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A Joining Method between HTS Double Pancake Coils

EHE AR -SeEE - eRE - EeR -T2 BBET-REE
(Myung-Hwan Sohn - Ki-Deok Sim * Seokho Kim - Hae-Jong Kim - Joon-Han Bae -
Eon-Young Lee - Chi-Hyun Min - Ki-Chul Seong)

Abstract - High temperature superconductor (HTS) winding coil is one of the key component in superconducting device
fabrication. Double-pancake style coils are widely used for such application. High resistance between pancake coils
greatly affects the machine design, operating condition and thus the stability. In order to reduce such resistance,
experimentalists are looking for efficient and damage free coil connecting methods. In this respect, here we proposed
parallel joining method to connect the coils. This is to do crossly joining with HTS tapes on two parallel HTS tapes.
Joint samples between two parallel HTS tapes were prepared by using HTS tapes and current-voltage (I-V)
characteristic curves were investigated at liquid nitrogen temperature ie., 77.3 K. A 20 cm length joint connected
between two parallel HTS tapes shows 325 nQ, for currents up to 250 A. A small HTS magnet, having two double
pancake sub-coils connected together through new parallel joint method was fabricated and their current-voltage (I-V)
characteristic curve was investigated. At 77.3K, critical current(Ic) of 97 A and resistance of 55 nQ for currents upto
130 A were measured. At operating current 86 A lower than Ic, Joule heats generated in whole magnet and at joint
region between sub—coils were 226 mW and 0.4 mW, respectively. Low Joule heat generation suggests that this joining
method may be used to fabricate HTS magnet or windings.

Key Words : parallel joint, joining method, superconducting coil, joint resistance, Joule heat.
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Fig. 1 Joint between two parallel HTS tapes and Voltage
taps
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Table 1 Specifications of Bi-2223 4ply Tape

Average Thickness, Laminated (mm) 0.58
Average Thickness, Kapton Insulated (mm) 0.73
Max Width, Laminated (mm) 438

Max Width, Kapton Insulated (mm) 450

End Sample 10m Ic at 77K, self field, 1uViem (A)| 274
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Table 2 Specifications of a HTS Magnet

Number of turns 179
Length of HTS magnet {cm) 11300
Inner diameter (mm) 170
QOuter diameter {mm) 245
Height (mm) 24
Critical current at 77.3 K (A) 97
Number of double pancake coils 2

(@) (b)
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Fig. 2 Assembled bobbin for double pancake coils {a) and
its part before assembling (b).
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Fig. 3 Cross-sectionat view of HTS magnet (a), assembled
HTS magnet (b) and two parallel joints (c).
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Fig. 4 General |-V characteristic curves of HTS conductors
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Table 3 Critical current and joint resistance with respect to
the number of HTS tapes

Number of | ©ritical Current | Critical Current Joint
HTS tapes including Joint | except for Joint | Resistance

Resistance (A) | Resistance (A) (nQ)

1 6 185.6 1167

2 14 225.0 500

3 22 2745 319

6 31 280.0 226

9 44 2834 159

12 50 289.2 117

15 70 300.1 100

17 78 306.0 89.7

34 307 3276 325
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Fig. 10 Joule heat per unit length of HTS magnet and joint
between sub-coils as a function of operating
current
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