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This study proposes an incremental mean dilatation method to conduct the thermo-
mechanically coupled analyses for nearly incompressible hyperelastic materials by the use
of low-order elements. The mean dilatation method to avoid volumetric locking of fi-
nite element solution is reformulated after the fashion of thermo-mechanically coupled
incremental variational framework. Then, the equilibrium temperature resulting from the
volume change is originally introduced in connection with the introductions of volume
change and pressure, which are constant in a whole domain of continuum body. As a
result, the thermo-mechanically coupled problem, including control of volume change, is
variationally consistent, so that we can enjoy several benefits associated with numeri-
cal convergency and efficiency. In particular, taking advantage of the benefit, which the
consistent tangent modulus necessarily becomes symmetry, the fully implicit update algo-
rithm based on the standard type of Newton-Raphson method is constructed. To validate
the performance of the proposed method, the Cook’s plane strain problems are solved
by means of three kinds of numerical methods: a conventional method using 1st order
element, a conventional method using 2nd order element, the proposed method using 1st
order element.
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Table 1 Material parameters of Gent thermo-hyperelastic model
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