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(1) Research title

Development of a soft manipulator using artificial muscle and smart fluid.

(2) Name of researcher with title of position
Taro Nakamura, Associate Professor, Chuo University
(3)Summary

In recent times, the chances of robot-human contact have increased; hence, safety is
necessitated with regard to such contact. Thus, manipulators using a pneumatic rubber
artificial muscle, which is lightweight and flexible, are studied. However, this artificial
muscle manipulator has faults such as slow response and limited instantaneous power due
to operation by air pressure. Because of these faults, uncontrollable vibrations can occur,
leading to instability in the arm when an object is held and lifted. In this study, an artificial
muscle manipulator with 1 DOF and a variable rheological joint mechanism using MR
fluid is developed. Vibration control of the arm using MR fluid is realized when an object

is held and lifted, confirming the reduction in vibration due to the rheological effect.
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Fig.3 A schematic diagram of the manipulator
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Fig.4 Control method for a experimental systems
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Fig.5 A exverimental results of the step
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