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Fig. 1. The experimental setup for the pulsed field

magnetization using the vortex-coil and the solenoid coil.
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Fig. 2. The simulation of the applied field dependence of

trapped field B,(z=0) at 40 K at the center of the bulk surface
for vortex-coils (S-coil, L-coil) and the solenoid coil.
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Fig. 3. The cross section of the magnetic flux distribution in
the bulk magnetized using (a) vortex S-coil and (b)
solenoid-coil after applying magnetic pulse of B.x=4 T at 40 K.
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Fig. 1 Trapped field distribution of the bulk-A-1-1 at 60 K
magnetized by (a) PFM (B, =1.3T) and (b) ZFC (B,=0.5T)
T=60K, B,=3.5T (PFM) T=60K, B,=2.0 T (ZFC)
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Fig. 2 Trapped field distribution of the bulk-B at 60 K
magnetized by (a) PFM (B, =3.5T) and (b) ZFC (B, =2.0 T)
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Fig. 1 Trapped field distribution after applying pulsed field of
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Fig. 2 Critical current density J, distribution estimated by the

magnetization method along X axis at 50 K. (B=3 T)
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Fig. 1 T, of small pieces cut from various parts of Dy, Ho,
Y123 melt-solidified bulks with and without annealing
process under reducing atmospheres.
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Fig. 2 Fjmax of Gd123 melt-solidified bulks without
and with annealing process under various temperature
and reducing atmospheres.
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Fig. 1 T, of undoped, Co- and Ga-doped Y123 melt
solidified bulks determined by susceptibility measurements.
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Fig. 2 Trapping field distribution of Y123 melt solidified
bulks at 77 K. (a):undoped, (b):Gal.5% doped
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Fe-B-Si-Nb-Cr-Cu Hi ¥ & Fe,0, H 1 % #E fii L 7=,
Fe-B-Si-Nb-Cr-Cu ki F¥RIM/ VI DA Z O H%E
Gd-123 + 40 mol% Gd-211 + X mol % Fe-B-Si-Nb—-Cr-Cu
(72721 X =0.0,0.2 --- 1.4) LL, 2% Y,0, - ZrO, Riés%

Fig. 1 The magnetic field dependence of Jc with

different particles and in different positions
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B2 (RH @) IR LI 0.4 mols THAREROE — 2 3l S Xk
X7 ZAUE 10 mm AL T CRLI T E L BB [1] M. Muralidhar et al., Physica C: Superconductivity,

e P 378-381,Part 1 627-630 (2002)
TRER T D, ZIVDRBAROFEMIZ OV TR H S [2] Y Xu et al., Supercond. Sci. Technol., 22 095009 (2009)

2o [3] Y Xu et al., Physica C: Superconductivity, 470, Issue 20,
1219-1223 (2010)

— 162 — 831 20104E FEAKFARIR T2 - Wiy



2B-a07

AL SV 2 (1)

ERBIEE/ NIV HBEREICREE T SRS T AU K AMEE OB EE

Magnetizing technique for permanent magnets by intense static fields generated by HTS

bulk magnets
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Tetsuo Oka (Niigata University) Yoshitaka Ito,Tosihisa Terasawa(IMRA MATERIAL R&D)
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FEWEFEBRITIL Fig.1 O GM A7 /LI (7 A2 i,
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TR E 2 IO COKARBAA R % AL CEMS IG5y
FiaE L, EAEHENT, O3 1 E, @QFRRz 71
EIQ@2HAERD 3 FEIEOEMIREIT-o7-, Fig.2 12O —
ST 1 RIOEAEFRIERm EORFRE R T, EDH%F—L
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Fig.1 = The HTS bulk magnet system with Sm123 for
magnetizing experiments.
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Fig2  The scanning position of permanent magnet.
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Fig.3 Profiles of magnetic flux density of the sample magnet.
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Cryogenic characteristics of both ends cooling and central heating oscillating heat pipes
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MBIRE~ 7 2y b OB T R E LT, v —MRoO B
JlEEN e —h A7 (OHP)Zf A A TeZ EIZLD, =7 Ry b
WO FEEE RN BRE TEHMEAMEEZ R L 15, &
PN, BE O FEEN FRINEAO OHP O E T Aicks
BYERHEDOFREIZ DOV TEBRZITV, OHP ORRE ML
S TIKIR TCORERBMIEN TEARNWIEEMER L, KIZ
<7 Ry MEENZ W70 2R E J7 18 COEMEE FIREL 572
O GRS B U B a E - I nEVE o> OHP 1220 T
BEREBRETT -T2, ZNHOFERIZONWTIHIE TS,
2. BALSHE- FEIMNE OHP DR E A EIREMN

Fig. 1IZH 7 E - R inZhed> OHP 122\, IR TD
SRR PR AT 2 E LT SRR B O Rk AR 5, SEBRIC
JHVNZ OHP 1%, B4 3.18 mm (1/8 A2F) ., S 1.58
mm DAT UL A& % EAREOES 160mm T 10 BEHIRL
Tl & Bk LioL— 7 i ¢ BRSO AN TR E
30mm, JEX 10mm OH7 =y 7234, AR EH

Uity &9 — T DNIMENRAHERL T D, BRETTIAIE, K (a = 0°),

TRINAATEE (2 = +90°), FRINEARRD (a = +45°), LA
INEAFETE. (a=-90°), EAMIMERND (a=-45°0> 551, 1E
BRAIIRTR A D 2 TR OV THIEETT 72,

Fig. 1. Experimental setup of cryogenic OHP measuring the
effect of orientation, where 1)cryogenic OHP, 2)Cu
bus bar, 3)GM cryocooler, 4)filling pipes of working
fluid, S)valve, 6)buffer tank, 7)pressure gauge, 8)gas
storage of working fluid (H,, Ne, N»), 9)vacuum pump,
10)radiation shield, 11)cryostat.

Table 1. Summary of characteristics of OHP with orientation

Effective
Work- Orien- Liquid Heat flux thermal
1ng tation ﬁllm§ ratio [W/mm?| conductivity
fluid [degree] [%] [W/m-K]
H, +90 50.9-70.0 0.03-0.46 8,500 — 11,480
H, +45 50.0-70.4 0.05-0.82 2,220-10,330
H, 0 51.1-722 0.05-0.30 2,830 -6,380
H, -45 - - Not operate
H, -90 - - Not operate
Ne +90 532-75.0 0.03-0.46 5,100 — 19,440
Ne +45 50.6 —70.1 0.10-0.82 6,000 - 17,000
Ne 0 69.8 —86.1 0.03-0.82 6,000 — 8,500
Ne -45 - - Not operate
Ne -90 - - Not operate
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OHP D& 7 K AENE MRS 125 — F % Table 1 1R,
A BOFEBRFMTIE, K, TRINEACCIXZ E 7 B FhiRE)
& OHP H5 O @ OB S REE S X728, 2,
T, \BE K ORI O 5301, 2287 H R B 23 8
ST, OHP ELTITENMEL 2D o7,
3. MiHAR - hRMMEE OHP DIKBEIEHME

1% D OHP DIl LI LD BRIE T ISR
FNEN AR/ D Z EL B ESND A, LR T~ R b
DRLIRIA T LI IR E LT, mita A g in#he> OHP
EEREL, KB TOIMEEREIT o7, Mg E - o ouing
OHP Oi&% Fig. 2 (\R T, #ME 3mm, NEE 2mm D& %
8 [EHTVR L Tl a4t LT- W5 T, R B NEED .
AN EG 72 D80 7 w7 32 HAHT S g, fEEN
RICRA U Z N, EFEIER 50%E LI A 0, ZAfhry 7t
(B ROMERE RA Fig. 3 1R, Table 1 (TTRUL7 AR
HOBAE A SElR e BB R TE Sy D1 DOfEE 72> T
WD, LE: B NRENIBIIS L TERY, OHP LU TEE
FTHIEDTEREITZ, ABFFEIL, B A B 2R ZERT, e
VX — - FEE BT A B AR (NEDO) , B &
(21360456)D BN § A5 T-H D ThH 5,

22 1 Cooling part
60 ‘
30 ] Heating part
60 ‘
22 | Cooling part

Fig. 2. Both ends cooling and central heating OHP.
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Fig. 3. Effective thermal conductivity of both ends cooling
and central heating OHP.
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Development of cryogenic oscillating heat pipes

— A preliminary investigation of feasibility and effectiveness for superconducting magnets —
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TIRIR CENMET 2 B RHRE e — ~ oA 7 2 S
L. Z D HEREEER A FZBRIC L > TN TX T, T8 5
ZEEEZ | B LIAARIEEE OHP O RO~ Ry k
~OIH AT REEE AL,

2. BRNREIEXE—k/ X147 (Oscillating Heat Pipe: OHP)
OHP 13HW A T 2 EIZH IV T 72T E L T D,
FIERDE— AT LTI | WEIIRIEIEER DT D D
Yt TREEIIAEIEL 72U, Fig. 1 1% OHP O &L B ERE A
ERLUTNOD, HASNTRMRIE A T NERIC RIS S
FEFRHFANCKZAIZ AL, AB CHAENZRFEL . A
TRIAIEFE T D, I E ST LD IREN A BRENL |
BEALBREND W] 7 % L CEM T S LD,

3. BEBXE—~ A TOIE BB

VEBh AR L LTk, A2 O TIRIREIE OHP D)
VERED R E EBR AT ~7-[1-3], ZDHEF 8WEL7- OHP
DEZEI OHP OEVZE T Z £ 41, 2,000-11,500
W/(m+K), 5,000-19,500 W/(mKIZiEL7z(cf. FEBHPILL
28 100 OFOERE L L, I 20K, B 1T D&M FT
2,000 [W/m*K] FREE), F7o, REHF LA EREDZ
(LB . LOHESE TR ERTIED = I b Hl - o
INELD OHP Z BHIE L EREIT o T,

Condenser

| P

Liquid slug /
Vapour bubble

oscillation

1
1
iEvaporator
1
1

Figure 1
oscillating heat pipe (OHP)

Concept of the heat transfer mechanism of
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4. BIZEITRIEADIGH

B> THLN-BEREZ L &I, BIRE~ T 3
N ~D IR SRR T, Fig. 2 IZREL WA
OHP #AGAZIL Y — V> 7233V OREIE X 27~ 3, OHP &
TN — Vo T SR> TR IES AL, A VO N
EIMAITHR AT D, BT, 7 —F A% OHP Z#i
FIAATET NI = WD 7 — D) T RF )V TH AT 5%1C
DV THRETL- i B2 45,

Fluid Inlet

: flow channell

Figure 2 Supposed prototype model of cooling panel for
conduction/indirect cooling system for pancake coils
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Change in Superconducting Properties of Nb,Sn and Nb,Al by Neutron Irradiation
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Fig. 2 M-H diagrams of irradiated Nb;Sn strands.
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Progress of High-Temperature Superconducting Magnet Option
for the Helical-Type Fusion Energy Reactor FFHR
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Fig.1 Segmented fabrication of helical coils with (a) half-pitch
coil segments and (b) half-pitch conductor segments.
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Fig.2 Illustration for the jointing method of HTS conductors.
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Hysteresis loss in poloidal coils of the Large Helical Device (LHD)
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Fig.1 Measured AC loss per pulse operation cycle
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Fig. 2 Hysteresis loss as a function of the maximum current
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