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Piezoelectric Property of PZT Ceramics by DC Field and Corona Discharge Poling
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Abstract Piezoelectric properties of sintered specimen having a tetragonal phase of Pbg egsSro 012(Zrg 52,
Ti )03 were comparatively studied with two different poling methodes, i.e., DC field and corona dis-
charge technique. Internal stress of poled specimens by indentation fracture toughness was analyzed to
evaluate degradation phenomenon. As the results, it was confirmed that corona discharge poling tech-
nique is practicable and has merits such as low-temperature poling, slow degradation and no electric
breakdown comparing to DC field poling. However, corona discharge technique showed lower Kp value
than DC field poling.
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Fig. 1. Schematic diagram of the corona discharge pol-
Ing apparatus.
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Fig. 2. SEM Microstructure of a PZT sample sintered
at 1250°C for 2 hours.
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Fig. 3. Variation of Kp as functions of temperature and
electric field with two different poling methods.
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Fig. 4. Variation of Qm as functions of temperature

and electric field with two different poling methods.
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Fig. 5. Typical indentation crack propagation of PZT samples with two different poling methods and aging

ments. Arrow indicates poling direction.
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Fig. 6. Effective fracture toughness K, and square
root of crack length /C relation for a poled PZT
sample.
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Fig. 7. Effective fracture toughness K. Varition of K.

and square root of crack length /C relation for a poled
PZT sample aged at 200°C for 500 hours.
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Fig. 8. Polished surface microstructure of poled samples with variation of binder content and poling methods.
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