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ABSTRACT

This paper analyzes three cantilever-types of piezoelectric actuators of bimorph, unimorph and 
monomorph in same volume to maximize tip displacement. Tip displacement of each actuator is
theoretically derived by using beam theory and numerical ly verified by FEM. It also investigates the 
tip displacements of each actuator due to the change of elastic layer. It shows that the piezoelectric 
actuator of bimorph generates the largest tip displacement among them.
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(d) Cross-sectional areas of cantilever-type 

piezoelectric actuators 
 

Figure 1. Structure of cantilever-type piezoelectric 
actuators

Table 1. Material property of elastic layer 

 
Table 2. Material property of piezoelectric layer 
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Figure 2. Bending motion of unimorph beam
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Figure 3. Bending motion of bimorph beam Figure 4. Bending motion of monomorph beam
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Table 3. Size of piezoelectric actuators and input voltage 

Figure 5. Finite element model of monomorph beam 

 
(a) Bimorph beam 

 
(b) Unimorph beam 

 
 (c) Monomorph beam 

 
Figure 6. Polarization direction and voltage conditions of 

cantilever-type piezoelectric actuators
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Figure 7. Displacement of piezoelectric actuators 
due to thickness of elastic layer

Table 4. Displacement of piezoelectric actuators 
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