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To investigate the effects of humidity during corona discharge on the porous piezoelectric films, poling processes of PZT/PZT
sol-gel composites using positive and negative corona discharge were operated under different atmospheric and humidity

conditions. As a result, differences in atmosphere and humidity were visualized as colors and patterns on the surface of the

PZT/PZT films. In the case of positive corona discharge, the surface of the composite turned brown regardless of the

atmosphere and humidity, and it was considered because the positive ion was charged on the surface of dielectric porous

piezoelectric films when the positive corona discharge was performed, and it resulted in oxide vacancies of PZT. These color

differences were quantitatively evaluated by RGB values using an optical microscope and it basically matched with human

visual inspection results. In addition, when the humidity was low, speckled patterns were sometimes confirmed regardless of

the polarity, and arc discharge was suspected reason. When the samples were poled under high humidity conditions,

piezoelectric constants and ultrasonic performances were low regardless the poling polarity.
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Fig.l Experimental configuration diagram of corona discharge poling.

M2 aw O FERAE X

Fig.2 Experimental setup of corona discharge poling.
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Table 1 Poling atmosphere after positive corona discharge.

Humidity Os 0
(%] [ppm] [%]

High humidity 81 4.999 21.1
Low humidity (Dry air) 11 1.433 21.6
Low humidity (Nitrogen ) 11 0.204 1.6
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Table 2 Poling atmosphere after negative corona discharge.

Humidity (o} 0:
[%] [ppm] [%]
High humidity 81 1.566 20.5
Low humidity (Dry air) 11 0.019 214
Low humidity (Nitrogen ) 11 0.000 2.8
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Fig.3 Optical images of PZT/PZT sol-gel composites poled by
positive corona discharge under (a)high humidity (b) low
humidity (by dry air) (c) low humidity (by nitrogen).
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Fig4 Optical images of PZT/PZT sol-gel composites poled by
negative corona discharge under (a)high humidity (b) low
humidity (by dry air) (c) low humidity (by nitrogen).
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Fig.5 R average measurement results of PZT/PZT sol-gel
composites.
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Fig.6 G average measurement results of PZT/PZT sol-gel
composites.
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Fig.7 B average measurement results of PZT/PZT sol-gel
composites.
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Table 3  Piezoelectric constant ds after positive corona discharge.

dss [pC/N]
High humidity 3.7
Low humidity (Dry air) 37.6
Low humidity (Nitrogen) 45.5
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Table 4 Piezoelectric constant ds; after negative discharge.

ds [pC/N]
High humidity 0.0
Low humidity (Dry air) -42.9
Low humidity (Nitrogen) -45.1
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