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Table 1 Experimental plan for the liquidus casting
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Fig. 1 Dimensions of tensile specimen
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Table 2 EDS analysis results of the Al-18Si cast alloy at 780 °C
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Fig. 2 XRD pattern and solidification microstructure of the Al-18Si cast alloy at 780 °C
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Fig. 3 Solidification microstructures of the Al-18Si alloys
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Table 3 Sizes of the primary silicon in solidification

microstructures of the Al-18Si alloys heat preserved
At liquidus temperature with different times

BARLARRIE B /min. )4 RO  um B A RERR ] um

0 19.2 30.9
5 15.2 25.2
10 134 23.8
15 14.8 24.6
20 18.8 30.1
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Fig. 4 Solidification microstructures of the Al-18Si alloys heat preserved at liquidus temperature with different times
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Table 4 Mechanical properties of the Al-18Si alloys with
different liquidus holding times

WHIZALRE T /min - PUASRE/MPa A%
0 203 5.2
5 206 6.7
10 212 83
15 211 75
20 195 6.3
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Study on Solidification Microstructure and Mechanical Properties of
Liquidus Cast Al-18Si Alloy
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(1. Jiangsu Key Laboratory of Material Surface Science and Technology, Changzhou University, Changzhou 213164, Jiangsu, China; 2.
National Experimental Teaching Demonstration Center of Materials Science and Engineering, Changzhou University, Changzhou 213164,
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Abstract:

The solidification microstructure and mechanical properties of liquidus cast Al-18Si alloy were studied using
optical microscopy, Image-Pro Plus software, X-ray diffractometer, and universal tensile testing machine. The
results indicated that with the increase of holding time at liquidus temperature, the size of primary silicon in
Al-18Si hypereutectic aluminum silicon alloy showed a trend of first decreasing and then increasing, while
the mechanical properties showed a trend of first increasing and then decreasing. Compared with ordinary
casting, the liquidus casting reduced the average size of the primary silicon in the Al-18Si alloy by 30.6%,
and increased the tensile strength and elongation of the alloy by 27% and 108%, respectively. Therefore,
the liquidus casting was an effective method to improve the solidification microstructure and mechanical
properties of hypereutectic aluminum silicon alloys.
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