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Abstract: In this work, we consider a dynamical unilateral contact problem with
Coulomb’s friction and thermo-electroelastic effects. We focus here on the dynamical
effects such as frictional heating and thermal softening at the contact interface. The
thermo-electro-elastic constitutive law is assumed to be linear and the foundation
is thermally and electrically conductive. We derive a variational formulation of the
problem and establish the existence of a weak solution. The proof is based on a suit-
able combination of the penalty method, standard arguments of variational equations
and fixed point theorem.
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1 Introduction

A piezoelectric material is a substance that generates electrical charges when mechani-
cal pressure is applied and mechanically deforms when an electric field is applied. As a
result, the piezoelectric material performs the function of a transducer, converting elec-
trical energy into mechanical energy and vice versa. These so-called smart materials,
among other things, are used as switches in radio-logic, electric-acoustic, and measuring
devices. Piezoelectric materials have been extensively studied, and one natural extension
of these coupled electro-mechanical models is to include temperature as an additional
state variable to account for thermal effects as well as piezoelectric effects.
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