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Tab. 1 Chemical composition of experimental alloy
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Fig. 3 SEM image and EDS mappings of the as-cast alloy
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Effect of Heat Treatment on the Microstructure and Mechanical Properties
of Al7S10.3Mg0.3Sc Alloy

LIU Xiang-gian', CUI Xiao-ming', WANG Zhen-wang", SHI Bo’, ZHAO Xue-ping*, SUN Dong-xu*, BAI Pu-
cun’

(1. School of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhot 010051, Inner Mongolia, China; 2.
Fushun Inspection, Testing and Certification Center, Fushun 110300y, Liaoning, China)

Abstract:

In this paper, the microstructure of Al7Si0.3Mg0.3Sc alloy before and after heat treatment was characterized
using a differential thermal analyzer (DSC), scanning electron microscope (SEM) and transmission electron
microscopy (TEM), and its mechanical properties were tested. The results show that after solution treatment,
the a-Al+Si eutectic microstructure region in the experimental alloy narrows. And with the increase of solution
temperature, the eutectic Si showed a trend of transformation from lamellar to granular. A large number of
fine dispersed Al;Sc particles and lamellar Mg,Si were precipitated in the T6 state alloy, which inhibited the
dislocation movement and thus strengthened the mechanical properties of the alloy. Among them, the position
relationship between Al;Sc and a-Al with L1, structure was (100)435//(200),.4,, in addition, the smaller size
of Mg,Si mainly precipitates and grew along the direction of <111>, while the larger size of Mg,Si mainly
precipitates and grows in the direction of <200>. The optimal heat treatment system of experimental alloy
was: 530 °C solution treatment for 6 h+160 °C aging treatment for 10 h, under this condition the hardness,
tensile strength and elongation were significantly improved compared with the as cast alloy.
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Al-Si-Mg alloy; rare earth Sc; heat treatment; microstructure; mechanical properties
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