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Analysis on Residual Stress of Functionally Gradient Material and Its Optimum Material Design

Yoshio ARAI, Hideo KOBAYASHI and Mitsuaki TAMURA

In order to reduce the residual stresses and the residual deformation caused by the sintering process, the
compositional profiles of the Functionally Gradient Material(FGM) of ceramics and metal were analysed
by FEM. Based on the results, the optimum material design of FGM for the heat loading was performed.
The results obtained are as follows.

(1)Due to the difference of the contraction along the interface, the deformation occuers along the free
edge (x direction) near the interface. This deformation corresponds to the residual stresses along the free
edge near the interface.

(2)The residual deformation and the residual stress can be reduced by the following methods.

i) Increase of the division numbers of interlayers.

i1) Taking the aspect ratio of the particles as one.

iii) Introduction of the voids in the ceramics.

(3)The thermal stress can be reduced by controlling the distribution of the residual stresses by the

following methods.

iv)Decrease of the gradient of the compositional profiles in the ceramic side.
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