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Fig.1 Schematic diagram of ultrasonic vibration device
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Fig. 2 Microstructures of alloy under different treatment
conditions: (a) Without ultrasonic vibration; (b) With ultrasonic

vibration
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Fig. 8 Worn surface morphologies of alloy: (a), (b) Without ultrasonic vibration; (c), (d) With ultrasonic vibration
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Influence of vibration frequency on
indirect ultrasonic aided casting Al-24%Si alloy

ZHAO Long-zhi, LI Yang, ZHANG Jian, ZHAO Ming-juan

(Key Laboratory of Ministry of Education for Conveyance and Equipment,
School of Mechatronics Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Al-24%Si alloy was prepared by indirect ultrasonic aided casting method. With metalloscope, vertical
electronic universal testing machine, abrasion tester, scanning electron microscope and microhardness tester, the
influences of ultrasonic frequency on the microstructure, compressive strength, wear performance and hardness of the
alloy were investigated. The results show that 20.4 kHz ultrasonication has the best refining effect on the alloy primary
silicon and eutectic silicon with average sizes are 100 and 40 pm, respectively. Along with the increase of ultrasonic
frequency, the compressive strength increases first and then decreases, while the wear rate decreases first and then
increases. Furthermore, the wear mechanism of the alloy is mainly represented as abrasive wear and adhesive wear.
Additionally, the alloy microhardness increases first and then decreases along with the increase of ultrasonic frequency,
and has a negative correlation with grain size of silicon in the alloy.

Key words: Al-24%Si alloy; microstructure; ultrasonic frequency; compressive strength; wear property; microhardness
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