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Performance Evaluation for Piezoelectric Unimorph Actuator with Stress
Distribution
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ABSTRACT

This paper deals with the performance evaluation of piezoelectric unimorph actuator. In the unimorph design, the thickness
ratio of substrate to piezoelectric material and the elastic modulus ratio of substrate to piezoelectric material are important
parameters. There exists only one structural configuration that satisfies the optimal condition among them, and actuators using
that configuration exhibit better actuating displacements. Another design parameter is the piezoelectric coefficient which can be
improved due to the induced tensile stress and voltages. The application of the tensile stress to the piezoelectric material makes
it get higher piezoelectric coefficient and the total displacement performance of the unimorph actuator is improved. Finally, the
piezoelectric actuator system with spring elements is fabricated and it shows higher actuating displacement capability.
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Table 1 Specimens

Elastic Thickness
Substrate | Modulus (mm) No. &
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Fig. 1 Comparison of displacement at simply
supported condition(500V ).
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Fig. 2 ds; coefficient measurement system.
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Fig. 4 Displacement measurement of the actuator
with compressive pre-load.
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Fig. 5 Displacement of specimens with pre-load.
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Fig. 8 Stress distribution of specimen S1.

Table 2 d;; and displacement variation
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Table 3 Max. extension and spring constant of spring
elements

Spring Max. extension Spring constant
Long length 28.7 mm 0.17 N/mm
(35mm)
Short length
(30mm) 24.6 mm 0.2 N/mm
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Fig. 10 Displacement of the actuator system.
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