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Dinamic Stability of a Connected Rod Uuder
' Periodic Longitudinal Force

By Masaaki Sano

If a straight rod is subjected to a periodic longitudinal force which is less than
the static buckling values, the rod in general experiences only longitudinal vibration.
However, It is known, that for the relationship between the disturbing frdquency and
the natural frequency of the transverse vibrations of a rod, the straight rod becomes
‘dynamically unstable and transverse vibrations occur, namely the amplitudes of these
vibrations rapidly increase to large values. In this report, the dynamic stability of rods,
which are connected by a spring, under periodic longitudinal lording is investigated,
and regions of dynamic instability are determined, atong with experimental verification.

The boundaries of the first and the forth unstable regions, and the upper boendary
of the second unstable region obtained by tests agree well with the theory.

However, no correlation betwween them can be found experimentally regarding
the third unstable region and the lower boundary of the second unstable region.

The stiffness of the connecting spring does not influence the boundaries of unstable
region if the excitation parameter ¢ (=P:/(P,—P,)) is used to plot these boundaries.
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