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Development of HTS high stable magnetic field magnet system for MRI (1I-2)
—Manufacture of half—size 3T coil and Design of half-size 5T coil-
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Table 1 Specifications of a half-size 3T coil and 5T coil

A half-size 3T coil A half-size 5T coil

Inner diameter of a main coil 560 mm 560 mm
Outer diameter of a shield coil 1200 mm 1200 mm
Current density of coils 120 A/mn?’ 200 A/mn
Center magnetic field 29T 50T
Maximum experience magnetic field 42T 67T
Magnetic homogeneity (250 mmDSV) 1.7 ppm 1.7 ppm
0.5 mT fiinge field R2.5mxZ3.4m R2.5mxZ29m

Fig. 1 Production process of a shield coil.
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Fig. 2 1/4 cross sectional views of a half-size 5T coil.
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Development of HTS high stable magnetic field magnet system for MRI (1I-3)

— Equivalent circuit of HTS-MRI Magnet for power supply system design —
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Fig.1 Equivalent circuit of exciter system and HTS-magnet considering
the screening current.
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Fig.2 Typical experimental result of HT'S-MRI magnet
excitation and the corresponding simulation result.
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Development of HTS high stable magnetic field magnet system for MRI (1I-4)

—Influence of HTS conductor’ s cross section on spatial magnetic field distribution in a coil—
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Fig. 1 Analysis result of magnetic field in a homogeneous ball

space (500 mm) of whole-body 3 T coil [2]
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Fig. 2 3D FEM mpdel for a 3 T whole body magnet

Fig. 3 An analysis result of 3 T whole body magnet taking

account of cross section of the HTS tapes (Fig.2)
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Development of HTS high stable magnetic field magnet system for MRI (II-5)
—Influence of temperature change during coil excitation
on temporally stable magnetic flux density distribution —
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Fig.1 Schematic view of a GdBCO double pancake coil and
hall probe for magnetic field measurement.
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Table.1 Variation rate of magnetic flux density as a function of
temperature change.

lésial [pPM/h.] AT=0K AT=1K AT=3K AT=5K
AI=0A 4700 4148 1947 367
AI=30A 505 87 87 79
AI=60A 378 383 38 10
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Superconductivity, Vol.28 (2018), Issue.3, No0.4401705
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Development of HTS high stable magnetic field magnet system for MRI (II-6) —
Consideration on non-destructive, non-contact method for diagnostic testing of HTS
pancake coils —
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Tablel. Specification of NI REBCO pancake coils
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Fig. 1 Schematic drawings of the test samples

Table 1 Specification of the REBCO tape samples

Sample name Critical current (A) n-value
Test sample 1 34 31.6
Test sample 2 23 13.0
Test sample 3 28 22.9
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Fig. 2 Recovery characteristics of the test samples
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Expeiment Simulation
3 Fault Fault Clear Fanlt Fault Clear
T T T T T T
-~ ! —— Resista : i
G | i —Reactance i
Fg 8 | H
3' e é
F-é 1t 1E
0 5 i 0 05 i
Time (s) Time (s)

Fig.3 Impedance of the FCL at the one phase ground fault
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Fig.4 Temperature of the FCL at the one phase ground fault
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Improvement of trapped field of REBCO bulk magnet using 12 K refrigerator
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Table 1. Specifications of HTS coils.

Sample 1 I . A B C
HTS tape material GdBCO ! GdBCO

HTS layer [um] 1.0 ' 1.0

Copper coating [um] - 2.0 : -

Tape width [mm] 2.0 40 ' 2.0 4.0 2.0
Inner diameter [mm] 130 | 130
Number of Turns 20 2 120 22 44
Self-inductance [pH] 157 156 123 139 526

Critical current density

Jeo [X10"A/m?] 3.2 34 2.5
Ic i (0.1pV/em at 77K) [A]  73.4 36.9 E -
n value 24.1 13.6 20
Kim parameter B, [T] - : 0.5
Coil shape Single i Single Single Double
1
10 4 Exp. Sample I'(2rhm-singld) .
= Exp. Sample II (4dmm-single) o .
— 1042 Cal Sample A (2mm-single) el
o Cal Sample B (4mm-single) ’ 7

Cal. Sample C (2mm-double) o~ ,{:E’/

AC loss [W/cycle
=

10} e 1

T S T/ R
Current [A]
Fig.1 Experimental and calculation results of AC loss per cycle

in HTS coils as a function of current.
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Fig.2 Calculation results of maximum transmission efficiency
in WPT system of S-S topology (Coupling coefficient k=0.1).

SE 3

[11 R.Inoue etal.: [EEE Trans. Appl. Supercond., Vol.27, No.1(2017)
5400106

[2] Y.B.Kim et al. : Phys. Rev. Lett. 9, 306 (1962)

[3] R.Inoueetal.: [EEE Trans. Appl. Supercond., Vol.28, No.4(2018)
8201405

383
(=]

Maximum transmission
efficiency [%]

5960 20184 EEATKIL T4 - lHEESA R



1A-p06

FRERKASERECERMORELEINERAVEE QEa/IL(H

I

&)

Development of novel high temperature superconducting wire for high frequency
and its application to high quality factor coil (resonator)
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Investigation of starting MgB, powder for the development of self-sintered ex situ MgB, wires

P R GRAURTRT); AiH B (M) ILAR IR CRREBTRT); A B0 (W)
NAKANISHI Kenta (TUAT); MAEDA Minoru (NIMS); YAMAMOTO Akiyasu (TUAT); KUMAKURA Hiroaki (NIMS)
E-mail: s180397y@st.go.tuat.ac.jp

1. [ZC&HIZ

MgB, BB RIT 4 B R E L Chem OB FIRFE(T, = 39 K)
RO IREHERENC LD 20 K ITfE TS AN RS
N5, MgB, #1348 s — 2D I FUBHE R 2 FEHE L,
RN T %L CRERIL 735 PIT(Powder-In-Tube) X,
IMD #E5 I I eSS, PIT #2121, JBUBHC Mg & B DR
B EREFND in situ HEE, BERLD MgB, iy RKE WD ex
situiEINDH D, in situ FETIE, Mg IREERFICAE TS 228100728
BEFEDS S0BFEE LKL 72D, — 7. ex situ ¥ETIX in situ k&
Phag U Tl T — R R O N D TR B D, ex
situ 1% MgBy A4 Ol FLEE W FE () D 1A LTI, b Sk
OFEEMEE R DL L, M R ORLR I AFTE T Dk A
M fE & W Z LN EERFRE THD, [1]

AHFFETIL, KA OV IRNEIERE MgB, ¥R %
BRI DI LICkD, MgB, ® H e GRS, mn
JERFD ex situlf MgB, M %1552 BIE LT, 1ERIL
7= MgB, B RO RHEZRE T 5720, £F° ex situ 15
MgB; /ST AR CHRRERMEAFHN L . IRWNT ex situ
1 MgB, B OFEEAT o T2,

2. EEBAE

BB MeBo By KOERL Mg BZ 1 : 2 DEALTIRALE
¥yk%E, 900°C CRIGSEDHIETHERF MeBy ¥y K& ERILT-,
MgBs SV DYERL ex situ PICT(Powder-In—Closed-Tube)
BICEVITo7, SUS BB K& Fedl L, —Hihr L A%
1To7-1% . BULF(900°C, 3 - 144 h)AHiL7-,
MgB, B OFAE  ex situ PIT {EIZEVITo72, Fe & HICH
B ARZEFTHL, FIE- 5[ EEEM TEITHIZETHET —7
A CFRR) LEIRD A v — bt GUR) 2 BRI, I L%,
BHLFR(600 — 900°C, 24 h)ZHEL 7=,

I RFEEE B DRBIOE A | X BREHTIC L0 &
# % . SEM (ZXOBAIALER%Z . SQUID VSM IZXviL R,
7oy Jo %, PPMS I[ZXOESIEGUE, A, 2% 7187
4 ZFH L7z, A I OWTIE LIERIT T,

3. BRLER

XRD /32— (Fig. &0 AERL7FCRE MgB, ¥R IHIEIE
HFHD MgB, THHZ LW bhsoT, ZOFEHS R E AV THE
7SR SNV 7RO BRIRPIR ORE KRS Fig. 2
WRT, @ 7o = 38.7 K L3 v —7 RN HLNIZIEN
(Fig.2 NHFX), ERFHOEEIZ LY BREHIERNS B
HLONDIARTTAET 4 20.9%F T ELT=, 20 K IZBITD
Jo ORGSR Fig. 3 1R T, L bEMLELRER &L 12
EUL7=ZEn 5, MgB, @ B B BEREEITL ., FEdbRIm OfE &
PERE LT EDRBIILD,

WIZ, ex situ PIT YEICXY Fe 23— 28 &L T MgB, bt
ZRIELTZ, I LA ORGSR 20D, Witk a3 ECAZ L7
SN L TE-Zeu MR LT, 900°C TELIR A HE L T- 1k 7>
SIRVIL7- MgB, a7 2kt T, BEIEFERAE I L T
L7zax 7T 48T 013 21.0%% @< BRI EICLVEH/_L 7= /.
1 9.7X10° A/em? [IZRELTZ, B OHE L PIERBRITS A
WET 5,

4. FLH

B OBERE ex situ EIZED MgB, B4 O/ERLZ AN, Al
WDDIR N EEE MgBy My RE R, B R RE AL
ex situ YEIZED V7 AT, 900°C TORLERIZ L~ T
HOBERESEITL, BWI R TAET A& LSBT,

2 T T T T T T
‘B = .
€ | v mgo g (hkl) : MgB,
£
o - —
()] =) o
N =1 —_ =
© - S ] ~ o
E| g l | & 83§ &
2 T ) . M I k T T A " b—;‘:—:——.}\-—
20 30 40 50 60 70 80
20(degree)
Fig.1 XRD pattern for the synthesized MgB, powder.
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Microstructure and Physical Properties of MgB2 Bulks using MgB2C2 as Carbon Source
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Fig. 3 Je-H curves at 20 K of MgB1.94Co.06 bulks prepared from
various carbon sources.
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Control of crystal size of dense MgB, bulks prepared by Premix-PICT-Diffusion method
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Fig. 2 Je-H curves at 20 K of MgB1.94Co.06 bulks using
MgB:C: as carbon source.
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Effect of cassette rolling and coronene addition in monocore MgB, wires
fabricated from mechanically milled powder
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Table 1. Specifications of wires.

Specimen Composition  Wire processing method
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MMDC-0% x=0
MMDC-2% x=0.02
MMDC-3% x=0.03
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Drawing & cassette rolling
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100 |

10
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Fig.1 Dependence of critical current density, Je, on external
magnetic field, B. Gray circle, black circle, squares, and
triangles are results of MMD-0%, MMDC-0%, MMDC-2%,
and MMDC-3%, respectively. Solid and open symbols are
results of samples heat-treated at 600°C 3 h and 700°C 3 h,
respectively.
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Development of Cu sheathed high stability MgB, wires by internal Mg diffusion method
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Fig.1 Cu-stabilized mono-filamentary IMD MgB: wires with
different barrier thickness(after the heat treatment).
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Fig.2 I«(Je)-B curves of short wires cut from 100m long IMD
MgB2/Cu wires.
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Fig.3 I.(Jo)-B curves of IMD MgB2/Cu wires heat treated at
different conditions.
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