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Valve Electro-Hydraulic Servo Opening Control Based on
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Abstract: In view of the problems existing in the electro-hydraulic servo opening control system, such as nonlinearity, load
disturbance and time variability, in our present study the electro-hydraulic servo opening control system of butterfly valve
was taken as the research subject, AMESim software was used to build the physical model of the system, MATLAB software
was used to build the control model, and the two were jointly simulated. Furthermore, the control performance of conven-
tional proportional-integral-derivative control (PID control) and self-tuning fuzzy PID control was compared. The experi-
mental results show that compared with the conventional PID control, the electro-hydraulic servo opening control system
with self-tuning fuzzy PID control mode had smaller overshoot, shorter adjustment time, greatly improved accuracy, and
also had good robustness to disturbance.

Key words: electro-hydraulic servo system; AMESim-MATLAB joint simulation; fuzzy PID control

5l3c4E3K:

F AN, R, kS SR TN PID AR T ROBARIAROT BE R (0], RERHR 24, 2024, 39 (2) : 65-70.

GAO J, YANG S F, GAO Z. Valve electro-hydraulic servo opening control based on fuzzy PID control [J]. Journal of Tianjin
university of science & technology, 2024,39 (2) : 65-70.

FL YR fr) R A ) R 8 HAT e R | B O | R
FE G AR, T TR AR R U T e
WAV IR RG2S HARLAE | B3 IR T
A SR o 5% H R PID 51 (proportional-
integral-derivative control) , & il #F S FfEd e, H
TR AR YR 5O 91 N TR B e 22 i

s HEE: 2023-06-06; f&EIHEI: 2023-08-23

A BASE PID P B2 R RET I RS Mk RESR
B FEHRL PID 451 o5 | ARDRIFa il 53, ) FHA
TS PID 288, X FEANH T 45 55 B
PID & AR ¥ il S0k A e ot , A S bk | 3
A3 A R FGE 1 B 0 A BE 75 i i P A3
DA o ) 1) R VB A AT 5 ) R G A g X 42,

EEEN: & A096—), F, IWAKRA, WLoFrd; BEEE: X, ##2, yangsf@tustedu.cn



. 66

73T AMESim #4:F1 MATLAB 3k A8k &5 5
WF5T, ¥ w0 R PID il FE SR R B A4 &
G LR PID &I, EEHIER P 3 4 PID 24K
HBEAEE BB, B ] R RO B i R 5 A
U A R B o TR R

1 BIRRERFEES Ry TERE

FL YRR IO BEZE i R ST I BRI T 1 P o 4
T b ALY 20 5 OB AR E A SR B S B 2
2, 30 T A MR A A ) L 48 £ Al R g 1R E, BT
SO B R PR B ALARS , A A7 bt 2 52, S
U R E B AT R

i AR iy O

I
B ARREARFERH ARG REE

Fig. 1 Schematic diagram of electro-hydraulic servo open-
ing control system
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Fig. 2 Open loop Bode diagram of control system
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Fig.3 Membership curve
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Fig. 4 Fuzzy control rules
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Fig. 6 Simulation model of valve electro-hydraulic servo opening control system
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Fig.7 Step input valve opening tracking response curve
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