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A Method to Avoid the Infinity of Cushion Material during the Process to

Solve Dynamic Response of Packaging System

ZHENG Hao-hua
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Abstract:; The constitutive relation of cushion material is often simplified to be ideal cubic nonlinear and hyperbolic
nonlinear in solving packaging dynamics. Due to the finiteness of cushion material is neglected, the exact response is
difficult to obtain. The stress of cushion material can reach infinity when the cushion material being compressed to be
extreme position, so it avoid the infiniteness of cushion material by using tangent function to express the special me-
chanical phenomenon. The numerical examples show the response of packaging system can exceed the extreme position
even the thickness of the material if not considering the constrained conditions, and the optimized packaging structure
can not be available; the error results are disappeared when tangent function is involved to modify the constitutive rela-
tionships.
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Fig. 1 Schematic diagram of cushion packaging system
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Fig.2 Response curves of cubic nonlinear system

without considering restricted condition
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Tab.1 Optimization parameter results of cubic nonlinear

cushion packaging structure

T8 A/m’ h/m j.’,.,/g ¥w/h
KEZERRSI 2 0.001 0.007 88.97 4.8
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Fig. 3 Response curves of cubic nonlinear system
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Fig. 4 Response curves of hyperbolic tangent nonlinear

system not considering restricted condition
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Tab.2 Optimization parameter results of

hyperbolic nonlinear cushion packaging structure

T A/ h/m Yu/8 y./h
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Fig. 5 Response curves of hyperbolic tangent nonlinear

system considering restricted condition
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