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Table 1 Chemical composition of as-cast AZ91D magnesium
alloy (/%)
Element Al Zn Mn Si Mg
Content 8.98 0.64 0.26 0.02 Bal.
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Fig.1 Microstructures and EDS spectra of as-cast AZ91 magnesium alloy
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Fig.2 Microstructures of as-cast and rolled AZ91 magnesium alloy before and after homogenizing: (a) as-cast, (b) homogenizing,

(c) casting+rolling, and (d) homogenizing+rolling
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Fig.3 XRD patterns of as-cast and rolled AZ91 magnesium

alloy before and after homogenizing
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Fig.4 Mechanical properties of as-cast and rolled AZ91 before

and after homogenizing
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Fig.5 Second phase microstructures of AZ91 alloy after rolling with cast and homogenization: (a, b) casting+rolling

and (c, d) homogenization+rolling
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Fig.6 Morphologies of tensile fracture for AZ91 alloy: (a) as-cast, (b) homogenizing, (c) casting+rolling, and (d) homogenizing+rolling

3 & B

1) AZ91 BARBE SIS, 758 S
T 5 ARG AT B B-Mg1r Al HTE I8, 5 Rk
WRIB B3 43 A T i TR AL S LA P 0 P o B A G
RRERS.

2) AZ91 BB BEG &B MR Kb, S5,
TR I AT AR SRS R 2, B e 5
TR AR, CA/NRUREIR SR LS AT T 5 PR AL A A
NS S FL & S L S LT & &R E s A
R, MRS 50%. 1151405 4L H1 & 4t 4L
1) T B 47 500 P 4R e 40 359%, T HTK RIS AT T B

3) AZ91 BEABEA S = IR A T 1 R A i e
Wi, FLES EWT O AT LUE B f-Mgar Al AR

PR TE B IR RS, BB )5, I AR PR 65 B
MV E RS Z, &eBNARNGE, UK
EWSE LIRSS IRTE 5 /L=

S8 K

[1] Mordike B L, Ebert T. Materials Science and Engineering A[J],
2001, 302: 37

[2] Wang Lingyun(if#% =), Huang Guangjie(¥:7%), Chen Lin
(% #K) et al. Rare Metal Materials and Engineering(#iH 4
JE RS THE)[J], 2007, 36(5): 910

[3] Zhang Dingfei(5k T 3F), Zhao Xiabing(i*# £), Shi Guoliang
(F1 E342) et al. Rare Metal Materials and Engineering (¥ & 4
JE RS THE)[J], 2011, 40(3): 418

[4] Yu Kun(%& %), Li Wenxian(Z XC#t), Wang Richu(F H#]) et

References



%5

RS HSMIR KA N AZ91 86 & RELR RIS TR r s

+ 1301 -

al. The Chinese Journal of Nonferrous Metals (7 4 & 4 )&
2£4R)[J], 2003, 13(2): 277
[5] Lin Jinbao, Wang Qudong, Peng Liming et al. Journal of
Alloys and Compounds[J], 2009, 476: 441
[6] Li Hejun, Jiao Gengsheng, Li Kezhi et al. Materials Science
and Engineering A[J], 2008, 475: 279
[7] Ma Lifeng(Z37.0&), Pang Zhining(JE & 7°), Huang Qingxue
(¥ JK2%) et al. Rare Metal Materials and Engineering (¥4 4
JE MBS THE)[J], 2014, 43(1): 387
[8] LUY Z, Wang Q D, Ding W J et al. Materials Lettes[J], 2000,
44: 265
[9] Huang Guangsheng(i% /i), Wang Lingyun(7£# =), Huang
Guangjie(35 Y 4%) et al. Journal of Chongging University (&
PROK 23R [3], 2004, 27(11): 18
[10] Guo Qiang(3% %), Yan Hongge(j™4L.#:), Chen Zhenhua(F
PR4E) et al. Heat Treatment of Metals (4 )& # 4t B1)[J], 2006,
31(7): 77
[11] Jin Junbing(4: % %), Wang Zhixiang(E % #£), Liu Xuefeng

(X E 1) et al. Acta Metallurgica Sinica(4:J& %% )[J], 2006,
42(10): 1014

[12] Cho S S, Chun B S, Won C W. Journal of Metal Material[J],
1994, 34: 4311

[13] Duly D, Brechet Y. Acta Materialia[J], 1994, 42: 3055

[14] Yang Jungang(## M), Zhao Meijuan(i$3%48), Jiang Bai-
ling(’#% [ ®). Transactions of Materials and Heat Treatment
(M1 B} 44k 2 24 312) [3], 2008, 29(4): 69

[15] Liu Liufa(x175¥k), Ding Hanlin( T ¥ #k), Ding Wenjiang(]”
CIT). Rare Metal Materials and Engineering (F 4 4 J& #4 %}
5 TFE)[J], 2009, 38(1): 104

[16] Yang Jungang(# # NI), Han Xi(# #), Bai Yun(H =).
Transactions of Materials and Heat Treatment(#4 %} # At #2
23%)[J], 2014, 35(6): 140

[17] Shi Huiying(f} # 3%), Chen Zishan(BF#%111), Zhang Jumei (7K
%5H) et al. Heat Treatment of Metals (4 )& # 4t 2#)[J], 2010,
35(1): 42

Effect of Homogenizing Annealing Treatment on Hot-Rolled Microstructure
and Mechanical Properties of AZ91 Magnesium Alloy

Zheng Liuwei*??, Liang Wei?, Zhao Zilong™? Li Ya’e'?, Wang Hongxia'?, Wang Yide*
(1. Taiyuan University of Technology, Taiyuan 030024, China)
(2. Key Laboratory of Advanced Magnesium Based Materials of Shanxi Province, Taiyuan 030024, China)
(3. Shanxi Engineering Vocational College, Taiyuan 030009, China)
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Abstract: To improve the inhomogeneity and rolling forming ability of as-cast AZ91 magnesium alloy, the effect of homogenizing
annealing treatment on microstructure and mechanical properties of AZ91 magnesium alloy before and after rolling deformation was
studied. The results show that the distribution of second phase in the alloy tissue is improved effectively after homogenization annealing
treatment. After multi-pass rolling at 400 <C, the thin strip Mgi7Al1; phase which originally distributes along the grain boundaries reduces
significantly with some of them fragmenting, and some distribute near the grain boundaries or inside the grains as small particles.
Compared with the strength of as-cast rolled alloy, the strength of rolled alloy after homogenization increases slightly; while the
elongation increases by 50%. The tensile fracture morphology after rolling indicates that the ductility of alloy improves markedly.
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