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Study of the Characteristics of Partial Porous Air Thrust Bearihg

WANG Jian-min, DAT Yi-fan, LI Sheng-yi
(College of Mechatronics Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: A nonlinear model based on the finite element method is provided to compute the static characteristics of partial porous
gas thrust bearing, considering the tangential velocity slip at the bearing-film interface. Good agreement is achieved between theoretical
‘and experimental results on static load capacity, mass flow and static stiffness. The new modified Reynolds equation is proved to be a
proper model to investigate the characteristics of externally pressurized partial porous gas thrust bearing. With a change to the feeding
parameters of permeability coefficient, height or diameter of partial porous restrictors, the effect of the steady state characteristics, such
as mass rate of flow, load capacity and static stiffness are studied, Also the performance comparison among the thrust bearings with
orifice restrictors, partial porous restrictors and whole porous restrictors shows that this kind of bearing has promising potential in
application.
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Fig.4 Dimensionless load capacity, stiffness and mass flow of air thrust bearings with different permeability of porous restrictors
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