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Ti—6Al1-4V Titanium Alloy Ingots
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(Western Superconducting Technologies Co., Ltd., Xi'an 710018, China)

Abstract: To increase the compositional uniformity of Ti-6Al-4V alloy ingots and address the issue of aluminium (Al)
depletion occurring at the bottom of the ingot, the influences of different mixing weights (100, 150, and 200 kg) and
mixing cycles (single mixing and double mixing) during electrode block preparation on the alloy distribution in electrode
blocks and the compositional uniformity of the final ingots were systematically investigated. The results show that with
increasing mixing weight, the degree of vanadium-aluminium (V-Al) alloy deposition and the number of Al nodules in the
middle and lower parts of the electrode block intensify, leading to macroscopic segregation inside the electrode block.
Under the single mixing method, a large-scale alloy-depleted zone is formed in the upper part of the electrode block; this
inhomogeneity cannot be completely eliminated in the subsequent melting process and is ultimately inherited by the ingot
bottom, resulting in an Al-depleted region. In contrast, the double mixing method, through batch feeding, effectively breaks
up the scale of macroscopic segregation and confines it within the tolerance range of self-homogenization capability during
the melting process. Consequently, the overall compositional uniformity of the ingot is significantly improved.
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Fig.5 Simulation of Al in the final ingot on the basis of the composition distribution of different electrode blocks: (a) ideal uniformity;
(b) single mixing; (c) double mixing
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Fig.6 Simulated trends of Al in the final ingot on the basis of the
composition distributions of different electrode blocks
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Tab.1 Simulated range of Al in the final ingot on the basis
of the composition distribution of different electrode blocks
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Fig.7 Distribution behavior of actual Al in the final ingot after
different numbers of mixing cycles
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Tab.2 Actual range of Al in the final ingot under different
mixing cycles

Position Ideal uniformity ~ Single mixing  Double mixing Position Single mixing Double mixing
Top/x10™% 595 1716 529 Top/x10™% 2100 1 600
Middle/x10"% 1381 2208 1347 Middle/x107% 1 400 900
Bottom/x10% 1034 1551 1203 Bottom/x10% 1500 800
Entire/x10% 1686 3472 1582 Entire/x107% 3000 1 600
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Fig.8 Al at the bottom of the final ingot after different mixing
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