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Cold Ring Rolling Process Free from Hair Cracks in Bearing Steel

Katsuhiko Osaki, Kazunori Nokata

Synopsis : When making outer bearing races from machined blanks by cold ring rolling process, hair cracks awfully occur
on the inner surface. Machining them after rolling to remove hair cracks causes an increase in process cost.
The present research in the relation between occurrence of hair cracks and rolling conditions has shown that
occurrence of hair cracks strongly depends on "mandrel partition of rolling draft” calculated by ring rolling theory
proposed by Hayama et al.. Cracks do not occur in the case of large mandrel partition of rolling draft (more than
50%), while cracks occur in the small one. The following conditions are required to obtain large mandrel partition
of rolling draft; D) use of mandrels with small diameters compared with inner diameter of blank. @ adoption of
small rolling draft per blank revolution.

Key words : cold ring rolling procss; bearing steel; hair cracks on the inner surface; mandrel partition of rolling draft; small
diameter mandrel; small rolling draft per blank revolution
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Fig.1 Ring rolling process.
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Fig.3 Cracks on bottom of ball-channel using machined blank.
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Table 1 Working conditions and occurrence of cracks.

. Ratio of Dimensions of
Diameter | revolution | Closure rolled rings Occurrence
of workroll rate of of cracks
mandrel ckuproﬁ or]| rol% Quter Inner on inner
rpm/rpm mm/sec) | diameter | diameter | surface
84/72 1.93 82. 56 68. 81 X
0% 8218 169.05 | . I
35. 81 0.72 82. 16 68. 93 X
98/84 |
e (ma e %
0.39 82.91 69. 11 X
84/12 1.93 82. 86 69. 85 A
(0% (8221 69.13 | o4 |
25. 81 0.72 83.15 70.09 oA
W Tom Tom mes |0
0.39 81.95 68. 96 O
0.95 82.59 69. 56 O
16.81 | /84 g Tess was | o
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Fig.8 Relationship between mandrel partition of rolling draft
and rolling draft.
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Table 2 Relationship between mandrel partition of rolling
draft and occurrence of cracks on inner surface.
(Square cross section ring)

I T T T T TTTTT T T 1T T TT1TTT

Mandre] partition Occurrence of cracks o
of rolling draft on inner surface -
=51% Nothing 801
50%~51% Small ones, rare i
45%~50% Scattered 70__
=45% Frequent 6o

Table 3 Relationship between mandrel partition of rolling 0
draft and occurrence of cracks on inner surface.

(Ring with ball-channel)

Ratio of mandrel diameter,/inner diameter of blank (%)

Mandrel partition Occurrence of cracks Diameter of mandrel; @27
of rolling draft on inner surface o 1
>50% Nothing f 5 il"s;)s'jééi 5 é iié_}ééi
Rolling draft (mm)
45%~50% Small ones, rare

(sometime nothing) Fig.10 50% line of mandrell partition and occurrence of cracks.

40%~45% A little large ones, frequent (Square cross section ring)

45%LL°F Large ones, frequent

49. 1% 47. 5% 42. 2%
35. 6% 30. 1% 26. 9% 23. 2%

Fig.9 Relationship between mandrel partition; RdM and cracks.
(Square cross section ring)

Fig.11 Relationship between mandrel partition; RdM and cracks.
(Ring with ball-channel)
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