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Characteristics Analysis of Sealless Cylinders

H. S. Seo (KIMM), D. S. Kim (KIMM), C. S. Ryu (KIMM)

ABSTRACT

The study of Sealless Cylinder is presented. The cylinder has a piston with air bearing. The piston has a partly
cylindrical and partly conical shape. The description of system geometry is follows by the flow rate equations. Then

pressure distribution and Bearing force equations are derived. Several non dimensional parameters are suggested. The

relationship among bearing force,

leakage flow and geometry of the bearing is investigated by simulation. And

determination method for optimal design of sealless cylinder is given. A prototype of sealless cylinder which had rod

bearing with four pockets, five pockets, and six pockets was built respectively.
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Fig. 1 Schematic of Sealess Cylinder
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Fig. 2 Geometry of the Bearing Part
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Fig. 3 Geometry of the Conical Bearing Part
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Table 1 Dimensions of Sealless Cylinder

& &5 7]
Cylinder A5 (d) 50mm
Stroke 500mm
Total Piston Length 208mm
Cylindrical Piston Length (I23) 18mm
(‘omcal Plston Length (112) 87mm
Clearance (c} 10pm
Tapered Length (t) 20pm
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Fig. 7 Drawing of Sealless Cylinder



Fig. 8 Sealless Cylinder

Fig. 9 Piston of the Sealless Cylinder
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Table 2 Rod Bearing (4, 5, 6 Pockets)

4 Pockets
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5 Pockets
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