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Fig. 1 Conceptual figure of electrodynamic tether system.
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Fig. 2 Concept of the operation of Mag-Tether system.
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Fig. 4 Photograph of DI-BSCCO

Table 1  Specifications of DI-BSCCO tapes.

"Fig.5 Photograph of 2G HTS WIRE

Table 2 Specifications of 2G HTS WIRE

Specifications of 2G HTS Wire SCS4050-AP

Specifications of DI-BSCCO Type HT(CA50)
Average Width 4.5£0.3mm
Average Thickness 0.36+£0.04mm
Reinforced Material Copper Alloy(50um)
Length 10m
Ic(77K, Self Field) 140A
Critical Wire Tension(RT) 280N
Critical Tensile Strength(77K) 250MPa
Critical Tensile Strain(77K) 0.30%
Critical Double Bend Diameter(RT) 60mm

Average Width 4.00mm
Average Thickness 0.092mm
Stabilizer Copper (40um)
Substrate Hastelloy(50um)
Length 10m
Ic(77K, Self Field) 119A
Critical Tensile Strength(77K) 700MPa
Critical Tensile Strain(77K) 0.45%
Critical Double Bend Diameter(RT) 11mm

o

(& Coil bobbin
in previous study.
Fig. 6 Photographs of coil bobbin.

(b) Coil bobbin
in this study( with 8 slits).
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Fig. 7 Bobbin scales and arrangements of tether.
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Fig. 7 Schematic diagram of experiment system.

Table 3 Experimental condition.

Cylindrical coil| Discal coil
Layer number of coil 1 19
Total turn numberof coil 12 19
Coil inner diameter [mm] 60
Coil outer diameter [mm] 61 74
Coil hight [mm] 54 45
Coil current [A] 20, 30, 40
Tether corrent [A] 0, 10, 20, 30
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Fig. 8 Thrust values of cylindrical coil.
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Fig. 9 Thrust values of discal coil.
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Fig. 10 Thrust values when 2G HTS WIRE apply for coils.
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Fig. 11 Magnetic field of cylindrical coil (1A).

Table 4 Comparison of theoretical thrust with experimental

thrust.
Cylindrical cail]  Discal coil
HTS tape| Theoritical thrust [mN] 6.1 34.2
Experimental thrust 03 1.0
DI- in previous study [mN] ’ ’
BSCCO Experimental thrust 13 09
with new bobbin [mN] ) )
2G HTS Experimental thrust 10 08
WIRE with new bobbin [mN] ’ ’
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Table 5 Cooling efficiency.

Cylindrical coil Discal coil
Coil volume [mm?] 3686 6463
Cail surface [mm?] 20616 4762
Cooling surface
10301 247
(with previous bobbin) [mm?] 030 8
Cooling surface
14621 4274
(with new bobbin) [mm?]
Incre?smg rate 142 172
of cooling surface
Fluxoid

Circle current

Pining center

Current

Fig. 12 Mechanism of flux pinning and depinning.
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Fig. 14 Measurement of resistance.
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Fig. 15 Current properties under magnetic field.*®
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