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Fig.1 (a) Directional solidification experiment device; (b ) Schematic of three-dimensional crystal orientation determination
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Fig. 2 Longitudinal microstructures near the solid-liquid interface of directionally solidified Al-4.5 wt.% Cu alloy at various growth velocities
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Influence of Solid-Liquid Interfacial Energy Anisotropy on Dendritic
Morphology of Directionally Solidified Al-4.5wt.%Cu Alloy

WANG Qin', WANG Yu-min®, LIU Zhong-Ii®
(1.School of Mechanical and Electrical Engineering, Henan Mechanical and Electrical Vocational College, Zhengzhou 451191,
Henan, China; 2.School of Nuclear Equipment and Nuclear Engineering, Yantai University, Yantai 264005, Shandong, China)

Abstract:

In this article, by adopting the high temperature gradient directional solidification technology, the influence
of interfacial energy anisotropy on the dendritic morphology of Al-4.5 wt.% Cu alloy was studied. The
experimental results show that the axial dendrites and degenerate dendrites are identified in the (100) crystal
plane with changing the orientation-dependent interfacial energy. In addition, different types of seaweeds,
including the axial, tilted and degenerate seaweeds are observed in the (111) crystal plane with changing the
crystal orientation. By analyzing the two-dimensional pole figures of the interfacial energy on different crystal
planes, it is found that the dendrite is preferred to grow along the orientation of the maxima interfacial energy.
These results will deepen our understanding on the dendrite evolution in real metallic alloys and broaden the
field of solidification theory.
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