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Unidirectional Solidification of Al-CuAl, Eutectic Composites
under Forced Convection by Vibration

Hyun-Kyu Lee and Kil-Hong Lee*

Abstract

Unidirectional solidification of Al-CuAl, eutectic composites was studied under the condition of forced convection by
vibration. It has been shown that thermal gradient for solid is different from that for liquid during solidification under
force convection by vibration. With increase of vibration, mobility of liquid increases, but decreases with decreasing
vibration. The rate of solidification is very high initially, and decreases suddenly. For further solidification, the rate of
solidification decrceases slowly, and shows a L-type behavior. The mechanical vibration during solidification effects
efficiently on nucleation, and induces a forced convection in liquid. By the forced convection, great thermal gradient of
liquid interface between solid and liquid can be obtained. The amount of solute near the interface also decreases as solute
distribution is improved by the forced convection. (Received November 14, 1997)
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Table 1. Heat of solution calculated for Al-Cu alloy

Liquidus Solidus Heat

Temp. composition composition of
C) (wt% Cu) (wt% Cu) solution
Phase 1 | Phase II | Phase I |Phase 1| (cal/g)

548 33.1 33.1 5.7 52.5 88.8

562 30.9 37.0 5.0 52.8 89.2

591 209 535 3.6 535 90.1
600 19.1 3.0 90.8
660 0.0 0.0 92.6
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Fig. 1. Relation between temperature and fraction solidified
for Al-33.3%Cu alloy.
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Fig. 2. Distribution of Cu of Al-33.3%Cu alloy quenched at
600°C.
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