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ABSTRACT: Through the study on the optimization of the surface dressing process of the bearing ring, high-quality and
efficient grinding of the bearing ring surface is achieved. Based on the diamond wheel dressing principle and mechanical
principle, this paper establishes a simplified model of the dressing process system to obtain the natural frequency of the system
and determine the optimal speed of the spindle according to the frequency response function curve; builds the trajectory equation
of the grinding wheel and the wheel to obtain the radius of curvature, and the dressing speed ratio that makes the surface
roughness of the grinding wheel lower according to the radius of curvature; then introduces a new physical quantity interference
angle, determines an optimal interference angle based on experience, and substitutes the dressing speed ratio to obtain the final

feed rate of the wheel; finally, optimizes the entire dressing process by the size of the grinding force obtained indirectly, and
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reselects the spindle speed if the grinding force is too large. According to the optimization results obtained by this method, when

the grinding wheel speed is 23 994 r/min, the wheel speed is 5473 r/min, the dressing feed speed is 1.77 mm/min, and the

grinding force is 37.2 N, the bearing ring surface will be in higher quality. Compared with the groove shape of the bearing ring

before and after optimization, it is changed from the unqualified before the optimization to the qualified after the optimization,

so there is a significant improvement. The dressing parameters are determined by multiple methods, and finally optimized by

grinding force. And according to the problems presented on the surface of the processed products, the corresponding parameters

can be found, and then optimized individually, which provides a scientific and effective method for the enterprise to optimize the

surface quality of the bearing ring.

KEY WORDS: precision bearing grinding; diamond wheel dressing; frequency response function; dressing speed ratio;

interference angle; process optimization
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Tab.1 Table of instruments required for the experiment

Name Model number Specification

Dynamic signal 4 channels, voltage

DP240

analyzer input

Force hammer Kistler9722 50 kg force hammer
Acceleration PCB356A32 50 g range, three-way
sensor sensor
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Tab.2 Parameter limits
Frequenc Wheel Roller Trim feed
Value ?Hz y speed/ speed / rate/
(r'min™")  (r'min™")  (mm'min™)
Maximum 600 36 000 5700 2.16
Minimum 338 20 280 5236 1.77
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Tab.3 Comparison table of parameters before and after optimization

Wheel Roller Trim feed Grinding Groove Roughness/  Workpiece surface
speed/(r-min”") speed/(r-min”") rate/(mm-min”") force/N shape pm condition

27935 5238 2.16 59 Unqualified 0.33 Burn

23 994 5437 1.77 37.2 Qualified 0.35 No burn
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Fig.15 Grinding surface quality diagram: (a) burn product diagram, (b) qualified product diagram
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Tab.4 Grinding parameters after optimization

Infeed stage Grinding Infeed L
allowance/mm  speed/(mm-min )

Rapid infeed 3.5 1000
Approaching speed 0.115 10

Black grinding 0.12 2.4
Roughing 0.07 1.8
Finishing 0.02 1

Spark-out 0.01 0.3
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Fig.16 Surface of grinding wheel before and after optimization: (a) before optimization, (b) after optimization
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