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ABSTRACT

A virtual work form of flexible multibody dynamic formulation with rotary inertia has been derived.

For the analysis of large flexible multibody systems, deformation modal coordinates have been

employed to represent coupled motion between gross and vibrational motion. For the efficient evalua-

tion of the entries in the mass matrix, a flexible body has been treated as a collection of mass points.

The rotary inertia was generated from the consistent mass matrix in a finite elemcni model. Deforma-

tion mode shapes were obtained from finite element analysis. Bending and twisting vibration analyses

of a cantilever have been carried out to see rotary inertia effects. A space flexible robot simulation has

been also carried out to show effectiveness of the proposed formulation. This formulation is effective

to the model that consists of beam, plate, or shell element that contains rotational degree of freedom

at the nodal point. It is also effective to the flexible body model to which a large lumped rotary inertia

is attached.
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of the flexible manipulator system
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Principal moment of inertia (kgm?)
Body No. Mass(kg)
Ixx' Iy‘y' [zz
Body 1 50 0.0195 0.00469 0.0195
Body 2 45.786 0.09668 101.8122 101.8209
Body 3 57.234 0.11238 198.8017 198.8104
Body 4 160 0.007822 0.0834 0.0832
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Table 2 Lumped mass and rotary inertia of elbow joint

! Principal moment of inertia (kgm?
Joint name Mass(kg)
Ixx Iy'y' Iz'z
Joint 2 7.631 0.03616 0.03616 0.02146
Body 2 -
Joint 3 7.631 0.03616 0.03616 0.02146
Joint 3 9.539 0.0451 (.0451 0.026828
Body 3 -
Joint 4 9.539 0.0451 0.0451 0.026828
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