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Numerical simulation on near- rapid directional solidification process
of Al bar sample

FENG Jian', ZHANG Chang-rui', HUANG Werdong’, ZHOU Yao he’
(1. Key Laboratory of National Defense Technology for Advanced Ceramic Fibers and Composites,
College of Aerospace and M aterials Engineering, National University of
Defense Technology, Changsha 410073, China;
2. State Key Laboratory of Solidification Processing,
Northwestern Polytechnical University, Xi an 710072, China)

Abstract: An universal method of numerical simulation on near-rapid directional solidification of Al round bar in a verti-
cal Bridgman furnace was developed, in which the transient heat transfer equations were used and the longitudinal heat
conduction is taken into account. The influence of pulling velocity on the temperature gradient and growth velocity of ligq-
uid-solid interface was analyzed. The results indicate that, in the pulling velocity range of 30~ 3 000 Hm/s, the change of
pulling velocity on the temperature gradient and growth velocity of liquid-solid interface is hardly obvious. With pulling
velocity increasing, the temperature gradient is changed from 135 to 155 K/ em, and the difference of growth velocity and
pulling velocity is within the range of 5% . The numerical simulation of the near-rapid directional solidification of Al sam-
ple can provide an available tool for the investigation on the selection of microstructure of binary sing-phase AFZn alloy un-
der near-rapid directional solidification condition.
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