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ABSTRACT. High temperature superconducting films of YBa,Cuz0;_x were fabricated on the (100)
single crystal faces of YSZ (yttria stabilized zirconia) and SrTi0, by aerosol spray using ultrasonic atomi-
zation, The superconducting phase was formed by a three-step process: (a) spraying of a stoichiometric
solution of nitrates of yttrium, barium, and copper on heated substrates kept at 250 °C, (b) preheating
of the sprayed films in air at 550 °C, and (c) sintering of the films in flowing oxygen at 950 °C, followed
" by furnace cooling. Resistances of the films were measured by the de four-probe method and supercon-
ductivity was confirmed above the liquid nitrogen temperature.
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Fig. 1. Flowchart of YBaCuO film preparation.
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Fig. 2. Scanning electron micrographs of YBaCuO films
on SrTiO; (a) as-sprayed, {b) preheated.
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Fig. 3. X-ray diffraction patterns of YBaCuO films on
SrTi05 (a) as-sprayed, (b) preheated.
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Fiy 4. X-ray diffraction patterns of YBaCuO films on
YSZ (a) 950 °C, 10 min, (b) 950°C, 20 min, (c} 950°C, 2
hr.
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Fig. 5. Scanning electron micrographs of Y BaCuO films
on YSZ (a) 950°C, 10 min, (b) 950 °C. 20 min, (¢} 950°C,
2 hr.
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Fig. 6. Resistance vs. temperature plots of YBaCu()
films on YSZ (a) 930°C, 20 min: (b} 950°C, 10 min: (v}
950°C, 2 hr.

Fig. 7. Scanning electron micrograph of SrliQ; sub-
strate etched by nitric acid.
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Fig 8. Scanning electron micrographs of the cross-sec-
tion of YBaCuaQ films on (a) YSZ and (b} SrTi0;.
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