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(a) A film is bonded to a pre-stretched substrate (b) The film buckles after the prestrain is released
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Fig. 1 The structure in a stiff thin film bonded to a compliant thick substrate
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Fig. 2 Dynamic response
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Fig. 3 The critical load in dynamic buckling
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Analysis on nonlinear dynamic buckling of flexible electronic components”

ZHANG Xiao-qing, OU Zhi-cheng
(School o f Civil Engineering and Transportation s South China University
of Technology, Guangzhou 510640, Guangdong, China)

Abstract: This paper studies the dynamic buckling problem of the flexible electronic components, a
stiff film bound to a compliant substrate. The substrate and the film are described by the small de-
formation theory and the Kirchhoff plane plate theory, respectively. A Lagrange function of the film
is obtained, including its strain energy., kinetic energy and the work from the substrate. Dynamic
buckling governing equation of the film is deduced according to the Euler-Lagrange equation. The dy-
namic responses of the film under linear load are solved. And the critical load is determined by the
B-R criterion. The critical load in dynamic buckling is larger than that in static buckling. The ampli-
tude response in dynamic buckling vibrates around that in static buckling.

Key words: solid mechanics; dynamic buckling; B-R criterion; flexible electronic component; film;

substrate
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