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Analysis on Electro-mechanical Impedance for a Laminated Beam with

Imperfect Interfaces and Parameter Configuration

ZHENG Ji, YAN Wei*, ZHI Jun-jing
( Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China )

Abstract: The Electro-mechanical impedance (EMI) model is established by employing the finite element
software ANSYS. Firstly, the linear spring law is utilized to describe the interfacial properties between the layers

of the host structures. Comparison with the existing experimental and numerical results is made to reinforce the
presented analysis, in which both the interfacial debonding and sliding effects are taken into account. Secondly,
the proposed model is employed to indentify the interfacial damages for a laminated beam. The results show that

the presented method can detect the appearance and development of the interfacial damages. Finally, the effects
of various parameters on the EMI model are highlighted, which include the bonding layer between the

piezoelectric patches and the host beam.

Key words: three dimensional finite element; EMI; laminated structure; imperfect interface; damage detection



