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Control analysis of main group element for
Ti-13Nb-13Zr alloy in VAR process
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Abstract: Based on the activity coefficient calculation module and mass transportation control coefficient calculation

module, the saturated pressures and volatilization direction of Ti-13Nb-13Zr alloy in VAR process from thermodynamics

field were analyzed. The results indicate that the ultimate alloy chemical composition deviates from its original

composition after the melting process because of different mass loss rates. Properly decreasing the melting temperature or

increasing the chamber pressure can decrease the composition deviation, which will give some guidance to the alloy

composition controlling in VAR process.
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1 Ti-13Nb-13Zr Fig.2 Schematic diagram of evaporation process of main
group element (c,s is concentration of component at melt
Fig.1 Relationship between saturated vapor pressure of main surface, g/cm’; ¢, is concentration of component in melt, g/cm’;
group element in Ti-13Nb-13Zr melt and melt temperature ¢, is concentration of component in vacuum chamber, g/em’))
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Table 1  Activity factors of components in Ti-13Nb-13Zr melt
at different temperatures K(cm/s)
K i YNb Vzr M(g/ (Cm2 s)) t
2 000 0.889 8 0.970 8 0.843 7 Na=K(cn—c,) )
2050 0.8921 09721 0.8459
2100 0.893 4 09737 0.847 8 M
2150 0.896 5 0.9750 0.850 1 Ni=fm(CmCms) (6
2200 0.898 5 0.9762 0.8529 _ N
€
2250 0.901 3 09779 0.856 6
N=K(cms—c 7
2300 0.904 5 0.979 2 0.859 8 KnlCmcy) ™
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3 Table 2 Evaporation loss of main components in Ti-13Nb-
N 13Zr melt at different melt temperatures and vacuum chamber
pressures
Mass loss/%
Chamber TIK o
pressure/Pa Ti Nb 7r
2050 3.45 0.33 4.59
1.333 2150 10.17 1.57 15.73
2] 2250 33.24 6.72 47.82
2050 2.03 0.32 3.81
1073 X 13.33 2150 8.95 1.50 12.34
=—N
—- e — Ti 2250 30.13 6.15 44.30
o B 2050 0.78 0.20 1.04
5 104 \\ 133.3 2150 7.82 130 11.36
=11
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' Table 3 Components contents in Ti-13Nb-13Zr melt ingot at
10_01 02 0 16“ ]0'. 102 different melt temperatures and vacuum chamber pressures
Pressure/Pa Chamber 7K Mass fraction/%
3 2100K  Ti-13Nb-13Zr pressure/Pa Ti Nb 7r
2 050 73.92 13.20 12.88
Fig.3 Change of evaporation rates of main group element in 1.333 2150 73.89 13.31 12.80
Ti-13Nb-13Zr melt at different chamber pressures and melt 2250 73.73 13.64 12.63
temperature of 2 100 K 2050 73.89 13.11 12.90
13.33 2150 74.01 13.21 12.80
3 Ti Nb Zr 2250 73.85 13.59 12.66
Zr Ti Nb 2 050 74.02 13.08 12.90
133.3 2150 73.89 13.17 12.85
7r Ti 2250 73.87 13.42 12.71
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