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ENGINEERING MACHINE

(57) The invention relates to a working link, a valve
port independent control type multi-way valve, and an
engineering machine. The working link can realize inde-
pendent control over an oil inlet and an oil outlet, and can
use a manual control mode, an electro-hydraulic propor-
tion control mode, and a CAN bus control mode. The
problem of mechanical and fixed connection of an oil inlet
and an oil outlet of a traditional multi-way valve is solved,
and the degree of freedom of control is increased; the
problem of complex and unstable control over an existing
port-independent valve is solved; moreover, the structure
is simple, the flow control precision is high, the cost is
low, and switching between a port-independent valve and
a traditional pre-compensation load-sensitive multi-way
valve can be achieved. With the development of the sen-
sor technology and the control technology, flow calcula-
tion control and pressure calculation control can be re-
alized on the premise of not changing the structure of a
valve body; moreover, a second main valve core is re-
placed with a plug, and the pattern of a throttling opening
in a first main valve core is changed, such that the function
of a pre-compensation load-sensitive multi-way valve of
a traditional structure can be achieved by means of the
working link, thereby improving the performance of the
valve port independent control type valve and even the

performance of the engineering machine.
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Description

BACKGROUND OF THE INVENTION

1. Technical Field

[0001] The invention relates to the field of hydraulic
techniques, in particular to a working link, a valve port
independent control type multi-way valve and an engi-
neering machine.

2. Description of Related Art

[0002] The main engine of engineering machines is
developing towards intelligence and environmental
friendliness. Existing engineering machines adopt multi-
way valves of a traditional slide valve form to control an
actuator, which has the defects of mechanical and fixed
connection of an oil inlet and an oil outlet, control of the
pressure or flow of only one cavity of the actuator, large
pressure loss and poor state perception, and cannot
meet the high-precision position/speed control require-
ments of electric control and intelligent assistance in the
future, thus severely compromising the maneuverability,
load adaptivity, operating stability and energy saving per-
formance of the machine engine. The valve port inde-
pendent control technique can realize separate control
over the pressure/flow of two cavities of the actuator, has
the advantages of flexible control, high load adaptivity,
low power consumption and accurate control, and rep-
resents the development direction of high-end hydraulic
valves.
[0003] The multi-way valve is a multi-functional inte-
grated valve which mainly comprises two or more revers-
ing valves and integrates reversing valves, check valves,
overload valves, oil supplementing valves and braking
valves, and as a key part of the hydraulic system of en-
gineering machines, is located between a pump and an
actuating element and used for controlling the flow rate
and direction of hydraulic oil to control the movement
direction and speed of the actuating element of the en-
gineering machines.
[0004] At present, engineering machines generally
adopt four types of multi-way valves: throttling-type multi-
way valves, negative-flow multi-way valves, positive-flow
multi-way valves and load-sensitive multi-way valves.
The flow of the throttling-type multi-way valves, the neg-
ative-flow multi-way valves and positive-flow multi-way
valves is affected by the change of the load pressure;
and in case of a complex action, the flow flows to the
actuating element with a small load, such that the flow
cannot be distributed as expected. Therefore, the hy-
draulic system of engineering machines with a high con-
trol precision requirement generally adopts the load-sen-
sitive multi-way valve.
[0005] CMA90 and CMA200 multi-way valves of the
Eaton Cooperation are the best and mostly commonly
used two-core valve port independent control type multi-

way valves on the present market, the principle diagram
of which is shown in FIG. 1. Wherein, 1’ and 2’ are main
valve cores, the main valve core 1’ controls oil to flow in
via a port A, and the main valve core 2’ control oil to flow
out via a port B; and 3’ and 4’ are pilot valves, the pilot
valve 3’ controls the working state of the main valve core
1’ and the pilot valve 4’ controls the working state of the
main valve core 2’, such that separate control over the
port A and the port B is realized.
[0006] Because the oil inlet and oil outlet of traditional
multi-way valves are mechanically and fixedly connect-
ed, flow control of an oil inlet of the actuator and flow
control of an oil outlet of the actuator are mutually influ-
enced, and particularly, in a load condition, flow control
cannot be realized, and resource waste will be caused.
According to the CMA90 and CMA200 multi-way valves
of the Eaton Cooperation, the port A and the port B are
controlled separately, thus realizing the valve port inde-
pendent control function; however, multiple temperature-
pressure integrated sensors and displacement sensors
are installed, control is realized based on flow calculation
and pressure calculation, a control system is complex,
and the control precision is affected by multiple param-
eters such as the viscosity of oil, leading to instability of
the control system. In addition, the direction of oil ports
of the CMA90 and CMA200 multi-way valves of the Eaton
Cooperation is different from the direction of oil ports of
traditional multi-way valves, and the cost of multiple sen-
sors is high, so mass application of the CMA90 and
CMA200 multi-way valves cannot be realized under the
influence of multiple factors.

BRIEF SUMMARY OF THE INVENTION

[0007] In view of the defects existing in the prior art,
the invention provides a working link, a valve port inde-
pendent control type multi-way valve and an engineering
machine.
[0008] In a first aspect, the invention provides a work-
ing line.
[0009] The working link comprises:

a valve body, formed with an oil supply port P, a
working oil port A and a working oil port B;
a first main valve core, movably arranged in the valve
body and used for controlling oil to flow out via the
working oil port A and to return via the working oil
port B or controlling oil to flow out via the working oil
port B and to return via the working oil port A;
a second main valve core, movably arranged in the
valve body and used for controlling the quantity of
oil entering the working link from the oil supply port
P; and
a pilot control module, comprising a first pilot control
unit for controlling the first main valve core to move
and a second pilot control unit for controlling the sec-
ond main valve core to move.
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[0010] Optionally, an oil return port T1, an oil return
port T2, an oil supply line and working oil lines are ar-
ranged on the valve body;

the oil supply line is connected to the first main valve
core from the oil supply port P via the second main
valve core;
the working oil lines comprise a first working oil line
and a second working oil line, the first working oil
line is formed between the first main valve core and
the working oil port A, and the second working oil
line is formed between the first main valve core and
the working oil port B;
when the first main control core controls oil to flow
out via the working oil port A and to return via the
working oil port B, the oil supply line is connected to
the first working oil line, and the second working oil
line is connected to the oil return port T2; when the
first main valve core controls oil to flow out via the
working oil port B and to return via the working oil
port A, the oil supply line is connected to the second
working oil line, the first working oil line is connected
to the oil return port T1.

[0011] Optionally, a first port overflow valve is arranged
in the first working oil line, and a second port overflow
valve is arranged in the second working oil line.
[0012] Optionally, the working link further comprises a
pressure difference control module, the pressure differ-
ence control module is arranged between the oil supply
port P and the second main valve core and used for con-
trolling a pressure difference between an oil inlet and an
oil outlet of the second main valve core to be constant.
[0013] Optionally, the pressure difference control mod-
ule is configured as a compensation valve core.
[0014] Optionally, the first pilot control unit has a first
pilot control oil line and a second pilot control oil line, and
the first pilot control oil line and the second pilot control
oil line are connected to two control cavities of the first
main valve core respectively; and the second pilot control
unit has a third pilot control oil line, and the third pilot
control oil line is connected to a spring cavity of the sec-
ond main valve core.
[0015] Optionally, the first pilot control unit comprises
a first electric proportional pressure reducing valve and
a second electric proportional pressure reducing valve,
the first pilot control oil line is led out from an outlet of the
first electric proportional pressure reducing valve, and
the second pilot control oil line is led out from an outlet
of the second electric proportional pressure reducing
valve; and the second pilot control unit comprises a third
electric proportional pressure reducing valve, and the
third pilot control oil line is led out from an outlet of the
third electric proportional pressure reducing valve.
[0016] Optionally, the first pilot control unit comprises
a first electric proportional reversing valve, and the first
pilot control oil line and the second pilot control oil line
are led out from two outlets of the first electric proportional

reversing valve respectively; and the second pilot control
unit comprises a second electric proportional reversing
valve, and the third pilot control oil line is led out from an
outlet of the second electric proportional reversing valve.
[0017] Optionally, the working link further comprises a
control handle and a controller used for receiving a con-
trol signal from the control handle by means of a CAN
bus, and the controller calculates a displacement of the
first main valve core and/or the second main valve core
according to the control signal and controls the first main
valve core and/or the second main valve core to move
by means of the corresponding first electric proportional
reversing valve and/or second electric proportional re-
versing valve.
[0018] Optionally, an LS oil port and a load feedback
oil passage are arranged on the first main valve core, the
oil supply line is connected to the load feedback oil pas-
sage by means of the LS oil port, a first load-sensitive oil
line and a second load-sensitive oil line are arranged on
the valve body, a first LS overflow valve is arranged on
the first load-sensitive oil line, and a second LS overflow
valve is arranged on the second load-sensitive oil line;

when oil flows out via the working oil port A and re-
turns via the working oil port B, the load feedback oil
passage is connected to the first load-sensitive oil
line;
when oil flows out via the working oil port B and re-
turns via the working oil port A, the load feedback oil
passage is connected to the second load-sensitive
oil line.

[0019] Optionally, the working link further comprises
an electric-control LS overflow valve, and an inlet of the
electric-control LS overflow valve is connected to the load
feedback oil passage, the first load-sensitive oil line or
the second load-sensitive oil line.
[0020] Optionally, a first control and selection oil line,
a second control and selection oil line and a third control
and selection oil line are arranged on the valve body, the
first control and selection oil line is used for connecting
the inlet of the electric-control LS overflow valve and the
first load-sensitive oil line, the second control and selec-
tion oil line is used for connecting the inlet of the electric-
control LS overflow valve and the second load-sensitive
oil line, and the third control and selection oil line is used
for connecting the inlet of the electric-control LS overflow
valve and the load feedback oil line.
[0021] Optionally, the second main valve core is re-
placed with a plug; an LSA oil port, an LSB oil port and
a load feedback oil passage are arranged on the first
main valve core, the oil supply line is connected to the
load feedback oil passage by means of the LSA oil port
or the LSB oil port, a first load-sensitive oil line and a
second load-sensitive oil line are arranged on the valve
body, a first LS overflow valve is arranged on the first
load-sensitive oil line, and a second LS overflow valve is
arranged on the second load-sensitive oil line;
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when oil flows out via the working oil port A and re-
turns via the working oil port B, the LSA oil port is
connected to the first load-sensitive oil line by means
of the load feedback oil passage;
when oil flows out via the working oil port B and re-
turns via the working oil port A, the LSB oil port is
connected to the second load-sensitive oil line by
means of the load feedback oil passage.

[0022] In a second aspect, the application provides a
valve port independent control type multi-way valve.
[0023] The valve port independent control type multi-
way valve comprises one or more said working links as
described above.
[0024] In a third aspect, the application provides an
engineering machine.
[0025] The engineering machine comprises the valve
port independent control type multi-way valve as de-
scribed above.
[0026] Compared with the prior art, the technical solu-
tion of the invention has the following beneficial effects:
the working link can realize independent control over an
oil inlet and an oil outlet, and can use a manual control
mode, an electro-hydraulic proportion control mode, and
a CAN bus control mode. The problem of mechanical
and fixed connection of an oil inlet and an oil outlet of a
traditional multi-way valve is solved, and the degree of
freedom of control is increased; the problem of complex
and unstable control over an existing port-independent
valve is solved; moreover, the structure is simple, the
flow control precision is high, the cost is low, and switch-
ing between a port-independent valve and a traditional
pre-compensation load-sensitive multi-way valve can be
achieved by means of the combination of different ac-
cessories. With the development of the sensor technol-
ogy and the control technology in the future, flow calcu-
lation control and pressure calculation control can be re-
alized without changing the structure of the valve body;
moreover, the second main valve core is replaced with
a plug, and the pattern of a throttling opening in the first
main valve core is changed, such that the function of a
pre-compensation load-sensitive multi-way valve of a tra-
ditional structure can be achieved by means of the work-
ing link of this design.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0027]

FIG. 1 is a principle diagram of CMA90 and CMA200
multi-way valves of the Eaton Cooperation;
FIG. 2 is a principle diagram of Embodiment 1 of a
working link according to the invention;
FIG. 3 is a schematic structural diagram of Embod-
iment 1 of the working link according to the invention;
FIG. 4 is a principle diagram of Embodiment 2 of the
working link according to the invention;

FIG. 5 is a principle diagram of Embodiment 3 of the
working link according to the invention;
FIG. 6 is a schematic structural diagram of Embod-
iment 4 of the working link according to the invention.

[0028] In FIGS: 1, first main valve core; 2, second main
valve core; 3, compensation valve core; 4.1, first electric
proportional pressure reducing valve; 4.2, second elec-
tric proportional pressure reducing valve; 4.3, third elec-
tric proportional pressure reducing valve; 5.1, first port
overflow valve; 5.2, second port overflow valve; 6.1, first
LS overflow valve; 6.2, second LS overflow valve; 7,
check valve; 8.1, first control and selection oil line; 8.2,
second control and selection oil line; 8.3, third control
and selection oil line; 9, electric-control LS overflow
valve; 10.1, first electric proportional reversing valve;
10.2, second electric proportional reversing valve; 11,
manual end cover; 12, plug.

DETAILED DESCRIPTION OF THE INVENTION

[0029] Illustrative embodiments of the invention are ex-
plained below in conjunction with the accompanying
drawings, with various details to facilitate understanding,
and all these details should be construed as illustrative
merely. Therefore, those ordinarily skilled in the art
should understand that various transformations and
modifications can be made to the embodiments de-
scribed here without departing from the scope and spirit
of the invention. Similarly, for the sake of clarity and brev-
ity, commonly known functions and structures are not
described below.

Embodiment 1

[0030] As shown in FIG. 2 and FIG. 3, a working link
comprises a valve body, a first main valve core 1, a sec-
ond main valve core 2 and a pilot control module, wherein
an oil supply port P, a working oil port A and a working
oil port B are arranged on the valve body, the first main
valve core 1 is movably arranged in the valve body and
used for controlling oil to flow out via the working oil port
A and to return via the working oil port B or controlling oil
to flow out via the working oil port B and to return via the
working oil port A, the second main valve core 2 is mov-
ably arranged in the valve body and is used for controlling
the quantity of oil entering the working link from the oil
supply port P, and the pilot control module comprises a
first pilot control unit used for controlling the first main
valve core 1 to move and a second pilot control unit for
controlling the second main valve core 2 to move.
[0031] Specifically, an oil return port T1, an oil return
port T2, an oil supply line and working oil lines are ar-
ranged on the valve body, the oil supply line is connected
to the first main valve core 1 from the oil supply port P
via the second main valve core 2, the working oil lines
comprise a first working oil line and a second working oil
line, the first working oil line is formed between the first
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main valve core 1 and the working oil port A, and the
second working oil line is formed between the first main
valve core 1 and the working oil port B; when the first
main control core 1 controls oil to flow out via the working
oil port A and to return via the working oil port B, the oil
supply line is connected to the first working oil line, and
the second working oil line is connected to the oil return
port T2; when the first main valve core 1 controls oil to
flow out via the working oil port B and to return via the
working oil port A, the oil supply line is connected to the
second working oil line, the first working oil line is con-
nected to the oil return port T1; and a first port overflow
valve 5.1 is arranged in the first working oil line, a second
port overflow valve 5.2 is arranged in the second working
oil line, and the first port overflow valve 5.1 and the sec-
ond port overflow valve 5.2 are used for setting maximum
working pressures of the working oil port A and the work-
ing oil port B to protect an actuator.
[0032] In some embodiments, the working line further
comprises a pressure difference control module, which
is arranged between the oil supply port P and the second
main valve core 2 and used for controlling a pressure
difference between an oil inlet and an oil outlet of the
second main valve core 2 to be constant. In this embod-
iment, the pressure difference control module is config-
ured as a compensation valve core 3.
[0033] In some embodiments, the first pilot control unit
has a first pilot control oil line and a second pilot control
oil line, and the first pilot control oil line and the second
pilot control oil line are connected to two control cavities
of the first main valve core 1 respectively; and the second
pilot control unit has a third pilot control oil line, and the
third pilot control oil line is connected to a spring cavity
of the second main valve core 2.
[0034] In some embodiments, the first pilot control unit
comprises a first electric proportional pressure reducing
valve 4.1 and a second electric proportional pressure re-
ducing valve 4.2, the first pilot control oil line is led out
from an outlet of the first electric proportional pressure
reducing valve 4.1, and the second pilot control oil line
is led out from an outlet of the second electric proportional
pressure reducing valve 4.2; and the second pilot control
unit comprises a third electric proportional pressure re-
ducing valve 4.3, and the third pilot control oil line is led
out from an outlet of the third electric proportional pres-
sure reducing valve 4.3.
[0035] Further, the first main valve core 1 is used for
controlling an oil inlet direction and a return backpres-
sure. The second main valve core 2 is used for controlling
an oil inlet flow. A spring is arranged at one end of the
compensation valve core 3, the pressure of an end, with-
out the spring, of the compensation valve core 3 is an
inlet pressure of the second main valve core 2, the pres-
sure of the end, with the spring, of the compensation
valve core 3 is an outlet pressure of the second main
valve core 2, and the compensation valve core 3 is used
for controlling the pressure difference between the oil
inlet and the oil outlet of the second main valve core 2 to

maintain the pressure difference between the oil inlet and
the oil outlet of the second main valve core 2 approxi-
mately constant, thereby improving the control precision
of the oil inlet flow. The first main valve core 1 and the
second main valve core 2 work together to control the
return backpressure and the oil inlet flow of the actuator
separately so as to realize a valve port independent con-
trol function.
[0036] The compensation valve core 3 of the working
link can be removed directly, pressure sensors are ar-
ranged at the oil inlet and the oil outlet, a displacement
sensor is arranged on the second main valve core 2, and
a flow-pressure difference control algorithm is used to
control the flow of the actuator.
[0037] During the working process, the oil supply port
P of the working link is connected to P1 by means of a
throttling opening of the compensation valve core 3, P1
is connected to an oil inlet cavity of the second main valve
core 2, the oil pressure from P1 reaches a spring-free
cavity P3 of the compensation valve core 3 through an
oil passage in the compensation valve core 3, P1 is con-
nected to P2 by means of the second main valve core 2,
the displacement of the second main valve core 2 is con-
trolled by the third electric proportional pressure reducing
valve 4.3, and the oil pressure from P2 reaches P4
through an oil passage in the first main valve core 1 and
finally reaches a spring cavity of the compensation valve
core 3, thus guaranteeing that the difference between
the pressure of the second main valve core 2 in front of
the throttling opening and the pressure of the second
main valve core 2 behind the throttling opening is approx-
imately constant. In this way, the flow passing through
the second main valve core 2 is only related to the flow
area of the second main valve core 2, the flow area of
the second main valve core 2 depends on the displace-
ment of the second main valve core 2, the displacement
of the second main valve core 2 is determined by the
third electric proportional pressure reducing valve 4.3,
the third electric proportional pressure reducing valve 4.3
outputs a pilot control pressure in proportion to its control
current to control the displacement of the second main
valve core 2, and finally, the flow of the second main
valve core 2 is controlled to be in proportion to the control
current of the third electric proportional pressure reducing
valve 4.3.
[0038] After hydraulic oil passes through P2, the first
main valve core 1 reverses, and the hydraulic oil reaches
the working oil port A/B through the first main valve core
1. The movement direction of the first main valve core 1
is controlled by the first electric proportional pressure re-
ducing valve 4.1 and the second electric proportional
pressure reducing valve 4.2. (1) When a current is applied
to the first electric proportional pressure reducing valve
4.1, a generated pilot pressure reaches a spring cavity
of a manual end cover 11 through an oil passage in the
valve body, the first main valve core 1 moves towards a
spring-free cavity, oil from P2 reaches the working oil
port A, the working oil port B is connected to the return
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port T2, and the displacement of the first main valve core
1 is set according to a pressure required by the working
oil port B; in a load condition where the working oil port
B requires a high pressure, the displacement of the first
main valve core 1 is decreased to reduce the flow area
from the working oil port B to the return port T2, thus
increasing the pressure of the working oil port B. (2) When
a current is applied to the electric proportional pressure
reducing valve 4.2, a generated pilot pressure reaches
the spring-free cavity of the first main valve core 1 through
an oil passage in the valve body, the first main valve core
1 moves towards the spring cavity, oil from P2 reaches
the working oil port B, the working oil port A is connected
to the return port T1, and the displacement of the first
main valve core 1 is set according to a pressure required
by the working oil port A; in a load condition where the
working oil port A requires a high pressure, the displace-
ment of the first main valve core 1 is decreased to reduce
the flow area from the working oil port A to the return port
T1, thus increasing the pressure of the working oil port A.
[0039] When a large backpressure from the working
oil port A/B to the return port T1/T2 is needed, in order
to prevent a large pressure loss from P2 to the working
oil port B/A, the overlap, from P2 to the working oil port
A/B, of the first main valve core 1 is less than the overlap,
from the working oil port A/B to the return port T1/T2, of
the first main valve core 1, thus ensuring that the flow
area from P2 to the working oil port B/A is still large in a
case where the flow area from the working oil port A/B
to the return port T1/T2 is small.
[0040] That is, the first main valve core 1 controls the
oil inlet direction and the return restriction area, and the
second main valve core 2 controls the oil inlet flow, thus
realizing separate control over the oil inlet and the oil
outlet. The compensation valve core 3 is arranged in front
of the second main valve core 2, accurate flow control is
realized based on the pre-compensation load-sensitive
principle, and control is simple and stable.

Embodiment 2

[0041] As shown in FIG. 4, the working link further com-
prises an electric-control LS overflow valve 9, an inlet of
the electric-control LS overflow valve 9 is connected to
the load feedback oil passage, the first load-sensitive oil
line or the second load-sensitive oil line, a first control
and selection oil line 8.1, a second control and selection
oil line 8.2 and a third control and selection oil line 8.3
are arranged on the valve body, the first control and se-
lection oil line 8.1 is used for connecting the inlet of the
electric-control LS overflow valve 9 and the first load-
sensitive oil line, the second control and selection oil line
8.2 is used for connecting the inlet of the electric-control
LS overflow valve 9 and the second load-sensitive oil
line, the third control and selection oil line 8.3 is used for
connecting the inlet of the electric-control LS overflow
valve 9 and the load feedback oil line (a radial oil passage
in the axis of the first main valve core), and a check valve

7 is arranged between the load feedback oil passage and
an LS oil passage on the valve body. The first control
and selection oil line 8.1, the second control and selection
oil line 8.2 and the third control and selection oil line 8.3
are connected to an LSA oil passage, an LSB oil passage
and an LS oil passage in a valve seat of the electric-
control LS overflow valve 9, and the LSA oil passage,
the LSB oil passage and the LS oil passage in the valve
seat of the electric-control LS overflow valve 9 are con-
nected to an oil inlet passage of the electric-control LS
overflow valve 9. When the pressure of the LSA oil pas-
sage needs to be remotely controlled, the LSB oil pas-
sage and the LS oil passage in the valve seat of the elec-
tric-control LS overflow valve 9 can be blocked, only the
LSA oil passage remains unblocked, and at this moment,
the electric-control LS overflow valve 9 can remotely con-
trol the pressure of the LSA oil passage. The pressure
of the LSB oil passage and the pressure of the LS oil
passage can be remotely controlled in the same way.

Embodiment 3

[0042] As shown in FIG. 5, the first pilot control unit
comprises a first electric proportional reversing valve
10.1, and the first pilot control oil line and the second pilot
control oil line are led out from two outlets of the first
electric proportional reversing valve 10.1 respectively;
the second pilot control unit comprises a second electric
proportional reversing valve 10.2, and the third pilot con-
trol oil line is led out from an outlet of the second electric
proportional reversing valve 10.2; and the working link
further comprises a control handle and a controller used
for receiving a control signal from the control handle by
means of a CAN bus, and the controller calculates the
displacement of the first main valve core 1 and/or the
second main valve core 2 according to the control signal
and controls the first main valve core 1 and/or the second
main valve core 2 to move by means of the corresponding
first electric proportional reversing valve 10.1 and/or sec-
ond electric proportional reversing valve 10.2. In the
working process, an end cover of the control handle
sends out a signal, the signal is transmitted to the con-
troller by means of the CAN bus, the controller calculates
the desired displacement of the first main valve core 1
and the desired displacement of the second main valve
core 2 and outputs control current signals to the corre-
sponding first electric proportional reversing valve 10.1
and second electric proportional reversing valve 10.2,
the first electric proportional reversing valve 10.1 and the
second electric proportional reversing valve 10.2 start to
reverse to drive the first main valve core 1 and the second
main valve core 2 to move, and the displacement of the
valve cores is monitored in real time by means of dis-
placement sensors; and when the desired displacement
of the corresponding valve core is satisfied, the corre-
sponding first electric proportional reversing valve 10.1
and/or second electric proportional reversing valve 10.2
is controlled to be powered off. When the first main valve
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core 1 and the second main valve core 2 deviate from
original positions due to leakage of the pilot oil lines of
the first main valve core 1 and the second main valve
core 2, the first electric proportional reversing valve 10.1
and the second electric proportional reversing valve 10.2
are powered on again. Therefore, the first electric pro-
portional reversing valve 10.1 and the second electric
proportional reversing valve 10.2 are power on and off
frequently to maintain the first main valve core 1 and the
second main valve core 2 at desired positions. The first
electric proportional reversing valve 10.1 and the second
electric proportional reversing valve 10.2 are both three-
position four-way reversing valves.
[0043] An LS oil port and a load feedback oil passage
are arranged on the first main valve core 1, the oil supply
line is connected to the load feedback oil passage by
means of the LS oil port, a first load-sensitive oil line and
a second load-sensitive oil line are arranged on the valve
body, a first LS overflow valve 6.1 is arranged on the first
load-sensitive oil line, and a second LS overflow valve
6.2 is arranged on the second load-sensitive oil line; when
oil flows out via the working oil port A and returns via the
working oil port B, the load feedback oil passage is con-
nected to the first load-sensitive oil line; when oil flows
out via the working oil port B and returns via the working
oil port A, the load feedback oil passage is connected to
the second load-sensitive oil line; when the pressure of
the working oil port A or the working oil port B exceeds
the pressure of the corresponding LS overflow valve, the
corresponding LS overflow valve is turned on, the pres-
sure of the working oil port A or the working oil port B
further rises, the pressure of the corresponding LS oil
line will not rise anymore, the flow capacity of the com-
pensation valve core 3 is reduced, and the flow of the
actuator is decreased, thus fulfilling a safety protection
effect; moreover, an LSA pressure measurement port
and an LSB pressure measurement port can be arranged
correspondingly to measure the pressure of correspond-
ing LS oil lines.
[0044] In addition, a pressure measurement passage
for the working oil port A, the working oil port B and P2
can be reserved on the valve body to measure the pres-
sure of the working oil port A, the pressure of the working
oil port B, the pressure of P and the pressure of P2, such
that the flow and pressure of a main oil line are controlled
by flow calculation control and pressure calculation con-
trol.

Embodiment 4

[0045] As shown in FIG. 6, the second main valve core
2 in the above embodiments is replaced with a plug 12;
in a case where an LSA oil port, an LSB oil port and a
load feedback oil passage are arranged on the first main
valve core 1, the oil supply line is connected to the load
feedback oil passage by means of the LSA oil port or the
LSB oil port, a first load-sensitive oil line and a second
load-sensitive oil line are arranged on the valve body, a

first LS overflow valve 6.1 is arranged on the first load-
sensitive oil line, and a second LS overflow valve 6.2 is
arranged on the second load-sensitive oil line; when oil
flows out via the working oil port A and returns via the
working oil port B, the LSA oil port is connected to the
first load-sensitive oil line by means of the load feedback
oil passage; when oil flows out via the working oil port B
and returns via the working oil port A, the LSB oil port is
connected to the second load-sensitive oil line by means
of the load feedback oil passage; a high pressure from
the working oil port A or the working oil port B is guided
to a spring cavity of a compensation valve as control oil,
the compensation valve core 3 is provided with a spring,
the pressure of a spring-free cavity is the same as the
pressure of an oil inlet of the first main valve core 1, the
pressure of a spring cavity is the same as the pressure
of an oil outlet of the first main valve core 1, and a pressure
difference between the oil inlet and the oil outlet of the
first main valve core 1 is maintained approximately con-
stant by means of the compensation valve, thus fulfilling
the function of a traditional pre-compensation load-sen-
sitive multi-way valve.
[0046] The working link provided by the invention is
applied to a valve port impendent control type multi-way
valve to realize separate control over an oil inlet and an
oil outlet.
[0047] The valve port impendent control type multi-way
valve provided by the invention is applied to an engineer-
ing machine to improve the overall performance of the
machine.
[0048] Compared with the prior art, the working link,
the valve port independent control type multi-way valve
and the engineering machine provided by the embodi-
ments of the invention have the following advantages:
the working link can realize independent control over an
oil inlet and an oil outlet, and can use a manual control
mode, an electro-hydraulic proportion control mode, and
a CAN bus control mode. The problem of mechanical
and fixed connection of an oil inlet and an oil outlet of a
traditional multi-way valve is solved, and the degree of
freedom of control is increased; the problem of complex
and unstable control over an existing port-independent
valve is solved; moreover, the structure is simple, the
flow control precision is high, the cost is low, and switch-
ing between a port-independent valve and a traditional
pre-compensation load-sensitive multi-way valve can be
achieved by means of the combination of different ac-
cessories. In addition, with the development of the sensor
technology and the control technology in the future, flow
calculation control and pressure calculation control can
be realized on the premise of not changing the structure
of the valve body; moreover, the second main valve core
is replaced with a plug, and the pattern of a throttling
opening in the first main valve core is changed, such that
the function of a pre-compensation load-sensitive multi-
way valve of a traditional structure can be achieved by
means of the working link of this design, thereby improv-
ing the performance of the valve port independent control
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type valve and even the performance of the engineering
machine.
[0049] The above specific embodiments are not in-
tended to limit the protection scope of the invention.
Those skilled in the art should understand that, various
amendments, combinations, sub-combinations and sub-
stitutions can be made depending on design require-
ments and other factors. Any amendments, equivalent
substitutions and improvements made based on the spirit
and principle of the invention should also fall within the
protection scope of the invention.

Claims

1. A working link, comprising:

a valve body, formed with an oil supply port P,
a working oil port A and a working oil port B;
a first main valve core, movably arranged in the
valve body and used for controlling oil to flow
out via the working oil port A and to return via
the working oil port B or controlling oil to flow out
via the working oil port B and to return via the
working oil port A;
a second main valve core, movably arranged in
the valve body and used for controlling the quan-
tity of oil entering the working link from the oil
supply port P; and
a pilot control module, comprising a first pilot
control unit for controlling the first main valve
core to move and a second pilot control unit for
controlling the second main valve core to move.

2. The working link according to Claim 1, wherein an
oil return port T1, an oil return port T2, an oil supply
line and working oil lines are arranged on the valve
body;

the oil supply line is connected to the first main
valve core from the oil supply port P via the sec-
ond main valve core;
the working oil lines comprise a first working oil
line and a second working oil line, the first work-
ing oil line is formed between the first main valve
core and the working oil port A, and the second
working oil line is formed between the first main
valve core and the working oil port B;
when the first main control core controls oil to
flow out via the working oil port A and to return
via the working oil port B, the oil supply line is
connected to the first working oil line, and the
second working oil line is connected to the oil
return port T2; when the first main valve core
controls oil to flow out via the working oil port B
and to return via the working oil port A, the oil
supply line is connected to the second working
oil line, the first working oil line is connected to

the oil return port T1.

3. The working link according to Claim 2, wherein a first
port overflow valve is arranged in the first working
oil line, and a second port overflow valve is arranged
in the second working oil line.

4. The working link according to Claim 1, further com-
prising a pressure difference control module, where-
in the pressure difference control module is arranged
between the oil supply port P and the second main
valve core and used for controlling a pressure differ-
ence between an oil inlet and an oil outlet of the sec-
ond main valve core to be constant.

5. The working link according to Claim 4, wherein the
pressure difference control module is configured as
a compensation valve core.

6. The working link according to Claim 1, wherein the
first pilot control unit has a first pilot control oil line
and a second pilot control oil line, and the first pilot
control oil line and the second pilot control oil line
are connected to two control cavities of the first main
valve core respectively; and the second pilot control
unit has a third pilot control oil line, and the third pilot
control oil line is connected to a spring cavity of the
second main valve core.

7. The working link according to Claim 6, wherein the
first pilot control unit comprises a first electric pro-
portional pressure reducing valve and a second elec-
tric proportional pressure reducing valve, the first pi-
lot control oil line is led out from an outlet of the first
electric proportional pressure reducing valve, and
the second pilot control oil line is led out from an
outlet of the second electric proportional pressure
reducing valve; and the second pilot control unit com-
prises a third electric proportional pressure reducing
valve, and the third pilot control oil line is led out from
an outlet of the third electric proportional pressure
reducing valve.

8. The working link according to Claim 6, wherein the
first pilot control unit comprises a first electric pro-
portional reversing valve, and the first pilot control
oil line and the second pilot control oil line are led
out from two outlets of the first electric proportional
reversing valve respectively; and the second pilot
control unit comprises a second electric proportional
reversing valve, and the third pilot control oil line is
led out from an outlet of the second electric propor-
tional reversing valve.

9. The working link according to Claim 8, further com-
prising a control handle and a controller used for re-
ceiving a control signal from the control handle by
means of a CAN bus, wherein the controller calcu-
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lates a displacement of the first main valve core
and/or the second main valve core according to the
control signal and controls the first main valve core
and/or the second main valve core to move by means
of the corresponding first electric proportional re-
versing valve and/or second electric proportional re-
versing valve.

10. The working link according to Claim 1, wherein an
LS oil port and a load feedback oil passage are ar-
ranged on the first main valve core, the oil supply
line is connected to the load feedback oil passage
by means of the LS oil port, a first load-sensitive oil
line and a second load-sensitive oil line are arranged
on the valve body, a first LS overflow valve is ar-
ranged on the first load-sensitive oil line, and a sec-
ond LS overflow valve is arranged on the second
load-sensitive oil line;

when oil flows out via the working oil port A and
returns via the working oil port B, the load feed-
back oil passage is connected to the first load-
sensitive oil line;
when oil flows out via the working oil port B and
returns via the working oil port A, the load feed-
back oil passage is connected to the second
load-sensitive oil line.

11. The working link according to Claim 10, further com-
prising an electric-control LS overflow valve, wherein
an inlet of the electric-control LS overflow valve is
connected to the load feedback oil passage, the first
load-sensitive oil line or the second load-sensitive
oil line.

12. The working link according to Claim 11, wherein a
first control and selection oil line, a second control
and selection oil line and a third control and selection
oil line are arranged on the valve body, the first con-
trol and selection oil line is used for connecting the
inlet of the electric-control LS overflow valve and the
first load-sensitive oil line, the second control and
selection oil line is used for connecting the inlet of
the electric-control LS overflow valve and the second
load-sensitive oil line, and the third control and se-
lection oil line is used for connecting the inlet of the
electric-control LS overflow valve and the load feed-
back oil line.

13. The working link according to Claim 1, wherein the
second main valve core is replaced with a plug; an
LSA oil port, an LSB oil port and a load feedback oil
passage are arranged on the first main valve core,
the oil supply line is connected to the load feedback
oil passage by means of the LSA oil port or the LSB
oil port, a first load-sensitive oil line and a second
load-sensitive oil line are arranged on the valve body,
a first LS overflow valve is arranged on the first load-

sensitive oil line, and a second LS overflow valve is
arranged on the second load-sensitive oil line;

when oil flows out via the working oil port A and
returns via the working oil port B, the LSA oil
port is connected to the first load-sensitive oil
line by means of the load feedback oil passage;
when oil flows out via the working oil port B and
returns via the working oil port A, the LSB oil
port is connected to the second load-sensitive
oil line by means of the load feedback oil pas-
sage.

14. A valve port independent control type multi-way
valve, comprising one or more said working links ac-
cording to any one of Claims 1-13.

15. An engineering machine, comprising the valve port
independent control type multi-way valve according
to Claim 14.
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