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Multi-layered piezoelectric actuators (MPAs) are commonly used to control injection valves in combustion engines. The 
functional and structural integrity of such devices is associated with the loading conditions as well as with the MPA-design. 

In this work, commercial multilayered piezoelectric actuators have been characterized under distinct thermo-electro-mechanical 
loading conditions to predict their response in service. An acoustic emission microphone has been set up to the machine in 
order to detect the possible onset of cracks in the actuator during loading. In addition, the stiffness of the testing machine has 
also been adjusted to simulate realistic conditions. The adaptation of the universal testing machine has enabled the measurement 
of mechanical stress, strain, electrical charge (polarization) and the applied electrical voltage (electrical field strength) within the 
MPA. Hence, the stiffness, dielectric hysteresis, butterfly loop and the performance have been determined. 
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