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The article investigates free and forced non-linear vibrations in three mechanical systems 
with one or two degrees of freedom. We designed our mathematical simulation of motion by 
reducing Lagrange equations of the second kind to their Cauchy form and subsequently in-
tegrating them numerically using a third-order Runge—Kutta method, taking into account 
the fact that the forces affecting the system do not depend on second derivatives of general-
ized coordinates. We considered those systems the typical components of which are a slid-
er-crank mechanism, a crosshead, a physical pendulum, a spring, a damper and a plane-
tary drive. We determined the number of equilibrium positions and their stability type for 
a vibration system featuring a planetary drive. We used the phase portrait and frequency 
response of the system to study its dynamics. Estimating the eigenfrequencies of the system 
via linearized models makes plotting the frequency response noticeably easier. 
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