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Research Progress in Numerical Simulation of Superalloys during Directional
Solidification

Ren Neng', Yang Luwei', Li Jun*?, Zeng Long', Xia Mingxu'?, Li Jianguo'*

(1.School of Materials Science and Engineering, Shanghai Jiaotong University; 2.Shanghai Key
Laboratory of Advanced High Temperature Materials and Precision Forming, Shanghai Jiaotong University)
Abstract:In the directional solidification of superalloy, there exists a complicated process of multi-phase coexis-
tence, multi-physical field interaction and cross-scale interaction under the synergy of heat transfer, {low, mass
transfer, solidification shrinkage, reinforcement, solute redistribution, migration, grain growth and melting,
leading to frequent defects such as mixed crystal, {reckle, small angle grain boundary and striation in blade cast-
ings with complex shape. Due to the oblique process and high cost of superalloys, numerical simulation technique
is of great significance for the in-depth understanding and establishing specific and effective control of directional
solidification process. The research progress in numerical simulation of superalloys during directional solidification

were reviewed, and the application was prospected.
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Fig.2 Evolutions of mushy zone and solid-liquid interface in single-crystal blade during directional solidification™
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Fig.4 Improvements of solid-liquid interface and temperature gradient using mould thickness design
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