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A Non-recursive Formulation of Dynamic Force Analysis
in Recursive Multibody Dynamics
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Abstract

An efficient non-recursive formulation of dynamic force analysis has been developed for
serially connected multibody systems. Although derivation of equations of motion is based on a
recursive dynamic formulation with joint relative coordinates, in the proposed formulation,
dynamic forces such as joint reaction forces and driving force are computed non-recursively for
specified joints. The efficiency of the proposed formulation has been proved by the operational
count and the CPU time measure, comparing with that of the conventional recursive Newton
-Euler formulation. A simulation of 7-DOF RRC robot arm has been carried out to validate
solutions of reaction forces by comparing with those from a commercial dynamic analysis
program DADS.
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Table 1 Efficiency comparison between proposed method and the Newton-Euler method
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Table 3 Computational time comparison between proposed method and the Newton-Euler method

Proposed method (sec) Newton-Euler (sec) Ratio (Newton/Proposed)
Joint 1 0.364863e-04 0.768031e-04 2.105
Joint 2 0.352150e-04 0.732973e-04 2.081
Joint 3 0.339175e-04 0.676080e-04 1.993
Joint 4 0.345843e-04 0.624957e-04 1.807
Joint 5 0.342007e-04 0.539778e-04 1.578
Joint 6 0.336119e-04 0.417999%e-04 1.244
Joint 7 0.496852e-04 0.563670e-04 1.134
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