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Mechanism of semi-solid slurry of A356 alloy
prepared by indirect ultrasonic vibration
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(National Key Laboratory of Materials Processing and Die and Mould Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The process of semi-solid A356 alloy slurry prepared by indirect ultrasonic vibration (IUV) and its mechanism,
combined with water simulation experiment of visual tracer particles, was investigated. The results show that the
non-dendritic primary particles can be produced after A356 alloy IUV treated for 20 s at the bottom of container, and after
treated for 40 s, the semi-solid slurry with grain shape coefficient of 0.6 and average grain diameter of 70 pm can be
obtained. In the process of indirect ultrasonic vibration, there are obvious characteristics of ultrasonic vibration, such as
acoustic streaming, cavitation and thermal effects and the high-frequency mechanical vibration characteristics, such as
vigorous surface agitation, the increase of the nucleation induced by falling off solid particles formed on the crucible wall.
The melt is UV treated, the combined action of ultrasonic and high-frequency mechanical vibration are rather than single
mechanical vibration effect.
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Fig.1 Schematic diagram of experimental setup of semi-solid
slurry of A356 alloy prepared by indirect ultrasonic vibration:
1—Ultrasonic generator; 2—Amplitude transforming rod; 3—
Metal cup; 4—Ejector rod; 5—Pneumatic cylinder; 6—Heating
furnace
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Fig.2 Temperature variation curves of A356 slurry during
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Fig.3 Microstructures of semi-solid A356 slurry at different

IUV times: (a) 20 s; (b) 30's; (c) 40 s
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Fig.4 Schematic illustration of sampling points in quenched
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Fig.5 Self-solid microstructures of different points of A356 slurry in Fig.4: (a) Point 1; (b) Point 2; (c) Point 3; (d) Point 4; (e)
Point 5; (f) Point 6
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Fig.6 Motion state of visual tracer particles during TUV:
(a) Before IUV; (b) Beginning of IUV; (c) Further transmission;
(d) Complete transmission; (e) Right after IUV period; (f) After
20 min IUV
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Fig.7 Change of water temperature with TUV time
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