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Static and Dynamic Study on Static and Dynamic Characteristics of Axial
Compressed Cantilever Piezoelectric Bimorph

HU Kaiming, WEN Lihua, WANG Lihao
(College of Astronautics,Northwestern Polytechnical University,Xi’an 710072, China)

Abstract; The method of increasing the end output displacement and force by applying axial compressive force to
the cantilever piezoelectric bimorph end was studied in this paper. The FEM analysis was carried out, the elastic an-
alytical solution and the modal equations were deduced, demonstrating a good coincidence between them. The result
shows that under 120 V and 5.5 N axial forces, a 0. 25 N ending block force and a 5 mm ending free displacement
which is 3 times bigger than the original bimorph are obtained. However, the first nature frequency displays acceler-
ated decreasing as the axial force increasing, When the axial force reaching the first-order buckling load, the first na-
ture frequency tends to be 0, and when it is 70% of the first-order buckling force, the nature frequency still can be
45 Hz, which is a great advantage over the conventional servo actuator. Therefore, this actuator can improve the
stability and controllability of micro air vehicle (MAV) effectively.
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