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Effect of Thermophysical Properties on Stress Transfer Function
for Thermal Fatigue Analysis
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Abstract

For mechanical systems operating at high temperature, thermal fatigue phenomenon has been

recognized as a major cause of mechanical component failures. To evaluate cumulative fatigue

damage as a consequence of thermal fatigue on real time, the stress transfer function(Green’s

function) approach is popularly used. The objective of this paper is to investigate the effect of

thermophysical properties on the stress transfer function. For this purpose a modified Green’s

function approach considering temperature —dependent thermophysical properties is proposed.

Two case studies were performed and the proposed approach agrees well with full finite element

analysis.
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Table 1 Input condition
Heat convection Heat conduction
Cases
Mode h(W/m°K) Temp. (°K) k (W/m2°K)
1 Natural 0.011 294 0,103
2 Natural 0.011 311 0.105
3 Natural 0.011 394 0.112
4 Natural 0,011 533 0.127
5 Natural 0.011 644 0.139
6 Forced 0,153 294 0.103
7 Forced 0,153 311 0.105
8 Forced 0,153 394 0.112
9 Forced 0. 153 533 0.127
10 Forced 0,153 644 0,139
0.5 —— 0.5
0:x dm@ o:k=0.103
M Y direction -:k=0.104
o:k=0.111
- k=0.127
- k=0.139
< 0 N T 7~(77;jléi i '
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Fig. 5 Thermal stress—time history for two different
direction
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Fig. 7 Green’s function for forced convection mode
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Fig. 8 Green’s function for k =0, 139(W/m2 K)
under two different convection mode
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