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Impact Dynamics Modeling and Simulation Analyses of Pneumatic Cylinders
Du Qungui  Sun Zhiquan Huang Chongxi Zhai Xiaochen
South China University of Technology,Guangzhou,510640
Abstract; Impact of pneumatic cylinder at the stroke terminal was considered to be an integrated
system of vibrations, including slender piston rod, mass load, piston and end cover.Based on one-di-
mensional wave equation, a mathematical model of longitudinal vibration of slender piston rod was es-
tablished firstly. Impact force,contact displacement and contact time were analyzed by means of mode
superposition method. Then impact process of pneumatic cylinder was numerically simulated by non-
linear FEM software LS-DYNA.The variation of impact interface force and contact time were studied
in detail under different masses of driven load and impact velocities. Compared with numerical solution
of LS-DYNA., the accuracy of analytical solution was verified, and how impact force varies as velocity
and load was concluded. Vibration frequencies of impact response were furtherly analyzed, and reasons
for the changes of impact forces were studied. Research conclusions provide reference for design and
applications of pneumatic cylinders.
Key words: impact force of pneumatic cylinder; analytical solution; LS-DYNA simulation; fre-

quency analysis
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