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This work presents a study for structural dynamic analyses of nonlinear multibody systems, by a time- discontinuous Galerkin finite element method. A single-field formulation is used with the displacements approximated as a parabolic function continuous within each time slab, but discontinuous across time levels. Since the resulting system of equations is prone to high frequency oscillations the algorithm presented is well suited for the solution of such problems as it provides unconditional stability, third order accuracy and high frequency numerical damping. For conservative systems the relative difference in total energy at each time step is used as error indicator and an adaptive time stepping procedure is used to select the proper time step size. The solution for a linear oscillator gives access to the applicability of the algorithm to more complex problems and then the scheme is applied to a strongly nonlinear oscillator whose results are in excellent agreement with their analytical counterparts. The scheme allows the freedom to choose whatever initial time step size, since it searches for the best time step size that will provide the desired accuracy. 
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