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Fig.5 SEM images of Al-18Mg,Si alloy at different melt temperatures: (a) 720 C, (b) 770 C, (c) 820 C,

(d) 870 C, (e) 920 °C, and (f) 970 C
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Influences of Melt Temperature on Microstructures and
Properties of in-situ Al-18Mg,Si Composites

Chen Shuying, Shao Bingchuan, Chen Zhilin, Chang Guowei
(Liaoning University of Technology, Jinzhou 121001, China)

Abstract: The effects of the melt temperature on the microstructures and properties of in-situ Al-18Mg.Si composites were investigated.
The results show that the coarse dendrite primary Mg.Si phases transform into the polygons and lumps and some transform into small
particles with the rising of the melt temperature. The primary Mg,Si is the smallest with the average grain size of 12 pm and its shape
factor is the maximum when the melt temperature is 870 <C. The grain size of the primary Mg,Si increases slightly when the temperature
is over 870 T, and its shape factor decreases. The lamellar eutectic Mg,Si transforms into small particles, and then changes into the mixed
microstructure of small and rodlike particles as the melt temperature increases. The size of the eutectic group decreases first and then
increases. The tensile strength, the elongation and the hardness increase first and then decrease with the rising of the melt temperature. The
mechanical properties achieve the best values when the temperature is 870 <C. The DTA analysis shows that the solidification onset
temperature of the alloy decreases first and then increases, while the nucleation condenser depression first increases and then decreases, as
the melt temperature is raised. The nucleation condenser depression is the largest at 870 <C; in the meantime, the hardness of the
composites achieves its maximum value and the wear-resisting property is the best.

Key words: Al-18Mg,Si composites; melt temperature; primary Mg,Si; mechanical properties

Corresponding author: Chen Shuying, Ph. D., Associate Professor, School of Materials Science and Engineering, Liaoning University of

Technology, Jinzhou 121001, P. R. China, Tel: 0086-416-4199650, E-mail: jinzhouchenshuying@126.com



