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Dynamic Simulation of Cushioning Pad Package with Seven Degrees of Freedom

CHEN Ning, ZHANG Gong-xue
(Shaanxi University of Science & Technology, Xi'an 710021, China)

ABSTRACT: The work aims to conduct the kinetic analysis on the packaging pad with seven degrees of freedom with
respect to the four-corner cushion to lay the foundation for the simulation with such kind of pad. Matlab was used for
programming to generate random Gauss white noise, and the white noise was filtered. After that, the ode15s module was
used to solve the dynamic differential equation of the pad packaging system with seven degrees of freedom based on en-
ergy method. The vertical vibration displacement of all legs was consistent, with the numerical value less than 8 mm, the
deflection angle displacement between 0.006 and 0.008 rad and the vertical displacement response of the package lower
than 6~6.8 mm. In such case, the cushioning characteristics of the cushioning pad were verified under this working condi-

tion. Under the action of such excitation and the vibration of packaging system, the transported package is effectively

protected and the simulation results are achieved through the matching of the linear trend and the measured data.
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Fig.1 Cushioning pad structure of solid foam material
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Tab.1 Cushioning pad parameters of a solid foam material

W WiES A W BE/ RHJE/
%= (g) #/Hz (Nm') (Nsm!")
1 400 34.625 18932.1 2.685
2 1400 26.125 37722.5 7.640
3 2500 18.750 34697.8 8.924
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Fig.2 Spatial dynamic model of cushioning pad
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Tab.2 Packaging system parameters
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Fig.3 Gauss white noise excitation
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