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Model Optimization and Parameter Identification of
Pneumatic Membrane Actuators

JIN Zongheng, LI Shiwei, SHANG Qunli
(School of Information Engineering, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract: In pneumatic control valves, the development of control algorithms for intelligent electrical valve positioners usually
needs to be based on the pneumatic membrane actuator model; In this paper, traditional Karnopp friction model is applied to optimize
pneumatic membrane actuators, and modify the dynamic and static friction judgment condition critical speed (DV) , the modified model
is used to solve how to select the problem of the DV. The parameter identification method of traditional pneumatic membrane actuator
model is improved, and the multiple linear regression and least squares method are applied to estimate the mass of moving parts,
spring stiffness coefficient, preload force, Coulomb friction and viscous friction coefficient in the pneumatic membrane actuator, and
the parameter selection result is determined by the actual air chamber pressure and the standard error ¢ of the estimated air chamber
pressure, the correlation coefficient R* and the p-value corresponding to each parameter in the parameter vector . The friction model
is integrated into the dynamic model of the pneumatic thin film actuator, and the effectiveness of the parameter identification method
is verified by the simulation and experiment. The simulation and experimental comparison are carried out under the stimulus of step
signals and random signals with different amplitudes in the open-loop, the results show that the integrated friction model can accurate-
ly simulate the dynamic process of the pneumatic membrane actuator, the model and parameter identification method are also applica-
ble to other mechanical equipment.

Keywords: pneumatic diaphragm actuator; karnopp friction model; multiple linear regression; least squares; parameter identifica-

tion
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