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K, P + K, =-0.0570256932P + 15010.710
K(P) = (0 < P < 0.2483MPa)
K,P + K, = 0.008583153863P - 259. 787
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(17)
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Research on identifying the three-element model for pneumatic muscle

*

Xing Kexin® , Xu Jianming ", He Defeng” , Zhang Guijun”, Wu Jun”®
( " College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
( ™ Department of Control Science and Engineering, HuaZhong University of Science and Technology, Wuhan 430074)
Abstract

Based on the three-element model for pneumatic muscle (PM) proposed by Reynolds, the experiments were

conducted to identify the parameters of the PM model. The experimental results demonstrate that the contractile ele-

ment F, increases linearly with the pressure P, but a piecewise linear relationship is shown between the pressure P

and the spring factor K, which rises up first and then declines with respect to the consistent increase of the pressure

P. Therefore, the improved segmented three-element model was used to describe the PM model. In consideration of

the small effect on the output force of PM, the damping factor B was treated as a bounded function. Finally, two

different sliding mode controllers were designed and the control experiments demonstrated the effectiveness of the
proposed model.

Key words: pneumatic muscle(PM) , three-element model, spring factor, segmented model, bounded function
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