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Static response of a layered magneto-electro-elastic half-space structure
under circular surface loading

Jiangyi Chen®, Junhong Guo®

(a. School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)
(b. Department of Mechanics, Inner Mongolia University of Technology, Hohhot, 010051, China)

Abstract: A cylindrical system of vector functions, the stiffness matrix method and the correspanding recursive
algorithm are proposed to investigate the static response of transversely isotropic, layered
magneto-electro-elastic (MEE) structures over a homogeneous half-space substrate subjected tocircular surface
loading. In terms of the system of vector functions, we expand the extended.displacement and stresses, and
deduce two sets of ordinary differential equations, which are related to the expansion coefficients. The solution
to one of the two sets of these ordinary differential equations can be evaluated by using the stiffness matrix
method and the corresponding recursive algorithm. These expansionicoefficients are then integrated by adaptive
Gaussian guadrature to obtain the displacements and stresses’in the"physical domain. Two types of surface loads,
mechanical pressure and electric loading, are considered in thesnumerical examples. The calculated results show
that the proposed technique is stable and effective in analyzing the layered half-space MEE structures under
surface loading.
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1. Introduction

Solving the.preblem of surface loading over layered structures is very meaningful work in
various engineering applications. The static deformation in elastic layered structures induced by
surface loading/was discussed in many early publications. Related techniques on this area were
introducedyin the literature™™!. For example, Singh!! solved this problem using the propagator
matrix method and the generalized Love's strain potential. Pan® also investigated a similar
problem by employing the propagator matrix method and expansion of vector functions in the
Cartesian and cylindrical systems. Due to their powerful ability of converting one type of energy
into another (among the magnetic, electric, and mechanical fields), the MEE materials and
structures have shown widely potential applications in smart actuators and sensors*. For instance,
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