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Simulation and Design of Dual-channel Gas-liquid Press Machine

Fan Weijun' Zhang Junxin' Wang Xueying' Zhao Jing’
(1. Institute of Precision Measurement and Control, China Jiliang University, Hangzhou 310018, China
2. Hangzhou Wolei Intelligent Technology Co. , Ltd. , Hangzhou 310018, China)

Abstract; To solve the high output press overshoot and low control accuracy problem existed in gas-liquid
press machine of single channel controlled mode, a gas-liquid press machine equipped with dual-channel
and dual-aperture modes was designed based on the gas-liquid pressure technology, while the speed of
press was controlled by the bigger aperture channel and the accuracy was controlled by the smaller one.
In order to study the dual-channel gas-liquid press machine’s features, the gas mass flow model and boost
process mechanical model were established on basis of gas-liquid control system. For the sake of
obtaining the cut-off pressure of auxiliary channel and the maximum deviation of output pressure, the
models were simulated with different air pressures and various main channel orifice areas under Matlab/
Simulink. The simulation results show that with the invariable cut-off pressure of auxiliary channel and
the same main channel orifice area, the higher the air pressure goes, the greater the maximum deviation
is; with the same air pressure, the smaller of main channel orifice area’s size is, the smaller of maximum
deviation is. To verify the feasibility of the cut-off pressure of auxiliary channel and the maximum
deviation of output pressure, a testing platform was set up. The test result shows that the maximum
deviation of output pressure is consistent with simulation result. The cut-off pressure of auxiliary channel
from the simulation can be used as a basis for designing the dual-channel gas-liquid press machine in
practical applications.
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Fig. 1  Structure diagram of gas-liquid pressurized cylinder
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Tab.1 Design parameters of press machine
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iy i 71 /kN 40
iy e KA 2 /N 100
e K47/ mm 150
W EFTHE/mm 20
W B 20
TR 2/ mm 1
TAESAZE/ (YK - min ") 10
I 1§42/ mm 80
LELELAR/mm 100
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Fig.2 Schematic of pneumatic system
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Fig.4 Output pressure curves
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Tab.3 Cut-off pressure of auxiliary channel kN

SUEIES AR/ mm®
/kPa 0.8 1.0 1.2 1.5
600 38.5 38.5
550 39.0 38.5
500 39.0 39.0 38.5
450 39.0 39.0 39.0 38.5
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Tab.4 Maximum deviation of output pressure

in the case of Table 3 N
SEET1 A/ mm®
/kPa 0.8 1.0 1.2 1.5
600 84 92
550 93 91
500 67 88 94
450 48 65 73 91
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Fig.5 Press experiment platform
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Fig.6 System hardware block diagram
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Tab.5 Maximum deviation of experimental

data output pressure N
S S S)/kPa

550 500

1 90 89

2 88 88

3 94 90

19 89 36

20 91 38
X 90. 4 88. 2
7 BAE 91 38
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