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Directional dendritic microstructures solidified from under cooled Cu50Ni50 melts

GUO Xue feng 3 LIUYong chang? YANG Gen cang? XING Jian dong®

(1. College of Material Science and Technology, Xi'an University of Technology, Xi'an 710048, P.R.China;
2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi'an 710072, P.R.China;
3. School of Mechanical Engineering, Xi'an JiaoTong University, Xi'an 710049, P.R.China)

Abstract: The evolution of solidification microstructuresin undercooled CugNiz, melts was systematically investigated,

by using glass fluxing technique combinedwith cycle superheating in high vacuum. Within the achieved wide range of
undercoolings, three consecutive microstructural transitionswith the increase of undercooling are revealed. When the melt
undercooled into the range of 120 K(ATZ* )<A T <192 K(AT3* ),  the second transition of microstructure from the first
refined granular grain to coarse grained dendritic microstructure takes place. And in this undercooling range,  directional

dendritic solidification can berealized. Based on the microstructure observation as well as calculations of the solid/liquid
composition and undercooling using BCT model of the dendritic growth, it isfound that the ripping and remelting




processes of dendrites are restrained, which causes the formation of directional dendrites.
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