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Abstract 
Inertial and thermal effects play essential role in the description of wave motion in 
microstructured solids. As it recently mentioned by Maugin [1], a difficulty with the definition 
of microinertia was noted even by Germain [2]. It is expected that temperature gradient effects 
at the microstructure level may provide wave type of temperature propagation [3].  As shown 
in [4,5], the dual internal variable theory is sufficiently general to model the micromorphic 
elasticity and the influence of microtemperature understood as a fluctuation of the 
macrotemperature due to the influence of the existing microstructure. This approach extends 
the single internal variable theory [6].  The overall description of thermomechanical processes 
in microstructured solids includes both direct and indirect couplings of equations of motion and 
heat conduction at the macrolevel. In addition to the conventional direct coupling, there exists 
a coupling between the macromotion and the microtemperature evolution. The governing 
equation for microtemperature appears to be hyperbolic, which induces a wavelike 
propagation for macrotemperature due to the coupling of governing equations [7]. 
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