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Oil Film Characteristics of Deep-Shallow Pocket Hybrid Bearing

ZHANG Yao-man, YU De-guang, YANG Qing-bo
(School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819, China.
Corresponding author; ZHANG Yao-man, E-mail; zhangyaoman@ mail. neu. edu. cn)

Abstract: The deep-shallow pocket hybrid bearing of spindle assembly of the high precision CNC
lathe was taken as the object, the computational fluid dynamics software was used to analyze oil
film characteristics of deep and shallow pocket hybrid bearing on the basis of theoretical modeling
and analysis. The influence of speed, oil pressure, eccentricity, oil film thickness and angle
of deep pocket on the bearing capacity, flow and temperature rise of the oil film were analyzed.
The results showed that the flow of the oil inlet hole increases first and then decreases with the
increase of the spindle speed, and gradually decreases with the increase of the eccentricity of the
spindle. The oil film temperature gradually decreases with the increase of the external oil supply
pressure and tends to be gentle. When the oil film thickness is about 0. 03 mm, the bearing
capacity and temperature rise are most suitable. When the angle of the deep cavity is 10°, the
dynamic pressure effect of the oil film is the most obvious, and the oil film bearing capacity is the
strongest.
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Fig. 1 Hybrid bearing structure
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