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Effect of loading waveform on fatigue damage behavior of Ti-60 alloy

YANG Li-na, LIU Jian-rong, CHEN Zhi-yong, WANG Qing-jiang, YANG Rui

(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The effect of loading waveform on fatigue damage behavior of Ti-60 alloys at high stress level was studied.

The results show that, under the loading waveform with 2 min dwell at the peak stress, the fatigue life is shorter than that

without dwell. The fatigue strain in a unit cycle under the dwell fatigue condition is obviously larger than that under the

no-dwell fatigue condition. It is observed by SEM that, under the dwell fatigue condition, the fatigue crack originates

from the interior of specimens, while under the no-dwell fatigue condition, the fatigue crack originates from the subsurface

of specimens. TEM observation indicates that, under the two loading waveforms, (1 011) slip system is activated.
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Fig.2 Two waveforms ultilized in present study
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Table 1 Fatigue properties of Ti-60 alloy

Waveform Peak stress/MPa  Stress ratio  Cycles number

1 900 0.1 7509
2 900 0.1 2285
2.3
4
4
2 min
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Fig.4 Accumulation of cyclic strain under cyclic and dwell(2

min) loading in Ti-60

24
( 5 6 5@ 1
5(b) 2
6 5 5
1
2
5 6
(¢4
[8] 113 9
2.5
7 Ti-60
7

5
Fig.5 Optical micrographs of specimens under two loading

waveforms: (a) Loading waveform 1; (b) Loading waveform 2

Fig.6  Enlarged optical micrographs of specimens under two
loading waveforms: (a) Loading waveform 1; (b) Loading

waveform 2
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