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presented at EUCAS 2015.
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Fig. 2. Local EPMA (Sn) mappings on the cross—section of
15Zn-0.6Q wires heat treated at (a) 650°C and (b) 700°C.

Table 1. EDX results for Cu—15Zn and Cu matrix wire.

Matrix (wt%) Nb;Sn layer (wt%)
Eutectic region Bronze region
Wire T (°C) | Time (hr) Cu Sn Zn Cu Sn Zn Nb Sn Ti
15Zn-1.09 550 100 71.34 | 22.95 5.72 80.98 3.36 15.66
650 100 69.56 | 25.76 4.68 81.17 7.41 11.42
Inner bronze 700 200 83.44 4.75 11.82 | 73.28 | 25.52 | 1.20
(Outer bronze) (85.28) | (3.81) | (10.91)
15Zn-0.60 650 100 69.44 | 26.51 4.05 81.09 7.96 10.95
(82.16) | (7.5) | (10.34)
Inner bronze 700 200 85.37 3.02 11.62 | 74.47 | 2437 | 1.17
(Outer bronze) (85.90) | (2.85) | (11.25)
Cu-1.00 700 200 94.21 5.8 7541 | 2346 | 1.13
Cu-0.60 700 200 95.55 4.45 74.79 | 21.12 | 1.09
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Fig. 1 New interfilament matrix for Nb/Al precursors.
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Fig. 2 Jelly Rolled single element with pure niobium and
cupronickel lamination barrier.
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Fig. 1 Early setup of pulsed ohmic resistive heating and inert
gas jet cooling apparatus.
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Fig. 2 Temperature of wire surface (Nb) measured by a
radiation pyrometer.
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Fig.2 Magnetic entropy change of Mn alloys and Gd alloys.
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Fig.3 Experimental results and analysis results of temperature
span at heat load in 0.
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Development of linear compressor for compact 2K GM cryocoolers
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Superconducting single photon detector) BSEfEA%. LA, Fig. 1 Photograph of the test apparatus for the
SSPD{/X?‘AM:, (’%ﬁ%ﬁiﬁﬁ'ﬂ_éﬁj\, ‘:'f“igf{agjiitbztt/\\ compressor performance.

YA X LE S E DR ELIL DT O ML 722 &2 Hl K923 H 350

5. SHIZSSPDUAT AOBRE L, BEIKICRIRLT My I Compressor input power 0.9 kW
DIZEREE AL, 58 M7 2 IS RIS KRB RO _ 300 | Tnitial 395 prossure 1.1 MPa
PRAREE T DL AR/ AN, VAT LAY A XV EE ) % 250 Operating frequency 70 Hz
EIRI T 22 LN R AR E72 5[ 1]. E
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Figure 2. Cool down curves of a compact 2 K GM
2. REREB AL REREE R cryocooler with a linear compressor.
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21, FEREREIC CNA-11 LU=T JER A L= & v Item CNA-11 results
TR RE RGO LB AR EN TN D, L2 kW / 0.9 kW
FEXY . CNA-11 ZfE 7738 O MERElL, TEHiteE Electric input power .SOHZ (Compressor
AT 1.2 kW, 2 BRI BREE ST 17 mW at 2.3 KIZ%L, V=7 input power)
JEAGHED TEZANTT 0.9 kW BEZ CNA-1T FEARHH I & [ 1" temperature with | W | 45K 49 K
D REL N TS, BHIT 7L EAHAEL 7B 2" temperature at 2.3 K 17 mW 17 mW
IR LT =X OB B ITK 100W, AL /3—H5h3R% No-load 2™ temperature 22K 2.17K
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3 EEDESHDTFE SEXM
SSPD 27 A O /INEAK S AT ADORFZEEI 3125 1. S. Miki, T. Yamashita, M. Fujiwara, M. Sasaki and Z. Wang,
WG, MMM EMERE S L CU =7 EAERE S 2KGM o L1 Optics Letters 35 (13) (2010) 2133-2135
A M B SRR AT oo T, ZDRE B HTIENEAE % 2. Yé;{iratsuka: Abstract of CSSJ conference, Vol.90 (2014)
AL ERE UL, (RIS MERE SR DN D T LA RERR LT > .
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Fundamental Characteristics of Dehumidification System by Using Magnetocaloric Effect
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BAZZATo7z[2], HETRERIILL F DLV THS,

GO R
pe, 2 XN =T ) g, @
cpu eyt X e ) Do = —pule, + X e )
2 )
ve, L3, - x, X1, - T,) 3)
n Sl i,ff+ yjff”f(&—&) (4)
op, dj;" =)ﬁac§§ ++a’SS(XS—Xa) Q)
dj—, =K(X, - X,,) (6)

W Gd,s,a,v,hl,hm,g,sf (ZZ 4 Gd, IEHA], 224, K
R BMRAN L BER KR, REAERLTEY, a, o 13

— 235 —

fmiER BAUERE, 1, L TSR BRI nEREZ
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BENEMERLZ, T2 C InEENEEETHT1EELTE)
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Fig.1 Schematic of experimental apparatus
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Fig.2 Comparison between the experiment and the
analysis (20°C, 1L/min, 50%RH)
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Properties of two stage Adiabatic Demagnetization Refrigerator

fEE e, AR (NIMS, THEKR) ; 25 4, FUATGRE (THER); iR (NIMS)
FUKUDA Hidehito, KOBAYASHI Yohei (NIMS, Chiba Univ.); Jing Li, NAKAGOME Hideki (Chiba Univ.);
NUMAZAWA Takenori (NIMS)
E-mail: afwa3286@chiba—u.jp

1. [ZC&HIZ

AR FHEBRR AR U IR - B ARIE Iy a3
ZEHBISITND, X RN R LR D A7 BV T,

W SN OfRSERE 2 95 TES B X #~ A7 inl
A—H% 100 mk EFTHHITHIENROLNTND[], £ZT
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Fig.1 Conceptual design of the CADR
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Fig.2 photograph of exterior of the 2-stage ADR
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Development of HTS motor and cooling system for vehicle —Results of vehicle test—
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Fig.1 Picture of HTS motor system
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Table 1 Design and results of the research

Research . Conventional
) Final target Results of the research
items before research
1) *AC loss: 86W and under *AC loss: 900W + AC loss: Bellow 358W
HTS coil at 100kW (A814W) at 100kw at 100kW (A542W 67%)
and +Thermal conduction at +Thermal conduction at
cooling no load :59W and under no load :25W
2) +AC synchronous motor -DC motor +AC synchronous motor
HTS Power: 100kW Power: 30kW Power: 49kW
motor Torque: 650Nm Torque: 120Nm Torque: 382Nm
Revolution: 4000rpm Revolution: Revolution:4000rpm
Motor size: 100L 3000rpm Motor size:69L
3) +COP: 7% and over +COP 5% +COP 7%
Cryocooler 150W at 70K 150W at 70K 151W at 70K
4) -Efficiency merit vs. - Efficiency -Efficiency merit vs. EV:
Vehicle Electric Vehicle: merit vs. EV: 9.4% and over
test 10% and over Bellow 10%

— 2371 —

160 i 70
E0¢q®N®O ® 0. 000 000 o 6
; 140 | — 1 60
= 130 | Operating frequency 47Hz )

o 120 F+ Initial gas pressure 1.76 MPa 55
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%‘ 110 Cooling water temperature 30°C 45
_%ﬂ 100 r :
S 90 | Pattern A Pattern B 1 40
O I »na
80 35
70 30
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0 500 1,000 1,500 2,000
Total operating time (h)

Fig.2 Graph of cooling performance vs. operating time
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Loss evaluation of magnetic heat pump for on—board air conditioner
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[11 Y. Miyazaki, et al.: Abstracts of CSJ Conference, Vol. 89
(2014) p.59
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Fig. 1 Schematic of the fundamental set-up for magnetic refrigeration.
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Fig. 2 Photograph of the fundamental set-up for magnetic refrigeration.
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Effect of stress ratio on fatigue properties for Ti-6Al-4V alloy with the lamellar microstructure

at cryogenic temperature
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(1) T.YURI et al.:Abstracts of CSS] Conference,Vol.86(2012)p.225 & m 03 us

(2) T.YURI et al.:Abstracts of CSSJ Conference,Vol.88(2013)p.53 o

(3) Y.ONO et al.:Abstracts of CSJ Conference,Vol.82(2010)p.20
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(5) E.TAKEUCHI et al.: TRANS. of JSME, A70, 698 (2004) Fig.3 Endurance limit diagram of (a+ ) and 8 —annealed
p.1405-1411 Ti—6Al-4V alloy in gaseous helium at 20 K.
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High-cycle fatigue properties of Alloy718 electron beam welded joint at low temperature
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Weld zone
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Fig. 1 Optical micrograph of the post heat-treated EB welded joint.
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Vickers hardness, HV

OPT LI 42X 1074 s DENE T TIT o7, A7 VIET, i

BRERIE, J5 AL (R) H—1 2L JRBEC 10 H o R0 B

<10 @ E o7, %0 ]
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MEE ThHD, EHERHIIRM AN EL 2T 508, 5
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TABEER & REM R O B3 FER A T O S E Ol BT D, %0 Fig. 2 Hardness distribution measured along the normal to the weld line
DITHOXITHHI ., IR RO B 28 (HAZ) |2 FE at the mid-thickness in the EB welded joint.

Distance from the boundary between weld zone and HAZ / mm

BT Dy MEOMSICHE R 2T AL R o1, Table 1 Tensile properties of base metal and EB welded joint at 77 K.
M& EB &b 77 K TORIIEREA Tablel 12777, EB
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Do EB IEHEM DIG -0 - iR IE, BE LT R R 8 2/ MPa @/ MPa 8(%) 9 (%)
AT 8 BRI e R C RIS L7~ EB IREEM 1 30R Base 1393 1817 25.8 29.7
BEDTREITL Tz, L7eAv> L R RIS HE R CH R oD EBW 1329 1706 12.2 242
FEPEDMERVN 2D | BEEEE T RIS 20 | 2 O RS 5E
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K (7= — V) Z e R L LT RS Z 5 TR Y, Tk 400 Fl W [V o ]
S A1) 107 BB BRIETE LB~ 250 MPa b | Emr]  memeen
Tpolz, 200 Lol
10° 10* 10° 10° 107 108

i}%j{ﬁjﬁ Number of Cycles to Failure, N /cycles
[1] Space Use Materials Strength Datasheet, National Institute for e

Materials Science, Nos.2, 4,5, 8,9, 10, 15, 18, 20, 21, 22, 24. Fig. 3 S-N curves of Alloy718 base metal and EB welded joint at 77 K.
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surface

Fig.1 Geometry of specimen and load direction.

!

Fig.2 Pictures of test apparatus.

— 241 —

0 = Wgsin6/bL (1)
T=Wjycos@/bL (2)

72, AEORDHIE BRI TR 2 AZE TG T A MO
BB Z DT kﬁxtﬁﬂ%émb SESF AL RIS
K9 BRI B O TR DTN TE L. A TIHIBROMA
JE 0 % 30°, 45°, 60° D3I LS THEREIT-72.

3 HERLEER
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Fig.3 Fracture envelope of GFRP in several condition.
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[1]Y. Nakata et al.: CEC/ICMC, 2013, p.30.
[2]Y. Tomi et al.: IEEE Trans. Vol.22, No.3, 2012.

92 20154 BERKFRIR T2 - BHEA R



3D-p04

W7 / AR E

BaeFREEEHAEEMHOBRUNRICET LA
—IM)YOREREDRBHF IR DR —
Study on Irradiation Effect of the Insulation Materials for Superconducting Fusion Magnet
—Examination of the irradiation effect of the matrix and the interface—
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Fig.1 Outline of ILSS test and geometry of specimen
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Fig.2 1ILSS of GFRP irradiated at room temperature
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[1] Jingwen Li, et al : Fusion Engineering and Design,
VOL.89, Issue 12(2014)pp.3112-3116
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Construction of 2K refrigerator for superconducting cavity horizontal test
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Development of the 2K cooling control system for the superconducting cavity in KEK
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Fig.1 An Example of Operation Screen
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For long—term operation of a superconducting gravimeter in Syowa Station at Antarctica (2)
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Z 2B LT RAR AU D AP R O/ NI R 5 /)5 (CT
#043) [ZFEHTEAIL 2009 4 12 A K E TRl s rioiiz,
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TIE 2015 £ 1 AT 2 18] 3 O% sk K OV EfERE D
RPN DWW TEF/OLNTZEM T — X oW TliE T 5,

2. REERRERR

% 3 HARD AK XA GM kA S LTl R~V 2
PR OB 5 F /15 (OSGH058) 78 2010 4F 1 A IZE A
SHEGHBIZBIAAL T, S £ COBIEE T 14D
CNCH BRI D AT M L [ AE RS D ZZ M4 T o TR T8, S IR I
M 2 AR EFEER A TV 2012 45 2 1D TR BIE DR
Wil [E it D S M2 AT o1, TGRS T S ok 8l
WELTITHRLER ThH o T, RIS L TEARERIE 53 K
HERKIZL > THARIZRBIRY B EER T3l > TA
T U REAT o, EORER., Fib w2 R TOARERE
R E T o722 A 1st 56.2K (60K LA TF) 2st 3.49K (4.2K LA
T) OMEREDMRHIL, FRE U WO st 52.4K, 2st 3.40K 7>
LOMRELLITIEE AL L S50 R WERA [ e Tdho
T2 ARSI, SRR 2012 4 2 A 8 H T 22132
REEI T o7z, MBSO /3 IFFHTEORE 5. TGS o 2
T EREO N — VR L M) o 7 EFESE L LTI
DR—=F27 AN T, V=S5 1T o7, S E
LTI ST RIR, 2NV T FL—h, 85 X7 U 7 58 2 i
L7~ JERERSIC DWW TIET R Y — SOz T T, FDT- 8
AlENE 2012 FITATHEL 72 M B & FEREREZ DV Tl 2015
A1 HET 25822 WM 0> 3 AR IR A AT, Z O
RAMET DT DML T2 BEEIE 56 X KIZL->TH
ARITEHIRY (KB TR > TATF U A% T T,
FOFER, B BIFo- S CORAMMERRBR A T2 A
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Fig.1\C 3 4EREREOEIL L 72T A AT L —H —DBEHE R
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[B] H W A HARR 21T 0.05V FRIE R L7228 2 [0] H D &5 #a
TIEEAIT I ST, R 2 BHREIT, 12X —ETHD,
AU LRI BRI DD D% T —E ThD,
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ST, BUIT — 213 UPS 235D THEESN TR, Hif
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Fig.1 Displacer continuous operation for two years.
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Fig.2 Observed data of superconducting gravimeter.
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1. [XC®HIZ

KRB 75 R~ JEBHE 5 TT-60 OB b 7 i 2% H
ARERNE S (BU) O [E 7y =7 e LT, AT
ZEHTIZRB W THED HAL TS, JT-60SA HAUD A %
AT A, 4.5 K TR kW ORMERE N ZFFD, BN I Nk
T&D Fusion For Energy (F4E) } N7 72 A7) - (R~
IV —JT (CEA) D3R - Y Bt - PR - SROE R S5 241 2
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Rl SIS IT COMEEE MBI 32, AR TIX, ~UD LM
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2. JF6OSANY ) LA B AT LDERETEERE

HAL BEU O3[R Tf rb - BV AT O ik E S
TR TS DB R NMERER Table 1 IRI[1][2], £7-, HixEo
ANVFE DR EMRE 5 71 5 72 %5 K% Figure 1 12, b
Jr~ 73w b - Bl X% Figure 2 127897,

A THHEDERD 1 1%, M~ 7L E A O K& 728
B2 BB R 2 A4 272010, — L RNy 7 AP H#s
BIRERIGE AR~V LR (4.3 K, 7 m) 22 TWHIET
H%, CEA 1L IT-60SA D 1/20 A/ — /)L DB HIMEE 2 YEfH L,
FEERI) K OSBRI I DA M ZTER LTZ[2],

Table 1 Requirements during normal operation mode [2]

Average Supply Supply
Mass flow
heat load pressure temperature
(g/s)
W) (MPa) )
TS 42000 404 1.8 80
HTS-CL - 25 0.4 50
TFC & CST 1794 876 0.5 4.4
CS&EFC 1850 960 0.5 44
Cryopump 84 270 0.5 3.7

TS: Thermal Shield

HTS-CL: High Temperature Superconducting Current Lead
TFC: Toroidal Field Coil CST: Coil Structure

CS: Central Solenoid EFC: Equilibrium Field Coil

3. JIT-60SA Ny LA E#ES R T LDET

- JIREREIT, 2014455 A DR K O TH A2
L, 2015 4F 3 HIZAUY AR S AT LD ANEJNE T
L7z, CEA & F4E OFFT, 752 Air Liquide #H12 &~ Tl
VESUT=A~ U WA S AT L LRV R L Silva Matos £
IR TRYES oA~ KRTHELE, 2015 45 4 ADDIARHR

FZR A TR SEAT I S S, B 2B STz, 1B AT
TEOHESHIINEFHERE L, 2015 49 HIZ5E T LI,
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Figure 1  Flow diagram of cryogenic system for JT-60SA
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Figure 2 Layout of cryogenic system for JT-60SA. The tokamak cryostat and the transfer line has not been constructed yet.
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He leak tightness of cryogenic target cooling system with metal gasket
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SHIRAGA Hiroyuki, AZECHI Hiroshi (ILE, Osaka Univ.)
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WL TRIB M E MR T D25 2 12, ZVETIZ A VY
DO —T 4 TN 7 RO T A MW TR K OV 10K
G CRTEES — EREO BIRA I L 72D T, £ DfER%
wETD,

2. ALH Ry DL

ABVTT A b D& LT E B PE R o
U-TIGHTSEAL 2 L7z, ZDH T ¥ — W Bk
fif PRI TOY — M EREE BB L, A2 Y a—bAyF
iy OB RN U T (Fig. 1) , — AN AZ VT A7
VMM B EMELFRATERIL Fig.2 OXH7BRICHD, A lE
fFE L2 E MG 0 83 mm DN A7y ML E SN D A
PR EEIT 110 N/mm THY, R TIE 29 kN O E AL
725, LU FEERIZIE FO TRENTARMENL)— 2225
ZENTEBITTTHS,

Fig.1 An example of metal gasket. U-TIGHTSEAL® (Usui
Kokusai Sangyo Kaisha. Ltd.) with an inner diameter of 81
mm and a height of 3.1mm.

3. EREBEDOMEL)—IVHRAE

Fig.3 (ZFHEBRIEE L) — 7 BRyEDOM 3% 7R 9, Target
can [ZENIVIZAZ VT A MZIE Loading system (220 fif
ERANTO, EOMEBEITe—RFEVICIVAIESND,
Target can [F~UY AT ATIZEINTEY, LLAXVIT AT
IRNEDV—IRHIIRY) — I T 4T VX —THRIHTED, &
[E]1% Target can Z%J 10 K FTHAEIL ., TDOMEE)—Z7 8D
BIRIZ OV TR 72,
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Thermal shield

Fig.3 Diagram of gaseous He leak measurements.

4. — )L EREETIAE R
RAENVTTA s SO E 3.5 kKN & 7.0 kN {220V

U—273RBR D FNELZ DOk T Table 1127859, 3.5 kN TIdm
A~ BH AED b5 (750 Pa—1.0 kPa) (2L —271L—
RS EHL, V=03 iEdB &Nz, — 75, 7.0 kN TIZAEIEZ A~
U BH A2 ERESETH) =L —MNIARY I T RO EE
BT, SBIZEDO%, JEMEER-T-FF 2.5 kN £TO
BN ATRE Tdholz, 2.3 kN TIRU— 72 i & =28, 3.7

KN ~O T EIZIVRE M ZRIE LT, ZOH A7y NIOW
TIXEIR - Bt ., A MERE R RER 21T~ 7=, 201 H O
HBB RS — AR BE R S T D LD HERR TE T,

Table 1 Helium leak tests with a 3.5 kN and a 7.0 kN loads

Optimum 3.5 kN 7.0 kN
ol Compression [Pa m®/s] [Pa m*/s]
] 29 Background 4x 10! |Background <1x 10
= - \
£ Leak rate isat ~ Quridesign = I (110 N/mm) 3.5 kN at 1 kPa No leak |7.o kN at 1 kPa <lIx 104
Z. required level _~point for ;:3 i - -
= FO - applications & | | cool down to 10 K |cool down to 10 K
3 5/ E; ' } at ~50 Pa 3x 10 | at ~50 Pa <lx 104
& Leak rate < ) |
5‘3/ exceeds at 1.0 kPa 8x10M | at 1.0KkPa <lx 10t
&/ required level I
Fl / - } I | l
P | Warm up to R.T. | downto25kN  <ix10m
€0 ,31 e2 replaced the used gasket with the | at 2.3 kN 8x 1071
Compression [mm]
new one l
Fig.2 Load — compression curve of metal gasket. | up to 3.7 kN <1x 101
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