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ABSTRACT

High-T. superconductor thick [ilms of YBa:Cn(; , (X=3, 35, 4) of which thickness varies from 100 um
to 200 um were successiully prepared by plasma spraying method, and the characteristics of thick film depending
on copper content and heal (reatment conditions were investigated. Regardless of heat-treated temperature,
the specaumens with X=3 were composed of YBa;Cus(, |, Y:BaCuOs; and BaCu0; phases. The specimens with
X=4, however, were composed of YBaCuzO;-, phase at azll heat treatment conditions. The specimens with
X=4 composilion showed the besl superconducling characteristics after heat treatment at 925¢, and the super-
conducting transilion iemperalure with zero resistivity (T, ..) was 87 K. The thick [{lm lost superconductivily
when the specimens were heat-treated at 950 because of interdilfusion between superconductor elements
and bond coating elemenis and Y.BaCu(s phase was [ound lo be main phase at the interface,
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Fig. 1. SEM micrograph of YBa:,Cu.0;-, superconduc-

tor powder.
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Fig. 2. X-ray diffraction patterns of YBazCu. (-, supe-
rconductor powder.
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Table 1. Plasma Spraying Parameters for Bond Coa-
ting Powder and Superconducting Powder

METCO
443N5
(Ni-Cr-AD

Supercon-
ductimg
Powder

Powder

Parameter

SPRAY GUN
type

nozzle

powder port
GAS (Ar/Ho}
pressurg-primary, psi

secondary, pst

flow  -primary
secondary

POWER

Amp., 500 500

Arc Voll. 75 63
POWDER FEED

feed rate indicafor 70 75

vibrator air pressure, psi o 2a

carrier gas [low 37 37
SPRAYING

distance, mm 140 76
OTHERS

gun traverse rate, m/min 0.93 (.93

r.p.am. 330 200

air cooling

FehErl SAPELE AxE 2 2HeA Fureg

o] HF3E gun power, pun-to-workpiece distance, po-

wder feed rate, plasma gas, gun traverse rate ‘5o
& AulEw, 2 590 st By £43
BFadFke] wEES et T4 HEkEle ohedEl m AT
7 SHAEE, w7 2 SA H4del v AFae o)
Hatslae®™ gelznl galzzlel oE 234, 3
24 3 PATRE Azl AAe) 42708
Table 13} el A3 sisic).

Fig. 32 YBa:.Cu (), (X=3, 35 4) 34 Q7 &
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0;-,8 AAabe] mgs| Zelzrialde] 25t 44 -
2uEEA Y.BaCuOs BaCuO, Y:0, BaCO;, CuO £
2= shAs ARdEe] AdEdden, 2 442

-154- L9l%tE]H|



{ Arvitrary Unit }

Insvensity

{ Arbitrary Umnit |}

Intensity

ey
SE—

i L 1 " 1 . 1 [

X=8.48

wthod gl

e, s O VG SRS NS SR WA SRS DN S S —

=3
A 1 " SR | 1 L PO B S
20 30 10 B0 60 70 80
208 /Deg,
L 2
c * YBagOuaOy_y
d YgBaCuQg
¢ BaluDg
.
-
.
L]
T R T2

24
28/Deg.

{ Arbitrary Unit )

lntensity

{ Arbitywry Unit }

Intenmity

80

b s TBagCugOy.,
O YgBaCuls
o HuCuO=

| |
50 a0
28/Deg.

d ¢ YBagCugOsey
o YyBaluOg
s ¢ BaCuQz

20 50 30

26/ Deg.

Fig. 3. X-ray diffraction patterns of as-sprayed and heat ireated YBa:CuwO;-, (X=3, 3.5, 4) superconductor speci-

Mens.

a) as-spraved b)) 880 ¢y 90T a) 925TC
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Fig. 4. X-ray dilfraction patterns for YBayCuyOr—, spe-
cimen depending on heal treating lemperature.
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Fig. 5. SEM micrographs for sutface of YBaxCu 0
X=4) superconduclor Specimens.
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Febzol gabgel 28 A2l YBaCu,O; (X=3, 35, 4] &

Table 2. EDAX Analysis of Powder, As-sprayed Speci-
men and Heal Treated Specimen for X=4

Composition
Specimen Hement Y ‘ Ba Cu ©
Atom% 5,68 | 1544 | 2748 | 5140
Powder Osude% | 1237 | 42.05 | 4558 -
Formula 1 2.7 4.8 -
Atom% 6.88 | 16.79 | 24.82 | 5151
As-gprayed Oxide% | 1255 | 5207 | 3538 | —
Formula 1 24 3.6 —
Alom% 7.58 | 16.99 | 23.87 | 51.56
Heat Treated | Oxide% | 12.44 | 4906 | 3850 | —
Formula 1 23 3z —

=

Fig. 6. SEM micrographs for heat treated YBaxCu.O;-,
(X=4) superconductor specimen (950%C, 2 hrs,
air + 5007, 6 hrs, Q).

a) surface b) interface
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Fig. 7. X-ray diffraction patterns for heat treated YBa,
Cuw,0;-, composition specimen (950C, 3 hrs,
air+500C. 6 hrs. O,
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Table 3. EDAX Analysis for Surface and Interface af-
ter Heat Treatment of YBa,CwQ:—, Speci-
mens (950, 3h, air+500T, 6h, O

Specimen Blement Y Ba Cu N1 0
Atom% | 743 | 16.23 | 23.83 | 0.94 | 51.56

Surface | Oxide% | 15.79 | 4856 | 34.32 | 1.33 —
Formula| 1 2.2 3.2 - -
Atom% | 18.16 | 13.55 | 12.02 | 1.61 | 54.66

Interface | Oxude% [ 1917 1 30.83 [ 1955 | 145 -

Formula| 1 0.7 Q.7 -

Fig. 8. Cross-sectional SEM micrograph and EDAX
analysis after heat treatment of YBa,Cu,0s.,
specimen (9507, 3 hrs, air+500, 6hrs, Oy).
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Fig. 9. Electrical resistivity as a function of teampera-
ture for heat treated YBa,CuQ;., specimens
(925, 3 hrs, air+500%, @ hrs, Ou)
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ture for ¥BayCu,0;-, composition specimens.
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