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Lubrication Analysis of Thrust Bearings in Scroll Compressors

Byung-Jik Kim (Digital Appliance Research Laboratory, LG Electronics Inc.) bjikkim®Ilge.com

ABSTRACT

A method of lubrication analysis of thrust bearings in scroll compressors is proposed. A thrust bearing of typical
scroll compressor is analyzed to investigate effects of bearing surface deformation.

Keywords : scroll compressor, thrust bearing, orbiting motion, Reynolds equation
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film thickness, m

clearance at orbiting scroll center, m
film pressure, Pa

radial coordinate, m

rs orbiting radius, m

t time, s

%, ¥, z coordinate system fixed at main frame, m
Xq position of bearing load in x direction, m
Ya position of bearing load in y direction, m
F,  bearing load, m

H power loss, W

V,  radial component of velocity, m/s
circumferential component of velocity, m/s
orbiting speed, m/s

tilting angle in y direction, rad

tilting angle in x direction, rad
deformation angle of bearing surface, rad
oil viscosity, Pa-s

circumferential coordinate, rad

crank angle, rad

rotational speed, rad
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Subscripts
1 main frame
2 orbiting scroll
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Fig. 1 Typical scroll compressor.



Fig. 2 Model of analysis.
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Table 1 Condition of numerical simulations.

Rotational speed 3600 ipm(cw)
Oil viscosity 0.015Pas
Orbiting radius 4 mm
Inner diameter of thrust bearing 50 mm
Outer diameter of thrust bearing 90 mm
Inner diameter of oil groove 70 mm
Outer diameter of oil groove 80 mm
Deformation angle 0~3x10* rad
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Fig. 5(b) Bearing performance (overload).
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Fig. 6 Effects of bearing surface deformation.
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