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Fig.1 Microstructure (a, b) and texture (c, d) of twin cast rolled AZ31 magnesium alloy sheet: optical micrographs before (a)

and after (b) annealing; basal pole figures before (c) and after (d) annealing
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Fig.2 Microstructures of the rolled AZ31 magnesium alloy sheets: (a) 150 ‘C/ASR, (b) 200 ‘C/ASR,
(c) 250 C/ASR, (d) 200 C/SR, and (e) 250 ‘C/SR
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Fig.3 Schematic illustration of grains refined by twinning
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Fig.4 Basal pole figures of the rolled sheets: (a) 150 ‘C/ASR, (b) 200 C/ASR, (c) 250 ‘C/ASR, (d) 200 ‘C/SR, and (e) 250 ‘C/SR
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Fig.5 Tensile strain-stress curves of magnesium alloy sheet
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Fig.6 Schematic of grain orientation and loading during

stretch of rolled magnesium alloy sheet
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Table 1 Mechanical properties parameters of the sheets

Rolling techniques

Mechanical properties

Initial sheet 150 ‘C/ASR 200 ‘C/ASR 250 ‘C/ASR 200 ‘C/SR 250 C/SR
Yield strength/MPa 175 220 209.6 201 202.4 209
Ultimate tensile strength/MPa 283 326 317 305 305 319
Elongation/% 14.5 18.7 19.5 19.3 16.7 19.7

PEREWS i T AEXS ARELHIAR A, fE 1R N 5L, K&
e IV B R I3 3 66 U SRR AR T, W 2¢
N 2e Son, FLHEIA 4L S b 3h 25 45 5 dokn 20 i
DAL T 29) 75 T 45 it A 2% i FE T L e 72 it Rz 48 48 1)
FEHLH . XTI 2¢ Al 2e HHHAESAE R, KR
FLATBRM iR RSB/ T 3RS BREL SR A, BT
250 C I FXEFRFL A 77 5 14 BB W B T A8 X6 AR %L
B, XA M EL IR B A £ 250 CH, AHLL T X)
FRELH], JEXTRREL S T 290 W R OB A SR
1%V RE

3 & B

1) AZ31 G e HEXTFRELHII, Bl A L6
FEFH T, AR ARAL LA A 150 C R 2R Sk N 3,
A2 250 CHY 5823l A F 4 d bl .

2) AEXTRRELHINS, BEAE I TG, i 2 5
FEXGIN, AH BT R AR TR BR AL hi) AR A 1) 5 1 2R 2R
F AR BREL ) B A SO PRAREE & SR U R

3) Lt ARXARELHI G, BE B S 1 122 MR REAS
FIRMEARTE, T 150 C T ARX FREL | B BE & ST
T e b RO ey, T S IR B 1) ) E PR e
£EHE  References
[1] Tang Di(f# k), Wang Dan(E J}), Jiang Haitao(YL#%¥%) et

al. Journal of Plasticity Engineering (¥ 4 T. £ 2%4Rk)[J], 2013,

20(2): 78
[2] Wang Zhongtang(F * %), Yan Cao(/ #E), Song Guangsheng

(R) M) et al. Rare Metal Materials and Engineering (%5 4=

JEA RS T[], 2012, 41(2): 221
[3] zhang H, Huang G, Wang L et al. Journal of Alloys and
Compounds[J], 2013, 575: 408
[4] Kaiser F, Bohlen J, Letzig D et al. Advanced Engineering
Materials[J], 2003(5): 891
[5] Park S H, Hong S G, Lee C S et al. Materials Science and
Engineering A[J], 2013, 578(9): 271
[6] Wang H, Wu P D, Gharghouri M A et al. Materials Science
and Engineering A[J], 2010, 527: 3588
[7] Barnett M R, Keshavarz Z, Beer A G et al. Acta Materialia[J],
2004, 52: 5093
[8] Jain A, Duygulu O, Brown D W et al. Materials Science and
Engineering A[J], 2008, 486: 545
[9] Song G S, Chen Q Q, Zhang S H et al. Materials & Design[J],
2015, 65: 634
[10] Luo Peng(® i), Xia Juchen(E Ei#t), Hu Qiaodan(ff{f /1)
et al. Rare Metal Materials and Engineering (¥ 4 J&#1 %}
5TFE) [J], 2005, 34(9): 1493
[11] Cheng Yongqi(#£7k &), Chen Zhenhua([% 4% ), Xia Weijun
(EAEZ) et al. Journal of Plasticity Engineering (314 T./%
2£4R)[I], 2007, 14(4): 127
[12] Xia Weijun(E 1% %), Cai Jianguo(%%# [F), Chen Zhenhua([%:
#R1E) et al. The Chinese of Nonferrous Metals(# &Gt 4
J& 2£4R%)[J], 2010, 20(7): 1247
[13] Zhang Wenyu (5K 3 ), Liu Xianlan(Xl|5=%), Chen Zhenhua
(FJR4E) et al. Journal of Wuhan University of Technology
(ERDUHE T K 22224 [J], 2007, 29(11): 57
[14] Graff S, Brocks W, Steglich D et al. International Journal of



511

RIHESE: AEXIFRELS] AZ31 B E AR S TR

* 3517 -

Plasticity[J], 2007, 23: 1957

[15] Sanjari M, Farzadfar S A, Jung | H et al. Materials Science
and Technology[J], 2011, 28(4): 437

[16] Zhu S Q, Yan H G, Chen J H et al. Scripta Materialia[J],
2012, 67: 404

[17] Kim H L, Lee J H, Lee C S et al. Materials Science and
Engineering A[J], 2012, 558: 431

[18] Fatemi-Varzaneh S M, Zarei-Hanzaki A, Cabrera J M et al.
Journal of Alloys and Compounds[J], 2011, 509: 3806

[19] Zhang Z, Wang M P, N. Jiang et al. Journal of Alloys and
Compounds[J], 2012, 512: 73

[20] Huang X S, Suzuki K, Watazu A et al. Journal of Alloys and
Compounds[J], 2009, 479: 726

[21] Kim H L, Lee J H, Lee C S et al. Materials Science and
Engineering A[J], 2012, 558: 431

[22] zhang Shihong(5k %), Song Guangsheng(#) ), Song
Hongwu(# ) et al. Journal of Mechanical Engineering

(WL LA 224R)[J], 2012, 48(18): 28

Microstructure and Mechanical Properties of AZ31 Magnesium Alloy
Sheet Processed by Asymmetry Rolling

Song Guangsheng?, Jiang Jinggian®, Chen Shuaifeng?, Zhang Shihong?
(1. Shenyang Aerospace University, Shenyang 110036, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The commercial twin-roll cast AZ31 magnesium alloy sheet was used. Multi-pass asymmetry rolling (ASR) was conducted on
the sheet by small diameter rollers ASR at temperatures of 150, 200 and 250 <C, and the effect of ASR on the microstructure, texture and
mechanical properties of the rolled magnesium alloy sheet was investigated. The results indicate that the mechanism of grain refinement is
totally different at various temperatures: the grains are segmented into sub-grains by twins at 150 <C; meanwhile, the dynamic
recrystallization (DRX) is the main grain refinement mechanism at 200 and 250 <C. The texture evolution of the symmetry rolling (SR)
and ASR sheet were analyzed. It predicts that the texture intensity of ASR sheet increases with rolling temperature elevating, but they are
obviously lower than the texture intensity of SR sheet.

Key words: AZ31 magnesium alloy; asymmetry rolling; grain refinement; texture
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