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Table 1 Composition of Al-6.3Mg-3.7Si-Cu-La alloy system

Wy /%
G Mg Si Cu Al
Cul 6.3 3.7 1 N
Cu2 6.3 3.7 2 FS
Cu3 6.3 3.7 3 S
Cu4 6.3 3.7 4 S
Cu5 6.3 3.7 5 N
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Fig. 1 Calculated dependences of precipitation phases on temperature

F2 ERTAECURMEXNEGE&HRENTHESENZIT
Table 2 Effects of different Cu additions on the contents of precipitated phases in the alloy at room temperature W /%

Cu a (Al) B (Mg,Si) 0 (Al,Cu) Q ( Al,Cu,Mg,Sic ) AlylLa,
1.0 86.41 9.61 1.60 0.67 171
2.0 84.56 9.61 3.45 0.67 171
3.0 82.71 9.61 5.30 0.67 171
4.0 80.86 9.61 7.15 0.67 171

5.0 79.01 9.61 9.0 0.67 171
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Fig. 2 Changes of the contents of three strengthening phases
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Fig. 4 The quantity of main metastable phases changes with temperature at various Cu contents
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Study on the Precipitated Phase and Properties of Al-Mg-Si-Cu-La Alloy
Based on JmatPro

LIU Yun-he', LIU Tong-yu', SONG Lai', KONG Zhan-qi', REN Yu-yan® LI Ying-min', GAO Yan®

(1. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China;
2. School of Mechanical Engineering, Weifang University of Science and Technology, Weifang 262700, Shandong, China; 3.
Experimental Teaching Center, Shenyang Normal University, Shenyang 110034, Liaoning, China)

Abstract:

In order to further explore the influence of Cu content on the precipitated phase and properties of Al-Mg-Si-
Cu-La alloy, thermodynamic simulation of Al-Mg-Si-Cu-La alloy was carried out by using material phase
diagram and property simulation software JMatPro, and the contents of equilibrium phase and metastable
phase were obtained under different Cu addition levels. The results showed that with the increase of Cu
content, the content of enhanced f(Mg,Si) phase and Q(Al;Cu,Mg,Sis) phase had no change at room
temperature, the content of 0 (Al,Cu) phase increased gradually, the content of metastable ' (Mg,Sis) phase
decreased gradually, and the content of 6’ (Al,Cu) phase and GP zone increased gradually. Q'(Al; sMgs ¢Si;Cu)
phase content increased first and then decreased. The mechanical property model of the alloy showed that
increasing the Cu content would improve the mechanical properties of the alloy. When the Cu content was
4wt.%, the tensile strength (Rm) and hardness (HV) of the alloy reached the maximum, but when the Cu
content was 5wt.%, the tensile strength and hardness of the alloy began to decrease.
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