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ABSTRACT
Interaction of the longitudinal and bending rod vibrations under action of a short longitudinal impact is investigated. First the elastic system behavior under action of the compressing dynamical force with the value which essentially exceed the Euler critical force [1]. It is established that the maximal growth of the bending amplitude has place for one of the buckling modes with high number. The close problems are investigated in [2]. In [1,2] the reason of lateral motion is connected with the initial imperfections. 
As a rule, in problems of the rod stability under longitudinal dynamical loading it is supposed that the compressing force is constant with respect to the longitudinal co-ordinate. In [3] the short longitudinal impact on the rod end is studied. It is supposed that the impact time is shorter than the time during which the axial wave covers two times the rod length. The wave reflects from the clamped and free rod ends, and it leads to a periodic longitudinal compression and extension. Introduce dimensionless variables for which both the rod length and the wave velocity are equal to unit. Then the length of impact 
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 is less than 2 and the period is equal of longitudinal excitation is equal to 4. In Fig. 1 a semi-strip 
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 which is divided in the parts with compression (+), zero (0), and extension (-) longitudinal stresses, is shown.
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                                                                          Fig. 1.
    In [3] in linear approximation the bending rod vibrations in presence of the initial imperfections are studied, and  the parametric resonance is noted. Here the parametric stability of bending vibrations is investigated in the case when the imperfections are absent. The problem is approximately reduced to the linear ordinary system with periodic coefficients. The characteristic indices 
[image: image4.wmf]r

 are found. If 
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 >1 then the unbounded growth of amplitude has place. This result is incorrect because the studied mechanical system is conservative when impact is finished. That is why the nonlinear system in partial derivatives describing the axial-bending vibrations is obtained. By using the Bubnov-Galerkin method this system is reduced to the system of ordinary differential equations. The Cauchy problem for this system with the non-zero initial is solved numerically. For some values of the system parameters the mutual transferring of axial and bending vibrations is noted. In Fig. 2 two examples of the bending amplitude are presented. This phenomenon is similar to the vibrations of a pendulum on the elastic suspension. Also it is interesting to take ino consideration the visco-elastic forces.
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                                                                            Fig .2.
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