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Design and Test of Electric-hydraulic Confluence Valve in
Double Pump Confluence System
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Abstract; In order to improve the efficiency and movement stability of the high power hydraulic system
and reduce the hydraulic impact and energy loss, an electric hydraulic joint valve was designed. The
opening and closing of the confluence valve was controlled by the joint control of feedback pressure in the
solenoid valve and the reversing valve. The fluid in the valve flowed bi-directional, so the flow speed
range was large and the actuator was fast. The valve structure parameters obtained by traditional
calculation, throttling groove was designed as U groove, and groove flow area was calculated in Matlab.
The AMESim model of the electro-hydraulic confluence valve was established and simulated, and the
simulation results showed that the flow range of this valve was 0 ~5.83 x 107> m’/s, and the flow rate
was stable; in 8 ~11.5 mm spool displacement range, the pressure loss of the confluence valve was
decreased with the opening of the valve. When the spool displacement was 11. 5 mm, the pressure loss of
the confluence valve was only 0. 18 MPa, and the energy loss was small. The test results of the hoisting
system of crane showed that the maximum flow rate of the valve was 6 x 10 > m’/s, and the pressure loss
at the maximum flow rate was 0. 27 MPa. In single pump mode when the hoist was lifted, the minimum
stable fretting speed of the reel was 1.9 r/min, the starting impact was 2. 1 MPa, the stop impact was
2.2 MPa, the starting delay was 0.7 s, and the stop delay was 0. 8 s; when the hoist was fallen, the
minimum stable fretting speed of the reel was 2. 17 r/min, the starting impact was 5.2 MPa, the stop
impact was 1.9 MPa, the starting delay was 1. 1 s, and the stop delay was 0. 75 s. In double pump mode

W H . 2018 —03 —26 &[0 H Y. 2018 —05 —09

E£WE . ERESULZITRIIE (2016 YFDO701001 ) FlH Je s AL FEARHIF Y 55 2 4 11 %% 4 5 45791 H ( XDJK2016B007 )

PEE B 22HE (1987—) , 55 PR 181, 3 ARl AL AL B L HL iR — R AL R F5T , E-mail ; li-ming. 2004@ 163. com
BEMESE HiE(1961—) , B, #087, FENSE LA IL B S b E RS E-mail ; yejin2007 @ gmail. com



354 P

b LB R

2018 4F

when the hoist was lifted, the minimum stable fretting speed of the reel was 2. 17 r/min, the starting

impact was 2. 5 MPa, the stop impact was zero, the starting delay was 0. 65 s, and the stop delay was

0. 28 s; when the hoist was fallen, the minimum stable fretting speed of the reel was 1.57 r/min, the

starting impact was 2. 7 MPa, the stop impact was 1.6 MPa, the starting delay was 0.57 s, and the stop

delay was 0. 31 s.
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Fig. 1 Principle of confluence valve
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Fig.5 Changing curves of flow area with spool displacement
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Fig.9 Electric-hydraulic confluence valve performance test
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