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 ����� ����	i �
 Ei(t) �  �    �  �  �  �  �  �  

n , m � � �  � � �  � � �  � � �  � � �  � � �  � � �  � � �  � � �  

������ (rad/s) ��/��  ��/����  ��/����  ��/����  ��/����  ��/����  ��/����  ��/����  ��/����  

  
  

 "�#!� ./01���� ������ "�2� �� 345�, ��� 
        
�	��� (n,m) -  2.47 ±   476.55 i 

 
�	���   -13.87 ± 1262.18 i 

 
�	���   -13.87 ± 1262.17 i 

 
�	���   -33.41 ± 1940.83 i 

 
�	���   -51.23 ± 2589.01 i 

 
�	���   -54.35 ± 2640.19 i 

	 
����   -85.47 ± 3221.71 i 

 
�	���   -85.47 ± 3221.71 i 

 
�	���   -159.01±4392.13 i 
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Freq = 524.1077  rad/s                          Freq = 1366.463  rad/s                  Freq = 2780.324  rad/s 
m=1   n=1   i=1                                    m=1   n=2   i=2                             m=1   n=3   i=3 

  
Freq = 1366.463  rad/s                         Freq = 2106.231  rad/s                  Freq = 3478.506  rad/s 

m=2   n=1   i=4                                    m=2   n=2   i=5                             m=2   n=3   i=6 

  
Freq = 2836.378 rad                             Freq = 3478.506  rad/s                  Freq = 4745.109  rad/s 

m=3   n=1   i=7                                    m=3   n=2   i=8                             m=3   n=3   i=9 
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Actuator 

PZT properties: 
         E=126 GPa 
         υ12=0.2 
         ρ=7500 kg/m3 
         e31=6.5 C/m2 
         ξ33=1.5e-8 F/m 

 
Aluminum properties: 
         E=126 GPa 
         υ12=0.3 
         ρ=2800 kg/m3
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 Gp= -10 , Gi=1000 , Gd= 0.1  
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