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ABSTRACT 

The effect of Ta addition on the bipolar fatigue characteristics of lead-free KNL-NSTx ceramics 

(x = 0, 0.04, 0.07 and 0.11 mol%) is studied. Bipolar cycling up to 1 x 10
6
 cycles leads to strong 

degradation of the polarization in unmodified KNL-NS ceramics. This can be explained by the 

development of strong domain wall pinning, leading to the build-up of high local stresses and 

consequently microcracking of the material. The addition of Ta reduces the domain wall pinning 

effect and improves the bipolar fatigue resistance. In order to understand the fatigue mechanism, 

a model based on oxygen vacancy accumulation is proposed. This model is expected to guide 

future fatigue studies that are concerned with novel lead-free KNN-based materials. 
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