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Electrical Characteristics of HTS Tube Depending
on Processing Parameters

gt x| et

= o,

e stEe? Meja®

(Chi Wan Park Gun Eik Jangha Dong Woo Ha and Tae Hyun Seung)

Abstract

High-temperature Superconductor(HTS) tubes were fabricated in term of different processing
variables such as preheating temperature, speed of mold rotation and cooling rate by centrigugal
forming method. For powder melting by induction the optimum range of melting temperatures and
preheating temperature were 1050 T ~1100 T and 550 C for 30 min, respectively. The mould roating
speed was 1000 rpm. A tube was annealed at 810 C for 72 hours in oxvgen atmosphere. The plate-like
grains were well developed along the roating dircction and typical grain size was about more than 40
wn. It was found that Ic values increased with increasing the preheating temperature and speed ol mold
rotation. While Ic decreased with increasing the cooling rate. The measured Ic in 50 mmx70 mmx2.5
mm tube was about 896 Amp.
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Powder preparation
1. Bi:Sr:Ca:Cu=20:20:1.0:20
2. Bi2212+0, 5, 7, 10, 15 % SrSO4 addition

| Powder meliting by HF induction { 1,050 C) |

] Mold preheating & rotating { 500 C for 30 min , 1,000 rpm ) |
l

( Melt charging into mold |
l

] Solidification |
l

l Separation from mold |

| Heat treatment ( 100 % O, 840 'C for 72 hrs ) |

[

! Levitation test |

I Electrical property measurement |

| Microstructure and Phase analysis : XRD, SEM, EDS |
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Process abridged general view.
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Fig. 2. Heat treatment history.
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Fig. 3. Manufactured superconductor tube.
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Fig. 4. Electronic characteristic by diameter pre-

heating tem'perature of mold.
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Fig. 5. Electronic characteristic by speed of mold.
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Fig. 6. Electronic characteristic by thickness.
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Fig. 7. Electronic characteristic by cooling rate.
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Fig. 8. Ic date of superconductor tube.
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Fig. 9. SEM date of superconductor tube.
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Fig. 10. XRD date of superconductor tube.



J. of KIEEME(in Korean), Vol. 18, No. 5, May 2005.

CakKat
CaKat Bilal g
o . N
CaKat )
CaKat 3 Bitat  gin
inside
CakKat
, CaKal B Bilal  Bitm
| I3 A —

a" 1. 2H% Fre EDS 4.
Fig. 11. EDS date of superconductor tube.
oh. 2% RellA A7H 4L Ie=896(A)° &
e SITE 1" 99] SEM ARl A rH H A
How AT WIHE JHHe ms F o wed
nl A gtz A, ’LL‘ 109 1 119 94
XRDS} EDS 7 ohol At vl73e} b ofolo]
el wuh @ wesolrl Ao vy
thool FAMR el el gvpHosn we v
s QrEmy el Wbk Fuul Ay
zo] G@E WA RoE Andc
4. 2 B

Eoolqto] A= Bi2212 axAL FEE ET
o] ool FAEE, WG] T4 ol
e A714e H4e A4, vlae) nug o
At
1) SEM# XRD M AT HFH= BiRl2 29%

ol g wWEAdE vhHM Wi g g

Ao s,

) A7NH BHE e dALE B HAKL
We wrrsLel FAEAdA Axd ool

472

[1] A. K. Ghosh and A. N. Basu,

(3]

(41

(5]

FHe F=A7E 48 mmolA 25 mms FAEF
5 AVH F7h3td e, 50 mmx70

mmx25 mme FrAA Ar14 542 [c=896
(A), Tem 80(K)2] Zt& vheRWSLLL,

A= H &

LAtel 2

£ oAt 2147 el A AEARA QL 2R A

2HLEEE7IEMNE AT e AP 9
TP AF
20 23

"The influen—
ce of svnthesis conditions on Bi:SroCaCus Ok
superconductors”, Supercond. Sci. Tech., Vol
11, No. 9, p. 852, 1993.

X. Sun, W. Wu, L. Wang, (. Zhou, X.-G. 1,
and Y. Zhang, "Superconductivity and struc-
of BiSr:CaCu:O.
various oxygen content”,
282287, Part 2, p. 839, 1997.
T. G. Holesinger, D. J.
Chu-mbley,
CuOy superconductor in oxygen and argon
atmospheres”, IEEE Transaction on Applied
Superconductivity, Vol. 3, No. 1, p. 1178, 1993,
V. Plechac, J. Hejtmanck, and V. "The
use of the Bi-2223 superconducting tubes”,
IEEE Transaction on Applied Superconduc-—
tivity, Vol. 7, No. 2, p. 703, 1997.

J. Bock, S. Gauss, A. Hobl, D. Krischel, M.
Schillo, and P. Schafer, "HTc¢ current leads
in commercial magnet systems applying Bi
2212 MCP BSCCO material”, [EEE Transac—
tionctivity, Vol. 9, No. 2, p. 495, 1999.

ture single crystals with

Physica C, Vol

Miller, L. S.
"Melt processing of the BioSrCa-

Sima.



