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Experimental characterization
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Case 3: Bipolar electrical fatigue
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Unrecoverable properties
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Inference:

* The domain wall causes more deterioration during frequent domain switching.
* In unipolar and bipolar at lower fields will not cause domain switching ,

hence there is no deterioration



nw-Ercuvummx

r

Remnant polarization, P (Clmz)

Piezolectric co-efficients, d33 (10'12 CIN)

Deterioration of material properties

Remnant polarization, P_at 1Hz Right wing strain,A rw at 1Hz
0.32 . ; ; - ‘ 04 ; ; ; ;

o

© ©
N N O
o 0

O
N
#n

0.18

0.16

0.14

0_12 i 1 1 1 i 1 1 005 1 s wl 1 " 1 i
10" 10" 10 10° 10* 10° 10° 10 10 10° 10° 10* 10° 10°

No of cycles No of cycles

—e—27°C --+-=50°C & 75°C —™—100°C

Berlincourt(Quasi-static) Method d33 for various cycles High Field(Unipolar) Method L for various cycles
600 . : : 34 : : , — .

550 8

Dielectric Permittivity, Kqq (10'9 F/m)

»
200 " L 1 1 1 sl D 18 " 1 1 1 " 1 i
10 10 10 10° 10* 10° 10° 10" 10° 10° 10* 10° 10°

No of cycles No of cycles




Summary

Electrical fatigue experiments are performed on Bulk Piezoceramics at different

loading amplitude and environment.

Material properties are identified in quasi static and at dynamic fields, the influencing

parameter for deterioration identified as domain switching.

Thus the present study explores the insight of Electrical fatigue effects on |-3

piezocomposites. The results obtained will be useful the device design of the material
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