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Control of solidification microstructure using macro/micro scale melt flow
induced by ultrasonic vibration

Nagira, Tomoya
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Time-resolved X-ray imaging was developed to directly observe the
microstructural evolution under the influence of ultrasonic vibration in Sn-21mass%Bi alloys.
Simultaneously with a circulating convection ahead of dendrite tips, the longitudinal oscillation of

dendrites at a low frequency (20 Hz) occurred immediately after an imposition of ultrasonic
vibration. The growth morphology changed from dendritic to cellular at the dendrite tip, where the
fragmentation rarely occurred. In the mushy region, the dendrite fragmentation frequently occurred
at the downstream side. This is likely due to the agitation of liquid induced by the dendrite
oscillation as well as the circulating convection. The solute concentration in flowing into the
mushy zone was different depending on the direction of acoustic streaming flow, caused the
remarkable microstructural changes such as the change in solid fraction, dendrite fragmentation, and
channel segregation.
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