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Motion Analysis of Vehicles Based on Multibody Dynamics

and Reproduction of Motion Data Using a 6 DOF Parallel Manipulator

Takahiro UEDA** and Makoto IWAMURA ***

In this paper, we develop a vehicle motion analysis system that can estimate various characteristics of
automobile, e.g., ride comfort, at the design stage. Firstly, we build up a detailed automobile mathematical model
that can compute vehicle motions for arbitrary system parameters and driving conditions based on multibody
dynamics theory. Then the computed motions are reproduced by a 6 DOF parallel manipulator. Some numerical
and experimental results are shown to confirm the effectiveness of the proposed system.
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Fig. 2 Rear suspension (swing axle type)
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Fig. 3 Kinematic tree/loop chart of swing axle suspension
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Fig. 4 Multibody vehicle model
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Fig. 5 Kinematic tree/loop chart of full vehicle model
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Fig. 9 Acceleration sensor
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