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Mechanical Energy of the geometrically nonlinear column with non-prismatic rod under the generalized load

with a force directed towards the positive pole:
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The differential equations of motion in the axial and lateral direction were obtained in the following form:
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f REMARKS \

The work includes theoretical considerations, numerical analysis and experimental research on the issue of free vibrations of a geometrically nonlinear column within the range of a rectilinear form of static
equilibrium. The column was loaded with a follower force directed towards the positive pole a case of specific load. The problem was formulated on the basis of Bernoulli - Euler's theory and Hamilton's
principle. Due to the occurring geometric nonlinearity, in order to obtain a solution, the perturbative method was used - the small parameter of amplitude method.

The research results illustrate the influence of the variable shape of the rod as a component of a complex slender column on the values of the bifurcation load and natural frequency. On the basis of a series
of tests, the most advantageous rod shape outlines were determined in terms of column strength. The possibility of controlling the dynamic properties of the system by means of variable parameters
of the approximating functions was also analyzed. The research was experimentally verified in terms of the variability of the natural frequency as a function of the external load. Potential reasons for
Qe differences between theoretical and experimental research were indicated. /
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