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Identification of Tribological Parameters of Pneumatic Cylinder with High
Pressure Freon
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ABSTRACT

The issues of fuel wastes and nuclear power are getting more visible nowadays. This makes the renewable
energy becomes the focus of the innovation no matter in the industries or in the academies. The photoelectric
transformation efficiency would be enhanced by cooperation to the solar tracker. The passive tracer socks the
sunlight up by two bottles of Freon which contain solar lower boiling temperature and latent heat. Through the
imbalance of the sunlight illumination changes the pressure in these two Freon bottles. It drives the motion of
Pneumatic Cylinder and makes the slide crank mechanism switch its trajectory between linearity and rotation.
based on LuGre module and focuses on stick-slip effect generated by the motion of Pneumatic Cylinder in the
solar tracker. Thereon, gather the Tribology Parameters from the Pneumatic Cylinder by using pressure sensor,
shifting sensor and the data recorder and further analyzing through MS Excel ~ Matlab to identify the Tribology
Parameters of the Pneumatic Cylinder from LuGre module. As result, the dynamic Friction is related to the air
chambers of the Pneumatic Cylinder and the temperature of Freon. Under normal temperature, the tribologic
parameters of the pneumatic cylinder are Fe=16.44N-F =28.16 N+ Vs =11.38 mm/s~ %2 =0.1615 N-s/mm.

The dynamic tribologic parameter o is 0.65~0.79N/mm.

Keywords : pneumatic cylinder, solar tracker, tribologic parameter, LuGre model
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