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Dynamic response of a functionally graded foam structure

LU Fu-de, GAO De
(Ningbo College of Technology, Zhejiang University, Ningbo 315100, China)

Abstract ;

curve of a typical foam structure, an effective and simplified constitutive relationship of the foam structure was proposed.

Based on characteristics of linear elastic zone, yield plateau and densification one for the stress-strain

Then, a functionally graded foam sturcture was introduced, and the dynamic model of this cushioning structure was built.
The effects of gradient function, density difference, and shock input energy on the impact response of the functionally
graded foam structure were analyzed with Runge-Kutta method. The results revealed that a functionally graded foam
structure is efficient to smaller shock input energy conditions. The study results provided a reference for extending the
application range of foam structure materials.
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Fig. 1 Characteristics of hyperbolic

tangent and tangent function
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Fig. 2 stress-strain curves of

foam with different densities
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Fig. 3 impact model of functionally

graded foam system
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Solid lines: functionally graded foam response,

Dotted line; uniform foam response
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