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Fig. 1 Mesh model for directional solidification of single crystal superalloy
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Fig. 2 Liquid-solid interface morphology at different withdrawal
timeduring directional solidification of cylindrical casting
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Fig. 3 Cooling curves at different positions from the bottom of
cylindrical casting
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Fig. 4 Evolution of liquid-solid interface at the expansion platform
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Fig. 6 Cooling curves near the expansion platform
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Fig. 7 Evolution of liquid-solid interface at the gradient platform
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Fig. 8 Cooling curves near the gradient platform



4

F

‘i —
{EE Founorw IS TAZE Vol.70 No.3 2021

(a) ZWKE (b) JREB ORI
Eo EHFTFaEEmIrMEan
Fig. 9 Cross-sectional microstructure of cylindrical expansion platform
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Fig. 10 Cross-sectional microstructure of gradient platform
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Influence of Casting Structure on Temperature Field During Directional
Solidification of Single Crystal Superalloy
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(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:

In order to improve the air-cooling effect of single crystal turbine blades, the structure of the gas cooling
passage inthe single crystal turbine blade is becoming complicated, which leads to an increasing frequency
of solidification defectsoccurrenceduring the preparation process. The formation of solidification defects is
closely related to the evolution of the temperature field during the directional solidification process. In this
study, the ProCAST numerical simulation softwarewas used to study the influence of the casting structure on
the temperature field during the directional solidification process. The results show that the abrupt and gradual
cross-sectional structure insingle crystal superalloy castings will lead to changes in the temperature gradient
of the liquid-solid interface and position related with the dividing line between heating zone and insulation
zone. Comparedwith the gradual cross-sectional structure, the abrupt cross-sectional structure is more likely
to form a larger solidification interface curvature and large undercooling at corner, which lead to the formation
of solidification defects.
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