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Tool Shape Compensation Scheme for Formed Turning Tools Shape
of Ball Bearing Raceways

Ho-Keun Moon’, Jae-Hyun Joung’, Suck-Chan Moon" and Man-Soo Joun*

ABSTRACT

In this paper, we propose a new shape compensation scheme to make up for the difference in groove radius between
the formed tools and the machined bearing raceways, which inherently takes place during machining the ball bearing
raceways by the turning process using conventional formed tools. The associated conventional methods of the formed
tool design and its modification such as a simple depth compensation method and a graphical compensation method are
introduced and the latter, which has been known to be the better of the two, is experimentally investigated in detail to
reveal its drawback. The algorithm is given and it is applied to develop a formed tool design program.

The program developed by the presented approach is successfully applied to design the formed turning tool for the

bearing raceways.
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(b) Outer ring
Fig. 1 Typical deep groove bearing and its machining

(c) Inner ring

processes

Fig. 2 Rake angle(a), relief angle(B) and rotation angle(3)
of the formed tool
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Table 1 Measured radii of the turned products

(unit : mm)
No 6206 outer ring 6207 outer ring
LR. | RR. | TR. [ LR. | RR. [ TR
1 511 | 498 | 499 | 7.24 | 6.98 | 7.10
2 510 | 5.02 | 499 | 7.24 | 6.96 | 7.10
3 512 | 498 | 498 | 7.23 | 695 | 7.10
4 511 | 498 | 498 | 7.23 | 6.99 | 7.11
5 510 | 496 | 499 | 7.25 | 6.92 | 7.09
6 509 | 497 | 498 | 7.19 | 6.93 [ 7.09
7 511 | 498 [ 499 | 7.23 | 692 | 7.10
8 511 |1 497 [ 498 | 7.20 | 6.92 | 7.09
9 511 | 497 | 498 | 7.19 | 6.95 | 7.09
10 512 |1 498 [ 499 | 7.20 | 6.95 | 7.10
11 511 | 497 | 499 | 720 | 6.95 | 7.10
12 511 |1 499 | 498 | 7.19 | 6.94 | 7.09
13 509 | 499 | 498 | 7.20 | 6.94 | 7.10
14 509 | 499 | 499 | 7.21 | 693 [ 7.10
15 510 | 498 | 498 | 7.23 | 6.94 | 7.09
Min. | 5.09 | 496 [ 498 | 7.19 | 6.92 | 7.09
Max. | 5.12 | 5.02 [ 499 | 7.25 | 699 | 7.11
Avg. | 511 | 498 [ 499 | 7.21 | 6.95 | 7.10
a) 4.97 7.11
b) 5.04 7.20
) 5.07 7.22

* L.R. : Left radius, R.R. : Right radius, T.R. : Total radius
* a) : Groove radii in the turning process drawing

*b) : Groove radii in the tool drawing

* ¢) : Measured tool radii
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Fig. 3 Measured groove radii
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diagram of a simple depth
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Fig. 6 Input data window of the developed program
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(b) Inner ring
Fig. 7 New tool profiles for a 6212 ball bearing
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Fig. 8 Comparison of the tool profiles for outer rings of
a 6203 ball bearing
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