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Four-bar Linkage Modeling of Two Fingered Grasping

Guan-Syun Wu, Jian-Rong Chen, C. H. Liu
Dept. of Mechanical & Electro-mechanical Engineering
Tamkang University

Abstract

In this study dynamics of four-bar linkage is utilized to model the rotation motion of two fingered robot
grasping. Velocity and acceleration of the object being grasped are first found by kinematic relations of the
four-bar linkage, then contact forces between fingers and the object can be determined from Newton’s
second law of motion, which includes normal forces and friction forces on both fingers. Then the sign of
normal force may show if losing contact at either one of the two fingers, and Coulomb’s Law of friction is
used to determine if slipping occurs. Results show that as fingers rotate faster, the object is more liable to
slipping, causing a reduced graspable angular region. Angular acceleration has no apparent effect on the
length of graspable angular region.

Keywords : Robot Grasping, Planar four-bar linkage, Coulomb’s Law of friction.
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