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Effects of Reciprocating Motions on Surface Formation Mechanism of Axial
Sleeve Typed Lapping of Spherical Rollers
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Abstract: In order to reveal the influence laws of reciprocating motions of lapping tools on geo-

SU Yongxiang'*

metrical accuracy of spherical rollers in new axial sleeve type spherical roller lapping processes, a
spherical roller kinematics model was established for simulation calculation, and a material removal
model was set up based on Preston’s equation, which was used to deduce material removal of spherical
roller at each angle of circumferential direction and distribution of texture of rolled surfaces, and then
carried out the tests of spherical roller lapping. The results show that the errors between relative slid-
ing rate and simulated value are as 8.33% ~10.94%. The errors of the simulated values for percentage
of polar deviation and sliding rate correction are as 11.2% ~17.1%, and the roundness errors of
ground spherical rollers reach a minimum value of 0.78 pm. The rolling surface texture direction angle
is differentially distributed and positively correlated with the surface roughness. The test results vali-
date the accuracy of kinematics simulation analysis, which is instructive for improving the roundness
error and surface roughness of the new process.
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tion; surface formation mechanism
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Fig.1 Principle of axial sleeve type lapping of

spherical rollers
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Fig.2 Kinematic model of axial sleeve type lapping of

spherical rollers
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Fig.3 Simulation results of spherical roller rotational

angular velocity and lapping sleeve velocity
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Fig.4 Reciprocating motion period plotted against
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spherical roller sliding rate
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