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Fig.1 Physical diagram of 3/2-way valve
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2—valve disc,3—valve disc porosity
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Fig.3 3D model of 3/2—way valve
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Dynamic characteristics and simulation of built-in pneumatic control valve of
pressure cylinder

WANG Cheng-gang, ZHANG Bo ,YAN Fu-rong ,HE Fan
School of Mechanical & Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To solve the problem of pressure cylinder power adaptation, the dynamic characteristics of built-in
two-position three-way pneumatic control valve in the pressure cylinder was studied. The built-in pneumatic
control valve was modeled and simulated by using the pneumatic component design and the hydraulic compo-
nent design components library of AMEsim software, and the displacement, velocity, mass flow and enthalpy
flow of the valve under different working pressures were also analyzed. The results show that the reversing
time of valve is about 195 ms when the working pressure is 5 bar, and the valve reversing speed increases
13 ms when the working pressure increases lbar every time in ranges of 0.5-0.8 MPa; the peak values of
mass flow and enthalpy flow of built-in pneumatic control valve increase with air pressure increasing, while
the time to peak values and to O values have no significant differences. What’s more, the start-up pressure of
built-in pneumatic control valve is 0.24 MPa, and the response time is about 35 ms . The mathematical re-
sults and simulation data remain in an acceptable range, and the results are reliable.

Keywords: pressure cylinder; AMEsim modeling and simulation; built-in pneumatic control valve,dynamic

characteristics
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