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Abstract

This paper presents a systematic formulation for the kinematic and dynamic analysis of
flexible multibody systems. The system equations of motion are derived in terms of relative and
elastic coordinates using velocity transformation technique. The position transformation equa-
tions that relate the relative and elastic coordinates to the Cartesian coordinates for the two
contiguous flexible bodies are derived. The velocity transformation matrix is derived systemat-
ically corresponding to the type of kinematic joints connecting the bodies and system path matrix.
This matrix is employed to represent the equations of motion in relative coordinate space. Two
examples are taken to test the method developed here.
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Table 1 Material properties and dimensions of a

beam
Mass density (g/cm?) 2.699
Young’s Modulus 6.895 % 10
(dyne/cm?
Inner radius (cm) 4.0
Outer radius (cm) 5.0
Length (cm) 400.0
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Fig. 4 Vertical position of point P on a simply
supported beam
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Table 2 Inertia properties and dimensions of manipulator arms

Principal moment of inertia(kg-m?)
Body no. Mass(kg) Length(m)
Ixx Iyy IZZ
1 50.00 0.3 0.0195 0.0047
2 30.525 4.0 0.0625 40.73 40.73
3 38.156 5.0 0.0782 79.53 79.53
4 200.0 0.5 0.0078 0.0834 0.0834
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