
ENGINEERING TRANSACTIONS • Engng. Trans. ,. 43, 1-2, 113-136, 1995 
Polish Academy of Sciences • Institute of Fundamental Technological Research 

INTERNAL AND COMBINATION RESONANCES 
IN A KINEMATICALLY EXCITED SYSTEM 

OF NON-PRISMATIC RODS (*) 

A. F O RYŚ and A. S. F O R Y Ś (KRAKÓW)

Internat and periodic combination resonances in a system of three coupled non-pris­
matic rods with articulated joints are analyzed. The resonances are of a parametric nature. 
The transverse vibrating system is placed on the vertically moving support. In the equa­
tion of motion two kinds of nonlinearities of geometrical nature appear. The considered 
problems may have a practical significance for the paraseismic phenomena when the weak 
excitation may cause great effccts because of the autoparametric resonances. 

1. lNTRODUCTION

Vibrating nonlinear coupled systems are rich in many kin ds of resonances 
(e.g. interna! or combination resonances) [1]. Examples of the kinemati­
cally forced mechanical systems in which parametric or autoparametric res­
onances occur are given in the papers [2- 7]. Appearance of autoparametric 
resonance is due to the coupling of elements of the system. 

U sually the resonance phenomeua in mech ani cal systems are undesir­
able. Hence, our a.im is to avoid the resonance states or to minimize their 
disadvantageous effects. One of the methods is the optimal structural de­
sign which can maximize the frequency range without resonances. However, 
if such procedure does not e_liminate the resonance phenomena, their effects 
should be minimized by minimization of some objective functions (measures 
of the phenomenon), more often the amplitudes of vibration in a steady 
state of resonance. 

In this paper a parametric optimization of a plane system of non-pris­
matic, viscoelastic rods subjected to conditions of interna! or combination 
resonance is considered. Transverse harmonie load acts on the horizontal rod 
and the system is placed on a vertically moving support. Such a system is 
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metric phenomena can play an essential role in processes of destruction of the 
object described because weak excitation (e.g. kinamatic) may cause large 
effects due to the autoparametric resonance. For a real system, when there 
is an appropriate tuning of frequencies, large values of amplitudes can occur 
and become dangerous. The analysis presented in this paper may be helpful 
in considerable reduction or total elimination of these dangerous effects. 
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