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SCREW-MATRIX METHOD IN DYNAMICS OF
MULTIBODY SYSTEMS

Liu Yanzhu

(Department of Engineering Mechanics, Shanghai Jiao Tong University)

Abstracet In present paper the concept of screw in classical mechanics is cxpressed in
matrix form, in order to formulate the dynamical equations of multibody systems. The men-
toned method can retain the advantages of the screw theory but avoid the shortcomings of
the dual number. Combining the screw-matrix method with the tool of graph theory in Ro-
berson/Wittenberg formalism, we can expand the application of the screw thesrv 1o the general
case of multibody system. For a tree system, the dynamicel cquations for =ach 4l subsystem,
composed of all the outboard bodies connecred Ly i-th joint can be formulaied without the
constraint reaction forces in the joints. For a nontree system, the dynamical equations of sub-
systems and the kinematizal consistency conditisus of the joints can be derived using the loop
matrix. Th> whole crocess of calculation is unified in matrix form. A three-segment mani-

pulator is discussed as an example.

Key words dynamics of multibody system, matrix method in rigil body dynamics,
screw rheory, dynamics of manipulation tobots, dynamics of spatial

mechanisms.



