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Characteristics of optical fiber sensor at cryogenic temperature (Tertiary Report)
— Low—cost zinc—plated optical fiber sensor —
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Evaluation of interface of friction stir welding between dissimilar metals using NDE methods
and tensile test
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Fig.1 Current map estimated from measured field gradients
(upper). Middle and lower are field gradient distributions of
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Influence of flux creep on critical current density at very low electric field
in a BaHfO3; doped REBCO coated conductor
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Fig. 1 E-J characteristics measured by dc four-probe and
magnetic relaxation method.
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Fig. 2 Comparison two models with and without taking
into account flux hopping due to flux creep.
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In-field critical current density of BaHfO3; doped EuBa,Cus07.5 coated conductor
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Fig. 1 Schematic diagram of the sample.

Fig.2 Winding of coated conductor for a bending test
with continuous bending radii.
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Fig. 3  Longitudinal distributions of local critical

currents before and after winding: (a) tensile and (b)
compressive strains for the superconducting layer.
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Influence of the positions and HTS tape shapes inserted in and iron core on AC loss

characteristics
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Achieve of high critical current density in iron chalcogenide superconducting wires
by a chemical-transformation PIT process

PARE /. /N BIE S I N7

(EHB R HR)

I1ZAWA Hiroki, MIZUGUCHI Yoshikazu, MIURA Osuke (TMU)
E-mail: izawa-hiroki@ed.tmu.ac.jp

1. [ZC®HIZ

KFesSes 1% Te> 30[KI35 & OY Hez> 50T DI 72 B
S i BN/ S LR P A TAY: AN S SR B
TWAZENHLNTWS, LrLeRns, K 2509
BThHILhbRITTCOWMORHEETHY . L
L COMIBEIIRICHENE N, Z 2 TEEHIX
IS ZE e HT&%mthhﬁmﬁﬁﬁﬁﬁ@¢§
ATV, FREIE R L OO 21T - 72, AT
1. BHEERIZEMC X D, KFeaSes HHE LM ORFIEIC
DWTHRATOFER 2 HET D,

2. EERAE

HEEARZEHE PIT 7512 1 0 KFex(Se1-xS)q 8 H EMI &
TERLL 72, M6 =2 7 ORIEE AR & 72 %) KFe(Se1-xSv)2 % [ FH
BOGYE, FL2ed 600°CIE TIERL, 1557 KFe(Se1xSx)2
Z Fe F=2—7IC le Fe % v /7 Z LT HIEAE -
rﬁ%ﬁ5 JEIE% . 5 BN O 5RO T A

WCEZEE AL, 400~800 C+3~30h TT =—/V%17 9,

ﬁ%’l DA OERE TRITFRIIC glove box N - 7 /L=

FHHKFINCTIT Y, 7T ==k Fe v — AN B =
7~ Fe #ft#a L. KFex(Se1xSx)2 % 27 &9 57—/
MoOAFZ1T 572,

HEIX, SQUID (2 L 2BMEHIE, 4 S kLD pT
WE, #b =27 O X FRET, SEFBEMEIC X 27— 7
MW OBl 1T o 72,

3. EERERLER

SQUID |2 X 288 22 7 ORBLRIERE R % | X 212777,
HIBE{R % KFe(Seosr580.125)2 & L 625°C5 Rl 7 =—/L L
B AR T T2 a7 iz T, 275Kl ToEE
AR A B Lo, BifE, S EHEoine & Hic T
AT D2 L 2R L TEY, Se D 12.5%% S
BT D2 2ickY To= 275Kl 25%I2BWCIE Te=

20[Kl& 7252 & Mﬁftiﬁﬂ@ THB LTS, Lol
ﬁ@nS%@%ﬁou Wk e EEL N
TEXLZEND, BMa7TE LT S @laeiro 2 &R
PFELnEEZLND,

JEFPEREEIC X A o T OB TIX, B Lo 7=void

BRI NT, BICHEE oMM o TR Lz,

FE . AW FIEWC L Do THIE Tk, B BRAK
KFe(Se0.9580.05)2 & L, 625°CHIH] 7 =—/L L7= 4 (C&m
AT T/ 2 7128\ T, 34[KITO TwonsetZ LRI L 7=,
LU, W7 Trerol 2Bl & TR L, BRSO K
WERME L IND,

YH L, FREERARS LT =— LR
FetER K OERNEOEM 2 ST 2 PETH D,

B DM

SE ik

1. J. Guo et al., Phys. Rev. B Vol.82, (2010) pp.
180520

2. K. Wang et al., Phys. Rev. B Vol. 84 (2011) pp.
054526

000
wAvAv,&\v
© 0 0
Y
666
[112] [122]
KFe2Se2
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Fig.2 Temperature dependence of magnetization of the
obtained tape core for KFe(Seo.87580.125)2, 7% = 675°C5h.

15 : :
KFe(Se095S005)2
625°C5h Quench
Tape Core
I=1[mA]
10 |
B
<
S
[a'd
5
0 0 0 40 50
0 L L | Temperature(K)

0 50 100 150 200 250 300
Temperature(K)

Fig.3 Temperature dependence of resistivity from 300
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Characterization of Local Critical Current Density Distribution in Ba(Fe,Co),As, Film
Based on the Magnetic Microscopy
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Fig. 1. Photograph of the Ba(Fe,Co),As, film.

Magnetic field on the plane
B;_D m ! ]

Fig. 2. Remanent magnetic field distribution in the
Ba(Fe,Co),As; film measured by the scanning Hall-probe
microscopy at 5 K.

Current density
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Fig. 3. Current density distribution estimated from the
magnetic field distribution shown in Fig. 2.
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Improvement of a kW—class magnetic refrigerator
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Measurements of Thermal conductivity of La(Fe,g,Si,,);; hydride
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Fig.1 Temperature variation of thermal conductivity of the epoxy
resin (Nitofix SK-227)

Fig.2 A picture of cross-section of the bobbin-less magnet

Table.1 Specification of the magnet

Inner Diameter 31.0 mm
Outer Diameter 47.4 mm
Height 65 mm
Turn 26531 turn
Total length of superconducting wire 3026.4m
Inductance 72H
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Fig.4 Measurement results of center magnetic field of the magnet
in saturated LHe bath on the atmospheric pressure
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Continuous ADR system for sensor cooling
-Heat transfer characteristics of REBCO tapes and test of adiabatic demagnetization-
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EE{T>T,

WIZ., 4.2K Baseplate |Z CADR O staged D=y iR &
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VHRERFOIRE D BAZE% 1.4K LU, HIEEIT-o72,
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1.63K ETHREN TRELZN, BEETHD 1.4K LT D
ZLIMNTER T,
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Fig.1 Schematic and picture of the CADR cryostat
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Fig.3 Result of adiabatic demagnetization
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[1] Shirron,P.,et.al., “A compact, high—performance continuous
magnetic refrigerator for space missions”, Cryogenics 41
(2002) 789-795
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Development of bellows-type LN2 pump for superconducting cable for railway
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Table.1 Specification of bellows—type LN, pump

FART—X | B m—= (SUS316L)

H-H A NS

72+ (AP) £ 0.3 [MPa]

W AENE ) K 0.2 [MPal

- & A 10 [L/min] (F¢ X 20 [L/min])
s 0.6[MPa] (77 #E)

RFHIE) 0.3 (MPa(G)] (7 — 2 o 77 )

SiEE

ARWFZEIE, [E A28 OB H A Bh & 5% 1 CE it
L7=o 72 AR TR, A— VT3 (KR O 15457,

SE X

1. M. Tomita, et.al: Abstracts of CS]J Conference, Vol. 81
(2009) p. 21

2. M. Tomita, et.al: Abstracts of CS]J Conference, Vol. 88
(2013) p. 30

@ Outlet
Bellow
gl E

Inlet

Check valve
Inlet

Fig.1 Schematic diagram of bellows—type LN, pump
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Fig.3 Bellows—type LN, pump performance curve for water
(Dashed lines mean calculated curves by volumetric change
inside casing)
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Analysis of Magnetic Excitation Characteristic of No—Insulation REBCO Coil
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FEAEWS TN ECDZENRE STV DL2], 4N,
AT I BV T TN BT LA Mc kD E 514 %t
G, JEMEEARET R OEEZ(LEET2LED NI 241D
RGN THRYT - S A AT > 72D TS 975,

2. RWFE

EF LA D% Tt% Table.1 (R, 4H] Fig.1, 2 (R$
2 FHDRIEE T WAL EAE RN 51T 72, Fig.1 OEIEE
TV T RENT (86 5 AT T, NI A LV NO R SA%
BRI JE T ID 2 2DFHELTND, BRI L, /8 7
it 1, MEEEE L ZEACEEI Ly IAVAT Y
HUA L, TEBEREET R, ZEALIE O R, CHBD,
7ok, BEEAEICIE 0T VERWZ, —T7, Fig.20[A]
#%E7 /L% fIv /= PEEC(Partial Element Equivalent Circuit)
FENTCUIX, NI AL O OB/ 4i % SOHIZFERIZI S
(2 DIz VEE AN 8 HyEIL, & -7 mEN 1,
I, #EEL QD B A DL FICRd, RIZBEL
JE DORHEESZ B LRI THH(A BT AN E 60% THDHZ
LS4 NESWMEELTE), MIZaA D% Z— AT DN T
JENZ 8 yEILI=ALH I H A< N7 ATHY, Neumann D
AN E AW CEELT,

dl,
oo} + D {2}~ Ro1, = 0
Iox—1+ Lix—py = lox + Iy

FNENDEREET MATIBNT 1, LERD, 2A/LHFLO
WA S B a3 A L FEBRAE R L ek U,

3. EMTHER -F LD

FERO—HIE LT 60-turn A /L DN EA Fig.3 TR
9, BBV T AN 2855 BzlidealllLTUNVA,
FERICH 1D Brlideal l2Xkt T Db EEENZ, 5B IO
PEEC fEMTHE REBIZISTFH TETNWDIENDND, KIZ,
m AR(PIEE: 1000mm, 270 &—>  FLMEEH - 33mT@100A, A
B E R 206mH) AL DIEE TN T, [l B AT A A
TR AR 2 S L7, JEA TR Rl LA R[] L0 R oD 7
MEEARISHL 2, E70 0 Q cmd)% 1,10,100 5352 T/TR
—HLLTCNWD, Fz, BEBROIBGEEZ1A/s LK
FECIE 100A LT, EORERAE%E Fig. 4 \TRT, £, 45 il
BB DGR Z Table.2 (o7, 22T, 1@
BEMPEKNEICEL TOOMY B, 03E & IREGF KIED
9992725 ETOREMZ FhEREAUVRFRIE L T D, m f& NI =
AN TIHEBRENDRD - BEIRET £,70 1 Q ~cm® ZHW
5HEKT 8000 PO FIBLENNAEL, BRI EZ KELT 5
Z TSR R S NS TR BT AN D, FEERED 100
REDFEMIAHT £,7000 1 Q »cm® TILHIBLENIF ISR 50
TV (Table.2 FOFEIIN OET21E PEEC fETHE R L7e o7,
LH0E, FISHEREL, BRI NI v —Faf
VORI Z DWW TIRFL TV T E T D,

Lcoil

U atier ch
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W ERERRM OB
BiE mwEROEE - MEAVLIEVR

1®E 3mg VEE
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Fig.1 Simple equivalent circuit Fig.2 Partial Element Equivalent Circuit
model for an NI REBCO coil model for an NI REBCO Coil

Table.1 Parameters of No—Insulation REBCO pancake coils

Parameter NI20 NI40 NI6O
i.d. o.d. [mm] 60.0; 62.5 |60.0; 65.0 [60.0; 67.6
Number of Turns 20 40 60
Ic (@77K, self-field) [A] 54 47 43
Inductance [( HJ 51.7 198.4 432.3
Characteristic resistance [y Q] 186 360 534
1.2
, | ideal Bz
e

@ 08 y :N

° 7[ expefiment Bz

S5 f /S Ndetailed analysis Bz

©

E / simplified analysis Bz

2 0.4 /

~
S

X

1
0 1 2 a 5 6

3
Time[s]
Fig.3 Results of axial field B, (60—turn coil)
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Fig.4 Situation Results axial field 5, as parameter /.
(270-turn m—calss coil)

Table.2 Delay time for magnet excitation (270-turn)
R=T0u Q-cm® | R,X1 | R,X10 | R,X100
Time[s] 7995 760 | 50(49)

S& Xk

1. Xudong Wang, et al.: Supercond. Sci. Technol., 26 (2013)
035012

2. Hahn S, et al.:IEEE Trans. Appl. Supercond., 21 (2011)
1592-5
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M 21T o7z, KOOI AR T,
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J& 5\ GBA & F 5 1) OBk /> Th B (5 EIE AR
60% THDHZEMDBFI/NSUVMEELTZ) o M IZAANDHRL—
ATHOWTE T 8 REILIZAL X I X A NI TATHY,
A= DOAREVRDT-, BN OE T mOER 1, £
FnDENR [OHEEToT, £, KTz 1, #ANT, H
D EORREEE B2 3B LU EBRE ik U7z,

3. RITHER

FERD L LT 60 Z—1 A /T DOWTHIHIE THRARL
U7 SR B AT 3% Fig.2 1R, E£77, Table.2 1243
FA—BETRY, Fig.l &V 30A THR—/ALRLIREEN S EIFE
WERTLT= 355, MRAT RS R BRE e L<HHL Q0 D, Lo
THRID X7/ ABEaA BV TIE, PEEC f#fTick-~TC
JE R AR A M T A 2 e N TE T, S RITEHD LK
ORI A IOV TR ZED T EELIZ, PEEC f#HTE
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1, BRAIEDENEFMHL TV FETHD,

Table.2 Simulation Parameter and Results

Table.1 Specifications of No—Insulation REBCO pancake coils

Parameter NI-20 [ NI-40 | NI-60
REBCO conductor
Overall width; thickness(mm) 4.0; 0.063
Copper stabilizer thickness(um) 10(5 per each side)
1.@77K self-field(A) >100
Coil
i.d(mm) 60 60 60
0.d (mm) 62.5 65.0 67.6
Height(mm) 4 4 4
Turns 20 40 60
1.@77K self-field(A) 54 47 43
B, per amp at center(mT/A) 0.41 0.80 1.17

Parameter Result
Leii(PH) | R, (uQ - cm®) | FEBR « (ms) | fEHT < (ms)
NI-20 51.2 75.3 277 356
NI-40 196.9 72.4 552 625
NI-60 4294 72.4 810 882

LAY %
W BEFMHOERG-AHE 00 )

L g meMoRz-mEss52 “--1'--*-----"1?""\
1me v 3me VEE
2®mA

Fig.1 Partial Element Equivalent Circuit for an NI REBCO coil
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Fig.2 Results of sudden discharge tests(60—turn NI coil)
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Superconductivity, Vol. 21 (2011) 1592-5

3. E.Nakada, et al.: Abstracts of CSJ Conference, Vol. 88
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Reduction of Magnetic Field Generated by Screening Current in REBCO Coil
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1. Y. Ariya, et al.: Abstracts of CSJ Conference,Vol.88(2013) p.145.
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(2013), 4100805.
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Fig. 1. Radial component of magnetic field in cross-section of winding.
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Table 1 Specifications of REBCO Coils. @ .k}
Coil1  Coil2 Coil3  Coil 4 T 0};'(:61['3

Inner diameter (mm) 100.0 100.0 100.0 100.0 o1 |

Outer diameter (mm) 170.5 1705 1705 170.5 ’

Height (mm) 79.0 59.0 49.0 39.0 [())

Turns/Single Pancake 250 250 250 250 - Coil 4

Number of SPs 16 1210 8 )

Insulator between turns (pum) 25 25 25 25 = E"-S—_b 1

Gap between SPs (mm) 1 1 1 1 E \ i \ .

Current, It (A) 926 1158 1351 1649 Lo

Ic (A) @ 1pV/em 2112 1954 186.1  176.0 T T T e T e T

Load factor (It/Ic) 0439 0593 0.726  0.937

Magnetic field @ center (T) 3.0 3.0 3.0 3.0 Fig. 3. Numerical results of magnetic field generated by screening

current.
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Dangerousness of the current mode transition of uninsulatedstacked-double pancake coils
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Fig.1 (a) Voltage for each pancake and (b) magnetic field
during single-turn mode transition. Power supply current is
increasing with the ramp rate of 0.83 A/s.
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Influences of external magnetic field shutdown on the REBCO coils Il
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2o

REBCO oA /UZA—_R—=HL U "N DE DO OEDE
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Fig.1 Voltage and current behaviors of the REBCO and the
outer NbTi coils after a shut down of the LTS coil
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Fig.2 The load factor distribution in the REBCO coils at 1.4 —
2.4 sec. after the shutdown of the power source for LTS magnet.
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The durability of nPAD-YBCO® current lead against cooling cycles and mechanical stresses
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WRAET LIS M LD, T, i TR IR ES
FUABFEMIIE T 2 DA RS LIRS LD, AT,
S00A #kHEHEE A Y — R O BB RED SRl | i F A8 E
A OB R R 2 T o T R A s 772,
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L7=(Fig.1),
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SRR AR PE 1L nPAD-YBCO®D B MEHUR 2 S5 14T~ 72,
SRR, WA= R TP CHIE L EARER . RIS TET
TEDFIBRIG AFIML, bRz, B L MEEITOHIM 1,
fEE I L, FFABIIRIS ) EF AR S IR E DM 21T -7,
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nPAD-YBCO®OD il 1] BARAFIE LGB IS Tl 372,

Tablel Specifications of 500A-class HTS current lead.

Rated current (A)(@77K-4.2K,0T) 500

Heat leakage(W) =0.06

Quantity of REBCO tapes 4

Size(mm) 14Tx14Wx220L

Fig.1  Appearance of 500A-class HTS current lead.
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Fig.2 The influence of /. due to cooling cycles of
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Additional AC loss properties of REBCO superconducting parallel conductors (2)
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Fig.3 Equivalent circuit of a 2-stand parallel conductor
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Application of magnetic separation into wastewater treatment
~ removal of suspended solid in dairy wastewater
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Fig. 1 Apparatus of Magnetic Separation
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Treatment of Waste—Milk Containing Livestock Antibiotics by Magnetic Activated Sludge Process
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Fig. 1 Magnetic Separation Apparatus
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