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Effect of sample size on solid/liquid interfacial characteristic in
directional solidification of Al-4%Cu alloy
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Abstract: The effect of sample sizes on solid/liquid interfacial characteristic of Al-4%Cu alloy was studied by adjusting
sample sizes in directional solidification. The results show that the smaller the sample sizes are, the flatter the planar
interface is at solidification rate (v) of 1 pm/s. However, at v=5 pm/s, with increasing sample sizes, the interface
morphologies show shallow cells—deep cells—initial dendrites, respectively. For all of the samples, the microstructure at
the boundary is not so stable as that in the center. The temperature gradient increases as the sample sizes decrease at the
same growth velocity, which makes the interface more stable. The increasing sample sizes can strengthen the radial
temperature difference, which can enhance the convection, thus makes the planar interface convex and non-planar
interface flatter. In conclusion, the radial temperature difference can weaken the interface stability. The solute rejected
from the center of sample flows into the liquid in the mushy zone, and the liquid in dendrite is more than that in the
cellular, the curvature at the dendrite interface can be less than that at the cellular.
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Fig.1 Planar interfaces of Al-4%Cu alloy at v=1 pum/s for samples with different sizes: (a) 4=1.8 mm; (b) ¢=3.5 mm
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Fig.2 Different interfacial morphologies for three samples at v=5 pm/s with different sizes: (a) d=1.8 mm; (b) d=3.5 mm; (c) d=

7 mm (Interfacial morphologies vary from shallow cellular(a) to deep cellular(b) and then to initial dendrite(c))
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