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Transverse (flexural) Vibration of a 

Free-Free Beam 
• Bernoulli bending theory (1748) 

(Originally for isotropic materials) 

• Timoshenko bending theory (1921) 

(Originally for isotropic materials) 

• ASTM C1548-02 (Originally for Refractory 

Materials) 
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Longitudinal Vibration of a Free-Free Beam 

 



Torsional Vibration of a Free-Free Beam 
• ASTM C1548-02:  

• Compared to Timoshenko’s bending 

equations solved for shear modulus 

In Flex 
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