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Difference Analysis of Al Melting Loss in Titanium Alloy during VAR
Cao Rui, Lii Huajiang, Zhang Jin, Li Nan, Wang Tingting, Zhou Wenmin
(Xinjiang Xiangrun New Material Technology Co., Ltd., Hami 839000, China)

Abstract: Mastering the difference of Al melting loss during vacuum arc remelting( VAR) is helpful to control the
content of Al in titanium alloy. The VAR melting process of TC4, TC18 and TC19 titanium alloy ingots were analyzed
and calculated according to the thermodynamic and kinetic principles. It is concluded that the alloy element and
content affect the activity of Al in liquid titanium alloy, thus affecting the progress of AI(1) ===Al(g) reaction, and
leading to the difference of Al melting loss. Through the analysis of argon filled melting and vacuum melting processes
of titanium alloy, it is concluded that the difference of gas phase partial pressure is the primary reason for the difference
of Al melting loss, which is verified according to the thermodynamics and kinetic principles during the melting process.
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Al element melting loss data of titanium alloy ingots with different grades

Measured value(w/ % ) Melting loss

No.  Grade Nominal composition
Top Center  Bottom  Average Difference  rate/%
1* TC4 Ti-6. 4A1-4. 25V-0. 175Fe-0. 110 6.23 6.28 6.21 6.24 0. 160 2.50
2 TC4 Ti-6. 4A1-4. 25V-0. 175Fe-0. 110 6.25 6.28 6.26 6.26 0. 137 2. 14
3" TC4 Ti-6. 4Al4. 25V-0. 175Fe-0. 110 6.12 6.21 6.18 6.17 0.230 3.59
4* TC4 Ti-6. 4Al-4. 25V-0. 175Fe-0. 110 6.26 6.27 6.28 6.27 0. 130 2.03
5* TC4 Ti-6. 4Al4. 25V-0. 175Fe-0. 110 6.15 6.23 6.23 6.20 0.197 3.07
6" TC4 Ti-6. 4Al4. 25V-0. 175Fe-0. 110 6.28 6.28 6.25 6.27 0. 130 2.03
7* TC18  Ti-5.5Al-5.0V-5. 0Mo-1. 0Cr-1. OFe-0. 120 5.50 5.49 5.47 5.49 0.013 0.24
8* TCI8  Ti-5.5A15. 0V-5. 0Mo-1. 0Cr-1. OFe-0. 120 5.52 5.48 5.48 5.49 0. 007 0.12
9* TC19  Ti-6. 0Al4. 0Zr-2. 0Sn-6. 0Mo-0. 05Fe-0. 10 6. 05 5.96 5.92 5.98 0.023 0.39
10 TCI9  Ti-6. 0Al4. 0Zr-2. 0Sn-6. 0Mo-0. 05Fe-0. 10 5.96 6. 02 5.93 5.97 0. 030 0. 50
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Table 2 Al element melting loss data of TC10 titanium alloy ingots under different melting environments

Measured value (w/% ) Melting loss

No.  Grade Nominal composition
Top  Center Bottom Average Difference rate/ %
¥ TC10  Ti-6. 00Al-6. 00V-2. 30Sn-0. 60Cu-0. 65Fe-0. 1450 5.78 5.83 5.84  5.82 0. 180 3.00
2% TC10  Ti-6. 00A1-6. 00V-2. 30Sn-0. 60Cu-0. 65Fe-0. 1450 5,74 5.66 580 573 0.270 4.50
3% TC10  Ti-6. 00Al-6. 00V-2. 20Sn-0. 55Cu-0. 60Fe-0. 1650 5.95 5.96 6.00 5.97 0.030 0.50
4* TC10  Ti-6. 00A1-6. 00V-2. 20Sn-0. 55Cu-0. 60Fe-0. 1650 6.02 592 595 5.96 0. 040 0. 67
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Table 3 Composition of TC4, TC18 and TC19 titanium alloy

calculated by equivalent method

Grade Equivalent composition
TC4 Ti-7. 5Al-5. 3575Mo
TC18 Ti-6. 7Al-12. 1Mo
TC19 Ti-8. 33Al-6. 125Mo
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Fig. 1 Relationship between activity coefficient of Al in TC4,

TC18, TC19 titanium alloy and melting temperature
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Fig. 2 Relationship between evaporation rate of Al in TC4,

TC18, TC19 titanium alloy and melting temperature
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