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Electromechanical coupling modeling and analysis of piezoelectric
damping laminated structures based on zig-zag hypothesis
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1.School of Energy Engineering, Yulin University, Yulin 719000, China;
2.School of Mechatronic Engineering and Automation, Shanghai University, Shanghai 200072, China;
3.School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, Beijing 100044, China

Abstract ; Based on the zig-zag theory and Hamiltonian principle, the electromechanical coupling dynamic finite el-
ement ( FE) model of piezoelectric damping laminated structure is established, the natural frequency and loss factor
of the structure is accurately calculated. The eight nodes quadratic element is adopt for FE modeling, each node
with seven DOFs, which considers the complex elastic modulus of damping layer. The correctness of model is veri-
fied by the calculation and simulation of an example in the literature. The effects of reinforcement orientation angle,
thickness of damping layer and structure curvature on the frequency and loss factor of piezoelectric damping laminat-
ed structure are investigated. This study can provide references for vibration control and optimization design of pie-

zoelectric damping laminated structures.
Keywords: piezoelectric damping laminated structure ; zig-zag hypothesis; damping analysis; dynamic modeling
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