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Fig. 1 Schematic of VCCT for 3D FE analysis
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Fig. 2 The variation of energy release rate with time ¢
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Fig. 3 Configuration model of PZT/composite beam
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Fig. 5 The influence on the response of G/G, with

crack surface contact and piezoelectricity
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Fig. 6 Response curves of G/G, under different voltages
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Fig. 7 Response curves of G/G, under different stacking

sequences (R = —0.28)
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Fig. 8 Response curves of G/G, under different stacking

sequences (R=0. 28)
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Fig. 9 Response curves of G/G, under different

dampings (R=0. 28, a.=0.01)
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Fig. 10 The variations of maximum G/G, vs. R under

different dampings (a.=0.01)
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Interfacial fracture analysis of PZT/composite beams
under electrical-mechanical impact loading

BAl Rui-xiang® , WANG Liang, CHEN Hao-ran

( State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology .,
Dalian 116024, China )

Abstract: The interfacial fracture for a PZT/composite beam under electrical-mechanical impact
loading is investigated based on a nonlinear finite element analysis method. Virtual crack closure
technique is used to evaluate the energy release rate of crack tip with the time. Contact elements are
set up on crack surface and in the area in contact under impact loading to prevent the penetration
between PZT and composites. The comparison between present and literature results shows the
validality of solution scheme. Numerical results are provided to show the effects of piezoelectricity,
the contact of crack surface, voltage, the stack sequence of composites and damping of piezoelectric
composites on the resulting interface dynamic energy release rate. The proposed method and
conclusions provided would be a useful contribution for dynamic interface crack arresting design of

PZT/composites.

Key words: piezoelectric composite; interface {racture; impact; crack; electrical-mechanical coupling



