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Lubrication Properties of Herringbone Groove Bearings in Micro-Motors

JU Gang, YUAN Liang, JIANG Daowei, LIU Xiaoyue, LI Changyong

(School of Mechanical Engineering, Xinjiang University, Urumgi 830047, China)

Abstract: For the lubrication of some micro-motor herringbone groove bearing, the bearing
lubrication performance is numerically analyzed by HBFA software combined with the Fortran
code based on the lubrication theory of fluid mechanics. In the numerical calculation, the
extended Reynolds equation is adopted to analyze the film thickness and surface pressure
distribution of the groove or non-groove bearing. Following the above analysis, the effects of
lubrication properties of the herringbone groove bearings in the parameter of spin axis speed,
eccentricity, deviation angle, temperature and other parameters with the dynamic and static loads
are discussed. And under the same load conditions, the experimental data are compared with the
simulated data. The results show that the distribution of experimental data and simulation data
are basically the same with deviations between 1% and 4% ; the oil film of the groove bearing is
pretty thick under the dynamical load condition, and the pressure of the oil film fluctuates mainly
in the interval of 180°-360° and gets the maximum at 270°. But the oil film of the groove bearing
is pretty thin under the static load condition, and the pressure of the oil film fluctuates mainly in

the interval of 0°-180° and gets the maximum at 80°. With the increasing eccentric rate, the
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thickness of the oil film decreases; the oil temperature decreases but suddenly increases when the

eccentric rate is close to 1; the load ability of the oil film and the leakage of the lubrication oil

both increase. With the increasing bearing speed, the oil temperature increases, and the load

ability of the oil film and the leakage of the lubrication oil both increase.

Keywords: herringbone groove bearing; lubrication; Reynolds equation; numerical calculation
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