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A Study on a Splice Method of YBCO Coated Conductors with
Curvature for HTS Magnet Application
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Abstract: In the case of designing superconducting
power apparatuses using the second generation high
temperature superconducting wire, it is necessary to
have a tape-splicing technique to achieve low splice
resistance between coated conductor (CC) tapes. In this
paper, an experimental splice method between YBCO CC
tapes is proposed for a coil application. Splices were
performed with a 37Pb-63Sn solder. YBCO samples
were fabricated with various pressures and cooling rates.
Joint resistances of the spliced samples of jointed YBCO
CC tapes were measured and evaluated from V-1
curves, In addition, optical micrographs were obtained to
analyze the cross sectional microstructure of jointed
samples.

Key words: curvature, joint resistance, splice method,
YBCO Coated Conductor.
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Table 1. Specification of the YBCO CC (at 77K).

Surround Copper Stabilizer (SCS) 4050
Material Thdeess | Width = Resistivity
HTS YBCO lun | 4 mm 0 Qm
Substrate | Hatdloyecos | 50 um | 4 rmm | 125 uQcm
Stabilizer Copper 40 ym | 4 mm 6 nQm
Total Wire 01
Thickness - mm
Mirirmum Ie >80 A
Critical
Bend 11 mm
Diameter

Solder

Fig. 1. Schematic of transverse cross section of the sam-
ple jointed on both HTS sides.
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Fig. 2. The splicing system; temperature controller,
copper hot plate and GFRP cover.
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Fig. 3. (a) Thermal analysis of both the copper hot
plate and the GFRP cover by finite element method
(FEM), after 200 sec. (b) Temperature distribution
with respect to angles on the jointed surface.
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Fig. 4. (a) V-I curve of jointed samples under
various pressures with slowly cooling (b) The
characteristics of the jointed samples under various
pressures with slowly cooling.
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Fig. 5. (a) V-I curve of jointed samples under
various pressures with quickly cooling (b) The
characteristics of the jointed samples under various
pressures with quickly cooling.
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Fig. 6. Optical micrographs of {ransverse cross
section of the jointed samples with curvature;, (a)
well jointed sample, (b) jointed sample with non
even pressure.

33 w2 W2t ol otE o wa By 54
Pb-Sn £HE &8N AR T FAPe| 0%
= A% %9 488 98 472 S50 gy JT A
w7k gEch ole 2% 54 A olBdte e 3
2 }

B 9%E Fof WME

@771 HE AR &ve §5H =gk A
23 LE o] &3t 7MEVIVIE 40-50 °C7F HEF 5%
T 37 AR 2 F @AE AAsn AFE AR
o 54¢ &4t Fig. 544 & + Sle AAHY
e B7hg ol gdte] &S WFAIIM 53 WEG
4ge FHH vasdE 9ol 1.0 Nm3% 15 N'm
o] E3E 7Me o A AH 4A AFI 4@
A& AT F AT AT BEAVE HgsAY 7
2P& Afoe 3F 540 AstAUNTh
AY & owzA WA 43 A3E =2 ¥4F
A3 Axe vz s o I Sxd e Jy™
t ugstgnt. &, AR EHE
v Fo] Hol Y EAL A Ex WA dhste

r

)

T
2
)

3.4, FA(EE) ®% solZ
Ag9 A4 54 9Ts
%) AR ArlAL AHgsH]

A Bt} Fig. 6914 B £ 9l FEL 150 mme
& AR E 7t AAEI7E ol &3t HESH I w
o vehyith Fig. 69 (@)« 1.0 Nm¥ 15 N-m9
E3E gy gEe] YBCO Z& wuFEA o
copper stabilizer & Pb-Sn €U 2 HE3g HEio] v
$ A Bxsol e AE g 5 it X

g Fig. 69 (e A & Eaz da dA
453 FEol Eulsle FHE HTol B Zgolnh

2 =EdAA AN F5d JF 2o FE] A
A= EFE GFRP G718 A AEE A Afeld
e gl FpEH] Witk

4. 2 E

£ dFdAde YBCO CCE ol &38td AAZ FH <
e A= 2Ee 2E 150 mme] FE A
B& 7 EA171E ARESEe] ol RojdTh 4 W
Z £58 WEA7IEAN Hege 38 243 10 N'm
15 N'mel EAE A7 8] /M L& AEE
A& veildn, da4se A S0 Ay 4FS
oA gEE AT F AT F¥E AdAE oo
Qo A AT et A A &2 gut &
4 A} v sE Wl BEE Peel= ETetn
A AR gl dE FasA &3 28 ¥&sAY
Ut o] Ade A 2&4E A A FE4 1
B @ FE 7l Al sIHEe] A A e
Wed ¢ die4, 2gln we =3 Ze GFRP
Griel B4 g olF o] &g AAd tg AL 4

9] el7}7} izl ZhssigdTh

o e A BAL =& ddMde d4 2
E¥de &6 ¢ A ogzt EaE gAY
F 9E 7P E notsed 28 3 B Eaol o

#Artel 2

o EEe 0074E FR(LEHIIER)S ALY
oz aRAAR ALE Lol £98 A7,
(ROA-2007-000-20063-0)

Pl

I
Ao
ok

[1) G. Papst, B. B. Gamble, A. J. Rodenbush, and R.
Schottler, “Development of synchronous motors
and generators with HTS field windings,”
Supercon. Sci. Technol, vol. 10, pp. 924 - 926,
1997.

[(2) D. K. Park, M. C. Ahn, H. M. Kim, H. G. Lee,
K. S. Chang, S. J. Lee, S. E. Yang, and T. K.
Ko, “Analysis of a joint method between
superconducting YBCO coated conductors,” IEEE
Trans. Appl. Supercond., vol. 17, no. 2, pp. 3266
- 3269, Jun. 2007.

[3) Yukikazu Iwasa, "Case Studies in Superconducting
Magnets,” Springer Press, p. 370, 2009.

{(4) K. S. Chang, H. K. Kim, D. K. Park, T. K. Ko,
M. C. Ahn, D. H. Ha, J. B. Song, S. J. Lee, H.
M. Kim, and H. G. Lee, "Joint Characteristics of



HE ABI)M S DRENZ ol

HIE, =

YBCO Coated Conductor by Removing a Metallic

IEEE Transaction on Appl

Superconduct., vol. 18, No. 2, pp. 1220-1224, June,

A A 2 A

28 2 (LM
1983d 78 1694, 2009d <l3tEtw
TN PREATAT 29, AA
A dsrd AARATET A,

ZAE(BEY)

19793 11€ 30¥4, 2007‘/:} EELWQ}»U—
2o E AreeE 29, 2000d o
Aty FFHe XVV“‘P‘“T -"o“i}
A, A B Ed ArldAg e
ArE .

.‘E. .!4.,_.4

27178 GRIEE)
1981 9¥ 23¢9, 2000 |AMtEw
aw}r,}]?z} ANAAFER 2d, 20074

© oy
T wee FMAL dA 5 dEd A
NAAFEHT 23

<2y

=
&

FRHRRE)

19761 79 1294, 2004d mEiEw
THe g &9, 2006 A
S_I-;Jy_ Soqu.;;ﬂal— A7l 2%7\].4451»1:‘ ::'Lzsl/ﬂ/n}
A 5 oere AARAEET ATy,

A (LHE)

197613 9¢ 2094, 19991;3 A At 8
FHAE A71FeH 24, 2001d 5 O
St FEAAL, 20061 %* EHZ“'%. ki
At 2007-2009%d MIT FBML Post-doc.,
A TN R A3 AL

I = (KB

19554 74 4¥€ A, 1981 dAE . F
Hg Arjgey &<, 19833 Case
Western Reserve Univ. Dept. of EEAP
£(Ph. D), 1986~1988y1  Ohio
Cleveland State Univ. A7 Z83 z=n
&, 44 dAdS e AV HAATER w
=, A4 dFEAE-R&FE 5



