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Effect of Electrode Block’ s Mixing Uniformity on Titanium Alloy Ingot’ s Composition
Zhao Xiaohua'?, Wang Jincheng', Liu Peng’, Wu Wei’, Wang Kaixuan’, Liu Xianghong”, Sun Peng’
(1. School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

(2. Western Superconducting Technologies Co., Ltd., Xi’an 710018, China)

Abstract: The composition distribution of ingot after three times vacuum arc remelting was analyzed with the method of
numerical simulation and experiment combined. MeltFlow VAR software was used to simulate and predict the composition
of ingot, and the chemical composition of main elements in the electrode block under different mixing methods was
measured. The results show that from the perspective of engineering preparation, the chemical composition distribution
of electrode block is not completely uniform after raw materials mixing. During the remelting process, the electrodes
are melted in longitudinal order, and the composition of the primary ingot is obviously affected by the uneven
distribution of the electrode blocks. After the second and third remelting, the composition difference gradually decreases.
Therefore, the nominal ratio setting of electrode composition boundary can be used to simulate the prediction of ingot
composition uniformity in the engineering preparation of titanium alloy.
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Fig. 1 Schematic diagram of preparation of electrode block
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Fig. 2 Simulation schemes of electrode block mixing uniformity :
(a) limiting condition 1; (b) limiting condition 2 ;

(¢) mixing uniformly
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Fig. 3 Aluminum distribution of ingot after three times remelting
at different mixing conditions; (a) limiting condition 1

(b) limiting condition 2; (¢) mixing uniformly
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Fig. 4 Photo of electrode blocks cut along axis (a) and

schematic diagram of raw material color identification

of the fifth electrode block (b)
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Table 1~ Volume ratio of raw material in different electrode blocks after cutting

Raw material 1 2* 3* 5" 6 7* 8" 9* 10*
Aluminum shot 0.00 21. 46 17.94 20.29 14.52 17. 09 22.30 20. 31 23.80 21.35
Aluminum vanadium alloy 0.00 38. 86 31.42 32.40 29.16 21.11 20. 26 26. 07 23.01 23.01
Titanium sponge 100.00  39.68 50. 64 47.31 56. 31 61.79 57.44 53.62 53.19 55. 64
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Fig. 5 Components distribution curves in electrode

blocks along axis
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Fig. 6  Simulated distribution of Al element distribution
in ingot under different boundary conditions:

(a) measured value; (b) set value
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