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Abstract : In this paper, the low cycle fatigue(LCF) life tests were carried out under waveforms of asymmetric triangle(4
%107 and 4x10° strain rate) and hold-time(Imin and 10min) in strain control.

In triangular waveform, the fatigue lives of fast-slow waveforms were decreased to about 63 ~73% and them of slow-fast
waveforms were down to about 23 ~24% compared to them of fast-fast waveforms. The shapes of fracture surfaces were
transgranular in fast-fast and fast-slow waveforms and intergranular in slow-fast ones.

The fatigue lives of slow-fast waveforms were remarkedly shorter than them of hold-time waveforms even though cycle
times of hold time waveforms were longer than them of slow-fast ones. The damage mechanisms of frature surfaces were
mixed frature with both transgranular and intergranular, but intergranular fratures were r-type cavity in hold-time

waveforms and w-type cavity in slow-fast ones.
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Table 1. Chemical composition for STS304 stainless steel
(wt.%)
C Si Mn P S Cr Ni
0.072 0.50 0.68 0.026 { 0.013 18.0 8.36

Table 2. Mechanical properties of STS304 stainless at 20C

and 650°C
ltem Yield stress| Tensile |Elongation|Red. of nrgduslgll; Poisson's
(MPa) |stress (MPa); (%)  |area(%) ratio

Temp (GPa)
20C 252,06 73248 5904 | 7220 199.7 | 0.275
650C 112.03 361.38 46.07 | 62.19 | 13597 -
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Fig. 1. Geometry and configuration of STS34 stainless steel

specimen for fatigue life test at 650°C in air.
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Fig. 2. Total strain range-numbers of cycle to failure(Ni(3/4))
under strain control at 650°C in air.
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(a) fast-fast det=1.0%

(b) fast-fast det=1.5%

(¢) fast-fast det=2.0%

Fig. 3. Fratured surface at 0.5mm depth from circumference

under fast-fast waveform at 650°C in air

fast-slow det=1.0%
Fig. 4. Fratured surface at 0.5mm depth from circumference
under fast-slow waveform at 650°C in air
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Fig. 5. Fratured surface at 0.5mm depth from circumference
under slow-fast waveform at 650°C in air
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Fig. 7. Fratured surface at 0.5mm depth from circumference
under hold time waveform at 650°C in air
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