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An Analysis and Test for Leakage Flow of Sealless Cylinder

Kim sung-jong, Kim dong-soo and Lee seung-hyun
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Abstract

The cylinder without seal has a piston with air bearing which is partly cylindrical and conical
shape. The description of system geometry is deviation by the flow rate equation. 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. As a result of leakage flow test, it is evaluation to air bearing in sealless cylinder.
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Table 1 Dimensions of Sealless Cylinder

Cighs = 7]
Cylinder A& (d) 50mm
Stroke 500mm
Total Piston Length 208mm
Cylindrical Piston Length (13) 18mm
Conical Piston Length (1;2) 82mm
Clearance (c) 10um
Tapered Length (t) 20pm

Fig. 72 A7A%xel™, Fig. 82 Alzte Aglx
A el 9 A2E 2E wo]ge] Alxlelt)

=

s

AR N

Fig. 7 Drawing of Sealless Cylinder

Fig. 8 Piston and rod bearing of Sealless Cylinder
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Fig. 10 Piston leakage flow for position 500mm
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