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Abstract: Ceramic/metal functionally graded materials(tFGMs), with its components and its performance gradi-
ent distribution are of important applications in the aerospace high temperature thermal structure. There are
certain difficulties in the finite element analysis directly for such structural strength design, because of the con-
tinuous changes in the material properties of the FGMs in the space. By taking into account of thermal and plas-
tic behaviors of materials, a thermo-elasto-plastic graded finite element method has been derived. The method,
being capable of describing spatially varying material properties, has been implemented in the commercial finite
element code ABAQUS by using user-defined material subroutines for solving engineering problems. To illus-
trate the applicability of the method, a case example has been preformed to study the mechanical response of a
ceramic-FGMs-metal sandwich structure. The calculation results show that Distribution functions of its compo-
nent are of great influence on the distribution of thermal stress, particularly in the interface of the sandwich
structure, which is consistent with the experimental results of the existing literature.
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Fig.1 Model of sandwich structure
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Tablel Yield stress of Ni at different temperature

L NG B L, o NG B L,
# oy/MPa 1 ay/MPa
20 148 427 115
127 153 527 100
227 140 627 69
327 138 727 59
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Table 2 Thermal and elastic properties of Ni and Al, O3
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Fig.4 Contour of equivalent plastic strain when V;(x)=x
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