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Fig.1  Crystal structure model of Ω phase 
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Table 1  Valence electron structure of Ω phase 

Bond I
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2 2
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32 0.319 31 0.319 32 0.044 13 
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Al -Al
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64 0.319 34 0.319 35 0.044 08 

Cu-Cu
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D

 

16 0.429 50 0.429 51 0.000 46 

1

Cu-Al

9

D

 

64 0.434 08 0.434 09 0.000 46 

1

Cu-Al
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32 0.434 11 0.434 12 0.000 46 
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Fig.2  Crystal structure model of Mg-Ag segregation zone 
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Table 2  Valence electron structure of Mg-Ag segregation zone 

Bond I
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Fig.3  Crystal structure model of α-Al 
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Table 3  Valence electron structure of α-Al 
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Fig.4  Atom structural model of Ω/Mg-Ag/α interface 
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Fig.5  Atomic configuration of α-Al (111) crystal plane 
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Fig.6  Atomic configuration of Mg-Ag segregation zone 
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Fig.7  Atomic configuration of (001) crystal plane of Al and Cu 

in Ω phase 
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Table 4  Interface valence electron structure of Ω/Mg-Ag/α 
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Table 5  Interface valence electron structure of Ω/α 

Phase Bond I
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Analysis of Valence Electron Structure of the Interface 

Between Ω/Mg-Ag/α in Al-Cu-Mg-Ag Alloy 

 

Qu Hua, Qi Jianxue, Liu Weidong, Xu Qiaozhi 

(Liaoning University of Technology, Jinzhou 121001, China) 

 

Abstract: Based on the empirical electron theory of solids and molecules, the valence electron structures of the matrix α, Mg-Ag 

segregation area, Ω phase and the interfaces of Ω/Mg-Ag/α, Ω

 

/α were calculated after studying the interface valence electron structure 

between the matrix α and Ω phase. Then the relationship between the interface valence electron structures of Ω/Mg-Ag/α and the interface 

properties in Al-Cu-Mg-Ag alloy was analyzed. The results show that the continuity of the outer of Ω/Mg-Ag/α is better than that of the 

inner because the electron density difference of Mg-Ag/α is 16.54% and that of Ω/Mg-Ag is 50.73%. The Mg-Ag layer makes the interface 

electron density difference of Ω

 

/α decrease by 1.13%, while it makes the strongest covalence bond force and the covalence electron 

density in (111)

α

 increase by 14.52% and 146.87%, respectively. It also makes the strongest covalence bond force and the covalence 

electron density in (111)

Ω

 increase by 45.85% and 45.30%, respectively. The existence of Mg-Ag layer enhances the alloy strength and 

toughness because it increases the obstruction of Ω phase to the dislocation, the interface continuity, the interface bonding force and 

stability while it decreases the interface electron density differences and the interface stress. 

Key words: Al-Cu-Mg-Ag alloy; Ω phase; interface; valence electron structure; interface properties 
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