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Exact Solution of Transversal Vibration of a
Nonuniform Beam Under Axial Loading

E. Esmailzadeh A. R. Ohadi
Professor Ph.D. Candidate

Mech. Eng. Dept., Sharif Univ. of Tech.

Abstract

i Transversal vibration of a nonuniform Timoshenko beam under axial load- |
! Lng is studied. Governing equations considering external and structural damp- :
| ing is derived and simplified for some special cases. In one case, a fourth-order 1
| differential equation with variable coefficients in terms of angle of rotation due |
I'to the bending of the beam is obtained for free vibration of a beam without con- !
ISLdermg damping. Boundary conditions are taken as a concentrated mass at
, one end and elastic support at the other end. The frequency equation is obtained :
! using four linearly independent fundamental solution and then the Frobenius
1 method is used to get the exact solution. For a nonuniform clamped beam, ef-
| fects of concentrated mass, tensile and compressive axial loading on beam vibra- ;
| tional frequencies is studied. It is shown that zncreasmg the concentrated mass i
| and axial loading decrease the frequencies. Also it is observed that the accuracy |
: of the solution depends to the degree of the polynomials used in the coefficients !
1 of the governing differential equation. i
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