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A Study on the Transient Hygrothermal Stresses in an
Orthotropic Hollow Cylinder
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ABSTRACT

Transient hygrothermal stresses in an infinitely long hollow cylinder subjected to heating in
hygroscopic environments at the surfaces are studied. The equations of hygrothermoelasticity based
on the plane strain assumption are formulated by considering the coupling effects between heat
and moisture. A closed form solution for the transient hygrothermal stresses is obtained by using
decoupling techniques and the method of separation of variables. Numerical results including
distributions of temperature and moisture concentration are presented. Effects of transient
hygrothermal characteristics are clearly shown in both displacements and stress distributions in the
wall of hollow cylinder.
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