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Characteristic tests of 5T—class DI-BSCCO small-scale coil (3)
—Effect of the number of stacked layers on transport loss in coil—
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Table 1 Bi-2223 5T #k=A/L0D/3F A—4 (8stack)
Parameters S5T-class coil
Height [mm] 85.8
Inner diameter [mm] 82
Outer diameter [mm] 136.1
Layer number 16
Total turn number 1524
Coil coefficient [T/A] 0.014
Inductance [H] 0.16
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1. Introduction

One main factor, which determines the field quality of the
NMR and MRI magnets wound with HTS superconductor
tapes, is the stability of their magnetic field. The magnetic field
is strongly influenced by shielding current, which is not
considered during designing magnets. In this paper, twisted
Bi-2223 multifilamentary tapes are applied winding coils in
order to reduce the magnetic field generated by the shielding
current. To clearly testify the advantage of twisted tapes, two
coils are wound with twisted tapes and untwisted tapes
respectively. The comparison of experiment results shows that,
the magnetic field generated by the shielding current can be
decayed and reduced successfully by using the twisted tapes.
The hysteresis in the magnetic field is also smaller in the coil
wound with twisted tapes than the other one.

2. Experiment results and analysis

The configurations of untwisted and twisted Bi-2223
multifilamentary tapes are shown in Fig. 1. The width of both
tapes is 2.64 mm, and the thickness, number of filaments,
critical current, n value of untwisted/twisted tape are 0.186
mm/0.205 mm, 121/55, 75 A/65 A and 17/16. The designed
twisted pitch of filaments in the twisted tape is 10 mm. The
properties of coils wound with each kind of tapes are presented
in Table 1.

Table 1. Properties of superconductor coils

Coil Untwisted Twisted
Number of turn 370 356
Number of pancake 10
Height 63 mm 62 mm
Inner diameter 70 mm
Outer diameter 80 mm
Critical current 33A 30 A

All experiments have been done in liquid nitrogen at 77 K,
supplying DC current at selected values, which are +5 A, +
10 A, =15 A, =20 A and +25 A. First, hysteresis loops
were measured changing input from 0 A to 25 A, to -25 A and
again to 25 A, by a 5 A step in turn. Fig. 3 shows the hysteresis
loops, which are enlarged and centered, by calculating the
difference from average at each input current, as shown in Fig.
4. It can be observed that the B-I characteristic is narrower in
the coil with twisted tapes than that in the coil with untwisted
tapes. Fig. 5 shows the results at a 15 A input, with a duration
of 6 hours, which proves that the magnetic field generated by
the shielding current in the coil with twisted tapes decays
rapidly. This can be proved by the experimental results at other
inputs as well.

3. Conclusion

The magnetic field generated by shielding current can be
decayed and reduced effectively by using twisted tapes, and
smaller amount of hysteresis can also be achieved.
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Development of 3T MRI magnet with Bi2223 tape conductor.
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Table.1 Specifications of the magnet system

Diameter of the RT bore = ¢ 500mm with iron shims
Field strength 3T
Field homogeneity

=5ppm in r250mm X 2200mm ellipse as design

Operation temperature 20K
Stored energy 2.3KJ
Bi—2223/Ag/Cu-alloy Superconducting tape
i +
Conductor Width 45+0.3mm
Thickness 0.360.04mm

Reinforcement material | 0.05mm-thick Co-alloy

Fig.1 Photograph of 3T MRI magnet
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Critical current density properties in PLD-processed GdBCO coated conductors
with BHO pinning centers
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Tablel: Specification of specimens
Specimen Process thickness d(um)
#1 GdBCO 1.1
#2 GdBCO+BHO 1.0
#3 GdBCO+BZO 1.1
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Anomaly observed in the angular dependence of J, of PLD-RE123 coated conductor
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Fig.1 Part of magnetic hysteresis curves measured for Gd123
tape prepared by PLD technique.
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