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1. Introduction

To determine the deformation of a body from the system of differential equa-
tions governing its thermo-mechanical deformations, we need side conditions such
as boundary conditions. The most frequently employed boundary conditions are
those of place and/or traction in a purely mechanical problem and of temperature
and/or heat flux in a thermal problem. These and other more familiar mechanical
boundary conditions are summarized by SEWELL [1, eqns. (9)-(13)]. The frequently
considered thermal boundary conditions are discussed by CARSLAW & JAEGER |[2,
Chapter 1]. It seems that the interest in non-classical mechanical boundary condi-
tions originated in the study of elastic stability, and a convenient reference for the
various mechanical loadings considered up to 1961 is the book by BoLoTIN [3].
In this book, BoLoTiN discusses many elastic-stability problems under follower
loads, defined as those which follow in a prescribed manner the deformation of the
surface element upon which they are acting. More general than these are the con-
figuration-dependent loadings [1] defined * by an a priori assumption that the load
acting at a material boundary point is calculable from an assigned function of at
most the displacement of that point and its neighbors. SEWELL also gives sufficient
conditions for such loadings to be conservative. In [4], NEMAT-NASSER states that
surface tractions are usually prescribed so as to represent the interaction between
a deforming body and its surroundings. He proposes that applied surface trac-
tions on a body be represented by forces which are defined on material neigh-
bourhoods as vector valued functions of the displacement, velocity, acceleration
and their first and higher order gradients with respect to the particle positions in

* Cf. SeweLL [1, p. 3271
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