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Study on Direct Preparation of Nb-Ti Alloy by Carbon-Reduction Smelting of Oxide
Mixture. By Kouji MiMURA, Tohru TAKAHASHI and Michio NaNJo.

Carbon-reduction smelting of a mixture of NbyOs and TiO, at nearly 2800 K under 0.1
MPa has been examined to investigate the feasibility of direct preparation of Nb-Ti alloys
(Ti=45-50 mass%). A laboratory-scale plasma reactor and a 10%H,-Ar plasma arc as heating
source were used.

The sum of oxygen and carbon contents in the alloy products obtained after 60 min of
reduction for the charge with 0.98 to 1.02 of C/0O mole ratio was reduced to less than 2 mass%,
but it was difficult to get lower than that value. The loss of T1 by evaporation of Ti-oxycarbide
(T1-0-C) was found to be significant during reduction but Nb-loss was scarcely observed.
Therefore, the composition of Ti in the products decreased to nearly 40 mass%. These results
indicate that deoxidation and decarburization from the Nb-Ti-O-C melt proceeded by evapora-
tion of Ti-oxycarbide besides CO-degassing. The products were composed of two phases which
were an Nb-Ti alloy phase containing a small amount of oxygen and carbon and a Ti-C-O
precipitate phase containing Nb. Superconducting transition temperatures of these products
were 9 to 10 K. (Received October 30, 1990)

Keywords : niobium-titanium alloy, direct production, carbon-reduction smelting, plasma
metallurgy, superconductor, deoxidation, decarburization.
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Fig. 2 Schematic diagram of a plasma arc reactor used in this work.
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Photo. 1 A pellet and the products by carbon reduction smelting at 1.00
of carbon mixing mole ratio.
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Fig. 3 Changes in oxygen, carbon and (niobium
+ titanium) contents of the products as a function
of reduction time.
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Fig. 4 X-ray diffraction pattern of a product obtained at 20 min
of reduction time and 0.98 of carbon mixing mole ratio.
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Fig. 7 Changes in recovery of niobium and titanium of the products
as a function of reduction time.
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Fig. 8 Relation between residual oxygen and (XS BERLEBEABE - TVWEEEZ 5.
carbon contents (at %) of the products obtained by
carbon reduction smelting.

Ti+xC+y0=Ti-C, -0, (g) (3)

Fig. 8 ICRHIT/R LIcBER, REBOEARD S, EouoHHICITBEREL B ICBiR A5 #ET L
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EMOMAK D Ti-C,-0, (x=y) KDL T &5, B COMIGIC Ti &+ v 5 —s54 FOEF
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Photo. 2 SEM image (a) and Nb (b), Ti (c¢), carbon (d) and oxygen (e) in a
product obtained at 30 min of reduction time and 1.00 of carbon mixing mole ratio.
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Fig. 9 Changes in Vickers hardness number of &V L T < 4. 60min iCiZHv=300 7%
the products at 1.00 of carbon mixing mole ratio y s % e .
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15 Fig. 11 Superconducting transition tempera-
ture (T.) and upper critical magnetic field
(H,) at 4.2 K*? as a function of Nb-Ti alloy

Fig. 10 A measurement result for supercon- composition, and T, of the Nb-Ti alloy

ducting transition temperature, 7. products obtained in this work.

Temperature, T/K
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