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Influence of side ultrasonic treatment on
solidification characterization of Al-Si eutectic alloy

LIU Qing-mei, GONG Yong-yong, HOU Xu, QI Fei-peng, ZHAI Qi-jie

(School of Materials Science and Engineering, Shanghai University, Shanghai 200072, China)

Abstract: The influence of side-introduced power ultrasonic treatment on the solidification characterization of ZL102
Al-Si alloy was discussed. The results show that the ultrasonic treatment on the alloy during solidification can refine the
structure, develop the morphology and distribution of eutectic silicon. The mechanical properties and fractographs of the
alloy by treatments without ultrasonic, 300 W ultrasonic and 500 W ultrasonic treatment were also compared. The results
indicate that the power ultrasonic treatment can enhance the tensile strength obviously, and the mechanical properties

increase with increasing ultrasonic power. The reason of ultrasonic attenuation was analyzed and the law of ultrasonic

attenuation into the melt was discussed by the mathematical method.
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Table 1 Chemical composite of eutectic Al-Si alloy(mass

fraction, %)
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Fig.1 Schematic diagram of experimental setup (a) and cross-section (b) (f: Front; m: Middle; b: Behind)
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Fig.2 Microstructures of ZL102 alloy by different treatments: (a) 0 W;
(b) 300 W, front; (c) 300 W, middle; (d) 300 W, behind; (e) 500 W, front;
(f) 500 W, middle; (g) 500 W, behind
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Fig.3 Tensile strength (a) and elongation (b) of alloy by different treatments
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Fig.4 Fractographs of alloy by different treatments: (a) 0 W; (b) 300 W,
front; (c) 300 W, middle; (d) 300 W, behind; (e) 500 W, front; (f) 500 W,
middle; (g) 500 W, behind
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