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Fig.1 Schematic diagram of plasma arc melting furnace
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Table 1 Concentration changes of metallic impurities in the Ti samples undergoing HPAM (X 10!

Refiningmethod Fe Al CI Mn Si Cu Ni As V Cr Cd S Pb Zn Sn Sum RDa./% Purity/%
Starting Ti 210 77 63 3% 7 5 3 2 2 2 1 1 08 05 05 4098 99.9590
PAM(Ar) 124 50 2 12 3 3 2 02 2 08 02 02 07 04 002 2005 511  99.9800
HPAM(Ar+20%H,) 26 26 08 08 2 14 1 02 2 08 02 08 02 015 0.06 624 848  99.9938

Fz2 TR H EEMNFSFH Ar SHIBEKR Ti-6Al-4V &&
HNEAETHL
Table 2 Variation of oxygen content in the Ti-6Al-4V alloy
remelted in Ar with different H, contents®*

H, content in Ar/%

Oxygen content, w/%

As received alloy 0.12
Remelted in H,(1%)/Ar gaseous 0.099
Remelted in H2(10%)/Ar gaseous 0.028
Remelted in H2(20%)/Ar gaseous 0.045
Remelted in H2(30%)/Ar gaseous 0.043

S AR, BRABINMGIE R R ESR
AR EY R, FERFUTREMELES] 0.0026%
FAPY, HARBEmARE)R
2.2 HPAM FI&S4HE &R
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Fig.2 Melting time dependence of main impurity concentrations
in Zr metal under different H, contents in the plasma
gas: (a) Al, (b) Fe, (c) Cr, (d) Ni, (¢) Cu, and (f) MnE]
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Table 3 Concentration changes of metallic impurities in
the Zr samples before and after HPAM and the
average removal degrees of the impurities®®

After melting/>10°

Element Initial /107
Ar Ar+20%H,
Mg 0.897 0.006 0.002
Al 69.0 - -
Si 5.86 4.1 2.79
Ti 7.03 497 0.939
Cr 38.4 25.1 1.53
Mn 5.09 1.41 0.002
Fe 305 156 -
Ni 6.85 3.8 2.73
Cu 2.75 1.74 0.0042
RDa/% 49.5 87.9

Note: “-” means the value was lower than detection limit
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Application of Hydrogen Plasma Arc Melting Technique on Refining Refractory Metals

Li Guoling **, Tian Feng ?, Li Li*, Tian Wenhuai', Li Xingguo®

(1. University of Science and Technology Beijing, Beijing 100083, China)

(2. General Research Institute of Nonferrous Metals, Beijing 100088, China)
(3. Peking University, Beijing 100871, China)

Abstract: The refining effect of hydrogen plasma arc melting (HPAM) on refractory metals has been summarized. The structure and

principle of a plasma arc melting furnace were introduced and the advantages of HPAM on refining of refractory metals were also

discussed. At last H, involved in the plasma arc melting are considered to play an important role in the melting process.
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