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Development of HTS high stable magnetic field magnet system for MRI (I-1)
— Outline of the project —
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Table 1. Schedule of the development of HTS high stable magnetic field

magnet system for MRI.
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Development of HTS high stable magnetic field magnet system for MRI (I-2)
—Design and trial manufacture of half-size 3 T coil—

K2 IEZ, FAM #idh, bl AW A, L0 G, K0T R, RE Rk, HE %, BUL R, K B (S EER)
OYA Masayoshi, MATSUDA Tetsuya, INOUE Tatsuya, MORITA Tomohiro, EGUCHI Ryo, OTAKE Syunsuke,
NAGAHIRO Toshinari, TANABE Hajime, YOKOYAMA Shoichi, DAIKOKU Akihiro (Mitsubishi Electric Corp.)
E-mail: Oya.Masayoshi@cb.MitsubishiElectric.co.jp

1. [XL&HIZ

TR DA ELL L 72\ MEERHE MRT OFEFRRIZANT,
TEIEERAA A A\ e RSB~ R hOBIR & TS TOD[1,2],
IIETIT, 13 PAR=T 2o hDORIEEATO, AR &R
BB~ Ty MNTED 3T OIREITKREILIZ[3], S1El, IRDAT >
LT AR IART 7T 4T — NV RBI 3T a( VDR AT, 3R
VR BRIELT-D T35,

2. 2 JLEEET

12 YARXT 7747 2 —/VRB 3T A )L Ol Fig. 112, {1
FZ Table 1 (TR, A A= MBI —FE 10ppm
(200mmDSV) LA FA1357- 1 ZaA LBk BB A R b L7,
AU 220 MEODT T = VTSI, B
HEIE 72km THD, A AV OET 560mm, 77T 47
—/RALOHMET 1200mm, FiRIT 1000mm THD, EHEE
7 148A IBERFOZHET X —T 1.58M] THD, 5 HUATA
ATHIITTE 3m, BT 2.5m THY, T T 47— RIZIDiR
FUESAATIRIL Td,

3. aAJ)LEE

ORI 4mm THY, ZRFS ER2A /USRI DRIk
AR DT80, TN T v —T (2 7w AIRT—
TENINZ, FEa—T 4 T ORVAIRT —T ZSMANER N
TGS LT, AREEIZLY . B RIBE R & A Ve
ZHNILCUNVD,

A VBRI L, L— P — A OB E S & IR IR |
Z— NIRRT DB — M e 528 C, 0.lmm AR
DEIEE CaA NERYELTZ,

TIRF L EED T LTINS — 2 T VRIS TR
HURAE CARFOEERRT L 7-, EEABRI L, —EDETAA
— 7V —NTC LV FERIE T DA — 7 3R BRE | FTEDERME T
L O NEBIER A 2 s 4 AR — U RERBRO 2 FlRkEA ML
Tro ZA =TGR D% Fig. 2 1T, Ry MSERETH
0, FEROMIEE Ie (165A) DRHAEENTZaA VD LV Rk =L
— VA AAEREIRL QNG 772, A —T R IRET DAL Z
B AN IREL TVD, 80A FTOEE TR (0.5mV) LIE
DOBEFIIEAT T, AV OBEBRAIEIM LT E T D2 L%
HUT=, Wk 28 4EFEIL, PR 560mm., % 670mm DA R=m /L
53 EEBWELTfERE, BRI 95% CThoT=,

4. FEH

12 Y ART 7T 472 — R 3T A )V OFREEI T, AL
PEEBIAAUT-, K 29 AR S A VYRR 58 T &1, Tk 30 4F
R~ R Nt CCHRIGEA O T ETHD,

HitE

ARFGEUT., ENCFFEBRRIE N L —  BERERAIR S B
Hitk (NEDO) 0 I BB AR S A BN 05 B [ =il
EE BT~ 7 o N AT BB NI it a5 5
HiL7=bDTHD,

SEXRR

1. S. Yokoyama, et al.: Abstracts of CSSJ Conference, Vol. 89 (2014) p.147
2. S. Yokoyama, et al.: Abstracts of CSSJ Conference, Vol. 92 (2015) p.7

3. S. Yokoyama, et al.: Abstracts of CSSJ Conference, Vol. 93 (2016) p.116

/ Shield Coil

1200mmop

\ Main Coil
%

Fig. 1 Schematic view of half-size 3 T coil

Table 1 Specifications of half-size 3 T coil

Item Specification
Inner Diameter 560 mm
Outer Diameter 1200 mm
Axial Length 1000 mm
Inductance 145H
Rated Current 148 A
Central Magnetic Field 3T
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Fig. 2 Measured and calculated /- curves of HTS single-pancake coil
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Development of HTS high stable magnetic field magnet system for MRI ( I -3)
~Magnetic Field Stability Improvement of HTS—MRI Magnet
under Power Supply Driven Operation with a Micro Current Trimming Control~
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Fig.2 Magnetic field without micro-current control.
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Fig.4 Additional control current (4.4uA—>0.1T).

#HiEE

AWFFEIE . NEDO 5 3l #8250 52 Fi AL e o Bl BH 26 |
[ PR L E RS~ 7 Ry b AT LB IC KV ZRE
TREZT FEML,

SEH
1. T.Yachida, et al.: [IEEE Trans. on
Superconductivity, Vol.27(2017)(to be published).

Applied

94 20174F BERFRIR 147 - @B ES S



2A-a04 MRIYZ %y N¥ AT A

MRI AR BB ES T EHIETT * v AT LBF(I-4)
~EREHAED IS REEEICE RS E~

Development of HTS high stable magnetic field magnet system for MRI (I-4)
—Influence of residual magnetization on magnetic field stability—
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Fig.3 Time change of magnetic flux density induced by
screening current as a function of the peak value of triangular
wave current.
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Development of HTS high stable magnetic field magnet system for MRI ( I -5)
~ Characteristics of shielding magnetic flux density when applying overshooting method~
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Table 1 Specifications of a REBCO coil
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Fig. 1 Time shift of shielding magnetic flux density as a function
of operating temperature (Iop /I = 60 %).
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Fig. 2 Proposed current waveform in an overshooting process.
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Fig. 3 Suitable overshooting current as functions of current load
factor and operating temperature.
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Development of HTS high stable magnetic field magnet system for MRI ( I -6)

~ Quench characteristics of REBCO coated conductor having Local Ic degradation~

JEM BEE:, mal KW, EEH B GRAERT) B — (Z2EER)
IDE Momoe, MIYAGI Daisuke, TSUDA Makoto (Tohoku Univ.);
YOKOYAMA Shoichi (Mitsubishi Electric Corp.)
E-mail:momoe.ide.p4@dc. tohoku.ac.jp

1. [ZCHIZ

REBCO ZA/VTCIE, 7 FREOBEEORE &L, BT
B LT T B0, 7 FRE O A EELL, 5E
BIZELRNDBHD[1], 2Ok REBCO A /L OIRGER! R
ERESL45121%, REBCO AN FHRK LI F D
AN =X LIS T DM ERHD, T2 T, AT,
REBCO 7— 7O JFFTH . H{bicsE B L, RFT LHEn
7T R R E TR R PRI 57291, REBCO T
— 7RO AL TR L HIbafidiEL, 28
(LSO H M HIGMDN o BT OEEEALCRER KD
B EOY = F R RIE T B OWTRFTLTZ,

2. BBAE

AEBRTIE, BT LB U CRE(LERNR Y = F 4§
PEIZ RAE T B ETARDT-010, ZEE GRfE) D
#4 (Sample )& 2844 (Sample ii) %4 FH L 7=, FEBRICHE L
7= GABCO #pt D t% Table 1 (239, bt oo Hh il 2 ig
AN 2mm YKL, I DHLERER L2, T LT, HbiHzEA
HATT — L THEST2b OGBS DR IR EE
FHHNZHEL, WKRERPCEELRO, UK+
D&% 10em OFEIRO BN ZEZRE LT, Hb~DBEIL,
0A B—EHEGAS) THINSYE, BIEEHRAERICER
% 10s AR—/LRL, 0A ETRHADSHDLENIFIETIT, ##465
BT AET, BEERE D LT oS,

3. ERRIERLER

22 B8 DN FRAS (Sample 1) TlE. WEISHICED T,
BEERDLIED 1 2B DHERZEITRY, FHEFETE
JER EHUCTHERICE o7, BE(LE A D844 (Sample ii)
21T B, WrEAG=EIRE 0 5L B o0 T 35 BB I D RF T 28k D £k
T4 Fig.l |2, IR ERBHFORERE Fig2 2R, Wik
SRR, BB 1 (41A) L ThIVUZRER
BEHHETERLOO, BN L% SA ERIS7TIRETIE, B
MIDORRIBELHIZEENECNIC EFL, BT 1% 14A &
B> 7 IF (SSA)IZHERLTZ, — 07, IR R m AL, BT
M1 (43A) 2 100A LL_E _E[ES7- 4R HE (153A) T v FE £ 238
LHA DL R EIREE MR CEDI LD DI 0T, Ee,
ZOREOIAEEILIL 170 mV &, tMOFHOBE L TH:
EWIRELIRDZENFEREINIZ, ZHUT, I METFLTWA
FRIBCCIE, BN IET D720, BEEE COREE
N T5 RIS, IWERERICIIG A EL, ZELEIE
LRFIHOBEGRIZLY, G COBIN L Z T
ASHDHTENTE, BEMNEZMERFCEIEE X BND, T
2, IANVDOEHEIGME BSTENIE, mV A —F —DOEEN
FAET DD T T RN ES D, R L
T, FEHRICEDL W REMENMELS2DEEZ 2615703, MRI H
REBCO A /WIBE R EILT2 57280, a4 OnEIERER +
WEBEERD, 5%I1E, AIREREE AW HEMTICLD,
A DNBER T2 ECORESCBER RO AEBERLE, 1. 41k
ERODBRIFAB RV HOWTHRETT 5T ETH D,

Table 1 Specifications of GABCO tapes

Sample i ii

Type GdBCO GdBCO
Superconducting thickness [pum] 1.0 1.0
Copper stabilizer thickness [um] 0 20.0
Silver overlayer thickness [pum] 1.5(Ag coating) 1.5(Ag coating)
Hastelloy substrate thickness [pum] 60.0 60.0
Tape width [mm] 4.0 4.0

Lep, Ieas I (LN2) [A] 116,49, 53 92,43, 165
Lep, Leay 1o (styrofoam) [A] 116, 49, 51 88,41, 55

Iep; I before 2mm cutting, I.q; L. after 2mm cutting, /,,; 1, after 2mm cutting
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Fig.1 Time shift of voltage across the degraded part of Ic in a
GdBCO tape with copper layer covered by styrofoam.
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Fig.2 Time shift of voltage across the degraded part of Ic in a

GdBCO tape with copper layer cooled by LNo.
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1. A. Ishiyama et al., J. Cryo. Super. Soc. Jpn., 48. pp.141-150
(2013)
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Copper stabilizer
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94, 2A-a01 (2017). (b) Dependence of Cu stabilizing layer configuration
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Fig. 2 Analysis results of 2D thermal property characteristics
in Gd-system superconducting wire ( 30 K, 4.0 T)
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