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Effects of Si Content and Ultrasonic Treatment on Microstructure and
Properties of AlI-Mg-Si Alloy

Tian Yuan, Wu Shusen, Ren Jiakang, Liao Qiaco, Zhang Yaohua, Qin Jian

(State Key Laboratory of Materials Processing and Die & Mould Technology, School of Materials
Science and Engineering, Huazhong University of Science and Technology)
Abstract: The effects of different Si contents and ultrasonic treatment on microstructure and mechanical properties
of Al-5Mg-xSi alloy were investigated by metal mold gravity casting. The results indicate that the shape and dis-
tribution of the primary a-Al phase and the reinforced phase Mg, Si in the alloy are also varied with the increase of
Si content., After ultrasonic treatment, the main phase composition in microstructure of the alloy with different Si
contents has little change, where the a-Al grains become rounder and the distribution of f-Mg, Si is also more uni-
form. However, the 8-Mg, Si agglomeration occurs when the Si content is 2%. The tensile strength and elonga-
tion of the alloy are firstly increased and then decreased with the increase of Si content. The as-cast mechanical
properties of the alloy presents desirable when the Si content is 1.6 % , where the tensile strength and elongation is
141.2 MPa, and 1.5% , respectively. After ultrasonic treatment, the mechanical properties of the alloy are desira-
ble with the same Si content, where the tensile strength and elongation is 168.0 MPa and 2.6% , which are 19%
and 73% higher than the as-cast ones, respectively.
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Fig.2 Microstructures of Al-5Mg-xSi-0.3Mn-0.4RE alloys
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Fig.4 High magnification microstructure of Al-5Mg-xSi-0.3Mn-0.4RE alloys
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Fig.6 Microstructure and distribution of each element in Al-5Mg-1.6Si-0.3Mn-0.4RE alloy
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Fig.8 Microstructure of Al-5Mg-2Si-0.3Mn-0.4RE alloy after ultrasound treatment
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Fig.7 Mechanical properties of Al-5Mg-xSi-0.3Mn-0.4RE alloys
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Fig.10 Microstructure and distribution of each element of Al-5Mg-1.6Si-0.3Mn-0.4RE alloy after ultrasonic treatment
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