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The' study on characterization and fabrication of current
limiting device using HTSC-thick film
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Abstract - For the fabrication of fault current limiting device using HTSC thick film,
YBa;CuzOx superconducting thick film was formed by surface diffusion process of the
Y,BaCUOs and the mixed compound of (3BaCuO;+2CuO) expected to be liquid phase
above the peritectic temperature of YBaCusO. TFor the surface diffusion, the
compounds of 3BaCuO,+2CuO mixed with binder material was patterned on Y;BaCuOs
substrate by the screen printing method. After proper sintering, the characteristics of
current limit on thick film fabricated was measured. The thick film was able to limit
the current from 2.8213 mAms to 4.2034 mAqms with 5000 load resistance, and from
41831 mAms to 4.2150 mAms with 1002 load resistance.
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Table 1. The ratio of additives in the paste.

compound ZA4] (wt2)
ey 56
(3BaCu0z2+2Cu0)
Butyl carbitol 40
Ethyl cellulose 4
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Fig. 1. Model for measurement of current
limit formed by thick film
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Fig. 2. The process of fabrication for the
silk screen printing
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Fig. 3. The experimental device circuit for
measurement of current limit
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Fig. 4. SEM micrograph of surface of
superconducting thick film fabricated
{(a) SEM micrograph of surface
non-patterned
{b) SEM micrograph of surface patterned

A Roe SWIZ} ondRE o HAS2H
B FFEHE AF7E SFCLY dAAFOIYE 4
oAM= =& A7 A% FEA eI
B =M E F3AE Rugke] 50029499} 10
QYA AFATERE A
SW10] on, SW27} off Aefjdue] SFCLYT 9]
AL & I 2. oJFAYA AeEdE F &
Qo) Fetolztd Ve=0ol 7h7he & Holok 3
Ak ARG e SHgA] R FF5ez
g AEANYH g 2 Aoz F
A4 gE AP yshteg oo 23
sxatobae] Age zeistd et
SW1o} on, SW27} ond 729 SFCLYGHAY
< 4 (29 2o
R,

Vo= ¥R ¥R, @
R
VT RAR P @

a2y 49 ARG xA=Fue dEfA] g
B-E(Y:BaCuOs)3 FHEd FE(F Aol o3
HAE YBaxCwO)e] EHE HAF3 Y.
o] o3 FHE REEE 4()e 2™
Y:BaCuOs 71%9] 7]FAtol2 =3% £ &
FEnzA 7R B9 YBaCwOde ¥
e Ag #FL & A BT ARGN FE
e 2YL |FF 4 Aok ol & SEMARY
< A% AL ARALEALE 4FE A9 A
Hog AFAl] @7 AFeEA AP0l
doli} FNE Aoz ABHY Judge 9%
AF] Aol2 dAE AR Atgdr _
a2y 5& dEE 22 Fde] 93 YBaCuOs
7189 48 YBaCwO.F9 98E RAF
T R U 10pFAY Fo] 4P AL
T ok

F3AgR)o] 50024} 1009 B =
Azgeed ALAEEE 29 6 74 deh
Ak ' '

CJZ2H O ZE SW2E ondly] Mol 2AEFY
Fae] AdAste FAEHNE =77 vehdol
HAYW 2P E F2Zh 16mVpeaw 26mVpea?t U
gues AE B 4 ded o FAE F Y=
AEXGY ¢HE}A R 2AEPJREOE o

L

~-244-



ARG gt 4 (Dol RE m2jste A
A7 2A=FGIAAGH FEAY] Fol 7
Z} 40120, 439407 o) ol APogn
¥y

2.8213mA s,

¥ FEse JARe

41831mAmZ A=At

a2y 5 7% =g i o3 F4€E
YBaCuwsOx 59l FAHE vl AR

Fig. 5. SEM micrograph of layer of YBa:CusOx
formed by diffusion of doping material
and substrate
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Fig. 6. Voltage waveform of superconducting
thick film(Ry = 5000)
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Fig. 7. Voltage waveform of superconducting
thick film(Ry = 102)

SW27} ondle &7 AR I3 #HE £33 &
A8 AL BBY ¢ glon RaAHFPo] AA
He ¢ 3714 AHE 4" dol 9E B8
o8 BEAHA £3un 2P=AE uiz {908
Azz dAALL

olgf AAE ZIALFUFIAAFFE #H
94210. 6710022 AHIoH orlde &
2 AEAY: IPY Reg B F At FF
He A53e 47 42034mApax 4.2150mApe
Ax2 AEA

B3 AE Reol & F-$(50002), Fute] Az
7t 3o 34 veEhde AL 98 $ Ak

ol ¥ugdd E2x ARl A UE o
AgAsst ANe A gt

3.4 €

£ efdAe TL2AERTE 8317 A%
715 ANEARL o8 AFAGSA
3] 2F3AH.

ARrAEE ndsr] A8 FELEEZE
ZPY EFEEdEs BdnE TR Hol

2EE§ Azxdz  23d ZIRIIeR
Y:BaCuOs719lo] AT g e FHe

¥d o5 HEY gHEE T3 YBCOEHH
ARAG2AE AFsA

BEAN 227 2AEFTY AFATERN
23H IAFZAYEE 9T Hidste JeH
ol 58 JAANFE ZE FHAFo] FARY
T Agsejol F Folv AXA TAHE 7w
7 A" F90e 43 $¥S Hasse
e g@ dFE o]FoAorY oz A
=y

vpAlgto 2 oA A% ZAFEN dE o
79 &7 Fote] AANEAE HAFATLAAL 2
ARNxAEH 2 AYAAIYZ FHEANE
de gy i A% Waid garh

2 A7 99 712 AYFTHTEAT2Y
A3 FPHAFU

-245-



(1

2

3]

[ 3 =2 & 3]

J. Tabuchi and K. Utsumi, "Preparation of
Superconducting Y-Ba-Cu-O Thick Film with
Prefered C-axis Orientation by a Screen
Printing Method”, Appl. Phys. Lett, 53 (7)
pp 606-608, 1988.

D. Bhattacharaya, C. K. Maiti, P. Pramanik,
T. K Dey, S. K and K. L. Chopra,
"Structual and Electrical Properies of Screen
Priented Thick Films of YBaxCusOr,
Superconductors”, Thin Solid Films, 164, pp
115-118, 1988.

B. Gudmundsson, H. Wang, R. A. Neiser,
B. Katzand H. Herman, "The Effect of Heat

Treatment Envioronment on the
Superconducting  Properties of Plasma
Sprayed. YBa)CusOy, Deposits’, J. Appl.

Phys., 67 (5) pp 2653-2655, 1990

4

5

[Pt

fel

- 246 -

D. K. Aswai, S. K. Gupta, A. K. Debnath,
G. P. Kothiyal, S. C. Sabharwai and M. K.
Gupta,, "Preparation of Adherent Y-Ba-Cu-O

Thick Films and the Effect of Silver
Doping", Supercon. Sci. Technol 4 pp
188-191, 1991,

F. Wellhofer, J. S. Abell, D. Holland and E.
A. Logan, '"Interface Studies on Screen
Priented YBCO. Superconducting Ceramics",
Physica C, 153-155, pp 399-400, 1988.

N. V. Vuong, E. V. Raspopina and B. T.
Huy, "Thick films of YBa;CusOy.s prepared
on Y2BaCuO5 substrates”, Supercon. Sci.
Technol. 6 pp 453-459, 1993.



