202448 A | A R A= £ %55 % % 8 )

doi:10.6041/j. issn. 1000-1298.2024. 08. 041

£ 2% 01 9 574 ) 1 45 B XY AR ELFE 1 B35 3% B 77 o 5

AEE E#MA HEE #HAAH #HIe
LIRS B AT IR 1, S 6111305 2. S HIHLT ARSI I BRSS9, 4 730050)

FEE : BF 0 U [R) A5 5 1) 2R 98 v R X PR T 48 e B 7 A 09 R T BR A S B D 1 o R SR G N R 2 —
it 3 67 8 0 e S 47 o IR 47 A X PR G AR 4 ) A5 1) T 00 BRVE I BR O vk o 23 BT T A% B IR Al X R T R 6 A 1 i ST 4 o
W] 2 AR X R G AR 480 A T BRAS R HLER . 72 AMESim Fp £ 5 19 45 60 280 10 0 57 4 o) IR 42 Al 0 BT R GRS 0, 7
RN RGEE S MG ESR ST 3 AT T P 2R G0 100 B A7 75 B R R 45t 1) bk 90 M D BRAS 1 00 o R T S A
LR R PR AR PR AT R GE S 6, A TN IR A e o D7 LS S R R B, R R 6 1 S 4 o I AR
PR 28 9030 3ok ASOH 1 A N7 4 1) B 9 7T AAR G b 52 07 BRI 5 7T LA 58 4 9 5 I X IR R 48 1) I 1) R D BR AR, W R
Geptsh AR ARG AR TN PR 5 240 G LA I gl 4 B 46 1) B ol B E SR S AR I K

KBRS S R s AEXTRRET ;TR BRAE 5 AR X AR5 TR 24 = '
R E %S TH3T X ERFRIRAG: A NEHHS: 1000-1298(2024)08-0437-09 OSID . g.

Elimination Method of Asymmetric Hydraulic Cylinder Pressure Jump
Based on Dual-spool Independent Metering Valve

SI Guolei' LI Binjie' WEI Jinhua’ WEI Xiaoling® WEI Liejiang’
(1. Sichuan Aerospace Fenghuo Servo Control Technology Corporation, Chengdu 611130, China
2. Key Laboratory of Advanced Pumps, Valves and Fluid Control System, Ministry of Education,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract. In hydraulic synchronous control system, the pressure jump generated by asymmetric cylinder
during changing the direction results in the oscillation and even instability of the synchronous control
system. Aiming at this problem, a method for eliminating pressure jump based on the dual-spool
independent metering valve controlling asymmetric cylinder system was proposed. Firstly, the
mechanisms of pressure jump generated by asymmetric cylinder were analyzed, in which the asymmetric
cylinder was respectively controlled by traditional valve, asymmetric valve and dual-spool independent
metering valve. Secondly, the models of traditional valve controlling asymmetric cylinder system and the
dual-spool independent metering valve controlling asymmetric cylinder system were built in AMESim.
Then the position following and the pressure jump in the traditional valve controlling asymmetric cylinder
system and dual-spool independent metering valve controlling asymmetric cylinder system were compared
and analyzed under different system pressures and different given signals. Finally, the experimental
platform of the dual-spool independent metering valve controlling asymmetric cylinder system was built to
verify the effectiveness of the proposed method. Simulation and experimental results showed that the
asymmetric cylinder system controlled by the dual-spool independent metering valve can realize position
following well through the fuzzy adaptive control algorithm. When the asymmetric cylinder changed
direction, the pressure jump can be completely eliminated, reducing oscillation of the system, and made
the system more stable. When the hydraulic cylinder was operated by square wave, the pressure impact
was larger than that when the sine wave was operated. This method was beneficial to achieve good
synchronous control effect.

Key words: dual-spool independent metering valve; asymmetric cylinder; pressure jump; asymmetric

valve; synchronous control
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