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Application of 3x3 rotational matrices in deriving the
equation of motion of elastic robotic arm with revolute-

prismatic joints
M. H. Korayem'', A. M. Shafei’, S. F. Dehkordi’

1- Prof. of Mech. Eng., Iran Univ. of Science and Tech., Tehran, Iran
2- PhD. Student of Mech. Eng., Iran Univ. of Science and Tech., Tehran, Iran
3- MSec. Student of Mech. Eng., Iran Univ. of Science and Tech., Tehran, Iran

*P. O.B. 1684613114 Tehran, Iran. hkorayem@iust.ac.ir

Abstract- The main goal of this paper is to present a mathematical model for inverse dynamic equation of elastic
robotic manipulator with revolute-prismatic joints. Due to the fact that there is no limitation on the number of
mechanical arms, the proposed model must be extracted based on a systematic and automotive algorithm. Also
according to the high computational complexity, the equations should be formed by a recursive formulation. Hence, a
recursive and systematic methodology for deriving the equation of motion of n elastic robotic arm with revolute-
prismatic joints is presented. The inverse dynamic equations for this robotic system are obtained based on Gibbs-Applle
formulation. All dynamic expressions of a link are expressed in the same link local coordinate system. Finally, in order
to show the ability of this formulation in deriving and solving the equation of motion of such systems, a computational
simulation for a flexible single robotic arm with revolute-prismatic joint is presented.
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