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

Hf Fe Cr C N H (0] Zr

1.92  0.066 0.01 0.009 0.007 0.002 0.06 Balance

HEEWE: HEARREEIES (51474170); BREHHEE T LHUES (15JK1409); BRPEHEE TEH SR EIH (151S058)
TEBE: JFEEIE, L, 1990 44E, fihAr, W @SRRI & LR RE, BRIY P42 710055, E-mail: 815864456@qq.com
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Fig.1 OM micrograph of the CP-Zr
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Fig.2 One pass ECAP sample of CP-Zr
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Fig.3 Optical microstructures of CP-Zr after ECAP: (a) X plane, (b) Y plane, and (c) Z plane
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Fig.4 TEM images of CP-Zr after one pass ECAP from X plane
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Fig.5 TEM images of CP-Zr after one pass ECAP from Y plane
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Table 2 Tensile test results of CP-Zr at room temperature

Yield stress,  Ultimate tensile  Elongation,
Sample
ooo/MPa stress, o/MPa Al%
Initial material 277 351 37.4
One pass 397 536 21.2

#3 T HERHEEREER
Table 3 Microhardness test results of CP-Zr (MPa)

. . One pass
Initial material
X plane Y plane Z plane
1050 1360 1680 1600
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Fig.6 SEM fractographs of tensile specimens: (a) original sample

and (b) one pass ECAP

THIEIK ECAP 2 TEARFE MW R0 63 o ISR i RF 1 1T
RPN R BB 3E Yk ECAP AR T R 1 I

ISR i LA IREE & UL Ly v ddls, ECAP
A TEAERE = DAl Es R E R R, R R —
[R5 o
2.3 LM

Bl 7 0 R aRiA ¥ ODF B, B o, BL 10°24 (1B,

BT R AARYE, L7 thal LB B SO LA
AN A5 92=20° 5 ,=40° I A I T o (I
TSR, B AT SR BB B 5.26, i AU43Jil
frF (83°, 45, 20°) Fl (85°, 40°, 40°), M) Miller
el 1235 <0111> . (2136) <2243 > . Rk 4h,
1E @=0°Hf 1 ] G B K5 1o s, Ut B A R P A7 7
REAIFEGU, X RFLAS Tl Al i A 2

8 A 90°ECAP HLIE % J¥ i ODF K, 1 ¢, A
10° 0 (8B . {E 0,=10°8 @,=50°i ¥ B T B i (&
KT, Sk AT SRR B 4.71, SR A
7T (160°, 90°, 10°) K& (30°, 90°, 50°), X[
Miller 8404 (14500 < 3211> . (41500 <2312 >,

S BRI ECAP $7 s b R ) FH 2l B D) A8 T K 512
LRI R R ZOE AR T, i SCHR[13]45 T I g
AU HCP 4 @ I BRAR B D) AR TR 24 . A4 HCP 4@ 1)
KRR, TR 0,=30°F1 0,=60°#LTH ] ODF & HKAF5T
HAS R AREAS . JRAGFERI B IR ECAP 2B JEARKE 1)
0:=30°F ,=60°#L M f¥] ODF Kt 9 Fror. 40#rkHi:

@WMW@W

0918 4640
1848 5570
2778
3718

PHI 0-90

Phit 0-360

7 TMk4LEs AR ODF
Fig.7 ODF of as received CP-Zr
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Fig.8 ODF of CP-Zr after one pass ECAP
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- Table S Schmid factor on the twins slip for CP-Zr after ECAP
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Fig.9 ODF of cross section at ¢;=30°F1 ¢,=60° for CP-Zr processed
by ECAP with different passes
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Table 4 Schmid factor on the slip for CP-Zr after ECAP

Texture Basal- Prismatic- Pyramidal- Pyramidal-
components <a> <a> <a> <cta>
1235 <0111>  0.08 0.5 0.47 0.86
(2136)<2243>  0.16 0.48 0.49 0.91
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Effect of One Pass ECAP on Microstructure and
Properties of Commercial Purity Zirconium

Jing Feifei', Yang Xirong'?, Liu Xiaoyan'?, Luo Lei'”, Zhu Zhen'
(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: Commercial purity zirconium (CP-Zr) was processed by equal channel angular pressing (ECAP) at room temperature using a die with
an internal angle @ of 90° and an outer curvature angle ¥ of 20°. The CP-Zr during one pass ECAP at room temperature was characterized by OM,
TEM, SEM, XRD and tensile tests. The results show that the grain of CP-Zr processed by one pass ECAP is refined distinctly. The yield strength
and ultimate tensile strength increase to 397 and 536 MPa (rate increase up to ~43% and ~53%), respectively. The microhardness value increases
from 1050MPa to 1550 MPa. The CP-Zr maintains good elongation, which is 21.2%. The TEM observation of the processed CP-Zr proves the
existence of elongated bands, dislocations and dislocation cells. The results of XRD indicate that the basal texture and pyramidal texture are
transformed to prismatic texture.

Key words: commercial purity zirconium; ECAP; microstructure and properties; texture
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