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Table 1 Composition of AZ91D magnesium

alloy( mass fraction, %)

Al 7Zn Mn Be Si
9.030 0 0.640 0 0.330 0 0. 001 4 0.031 0
Cu Fe Ni Mg
0.004 9 0.001 1 0. 000 3 Bal.
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Fig. 1 Microstructures of AZ91D alloy before and after cold working

(a) —Ascast; (b) —Cold working( deformation 5.7%)
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Fig. 2 Microstructures of AZ91D alloy at different temperatures

( Deformation 6. 5% , holding time 30 min)
(a) =550 C; (b) =570 C
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Fig. 3 Relationship between cold working ratio and microstructure of AZ91D alloy

(Temperature 570 C, holding time 30 min)

(a) —4.6% ;

(b) —7.2% ;

(¢) —9. 0%
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Fig. 4 Microstructures of semrsolid magnesium alloy under condition of

570 C, holding time 20 min and deformation 6. 5% (a), 7.2% (b)
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Table 2 Result of metallographic test

Sample T Cold  Solid volume  Small Average
?\Imp = tem]/)eﬂlér working  fraction/ opening grain
o ure ratio/ % % ratio/ % size/ mm
1 570 9.2 57 1.5 0. 148
2 570 7.2 71 1.0 0.132
3 550 7.0 74 0.8 0. 165
4 550 6.5 81 1.2 0. 156
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Fig. 5 Sketch map of semtsolid process of
magnesium alloy after cold working
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Structure shape and forming mechanism of semi-solid material of
AZ91D magnesium alloy by SIMA process

JI Ze-sheng" ?, LI Qing-fen', LIU Zhao jing®, ZHENG Xiao-ping®, LU Wei’
(1. Mechanical and Electrical Engineering College,
Harbin Engineering University, Harbin 150001, China;
2. Department of Materials Science and Engineering,

Harbin University of Science and T echnology, Harbin 150080, China)

Abstract: The SIMA(straim induced melt activation) process used to prepare the semtsolid material of AZ91D magnesium alloy was
proposed, and the influences of cold working ratio, temperature and holding time on solid volume fraction, grain size and shape were
investigated. The results show that, under the cold working condition, the SIMA process can produce the semrsolid material of mag-
nesium alloy with minimum solid volume fraction of 55% after being held at 570 C for definite time. The forming mechanism of se-
mt solid material of AZ91D magnesium alloy was analyzed. During the heat treatment, the recrystalization can occur, and the influ-

ence of re crystallized structures is pronounced by cold working ratio.

Key words: AZ91D; cold working; SIMA; semtsolid; microstructure
(RiE FREL)



