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Abstract

The effect of loading waveform on elevated temperature low—cycle fatigue crack growth
behavior in a SUS 304 stainless steel have been investigated under symmetrical triangular
(fast—fast), trapezoidal and asymmetrical(fast—slow, slow—fast) waveforms at 650C.

It was found that the crack growth rate in fast—slow loading waveform appeared to be
higher a little and the crack growth rate in slow—fast loading waveform much higer than
that in fast —fast loading waveform, and difference in crack growth rate between fast— slow
and slow—fast waveforms nearly didn't appear in the region of da/dN)>107%

The crack growth rate in the trapezoidal loading waveform with t,=500sec appeared to
be faster than that in slow(500sec) —fast(1sec).

In addition, parameter modified J—integral could be considered as useful parameter for
fatigue crack growth rate in all waveforms.

The result obtained are as follow.

da/dN=4.91X107(AJ)***
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Table 1. Chemical composition for SUS 304 stai-
nless steel(wt. %)
Si Mn P

050 | 068 | 0026

Ni
8.36

C
0072

Cr
180

0.013
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Table 2. Mechanical properties of SUS 304 stain-
less steel at room temperature and 650
T
Item Yeld Tensile | elong- |Reduction| Young's | Poisson's
strength | strength | ation | in area | modulus |  ratio
Temp.\| (MPa) | (MPa) (%) (%) (GPa)
room |252.06| 73248 | 59.04 | 72.20 | 194.7 | 0.2751
650C [112.03 | 361.38 | 46.07 | 62.19 | 14597 | —
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Fig. 1 Geometry and dimensions of fatigue speci-
men.
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Fig. 2 Schematic illustration of loading wavefo-
rms.
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Fig. 4 Relation between crack growth rate and
stress intensity factor range in trapezoidal

waveforms.
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Photo. 1 The photographs for fracture surface in
trapezoidal waveform.
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Fig. 5 Relation between crack growth rate and
stress intensity factor range in asymmetri-
cal waveforms.
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fast waveforms.
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