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Abstract — A number of examples of the research carried at IDMEC and the different
collaborative works will be presented. These applications involve:

e passive safety of road and rail vehicles

e impact and human locomotion biomechanics

e automotive and railway dynamics

e control of multibody systems
In the process of presenting the different applications potential future developments are discussed.

The framework for development can be described as follows. The structure of the equations of
motion of multibody systems allows the incorporation of the equilibrium equations of a large
number of disciplines and their solution in a combined form. The description of the structural
deformations exhibited by the system components by using linear or non-linear finite elements in
the framework of multibody dynamics is an example of the integration of the equations of
equilibrium of different specialties. Of particular importance in the applications pursued with the
methodologies proposed is the treatment of contact and impact which are introduced in the
multibody systems equations either by using unilateral constraints or by applying a continuous
contact force model. The readily availability of the state variables in the multibody formulation
allows for the use of different control paradigms in the framework of vehicle dynamics,
biomechanics or robotics and their easy integration with the multibody equations.
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