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

Fe+Cr C N H (6] Zr

<0.2 <0.05 <0.025 <0.005 <0.16 Bal.
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Fig.2 Creep curves of UFG CP Zr: (a) 0.875R0.2; (b) 0.9R0.2; (€) 0.9125R 025 (d) 0.925R50.2; (€) 0.9375R 0.2 (£) 0.95R0.2



553

VESRSE AN b AU 1) S TR A A T 1 + 817 -

22 FATSIETRE

MRPEIE AL Sy 2 g, IRAR M2 b o8 11 B B i
A TH N AR AR A, R AR IR AR A SR AR A R
AR REI EEE AR — o A Db Al YRR AR I A
MR 2 AR 1T B B R e R AR
TP AR BE VAT o B A b Al B AN [ 05 A2 Y
T E RS AR WL 2 iR,

MRS 2 il , 4 A T 28 R A ek AR
R RAS R Iy IEARDG, BV AR R B OK, e 25 0 AR
H R o AT ST 0.9R 00 I, B4 Tk 4l G
TRFE R ARG AR R 28, A B 1R 0 AR i e tH I EE T
FUEE I BB (il 2a, 2b Fias)s 10240548 N
T 0.9125R 0, I, I AR AT 2 A AR i AR T 2, i A il
RATESEHEM 3 BB (sl 2c~2f i), [A) i
A iy T 2 R S AR i A D 2R 1) B ) B s A% 1. ) 1
RO 4 50, BEARSE T BB 2lss 10 P B g
Wndk o A & VAl BS RG2S WY ) A 0.95R 0, I T
T AU A%l S TA 1) g KA. 3.140%107°s7

A SIZ G SR FH IR DR G R T 4l R e R i R
Ry02=245 MPa. [ 3 b Tl 2l 85 7Ei A2 N ) 24 0.9
Ry WA E MG 2. WA CUE H, B asRL
T2 G AL M A S T FISE 11 BB it

F2 BERIIARHRSETIER

Table 2 Steady state creep rate of UFG CP Zr at room
temperature
Creep Test Experimental  Steady state creep
stress/MPa time/h result rate/s”’
0.875Rp0.2 204 Not rupture 1.106x10°®
0.9Rp0.2 176.2 Not rupture 1.136x10°®
0.9125Rp0 170.5 Creep rupture 4.560x10°
0.925Rp0.2 31.8 Creep rupture 2.863x107
0.9375R 02 14.5 Creep rupture 6.166x107
0.95R0.2 2.9 Creep rupture 3.140x10°
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Fig.3 Creep curve of CG CP Zr
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Creep Behavior and Fracture of Ultra-Fine Grained Commercial Purity Zirconium
at Ambient Temperature

Yang Xirong'?, Zhu Zhen', Liu Xiaoyan'?, Luo Lei', 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: Creep tests were carried out on ultra-fine grained commercial purity zirconium under the stresses of 0.875Rpy02, 0.9Rp0.2,
0.9125Rp0.2, 0.925Rp0.2, 0.9375R 0.2 and 0.95R,,.» 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;0.2; 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 3.140x10 s

under 0.95R;>. 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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