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Thermo-Elastoplastic Analysis of Ni/Al20s Heat-Resisting
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Abstract

Compared to classical bi-material-type composites, functionally graded materials(FGM) exhibit superior
thermo-mechanical performances thanks to the continuous and functional distribution of constituent volume fractions.
However, thermo-elastoplastic behavior of FGM heat-resisting composites is strongly influenced by two design
parameters, the volume fraction pattern and the relative thickness of the graded layer. This paper is concerned with
the parametric FEM analysis of thermo-elastoplastic characteristics of FGM heat-resisting composites. According to
the theoretical work for thermo-elastoplaticity and finite element approximations we develop a test FEM program,
with which we investigate thermo-elastoplastic characteristics of representative two-dimensional FGM heat-
resisting composites with respect to various combinations of the two design parameters.

Keywords : Stress Concentration, Functionally Graded Material, Thermo-Elastoplasticity, Finite Element Analysis,
Lamination Structure, Volume Fraction
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Table 1 Thermomechanical properties

Matorta] Properties Ni AlOs
o (kg/m®?) 8900.0 3970.0
c(J/Kg - °K) 444.0 775.0

k(W/m - °K) 90.7 30.1
E(GPa) 199.5 393.0
v 0.3 0.25
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Table 2 Temperature-variation in material properties

of Ni
2E(K) oy (MPa) o v (MPa) cv (%)
293 148 462 47
400 153 459 46
500 140 459 44
600 138 462 46
700 115 328 64
800 110 245 68
900 69 176 72
1000 59 121 82
1100 45 83 95
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