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AMESim simulation analysis on dynamic characteristics of servo valve
driven by pilot value core in forging machine
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Abstract; In order to improve the precision control of flow for the servo valve used in forging hydraulic press, a servo valve with an elec-
tric drive screw driving pilot valve core was developed to achieve high precision control effect and significantly reduce the impact force
caused by hydraulic pressure, and the pilot inlet valve and the main inlet valve were kept in a nested state to have feedback function of
mechanical position information. Then, the AMESim simulation platform was used for simulation analysis. The step response characteris-
tics show that the main inlet valve core closes when it reaches 0. 04 s, and the main valve outlet flow rate reaches 282 L « min~' when it
reaches 0. 1 s, which meet the performance requirements. The opening and closing characteristics show that after the pilot valve core is
opened, the speed of the main inlet valve core is slower than that of the pilot inlet valve core, causing obvious lag, and then reaching the
fully open state. The characteristics of position matching between stages indicate that the pilot inlet valve core closes, and then the main
inlet valve core follows and closes, which also produces static difference.
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Fig. 1 Schematic diagram of servo valve structure
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Fig. 2 AMESim simulation model of servo valve
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Fig. 4 Displacement and flow responses for valve core
(a) Displacement response  (b) Flow response
6 300
—a— S PR A —=— S PR B
4 o ERBEE ~200 |  —e— EFWEE
g
: S
2 5
2t 5= 100 |
0 _I 1 1 1 1 1 0 _I 1 1 1 1 1
0.00 0.02 0.04 0.06 0.08 0.10 0.00 0.02 0.04 0.06 0.08 0.10
i fal/s HiF [)/s
(@) (b)
[# 5 - FES T B AL 5 I e e oy
ﬁﬁz”@ﬁ‘ (b) ¥t B M Jiy

Fig. 5 Displacement and flow responses of valve core under opening and closing signals

(a) Displacement response
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Fig. 6 Opening and closing characteristics of valve core
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