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The fundamental bending frequency fn of a plate fixed at one edge but free at the other 
three edges is approximately: 
 
 

ρ
= D

2a

56.0fn                                                                                     (1) 

 
where 

 






 µ−

=
2112

3hED                                                                                  (2) 

 
where 
 
  E  is the modulus of elasticity 

a is the length 
b is the width 
h  is the thickness 
ρ  is the mass density (mass/area) 

a 
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Equation (1) is taken from Reference 1.  Note that the natural frequency formula is an 
approximation which does not directly depend on the width b.   
 
Reference 2 gives more detailed equations that explicitly include the width.  
 

 

Example 

A plate is 30 cm long and 30 cm wide.  The thickness is 1.27 mm. 

The material is aluminum. 

The plate is fixed along one edge but free along each other edge. 

 

The mass per area is 
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The plate stiffness factor is 
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The fundamental frequency is 
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