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Abstract

The present study deals with the thermo elastic analysis of an arbitrary structure using the
energy method. The structure is loaded under temperature gradient. This structure can be
subjected to external loads such as rotational load and inner and outer pressures. Energy
method is employed for the first time in the general analysis of piezoelectric structures.
Energy equation with regarding the classic terms cannot predict the thermal behavior of a
piezoelectric structure as well as previous method. The present study proposes a novel term
that is described as Additional Energy. This term is necessary energy for increasing of
temperature of those sections of structure that are expanded due to external loads. The other
components of the energy equation are regarded as previously. The governing differential
equation of system can be obtained using the Euler equation. Final derived equation includes
the Equilibrium and Maxwell’s equation. This procedure indicates that the Maxwell’s
equation can be derived from the energy equation, independently. As an-applied problem in
the context of the piezoelectric materials, the thermo elastic analysis of a FGP rotating
pressure vessel is analyzed using the energy method.
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