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Strength properties of functionally graded PNN-PZT piezoelectric ceramics with electrophoretic forming
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Table 1 Conditions of deposition process

Substrate dimension 25 X40mm
Deposition container volume 200ml
Pump flow rate 7.5ml/min
Applied voltage 300V
EPD time 30minute
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Fig. 1 Overall view of EPD
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Table 2 Piezoelectric constant ds; [pC/N]

Sintering time 6hour 8hour 10hour
Type-A 820 890 810
Type-B 274 240 250
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Table 3 Bending strength[MPa]

UPM EPD 6hour 8hour 10hour

Type-A 70.4 43.0 56.2 59.4 53.3

Type-B | 734 23.0 574 53.6 67.9

FGM — 20.0 — — 60.5

Table 4 Shape parameter

UPM EPD 6hour 8hour 10hour
Type-A 9.2 5.3 8.0 11.1 9.3
Type-B 12.3 5.3 3.0 4.8 9.1
FGM — 4.0 — — 8.0
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Fig. 3 Relationship between displacement and frequency
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