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Effect of Cylindrical Centerless Grinding Process on Forming Quality of
Bearing Ring
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Abstract In order to study the effect of the cylindrical centerless grinding without dressing and grinding on the
outer ring of bearing ring, the outer ring of 6202 deep groove ball bearing ring was used as the research object.
Cylindrical centerless grinding tests were conducted to analyze the effect of the new cylindrical centerless grinding
process without dressing on the roundness and diameter of the bearing ring. The harmonic control principle was
utilized to investigate the control of harmonic on the roundness during grinding. The results show that the new process
achieves the dimensional accuracy requirements of 6062 bearing ring. The method of increasing the machining
allowance first and then decreasing it during cylindrical centerless grinding is helpful to improve the roundness of
bearing ring, shorten the process flow, reduce the production time and improve the production efficiency. Centerless
grinding effectively reduces low—order harmonics, while cylindrical superfinishing efficiently reduces high—order
harmonics on the ring surface to control roundness. In conclusion, the novel cylindrical grinding process without
dressing can improve product quality and production efficiency..
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Fig. 2 Qualification requirements for outer circle appearance of
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bearing rings
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Tab.1 Dimensions and roundness of bearing ring

TF HME mm 54 3/ jum
EH 35.133 -
SR IC L H 35.084 1.27
BRI B 35.040 0.61
S =R TS H 35.016 1.03
RGN T 35.014 0.66
EH I &/l 35.003 8 0.53
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Fig. 3  Diameter change of the outer circle with different

grinding times
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Fig. 4 Roundness of different grinding time
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Tab.2 Harmonic and amplitude of bearing ring outer circle
EBORE/ R-TEE/ um

BT OEEE SIIRE

I TR

N S R
1 2-0.29 21-0.06 2-0.16 5-0.11 2-0.09
2 2-0.26 2-0.19 3-0.18 2-0.27 6-0.09
3 2-0.16 2-0.09 8-0.13 2-0.14 4-0.10
4 3-0.33 3-0.10 6-0.12 2-0.13 12-0.06
5 3-0.17 2-0.12 14-0.13 2-0.16 4-0.10
6 2-0.3 2-0.09 12-0.18 3-0.17 3-0.04
7 2-0.32 2-0.11 12-0.22 2-0.08 4-0.04
8 2-0.27 2-0.06 8-0.18 2-0.13 2-0.06
9 3-0.4 12-0.05 2-0.16 2-0.11 3-0.08
10 6-0.22 8-0.05 8-0.16 3-0.21 7-0.08
11 3-0.19 3-0.08 2-0.14 2-0.08 3-0.12
12 2-0.38 21-0.06 2-0.16 2-0.15 3-0.06
13 3-0.37 3-0.17 6-0.08 2-0.11 2-0.08
14 2-0.31 8-0.08 6-0.15 2-0.21 3-0.09
15 2-0.26 2-0.09 3-0.17 2-0.11 2-0.09
16 2-0.19 3-0.16 8-0.17 2-0.09 2-0.06
17 3-0.36 3-0.09 2-0.21 2-0.14 4-0.08
18 2-0.34 2-0.14 14-0.23 3-0.12 4-0.05
19 2-0.23 3-0.08 8-0.24 3-0.08 4-0.06

20 2-0.25 2-0.10 14-0.16 2-0.27 7-0.08
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Fig. 6 Influence of external centerless grinding on the

amplitude of surface harmonics
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Fig. 7 Changes in harmonics on the surface of the bearing ring
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