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Gripping Force Fluctuation Simulation of
an Elastic-Fingered Gripper
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Abstract

This paper presents a numerical simulation of gripping force fluctuations of a robot gripper

in pick-and-place operations. This gripper consists of a linear actuator and two elastic fingers

that are formed by bending a narrow strip of thin elastic plate. Its gripping mechanism utilizes

large elastic deformation of the fingers to transmit force and motion of the actuator. To address

large elastic deformation of the fingers, the gripper is modeled as a series of rigid links

connected by torsional springs. The equation of motion of the gripper is derived on the basis of

Lagrange’s equation of motion. A gripping force fluctuation of the gripper in a pick-and-place

operation is shown by performing a time-history analysis of the motion with Newmark’s g

method.
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Fig.1 Discretized model of the gripper
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Fig.2 Discretized model of an elastic member
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Fig.3 Model of the gripped object
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Fig.4 Gripper and the object
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Fig.5 Time history of the displacement of the gripper
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Fig.6 Time history of the gripping force
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