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Abstract; TC4, Ti6242 and TA15 titanium alloy ingot were prepared by one-time smelting using an electron beam
cold-bed melting furnace ( EB furnace). A brief numerical analysis of the volatilization law of Al, Sn, Zr and Mo
elements was studied by Langmuir’ s law, which was compared with the actual volatility law. The results show that in
the EB melting process of TC4, Ti6242, TA1S titanium alloys, the volatilization ratio of Al in the three alloys is differ-
ent, and the order of volatilization ratio is TC4 >Ti6242 >TA15. Al is the main volatile element of TC4 titanium alloy.
The problem of joint volatilization exists between Al and Sn elements in Ti6242 titanium alloy. In TA15 titanium alloy,
there is also a problem of joint volatilization between Al and Zr elements, and the volatilization of Al element drives the
volatilization of Zr element (hard-to-volatile element).
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Fig. 2 Variation curves of melting process parameters of

multi-component titanium alloy
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Table 1

Staturated vapor pressure constants of metal elements

in multi-component titanium alloy

Element A B (o D
Ti -23 200 -0.66 0 11.74
Al -16 380 -1.0 0 12.32
A% —-26 900 0.33 -0. 265 10. 12
Sn -15 500 0 0 8.23
Zr -30 300 0 0 9.38
Mo 0 680 10. 844 0
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Fig. 3  Relationship between saturated vapor pressure and

temperature of TC4 titanium alloy
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Fig. 4 Evaporation loss rate of elements in TC4 titanium alloy
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temperature of Ti6242 titanium alloy
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titanium alloy
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Fig. 8 Evaporation loss rate of elements in TA1S titanium alloy
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Fig. 9  Evaporation loss rate of different elements in three titanium alloys during EB furnace melting
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Table 2 Supplement and volatilization ratio of alloying elements in multi-component titanium alloys

Supplement of alloying elements /%

Volatilization ratio of alloying elements /%

Alloy
Al Sn Mo v Zr Al Sn Mo v Zr
TC4 16 — — — — 10 ~13 — — — —
Ti6242 20 7.5 0 — 0 <15 <8.5 0 — 0
TA15 20 — 0 0 5 10~12.68  — 0 0 <3.33
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