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Preparation technology of
titanium alloy ingot and billet with high purity
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Abstract: The vacuum arc remelting technology is used for preparing the titanium ingot. In order to improve the ingot
quality, the purity of raw material, the preparative technique of electrode and the melting process parameters were strictly
controlled and improved. The contents of impurity elements such as O, N, C, H and Si are reduced and the titanium

ingots have a good homogeneity on chemical composition and microstructure. After having a industrial test, it is found

that the VAR preparative technique can meet the standard requirement of high purity titanium ingot.
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Table 1 Standards of ingot component (mass fraction, %)
Alloy Main composition Inpurity (less than)
Ti Al Mo Zr Cu Fe N C Si H (0]
TAILS Base 6.2-6.8 1.6-2.0 2.0-25 2.0-25 - 0.09 0.02 0.02 0.08 0.005 0.09
TC4 Base 6.2-6.8 - 4.0-4.5 - - 0.085 0.02 0.03 0.08 0.005 0.09
TC11 Base 6.0-6.8 - 6.0-6.8 - 0.35-1.0 - 0.02 0.03 0.08 0.005 0.09
Ti—3B Base 4.5-5.0 - 2.1-2.5 - - 0.085 0.02 0.03 0.08 0.005 0.09

TA1S in GB/T 3620.1—2007  Base
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Fig.1 Schematic diagram of sampling location (unit: mm)
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Fig.2 All stages of ingots quality improvement
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Table 2 Chemical component of TA15 ingot on different positions (mass fraction, %)
Position Al Mo \Y Zr N C Si H (0]
Upper 6.57 1.78 2.28 2.34 0.006 4 0.011 0.02 0.000 3 0.058
Middle 6.50 1.72 2.28 2.44 0.007 5 0.010 0.03 0.000 5 0.062
Bottom 6.53 1.75 2.27 2.31 0.008 1 0.010 0.03 0.000 8 0.090
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Fig.3 Macrostructure of TA15 ingot
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Table 3 Mechanical property of TA15 ingot
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