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Abstract

The high temperature fatigue crack growth behavior of SUS 304 stainless stee] at 550°C and
650°C was investigated under various kinds of stress ratio and frequency in sinusoidal waveform
on the basis of the non-linear fracture mechanics. The result arranging crack growth rate by
modified J-integral J' showed influence of stress ratio and frequency. All the data obtained under
the test at 550°C were plotted within data band of da/dN-A]J; relationship for cycle-dependent
crack growth. On the basis of static creep and cycle-dependent data band; both time- and
cycle-dependent crack growth behavior was observed under loading conditions at 650°C, but
cycle-dependent crack growth behavior predominantly appeared and time-dependent crack
growth behavior was little observed under loading conditions at 550°C. Fractographic examina-
tions for fracture surface indicated that the fracture mode was generally transgranular. The
stripes were found on fracture surface and each stripe was accompanied by a crack tip blunting

and an abrupt increase in the load-point displacement. The J;, had a validity in case of 650°C, but
scarcely had it in case of 550C.
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Table 1 Chemical composition (wt. %)

C Si {Mn| P S Ni | Cr | Fe

0.049 | 0.4 | 1.4910.0210.030 876|185 | Bal.

Table 2 Mechanical properties

Temp. | Tensile | Elongat- |Reduction| Hardness| Young's
strength | ion of area modulus
() | (MPa) (%) (%) (Hv) (GPa)
at room| 732.59 53.6 72.2 2229 196.3
550 391.2 48.7 65.3 — 148
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Fig. 2 Extensometer system at high temperature
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