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Fig.1  Schematic of ECAP process and the defined orthogonal  

planes 
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Table 1  Hardness of as-cast and ECAPed alloys along 

different planes (MPa) 

 CP TP FP 

4 passes 734 736 744 

8 passes 668 670 661 

As-cast 615 615 615 
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Fig.2  Stress-strain curve of the Al-Mg
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Si alloys 
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Table 2  Tensile strength and elongation of as-cast and  

ECAPed alloys 

Property As-cast ECAP 4 passes ECAP 8 passes 

Tensile strength/ 

MPa 

164.3 224.4 192.8 

Elongation/% 7.4 23 29.3 
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Fig.3  XRD pattern of as-cast Al-Mg
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Si alloys 
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Fig.4  SEM images of Al-Mg

2

Si alloys: (a, b) as-cast, (c) ECAP for 4 passes, and (d) ECAP for 8 passes 
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Fig.5  TEM images of Mg
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Si-rich region: (a) as-cast, (b) ECAP for 4 passes, and (c) ECAP for 8 passes 
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Fig.6  TEM images of α-Al matrix phase: (a) as-cast, (b) ECAP for 4 passes, and (c) ECAP for 8 passes 
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Microstructure and Properties of Al-Mg

2

Si Alloys after Equal Channel Angular 

Pressing 

 

Chen Kehua, Liang Wei, Wang Shunqi, Xue Jinbo, Wang Hongxia, Bian Liping 

(Taiyuan University of Technology, Taiyuan 030024, China) 

 

Abstract: The microstructure and mechanical properties of Al-Mg

2

Si alloys by equal channel angular pressing (ECAP) at 250 ºC were 

studied. Vickers hardness and tensile testing show that the hardness, tensile strength and elongation of the alloys increase after ECAP for 4 

passes. However, the hardness and tensile strength decrease after ECAP for 8 passes while the elongation increases further. SEM and TEM 

observations show that the original skelecton shape or the Chinese-script Mg

2

Si phase are obviously broken after ECAP. The more the 

extrusion passes, the more the fragmentated Mg

2

Si phase, and the more the alloys refining. The mechanism for the decrease in hardness 

and tensile strength of the specimen after ECAP for 8 passes compared with 4 passes was discussed. 

Key words: Al-Mg

2

Si alloy; equal channel angular pressing (ECAP); microstructure; mechanical properties. 
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