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Two-dimensional Unsteady Thermal Stresses in a partially heated
infinite FGM Plate

Kui-Seob, Kim

ABSTRACT

A Green's function approach based on the laminate theory is adopted for solving the

two-dimensional unsteady temperature field and the associated thermal stresses in an
infinite plate made of functionally graded material (FGM). All material properties are
assumed to depend only on the coordinate x (perpendicular to the surface). The unsteady

heat conduction equation is formulated into an eigenvalue problem by making use of the

eigenfunction expansion theory and the laminate theory. The eigenvalues and the

corresponding eigenfunctions obtained by solving an eigenvalue problem for each layer

constitute the Green's function solution for analyzing the two-dimensional unsteady
temperature. The associated thermoelastic field is analyzed by making use of the thermal
stress function. Numerical analysis for a FGM plate is carried out and effects of material

properties on unsteady thermoelastic behaviors are discussed.
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Green's function, a partially heated infinite FGM plate, two-dimensional
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Fig. 1 Unsteady temperature distributions
with dimensionless position at

t=0.01 (V,=50%, P=0,
T,=0.5, T,=1.5, Ty=10)
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Fig. 2 Steady temperature distributions with
dimensionless position at T = o0
(V,=50%, P=0, T,=0.5,
T,=1.5, Ty=0)
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Fig. 3 Dimensionless unsteady thermal
stress 0 . with dimensionless
position at x= 0.5 ( V,,= 50%,
P=0, T,=0.5, T,=1.5,
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Fig. 5 Dimensionless unsteady thermal
stress 0 53 with dimensionless
position at x= 0.0 ( V,,= 50%,
P=0, T,=0.5, T,=1.5,
T,=0)
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Fig. 7 Dimensioniess thermal stress o 5 at
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Fig. 8 Dimensionless thermal stress E;; at

x=0.0 and t=0.01 with the
volumetric ratio of metal
(T,=0.5, Ty=1.5, Ty=10)
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Fig. 10 Dimensionless thermal stress 6;3,
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