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Development of magnetic force measuring instrument with the pneumatic actuator
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Table 1 Specifications of the pneumatic actuator and a
magnetic sensor.

Amount of Power Size of the Air  pump
displacement source actuator part discharge
Actuator (¢m) (VDC) (mm) pressure (kPa)
231 2.4 D30x29 (H) 45
Type of Size of Analytical Ability
sensor sensor (Measuring Range)
Sensor (mm) (mT)
Hall element 4(W) x1.2(t) 0.01(0~300), 0.1,1 (~999)

Magnet El

Magnetic sensor LI Measurement and

B, B
: E:égw §L control instrument
Mini air pump

%V% 4
Tube

Rubber expansion body

Photo of the
mini air pump

Restraint ring

Photo of the
pneumatic actuator

Pneumatic actuator
Fig. 1 Illustration of measuring device of the magnetic flux
density between two points with a magnetic sensor using
the pneumatic actuator.

Table 2 Experimental results.

L, (mm) Bay (T) A By, (T/m) fn (T?/m)
0.45 0.473 114.00 53.92
1.30 0.385 101.01 39.00
2.30 0.295 86.58 25.54
3.30 0.224 69.26 15.51
4.30 0.158 46.75 7.31
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Poling electric field :500 V/mm, poling time at 253 K:3 h
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Fig. 1. Time dependence of depolarization current of
ice electret (77 - 294 K)
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Fig. 2. Time dependence of depolarization current of
ice electret (77 - 247 K)
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Fig. 3. Electric charge as a function of poling

voltage and poling time around 126 K
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Fig.1 The image in a cooled vacuum vessel at 16 K
after the repeated cooling test

4. HERERER

FLZE N LIS o AT L o A TS LT, s N
7p EOIRIR B IFRAF A D, MikE T CHEH T 256 Mk
BRSNS, b— R ay 215 AMAME RN LB L2 5,
ZORMFEE L TR BLR SRR A S L 72,

BRI, AR AT LA 2BMNIC, CCD hATZ A
NT77 K $TAML, #%51& LIF CREZTHARICIEE E
HEXED A7V % 3 E#EVIR L=, 3 [El&t, CCD IATIE
250 K fHECIEENEIEL, %4 rlgeiaikgL a7z,

CCD #HAZ DM AMERERZITV, e— A7V R\,
BERIRIC DI A E R LT,

H2e N O BB TIE 20 K ETHEILIZER 0.15
mm DT A NREY L ORER AL . Z IR e
HIEFICRGF CThHoT2,

CCD WAL, ==Y )L LU T L« N2 A A T %
WD T, Bl R 4 RICHFELTED, BEREILHLT
LT WEDO Ay MBS, 4% FEROM HER A
FELI-RBREATOMERE DR 24T,

AWFZEIL, [H 12308 O S H B R & B &% 521
CTHEELI=,

S E Xk

1. K. Hashi, et al.: Journal of Cryogenics and
Superconductivity Society of Japan, Vol.48 (2013) p.607

2. S. OHKI, et al: Journal of Cryogenics and
Superconductivity Society of Japan, Vol.48 (2013) p.614

3. H. Yamada, et al.: Journal of Cryogenics and
Superconductivity Society of Japan, Vol.48 (2013) p.603

4. H. Yamada, et al.: Journal of Cryogenics and
Superconductivity Society of Japan, Vol.48 (2013) p.611

HE93IH1  20164F BEAF i T2 - B



1P-p04

Y SR

BBEY YTy T ILEIZK D REBCO BInET— TR D
Mk - KRB KRIEDTE
Observation of magnetization and AC loss of REBCO superconducting tapes by
saddle-shaped pickup coil

ik Fi, LR A, ERE BEOUNRT); BT BN, &ZE BAISTEC); Fnig HEAR(AIST)
ITO Tetsuya, UENO Tatsuhito, IWAKUMA Masataka(Kyushu Univ.); MACHI Takato, IBI Akira(ISTEC); IZUMI Teruo(AIST)
Email:ito—t@sc.kyushu—u.ac.jp

1. [XC®HIZ

HB T & A T TR SRR I T DB B A
53 CHAT DA VRAB R DN T D AR D K 55
D5, £, BACHBRET — 7 A OISR I IHA
DL | BeSR OFENINA B | RSB R AT 5720, ffix 72
SAEICBITDHRED RENEEILRD,

4 [8] BaHfO Z ¥R 72 EuBCO+BHO MR T — 7kt 1c
DWTC, B E 2 1256 O RIBRE A Ay
T oA NARIZEORIE L IBREA S —V T RIDN#EH TE5
TLRERRL ., B 1 K DA DORERHR IS oFE
BHRBOLEDORZFTBRE TR T HFIEICONTHRFL
77

2. M BT LR AL

HAELDFETLE Table. 1 12”9, Zhva 1,3,6 Al L, #75
T Taf N EEROCTRIEL, BB Xm0
HZ& VT 25K,40K,50K,64K,77K £ THAEIL., A E2T—7
[T U CERECCRIINL 72,

5mm

RHEFE
EuBCO+BHO(3.6um)

} o [l

iR

Table. 1Specifications of EuBCO+BHO tapes

Width 5mm
Length 60mm
Thickness of 3.6 um
EuBCO+BHO layer
filaments Nothing
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Fig. 1 AC losses of EuBCO+BHO tapes at 40K
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1. Introduction

In the last years, it appears interest to the superconducting
machines such as aircrafts with superconducting motors [1].
For these devices, it is need to transport electrical energy to
the superconducting motors. In this case it is preferable to use
the superconducting wire with transport current of about
200 A.

Modern HTS conductors have the tape form and HTS has the
sharp dependence of critical current density vs. perpendicular
magnetic fleld. For example, the critical current density of
Bi2223 tape decreases by about 3 times from 8 X 1078 A/m?
at zero magnetic field till 3 X 1078 A/m? at the magnetic
field of 2.5 x 1072 T [2]. Such field under transport current
200 A appears at the edge of HTS tape with 4 mm width.

For providing of working temperature around HTS tape, it is
necessary to use the cryostat with liquid nitrogen. For
elimination of scattered magnetic field, one of the element of
the cable can be the ferromagnetic shield which can deform
the self-magnetic field of the tape with current, and on the
surface of the HTS tape the magnetic field is almost zero.

2. Calculation

The calculation by the program FEMM shows that the
ferromagnetic shield around the HTS tape should be like
shown on Fig. 1. Near the sides of tape, the gap in the
ferromagnetic screen is located. In the calculation, the
parameters a =15 mm, b =11 mm and ¢ =4 mm are
used, and they do not depend on the width of the tape and
value of transport current. By variation of parameter a and
b it was found the optimal ratio of a: b: c. The dependence of
perpendicular magnetic field in the cross section of the tape
for different parameters is shown in Fig. 2. It should be noted
that the transport current is uniform and maximum in the HTS
tape at the optimal ratio between a, b and c, because it
provides the minimum of self-magnetic field.

Fig. 1. The FEMM calculation of magnetic field around HTS tape with
ferromagnetic screen. a, b, ¢ - parameters of tape, screen and gap.
QY is the axis for the calculation of the perpendicular component of
magnetic field shown in Fig. 2.

This research discussed also the twisting of the HTS tape. In
Fig. 3, it is shown the twisted tape. The JMAG calculation
shows that the magnetic field dependence on the edges
becomes smooth by the twisting (dotted plots of the Fig. 2).

The twisting like in Fig. 3 improves the characteristics of the
cable.
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0 1

y, mm
Fig. 2. The finite element method calculation of magnetic field
distribution in the cross section of the tape. From the center (y =
0 mm) till edge (y = 2 mm).

- — . .

Fig. 3. The twisting of the 4mm tape in the JMAG calculations.

In the present work we also discussed the influence of
ferromagnetic shield on the self-magnetic field of the cable
with two opposite current direction HTS tapes. In this case,
the ferromagnetic ribs along the gap between tapes exhibit the
optimum effect, and the shield on the side of HTS tape is not
obligatory

3. Conclusion

The present work contains the optimization of the
ferromagnetic screen around the HTS tape for the
minimization of scattered magnetic field. It was found the
optimal ratio between parameters of screen for the 1 tape and
2 opposite directed tapes cable. Also it is calculated the
influence of twisting on the characteristics of such cables. It
was found that twisting improved uniformity of magnetic field
acting on the tape.
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BN, FEERM O = FRRHMERED, LTS O BV AFMES
FOBMER G BAK A% % TN 92 72 D BB fRAT 24T > 72,
Fig. 2127/ 98512, HTS, 8, LTS ZER7/2bDENAT IR
P O S 0078 2 IITIRATET Ve Uz, BUEMENTCIE, 1R
JEG &R AT OB R A, BfEa—REHAWTiTo7z,
F9°, BIRAENEZ VT 2 IRmBRE RNl &R0k
FEGEFEL, LTS WTTHE, AR LT It/ afl, i
FUREE L ECIEE R EREEOMERDIPTR DO 3 HidD, &
WA AR R LT, £7- HTS LHOERANTIL, HTS NO
RERBEEBZI- 5 OBFPENFTNDLOITHRIELT-,
UL EOFHEEN R TDE TR, HAHIIZETE IR
PIROBEFRE S THIE TEENME R L, EREMT,
Fig. 2 \ZREHi L7280 THDHA2K W HIEE), £z, AT
IRV TIEAE M O R 2R PIEE L TV, S6IZ,
HTS T/ FNAEUTGE DT 21757280, HTS NTH
FTEIZER B L 90%IK T, AcZDE Tl
TR TR AR E R E LTz, Fiz, LTS, i, HTS ©
B 6500.0 kg/m®, 9021.0 kg/m®, 62229 kg/m* LL, &)
B OBMRE R L OBD IR R FIEIT STHR[3-712 551
L7z, LT, LTS(F=EIRAE), O ESIEGIHEIL, 42K T
DIEN 5.59 X107 Qm, 533 X100 Qm &7 5iRED—¥k
iz,

Fig. 3 I{C LTS IZNbTi %, HTS {2 YBCO &M L 723550,
HTS @ HULHR TR IR 36 J OV LTS T HH AL DR
BALOFEMTHE RE 77T, Fig. 3 1”TXI2, HTS TR
IR EFNAETDENS, LTS ICBWTHE LS @WEEDN
B TEDEWIRER LR o T, B D7 =0 T i RE
D, LTS OBWPERAFVEDFHli RS RISV T, R Y H
(ZHE T D,

4. F&H
AREITBWTIE, 7= FREEREE IR RO T —
TR EHRZEL, LTS |2 NbTi %, HTS {2 YBCO ZfE L7
S50, A O LRI DWW T, BUERRTE VT
WGRELTZ, A% ITSHI, A ORI B L 5258
FA =BT DN THRGET D,
SE X
1. M. Turenne, et al.: 23rd IEEE/NPSS SOFE (2009)
2. H. Yamada, et al.: Physica C, Vol. 471, (2011) pp. 1570-1575
3.J. E. Jensen, et al.: “Bubble Chamber Group Data Handbook
- Selected Cryogenic Data Notebook” (1966)
4. M. N. Wilson, “Superconducting Magnets” (1983)
5. M. Ikebe, et al.: Appl. Phys., Vol. 33, (1994) pp. 4971-4976
6. H. Brechna, “Superconducting Magnet System” (1973)
7. E. D. Marquardt, et al.: 11th ICC (2000)

LTS (insulated)

< x y ~ HTS

Test current  Transport current  Normal zone
Fig. 1 LTS/HTS hybrid superconducting tape

42K Length: 10 cm 4.2 K y

X
Thickness is
2 ym for each

Test
Current

)

Transport
Current ‘

Thermal Electrical insulation I is lowered in the 2 cm
insulation between LTS and copper region at the center of HTS

Fig. 2 Analysis model of hybrid superconducting tape
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Fig. 3 Change of temperature in HTS and voltage in LTS and
copper over time
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Fabrication of YBa,Cu;0, films introduced Gd;TaO; with pyrochlore crystal structure
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MAKIHARA Takahiro, TOSHIMITSU Naoya, ISHIDA Takahiro, SUEYOSHI Tetsuro, FUJIYOSHI Takanori (Kumamoto Univ.)

E-mail:makihara@st.cs.kumamoto-u.ac.jp

1. [XCHIC

EHRABAR BRI X, FUINRESS 5 R k4 2 i S B B
JORITUENFIELTEY, [SADTDITITEOYEENR
EThD. BRBEERCIE = e F— R EAT S
ZETHESTTO J o ERRGENSESNDL Z LN
HMONTEBY, ZOR T M mreT7BEor =7
2 ¥ —(3 BaZrO; X Y,0; £ ¥ & YBa,Cu;0, (YBCO) & D
BT Aw vy FRN/NEWD, E505 J, Of_ LR
EhTWAB[I.

AR TIE, A 77 2 THEEE D GdsTaO, & B W)

BELTEATDHI EIZEY, BEREROEEE IS X
LHBENELL, TORTEZ/NSLTHZET, JOW
FRBIOCEGHEOLEL BT, £, IBEAVWISHOZD
2 c WIS DALY VA B AT HZ LTI D
W35 A4 FEARAF RIS 38T D e/ ME D M B &7 5.

2. EEBRAE

PLD {5OHTH YBCO ¥ —74 v MIE U WEOER
NI EREOM D X =y NREEBHIEEZHCD Z &I
&Y Gd;TaO; % A L7z YBCO % SrTiO;(100)F:t E
WVERL L 7=, L2 KiF =% o~ L—H0#h v = LJE
WekiE 5Hz, WE3EIE 300mTorr, FHRIEEE 760°C O F ThH
EIT -T2, REEMY —7 v MTHWZER V7%
Gd;TaO; (2 i S B 7270 7 & 7213 Gd3TaO, 12 SO S B 7
WTCHERE S B L7 W BAROBE L LT, K
BRI & =7y b RICES L= & T, L—V REHE
HBNICB T U WEEE VY O E HFEL Area%
THHT . BEOEM%Z Table 1 1Z7RT. J 3B RIEUE
MMHﬁWm%%WTﬁibt it,J@@%ﬁW&f
PRI, B & B0 510 % wI LT, WHEE ctho
Y AEE 0L LT{EIJ;E%?:ﬁot.

L ERBRBIUER

Fig. 1 IZ%&3Bt0 XRD [ERRET~T. BREF—F v
N ET GdsTaO, ZE AT B ER 1T YBCO & GdsTaO; 28t
L Ba,GdTaO, M4 U5 Z & B STV 5[2]. A lElfE
#7230 Tl Ba,GdTaOg D B — 7 I3FAE L TR
722 LML REEMETIZI SOWE RIS LN &
DR TE 7.

Fig. 212 T=65K, B=1T |2} 2 &6 J, OB
FEE R, EUWEEEA UTEEHT pure & i L
THRE J.05m E LT\ eny> 7228, GTOlmm, GOTO2mm
ICBWT ¢ il ZHRbIc 7 e — RRE—7 2GR T
7o, ZHAUE GhTaO; 7/ 1y ROFEEEZ LS.

Table 1 Specification of samples

Sample Pinning Introduction T.
material amount [Area%] K]
pure - - 89.4
GTOlmm Gd;TaO, 4.02 88.9
GOTOIlmm | Gd,O5+ TayOs 4.07 88.4
GOTO2mm | Gd,Os+ Ta,O5 8.11 88.2

GTOlmm

GOTOImm

GOTO2mm

Intesity[a.u.]

pure

T34 36 38 40 42 44
26 [deg.]

ig. 1 XRD of YBCO thin films with Gd;TaO; for Gd;TaO,
peak (@) and for Ba,GdTaOg peak (A)

F

—

[X1010]2.2|----|'--'|""I""
+t T=65K B=1T

2+

- ure
=1 6_ﬂ'—GTOlml’n
| —4—GOTOImm
r —=#—GOTO2mm

YT YN T ST W Y N T ST AN ST ST T T AN SO T N
1%30 0 30 60 90 120

O [deg.]

Fig. 2 Angular dependence of J, in YBCO thin films
with Gd;TaO; at65 Kand 1 T

e P

[1] S. A. Harrington, et.al.: Supercond. Sci. Technol. 22
(2009) 022001

[2] S.H. Wee, et.al.: J. Am. Ceram. Soc. 95 (2012) 1174-1177
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Influence of layer structure on critical current density in BaSnOs/YBa,Cu30,
quasi-multilayered films
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1. IZC&HIZ

IR R O A BREE J, ORFHEOYED—D
DOFEELTATLECOEANRDD. @F, 3 IRt 2Bin
BRNIZE) B AT L5 FINRE =0 7 S Ra 58S
5. LinL, 3 Wt DL AREGIET 528 7T, Bk ¢
Hh 7 CAARE AR o7 1 IRITTE L ORRISE A TE, ¢ #ili5m
D J 0 EXEBHZENTED. Fiz, BB ab HFIANZ 3 K
JLE L EHERISCENTHZET, ab D J &0 ESEHT
LHAREE 72D,

ABFFECIE, BaSnOy/YBa,CusO, ##EIZ @A 1E 352
& T, YBa,Cu;0,(YBCO)H IR H11Z BaSnO3(BSO) &+ /hi1-&
LCTEAL, BiEEICEY T 2R D22 /534 Ol 238 A,
Jo DRI FERAEME S G- 2 DB Z W TR,

2. EBRAE

RIEWZH - BSO/YBCO #EEL 2 @i PLD 5% VW T
SITiO;(100) AR LI /ERIL7=. I L7- KiF =% <L —H
DR UJE M BIT SHz, BBIEFE 755°C, MENIE
300mTorr DFXPHSH CTHEA 1T 572, AUEDER X YBCO f&
EHERESY, ZDOH%Y—7 v N U E DX —7 NI AL
TmEl VAL —H—% BE L CE VB RSS2, B
ME DX —F b ~DOL—F —BE =X — (X, T — 4
DRESH YBCO Z—4 v MTIRE U7 L [RIFR /0519
WZRFELTZ. 2 n B0 CERIL 723082 BSO(m, n)
LEFRTD. ko wE ke BRI R s T, 7
JRIF-DOFIREED 3 IRTEE EL TEATAZLENTESD.

FEREDE TV YWE OB AN EEE ST BHE
BSO(1, n)+(10, n))E#HT 5. n 1L BSO % | /S/LATHERE
B, n, 1L BSO % 10 7 ULV A THERE 9 2@ 5A R L TRY,
n & m ERLAEDETELONRN—FLDRBEAERL D,
YBCO & OIRHERE SV AE013 3000 7LV ATHD. Fiz, Al
#%1T7 =— VAR A2 1T 57-. Table 1 IZ45 [EI/ERIL =3Bt
VW ASVZER, TR, BRSIREE T AR

AR AR O E IR B S B2 AV, J, (XER A
HEE =1 uViem D EMEE CER L. £, JOBYA
FERAE T, BMEE ICEE LD I EFINL, B
Ll c o AEE 0 LU CHIEER T 72,

3. HBRLEE

Fig. 1 IR T = 65K, ®¥s B = 1T 12315 pureYBCO,
BSO(1, 100), BSO(10, 10), 3L TBSO(1,90)+(10,10)% J, D
W5 A BEEAR TR, - 6 RPE) %79, Fig. 1 2>5, BSO(1,100)
Tl c Wi AR LELTZT m— R — I R TEDHDIT
%L, BSO(1,90)+(10,10) Ti& pureYBCO LV E W J, Z7RL
TWARE —Z13fEER TERV. 2 BSO(1,100) TidE %k

23100 JBTHA-0, 1 @HI-0OBENEL, TED BSOIZ
FLBADBEMEINTIC LI EL LT WEEZD. £0
7eh, EIEETED BSO 23HEL THA L TWDATHEME DS
5[1]. LHL, BSO(1,90)+(10,10) TIZHFEDE T BSO % 10
PNV AEANLTWATZ, NG IR LB CEAS
NHZLIZ/D, BSO @ ¢ ¥ 7 mOMBENEINLT-070 L5 2
b5, £72BS0(10,10), BSO(1,90)+(10,10) Tl ab E /7111 T
E J, OE—2%RL TS, ZIUEEE o N 5 IS4 AR
L7-BLE A SN BSO 23, A ST A OB RILTH
N =2 72— LTI TVD T TR 8B 2 6D,

PLEDZEMNS, BrEDE T BSO % 10 7L AE A L7 100
J& OFEF BSO(1,90)+(10,10)DF ki F- D Z2 M43 A IR IA Vish
A ERECE = TR ERE L TWAEE 2 5. Ll
c BT 1A CIE 100 B OFEFCTHD BSO(1,100)E0H K J, &
o TLEIT LD 5T,

Table 1. Specification of samples

n
Sample T.[K
p m (n1.12) (K]
pureYBCO - - 89.2
BSO(1,100) 1 100 87.8
BSO(10,10) 10 10 89.7
BSO(10,5) 10 5 89.6
BSO(1,90)+(10,10) 1,10 90, 10 88.0
BSO(1,95)+(10,5) 1,10 95,5 89.2
L L L <
4|-—*—pureYBCO 65K 4
—A—BSO0(1,100) B=?§F
——BS0(10,10)
g [ —®BSO(1,90)+(10,10) iy
g
<3t -
2
=
<
2

<
4
e a0
LA

AL L

-30 0 30 60 90 120
Fig. 1 Angular dependences of J,at T=65Kand B=1T

SE X

[1] T. Ozaki, Y. Yoshida, Y. Ichino, Y. Takai, A. Ichinose, K.
Matsumoto, S. Horii, M. Mukaida, Y. Takano, J. Jpn. Inst.
Met. Mater. 74 (2010) 422-427.
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Effect of heavy-ion irradiation on the critical current density
of YBCO films in longitudinal magnetic field
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1. (FL®HIZ

HBAZES ABFGED— 21, Mtk RA2F| LB s
=T AR5, BE, #iES FERBRICA T =07 %
VE—DEANCLAIRY = S ERITHZET, MRS T C
DR EREE J, 210 LSE D30 THhIL WD, K2
MBI = T X —OFEECE AN BN LMo
TV, BIRBEEEA~DAF U BE K fa0E AL, 3
B OVERLBRE LIS EBE DY = e 2 — 5 R
W B AT DM TEDLID, HEtES T O J, DUEIZA 2
v = RGO T AIENHES.

AT T, YBCO #EEIZH LT 200MeV D Xe 4%
R DIRE B CIREL, J K9 DIRE KRB ST
ERay

2. ERAE

BEAA U BENTHWZEENT, PLD ETIERIL7Z YBCO
WIET, 74N Y7 F77 4250 ES 1 mm, 18 40 um D7V
IR T U2, BEAA BRFHZIE 200 MeV O Xe A4 %
ERL, FER KM EREE N DB A2 R A K % o BT m &
ATIZE AL, AR KR OE A B2 B bS50, B
AF R ORI 84 2.42x10'°, 7.26%10' jons/cm? (FHLZF
N~y F U UREY: By=0.5, 1.0 TIZHY) LL7z.

BB J 0L, BRI E.=1.0 uV/iem TEFEL,
J. DRGSR RAFEDREEAT -T2, FT=, MRS B~
R T 5720, BiG% ab 7 1A LRI AN AT ICELN
L, J. DRI EO R EELT -7,

3. ERHERRURE

Fig. 1(a)IZI7E L7z YBCO #ED 77.3 K 1285 J, D%
BHARTEMEIC DWW CORT. 77, Table 1 (24BN B SRS
TD Jy, IRKOMETHD I R OZDLEOfEZE R

FBLD 0T, T Z0EVMETHORERS R R AT
TWDIEN DD, LnL, itk TIZkiF5 1IDPC_0.5 &
IDPC 1.0 TiXJ O _EIZHOLI2E N DR TED. &b
DOISFEITE 0.8 T LT Tl pure & LRI J, B3G5 7223,
IDPC 1.0 TIXFETINEEY 0.8 T LA EOREEIKIC IV T pure
JOHIERN L ARLTEY, J, 8L T, £72, Table 1 D
J%/Jo W WT IDPC_1.0 DENRFLIRNZ LMD,
IDPC_1.0 IEfEE 2 R DIFELIUIKNZEN 3 hoTc. OF
DARIR R DB ABINZVNEE J, DIEIMEL 2D LR
%, ZHUTARR KK A B Z 52T, HERGRIZIY
WHHRRC T — L2 NMEE, FER RN ZBEHRRDS ¢ ih)7
BHCEIK Z LY, J AMETFLAZZERNERL TODEERD
B[] ZOINTHERKRMEOBEAENHE X D&, MLt
DIATRARB NI LIRDET, HEBG RN SIS
LIRBZEWGYIND.

F7z, Fig. 1(b)IZ 77.3 KIZRBITD Jo THRIEALLTZ J, DR
BHEAFEIZ DWW TORT . BUE(L 2010 J, TiX 1DPC 0.5
B RENJ ERLTEN, BUEIL LT J, TIEHE I pure 23
HEVMEZRUTZ, ZAUZED, fESE 2 RICA Sie =
T B —DE AR B,=0.5T ThDN, EIRDIHNHEHE
B T OBIHFIRIL T, FERK O R FHmica—Lr2y

HNIMERT 5728, FEIRKMGITHERS T TO L ThE
DAENAER LW Z L5 5.

PLEOFER T, RS FIZB W TIRDIENRE 2 b,
(e =27 =TI W E A BB NNE TS, (i)
FER R T — L Y &2 T B AR O R BRI <R TF
FH720 JATK L THEIMAEA L enEE 265,

(a) LN L B L L B B R
B/ ]
T=773K

J. [MA/cm?]

[\

0o 05 1 15 2

0 0.5 1 1.5 2
B[T]
Fig.1: Magnetic field dependence of (a) J. and (b) J./ Joo
at 77.3K
Table 1: J , J.™ and J.,"*/J,, of each sample
Jeo J max
sample [MA/cm?] [MA/cm?] S e
pure 2.55 2.80 1.10
1DPC_0.5 3.77 3.95 1.05
IDPC 1.0 2.96 2.99 1.01
SE X
[1] K. Sugihara, et al. : Supercond. Sci. Technol. 28 (2015)
104004
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Development of heat insulation pipes for the superconducting feeder cable systems
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E-mail: tomita@rtri.or.jp

1. IZC®HIZ

FRERAECIE, EiEREEOE AT LAOE LR
JOE =2 NF— b2 HRELC, ShaHEEEr —7 Ly
AT LDOPAREZHED TWDLL, 2], BEES—T7 L 2gE D
EEBICE AT 28T, BAEROM k| BIHEEOMKE,
BT OATT EELCBIERE T ORI LD E BT OE
Kb, BIEMIE LB R OME L NI TE D,

KFH CITEBEXE S, — T IV AT LAA~OT A% A5
L., WrEVE 23 UE, L 7= THE T 5,

Fig.1 Transmission X-ray images with heat insulation pipes

2 %Eﬁjj_;f extended.

HIZEL B O E A 2 LS E BFEEOESH 5 m @
WiEVE 23 EL 7= (W INESK) 76 mm, ZMEK) 88 mm, 4+
A 111 mm, AR 122 mm) . sREL =& WrEVE I
L. BRI R, TR 40D, 30D, 20D, 15D, 10D ke
T, B E B LS TR NOBUR NBOE(LENIE LT,

3 HER

Fig.1 IZEARIRRED W BVE 2 DR LTz X MREg %
IR, WS TN EAME O [RTIAE &S S HEFF S T
M, LTI H BEERAREROES T, COMAL &L
L QWAL R TES,

Fig. 2 \ZHHIF 7 RRED Wi BT & EsDARE LT- X BRE {4 4
IR, WIS CIEAMNC, TR ESCIEAMANC, B Zf
LTWHIEDNHEFRTED, Thbb, Eﬁa ﬂ’:?xrbid JWgEE
NE EAVEB OB 2B EHZLICLY, BZEL B IE O
3 INESNEE N WM&U‘%%&%&?&M@&%E&Z):@JH

ig.2 Transmlsslon X ray images with heat insulation pipes

L. SR ORI A S5, et

Fig.3 IZRIEL 7o Wil OB 28 i L BUZ A D BITR D — 1]
BN, BLZEREN 1072 Pa LA FCIRIE—EDEMR AR LR,
107 Pa DL EOIREZERHTI IR ESEZEEITUR AL, FaEB O
BRI 72, F72, EHVRAES 10D Tl 72 - I
AR5 B E RS D T 1Y | B A B e i ;
BT, 8 o f

< 7L.| 218D
€ o 10D

4. B = 4 /

ABFFED—ED 1E. (EHF) BRI 0ST) DR 2 s
TP B MG S — = Al et 7 0 7 5 ) =l By
3T DI FERREE AR ERIE AT DA A DR B A £ 4 I /’%
IR—ar | OXEEZT THEDIZLDOTH S, 3 ,

| o AT phth—e

sExH i
1. M. Tomita, et al.: Abstracts of CSS] Conference, Vol. 88 110.4 - 103 - 102 - 101 - .....1‘00 - ”“.1‘01

(2013) p.30 Fig.3 Degree of vacuum dependence of heat loss in a heat
2. M. Tomita, et al.: Abstracts of CSS] Conference, Vol. 90 insulation pipe.

(2014) p.25
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Research about forecast preservation technology for the superconducting feeder cable systems
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1. [ZL®IZ TTADTaNIA T HER ST BVAT LA TOMH S 2]
FRIEFIFCIE, BRERESEDE IV AT 2O G HLE B E1T,

Tz —bEHMELC, BEBEEXEr —7 L A

T AOBFEHED TOB[1], BEEr—7 NV ESEDOEER SE 3k

528, mAERROM b, EAHBEORKRE, 8 1. M. Tomita, et al.: Abstracts of CSJ Conference, Vol. 80

HTE DA YA LB E B T ORI LD BRT DL, (2009) p.181

BIEFHESCE RO 2E N TE5,

BEEXES—T NV AT MNIBEL T — 7 L OIIEN G --’ ][ ][ H ][ ][ ][ ]
Bk, SRR T DOMALAT Mo, @EE s —7 30 o | o | o
VDB EBARREZHEEF T D7D HIT AT AOVERE IR EFE Pl e R R R | T [T
T\ Eﬁl[‘%’%%*%h’-%<%g75’%éo - blue : normal

FIT, AREETIIBEBEBEXE Y —7 LY AT LD T HR- o =~ indication of rough diagnosis result{ :(:lljluw : ;lvr;t:aning

/ﬂéBZﬁ‘_ﬂ: IaaéEJ LT%&%#%O \ monitored machine number

S —— indication of signal check result
u i ue : goo
2. FHREEMOAHL RT LA~OHER [— ntesdy sl {‘;Luowi baddsh

FEURBEHI AT 2O R BRI RL, TD M large signal red - bad
WEREEZENZIVBMRIZT 2L T, VAT MREEEITHH

WTHY . BHL AT MOE A CEIUT. B AT AOMERE Fig.1 Monitor sample of rough diagnosis result
KT, B A ARIRICBS M FTREE 72D, _
BEH AT A~O TR OBMMLL T, £ 5/t kurtosis
Y —BBENAT MIREL ., IREIEE | AE (Acoustic waming
Emission) | fE¥f - &1L, ML, ENFEOT —H (55) &R nale

HECTEDINTT D, RICHE CTHROLNTE BN, BAE
B DR H R BEFRBIRAZ O il - IR BRI E K E DR EEAT
W DTN A BB AR TERINNCT B (5720, detection limit
i S LW RSN REIZOWTITEBE 22TV, R note
WAEFT O [EE - BR PR O - BE R E OHIEEITHID warning
T2, D%, REMOTREITO, SREFHHZL T,

detection limit

time
3. R
S 27 mr T AOVERRIE Fig.1, 2 1R, ERNE Fig.2 Trend graph sample of kurtosis
(D) ZHDOF R ITTFFB T A—Z EEE (270 - 52 (3)20)
DR TERFE T A— 2% W TIRIEZHE LT,

N 2
Par = % (%) €))

i — ©° (%

Pr1 = i No3 EHE) )
) 4
b = 22C 2T ®)
T ELBE R OB R YT —FEx, (0 = 1~ N)EL,
_ z:§V=1(xi"?)2 = Z?’:H‘i . 25
0o = X = kLT,

—FlELTH =R T LA B B O EAE 2 — e g
e —2 BT IR E T — 2 RG-SR % Fig.3
ORI, —EDWENELN TR, BT —XD
BT IIL TWAZE D)5,

acceleration(g)

4. 4 :

TR AT O HIL 25 5~Oi % B iR LSRR 2
EREMLIZEZA, EFRHICT —Z BT LT, time(ms)

SR BEE B OB CIRER BT E O H R E Fig.3 Photograph of the acceleration sensor attached to the
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Design study of 500kW Fully Superconducting Synchronous Motor(2)
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Table.1 Specifications of REBCO Superconducting
Motor

Output power 500kW

Number of revolutions 300rpm

© jEubEa ERRRENRTRRH

Armature current 487A
Field current 307A

Outer diameter 476mm
Effective length 800mm
Gap 3mm Fig. 3 Magnetic flux density distribution
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Test apparatus of Magnetic Levitation—Guidance using HTS bulk and electromagnet
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Fig. 1 Schematic drawing of aerodynamic testing equipment

Table 1 Comparison of magnetic levitation method
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e ﬁfg‘;g,;f EHHIE
ET BRSO Eﬁfgggﬁ”*

Electromagnet cirquit
Fig. 2 Photograph of experimental set up
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Fig. 3 Results of levitation test
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LN2

Mover iron core "
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=

Coreless HTS coil
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X

Fig. 1 Structure of the HTS-LSRM with coreless excitation
windings. (a) Overall view. (b) Cross—section view.
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Fig. 2 The structure of four analytical models. (a) Type 1.
(b) Type 2. (c) Type 3. (d) Type 4.
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Fig. 3 Numerical results. (a) Static thrust. (b) Normal force.

Table 1 Calculation results of average thrust, thrust ripple
rate and evaluation function of normal force.

Item Typel Type2 Type3 Type4
Average thrust F7,,, (N) 1.27 1.11 1.43 1.42
Thrust ripple rate F, (%) 143 142 137 138
Evaluation function NF 0.16 0.14 none none

Static thrust / HTS coil volume

i I A
0 5 10 15 20 25
Mover position (mm)
Fig. 4 The ratio of static thrust to HTS coil volume of four
HTS-LSRM.

SE Xk
1. S. Oto, et al.: Abstracts of CSJ Conference, Vol. 90 (2014) p.184
2. M. Kaneda, et al.: T. IEE], Vol. 120-D, No. 1 (2000) pp.67-72
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Research and development of superconducting motor without self-induction
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Table 1. Coil parameters

10 MJ 27 M]J

Current density [A/mm?] 30
Central magnetic field [T] 2.20 2.91
Maximum magnetic field [T] 4.25 4.46
Storage energy [M]] 10.11 27.07
Inner diameter [m] 0.91 1.18
Outer diameter [m] 1.40 1.50
Height [m] 0.26 0.68
Conductor amount [MA *m] 28.34 54.50
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Table.1 Parameter of a superconducting cable

Superconducting wire REBCO tape
Voltage 6.9kV
Current 1673A

Magnetic field 3.67uT/A
Ic 4400A

Table.2 Parameter of a 20MVA superconducting transformer

phase 30
Capacity 20MVA
Superconducting wire REBCO tape
Voltage(Prim. /Sec.) 66kV/6.9kV
Current(Prim. /Sec.) 175A/1673A
Frequency 60Hz
Conductor(Prim. /Sec.) 3 parallel / 24parallel
%l1Z 15%
Magnetic field 1.4T
modell 340A/3800A
model2 420A/4500A
Ic(Prim. /Sec) model3 480A/5100A
model4 550A/5700A
model5 620A/6200A
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Fig.1 Superconducting grid composed of

a superconducting transformer and cables
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Fig.2 Primary Current 0.2s after the short circuit
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