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4.2Torsional  Vibrations of uniform bars:  

 

free/free (torsional) 
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Table (2) Boundary conditions for torsional 
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4.3Transverse vibration of bars: 

Consider  a  bar on  transverse vibration the formulation of its equation of 
motion can be carried out as follows: 

 

 
Figure (1) 

The analysis to be presented is based upon the Bernoulli-Euler equations and 
ignores shear and rotary inertia effects. An element of a shaft is shown in 
above figure . Applying  Newton 2nd  law the v direction for small 
deflections 
 

 

 

 
Where 
S   …… Shear force. 

   ……Material density. 
A   ……. c.s.a 
V   ……. Deflection of the bar from static. 
W …….. weight per unit length. 
 
 Equation (1) reduced to 
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Since rotary inertia effects are ignored the sum of moments on the element are 
zero so that 
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Table (3) Boundary condition for the transverse vibration of beam. 
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Free Vibrations 

 

So eqn. (8) is sued for free vibration Transverse. 

Ex:4.4 free/free (free vibration) 

From table 3 get the boundary conditions. 

 

 



49 
 

 

 

 



50 
 

 

 
From table 4 with respect to eqn. (9). 
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Ex:4.5 Clamped/free bar (free vibration) 

 
From table 4 .with respect to eqn. (10). 

 

 

 

                      


