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Effect of Axial Force on the Lateral Vibration Characteristics
of Timoshenko Beam Under Free Boundary Condition

WANG Le, YU Muchun

(China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract: The partial differential equation of Timoshenko beam’ s free vibration with axial force is
established based on equilibrium equations and the relationship between internal forces and displacements.
The partial differential equation is solved by variable separation approach, the equation of Timoshenko
beam’ s frequencies is provided. The method of deduction is validated by the results of Euler beam without
axial force. The Timoshenko beam model with annular cross section is built to estimate the effects of axial
force on the lateral vibration characteristics of the missile, the results show that the effect on natural
frequencies decreases with the increase of orders.

Key words: Timoshenko beam; axial force; free boundary condition; natural frequency
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