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ABSTRACT: The work aims to reduce surface wear and provide theoretical guidance for gear design by studying pressure and
film thickness in steady state and unsteady state during spur bevel gear transmission. A pair of spur bevel gears were equivalent
to a pair of tapered roller models, calculation model of elastohydrodynamic lubrication during spur bevel gear meshing was es-
tablished based upon infinite line contact theory. Isothermal elastohydrodynamic lubrication was analyzed first, oil film pressure
and oil film thickness at point of engaging-in and point of engaging-out were calculated and analyzed on large end and small end
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of the gear. Oil film pressure and film thickness at five special points in small-end meshing interval were solved and analyzed.
Allowing for the effects of transient time-varying effect, the oil film pressure and oil film thickness of spur bevel gear at three
special instantaneous points were calculated and analyzed. Finally, numerical solution of the elastohydrodynamic lubrication
under the effects of Gaussian rough asperity and cosine asperity was taken into account. On this basis, the oil film pressure and
oil film thickness at different roughness peaks and wavelengths were calculated. The pressure was calculated in multi-grid me-
thod, and elastic deformation was calculated in multi-grid integration method. Under steady isothermal condition, the exit oil
film thickness at point of engaging-in and point of engaging-out on the small end was slightly smaller than that on the large end.
Minimum film thickness in small-end meshing interval gradually increased from the point of engaging-in to point of engag-
ing-out. Under instantaneous transient effect, the oil film pressure at point of engaging-in was higher than that at point of en-
gaging-out, and oil film thickness was lower than that at the other two instantaneous points. The oil film pressure under effect of
Gaussian roughing asperity exhibited obvious partial pressure peak in Hertzian contact area, the oil film pressure showed partial
depression in the Hertzian contact area. The oil film pressure and oil film thickness fluctuated in the Hertzian contact area under
the effect of cosine roughness function, and fluctuation degree was more obvious as roughness amplitude and wavelength in-
creased. Oil film pressure changes relatively mildly under the effect of Gaussian distribution roughness function, the maximum
oil film pressure under the effect of cosine roughness function is lower than that under the effect of Gaussian distribution rough-
ness function. Compared with oil film thickness under the effect of Gaussian distribution roughness function, the thickness un-
der the effect of cosine roughness function shows periodic fluctuation in Hertzian contact zone.

KEY WORDS: clastohydrodynamic lubrication; time-varying; point of engaging-in; point of engaging-out; Hertzian contact;

roughness function
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Fig.1 Contact equivalent diagram of spur bevel gear
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Tab.1 Basic parameters
Parameters Value Parameters Value
Oil viscosity of the environment 70/(Pa-s) 0.08 Grand indexing round pressure angle a/(°) 20
Adhesive coefficient a/Pa”! 2.19x1078 Addendum high coefficient ha” 1.0
Pinion gear number z; 21 Elastic module of gear £/GPa 210
Gear teeth z, 60 Poisson's ratio u 0.3
Large-end module m/mm 2 Pinion speed n,/(r-min™") 960
Tooth width B/mm 42 Input power P/kW 5.45
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Fig.2 Pressure (a) and film thickness (b) distribution at point of engaging-in on large end and small end
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