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Table 1  Composition of the experiment alloy (ω/%) 

 Mg Sc Zr Fe Al 

Alloy 1 9.6396 0 0 0.1178 Bal. 

Alloy 2 9.8838 0.1027 0.1007 0.1151 Bal. 
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Fig.1  Compression direction and sampling position of sample 
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Fig.2  Microstructures of alloy 1 (a) and alloy 2 (b, c): (a, b) EBSD and (c) TEM 
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Fig.3  True stress-strain curves of solid solution samples 

compressed at various temperatures 
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Fig.4  Microstructure of sample compressed at 573 K and 0.01 s
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Fig.5  Microstructure of alloy 1 compressed at 623 K with a strain rate of 0.01 s
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Fig.6  Microstructure of alloy 2 compressed at 623 K with a strain rate of 0.01 s
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Fig.7  Fraction of HAGB of compressed samples at 623 K with a  
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Fig.8  TEM microstructures of samples compressed at 573 K and 0.01 s
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Fig.9  Substructures of compressed sample: (a) alloy 1 and    

(b) alloy 2 
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Effect of Complex Addition of Sc and Zr on Dynamic Recrystallization Mechanism of 

Al-10Mg Alloy 

 

Feng Lei, Li Janguo, Mao Yizhe, Li Cong 

(Key Laboratory of Advanced Materials Ministry of Education, Tsinghua University, Beijing 100084, China) 

 

Abstract: The microstructure evolution and recrystallization mechanism of compressed Al-10Mg alloy with and without addition of Sc 

and Zr have been investigated by electron back-scattered diffraction (EBSD) and transmission electron microscope (TEM). Results show 

that original grain is refined through Al

3

(Sc,Zr) precipitation. Also, flow stress can be increased. In the presence of Al

3

(Sc,Zr) precipitation, 

dislocation motivation is impeded, concentration of dislocation is decreased in grain boundary and deformation band; accumulation and 

annihilation of dislocation is thus affected. Recrystallization grain is formed through rotation of subgrain in Al-10Mg-Sc-Zr alloy. 

Afterwards, recrystallization mechanism of Al-10Mg alloy is changed from discontinuous dynamic recrystallization (DDRX) into 

continuous dynamic recrystallization (CDRX). 

Key words: Al-10Mg alloy; Al

3

(Sc,Zr) precipitation; recrystallization; dislocation; sub-grain 

 

Corresponding author: Li Jianguo, Ph. D., Associate Professor, School of Materials Science and Engineering, Tsinghua University, Beijing 

100084, P. R. China, Tel: 0086-10-62791092, E-mail: jg.li@mail.tsinghua.edu.cn 

 


