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Analysis of Stress around Nonmetallic Inclusions under Rolling Contact Surface
Takeshi Fujimatsu, Misaki Nagao, Morihiko Nakasaki and Kazuhiko Hiraoka
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Synopsis: The effects of nonmetallic inclusion types and sizes on rolling contact fatigue life have not been clearly understood

because of the difficulty in identification of the inclusion which is an internal origin of fatigue fracture.

In this study, stresses around circular inclusions and a pore were calculated under relatively high or low contact

pressure to clarify the effects of nonmetallic inclusion types and sizes on the fatigue life. The results are as follow:

(1) It was found that the influence of inclusion type on the maximum equivalent stress around inclusion varied with

changes in contact pressure.

(2) Under high contact pressure, e.g. 3.95GPa, it was suggested that any types and sizes of inclusions, as well as

pores, behave as cracks; therefore, under such a condition, rolling contact fatigue life was likely to be

determined simply by inclusion sizes.

(3) While in the case of low contact pressure, e.g. 2.45GPa, it was implied that rolling contact fatigue life was

influenced by not only the inclusion size but their type.
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Fig.2 Plain strain model for stress distribution analysis.
(Left side: whole model, Right side: around the inclusion)
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Fig.3 Stress-strain curve of matrix (SUJ2).

Table1 Physical properties of matrix ,inclusions and a pore.
. . CaO-
Matrix Al,O,4 TiN ALLO, MnS Pore
Young' s modulus, E (GPa) 206 387 316 113 137 0
Tangent modulus, H (MPa) 85.8 - - - - -
Poisson ratio 0.30 0.25 0.192 0.25 0.25 0
Hardness (HV) 700 1900 2400 9200 150 0
. 1960
Yield strength (MPa) o) 3-0y 30, 3-0y ov/5 0
=0y
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Fig.4 Equivalent stress distribution around 20 um in diameter inclusions and a pore at 3.95GPa.
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Fig.5 Relationship between inclusion type, size and the

maximum equivalent stress around inclusions and
a pore at (a)3.95GPa, (b) 2.45GPa.
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