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ABSTRACT

The critical current density, electrical conductivity, critical magnetic field, Meissner effect, apparent
density, and microstructure of YBa,Cu,0,_« ceramic superconductor prepared by polymeric precursor, while
varing calcinig and sintering conditions, were investigated.

The hest superconducting praperties could be obtained fram the body sintered al 930°C for 10h after calcining
at 900°C for 10h, which gave 383A/cm?® of critical current density(Jc), 96K of onset temperature (Tonset), 94.
8K of zero temperature (Tzera) 225 Oe of critical magnetic field (He,), 72.8% of superconducting volume fraction

measured by Meissner effect and §.28g/cm® of apparent density.
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Fig.1. TGA of the polymeric precurser.
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h after calcining at 900°C for (A)5h, (B)l0h,
(C)20h, The right half of each photograph is
dual zoom mode (<G magnification) .
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Table 1. The Values of Superconducting Volume
Fraction and Critical Magnetic Field(He,).

Superconducting
Sample ) HC, (Oe)
Volume Fraction{%)
900—3 cal.
. 26.4 145
930—10 sin,
900—10 cal.
) 56.0 145
930—10 sin.
900—7.5 cal.
. 2.4 165
530—10 sin,
800—10 cal.
72.8 225
930—10 sin.
90015 cal,
) 66.4 175
9301 sin. )
900—20 cal,
. 66.2 196
%30—~10 sin.

Table 12 900°Cell 4 3—20414F shd 22 9307,

1047 28 24604 248 245
U A ARLE 8
3, 5417 348 ko] iz%'j_z'{]—"’—
53} o] & 2L Wl go] v

]ﬂaﬂiéJ%

2o Eold},

A& Meissner &2}

]RI 3l Meissner

{44)

EE

4Z z7)¢] polymeric precursor 2.2 =5 YBa,Cu,
O x2AL EAfeol w2 e Q8- cL:r"fl, A3 g3t A

< 2EL de + °'9"4

1) Polymeric precursor o] “da= 8§50°C A o4 2]
B0 900C, 34714 shiE YBa.Cu(, (ZAE #3
o] 97 &v polymeric precursor & e 2ol
B Al 2HEAE A2 o EnAL ¢

2) 900, 3, 5, 7.5, 10, 15, 20417 & ¥
A& 915, 930, 950, 1000°C 4A A7 2.5, 5 7.
15, 20417ko g AA7] 2AEH 9 B2 mabg A
WAAFLES) 162—-383A/cmPR 27 Haw gle

-

%Mlzdwr"a‘ie =07 4 fﬂW 7d

3D dAAF Y= 162A/o0m*Y o] Tonset 59
Tzero £ Aol7 2 1K ald] wlsf 383A/cme] A& 0.7
Kz Qladfre 542 5o g 4745 E4o]
5 oAz s HAE sA 2 gl

REFERENCES

1. J.G. Bednorz and Muller, “Possible High Tc
Superconductivity in the Ba-La-Cu-0 System, "
Z. Phys., B64, 189—193 (1986).

2. M.K. Wu, J.R. Ashbumn, C.]. Torng, P.H.
Hor, R.L. Meng, et al., “Superconductivity at
93 K in a New Mixed—Phase Y-Ba—Cu—0
Compound System at Ambient Press, * Phys. Rer,
Lett., 58, 908—910 (1987).

3. BRE #— "vi BEe Sl s g
B, 42 (9), 577582 (1987).

4. M.Pechini, U.S Patent 3, 330, 697 (1967).

. Nicholas G. Eror, and Harlan U. Anderson,
“Polymeric Precursor Synthesis of Ceramic

Materials, " Maf. Res. Soc. Proc., 73, 571577
(1986) .

6. M.F. Yan, R.L. Barns, H.M. (¥Bryan, P.K.
Gallagher et al.,, “Water Interaction with the

ol

ERNE R



10.

11.

12.

13.

. F. lgumi,

Polymeric Precursor® 2.2 A28 YBa,Cu,0,, 285 e}w]2s] Eadel w5 sl

Superconducting  YBa,Cu;0,_x Phase, ™ Appl.
FPhys, Lett, 51 (7), 532—534 (1987}).

. F. Mahloojchi and F.R. Sale, *Production and

Sintering of Oxide Superconductors via the Citrate
Gel Process, " Supercom. Ceram., 4, 1—4 {1988) .

colEE, o, Ao, AR, ubEA, gk,

“Liquid Mix wylg o] 4% o€ x=d g4 o
54,7 888 Fat A£4 39 814 Symposium
=54, 7275 (1988).

H. Asano, T. Ishigaki et
“Crystal Structure of a Ba—Y —Cu—Q Supercond-

al.,

uctor as Revealed by Rietveld Analysis of X —ray
Powder Diffraction Data, " fpn. J. Appl. Phys.,
26 (5), L6l1—Lg12 (1987).

R. Beyers, . Lim, E.M. Engler, and R., J.
Savoy et.al., “Crystallograpy and Microstructure
of YBa;Cu;0y—y a Perovskite —hased Superconduc-
ting Oxide, " Appl. Phys. Latt., 50 (26), 1918—
1920 (1987).

T. Terashima, Y. Bande et al., “Epitaxial
Growth of YBa,CwyO;_, Thin Film on (110}
SrTi0, Single Crystals by Activated Reaciive
Evaparation, " Appl. Phvs. Lelt., 53 (22), 2932—
2234 (1988).

AF.J. Levi, ].M, Vandenberg et al., “Epitaxial
Order Resistivity of High Temperature Supercond-
uctors Grown on StTi0y, ™ 7. Crusta! Growth, 91,
386391 (1984} .

H. Watanabe, Y. Kasai, T. Mochiku et al.,
“Electrical Resistivity, Critical
Orientation of the Sintered Y—-Ba—Cu-0
Compound, ™ Jep. T. Appl. Phys., 26 (5), L657—
Leag (1987).

Current and

A28 A1E {1991)

Ll

14,

15,

16,

17.

18,

13.

20.

21,

W aAZAY G

R.J. Cava, B. Balogg, R.B. Vandover et al.,
“Bulk Superconductivity at 91K in Single—Phase
Oxygen Deficient Perovskite Ba, YCu,Os_y, 7 Phys.
Rev. Lett., B8 (16), 1676—1679 (1988).

H. Obara, H. Yamasaki, Y. Kimura and T.
Ishihara,
Dependence of the Critical Current in Polycrystall-
ine,” Jep. J. Appl. Phys., 27 (8, L1510—L1513
{1988} .

5. MNakahara, G.J. Fisanick, M.F, Yan et al,,
“Correlation of Grain Boundary Defect Structure

“Temperature and Magnetic Field

with Boundary Orientation in Ba,YCu;Orx, "
Appl. Phy. Lett., 53 (21}, 2105~32107 {1988}.
M. Kuwabara and N. Kusaka, "Microstructure
and Superconducting Properties in YBapCuaOr
Cermics Doped with Nh,0s and WO, " Jap. .
Appl. Phy., 27 (8), L1504—1506 (1988).

T.R. Mcguire, T.R. Dinger, P.J.P. Freitas et
al., “Magnetic Properties of Y—Ba—Cu-0
Superconducters, ” Phys. Rev B, 36 (7}, 4032—
4035 (1987).

M. Endo and K. Miyashita, “Superconductive
Properties and Texture of BYCQ Cermics,” J.
Ceram. Sac. fm. Inter. Ed., 97, 1—7 (1989).
H.M.O'Bryan and P.X, Gallagher, “Characteriza
tion of YBa,Cuy 0y as a Function of Oxygen Partial
0-T
Transition on Oxvgen Content,” Ady, Ceram.
Mater ., 2, 640—648 (1987).

J.W. Ekin, *Transport Critical Current in Bulk
Sintered  Y,Ba,Cu;0, and Possibilities for its
Enhancement, 7 fid., 2, 586592 (1987).

Pressure Part 2 : Dependence of the



