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Fig.1 Computational domain analysis of the unsteady behavior

of the VAR process
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Table 1 Physical properties of TC4 alloy
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Fig.2 Physical properties of TC4 alloy at different temperatures: (a) thermal conductivity, (b) specific heat, and (c) dynamic viscosity
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Fig.3 Typical temperature field distribution in the entire process
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Fig.4 Temperature filed results under different current conditions: (a) /=29 kA and (b) /=16.5 kA
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Table 2 Experiment process parameters

Experiment Current/kA Voltage/V cu(r:roeirll,ts/ A pSr(;i)lc’is/s
1 16 34 8 18
2 15 34 5 18
3 16 34 8 18
4 16 34 8 6
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Fig.5 Temperature filed under different stirring coil's currents: (a) 10 A, (b) 18 A, (c) 23 A, and (d) 27A
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Fig.6 Temperature filed under different stirring coil’s periods: (a) 5's, (b) 10's, (¢) 18 s, (d) 30 s, (e) 40 s, and (f) 60 s
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Fig.7 Ingot surface qualities with different process parameters: (a) experiment 1 and (b) experiment 2
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Fig.8 Ingot surface quality with different stirring coils: (a) experiment 3 and (b) experiment 4
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Computational Simulation of Factors Affecting Surface Quality of Titanium Alloy
Ingot in VAR Process

Luo Wenzhong, Zhao Xiaohua, Liu Peng, Wu Wei, He Yongsheng, Wang Kaixuan, Hao Fang
(Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)

Abstract: With the development of titanium alloy industry, the cost control of titanium alloy products has become an important
competitive power. The yield rate of titanium alloy ingots is closely related to the ingot’s surface quality. In this paper, the factors
affecting the surface quality of ingots were analyzed by numerical simulation method to improve the yield rate. We used MeltFlow VAR
software to analyze the temperature field in VAR process; the relationship between the surface quality and the contact length, which
represents the distance between the high temperature liquid phase and crucible wall was established. It is concluded that the three factors,
melting current, stirring coils current and period have effects on the surface quality of ingots. The experiment results show that the higher
melting current, the greater stirring coils current and the shorter coils current period are beneficial to improve the surface quality and yield
rate of ingots.
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