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Abstract

The free vibration analysis of cantilevered plates and beams 

with thickness 5 mm. The lengthwise was fixed 500 mm and the 

breadthwise was varied with the geometric ratios of 0.25 up to 20 

were analysed by means of the finite element analysis. The 

analysis was used to calculate the first 40 natural frequencies 

and mode shapes. The mode shape was used to identify the 

behaviour of cantilevered beam-like or plate-like. The transition 

curve from cantilevered plate-like to cantilevered beam-like 

behaviour was found in polynomial form. 
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Material
Density

(kg/m3)

Young’s

modulus 

(x109 N/m2)

Poisson’s

ratio

Carbon steel 7850 210 0.29 

Cast iron steel 7150 179 0.22 

Stainless steel 8030 193 0.27 

Aluminum Alloy 2700 70 0.33 

 3 

 2 

 2 

Density

(kg/m3)

Young’s

modulus (x 

109 N/m2)

Poisson’s

ratio

7850 210 0.29 

8030 210 0.29 

7150 210 0.29 
Density

2700 210 0.29 

7850 210 0.29 

7850 193 0.29 

7850 179 0.29 Young’s

modulus 7850 70 0.29 

7850 210 0.29 

7850 210 0.33 

7850 210 0.27 Poisson’s

ratio 7850 210 0.22 
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Mode
Natural

Frequency (Hz) 
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(5,0) 1441.9 5 
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(7,0) 2670 7 

(8,0) 3421.2 8 

(9,0) 4262 9 

(10,0) 5191.3 10 
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English Letters 
A   =  (m2)

a   =  (m) 

b   =  (m)

D   = flexural rigidity of the plate 

E   =  (N/m2)

f   =  (rad/sec) 

h   =  (m) 

I   = moment of inertia of a plane area (m4)

r   = 

t   =  (m) 

Greeks
n   =  (rad/sec) 
2  =  (rad) 

   =  (kg/m3)

  = a constant depending on the mode 

  = 
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