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Effect of CORC former and striation on magnetization loss
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Abstract

CORC, which is being studied as one of the conductors for large currents, is manufactured by symmetrically arranging several
strands of high-temperature superconducting wires on a cylindrical former. It allows current to flow evenly between wires and has
the advantage of being manufactured in a multi-layer structure to increase current capacity. In order to apply CORC to AC power
devices, it is necessary to review the material of the former, which is the frame around which the superconducting wire is wound.
In the case of metal formers, they are difficult to apply because eddy currents are generated in the former, and they do not have the
flexibility to be manufactured into coils by winding them with CORC. In this paper, we compare and analyze the magnetization
loss caused by an external alternating magnetic field of Litz wire, which is being considered as a former material for CORC, with
the results from formers made of other materials. In addition, we experimentally examine the effect of reducing magnetization loss
due to an external magnetic field in CORC using a split wire made by dividing a high-temperature superconducting wire into two
using an etching method, and in CORC made with a non-split wire.
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Fig. 2. CORC Former Samples.
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Fig. 3. Measurement Samples (CORC Samples & Litz wire).
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SPECIFICATIONS OF THE HTS TAPE.

Specification Value
Manufacturer SUNAM
Substrate Hastelloy

Stabilizer Free

Width 4 mm
Thickness 0.07 mm

Thickness of superconducting layer 1 pm

Critical current 190 A (@77 K, Self-field)
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Fig. 4. Photolithography Process.
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Fig. 5. CORC samples to check the effect of striation.
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CORC® sample
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Fig. 6. LPC system.

‘ T . T
1E+07 _l CORC_90mm pitch_6strands_FRP ! T
'-g 1E+06
<
]
g
E 1E+05 |
= —o—0° dgree
—0—45° dgree
——90° dgree
1E+04 | ;

‘l].()l ' ' 0 ‘0.1
External Magnetic Flux Density [T]
(@ FRP (angle of rotation 0°, 45°, 90°)

T T
1E+07 || CORC_S0mm pitch_6strands PLA | L |
[ ;]':’Qﬂ:
/]/-/?L
“Z  1E+06
=
-
E’ 1E+05 ;// |
—o—0° dgree
—0— 45° dgree
——90° dgree
1E+04 i
0.01 0.1

External Magnetic Flux Density [T]
(b) PLA (angle of rotation 0°, 45°, 90°)

T T T T T
1E+07 .| CORC_90mm pitch_6strands Litz wire | .|
o
re”
f"E 1E+06
= ¥y
=
z
5
E 1E+05
P —0—0° dgree ||
—0— 45° dgree
——00° dgree|’
1E+04 —]
0.01 0.1

External Magnetic Flux Density [T]
(C) (c) Litz wire (angle of rotation 0°, 45°, 90°)

Fig. 7. Magnetization loss according to various angles
of CORC samples with different formers.
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Fig. 10. In case of straight samples, Magnetization loss of
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samples.
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Fig. 11. In the case of CORC samples, Magnetization loss
according to various angles of striation (2 Filaments) and
non-striation (1 Filament) samples.
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