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Quench Characteristics of a kA class Superconductor
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Abstract - As the earlier step of the
fabrication of the SMES magnet, a kA
class superconductor with a high copper
ratio was selected as a candidate
conductor. The superconductor was tested
in two points of view. which are basic
and important in development of the
SMES magnet. First stabilities of the
superconductor against localized distur—
bances such as wire motions were
measured by using a wire heater. Second
the quench current characteristics for
different charge rates were also tested.
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Table 1 Parameters of the conductor

NbTi/CuNi/Cu 1/1/5
RRR 120
Diameter 1 mm
Filament diameter 5m
Wire Number of filaments 5712
Filament twist pitch 19.5 mm
Right

Filament twist direction

; 2
Yield strength 40x 10" kef/m

Insulation Bare
Dimension 4.8mm>1.8mm
Number of wire 9
Transposition pitch 45 mm
Conductor Transposition direction Left
Critical current 3375 A at 4T
2385 A at 6T
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Fig. 1. Minimum quench energy vs.
operating current for different
background fields with a heat
pulse of 1 ms.

S —
150

El

-

& -

S 100

=

=

k53

=2

£ - i

=

2 50

E

=

— sl L s g ariglh 4ot oL gty

0 -1 0 1 . 2
10 10 10 10

Heater's pulse width (ms)

Fig. 2. Minimum quench energy vs.
heaters pulse width at the
operating current of 1890A, 4T
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Fig. 3. Recovery current vs. background

field.
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Fig. 4. Quench current vs. background field
for different current ramp rates.
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