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Fig.1 Microstructure of commercially purity zirconium (CP-Zr)
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Table 1 Chemical composition of the CP-Zr (/%)
Fe+Cr C N H (0] Zr

<02 <005 <0.025 <0.005 <0.16 Bal.
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Table 2 Tensile properties of the CP-Zr
Rpo2/MPa R./MPa Al% Z%
244 342 33.5 53
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Fig.11 SEM images of fatigue striation of CP-Zr at different total strain amplitudes: (a) 0.5%, (b) 0.6%, (c) 0.8%, and (d) 1.0%
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Low Cycle Fatigue Properties and Predication of Fatigue Life
for Commercially Purity Zirconium

Yang Xirong'?, Wang Xinhan', Zhang Wenyan', Liu Xiaoyan'?, Zhao Xicheng'
(1. Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. Metallurgical Engineering Technology Research Center of Shaanxi Province, Xi’an 710055, China)

Abstract: The Low cycle fatigue properties of the commercially pure zirconium (CP-Zr) were investigated by a method under axial
loading controlled by symmetric strain. The characteristics of cyclic stress-strain response and hysteresis loop of CP-Zr were discussed.
The cycle softening and hardening characteristics and cumulative hysteresis of the CP-Zr were analyzed and then the fatigue life was
predicted. The results indicate that the CP-Zr displays cyclic hardening when the total strain amplitude is more than 0.5%. The fatigue life
of CP-Zr matches Basquin-Coffin-Manson’s empirical relationship, whose transitional life is 1548 cycles. And the plastic strain energy can
be suitably used as an essential parameter in fatigue failure model to evaluate the fatigue damage. The hysteresis loop area (i.e. the plastic
strain energy) decreases with the total strain amplitude decreasing and the number of fatigue cycles increasing. The fatigue striation can be
obviously observed, and as the total strain amplitude increases, the number of fatigue striation decreases and the width increases.

Key words: commercially pure zirconium; low cycle fatigue; fatigue life; plastic strain energy; fatigue striation
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