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Fig 1 Spherical coordinates of gherical gas bearing
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conformal transformation
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Finite Eleanent Analysis of the PressureD istr ibution of Externally
Presaur ized Spher ical Gas Bear ingsW ith Inherent Canpensation

GUO L iang-bin*?, WAN G Zuwen®, BAO Gang?® L 1Jun’
(L Deparment o Traff ic and T rangportation, W uhan U niversity o Science and T echnology, W uhan 430070, China;

2 SM C Pneumatics Center, H arbin Institute o Technology, H arbin 150001, China)

Abstract: W ith regpect to the externally pressurized gpherical gas bearingw ith inherent compensation having
integrated pherical socket, an infinitesmal radius Ra was introduced to get rid of the bottleneck that
conformal transformation did not existw hen Bw as equal to zero. A seriesof equations for the analysisof the

boundary conditionsw ere deduced

Itw as found that the’ proportion dividing algorithm” w as als gpplicable

to the olution of the gas film pressure field of the externally pressurized gherical gas bearingw ith inherent
compensation and integrated spherical socket, though the boundary conditionsw ere different from that of the
gas bearing with portion gherical socket The center region in the gpherical gas film of the present gas
bearing w as dom inated by a stagnant air flow, and the pressure in the stagnant air flow region w as higher
than that in the other region of the gas bearing excluding the adjacent region of the orifice and remained

oconstant

Key words externally pressurized gas bearing; inherent compensation; pressure distribution; finite element;

ranpkmHw eighted residual method
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