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Effect of ultrasonic vibration on microstructure of
semi-solid hypereutectic Al-Si alloy slurry

ZHAO Jun-wen, WU Shu-sen, MAO You-wu, AN Ping

(State Key Laboratory of Material Processing and Die and Mould Technology,

Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The effects of process parameters on microstructures of hypereutectic Al-Si semi-solid slurry were investigated.

The A390 melt was imposed with ultrasonic vibration once it was poured into the metal cup and controlled in the

liquid-solid temperature range, and the effects of ultrasonic vibration time, isothermal holding time, rest-work ratio on the

semisolid slurry were studied. The results show that the primary Si phase is refined to about 20 pm. And with the increase

of the isothermal holding time after ultrasonic vibration period, the primary Si particles grow up rapidly at the velocity of

8 um/min, and the primary Si particles remain globular in 2 min while the morphologies deteriorate after 2 min. The

primary Si particles grow slowly at the speed below 2.5 um/min with relative stable morphology under ultrasonic

vibration within 0.5—10 min. Ultrasonic vibration with rest-work ratio of 0.5 other than continuous ultrasonic vibration

achieves the best refinement result.

Key words: Al-Si alloy; ultrasonic vibration; hypereutectic; semisolid slurry; rest-work ratio

Al-Si

[1-2]

Al-Si
Si Si

(50775086)
2008-01-06 2008-06-10

B3-4]
Al-Si
Al-Si
(2007AA03Z557)

/ 027-87556262 E-mail: ssw636@hotmail.com

20

70

[5-6]



generator; 2—Heating furnace; 3—Amplitude transforming rod;

4—Transducer; 5—Vibrator holder; 6—Metal cup; 7—Slide
bar; 8—Holding table; 9—PID temperature controller
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Fig.1 Schematic diagram of experimental set-up: 1—Ultrasonic
2.1 A390
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Fig.2 Microstructure of semi-solid A390 Al alloy after

isothermal holding for 2 min without ultrasonic vibration

Fig.3 Microstructures of semi-solid A390 Al alloys with
different isothermal holding times after ultrasonic vibration:

(a) 0 min; (b) 2 min; (¢) 5 min
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Fig.5 Microstructures of semi-solid A390 Al alloys after ultrasonic vibration for different times: (a) 0.5 min; (b) 2 min; (c) 5 min;
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Fig.6 Change of average grain size with ultrasonic vibration Fig.7 Change of average grain size with rest-work ratio under
time ultrasonic vibration
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