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Fig. 1. The photographs of top surface of the IG processed
GdBCO-Ag bulk composites with isothermal treatment time of
25h. One can see that the growth sector is the largest in the
sample grown at 986°C.
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Fig. 3. Field dependence of J. at 77 K for a GABCO-Ag bulk
superconductor.
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Fig.1 MO Image of trapped field distribution in a MgB2 bulk.
((a) : 30.7K, (b) : 33.7K)
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Fig.1. Schematic illustration of a bulk MgB: pellet showing the
locations with notations (top: T1, T2, T3, and bottom: B1, B2,
B3) that were cut and subjected to magnetization measurements.
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Fig.2. X-ray diffraction patter for MgB2 sample fabricated with
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Fig.3. Magnetic field dependence of critical current densities in
the samples selected from top (left) and bottom (right) of the
MgB: pellet where the sample locations are schematically
illustrated in Fig. 1.
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Fig. 1
coaxial arrangement.

Cross-sectional view of HTS and copper coils with

Table 1  Specifications of HTS coil.

Tape width, w 5.02 mm
Tape thickness 0.159 mm
Critical current at 77 K in self-field, /. 256 A
Inner diameter of coil 63.0 mm
Outer diameter of coil 66.6 mm
Height of coil 76.0 mm
Number of layers of coil 8
Total number of turns 120 + 1/2

Table 2 Specifications of inner/outer copper coils.

Diameter of wire 1 mm
Number of layers 2
Inner diameter of coils 53.0/79.0 mm
Outer diameter of coils 57.0/82.9 mm
Height of coils 139.8 mm
Number of turns of coils 264
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Fig. 2 Time evolutions of central magnetic fields in HTS coil
by applying AC fields with different amplitudes.
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Fig. 1 Circuit of persistent current system.
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SE S AT DB AT —OMENS, SHz THEBRELT
<7,

P TNafNOREIL RIRERE BRI E LI
WX, T ADRERS ERSEDIZETRASE T,
Bi-2223 ##tE YBCO #ipt i )7 CHE R B HEE L5
R Fig. 2125737, Wihb, BEED 90A HRIEDOFFORE
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THY, BE LR ERZO BRERICHDOE T,
RBRMETFLTCODIENDDD, Fi2, lEREBERSETFL
BRI B ER AL CHGBHATHE, SO ET
RoTWAIENDND, MM ELIZ, RUATATHIEL
TR RPOHEE LG B E DS . W8 KD B3R D I
REFRMELIL—BLTWD, 2R, OB FHE THEMET
Bolz, 708, Bi-2223 M OFE R TIL, 80A I HHEEE
WZOWBERSH D, T, K AT A LD R ERDOHEE
BT R —REBOHEEN TE WD THS,

4. FL

b 7R 12— 28 M a A VAT BN THRE R AE R O B SR
BIRHEEEAT o7, ZORER, RUAT LI o> THRAEIR
NHEFE CEHTEERLTE,

Current lead
PC-H

-

PC-E

Sample coil
(Surperconducting coil)

(a)

Fig. 1 Monitoring and diagnosing system (a) Example of the system

for HTS transformer, (b) Experimental set up for 1 turn sample coil

®  Estimated Ic from energy flow

O  Lstimated Zc from Ac loss

20
(a) 0 200 400 600 800 1,000
107
105
103
~a' 101
<
— 99 . -
Q Estimated Ic from energy
~ 97 O Estimated /e from Ac loss
95
(b) 0 200 400 600 800 1,000

time [s]

Fig. 2 Estimated Critical Current of 1 turn sample coils wound
with (a) Bi-2223 and multifilamentary tape (b) YBCO tape
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1. H. Hiwatashi, et al.: Abstracts of CSJ Conference, Vol. 86
(2012) p. 132.

2. K. Sakemoto, et al.: Abstracts of CSJ Conference, Vol. 92
(2015) p. 178.
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Examination of applying heat treatment to mechanical joint section of a segmented
high-temperature superconducting magnet

ik 15, PHR M, A HA] ORAERSE)
ITO Satoshi, NISHIO Tatsuki, HASHIZUME Hidetoshi (Tohoku Univ.)
E-mail: satoshi.ito@gqse.tohoku.ac.jp

1. [XLIC

REREOIIMA I O~ 7 2o N 538U BB A 15
WL THANL TH B SR GRS~ R MR EL T
VWB[1], ZHVET REBCO M- DAL P I AFEWRS T
DaA L MTBWTES Y 7 LVERERRZ 100 °C F2E O EL
HAEITHZET, HAMPIDLENITIR T $22 82,305
WENTHBY, AKX T, ZOFELRHEEAICET L
LA B IRNICRIT DB - FIBD B A RPUIC 5 2 DR 2
ZEBRANCFEG L, KESERISE A LS E 0 SIiF
WEATS TR R A RE T D,

2. EEAE

ARG TIE, 10 mm WROMZE/LIERT GABCO ##44 (7
77 :FYSC-SC10) # AT, Fig. 1 TR T LA P07 A
ATV DRI T 7 as Ve B UWELT-, a7
NELTIEEEE 1, F1%A 1,2,3,5 LU0, FIkE 1, 8
1,2, 3,5, 13 LLIboaFnENER L, 2B, 14
OB R LOBARIFZETORE F)T 10 mm &L TW5, #
EBREOBICIY, BAmICHAALE J) 100 MPa A1 X 7223
b, 90 °C T 10 Zr BV AT o7, BET 7V, RIE
EHRTHAL, B OHGSEMETEE - AP0 A KA E
BNZEHm L 72,

3. BRLER

Fig. 2 (& 7V CEONTZE A PR (AT L2
A FEOR) 2R T, () FE GBI O BT (B3
I IZRERE), OISR (B 1 ICEE) THY, v
UARMEEE - KN OB A RO TFHE, =T — N —1F
BKME, f/METHD (7eds, B 7NV BELT G- 515
EDOLDIZONTIE, EBICET T NADNY), K KHE, &
/MEZEIRLTCUWD) , Fig. 2 3798912, B, FlEkorghnic
Lhan, BAEHRII LR L, i Eilbictb e
VY, A DIESOZENRIR Lo, BT S O AR — 1k
BEE 2Dl TS TR IO VT LD ESH
BRI T LI BB ENRIK THD,

Fig. 3 IS EOWFE TRAELI- AL U0 MM ARSI >
T VAV M4A-61bE O THEA PR ORERFEE R
(LBl L iEf@#e, R I35, L)IE7>y7Yafrh, BT
Uy PR Ty 7T Vaf b, tH ITBEEAE K T) 1 B 1 510
HEI )7 > 7 aA U NIRRT E, JE8Ek, FIEROEIN
IZEB RV IRPIRIT LR/ 72203, BV AT o3 ICBE
L7cEEA IR, BULEEZINZ TRIVESTAZ LT,
BEAENRERESURB TETCWDIENbND, KB, 18
EOWFFETHRIELTZ 100 kA FREMR (14 J& 3 F1)) [411, 2L
HAE®EMAL, 20 K, 12 T CHERBRLEMLIZGEIZ, YO
FREE DA PR A FER TED0E TR 5, BVLEE %5
JETITREL7Z 100 kA #REEE TR L AT =RIE
10 pQm? (4.2 K, 0.45 T, 100 kA) TH 5D, ZLEEZREHL-
BA, B, S oENcEL 2R8It
Fig. 2 O TF77 DIEENLROONBEE LT, IHIT, AL
FAMALCRIELE 1 8 1 FI0BIT v 7 Yat s ok
AHPIR OB - RO TEIE[6)2 VT, YZSEoEs
BEHRERDDE 43~53 pOm? o7, Zhig, BEOE
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NS TARLAED 1/3 FRETHY, MEVLERO@E HI2 LY,
KABERI B WO CHEEA 2 2 ENICIRI CE D2 L3 1
fFEns,

10 mm

Indium
GdBC&
1-layer, 1-row 10 mm
1-layer, 2-row i 2-layer, 1-row 5

Fig. 1 Bridge-type mechanical lap joint with indium foils
inserted between its joint surfaces.

(a) 15 (b) 6
E12 e 5
& & [ ]
= 2 4
> 9 = S 3
= = 3[.-¢
® ®
w 8 7
4 ’ 8 2
£ 3fa®? I=
° 5 1
i | .
0 0
02 50 12 s Ociiio e s

The number of layer The number of row

Fig. 2 Joint resistivity as functions of a) the number of layer
(1-row), b) the number of row (1-layer).
35 T T T
<30 e 1L1R(L) A
£ o 1L1R(L)+H
g 25 A 14L3R(B)
- v 10L2R(B)
£ 20 B 413R(B) | k
= ¢ 1L1R(B)
B 15 ¢ 1L1R(B)+H
@ v X 13L1R(B)+H
: 10Fa e
£
Co e .
p ¢ 8 & e

0 I
0 10 20 30 40 50 60 70 &0
Temperature (K)
Fig. 3 Comparison of joint resistivity for multi-layer and -row
joint samples.
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Study on Steady—state Thermal Conducting Characteristics of Liquid Nitrogen Cooled High
Temperature Superconducting Rotor

A &, R ®E, N BERRUR) KB FRIE (T A F)
NISHINO Ryohei, NAKAMURA Taketsune, OGASA Takuro (Kyoto Univ.); OHASHI Yoshimasa (Aisin Seiki)
E-mail: nishino.ryohei.7x@kyoto—u.ac.jp

1. IZL®HIZ

Fex O N —7"TIiX, s e Hz BfRL &R
B 5 [R] 2= — & (High Temperature Superconducting
Induction/Synchronous Motor: HTS-ISM)DHFZEBHH 21T >
TWA[1], ARFFERRR TIL HTS-ISM O H#i% BIEL T\5,
ZOHIEAERTHT-01Z, HTS-ISM ZAKiEREEIZ R DT
AF A2y NFig. DEEDT-T AT LD/ R EBAVRMIET
HHZEIFEF OB THD, £ZT, AWFJETIE, HTS-ISM
23T B EEE O S LR FHBR R O — R EL T, K
REE FRENS VT 5 IR FE A B8R 700 B IR B L2 351 D
J7 18] (> — V) DR 53 A1 % SEBR I - fRAT B IR F L7
DT, WET 2,

2. EERRIIRET

EFAREEE I E T AT HTS-ISM ICiRREH 4 FiE
SE T4, FHIL TR 4 B RR B AR L7, 72, FICHIER
3 [EIEML, MR, 8 — L O R E S X
Fig. 2 IZ/RLTZ 6 S THD, WEFHANZA A LI- 2 Vi34
—aU AL B THRERRSNAEVEXS Type T Thd, HIER
B () 1 X Table 1TH 2D,

3. FEHTHIRRET

AW T, EFREBICBTAEERF Y7 R b0
R ANICEE A Y T WA, BRI e
Th ORI, —RICBREEREEEZR>TND L
BELTWA, £72, Ekom@@ v, REOHEEEHOE S
ZEELC, BV Y 7 MIFEHKIRE &Lk
L, WEREEAUET D EMTE D, DL X, IREY
xR TcEEN B,

V2T =0 (1)

T, THIRETHD, ARFTTHE, MEHEEHNT
7 Z v AEFNFE (Electricite de France: EDF) 23L& L
TWHAREREOa—RNICLY, i — L EOIRESS
fi % 3 WL RS L7z (Fig. 3),

4 FEREER

ARFHIER W T, JERRB IO RS, Bl
7ML 3 RICHNZE LT HHE THHITH DL T, ZDHR
FESARIX 1 IRITI THAZEMPMER TE T, ZOZ LT EF IR
FEIC BT DREE T+ 7 RO E /AT 1 IRt sHl R &
O, AT TH>TH THRIFTRE CTHHIEEZTRIEL TS,

HEE

ARFIEIL, ENLAFTE BB ARSI R B (ST
a7 R H24 A BRI B AN 1 RIS HE i 3 e A K
R FALTATBFE (ALCA) " MK R Btk &% 3 2 Dt g A
AR E RS AT L O—BREL TERINTZHLOTHD,

SE3H
1) T. Nakamura, et al. : “Tremendous enhancement of
torque density in HTS induction/synchronous machine

— 125 —

for transportation equipments,” IEEE Trans. Appl.
Supercond. , 25(3) (2015) 5202304

Tank of LN2

Vacuum [~ J_|

Rotor

Stator \ \
|

Fig. 2 Cross section of HTS-ISM and Measurement point

Room Vacuum

Table 1 Measurement of temperature distribution

Thermocouple
FT1 FT2 FT3 RT3 RT2 RTI
Point mm 216 253 289 466 501 536
Temperature K 229 157 96 105 153 218

Measurement Unit

Vacuum

Fig. 3 Temperature distribution of shaft sealing

77K
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Influences of Armature Winding Shape and Yoke Arrangements on The Characteristics of
Fully Superconducting Synchronous Motors using REBCO Tapes

SO, E B S, JIER BSR(EEIR SRR, RE s OUN RS,
AP HEAT, B OB, A O (E LER); FiiR MESISTEC)
Yuki Higashi, Kyosuke Inoue, Akifumi Kawagoe (Kagoshima University); Masataka Iwakuma (Kyushu University);
Masayuki Konno, Akira Tomioka (Fuji Electric Co.,L.td.); Yoshiji Hase (Fuji electronics); Teruo Izumi (AIST)
E-mail: k6998039@kadai.jp

1. [EFL&IZ

BUE, BT s B Eb IS L L2 s
HE MBI O RN TOI T[], BhREPER TS
DI, BB T 32 88 O g A i 1 B ENS
NDEME R LD FAR I THD, =2 T, I—7 & {KiEH
(CBLEL . B B P REZR BRI B & T, B -5
OB L AR T HEN A RELEE 2505, 4 H,
EuBCO #44% FV = 500kW ik 28 E [F ) BB Eh i 2o
T, I—7Z KR TR BT 52N M T EIE R ROME
e ~DEB BB MINTIZ Lo TR L 7=, TEERIE S 1% 65K &
L., BT RO IRE, YL IARBEL U —FED 5
DEEIZHUWTEHI L=,

2. R AE

FELRMEREROI-ODL I —2 a7 M2 T ThD
IMAG #HWT, ARRERIEICL DM EAT o7, 23K
IERD I TR O T2, BUEMHTIZEZD & ZR TINS5
R EEHL K EROHENAREYT-DOHK wi 2R B,
D%, FEFBOER wi ZEFES T5281280, &R
REFR Uz, & EROHENARFE S 7=V DR wi 1%, Brandt
DOREHNTRDT, 7ol I—7 TRAETHEHRITIEEIC
Ko TEL LT,

3. BT ETILEBINEH

Fig. 1AM A LIMTET LD 14 FARERT,
FT-, B EROBI IR A (b) & (o) IR T, 2T
L ARERE - BRe U r— X BT B Th b, ENE
NOET VL, EEWAENI—7ONAICH LS50
Case RT(Room Temperature) &= — 27 DAMANZ B D555 D
Case 65K O DA HOWTHNT LT, 72, Xy 7R
BEJE Bg % 15T, 2.0T @ 2 I CRNTAAT o7z, T3 TDO5&
1T % Case RT & Case 65K (28T, H /)53 S00kW &
B IONEM I E IR E LT,

4. TR

BRI BIT AR R LB O MRS % Fig. 2 1R
T, (@)X IARERETOEE, )3 —X BT O
B THD, B I7ITRLTWAROEEIT, BT AT
FEAETDAARR, TR KEHENT D0 DR ET, 2
— 7 CHRATHEIE, T L CEHBEMEIT IR HE N ZRL
T, BT BHBIZIR, ¥ 7 BEIEE B o kb, 39—
JRRIEPICEE T A28 C, BRI ETS
BRI RIFN ARSI TOBZER N D, BT L
TAZEY, FEEWN T OFARIFENT 200, AFO
I Case 65K D5 UL FET/hSLIp>TnD, Zh
DT T NEHBNRIANT, I—7 DIRIREEIZ LD K
IR A 1S D720 101%, I— 7 DR AR L LS 1
NN ESNZERMETH D, -4 BIOMATTIE, 9—7%
IGIRIZALE 5 D2 LIS LD RANERIT, R T B ORIR
WZEDETITEALE 720,
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5. F&®

500kW ik 2R E E B O FHHIZX LT, 3 — 7Dk
IRBLE DN RAT T, A EIOSRMETIE, I—7 OKIRALE
WL THFHAIIHRIR U 72, 24U, R RIS~ TR
HOEIG N3 NSNS HITSLND R TH D, BIED
REBCOMRM OFFEDY A BEWE OB A E ST H00
AR E VIR CTH DT F— 7 Z KR IR E 52
LIBBIREDO— 2T/ dEE 20D,

Field " Vacuum
(a) winding  heat-insulating (c)

[]

Fig.1 Analysis model and armature winding shape, (a) 1/4 FEM
Analysis model, (b) Solenoid winding, (c) Pancake winding

(a) 100
OCooling power for Core
— 80 Loss[kW]
B B Core Loss[kW]
4
P 60 @ Cooling power for AC Loss[kW]
=
= BAC Loss[kW]
= 40
°
F
20
Case RT Case 65K Case RT Case 65K
1.5[T] 2.0[T]
(b) 100
O Cooling power for Core Loss[kW]
— 80
? W Core Loss|kW]
=}
» 60 @ Cooling power for AC Loss|[kW]
7]
Q
- B AC Loss[kW]
= 40
°
=
20

Case RT Case 65K Case RT
1.5[T] 2.0[T]

Case 65K

Fig.2 The AC Loss and the Core Loss in each gap magnetic flux,
(a) Solenoid winding, (b)Pancake winding
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No. 4 (2016) 5206905

2. M. Iwakuma, et al.: IEEE Trans. Appl. Supercond., Vol. 24,
No. 3 (2012) 5201204

o4 20174F EEASRIL T4 - EHEES R



2P-pll

b (2)

R Ext it BrR B EEM = DB
— BT BT B S R —

SMB supports superior in insulation characteristics and strength

EIRCERS, (LR AR, ARER SR (BRE R s I HFE, TR (AR ;
PREP S, R (RT3, PRMEE, SORARIGETET)
MIYAZAKI Yoshiki, YAMASHITA Tomohisa, MIZUNO Katsutoshi (RTRI);
MATSUI Yoshi, DOHI Tetsuya (Matsuikozai Co., Ltd.);

ASANO Yukio, KAZAMA Tatsuya (MITSUBOSHI);

NAKAO Kengo, SAKAMOTO Hisaki (Furukawa Electric Co., Ltd.)

E-mail: miyazaki.yoshiki.23@rtri.or.jp

1. [ZC®HIZ

Tk % 1% RE 2/ RE RS2 REH Aot s
D> K Aaf OB TG K= (SMB) & 2B L THY, [LFL
RHFTICH LKA LR E R BETEY A NDT T AHRA—
JVEELEETIE 4 ton DR—FDLETF BRI, 2],
F7-. SMB HEAATORBRTIZHEHED 98 kKN D% L 145
BLTWA[3], HEREDN RICHIT, KIFERISO SMB
DOPIFRERED TND, KIFEIZH I T DI2E SMB % X F57
DB B S FE I DD TH B IR E(L R DM BB D, AR
FEFTIHR SMB OBUEIZ AT T, KT T W BT B
K ERIEL, BIERBREZI T 72O THRIET 5,

2. SMB CLHEAR EXFM

98 kN H DO RAFEIZK IS T H72011E SMB #& 5t —
LU TIHrEMT B SR Ot R 725, Fig. 112 SMB @
AR, 7IARA— L o—Z iR E S AL LR
BEL N2 XOIEREACEE B350, DKL 4 o
VT A B SR A B L COME A BTSRRI A Lo T
V%, SMB L RE E DWIEVEHERF L7223, [RIRFIC 7 T A7
A—VOREEZFFTLNERHD, T2 CTa OBk LR
JE% 495 AFRP 1R % SMB O 27 8 3 Fibt & L CER
L T2, Wi B SO 00 B AEATAR A i A B 98 kN / A
LU, vy RO KRBT o A0 REL, AFRP 2y ROEEY
TV DB EEIT ST,

3. BIRARER

WG EE S A4 1T SMB AT —Z oA V& R0 I
BHRER LT > TN, 2T Fig. 2 1R T K72 M BV 8 S Ff
M o5 EERE TR LT, )5 iR EANEIN§ 54 AFRP
oy REFEET TV TT OB EUMERIT RENIAL
Tl [EE ke 8 & FLE LT, Fig. 3 (R T 5 iRRBRAS
b, 100 kKN ETIRTHEL LA RL TOAIENDND,
AT LD L U7 W A B SRR L2 TR BRIEEE 98 kN
MWAMRETHHZ L% ERIITIRGE T2,

4. F&H

WH SMB ORAEIZ[T T, KA B W AT B SRS
IZOWTHIETATT 272, AFRP O KFBAL7 v 2D AEL,
AFRP Ty ROREETZ TV OB B2 EIZEY, e KW E 98
KN / FEIZE f i PTREZ2 W A af B SR A B 552803 T
7=,
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[1] T. Yamashita, et al.: Abstracts of CSJ Conference, Vol. 93
(2016) p. 127.

[2] K. Nakao, et al.: Abstracts of CSJ Conference, Vol. 93
(2016) p. 128.

[3] S. Mukoyama, et al.: Abstract of 29th International
Superconductivity Symposium (2016) p. 116.
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HTS bulks
in a rotor

Flywheel rotor

SMB supports

HTS coils
as a stator

Inner vessel

Outer vessel

Fig. 1 Schematic of experimental set up for SMB

Fig. 2 Photograph of Tensile load-strain test for SMB support

-0.2 0.6 1.2 18 24 3 36 42 48 54 6
Strain [mm]

Fig. 3 Tensile load-strain curve of SMB support
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Enhance a maximum load of High Temperature Superconducting Magnetic Bearing
~ New type coil structure can balance low heat with cooling~

KE e, (LT AN, Bl R @OERD) SO Ass, PR @EECHTELD) R 3%, B SR IaEe)
MIZUNO Katsutoshi, YAMASHITA Tomohisa, MIYAZAKI Yoshiki (RTRI);
SAKAMOTO Hisaki, NKAO Kengo (Furukawa Electric); MATSUI Yoshi, DOHI Tetsuya (Matsuikozai Corp)
E-mail: mizuno.katsutoshi.14@rtri.or.jp

1. [ZL®HIZ

F& 41X RE 2A/L& RE 7SV 2K AL B B T FEE )
O K Anf B O M E R S S (SMB) 2 "B L TR0, [LELIR
FRTICHA KB IR BIEIEV A MO T TAHRA—IL
ZEEE T 4 ton DR—XDOLER LEFFELE(L, 2], £
72, SMB HLATOFRER TIIFXFHMED 98 kKN D% L )2 HeR
LTWB[3], EEAROM EIZHET, RIFEXGEDO SMB O
BRRZHED TRY, SHD RAEFEICKIGTHIIE RE 24V
DEPEEE T ESE00h, miBENOBYREITENT
EEDRDHIND, RFEE TIFKRY SMB OFUEIZMIFT
INBURRRE S A L OB EAR R CON EikBR A T L7z DC%
OfEREWET 5,

2. SMB A RE O LR

SMB 1D RE A /V3H T s Ar—Fa A )L(DP A )L)
% 5 BrERIAERR LS TEY, % DP 24 /L ORIZIIMEEMRK
NEEFEN TS, LT DEERICHE BRI AEZEZELT,
REMI VLT8R 37240 2R TR LS E 7R E IV TUD,
DP 2A/V1% GFRP (2O TNWA120, HEVREKIL RE ##
M -GFRP-AGEMR £ 725 THY, £ 1h ORI LA EIZ X -

THEASI TV S(Fig. 1a),

IV E U Z1SDI2IE GFRP D XH7 B E 2
ST, (BEVMRE RE MM 2 EHEESESEDLIENEELV,
72 DP ANV OF vy T Wi/ NS DT Lo TGS AL
WREL2DT, 1% LML f SnD, 22T, /Ml
WFFaA LT, ETFHEO® GERP Al 7- nofzEwkic
B XMz, RE #bF LARBR I EA v PR A8 A C B 25 T D
EL7=(Fig. 1b), 7=, RE S OE LB I A< 720, 2o
JLINO GFRP RICHEA B IE A LT\, Fig. 2 12
TN EES A L OAHARIZNEE 60 mm, FME 96 mm, Z—
124 X2 L725TEY, RE#HFIZIT SuperPower #18 SCS
6050-AP & AV TU5,

3. INBVRRET O A LIRET S ER

BRI/ NURRGEIA SO W T, IR E R F TORR

EFEZ EfEL 7=, HE R COHLENRNT a2 TR
T A7, BATEMERE OB E IR CEEBEEZITV, BEN
RN EEMER L%, EMERBRI (Fig. )k ot Btz
T L7z, JEMERBR XA V@B LR CEMGL, 211
i S BB I D 2L & B U=, FEEMERFICa AV EIED 0.1
mV ORBENGEIEAL, JEHME i B LD IR O ZE oAk
WEEH OGO F #A AL 72, BB ROFEMIC OV T
Y A ERET 5,

S E Xk

[1] T. Yamashita, et al.: Abstracts of CSJ Conference, Vol.
93 (2016) p. 127.

[2] K. Nakao, et al.: Abstracts of CSJ Conference, Vol. 93
(2016) p. 128.

[3] S. Mukoyama, et al.: Abstract of 29th International
Superconductivity Symposium (2016) p. 116.
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Heat transfer plate

(Copper rods with resin matrix)
D.P. coil

Contact by
MI]]I]I]I[D 1”7 compression stress

GFRP paltes &~
REBCO coated conductor

a. Existing model

Heat transfer plate
(Copper rods with resin matrix)

D.P. coil

AAAAAAAAAAAAA

Abhesion by thermo

”I"Il""”l |~ plastic resin

GFRP paltes
REBCO coated conductor

b. Advanced model
Fig. 1 Cross sectional view of the RE coils for SMB.

Fig. 3 Compression tester.
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Numerical Analysis of Electromagnetic Characteristics of Superconducting Magnetic Bearings
for a Polarization Modulator
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1. [ZL®HIZ

R OFEE A7 S RO A2
LiteBIRD (25 # 3 2BLAE 2800 — DI R AL FEE 1 HD,
EHEIRFE 10 K BLFIZRW TR EROERH R ES
TWD, RIRERE T CTREVE I X 7253 6 f5 [R5 4 SE L
TH-DICHBEEMRINZ (SMB) Z AW AZ L iitsn T
WD, ARBFFETIE, EO/ SRR 1, BIREEIZ OV CREFT RS
HATRL, EOLIHERD SMB MR AL L TiEL T
WA OW TR T D,

2. INREFHERBITORE

B OKEE AT D20, LFRERO AL ZIMZ 50
T35, SMB &/ 3 RELIRL, BT 7 O faf BTk D RIE
ENRERCCRHMI %, ZRAEIE 10° N/m THD,

SMB IZ WK A RA OWiia &L C Fig. 1 O X2l z
B — 7 TERATERSE 2R LT, AKABSEA OWFRITE 16 mm
DIEFBICEEL, $k3—270F w=1,2, 3,4 (mm) LES A
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Additional AC loss properties of superconducting two—strand parallel conductors
wound into a solenoid coil (1)
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Fig.2 two-strand parallel conductor wound into a

1-layer solenoidal coil
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Fig.1 Cross-sectional drawings of REBCO tape and coil.
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Theoretical evaluation of the screening-current-induced magnetic field
in superconducting coils with tape wires
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Analysis on the current sharing properties of the REBCO superconducting three parallel

conductors wound into a double pancake coil in consideration
of the I-V characteristics and self magnetic field(1)
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Fig. 3 Frequency dependence of branch current ratio
(n=20, Lo =210, 300, 390 A, I, = 180 A)
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Evaluation on Thermal Stability of No—Insulation REBCO Coil with Some Joints
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# 1 MEffix REBCO /X —FaA /L ODFE T
Table.1 Specification of No-Insulation REBCO pancake coil

Overall width; thickness[mm] 4.02;0.09
REBCO Copper stabilizer 20
conductor thickness[um/side]
1. @77K self-field[A] >115
i.d;o.d [m] 0.600;0.611
Height[mm)] 4.02
Turns 60
1.@77K self-field[A] 55
Coil Inductance[mH] 0.417
Connected length[mm] 180
Resistance of connection parts[uQ] 0.0132
Turn-to-turn antact Resistance 18.8
at a Joints[puQ]

Contact surface Resistance between
the Turn-to-turn Windings, Ret

Resistance of Local REBCO Winding
due to I-V characteristic,Rsc

* Selfand Mutual Inductances
of Local Winding,L,M

1 PEEC E£5 /L
Fig.1 Partial Equivalent Circuit Model
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Fig.2 Temprature Distribution in NI Coil(t=60s)
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Fig.3 Time Change of Heat Generation in NI Coil



