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The Effects of Revolute Joint Clearance on the Kinematic Behavior of the 3RPR
Planar Parallel Manipulator

S.M. Varedi-Koulaei M. Bamdad B. Fathi

Abstract To create a relative movement between connected members in a mechanism, the presence of
clearance in the joints is inevitable. In addition to raise errors in positioning accuracy, the presence of
clearance is one of the most important factors in causing impact, shock, and thus the production of
vibrations and sound during the operation of the mechanism. Tolerances and errors due to the process of
design and construction, wear and corrosion of joints after a certain period of work and thermal effects
are known as the most important sources in creating and increasing clearance. Obviously, if there is a
clearance in the revolute joints, one or two degrees of uncontrollable freedom are added to the
mechanism, which can be the source of the error. In this paper, the clearance effects of revolute joints on
the kinematic behavior of a 3RPR parallel robot are examined. Parallel robots are modeled in the Adams
Dynamic Analysis Software, and the simulation results are compared for two ideal (without clearance)
and real mode (with clearance). The effects of joint clearance size and its effect on robot behavior are
also evaluated. Numerical results show that by growing the size of the clearance, the values of velocity
and acceleration increase dramatically.

Key Words Joint Clearance, Kinematics, Dynamic Analysis, ADAMS Software, 3RPR Planar Parallel
Manipulator.
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