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Fig.5 Cyclic stress response curves of UFG pure Ti:

(a) R=-1, (b) R=-0.5, and (c) R=0.5
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Table 3 Fitting results of C and m under different

strain ratios

R C m R?
-1 0.6075 -0.2025 0.996
-0.5 0.6869 -0.1914 0.988
0.5 1.3061 -0.2437 0.967
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Effect of Strain Ratio on Low Cycle Fatigue Behavior of Ultra-fine Grained Titanium

Yang Xirong, Yang Yuxin, Liu Xiaoyan, Luo Lei, Ding Kailun, Lei Manjiang, Liu Kuijun
(School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: Ultra-fine grained (UFG) pure titanium was prepared by equal channel angular pressing (ECAP) and rotary swaging
(RS). Low cycle fatigue tests with strain ratios of —1, —0.5 and 0.5 for titanium were carried out at room temperature.
Microstructure was observed by TEM after the fatigue test. The effects of strain ratio on cyclic hardening and softening properties,
cyclic stress-strain relationship and fatigue life of materials were studied. The results show that the cyclic hardening of UFG pure
titanium is more obvious with the increase of strain ratio. Low cycle fatigue life of ultra-fine grained pure titanium decreases with
the increasing strain ratio. Microstructure observation shows that under high strain ratio, the subgrain size is small and the number
of subgrains is large, which hinders the movement of dislocations and leads to cyclic hardening.

Key words: ultra-fine grained (UFG) pure titanium; strain ratio (R); low cycle fatigue; mean stress
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