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Two kinds of superconducting Nb,Al wire have been ohmically-heated at controlled maximum temperatures ranging
from 1600 to 2050  invacuum, in order to investigate the properties of pinning force densities at high magnetic fields.
Nb,Al tape, which is 3 mm wide and 0.3 mm thick, with monocore in Nb sheath has been fabricated from Nb powders
and Al powders. Jelly-rolled Nb;Al wire with a Nb matrix is 1.34 mm diameter and 50 mm long. The maximum
temperature at the sample-surface was measured by a photodiode. Critical currents were measured up to 23 T by a four
probe method. In the tape samples, pinning force densities were changed by the number of ohmic-heating cycles. To
make the inside of the superconducting core react more uniformly, ohmic-heating with 5 cyclesat 1950  is needed. In
the tape samples heated at the approximate melting point of Nb,Al, the pinning force densities decrease by the increase
of the number of ohmic-heating cycles. On the other hand, the Jelly-rolled samples heated at maximum temperatures
less than the melting point of Nb,Al have layer structures consisting of Nb-rich regions and A15 phase regions in
longitudinal cross-sections. In the sample heated up to the melting point of Nb,Al, these layers are not observed. This
sample shows a remarkable peak in the pinning force density at high magnetic fields, over 20 T.
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Fig.1 Optical micrograph of longitudinal cross-
section of Nb,Al tape.
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Fig.2 Optical micrograph of cross-sectionin Jelly-rolled
Nb,Al wire after ohmic-heating.
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Fig.5 Optical micrographs of longitudinal cross-
section in ohmically-heated samples at (a)1940 x 1,
(b) 1950 x 5, and (c) 2050 x 1.
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Fig.6 Magnetic field dependence of pinning force

density in tape samples.
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Fig.7 Pinning force density at 5T versus number of
ohmic-heating cycles.

Fig.6(b) Fp
2000
Fp
Nb,Al
5T
Fig.7 Nb,Al
3.2
1
Fig.8
Nb Nb
Fig.8(b)
Nb Al Nb
NbzAl
1940 Fig.8(c)
o A15 Nb (0)
\4i T
Fig.9 " Nb Fig.8 Optical micrographs of longitudinal cross-
N 1900 section in ohmically-heated samples at (a)1610

(b)1890 , and (c)1940
Nb Al 3.1



50 (142)

40
100 -e- YH1610SQ
-+ YH1820SQ
80 — 30 [ = YH1890SQ
E -+ YH1940SQ
60 | S
= 20 |
S 40t 2
20 | 0T
O 1 1 1 1 O R R
1500 1600 1700 1800 1900 2000 0 5 10 15 20 25 30
Tm ( B(T)
Fig.9 Tm dependencies of volume-fraction at each Fig.10 Magnetic field dependence of pinning force
composition. o
density in Jelly-rolled samples.
Fig.10 1610 1890
Fp Nb
Nb,Al Nb NbaA
¥ Nb
1900
1940
Fp
Fp NbAl
Fp
4,
1) , 61 (1997), 829
2) , 31 (1996), 526

3) N.Haradaetal. |EEE Trans. Applied
Superconductivity, (1999), 1429
Nb,Al 4)
(1969)
Nb,Al
( 11 11 30 )

Vol.50 No.2 (2000)



