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A Study on Prediction of Crack Growth Rate Under Creep-Fatigue Interaction
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Abstract

High temperature low cycle fatigue shows that cycle-dependent crack growth owing to
cyclic plastic deformation occurred simultaneosly with time-dependent crack growth owing
to intergranular deformation. Consequently, to estimate crack growth rate uniquely, many
investigators have proposed various kinds of parameters and theories but these could not
produce satisfactory results. Therefore the goal of this study is focused on prediction of
crack growth rate using predominant damage rule, linear cumulative damage rule and
transitional parameter 4J/4J:. On the basis of these background, high temperature fatigue
crack growth tests were carried out under sinusoidal loading waveform at 600C and 7007C.
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Table 1 Chemical composition (wt.%6)
C Si Mn| P S Ni | Cr | Fe
0.049! 0.4 | 149 )0.021|0.03 | 876 | 185 | Bal.
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Table 2 Mechanical properties
Tensile . _|Reduction Young’;
Temp. Hardrn
(e%n)p strength Elor(xg/snon of area (ch)ess modulus
(MPa) (%) (GPa)
t room 7233 596 722 2229 196.3
600 | 332 494 66.4 - 1532
700 | 26938 432 426 - 1416
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Table 3 Test condition
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Fig. 13 Fractography on the ruptured surface at various frequencies (T=600TC, 4J)= 0.35k}/m®)
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Table 4 Change of 4]/ A4J: in test condition

Temp.(C) | v(Hz) 41/4% ]
0.008 0.008~0.0055
600 0.08 0.005~0.038
16 0.003~0.015
6 0.002~0.015
0.008 1.600~2.500
o0 0.08 0.360~0.540
16 0.030~0.059
6 0.006~0.015
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Factor of 2 on da/dN
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