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Table 1 The requirement of NbTi strand for ITER

Je (5T, 4.2 K)/A-mm? 2900

Fil. Diam/pum 5
Ni plating/um 1~2

nvalue [5 T, 4.2 K (0.1~1 pV/cm)] 20
RRR 150

1 KWAZE
A R IS 1) Nb47%Ti & 4
Nb FHRE 2 SRBH IE NbTi 522 5 Cu Ak i =

A= CuTi & ¥ CuTi th&WE THatEAR, © M2k

SN TAERE M Jo . AL FRHIEE LS 380~420

‘C, 40~80 h, A SZEGHIE 3 AL HEYE: HT1, HT2,

HT3. HARJy: HT1 b 4 IRIAEEE, SAbBEHIE R T1;

HT2 2 4 RAAEHE, HAbEEHIEE Y T2 (T2>T1); HT3

NS IRIAREE, AR EEEE R T2.

1.1 BESBE(TEM)WE
NOTi T4 4 TEM BRE R 95 4 1) 77 154 2 14

FEEARIES] 3 mm, WA ¥ ILREPIE 2 100

um, B S5 FRREAT B0, SRR O 42U 4 R

JEM-3010 /&1 4> Pt .

1.2 ImfREBRNE

BEEWH: FEXREHEE “973”7 3 H(2005CB724004); [ FrEHL AE3 H (2007DFA50700)
TEH RN 2@, 59, 1981 4F4:, R, VHIb TR BERHR E R E AR, PG 752 710072, Hif: 029-86524759, E-mail:

Ljfwst@gmail.com



- 264 -

Wity e mA RS TR

38 %

I i FL A PR DU 7T v R M A5 5 7 A4 BRAE 5
FTEAT « HEEL 0.8 m K (1K) NbTi £k 4148 4E Ti6Al4V 54
B L, IR TRE PR 12 T WIRES W)
P 0.1 wV/ome I G FRL I A SR FH R T2 0 2
bz Ja it Eg 3.

2 REER

2.1 HRAZMHWELE
Zd ANFEPAE I FHESHN 0.72 mm NbTi 44

SRR A O S R B R A W 1 TR BT B
HH N AR N, o-Ti HTHAHE#IAR A, K, K
FE 1 440K o-Ti 1956 R4 2.3 nm, IXFFE 5 4%
AR o-Ti 198 B KA1 5.1 nme [RIRE B B b BE VR T
o-Ti 55 5 B AT NV AR IR0/ T3 K s[RI 10 A Ak B30 2
N BEA RAE IR 0, AT A B R R R] FE %
N 65T, 4.2 K FHA AR I 5 f i 2 B (1 NbTi
BRI 412U, T4 a-Ti FLAT v B (8 A5 RS il i
TEAR o FLAOUL 20 2R AH DG B WL 36 2.

Bl 1 NbTi i 2 bl i ) fo g

Fig.1 TEM images of transverse cross section of NbTi superconducting composite wire (The thin light gray ribbons are a-Ti. The dark,

approximately equiaxed region strongly diffracting f-NbTi grains): (a)HT1, & =4.5; (b)HT1, & =3.6; (c)HT2, & =3.3; and

()HT3, =33
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Table 2 Final wire microstructure and superconducting

properties
Samples 1 2 3 4 5 6
Wire diameter /mm  0.72 0.72 0.72 0.72 0.72 0.72
Heat treatment HT1 HT1 HT1 HT1 HT2 HT3

Number of heat treatment 4 4 4 4 4 5
Final drawing strain, & 4.5 42 39 3.6 3.3 33

Average ribbon

thickness/nm 23 28 3.0 32 51 42
Average ribbon 115 18 20 25 22
separation/nm

Volume a-precipitate/% 24 22 20 19 24 22
Ic (5 T4.2K)/A 445 439 454 461 480 476
Je (5 T,4.2 K)Y/A-mm™? 28542799 2895 2948 3068 3045
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Fig.2 Variation in critical current density (4.2 K, 5 T) with final

strain and heat treatments
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Abstract: This paper shows the results of R&D program carried out to optimize NbTi wires for the Poloidal Field (PF) coils of ITER. The

influence of heat treatment on the microstructure was investigated by using TEM to find the relations between the microstructure and the

critical current densities at 4.2 K for NbTi superconducting composite wire. Typical microstructure (in transverse cross-section) shows

o-Ti pinning centers dispersed within the superconducting f-NbTi matrix with strong fold and curl for the NbTi wire with high critical

current density at 4.2 K. It is believed that the higher temperature is beneficial to a higher Jc value at 4.2 K, but the Jc values slightly

decrease with increasing the heat treatment times.
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