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Performance verification test of NbTi joint for JT-60SA EF coil
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Self magnetic field measurements on a NbTi cable—in—conduit conductor for JT-60SA EF coil
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Fig. 1 (a) Constant lines of the central field, B.. (b) Min.
volume coils with various inner diameters of 18 mm - 216 mm.
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Fig. 2 Screening filed ratio as a function of operating current
ratio to the coil critical current for min. volume coils with
inner diameter of 18 mm - 216 mm.
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Central magnetic field drift with time due to screening current induced in a YBCO coil and
suppression methods for the drift
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Fig. 1 (a) Screening field as a function of coil current. (b)
Relaxation rate of the screening field. ¢, shows an elapsed time
after each current pause.
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Fig. 2 Effect of current sweep reversal. (a) Operating current
of 20A. (b) Operating current of 40A.
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Current distribution behavior in coated conductor caused by external magnetic field
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Fig.1 Schematic diagram of measurement of magnetic
flux density.
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Fig.3 Distributions of sheet current densities relative to
critical current density as a function of transport current
relative to critical current.
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Characteristic tests of 5T-class DI-BSCCO small-scale coil (2)
-Evaluation of transport loss in coil by accumulating local external-field losses-

J\= ZERR

RS, YT BAREL, )IE LAL, A B, BB IR,

AR R, AR Ak CUIR)

OBUR, IR R, BRI = (BT

YAHIRO Tatsuro,

URATAKE Yukihiro, KAWASAKI Motohiro, NAKAMURA Sosuke, NOGAMI Koji, IWAKUMA Masataka,

FUNAKI Kazuo (Kyushu Univ.); HAYASHI Toshihiro, KATO Takeshi, FUJINO Koso (Sumitomo Electric Industries)
E-mail: yahiro@sc.kyushu-u.ac.jp

1. [ZC®HIZ

Bi-2223 R —ATF—T MM O RAL, EEREL(R L.
EIRE | AR SR ~ 7 Ry M P B S
EOBF B HIFFIN TS, Ff RSB EYE~ 7 Ry M
BV TR R 31T 52 iR R ORI EZ AV ETIFE A LT
DTN, =7 Ry M HIZEB W CIER IS EE 271
Thbd,

fiffal, F& 4 1L DI-BSCCO Al i L7= ST # o>/ NElaA L%
BUEL IRIEADD LTI A )V O JE 3 H0i B R O 23 it
WEB B I OTA N BSOS RS8R 2 J E
LZEDREREZRELIZ[1], 5 EIX, @ﬁﬁ#ODn%/W)Eﬁﬁ?
KT 23 A VBB R FT 72 S e R R R A R R
:14’/1/0)T&?ﬁ@%Tﬁﬁ%@?ﬁﬂﬁfﬁ%ktﬁﬁbf:@’6%0)%%
WZOWTHRE T,

2. 5TaMLDEETT
5T aA/NDF/2F# 5% Table 1 lR$, aA/L1E, 16 JED
BTN —Fa L SBIZ 2 BB 32 J@X T v
=X T D, 1 DX TN —Fa A )L DB
190.5, AV EEOEKIT 6,096 ThD, (X IHAD
;@«EM 13 0.40H, EARFEAEZRIT 0.018T/A THY, 278A D@
ETHOSR ST D8R ET D,

3. BB A&

FTIRIE 1, OEIRIBEBERFOA VO 04 %
A VBN L CIRE R R (BEBER) B | n J:Iﬁfocﬁﬂz/\
CEATRERY) B (23T TR DT, WIS, TS ERESARS
*FLT, AT D:wvm)%w?éﬁfot%%lwﬁ?aﬁw
[ 1 ZRD7-,

W(Bm): WL(BLM)-F W//(B//m) (1)

2T B =f(BLY+(B] « WLk WIEEN BT A

S RN B | ) « AT UM (HRIE Bym) 22BN Z T &
DERFEETHD, (1) XTHLNL BT ERkEa AV
R THREL TRV OINHFR R E LT,

4. BIRHERBLUBR

(1) Xz AWTHELN -2 AL D F R AR 5 D FRAT 7
Be% Fig 1 lORT, ZT T, HEfR IM28 @ 0. 04Hz BE DS
B R DOFER[112 AV CnD, RO 7= (2 SIS
HHOETRLTNWD, Bl A EBRORIR I, [Al. WX
ANV 1 AT OR K[/ cycle] TéHD, Fig.1 M;%
W EFRHT OFERITB B LE—EKL TWDH, 300A {FITIZ
WTCHEIZE T OMEN LD, ZiitidEl ctéfJJST%}:
EZ NS, T 1,=251A TOYAT, BB 2
RIRIBRD 34 % Fig2 (¥, Fig2 (3 VA L EWiE
HOHAERLTHEY ., (@)X FATREFUC LA RO, (b))
EEUCLDHB LD A TH D, Fig.2 JOFATRIFUZ L~
THEREMSICILBRDIZINREVEIRDA AL T

5, TNHERBHELA S T LD/ VDO HBRELEERD DL,

ATREFHE IS 91.8[T/cycle] Tih D DI % U T L S HE 2
1% 262.2[J/cycle]&#) 2.9 5 Th o7, Lo T, IANVDORHHE

AT BRI LM ORI RN KR ERB G HH T
WD LD D,
SE 30k
1. K. Nogami, et al.: Abstracts of CSJ Conference, Vol. 82
(2010) p.201
Table 1 Parameters of Bi-2223 5T-coil
Parameters 5T-coil
Height [mm] 173.6
Inner diameter [mm] 82
Outer diameter [mm] 136.1
Layer number 32
Total turn number 6096
Coil coefficient [T/A] 0.018
Inductance [H] 0.4

Coil Loss [J/cycle]

5T Bi-coil AC loss

® Measure
O  Calculate |-

10

I _[A]
m
Fig.1 AC loss of 5T Bi-2223-coil at 0.04Hz and 4.2K

(b)

Fig.2 AC loss for parallel- and perpendicular-field components
(a) parallel-field loss (b) perpendicular-field loss (/,,= 251A)
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Fig.1 (a) Dimensions of race track coil with D-type
cross section, (b) cross-section of race track coil
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Table 1. Result of theoretical calculation

B//max[T] BLmax[T] B;Lmax/ Lossifactor
//max
Case 1 1.95¢e-3 7.50e-4 0.38 2.13e-7
Case 2 1.71e-3 7.88e-4 0.46 1.57e-7
BL/B Lu
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i le— R061~070 .""“l.
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| ®0.71~0.80 B8] ~0.90
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(a) Case 1 (b) Case 2

Fig. 2 Magnetic field distributions in race-track coils.
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Fig.1 Models for Structural Analysis
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Fig.2 Contact Pressure Distribution

Nutand Stud)
(Parallel JointFores)

[

S5 Type 304 Rod -
“{Pemendictlar Joint Fnrr:a)

# g Sl .
¥ Test Gabla Joint Reg|q_n

4

Nut and Stud

SS Type 304 Rod
(Parallel Joint Forca) e

(Perpendicular Joint Force)

W
Voltage Tap 55 Type 304 Joint Surface
Underside Plates Voltage Tap

Fig.3 Experimental Set—up
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Fig.4 Experimental Results
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