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The dynamic loads hysteresis model of pneumatic muscle actuator

CHEN Zhipei, XIE Xianquan, TAO Zhicheng, ZHU Liyao, BAO Guanjun
(College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

Pneumatic artificial muscle is a new type of flexible actuator, but due to the use of non-linear materials such as
silica gel, there exists obvious hysteresis, and its hysteresis parameters change with different loads. Based on the
generalized Prandtl-Ishlinskii hysteretic model, the load-dependent generalized Prandtl-Ishlinskii ( LGPT) model is
established by introducing the load parameters of pneumatic muscles. Experiments in the load range of 0 — 100 N
verify that the model can describe the asymmetric hysteresis characteristics of pneumatic muscle under dynamic
load, and the maximum position error of hysteresis loop is less than 1 mm. Using the inverse of LGPl model as a
feedforward PID to control pneumatic muscle-driven dexterous hand, the angle tracking experiment is carried out
under different loads. Compared with the PID control without feedforward, the experimental results show that
adding the feed-forward loop based on LGPI model can save energy and improve the response speed and control ac-
curacy of the control system.

Key words: dexterous hand, pneumatic muscle, Prandtl-Ishlinskii, hysteresis, dynamic load
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