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ABSTRACT

Although functionally gradient materials(FGM) has been developed so as to decrese the thermal
stress induced by the high temperature difference between metal and ceramic, it is necessary to ana-
lyze the residual thermal stress for the fabrication of FGM. In order to reduce the residual thermal
stress, compositional profile of SUS/PSZ(FGM) was suggested using finite element method(FEM).
The stress analysis was made on the shape of cylinder with axial symmetry using two dimensional tri-
angular element. For the case of various cylinder with different compositional gradient, calculated
stress components were in reasonably good agreement with the expected ones. And the qualitative pro-

file was suggested.
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Fig. 1 Compositional gradient function.
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Table 1. Constituent Property data used for the

analysis.
Constituent property SUS304| PSZ
Thermal conducitivity A 16.7 2.9
(Win™'K™ 1)
Thermal expansion coefficient & 18.0 9.5
(107°K~1)
Bulk modulus K (GPa) 165.5 | 134.6
Shear modulus G (GPa) 80.8 84.7
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Fig. 3 A model dimension for residual stress analy-
sis.
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Fig. 4 Finite-element discretization by triangular el-
ements.
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Fig. 6 Change of stress and strain components with the change of composition.
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Fig. 7 Change of stress components with the change of composition.
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position as a function of N values.
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