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Characteristics of the Quench Current of Superconducting Coils with Large Bore
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(Jeonwook Cho - Joonhan Bae - Haejong Kim « Kideok Sim - Kichul Seong)

Abstract - The quench current characteristics of the superconducting solenoids with large diameter were experimentally
investigated. Three solenoids with inside diameter of 450 mm were fabricated with different tensions and different types
of epoxy applications. The quench current of each solenoid was measured according to the various ramping rates of
current. The highest quench current was obtained in the solencid impregnated with epoxy after winding with tension of
20 percents of the yield strength of the superconducting wire. It was found that the quench currents were almost
independent of the ramp rate of current. From the results, although the training effect in the solenoid appeared with
epoxy impregnation, the quench current of solenoid impregnated with epoxy was higher than that without epoxy

impregnation. The test results are presented and discussed.
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Fig. 1 The cross section of superconducting coils
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Table 1. Specifications of the superconductor
Composition Cu/NbTi
Shape Rectangle
Bare size of conductor 1.2x0.75mm
Diameter of filament S0pm
Number of filaments 54

Cu/Sc ration 1.4
Insulation Former
Critical current 510 A @7T
Yield strength 40kg/mm’
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Table 2. Fabrication methods of superconducting coils

Ccil identification A{B|C|D|E
|

Winding tension of the
superconducting wire (kg/mm)

Winding tension of the fiber
glass tape (ke/mm’)

Epoxy resin impregnation x x ¢ x { O] Q
Wet winding x x L Qi x x
L
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Fig. 2 The fabricated solenoids
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Fig. 4 The void formed in the superconducting coil
after the epoxy impregnation
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Fig. 5 The quench currents of the coil D impregnated

with epoxy according to different ramping rates
of current
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Fig. 6 The quench currents of the coil E impregnated
with epoxy according to different ramping rates
of current
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