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DYNAMIC ANALYSIS OF PIEZOELECTRIC ISLAND-BRIDGE
STRUCTURE BASED ON GEOMETRIC INTEGRAL METHOD "
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Abstract Due to its excellent ductility, the flexible electronic device, which is based on the island-bridge struc-
ture, has wide applications in wearable skin electronics and aerospace. Lead zirconate titanate (PZT) is an ideal
material to fabricate the island-bridge structure for flexible electronic devices, because of its excellent electrical
and mechanical properties. However, those kinds of devices would work in a complex environment, and their sta-
bilities would be influenced by the complex environment. Therefore, dynamic behaviors of the buckled island-
bridge structure will be investigated in this paper. Firstly, based on the theory of Timoshenko beam, the gover-
ning equation of the buckled piezoelectric island-bridge structure with fixed ends is derived. Secondly, the Galer-
kin method is utilized to transform the partial differential equation into an ordinary differential equation. Thirdly,
the geometric integral method is used to solve the corresponding dynamic equations. Finally, through several nu-
merical examples, effectiveness and advantages of the geometric integral method are verified, and influences of
temperature change and voltage on the dynamic response of the buckled island-bridge structure are discussed.

The results of this paper would be useful to guide design of piezoelectric island-bridge-based flexible electronics.

Key words island-bridge structure, timoshenko beam, geometric integration method, dynamic response
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