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Abstract

The investigation has been carried out for
purification, single crystal growth mechanism
and convective phenomena in EBFZM of Nb
metal. It is found that the EBFZM refined
effectively oxygen and nitrogen, the interstitial
impurities in Nb, but carbon was increased
slightly by backstream of diffusion pump oil. The
mechanism of single crystal growth associated
with the second recrystallization in Nb was
suggested from the relationship between texture
of starting materials and the crystal growth in
EBFZM. It was observed from the investigation
of convection phenomena in molten zone that the
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Marangoni convection was dominant in molten
zone, which caused the striation in Nb and
increased the purification effect of oxygen and
nitrogen.
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Fig. 1. Interstitial impurity contents in Nb as a function
the growth rate
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Photo, 1. Section of molten zone of Nb crystals grown By
EBFZM Growth Rate:4mm/min, Rotation
Speen :8rpm

Fig. 5. Nb single crystal (growth rate:2mm/min, 3 zone
pass) diffraction spots of back-reflection Laue Pattern
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Table, 1 Growth condition and orientation of nibium single

crystals
Velocity|Rotation|Zone Process-ing Starting Material 1.D. No. of
{mo/pin)| (rpa) Pass [(Cold Vork.)| ~ Specimen
1 0 1 ] Roll,, W.D, v '5.8 -' 4.0.} 1
2 0. 1 Roll., ‘.D: 6.8 —40¢ 2
3 0 1 Roll., ' D, 6.8 — 4.0._.¢ 3
4 0. 1 Roll,, ¥.D. 6.8 4409 4
4 4 1 lpll. wn| 68—40¢ | s
4 8 1 Rnl‘l.. ¥.D. 6.8—409¢ 6
4 12 1 Roll., W.D. 6.8—409¢ ) ‘7
4 16 1 +{ Rell., W.D. 6.8 —409¢ . 8
2 0 | 1 WD 594.08| <Ol Texture 9
2 0 3 ¥.D. 5—4.0¢ <011> Texture 10
2 0 5 ¥.D. A5—'4.0¢ <011> Texture 11
2 .0 7 ¥.D. 5—4.0¢ <011) Texture 12

*Roll:Cold rolling,

W. D:Wire~drawing

001

Fig. 6. Stereographic projection of axial orientations of Nb
single crystals
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Fig. 7. X-ray diffraction pattern of Nb before EBFZM
(a) 5mm¢ Nb as received (b) 4mm¢ Nb as wire-drawn
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