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Table 1 Thermophysical properties of Ti-1023 alloy
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Fig.2 Physical properties of Ti-1023 alloy at different temperatures: (a) thermal conductivity, (b) dynamic viscosity, and (c) specific heat
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Fig.6 Longitudinal macrostructures of the Ti-1023 alloy ingots under different magnetic fields: (a) 14 A/10 s, (b) 8 A/10s, (c) 8 A/15 s
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Fig.7 Grain growth direction in longitudinal macrostructures of the Ti-1023 alloy ingots under different magnetic fields: (a) 14 A/10 s, (b)
8A/10s, (c) 8A/15s
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Numerical Simulation of Solidification Structure in Industrial-Scale Ti-1023
Alloy Ingots
Wang Yangyang!, Liu Xianghong '*, Wang Qing', Wu Jiangtao!, Xia Yong', Zhao Xiaohua'?, Fu Jie!*
(1. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)
(2. Northwestern Polytechnical University, Xi’an 710072, China)
Abstract: In this paper, a numerical model was established using the finite volume method to establish a corresponding relationship between the
simulated temperature and flow fields and the actual solidification structure of the ingot. The grain growth direction and grain morphology
transformation of the industrial-scale Ti-1023 alloy ingot were investigated. The results indicated that the predicted grain growth direction (angle)
of columnar grain at the bottom and edges of the ingot coincides with the actual by more than 90% through temperature gradient components 67/0r
and OT/ox ; The G-R (temperature gradient-solidification rate) diagram was plotted. There is an obvious boundary between equiaxed and columnar
grains, and the critical parameters G* for columnar-equiaxed crystal transformation varies under different melting processes.

Key words: Ti-1023 alloy; solidified structure; numerical simulation; vacuum arc remelting
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