The Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 7. No. 3. pp.252-261, 1994

Nb-Ti =

Medo H=I=2 88

Fabrication and Application of Nb-Ti Superconducting Wire

Al* ©
2

7284

ALK =%
M %Y

(Kang-Sik Ryu, Sang-Soo Oh, Sang-Hyun Kim)

Key Words(Z 2 809{) : Superconductor(Z X T &), Nb-Ti wire(No-Ti A &H), Process(? =), Application

(88)

1.8 B

1911'd Kamerlingh Onnes"o] giste] $=LoA
Aegow 2ALFAN dHAE oF AF/A B2
Z2AEA7 A 19503 Hell EoiAEA
AE @il o]y 7wYs A AR sfLe
Yo olgg ZAEA dAXNE FTolHE
Hol wo AFE 9y o|FoA o 1%
Matthias5 2 9ALE(To)7t 2AEA e Had
Z7F 46014 6.7914 Fobdue AP G vy
2 NbsSn(1954), ViGa(1957)% 9] Al 2% =dEA
?l Al58 B3E 2A=AE wAsg. 19
v e 2dEAe HFsln A4Vl off
7] wjEel EAREZHoZo AFo]l FAUIrt
19614 m2Z 9] Kunzlero] ol&te] Rtofg oz
HAZE NbSn 2 EMe] wtEoiR 1 old& o
£33t E AR IHER RG-S @A)
o AFFeRAN 2HENE o83 28EHALE
o "ol dyivtn & & Uk 22 Fo n] e
Supercon Co.ol 9l8iA FHEZ Nb-Zr a4 =
Ardoel 8oz A2HAY FAE 2HEA
g 714 4% Sty sMEEe 7iEel
7] W&ol Nb-Zr &8s o A 7lFgstw

st vFe F& =gstn H9 mZEEd

bo2h B

AEdg Agstdret ol e st Nb-Zr
Z2AE v EE quench’t 24838}

T g Mdol7] wio ofF yho}
A Nb-Zr 23242 dAe A9 A48 U
2t Nb-Zre] HE olojA mFel Westin-
ghouseAlell ¢sled Nb-Tigt=A =X Alo] 7wt
Ak o] Nb-TizdEHAE= 3FFEo st £
d7rsol golsti 7hE dAe gl st &
olatA MM EAE Aojd 4 Utk AHoR 2

stol YARFRAEIE FAE I 19709 o) S}

2AEHO

252

Aoz AEEds dA 713 48 AIREHE 2
AxMdol Fx1 Ak A AAHoE 2ATME
Ag3le AlgsEn Qe SlAbE vF 9 Supercon
Co., IGC, Teledyne WahChangA}, 9 &2 %27}
of AF, 2uER AF, FHEA HAM, xdHA,

29 599 wEAEE, T SaHE Ax

EZWE, IMIX, Tz @2F 2999 oF
EF agy YAl @ FIFANAE o2 FFH

Nb-Ti % NbsSn FHthd zdEAel AzHm
sleh

Ak Aol Watel 2AEMY g 2
A7 Az AEDYel ole @
olgat@ 7 &gl
sl WAl EaAA A
g4 mA2 1AFE
o #At A Ye
29 8T + Aok
2Ag Aeled Agats
ZAEDYY AHSEE, AR
ZAEHY FFS BETE

(o]
A&

T
=
D w0 D

Z

" of a2
o o
r_l_l

Ir iy

B =

o oo £ ot oo
Peood Ul &2 L T ooX

o
]

v

B

i H

N
- 0

AE FHARVE
ViGaz d &2Vl ot $43
skl AEe) Wrbrh wsEE oA g H
o] A &t YxH TR JALE

Hoo(A5EAAA)E E 1o Hastdo 2312
08 ZARAYL VE
A9 FAE 42K %9 ANIAFS
ALEg b E 42K Mol 7z 2AEAge] AR
2ol olste] AAF IR Yy o 9T o}st
9] = FAlol= Nb-Ti 2HEMo] AFRHo]
T 2lvh 10Tol 4ol mA% uraloli= NbySn ol b
ViGaZz A=A S AHE3 2YY Nb-Timd2A
o] #0172 combined type?] ZAE A zHaSop &)
th. NbsAl2 S EAZFoA 7142 B0 min

s
g S4el



E 1 A 2559 EA3
| £ | TcK)  |HeXT at 42K)
. NbTi 9 - 10 12
‘ NbsSn 18.2 24
. ViGa 168 21
NbiGe 23.1 -
NhyAl 175 30 ]
| PbMosSe | 126 60
4 s Hert 2] wiel AAdel e
g A g FErie] Hite] A e o1
7 3 2@ Fol PhbMosSsE A 7FA] wha g

shgu A Fel A Hort g s dAE) ol

7184 No-Ti 2dEdel Axvigst o fEA 04 1gd
dEe sid2M gol AMEH D Sleh fieju A4
7R ksl 9li: NbhySnZEHEAH 2 Nb- Tiel
alste] vi7AlE HAolup wiEAduAg a4 H
"ol x| 7] mf ol ’41%1 Zre] Q. Hope] Hub A
K R R G

2oaref Ay -‘l-g/av:i ofoll A} M Lo A}
Loy

& Mol 7hg wa g

e

L

EHEPe] guw

BW S Rb b Tiol dabel a4 e s
A ofuF okl A MR LEu T Qi
F )& ey 4wz s,

2. xHE MR 2

2.1 MA o obd 5t

= a2 e ok 1965% Stekleyell 2late] kA a} o] &V L}e
Iy 12 AEsiel diH mrdE 1§ olF ZAwAL st} A ) By
Nb-Ti¢k NbySnel &&Wobs viepd ey, o el relAlan glvh AdwbHon zund
Nb-Tiv= 9To]s}e] = % ol A Y, of st alof o ArEAdHe MrAge yasd duag i
W B, d#7)v)el it S8 ool A 1} 7] Wil Mo s AF} ol A A
&} 7l o]%su diz AL ¢ oA @d R B *J% MR EHon Aol 4
NbsSne A= g e g mitolvtmiele) T ol BMAste] Aol B @ojx A wu
o] &%) 31 ‘Rl“-Hl ] Ajobe]l T-15 Tokamak 383+ A2Kel A A% Edi 208N ojusl 9
28 AR A4 AMSEa vk gl 8ozl el oJsted ZHEmAF] AR FH i Ao
it NbysSng Abg3 BAL 149 NMRu -1y Stil REHOR QJALEE Holii= F-Rol =
_L_7} et glon] B4 24802 20To| 4 ASA S 1 3l el o)sk FgAdo]
of 2 AFE HYAI7] e stelHyr nln datel H& 2R} gEta F9e) 2dwAg
20— S bieiieh b H
NbTi E NbsSn 5
[18 f—=  rmmceecneen a R AL AL
Matena] :
16 [~ ,Smence : prmmessene- b
oo i ! !
14— : | Nuclear | !
R hsion i
12 [~ iHighfield i (Toroidal ! | i
£ Magnet 1 0ol i i
T e ' ; . ‘
& ¢ , ] |
g g f— Magnetic ! : Acc'elenator Nuclear i
g levitation o (SSC, Pusmnm !
=1 system Generator (Poroi I
[S“ v (Rotor) Céil) '
A 6 Electro-notor ! SHES I [Generator(Armature)
EMT ship ] | {Magnetic switch
4 |(Singlecrystal growen i | |Transtormer
2 |t | !
i i
t - }
D C. magnet | Pulsed magnet (< IHz) A C. magnet (1~50/60Hz)
| |
a1 354 2829 8%}
Fig. 1 Application fields of metallic supercondu ctors.

253



o,

i)
2o 2

b e o)A AN wd REo| Fdis] T olg
el E quench@ dt=dl quench7t sy
ML g FolAA HiE Zojrh wdel ¥
(normal zone)& A& Mekoli}l FHAe] wire
movementsol ©5te] AT ol WARE

=

= 3
o WANAN AASE 2HEAY &R 45
Qojubx 2T quench® ojAlgch YwrHow A
8 ZAEME 42K A& Fo| Fi 2 T
M2E(OFC Cwolth s 2ivlirse) 4gs
AE Agsel o wd $EES FrToA

2 wado] #7l(normal zone propagation)E& 3
st} ol g AYe ©EH <h4 s adibatic stab-
ilization)2}+ et

e 2ol HuuHelA 2HEMe X7}
Axz Adola w o FRo gdel Akl A
3 a9 20A Y 2AEAE 529 AFE

re oZ; S‘i, oX

Axa Aolsted Hate] opxl FolA FH 9

A8 A %£0F by passdtel F 7tk Cuy €3
Aol £7] mEo] Hold oA WA L
zolo] AMAFor = YHHA ¥ 21 ZF
ARt WztEold 2HAEMLE oA 2dEdHE
Ausy AEE A 2ARAE 24 "t o

1A 2dxAd e Cugl #Fcopper ratio)o] =

AEAel st Fa% sebEst Hn 58
288 s FABAY ZHAELS S0WMA

3k(full stabilization)= A2} ot

o A AFAATA A
259 oy EP(@FED0|
zasgeuEd A dolihe
gald A%
AR AT FEA A o AMAF
A% el walel slsrel E4lol Wy

EREE
GAEE AsA @tk bEA 24
Astel gads) @l gqmﬂ
2AAae) HE AstA
e gerasi 470 Lmels

51“53_

A= g

A &4 Azt
AA SN TEHZE u}]ﬂ]i o
o o3t A7E AFHFEAT.
LA fEiAe 2 E
E9rExg e ZHELANY H$=

Ere] AFAFES F2A7)7

E-3
=
=
o

o SE b
0 ux

gl

264

AN AAAE 3 A Vol 7, No. 3, May 1994,

O 2 k3 Ae] A&
Fig. 2 The role of stabilizer.
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Maxi Maximum Deformation
aximu m Diameter of Resistance for N/mm’
Extrusion Process . Pressure . .
F (MN) Container(mm) Extrusion to Dia. of
oree 30 50 60 mm
35 direct 203 1.080[810] 289 332
32 " 189 1.140[850] 320 370
25 indirect 175 1.040 415 486
10 ! 109 1.070 415
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Fig. 9 The structure of superconducting genera-
tor.
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Fig. 10 Fabrication process of pulse type super-
conducting conductor in SMES coil.
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