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Relation between Oxide Inclusion on the Rolling Track and Flaking

Synopsis :

Kazuichi TSUBOTA

The results stated below have been revealed on the relationship between the plate-like carbides which
form immediately under the rolling track and oxide inclusions present on the track for the specimens tested
in the balljwasher thrust type rolling contact fatigue testing machine.

1) The plate-like carbides precipitate as carbon diffuses by rolling contact stress in an area of stress
concentration between the oxide inclusions on the rolling track and those immediately under the track.

2) In the specimens made of vacuum degassed steel, the plate-like carbides begin to present themselves
after approximately 108 stress repetition at P,y of 500 kgf/mm?, although its rate depends on amount and

size of the inclusions.

3) The oxide inclusions found in specimens of the thrust type tester for rolling fatigue do not have a

direct influence on causing cracks as stress concentration source.

Their stress concentration effects rather

work as intermediary to produce the plate-like carbides.
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: Surfjacé crack-1. Stress cycles: 8.4 105,

: Surface crack-2. Stress cycles: 1.23x107.

gowr

the rolling surface.)

: Substructure of A., (Microcrack. Section is perpendicular to the rolling direction and rolling surface.)

: Substructure of C. (Plate-like carbide. Section is tangential to the rolling track and perpendicular to

Specimen : 1.09%C-1.4%Cr bearing steel. Ppax 2 500 kgf/mm?2.

Photo. 1. Surface crack found on rolling track.
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Rolllng direction——

A : Oxide inclusion.
B : Surface crack generated from the inclusion.
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: Plate-like carbide under the track. (Section is tangential to the rolling direction and perpendicular

to the rolling surface.)

Prex : 500kgf/mm2. Stress cycles: 7X 106. Specimen :

Photo. 2.

1.096C-1.096Mn-1.49Cr bearing steel.

Oxide inclusion on rolling track and plate-like carbide developed under the inclusion.
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Rolling direction —=

A : Oxide inclusion.
B : Oxide inclusion destroyed by rolling contact.

G : Plate-like carbide under the inclusion.
Section is parallel to the rolling surface.)
Prax @ 500 kgf/mm?2.

Photo. 3.

(Arrow indicates oxide inclusion at 0.06 mm deep from surface.

Stress cycles : 5x106. Specimen : 1.0%C-1.0%Mn-1.4%Cr bearing steel.

Oxide inclusion on rolling track and plate-like carbide under the track.

(Example of inclusion destroyed by rolling contact.)
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Rolling direction —=

r - O S

: Oxide inclusion on rolling surface.

: Surface crack generated from the inclusion.
: Plate-like carbide near the flaking (0.07 mm deep from surface.).

: Plate-like carbide (0.12 mm deep from surface.).

: Plate-like carbide and inner oxide inclusion (Arrow indicates oxide inclusion at 0.18 mm deep
from surface.). (Section of C D and E is parallel to the rolling surface.)

Prax : 500kgf/mm? Stress Cycles: 2.62x107. Specimen : 1.096C-1.09%Mn-1.49Cr bearing steel.

HOORE >

Photo. 4. Plate-like carbide developed between oxide inclusion on rolling surface and inner inclusion.
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Specimen : 1,.09%G-1.09%Mn-1.4%Cr bearing steel.

Fig. 1. Relation of stress cycles between surface
crack initiation and flaking.
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Fig. 2. Relation of thickness of plate-like carbide
and stress cycles.
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A : Plate-like carbide perpendicular both to the rolling surface
and rolling direction.
B : Plate-like carbide parallel to the rolling surface.

Fig. 3. Area of plate-like carbide formation.
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