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D  electric displacement 

T  mechanical stress 

S  mechanical strain 

E  electric field 

d  piezoelectric coefficient 

s
E
  elastic constant  

εT
  permittivity 

A  amplitude 

b  width 

A1, A2  Lame parameter 

ds  infinitesimal distance 

fk  the k
th

 natural frequency 

Fk  modal control force 

h  shell thickness 

D  bending stiffness 

k  modal number 

kij  bending strain 

Mij  bending moment 

Nij  membrane force 

K  membrane stiffness 

Nk  coefficient in distributed control force 

qi  external excitation 

Qi3  transverses shear stress 

R  radius 

R1, R2  radii of curvatures 
ο
ijs   

membrane strain 

kT
∧

  
modal control force component

 

t  
time 

ui  displacement 
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us  unit step function 

Ui  mode shape 

Y  modulus of elasticity 

Yp  modulus of elasticity of actuator 

Ystator  modulus of elasticity of the stator material 

αi  spatial coordinates (i=1,2,3) 

φ  angle 

φ
a
  actuator control force 

ηk  modal participation factor 

ρ  mass density 

λ  wave length 

µ  Poisson’s ratio 

ω  frequency 

ωk  the k-th natural frequency 


