%526 5 12 1)
Volume 26 Number 12

TEEREREFR

The Chinese Journal of Nonferrous Metals

2016 412 A
December 2016

XEHRS: 1004-0609(2016)-12-2469-10

AZ31 HEEEWRMTIREEgmxt
hEM

Ry, E¥aAT', ik

YNV
He =2 Mo

B2 kEx?

(1. PEFHAT SR RS MR RS TRESBE, LFH 1100365
2. hERER &BIRET, TRFH 110016)

WOE: =R, A AZ31 BEE AR AL R (RD) 4 1) (TD) A% ) (ND) F 4, 38 s 2 % AR A AN [,
53 3% RD. RD-ND. RD-TD Hil RD-TD-ND 4 FR4i 7530, 04T ik R4 FRBE A &1 D) 2 re A 2Lk A1k,
FXE IR AR Y JE B 4 4 M HEAT ST RD 7 1) hr MR T, 43 HT AN [R) F 45738 1 7 2oy At 25 1 B R 5 i
KW RD-TD FE4HIEFRAOO R {1012} - {1012} — UES & KR B 32 e e IR, 3XFF4E RD-TD R4 5 7= A=

25 (0 R B ) A B B

KEIR: Vo REARILGE; S RRaRS AR

hEASES: TG146.2 XRRFRED: A

BEA G T AL AT AR FR P 25 HE /S 7 (HCP) i
gy, FHOLEE AT R e S S A i
RED, FRARESET, W ARSI
(CRSS)RARMIIE W R Y A 8), (HEEMH R AW
AMMNLHIFE R, MRS SRR 2, XS R
BB S BEHE AR R ) — A R A

N TREBES SN EIERE S, PR RIFR T8
A SRR OSSR A A B R
(ECAP)* L, BEA G LA TS &M R E
ARSI, BN SS9 AR LR SR L Ak ok
HVER ARy GRS A S I B . B b
AREAT SRR, W DSR HiAR NG — e g FHI 59
FEMZR, A S IER mAE, ECAP HA
BRI A R T AT I L R A 2R, (H I BeAE
FERRMEERIA, S HAE ST J7 AT B .

PTG, CRSS (HEARM B F R A &
AR TE I — P B B RO AR AR, B s a3
BEAS S AT 1) W I A RLIED (9 A2 T, AT A2 Mises HEU o
FREA SR BT AR AR R 45, 780 R T AR ZE i
R O 00 SO R ) (R A, SO T RS R
ML R34, s TEE S RSB . A
PRUIFIEZ: el s St ure Al Vi (BN DAL Gy 1T

EEWHE: XK HARFEEEE T BIH (50775211, 51174189)
ks BHA: 2015-10-12; 1&iTHHEA: 2016-01-29

MLERAE 5T, T 22 1) Hs 4 Ja BRORE (1 Ao s ek
e S R L AR SCHLER A5, PARK 251 B4
S BEAT RD J7 10 46 f5, IR A X R 2R R
SIS = T M b B BB . LEE 25058 o 5
B MM AT Z MRS, KR {1012)-{1012} K
AR 13 B R i T AR AR T IR Ji i fE o 28 it
iR i LA TR A S AR T f ik 3 — e (55 A4 e i3
F), HEEISEA S ERRBIE, TR EES
GAME, AR AR AR T2 AR OB AS A 31 2R
AR it R BT A (AR T =, RN T/ RS I B
M, A OCHIFTUER B AR B A% e 40 T IR I 1 3
Hsert.

KRICAEE TSRt AZ31 BA S LR T 2 1)
A, TR SRR 2= ke Mk AL S, I
XF 2 ) 46 5 B EAT S v RD 7 1) (R i AR
T, T2 ) IR il RS b i ) 2 PERE S

SRR 8mm JERTH] AZ31B Bt S FL IR
Mo AR B 2 AN RS 0 BL R X ) X )

WBIEEE: KM, BIEEE, Wt dif: 13604066091; E-mail: Songgs17@163.com



2470 PR R AR

2016 4 12 H

(RDXTDXND)17 mm X 15 mm X 8 mm [ HRIRXEE,
KFEZ(130 °C, 1 hyBKRALHE, SR)5 %M F MR
LGS oI w2 2 N L [ B A R S e
a5 i A0 2R 8 RS B BT AR SO AR B B R = T
5% ), 2 R B ARSI T R (K RTS8
FEANTT R TE AR T 7% AR 46 77 17 1)
AURHE, Sr AT T 4 PR RAEALTE, 0N AR IE TS
K2 1 g, LIARKE 4 S, O RER s 46 77 14K
U RD. TD FIND, I (945 UK R 48 3P0 T ot
U 7.4%. 9.4%F 7.7%.

R RARAE SR T

Table 1 Compression specimens and their deformation
methods
Specimen Compression direction Strain/%
1 RD 7.3
2 RD-TD 7.9-8.3
3 RD-ND 8.5-6.3
4 RD-TD-ND 7.4-9.4-7.7

IHAR GG, AR 1 PR IS4 AR I
B 1 R ale, e R 1.5 mm, frfi
IRFEEARTERTZE(150 °C, 2 h)iB KA FE, 5 JafepRl
PRSI EHEAT SRR, R AR 5 Ay
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Fig.1 Specimen for tensile deformation (Unit: mm)
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Fig. 2 Strain—stress curves of various path compressions: (a) Specimen 1; (b) Specimen 2; (¢) Specimen 3; (d) Specimen 4
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Fig. 3 Microstructures of Mg alloy

sheet after RD compression: (a) Initial
rolled Mg alloy sheet; (b) Center;
(c) Margin (along RD) of RD X TD plane
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Fig. 4 Grain orientations of specimen 3 after RD compression
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Fig. 5 Microstructures of center(a) and margin(b) (along RD)

of specimen 3 after RD-ND compression
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Fig. 6 Microstructures of center(a) and margin(b) (along RD) of specimen 4 after RD-TD compression
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Fig. 7 XRD patterns of textures of compressed specimens: (a) Specimen 1; (b) Specimen 2; (¢) Specimen 3; (d) Specimen 4
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Fig. 8 Grain orientation variations during various path

compressions
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Fig. 10 Tensile fracture surface morphologies of various path compressed specimens: (a) Specimen 1; (b) Specimen 2; (c)

Specimen 3; (d) Specimen 4
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Fig. 11 Grain orientation variation before and after detwinning activation during tensile deformation: (a) Before detwinning; (b)
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Influence of AZ31 magnesium alloy sheet compressed along
various paths on mechanical properties

SONG Guang-sheng', JIANG Jing-gian', XU Yong®, ZHANG Shi-hong®

(1. School of Materials Science and Engineering, Shenyang Aerospace University, Shenyang 110036, China;
2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The rolled AZ31 Magnesium alloy sheet was sequentially compressed along rolling direction (RD), transverse
direction (TD) or normal direction (ND) at room temperature, the compressions RD, RD-ND, RD-TD and RD-TD-ND
were correspondingly defined according to the difference of compression paths, and the mechanical property and texture
evolution were analyzed for former compressions. The magnesium alloy sheets experienced the former compressions
were then stretched along RD at room temperature, respectively, and the influence of compression method on the
subsequent tensile mechanical properties was analyzed. The results predict that the yielding strength greatly increases
during TD compression of RD-TD compression due to activations of {1012}- {1012} secondary twin, and the
intensive {1011} pyramidal texture and {1010} prismatic texture form within the magnesium sheet after RD-TD
compression. The plasticity of AZ31 magnesium alloy sheet stretched along RD followed by the RD compression is
obviously improved due to activation of {1012} detwinning.

Key words: magnesium alloy; various path compression; texture; extension twin; detwinning
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