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1. Introduction. In motions of nonlinear viscoelastic materials the
dissipative effects due to memory restrain disturbances of small ampli-
tude, but the destabilizing effects of nonlinearity in the instantaneous
response are dominant for disturbances of large amplitude. The dif-
ficulties inherent in the study of general materials with memory have
led to an interest in models that capture the interaction between dissi-
pation and nonlinearity, but are sufficiently simple to allow analysis of
corresponding history-value problems. In one space dimension a class
of mechanical models with this property is based on single-integral laws,

(1.1) σ(t) = σ̂(ε(t)) +
∫ ∞

0

σ̃(ε(t), ε(t− s), s) ds,

giving the stress σ(t) when the strain ε(τ ) is known at all past times
τ ≤ t.

There is a large literature (cf., e.g., [13] and the references cited
therein) concerning history-value problems associated with (1.1); in
particular, under physically natural assumptions on σ̂ and σ̃, a globally
defined smooth solution exists provided the data are smooth and
sufficiently close to equilibrium. Similar results have been obtained
for rigid heat conductors of single-integral type (cf., e.g., [1]) and for
thermoelastic heat conductors (cf., e.g., [8, 14, 16]). However, to
our knowledge there are no general results applicable to nonlinear
materials of single-integral type for deforming bodies under varying
temperature. Our objective here is to study such problems using, as
a basis, a thermodynamic theory of viscoelastic materials of single-
integral type developed in [6]. (A general theory of thermodynamics
of materials with memory was developed earlier by Coleman [2]. Much
of Coleman’s theory applies to single-integral laws; however, because
single-integral laws have such restricted form, the corresponding set of
thermodynamical restrictions is richer than the set originally derived by
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