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Development of a 1.8T HTS Insert Coil for High Field Magnet

e A
(Joon-Han Bae - Ki-Chul Seong)

Abstract - We designed and manufactured a 1.8T high temperature superconducting(HTS) insert coil for a NMR
magnet operated at 4.2 K. Suitable HTS superconductor and HTS coil were carefully designed and developed. We have
selected multi-filamentary Bi2223 conductor fabricated by American Superconductor Corporation{AMSC). The selected
conductor consists of Bi2223 filaments of 55, silver stabilizer and stainless steel reinforcement tapes. Therefore, it shows
good hoop strength as well as compression tolerance. The conductor has a tape cross—section of 0.3lmm x 4.8mm. the
Bi2223 conductor shows large anisotropy of critical current. The critical current of conductor in magnetic field parallel to
the flat surface are much higher than that in magnetic field perpendicular. The HTS coil has an inner diameter of 78
mm, an outer diameter of 127 mm and a coil length of 600 mm. In this paper, the detailed design, fabrication and test

results on the HTS insert coil are presented.
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Fig. 1 Cross section view of 800MHz NMR magnet
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Table 1 Bi2223 high strength wire and high compression
tolerant wire

High
Compression
Tolerant Wire

High Strength

It .
em Wire

Average Thickness 031 0.02 mm | 0.31+* 0.02 mm

Average Width 41+ 0.2 mm 48+ 0.2 mm
Min. Critical Bend Dia.* 70 mm 70 mm
Min. Critical B ~ o
Compressive Strain 0.11 %
Min. Critical Tensile %5 MPa 265 MPa
Stress#* **
Min. Cntlgal Tensile 04 % 03 %
Strain
115 A/300 m
Min. Ic**/Piece Length 125 A/200 m
135 A/100 m

* with 95 % Ic retention, =** at 77 K, self-field, 1uV/cm
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Fig. 2 Cross section for 2 high strength type Bi2223 wires

1036

800 T T T T M T
~—m=— Bpar
700 -
\ —5—Bperp
-
_, 600 \
< L
— L}
- 500 N
g I\.\. |
E 400
AN
R A,
R e e
= T
O 200 4
100
0 1L 1 1 1

29 3& NHMFL(National High Field Magnet Florida
Laboratory)ol Al &€ 77K, A7]123 sholl A 135A9) 97
AFIYEE 7t HTS Aol disfA 42KolM2] dAAR
(Ic) tEolth Bi2223 taped) Ict QU7FAMES) w3ke] ule}
2 Zolg ot A FdH HPF A A9
Ie(Bpar)7t =8¢ A 3tell 49 Ic(Bperp) Bt 4 =
NE2AE ZUdY HgaiA], Zde FAHAM AL
ZHo] A9 HYstn, FALYEL 2Y FHANM 293te
2 dold £ 2 Zisit 3¢E AAE 18879 A
7 ol A 240A9) YAAFS 16129A/cm’e) JARFLE
g Zer oY 45 272 E AAe 77K A et $3 e
#AoIT6]. E 1€ YW 14F AAQe A= AAQA7 F

Ag AEe 2D eS¢ 5 Aok

-]
o
-
o
-
L
8-

25
Magnetic Field [T]

a8 3 42KolAM Bi2223 e MAe] AAHANMFUTL Xt
Fate| A

Fig. 3 Magnetic field dependence of critical current for
Bi2223 high strength wire at 4.2K
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2D structure analysis after field analvsis of RangdR

a8 5 HTS Zeue| hoop stress
Fig. 5 Calculated hoop stress distribution in the HTS coil
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Fig. 6 Completed HTS coil

g 7 Cryostat flangeoll =& & HTS ZY
Fig. 7 Assembled HTS coil into the cryostat flange

ag 8 HTS =Y AE Zx
Fig. 8 HTS coil test setup
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Fig. 9 Contro! circuit for HTS coil test

k3 2 1.8T HTS 2ol Apt
Table 2 Specifications of 1.8T HTS coil
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