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Abstract. In this paper, a semi-analytical method is developed for the indentation of a magneto-electro-
elastic (MEE) layer bounded to a substrate, as shown in Figure 1. The governing equations,
incorporating fully coupled mechanical, electrical, and magnetic fields, are formulated within the
framework of linear viscoelasticity and transformed into the Laplace domain to account for time-
dependent effects [1]. Within the SAM, a surface Green’s function for anisotropic MEE bimaterials is
first derived in the Laplace domain. This Green’s function inherently satisfies the interfacial continuity
conditions, thereby eliminating the need for discretization along the layer-substrate interface. As a
result, the proposed method significantly reduces mesh dependency, computational cost, and
implementation complexity. Furthermore, by employing the Green’s function as the kernel, the
influence matrices can be evaluated analytically, leading to enhanced numerical accuracy and
efficiency. Numerical results are presented to validate the formulation through comparisons with
limiting cases, including anisotropic viscoelasticity, and to demonstrate the effects of viscoelasticity,
material anisotropy, and magneto-electro-mechanical coupling on the contact response. The proposed
SAM provides a robust and efficient tool for analyzing time-dependent contact behavior in layered
multifunctional materials and offers valuable insights for the design of advanced smart structures.
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Figure 1: (a) Indentation on MEE viscoelastic layer-substrate (b) Modeling contact problem by SAM
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