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Numerical Simulation of Thermal Stability of a Small Coil Using a Ta-Barrier MgB,

Multifilamentary Superconducting Wire
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Abstract: We have fabricated a small test coil with an AIN former by employing Cu-Ni sheathed Ta barrier MgB,

multifilamentary superconducting wire. An overcurrent was applied to the coil conduction-cooled in an initial

temperature range between 10 K and 30 K to investigate its thermal stability by measuring temperature distribution in

the winding and the terminal voltage after the application of overcurrent. We have also developed numerical model

and numerically calculated the responses of the test coil to the overcurrent by simulating the electrical and thermal

process with a finite element method and V-7 characteristics of the coil. The comparisons of the numerical results with

the experimental results show that the terminal voltage and the temperature distribution are rather well reproduced by

the numerical model. The temperature dependence of thermal runaway current and total heat generation for the

thermal runaway are also discussed in relation to the overcurrent by the numerical model.
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Table 2 Specifications of the MgB; test coil.

Wire Length 58 m
Inner dia. 35 mm

Outer dia. 51 mm

Coil Height 48 mm
Turn 40x10

Inductance 3.66 mH

Coil const. 0.0082 T/A
Insulator T-glass
Resin Epoxy (in vacuum)

Heater
(Temp. control)

Cold head

Upper flange

Under flange

Temp.
sensor

Fig. 1 Cross-section of the experimental setup and the
MgB; coil.
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Fig. 2 Responses of terminal voltage and sensor
temperature to overcurrent (Initial temp. 14K,
(a)/ =1.41. , (b)] =1.51.).
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Fig. 3 Initial temperature dependence of total heat
generation for thermal runaway (e: Experimental
results , o: Numerical results).
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