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Fig.1 Manufacturing procedure of ITER TF coil.

Fig.3 TF coil case mock-up trial manufacture.
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Fig. 1 Fabricated 1/3 scale winding for insulation/impregnation
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Fig. 2 Gap measured for the estimation of conductor length.
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Fig. 3 Measured gap between conductor and RP groove of 1/3

scale winding using a dummy conductor.

Fig. 4 Blasted conductor after the straighten process.
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Insulation and impregnation trials for the ITER TF coils
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Thermal insulator | |

Inlet
Fig.1 Set-up for the impregnation of the 1/3-scale DP.
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Fig.2 Capacitance and input amount of the resin at the
impregnation of the 1/3-scale DP.

Fig.3 Impregnated and cured 1/3-scale DP.
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BTGB O, 3) B mm O &R EECOUEEL K &0
ZEEARL . FEHE RP OBUEIC H iR & 1 Tl A1 A RIOR(E
TR R A RIS, feb BRIV E TIE T
RP Z#8ET 25 TH D,

TF aA/VORIETIEH, RS BB O L K )
BN WTEYET, SDIEHILEB L R ET,
S &Rk
(1] =B, fth, 2010 FKEKIR T il i 2i4E, p.42.
[2] /MR, fil, 2011 FREIE TS5 S, 2B-a0l.
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Fig.3 Full-scale trial RP manufacture result.
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Qualification test results of structural materials for ITER TF Coils at 4K
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1. 1ZC®IZ Table 1 Material properties and fracture toughness test at 4K
El KE%j}bﬂ:% Fﬂ‘ﬁ%ﬁ;‘:&%*ﬁ (Jﬁ¥ﬁ%*§) lj: N 19 4{%‘%% 0) ]\ Name of part Material Ma.ximum Max.imum Fabricator A.:FE?
A Z VRS (TF) = A WAk IER) (TF REEY)) O RUE % 824 Thiclness | Wi NP )

B3 Wing Left FM316LNH 1000mm 922mm 257

LCW5, THVETIHEF MR TF Md RO B3 Wing Right FM316LNH | 1000mm 922mm Company A 260
DOWESL L b2 By & U T FEHERGRELZ 1T > T X /=, [B3Outer Plate FM316LNM 140mm 840mm| Company B 255
Z O CRAYE U TS B D AR IR C O bk R B & 2 )i
L. &#ZMONEMWR 21T C& -, AWE TITRTHME
(2010 FEEERKAHMERIR L% - B F 2 1B-pl3) ICH] Efi &,

Z A E CEME U 7o BIEIRB GRS RISV THE T D, | * ‘i u
2. M R URBREY . I E

Fig. 1 IZ TF #1548 B3 £ 7 A v FORIRE R, Fiz,
Table L \ZAFER 0 D4, FMAIA, BUE, HilE, 277,
Fig. TIZRT LT, B3 BF AV MIELY 14 v 7 L4} S
D 3 FRHOEM TR SN TERBY . EAY 4 > 7 T2 Fig. 1 Trial fabrication of B3 segment of ITER TF Coil Structures

/r /V&“‘X{E\”*ﬁ & = /]) v Fﬁﬁji%*%iﬂa:%’\ & EE‘(_%Z)\S 6 3% HE 1800 A YS: B3 Wing Left (=200mm)
TR OISy E N— KL o T ETH D, 1600 15 & 1553 Wing et (~stomm
Table 1IZ/R9 & 512, BEEAIE T H A SR 1400 Ko L I i v b0
BRAHE BIEE~ 7Ry MEEHFE JSME S KA1-2008] T 1200 Y e an] | i e S ttonm)
(JSME HiH) ITHUE SN TV B RIKIR TOME % b 5 7= Z 1000 eSS
DICEREI LI AT o L ABEMALCTE Y, khi SR e Sl i ot ettt -
B3 17 ¢ 1 71X FM316LNH (C+N=7£2:0. 231%, £7:0. 224%) % . B3 £ 6 ‘v Sse
ST FM316LNM (C+N=0. 151%) 2 L, #itic & v i T N
L7, 200 i -
SRR RRER & L CHRIE~ U U AR (4K) TO5]RR 0
B, TBBIMERRIR, OO 9 % ZUERAIR & K LT, 5| I L
%Eﬁ%ﬁ&@ﬁﬁ%ﬁﬂﬁﬁ%ﬁli JIS BURSITHEIL L oM L7z, Fig.2 Comparison of mechanical strengths with JSME design
W97 & FHERABRITIG ) 0. 1, AREL 10Hz O E il curves and ITER requirements for FM316LNH
\ZCEM LT,
JSME HUFs T TF 54 CHEFT T 2 KA B O SR IRA B 4K 1800 5 15 5 o e
ECORFMEMERERE LTS, JSME ARkl oy - ool e <t
Y ARBAECIUE L7 B 0K, 17K RO 4K TOBIER o o T ] | — ekt
FERE R A et % = L T, JSME RREHIREE R A TF A I Sl L
BAHCHER T 5 = £ OB UEORRELT T, g TR
3 HERKER § o L Jrysatae o “@'—\Y‘E.dmgmxit _______ —
Fig. 2 KO\ Fig. 3 \ZKIRE T 5| s BRAE 0 ¥ H & @ a0 e R =
JSME Bk OFRFTREE dhft 27~ d°, ITER (2R S5 =ik 200 2 yoanrzzione ——
KOVAK TD 0. 2%T /1 (Y fE S &b TRRT 5, 2, 0
NN FRER R B EUE AT OME 2R LTz, RS % JSME 0 50 100 150 200 250 300 350
AR L O TTER BoRAE & 92 & ARl O EHFER Temperature [C]

S N Fig.3 Comparison of mechanical strengths with JSME design
el - N s b g P g g
TR L2 SRR C JSE i, ITER OBERAE S b curves and ITER requirements for FM316LNM

ELTWDZ ERgmd,

Table 1 (2 4K "COMZEEEN M RER S R O EHIE A2 R, z LOEOS i B3 Wing, Left
ITER ZRETH S 180MPay m 2R TR LTS, LA < Z| | @53 Wing.Let
L. AIEIOFRMER T FUSI6LNT & FM3I6LN & ORI T, 3 T i R
HERELSEDLLRWFER E o7z, é? 1.0E-06 = B3 Outer Plate

4K TP & RIERERAS R & Fig. 4 [IR”d, 47 B3 23 © B3 Outer Plate
T A& B3 AMROREBE R A T S b, WETE ZE ‘2
ZHERFZENE TR0 | B3 SR (FM316LNM) (230 Tl g TS Wing Left: da/dN=3.06x10-%(AK) 1
SAMER LI W ERGnD, g B3 Wing Right: da/dN = 2.27x 10" %(AK)* ]

PLEDOfERENS B3 7 A v NEHBEIENZEM O 4K F B3 Outer Plate: da/dN = 6.58x10-2(AK)>|
BEMURRME S 2 2 L O BRI X3 2 R R e OVBESR i 2 HOEOS 4o o
{%/5.:] LTEY N %%@iﬂ&:c:%\gfﬁ [ﬁ]g %‘,;ﬁ‘ LTWAZ L% Stress Intensity Factor Range, AK [MPam'?]

MR LT, Fig.4 Fatigue crack propagation test results at 4K
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Investigation on contact lengths between superconducting strands and
copper sleeves at CIC joint
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1. [ZC®HIZ

ITER TF 2 /VZHWBD CIC EIADYaA N, #E
KB Dy NERERN 2 RO —T7 )V, B f&R0E
FOEEOR Y7 AR OHN NI LTS SRR ST D,
ZOVaA N TTERIEL, — D —T7 VRE IS
HREEFZRNOEA~ERNIA L, SHIZEHNOE) — D7
— 7 NVORBEEFERRALTEND, L ERROE RS R
1%, RO Y FICE T, B TOFRINL ST EHEML T
RNZENEZEZ LI, ZIVHRIE T, ERICRIRA I AT D
ATREME B D,

TIC, ABFGETIL 81 RDOFMECTHERK LT CIC kD 3
WILHEMLELZREL, TOTF —F 2RI EERTL, Y=
ANy T — 7 VR MBI D AR LSO ] OBk e
FRA L, £, RO F 2B LS T DI LIk T
PR BE DI L AT o7,

2. ERILHETICKDBARARBEEDRHE
ARFRARIZ W CIC BB HIVER)DFELER 1
R,
Tablel. Specifications of CIC conductor
0.823 mm

3x3x3x3=81

Strand diameter

Number of strands

Twist pitch 65/90/150/270 mm
Cable diameter 9.73 mm

Void fraction 42.0%

Conductor length 1031.6 mm

3 WITRHA D=2, RO HEMNLE Z TR HHE T
EEL, %M—‘E?ﬁﬁ(z JFADIZ 10mm R CHHEILTZ, &
BT T 17 O AR E A 7L, BRI OB E S5
RO IR E LT, 2D X972 51 T155 1172 10mm [
b D BIE R B0 72 SERRAL B % #5212, Spline BI%Z AV CHEET4%
ZETEBEO CIC RO FHMREE A R T,

RO Y FThHD 270mm PV aA L MBELT-A D
FREGAAY — 7 L DRI RE 2T T,

D%, F'aﬁ%é‘bt/w’*’iﬁﬂ%‘lfﬁﬁ‘?b[ll%ﬁﬁb\f Ex
7=270 mm 73 D FARFCE ZFNTAOIZRD, JeLRRRICERE
AV —7 L OB R A TR T2,

FEEEOFMBE T —Z D HRD I BEffuk e &, Mt 7
BRI E DS RO T kR B 2 Leie L 7=k oo — il % Fig.1
R, B, 77 ORI AR, Ml BRI ThHD,
SRR 1 X FERIEC 54, Imm, fEHTHET 51.9mm Tdh-o7-,
FIHEARR DR B/ IMIENE, FERIRECROR 97.6mm, fx
7.5mm, fENTHF TR 100mm, fx/b 8mm Th-o7-, F/-fEYE
TR 72 XSG T 19.5mm, fEHTIEC 21.0mm CTho7-, F-9k
&%%’En‘%&(fﬂm TN L AL\ FERO AR 1X
FW, Rt 1 R ThHoT=, LA EoFT —HE Fig.l &b, fig
B0 SEIME b ) RS — LT, ZhUC LT, R
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AR B ORIAT 235U T, MRATEYIT SR D 7 FRMRAL E 2
HTED NN RSN,

3. RUEYFIC ;é?&ﬁmb&ﬁ%wn—iﬁm

AT AR /AL E 2 WA BV T, ey F %
EALSHEDEL Ctof&ﬁﬁawmmzﬁm&ﬁoto ASSES
[l D WAL Tl, BEfil R DIE D> & 2R THEME(R 22 05/
W72 B I LTz, 2, & RO OB E N R —IC
7Bl FBRREIE OB ALY —E720, 2 MR TRD
JRK L7272 Th D, it Fa Fig.2 (2, Ham i
DPROE T3 65/90/150/270mm Td-7-DIT%L, Few{l,
HBOPRE T 1% 45/70/120/270mm T -7=, ZOHFFEREfh
FBUIEGELATA 1 ARITKL, bk 0 Reey, 1%
YR ZE 1T B LT3 21.0 (ST L, B LA 15.7 &7e o7z,
DL Eicky, ROy F 2 BAbS DI LICE - T, HRpEHAY
— 7 DOEMIRAEE YGE TE LT LRI,

4. FED

AT 7 k% AW CHRBRECEZ RO, ZOLEHMHE
SHOBRIRREIL TN T — 2 BROT-H O LI B < —E
L7z, EEIOTET MICEWNT, MOy TF 2B (LSE D
ZEIZES T, Bk EE DR LA T T, ZHUSEDROE Y
FHBALSEDHILICE ST, HEfRIEN L E TEXDHIENUR
iz,
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Fig.1 Strand contact lengths
22 O before optimization
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Fig.2 Optimization of contact condition
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