\ GROUP 2 MAIN CONTROL VALVE
1. STRUCTURE(12)
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1 Cap 26 Oding

2 Oding 15 O-ing 27 O+ing

3 Socket bolt 16 Cap 28  Housing

4 Springwasher 17  Spring 29 O+ing

6 Oding 18  Spring guide 30 Retainer

7 Orifice 19  Spooal 31 Socketbolt

8 Cap 20 Cap 32 Plungerassy(TS)
9 OHing 21 Sprng 33 Plungerassy(TL, TR)
10 Cover 22  Check 34 Plunger assy(SW)
11 Socketbolt 23 Cap 35  Plungerassy(BM2)
12 Piston 24 O-ing 36  Plungerassy(AM1)
13 Sleewe 25 OHing 37 Coverassy
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STRUCTURE(2?)
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Plunger assy(BKT)
Plunger assy(BM1)
Plunger assy(AM2)

O+ing

Back up ring
Cap

Main relief assy
Cap

Spring

Check

Spacer

Cover

2-13

Piston
OHing
Sleeve
Cap

Cap
Foot relief assy
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2.FUNCTION

1) HYDRAULICCIRCUIT
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2) BASIC OPERATION

(1) Bucket flow summation circuit
Oil from pump P2 is fed into cylinder port Akl by
adding pressure to bucket plunger pilot port XAk
and the oil from actuator flow tank through
cylinder port BK1.
The center bypass valve is changeover by the
pilot pressure XAk2 and the oil from center
bypass passage flows to the bucket summation
port Ck2 via outside piping and some others flow
into foot relief valve.
Then the oil from pump P1 is joins to the flow i
from the pump P2 via confluence passage.
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(2) Swing priority circuit

Oil from pump P2 is fed into cylinder port Bs via
center bypass passage by adding pressure to

swing plunger pilot port XBs.

In case of simultaneous operation of swing and
arm, the delivery oil from P1 for swing is also

supplied to arm cylinder port Aal.

Meanwhile the pilot oil from the swing shuttle
valve flows into stroke limiter port XAaS of arm
spool, then the arm2 plunger does not full

stroke.

Consequently, the swing priority is maintained.

N

0@

A

B
| Wiy ‘I-'E'
TG |




3) OPERATIONAL DESCRIPTION OF CONTROL VALVE

(D) Plunger operation
@ Neutral position of plunger

Parallel feed passage

Cylinder port B Cylinder port A Port relief valve
Port relief valve

a

Pilot port b Pilot port a

Center bypass passage \ Low pressure passage Spring

Low pressure passage High pressure feed passage

In neutral, spring sets the plunger at the neutral position; the high pressure feed passage is shut off by the
plunger; ail from the pump flows through the center bypass.
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® Operation of plunger

Parallel feed passage

Cylinder port B Cylinder port A port relief valve

Port relief valve ( ’

000
L]

= E ——a |
T T
e : -
Ll T _— —
Pilot port b Pilot port a
Center bypass passage |\ Low pressure passage Spring
Low pressure passage High pressure feed passage

When actuated(pressure is applied to pilot port a), the plunger moves to the left, the center bypass is shuit off; oil
from the parallel feed passage opens the check valve C1 and flows into cylinder port A via the high pressure
feed passage.
The retum ail from cylinder port B flows into the tank via the low pressure feed passage.

% Reversed when pressure is applied to pilot port b.
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(2 Foot relief valve operation
@ fp is lower than spring force

_____ Pressure signal
] sent out to the pump

Spring

Poppet ! !

From center
bypass valve

fp To tank passage

Oilfrom the center bypass valve flows into the tank via orifice(A) of poppet.
Pressure fp generated by orifice(A) is led to the pump, to control the pump delivery flow.

@ fpiis higher than spring force

Pressure signal
F——— —
| sent out to the pump

|
IT (ﬂ Spring
| |

Poppet

From center
bypass valve

fp To tank passage

If a large amount flows due to delayed pump response, etc., and pressure fp reaches the preset spring force,
then the poppet is lifted and functions as a relief valve.
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(3 Center bypass valve operation
@ Pilot pressure signal : OFF

From center bypass Spring(B)

Spool(A)

Drain line

Pilot signal
port(XAk2)

To tank passage via foot relief valve

Spring(B) sets spool(A) in position; oil from center bypass flows into the tank passage via the foot relief valve.

Pilot pressure signal : ON

@
From center bypass Spring(B)
Spool(A)
Drain line
S—
TTTH \ ] ——
S = RIS
i o
Pilot signal

E & ? port(XAk2)

To tank passage via foot relief valve

To bucket summation port(Ck2)
When pilot pressure reaches a preset spring force, the spool(A) moves left and orificed the flow to the foot relief

valve.
Then the ail from center bypass flow into bucket summation port Ck2 via out side piping.
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@ Main relief valve operation
@ High pressure setting pilot signal : OFF

Low pressure Passage Pilot poppet(D)
Main poppet(A) 5 4 Piston(E)
di
d2 — . W
7 Sy B = ]
From pump B e ~_ Pilot
port side = !/Z/}/.,,z,,-‘g e U : signal :OFF
VA m s D i S )
[T
1 2 3 Spring(B) Spring(C)

A. This relief valve is builtin between the pump port side(1) and low pressure passage.
Piston(E) is seated right end by spring(C).
Hydraulic oil from the pump port side enters chamber(3) via orifice(2) of main poppet(A). Because d2<d1,
main poppet(A) is securely seated.

Pilot poppet(D)

Spring(C)

B. When hydraulic oil reaches the pressure preset by spring(C), pilot poppet(D) opens; oil flows around
poppet(D) and into the low pressure passage via side hole(4) and passage(5).
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Low pressure passage

Main poppet(A)

// _’_

C. When the above oil flow is formed, pressure drops before and behind orifice(2); when pressure of
chamber(1) x area d2 is large than pressure of chamber(3) x area d1, main poppet(A) is opened and
hydraulic ail flows into the low pressure passage.

@ High pressure setting pilot signal : ON

Pilot poppet(E)

'/ IIIII o = .
Pilot
—‘ _ —

U X J (Pz)

Spring(C)

Piston(E) move to left by high pressure setting pilot signal; set pressure of spring(C) rises, making high
pressure setting.
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() Overload relief valve operation

T
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3
4 5 \ Piston(A)

Spring(D) Main poppet(B) Low pressure passage

@ Overload working operation
Pilot poppet(E) Poppet(C)
6 2 1
d4 L/ d2  di d3
ey W LA WA
| S — 1 ey 27 o = >
i ﬁ E — Cylinder port
T — 1 ile)] = /k—aj/' /
[ C >
T [—‘F

A. Hydraulic oil from cylinder port enters chamber(2) via orifice(3) of piston(A). Because di<d2 and d3<d4,
main poppet(B) and poppet(C) are securely seated.

Pilot poppet(E) Poppet(C)

i
B L = S A
' R

j i L[D%? — &= Cylinder port
4 /'ﬁb—r,
T T my o /s,—aJ/
[/ XT = ) ]
, = \‘
3

4 5 \ Piston(A)
Spring(D) Main poppet(B) Low pressure passage

B. When hydraulic pressure reaches the preset force of spring(D), pilot poppet(E) opens; oil flows around pilot
poppet(D) and into the low pressure passage via side hole(4) and passage(5).

Oil flow is formed; pressure drops before and behind orifice(3); piston(A) moves to left and seats at the tip of
C. pilot poppet(E).

2-23



D. Hydraulic oil from chamber(1) enters chamber(2) via throttie(6) at the tip of pilot poppet(E); it flows into the
low pressure passage via side hole(4) and passage(5).

Pilot poppet(E) Poppet(C)
6 1
da L d2 di ds

j o [ = = = 1

! = — 1 71 7z ﬁ—ﬁﬁ
j L[ —]_ Cylinder port

= [1 C - %l—] 7 )M S
| Vil
4 5 \ Piston(A)
Spring(D) Main poppet(B) Low pressure passage

E. Pressure drops before and behind throttie(6), making pressure of chamber(1) x area d1>pressure of
chamber(2) x area d2; main poppet(B) is opened and hydraulic oil flows into the low pressure passage.
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® Make up operation

Pilot poppet(E) Poppet(C)
6
da L/ 2 d d3
B (S A
| = - 1 % Z %
j T \ —] Cylinder port
- 7@ o ] /
' T 07 =y 7. o

l / [# S ] r’

4 5 \ Piston(A)

Spring(D) Main poppet(B) Low pressure passage

Tﬁ

A. Poppet(C) is securely seated because the cylinder port pressure is normally higher than the tank pressure
and d3<d4.

B. When the cylinder port pressure drops(closer to negative pressure) until the cylinder port pressure is lower
than the tank pressure, poppet(C) opens receiving the tank pressure for the difference in area between d3
and d4; ail flows from the low pressure passage(tank passage) to the cylinder port in order to prevent
cavitation.
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(6) Arm regeneration operation
® Arm operation

Pilot
port

XAal

::: Parallel feed passage
PA) T [ (Pe) /

Low pressure passage

Bal
W === ] Tank passage
[
‘(\j Fa =
cz2 1L ° }
I P!
7 - ] aE
i - »l im|
gy i
High pressure feed passage 2 1 3 4
Center bypass passage Piston(A) Spring(B) Spring(C)

When pressure is applied to pilot port XAal of the arm plunger, the plunger moves to right as shown; the center
bypass passage is shut off; oil from the parallel feed passage opens check valve(C1) and flows into cylinder port
Aal(head side) via the high pressure feed passage.
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@ P8 is higher than PA

::: Parallel feed passage
G /

Low pressure passage

Aal Bal
’ * ‘ \TI:T" Tank passage
r [
= C1 3 ¥ A
‘ o
y . C2 } by 3
I L
Pilot
)
port ! T 1T ! - n
IE NI i - l»{ in
XAal Hﬂ/d i uf i ng i
High pressure feed passage 2 1 3 4
Center bypass passage Piston(A) Spring(B) Spring(C)

PA : Pressure of cylinder head side.
PB : Pressure of cylinder rod side.

Retum oil from cylinder rod side opens check valve(C2) in the plunger; it flows into cylinder head side after
retuming to the high pressure feed passage via passage(1) and (2) in the plunger.

At this time, the regeneration selector spool(B) is at the shown position; as passage(3) is shut off from
passage(4) retum oil from cylinder rod side does not flow into the tank passage.
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® Pa is higher than PB

Pilot
port

XAal

::: Parallel feed passage
®Pa) T [ (Pe) /

Low pressure passage

Aal Bal
‘ * ‘ W === ] Tank passage
- b———
= C1 t\ij P £
g C2 } : ° 3
| !

R T T gm0

High pressure feed passage
gnp passag 2 1 3 4

Center bypass passage Piston(A) Spring(B) Spring(C)

Retum oil from cylinder rod side is shut off by check(C2) in the plunger and passage(2) is blocked from
passage(l).

When pressure PA rises higher than the preset pressure of spring(C) and pushes piston(A) in the regeneration
selector to right as shown; spool(B) move to right; passage(3) and passage(d) are connected; retum oil from
cylinder rod side flows into tank passage via low pressures passage, passage(3) and passage(4).
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() Arm holding valve operation
® When the plunger is in neutral (Pal pilot signal : OFF)

Tank passage
High pressure
feed passage I
I
— 1 [ IS Q
Armlplunger ||| |o|| | =S
—L o L]
Toarm U
cylinder rod T 3(Pv)
(Bal) d2
y ] 2(Pc)
4 ‘\
Check(D) i i ~—d1 —1

T

Pilot signal port
7 |

; (Pal)

Q

q
Piston(A)
Poppet(B)

Check(C)

VIEW Z

Piston(A) and poppet(B) are in the status as shown; passages(5) and (6) are shut off by poppet(B).
Therefore, the pressure of chamber(1) becomes pressure Pc as it is connected with chamber(2) via orifice(4).
Since d1>d2, check(D) is seated and chambers(2) and (3) are completely blocked.
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@ When the plunger is in operation (Pal pilot signal : ON)
- If Pv s higher than Pc(in the case of amm out)
When the pressure of pilot signal enters, piston(A) moves to left and poppet(B) opens; passage(5) and (6)

are connected.

Tank passage

High pressure
feed passage I
C .
Pilot signal port
\ ﬂ 7 |
— ro M |
« |l I P! {Pa)
— Lo
Toarm \ U
cylinder rod T T—3(Pv)
ea M
p 2(Pc) : i =
4 \ N 1
PRI .
Check(D) | N el n Piston(A)
| H'_ Poppet(B)
I Check(C)
|11l ]
VIEW Z

Because check valve(C) is seated by pressure Pv via passage(7), passages(6) and (7) are shut off.
Therefore, the pressure of chamber(1) becomes Pc as it is connected to chamber(2) via orifice(4);

poppet(D) is opened; oil from high pressure feed passage flows into the cylinder rod side.
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- If Pcis higher than Pv(in the case of arm in operation)

Tank passage

High pressure

feed passage \ L]
i
Pilot signal port
] = 7 P

—] "o I
[ [

T
nd R N gl v‘(PaI)
N | 19, | 1
From arm e / T
cylinder rod Tt — 3pPv)
(Bal1) d2 TN -
‘ 2670 ==l
Check(D) L edL — 1 el h 1 Piston(A)
A b ) @ Poppet(B)
et Check(C)
b= lllIl] .

VIEW Z

When the pressure of pilot signal enters, piston(A) moves to left and poppet(B) opens; passages(5) and (6)
are connected.

If pressure Pc of cylinder port chamber(2) is higher than pressure Pv of chamber(3) (in the case of am in
operation) oil from chamber(1) pushes up check valve(C) via passages(5) and (6) and enters chamber(3)
through passage(7). Chamber(3) is connected with the tank passage because the arm plunger is moved to
right. Therefore, pressure Pc is applied to(area d1- area d2), pushing open poppet(D), and retum oil from the
cylinder rod side flows into the tank passage.
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