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Design and modeling of a multi-chamber pneumatic soft actuator

Li Zetong, Zheng Yixiao, Xu Zonggui, Cai Shibo, Bao Guanjun
(College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

Aiming at the current problems of soft actuators with single degree of freedom and insufficient research on
mathematical modeling, a multi-chamber pneumatic soft actuator with variable stiffness is proposed. The actuator is
inspired by the biological structure of octopus’s arms. It is equipped with one stiffness adjusting chamber and three
bend driving chamber. It is embedded with restraint springs and driven by coupling of multi-chamber air pressure,
which can achieve bending motion in any direction. Based on the deformed geometric configuration analysis of the
actuator and the equivalent spring model, the static model and kinematic model of the soft actuator are established,
and the mapping relationship between the input air pressure and the bending geometric parameters is given. An ex-
perimental system is built to conduct static model verification experiments and static controlled bending experi-
ments. The results show that within the air pressure range of 0.200 MPa, the experimental data are basically con-
sistent with the theoretical values, verifying the correctness of the theoretical model.

Key words: soft actuator, biomimetic structure, variable stiffness, kinematic model
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