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Abstract

The molding pressure is also one of the important parameters in the preparation of HTSC
materials by the solid state reaction method. In the present study, changes in structural, electrical
and microstructural properties with the molding pressure in Y1Ba:Cu3O7.s superconductors have been
performed. The investigated molding pressures were 0.5% 10" N/em®, 110" N/cm®, 2%10° N/em® and
4x10° N/ecm®. As the molding pressure increased, the anisotropy of the crystal structure decreased
and the grains have been grown preferentially in a c-axis direction. Since the size of the grain
becomes larger with the decrease of the porosity, denser textures are formed. The results indicated
that the critical current density is improved resulting from the enhanced densification due to higher
molding pressure. When the molding pressure was between 1x10° N/em® and 2% 10° N/cm®, while it
did not affect the oxvgen deficiency and Tc, the increase of the molding pressure affects remarkably
on grain size and densification of the YBa:Cu3O7 5. When the molding pressure is larger than 2%

10} N/cmz, electrical properties are independent on the molding pressure.
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Table 1. Lattice constants, cell volume and ani-

stropy for Y BaxCuyO7.5 in various
molding pressure.
Sample f’;elsg}”;/cm_,) alA) [b(A) eta) (viah (A
No. 1. 0.5 3.845 |13.913 |11.714 |176.243 10.438
No. 2. 1 3.853 |3.897 [11.740 (176.278 |0.282
No. 3.| 2 3.854 13.909 |11.730 |176.716 |0.354
No. 4. 4 3.852 {3.899 |11.730 [176.172 |0.304

*Anis.= % % 100 (a,b:lattice constant)
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Table 2. The experimental density, theoretical
density and porosity for YiBa:CuzO7 s

in various molding pressure.

Sample 2"/‘;;3)6“5” :lgx?::)::zt)ica] 4ensity |porosity (%)
No. 1. | 5134 6.380 19.60
No. 2 | 5120 6.380 1975
No. 3. | 5407 6.380 15.20
No. 4. | 5500 6.380 13.79
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Fig. 1. X-ray diffraction patterns of Y1Ba:xCuzO
in  various molding pressures.
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Table 3. The temperature of occuring weight
loss and oxygen deficiency contents
at 800C for Y\BasCusO7-5 in various
molding pressure.

Sampl Ter'nperature of occurring |Oxygen deﬁcieric‘y
weight loss (C) contents at 800 (%)

No. 1. 414 1257

No. 2. 445 217

No. 3. 452 1.17

No. 4. 476 1.10
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Fig. 2.

A
SEM photo of YiBa:CuzO7-s in various
molding pressures. (a) No.l. (b) No.2.

(¢) No.3. (d) No4.
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Fig. 3. Thermal gravimetry analysis of
YBa:Cus0O7 s in  various molding
pressures.
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Fig. 4. The micro Raman spectra of
Y Ba:CusO7 s in various molding
pressures.
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Table 4. The critical temperature(T¢) and
transport critical current density(]J.")
for Y1BaxCuzOr- 5 in various ir 7
molding pressure.
Sample | TK) | TOMK) | ATJK)Y | JMA/cmd) n
- 100 350
No. 1. 88 74 14 160
No. 2. 90 86 4 178
No. 3. 92 85 7 240
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Fig. 6. I-v characteristic curves of
4. &4 = Y1Ba:CuzO7 5 in various molding
pressures.
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