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Analysis of Thermal Stress
of Ceramic-Metal Functionally Gradient Material
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ABSTRACT

A two dimensional thermo elasto-plastic finite eclement stress analysis was performed to
study stress distributions in functionally gradient material.

The upper ZrO» surface is heated at 1200K until a steady state is established and cooled at
300K. The influences on the thermal stress distributions due to the difference of compositional
gradient exponent p were investigated.

In this study, we obtained the thermal stresses are low for p=1.
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Fig. 2 Temperature dependence of material properties

Table 1 The material properties of p=1

[ Matcrial EGPa) | a(x10 " K)

100% ZrO, 140 69

Q0%Zr+10%Ti | 1317 7181 |
0970 +30%Ti | 1246 7627
Graded | 509%6Zr+509Ti | 1153 8171
30920 +70%Ti | 106.7 8772
10%Zr+90%Ti | 9876 9438

100% Ti-6Al-4\' | a8 |
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Fig. 3 Finite element computational mesh
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Fig. 6 Axial stress vs. decreasing temperature for FGM
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