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Evolution of Temperature Field of Ni-Based Single Crystal Superalloy at
Early Stage of Directional Solidification

YANG Zhen-yu', CHEN Hao?, HU Song-song®, YANG Gong', ZHANG Jian', LUO Yu-shi'

(1. National Key Laboratory of Advanced High Temperature Structural Materials, Beijing Institute of Aeronautical Materials, Beijing
100095, China; 2. No.6 Military Representative Office of Equipment Department of Air Force in Beijing, Beijing 101300, China;
3. School of Materials Science and Engineering, Xiangtan University, Xiangtan 411105, Hunan, China)

Abstract:

The formation of solidification defects in Ni-based single crystal superalloys is closely related to the
temperature field. In this paper, the numerical simulation is carried out by using the ProCAST software to
study the evolution of the temperature field at the initial withdrawal stage of seed region during the preparation
of Ni-based single crystal superalloys. The results show that there is an incubation stage for temperature
field at the initial withdrawal stage during directional solidification. Then, the Liquid/Solid (L/S) interface
migration speed gradually increases from O to near the withdrawal rate. And the incubation time decreases
with increasing the withdrawal rate. Finally, the nucleation and growth of stray grains around of seed surface
is discussed based on the temperature field evolution at the initial withdrawal stage.
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