cylinder through ram lock
solenoid and locking valve.
This pressure is applied to check valve and oscillating cylinder, thus the oscillating function is
operated (Ram lock released).
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'GROUP 5 COMBINED OPERATION

1. OUTLINE
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The oil from the main pump flows through the parallel oil passage in the main control valve. Then
the oil goes to each actuator and operates them. Check valves and orifices are located on these oil
passage in the main control valve. These control the oil from the main pumps so as to correspond
to the operation of each actuator and smooth the combined operation.
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2. COMBINED SWING AND BOOM UP OPERATION
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When the swing and boom up functions are operated, simultaneously the swing spool and boom
spool in the main control valve are moved to the functional position by the pilot oil pressure (a7, b7,
agd) from the remote control valve.

The oil from the main pump flows into the swing motor through swing spool and flows into the boom
cylinders through the boom spool via the parallel passage.

The upper structure swings and the boom goes up.
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3. COMBINED SWING AND ARM OPERATION
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When the swing and arm functions are operated, simultaneously the swing spool and arm spool in
the main control valve are moved to the functional position by the pilot oil pressure (a7, b7, a4, b4)
from the remote control valve.

The oil from the main pump flows into the swing motor through swing spool and flows into the arm
cylinder through the arm spool via the parallel passage.

The upper structure swings and the arm is operated.
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4. COMBINED SWING AND BUCKET OPERATION
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When the swing and bucket functions are operated, simultaneously the swing spool and bucket
spool in the main control valve are moved to the functional position by the pilot oil pressure (a7, b7,
ab, b5) from the remote control valve.

The oil from the main pump flows into the swing motor through the swing spool and flows into the
bucket cylinder through the bucket spool via the parallel passage.

The upper structure swings and the bucket is operated.
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5. COMBINED SWING, BOOM, ARM AND BUCKET OPERATION
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When the swing, boom, arm and bucket functions are operated, simultaneously each spool in the
main control valve is moved to the functional position by the pilot oil pressure (a7, b7, a3, b3, a4, b4,
ab, b5) from the remote control valve.

The oil from the main pump flows into the boom cylinder, arm cylinder and bucket cylinder through
the boom spool, arm spool, bucket spool via the parallel passage.

Also, the oil flows into the swing motor through the swing spool via the parallel passage.

The superstructure swings and the boom, arm and bucket are operated.
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6. COMBINED SWING AND TRAVEL OPERATION
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When the swing and travel functions are operated, simultaneously the swing spool and travel spool
in the main control valve are moved to the functional position by the pilot oil pressure (a7, b7, a6, b6)
from the remote control valve.

The oil from the main pump flows into the swing motor and travel motor through the swing spool and
travel spool via the parallel passage.

The superstructure swings and the machine travels straight.
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7. COMBINED BOOM AND TRAVEL OPERATION
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When the boom and travel functions are operated, simultaneously the boom spool and travel spool
in the main control valve are moved to the functional position by the pilot oil pressure (a3, b3, a6, b6)
from the remote control valve.

The oil from the main pump flows into the boom cylinder and the travel motor through, boom and
travel spool via the parallel passage.

The boom is operated and the machine travels straight.
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8. COMBINED ARM AND TRAVEL OPERATION
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When the arm and travel functions are operated, simultaneously the arm spool and travel spool in
the main control valve are moved to the functional position by the pilot oil pressure (a4, b4, a6, b6)
from the remote control valve.

The oil from the main pump flows into the travel motor and the arm cylinder through travel spool and
arm spool via the parallel passage.

The arm is operated and the machine travels straight.
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9. COMBINED BUCKET AND TRAVEL OPERATION
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When the bucket and travel functions are operated, simultaneously the bucket spool and travel spool
in the main control valve are moved to the functional position by the pilot oil pressure (a5, b5, a6, b6)

from the remote control valve.

The oil from the main pump flows into the travel motor and the bucket cylinder through the travel
spool and the bucket spool via the parallel passage.
The bucket is operated and the machine travels straight.

3-38



