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(b)
(a) Microcracks initiated frem Al;Oj-type inclusions.
(b) Microcracks initiated from MnS-type inclusion fractured brittle.
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(c) No microcracks initiated from MnO-type inclusions deformed ductile, where the rolling
direction is transverse to the long axis of the specimens. 105 cycles
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a) Electron image
c) S-X ray image

Photo. 1. Electron microprobe scans in type B inclusion.
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Fig. 1. Results of bearing life test.
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Table 1. Non-metallic inclusions vs. bearing life.

Non-metallic inclusions Bearing life( X 10%)
Group Sample ASTM-A method Total lengthi Amount of
No. of B-type | massive Lo Lso
A -type B-type C-type D -type ( mm) oxides (mm)
1 0-34 0-01 0 003 0-22 014 -3:0 17:0
A 2 0-31 0:01 0 0:35 0-83 0-27 -7'8 170
3 0-43 0 0 016 1-60 0-22 7:6 163
4 0-85 0-02 0 0-09 0-60 0-15 14-0 215
5 0-05 0-10 0 0-27 11-91 0-42 1°1 2:6
B 6 0-05 0:08 0 0-28 4-95 0-17 1:8 52
7 0-01 0-16 0 0-12 645 0-31 1:4 59
8 0-02 0-15 0-01 013 4-30 0:23 1-7 6'9
C 9% 0 0-01 0-92 0-20 1:05 0-37 2:0 130
10 0-05 0-03 0 0-33 3-45 0-40 1'7 9:0
D 11 0:01 0-02 0-02 0-27 2°50 0-56 1'2 55
; 12 012 0-01 0 0-38 1-26 0-48 2:5 71
13 0-06 0-01 0 0-27 3-46 0-44 16 74
. . 14 0:18 0-04 0 0-36 4-4] 0-37 1-6 43
Various 15 0-21 0-03 0 0-31 413 0°25 13 5-2
o d 16 0-24 0:06 0 0-32 5+32 0-39 23 81
17 016 0:03 0 0-18 3-10 0-17 2:9 12:0
* 0°-42¢, Si in steel
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Fig. 2. Relation between massive oxide inclusions
and bearing fatigue life.
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