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Development of a Soft-Handling Gripper
Driven by a Piezoceramic Stack
(1st Report, Model Analysis and Minute Force Control)

Zhongwei JIANG, Seiji CHONAN and Masayuki SATO

This paper is a study on the development a soft handling two-fingered miniature gripper driven
by a piezoceramic stack. The system is essensially a magnifying mechanism cut out of a monolith.
It is composed of a piezoelectric actuator, a flexible-hinged two-stage linkage and a force sensor
attached at the tip of one of the fingers. A linkage that effectively transforms longitudinal expan-
sion/contraction of the actuator into lateral fingertip motion is designed. Furthermore, a highly
efficient compact force sensor is developed for measuring a minute force at the fingertip. The
mathematical model of the electromechanical system is developed and applied to the study of a PID
control problem where the gripper holds the object with a time-constant force 0.036 N.
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Fig. 1 Soft-handling robot.
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Fig. 2 Details of soft-handling gripper.
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Fig. 4 Variation of fingertip force vs. displacement.
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Fig. 5 Resonance curve.
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Fig. 6 Theoretical model of gripper.
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Fig. 7 Equivalent stiffness of Hinge A and Hinge B.
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Fig. 9 Model of Tensioner.
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Table 1 Equivalent stiffness parameters.
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Table 2 Control specification.
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