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Stick-slip Motion of Pneumatic Cylinder
Sakiichi Okagg, Yoshitsugu Kamiya, Michio Mitra and Yasuo Yokoyama

When the difference of pressures between inlet cylinder chamber and exhaust one is small and
also the sliding velocity of piston becomes considerably small, the stick-slip motion is generat-
ed. Under some assumptions, the approximated practical equations of motion of pneumatic
cylinder is obtained. The period of stick-slip motion and the displacement of piston during one
period of stick-slip motion are also obtained by approximated equations. Analytical results
show that the period of stick-slip motion and the displacement of piston are affected by the
position of piston, orifice area of speed controller, pressure of air supply and so on. For example,
in the case of meter-out circuit, the period of stick-slip motion and the displacement of stick-slip
motion increase as the volume of exhaust cylinder increases. On the contrary, in meter-in
circuit, both period and displacement decrease as the volume of exhaust cylinder increases. In
either case, the period and the displacement decrease as the pressure of air supply increases. But
the influences of load on the period and the displacement are quite small. These results are
shown in various diagrams. The theoretical results agree well with the experimental studies.
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Fig. 1 Model of the pneumatic cylinder
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Fig. 2 Calculated results of stick-slip motion of pneumatic cylinder (M-O circuit)
M=8.64kg, [=15.0cm, A2=19.6 cm?, ¢=0.87, C:1=3.0X10"%cm?, C>=5.84x107% cm?,

Ps=4.9X10° Pa, P=9.8X10*Pa, A=0, x=1.2
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