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Abstract: For analyzing the meshing impact of filtering reducers, the elastohydrodynamic
lubrication (EHL) of the reducer in actual working condition is studied considering the rotational
speed, load and real tooth surface roughness. A mixed lubrication model is established to
calculate the lubrication status at the engaging-in position under different rotational speeds with
suggested calculation method of friction coefficient. Taking actual working condition into
account, the method of tooth profile modification (TPM) is suggested with the reducer’s finite
element model established based on the study of EHL to analyze the effects of friction coefficient
of tooth surface, TPM, and lubrication status on the meshing impact. It is found that the friction

coefficient will reduce with the rotational speed under mixed lubrication. Compared with
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frictionless contact, frictional contact can significantly weaken meshing impact and improve gear
contact status, thus the friction coefficient of tooth surface must be considered in the study of
filtering reducer meshing impact. FEM analysis shows that the optimized TPM amount for
output-gear and dual-gear is 46 pm and 30 pm, respectively, whereby the dynamic characteristics
of filtering reducer are significantly improved, whereas too small or too large TPM amount will
not effectively weaken the meshing impact. Moreover, lubrication status has also obvious
influence on the meshing impact, but the influence of tooth surface friction is less obvious, in
contrast, higher rotational speed will lead to deterioration of the dynamic characteristics.

Keywords: filter reducer; mixed lubrication; tooth profile modification; finite element; meshing

impact
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