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Exact Closed-Form Solution for Vibration Analysis of Truncated Conical and Tapered Beams Carrying Multiple
Concentrated Masses
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In this paper, an exact closed-form solution is presented for free vibration analysis of Euler-Bernoulli conical and
tapered beams carrying any desired number of attached masses. The concentrated masses are modeled by Dirac’s
delta functions which creates no need for implementation of compatibility conditions. The proposed technique
explicitly provides frequency equation and corresponding mode as functions with only two integration constants which
leads to solution of a two by two eigenvalue problem for any number of attached masses. Using Basic functions which
are made of the appropriate linear composition of Bessel functions leads to make implementation of boundary
conditions much easier. The proposed technique is employed to study effect of quantity, position and translational
inertia of the concentrated masses on the natural frequencies and corresponding modes of conical and tapered
beams for all standard boundary conditions. Unlike many of previous exact approaches, presented solution has no
limitation in number of concentrated masses. In other words, by increase in number of attached masses, there is no
.considerable increase in computational effort
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