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Table 1 Chemical composition of the CP Zr (ω/%)

Fe+Cr C N H O Zr
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Fig.1  TEM image and the corresponding SAED pattern of UFG 

CP Zr
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Fig.2  Creep curves of UFG CP Zr: (a) 0.875R

p0.2

; (b) 0.9R
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; (c) 0.9125R
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; (d) 0.925R
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; (e) 0.9375R

p0.2

; (f) 0.95R
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Table 2  Steady state creep rate of UFG CP Zr at room 

temperature 

Creep 

stress/MPa 
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time/h 

Experimental 

result 

Steady state creep 

rate/s
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Fig.3  Creep curve of CG CP Zr 
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Fig.5  Fitting curves between steady state creep rate and creep 

stress 
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Fig.6  SEM images of creep fracture of UFG CP Zr under 0.925 

R
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: (a) macroscopic fracture; (b) crack zone;         

(c) cavitation; (d) dimple 
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Abstract: Creep tests were carried out on ultra-fine grained commercial purity zirconium under the stresses of 0.875R

p0.2

, 0.9R

p0.2

, 

0.9125R

p0.2

, 0.925R

p0.2

, 0.9375R

p0.2

 and 0.95R

p0.2

 at ambient temperature. Steady state creep rate was calculated. The creep fracture of the 

UFG CP Zr was investigated by SEM. A new expression was proposed which fitted the creep of UFG CP Zr better. It is found that the creep 

saturation phenomenon happens under the creep stress of 0.875R

p0.2

; the steady state creep rate increases with the increase of creep stress 

and thus the steady state creep stage shortens; the creep resistance of UFG CP Zr is better than that of CG CP Zr at ambient temperature; 

the maximum of steady state creep rate is 3.140×10

-6 

s

-1

 under 0.95R

p0.2

. According to the calculated creep stress exponent, the creep 

mechanism can be categorized into the dislocation motion. The creep fracture of UFG CP Zr is ductile fracture. 

Key words: UFG CP zirconium; creep; steady state creep rate; creep fracture 
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