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An Experimental Study on the Friction Forces in Low Friction and High
Speed Pneumatic Cylinders

D. S. Kim{Industrial Tech. Dept., KIMM), K. Y. Kim(Industrial Tech. Dept., KIMM), B. O. Choi(industrial
Tech. Dept., KIMM)

ABSTRACT

A Knowledge of friction force in pneumatic cylinders makes it possible to improve cylinder description
during simulation and to asses performance under changing operating conditions more accurately.

Such knowledge is particularly useful, for example, when modeling continuous pneumatic positioning systems or
predicting the operating conditions under which stick slip may occur, as well as in establishing preventive
maintenance procedures for pneumatic cylinders.

Friction force depends on a number of factors, including operating pressure, seal running speed on the cylinder
barrel and rod. barrel material and surface roughness, seal dimensions and profile, seal material, lubrication
conditions, cylinder distortion during assembly, and the operating temperature of cylinder components. This paper
shows a system for measuring the friction force caused by a seal used in pneumatic cylinders. Results of
experimental tests show that secal friction forces for grease lubricated service are clearly dependent on speed and
pressure and are less sensitive to other parameters, i.e.. barrel material and roughness, seal material, and profile.
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Fig.1 Schematic of Cylinder Tube-Piston Seal System
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(a) Seal Profile
Tt Seal Specifications
em Seal-1 Seal-2
H 3mm 1.5mm
D 16.4mm 16.4mm
d 12mm 10mm

(b) Seal Dimension
Fig.2 Seal Profile and Dimension
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Fig.4 Photo of Experimental Apparatus
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Fig.5 Seal-2. No Lubrication, Aluminum Tube
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Fig.6 Seal-2, No Lubrication, Stainless Steel Tube
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Fig.7 Seal-1, Lubrication, Alumminum Tube
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Fig.8 Seal-2, Lubrication Aluminum Tube
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