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Fig.1 Microstructure of commercially pure zirconium (CP-Zr)
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Fig.2  Microhardness of UFG CP-Zr at different annealing

temperatures
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Fig.3 Microstructures of UFG CP-Zr at different annealing temperatures: (a) unannealed, (b) 150 C, (¢) 250 “C, and (d) 400 ‘C
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Table 2 Mechanical properties of CP Zr at different states

State Rpo/MPa  R./MPa /%

CG CP-Zr 245 341 35.0

UFG CP-zr!'" 700 726 13.5
Annealed UFG CP-Zr 589 685 15.0
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Fig.4 Microstructures of CG CP-Zr before creep (a, b), and at 0.9Rp (¢, d), and 0.975Rp (e, )
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Fig.6 Creep curves of CP Zr at different creep stresses: (a) CG CP-Zr, (b) the magnification of the rectangle frame in Fig.6a, and
(c) annealed UFG CP-Zr
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Table 3 Steady state creep rate of CP Zr at room temperature

State

Creep stress/MPa Test time/h Steady state creep rate/s”' Result
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Fig.7 Creep stress vs stready state creep rate curves of CP-Zr: (a) CG CP-Zr and (b) annealed UFG CP-Zr
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Creep Properties and Microstructure of Commercially Pure Zirconium
at Ambient Temperature

Yang Xirongl, Wang Xinhan', Zhu Zhen'?, Luo Lei', Liu Xiaoyanl, Zhao Xichen'
(1. Metallurgical Engineering Technology Research Center of Shaanxi Province, Xi’an University of Architecture and Technology,
Xi’an 710055, China)
(2. Sino-Euro Materials Technologies of Xi’an Co., Ltd, Xi’ an 710018, China)

Abstract: The creep tests were carried out on commercially pure zirconium (CP-Zr) in different states under the stresses of 0.9Rp .,
0.925Rpp2, 0.95Rpo» and 0.975Rpo, at ambient temperature (AT). Their steady state creep rate and creep stress were calculated. The
microstructures of CP-Zr before and after annealing and creep tests were analyzed. The results indicate that the threshold stress of CP-Zr in
different states exists in creep tests at AT. When the creep stress is greater than the threshold stress value, the density of dislocation of
CP-Zr obviously increases with the increase of creep stress, and the significant dislocation pile-up can be observed at grain boundaries. It is
found that the UFG CP-Zr after annealing at 250 °C can not only maintain grain size and stable microstructure, but also keep the original
high strength and improve the plasticity compared with CG CP-Zr. In addition, the annealing treatment at 250 °C can improve the creep
properties of UFG CP Zr, weaken the creep stress sensitivity and enhance the creep resistance.

Key words: UFG CP-Zr; creep property; steady state creep rate; microstructure
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