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Simulation Study on Dynamic Analysis of Spring Type Needle
Valve to Absorb Surge Pressure in Pneumatic Cushion Cylinder

O|M =t - Qin Xiaofei - O| & - O|A ™ - ModH
J. G. Lee, X. F. Qin, J. Lee, J. C. Lee and H. M. Shin

Key Words : Dynamic Model(5-%=4d), Cushion Chamber(-A44)), Spring Component(~3Z % F-&) Needle
Valve(UEWMH), Peak Pressure(Z2 %2, Stability(SH44)

Abstract: The purpose of this study is to find the effective dynamic characteristics of an improved pneumatic
cushion cylinder with a spring type needle valve. The dynamic model represented the peak pressure control
method when the pneumatic cushion cylinder is moving forward or backward in the horizontal direction. It was
found from the simulation results that the peak pressure in the cushion chamber is affected by the spring, which
helps to understand the performance of the pneumatic cushion cylinder and to improve or design a better
cushion needle valve component. From the simulation results, the stability of pneumatic cushion cylinder with a

spring type needle valve was superior and its cushion capability was also better than that without the spring.
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(a) Photograph of pneumatic cushion cylinder with
shock absorber
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(b) Photograph of pneumatic cushion cylinder with
needle valve

Fig. 2 Photograph of a double acting pneumatic
cushion cylinder
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Table 1 The parameters of each component
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