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A Study of Strain Waveform Effect on Fatigue Life
in High Temperature Low Cycle Fatigue Test

A
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ABSTRACT

The fatigue life tests were performed in strain control with triangular and hole-time wave-
forms at 650C. The fatigue lifes were investigated according to waveforrn examining damage
mechanisms, which could be used to predict the fatigue life and estimate the remaining life.
The results obtained are as follows;

The fatigue lifes were in order of the fast-fast>the fast-slow>the slow-fast in the tri-
angular waveforms, and the fatigue lifes in slow-fast waveforms got shorter in the hold-time
waveforms.

The damage mechanisms of the fracture surfaces were transgranular fracture in the fast-fast,
the fast-slow waveforms and intergranular fracture in the slow-fast waveform.
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Table 1 Chemical composition for STS 304 stainiess
steel (wt. %)

C Si Mn P S Cr Ni
0072 | 050 | 068 | 0026 | 0013 180 836
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Table 2 Mechanical properties of STS 304 stainless at
20C and 650°C

Tem| Yield | Tensile [ Elonga | Reduc |Young's| ,
. . Poisson's
stress | stress | -tion | -tion of | modulus

Temp. \| (MPa) | (MPa) | (%) |arca(%)| (GPa)
20C (25206( 73248 59.04 | 7220 | 1997 | 0275
650°C {112.03]|361.38 | 46.07 { 62.19 | 13597 -

ratio
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Fig. 1 Geometry and configuration of STS 304 stainiess
steel specimen for fatigue life test at 650C in
air
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Fig. 2 Behavior of stress in strain cycling under strain
control{ 4 £,=1.0%) at 650°C in air
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Table 3 Fatigue test data of STS304 stainless steel in
different waveforms and hold time periods at

650C
item .
A&y dep N; (3/4)
waveform
1.0 063 2297
fast-fast 15 1.02 1168
20 150 636
1.0 0.70 1686
fast-siow 15 1.14 740
20 1.62 420
10 0.67 517
slow-fast 15 1.09 280
20 1.58 146
10 0.65 1900
hold time -
. 15 110 961
(1.0 min)
2.0 1.36 496
hold time 10 0.66 1141
(10.0 min) 20 1.57 450
to - - -
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Fig. 3 Total strain range vs. numbers of cycle to failure
(N (3/4)) under strain control at 650°C in air
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650°C in air
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