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Abstract: Aiming at the non-linear flow problem caused by dead zone of electro-hydraulic servo valve without spool displacement, based
on the analysis of the dead zone model of electro-hydraulic servo valve, a compensation model for the dead zone of electro-hydraulic servo
valve with differential pressure feedback was designed to achieve the compensation function of dead zone without displacement feedback.
Then, the simulation compensation voltage signal was added to the control system of electro-hydraulic servo valve, and the flow rate of pro-
portional flow valve was rapidly compensated by setting the “voltage-flow” slope of the proportional flow valve in different changing stages.
According to the difference of the dead zone for electro-hydraulic servo valve under different inlet and outlet differential pressure, the com-
pensation analysis for the dead zone of electro-hydraulic servo valve was carried out. The simulation results show that under the static con-
trol characteristics, when the inlet and outlet differential pressure rises from 2 MPa to 6 MPa, the spool displacement decreases by nearly
0.1 mm (maximum) , and the flow dead zone shrinks by about 2%. However, under the dynamic control characteristics, the proposed
compensation method reduces the dead zone of electro-hydraulic servo valve to 3%, and the compensation method is completely feasible.
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Fig. 1  Structure diagram of electro-hydraulic servo valve
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Fig. 2 Dead zone model of electro-hydraulic servo valve
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Fig. 3 Principle diagram of compensator
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Fig. 6 Static control characteristics before and after compensation
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Fig. 7 Dynamic control characteristics before and after compensation

(1] 453, AU, SRER. A2 m i AL B ] R A ol 2R e
BEGO5E [J]. BIREAR, 2020, 45 (2): 144-152.
Niu Y, Quan X H, Zhang Y J. Modeling and simulation on electro-
hydraulic servo control system for radial forging hydraulic press [J].
Forging & Stamping Technology, 2020, 45 (2) . 144-152.

(2] E#, 88, AUE, 55 BT XU MEAm (7 ) M 1) i
WRFFMERTTE [J]. HLBRCHEEAR, 2018, 54 (20) : 287-296.
Wang H, Huang ] H, Quan L, et al. Characteristics of proportion-
al flow valve based on bilinear interpolation control strategy [ J].
Journal of Mechanical Engineering, 2018, 54 (20) . 287-296.

[3] MR, DR, BUlhe, S5 S IR0 O P A AR A
EETFE [1]. MLt Silig, 2020, (9): 144-148.
FuY M, Luo W D, He D H, et al. Numerical simulation of inter-
nal flow field in shut-off process of the socket valve core [ J]. Ma-
chinery Design & Manufacture, 2020, (9) . 144-148.

(4] R, XUREYH, AAAL, 5. FETHURFE] PID #2202 IR
PrEREREREE (1], #ERR, 2020, 45 (5) . 167-170.
Song Z, Liu Z Z, Shi M L, et al. Electro-hydraulic position synchro-
nization control algorithm on integral separation PID neural network
[J]. Forging & Stamping Technology, 2020, 45 (5): 167-170.

[5]  EMR, Wlig, PRaih, % PAeHLR RS B3 0 5 19 i
PATRRE [J]. WRAHLAL, 2020, 48 (6) : 44-50.
Wang H M, Hu F, Chen R C, et al. Regulation characteristics of
high-pressure bypass valve with airfoil-shaped spool for steam tur-
bine [ J]. Fluid Machinery, 2020, 48 (6): 44-50.

[6] Huang J H, Dai J J, Quan L, et al. Performance of proportional
flow valve with pilot pressure drop-spool opening compensation
[J]. Journal of Dynamic Systems, Measurement & Control, 2017,
139 (1): 011009.

(7] &, BRAZ. ALIRUIRI IR AR G0 o0 B BRI o1 o B 42 Tl 5 i Bk 5
[J]. ®ES5S3h, 2019, (7). 107-113.
Wang H, Hou D D. Research on flatness based controller for posi-
tion tracking control of electro-hydraulic servo system [ J]. Chinese
Hydraulics & Pneumatics, 2019, (7). 107-113.

[8] HIMR, Bk, Mg, . HTHRIGHM AR Ho] R sh 1
FMETTHMIE [T]. HLHLTAR, 2021, 38 (11): 1444-1450.
Bai J, Zhao B, Hao Y X, et al. Hydrodynamic compensation
method of proportional valve based on valve spool structure optimi-
zation [ J]. Mechanical & Electrical Engineering, 2021, 38
(11) ; 1444-1450.

(TF#£5% 166 )





