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S-N Property and Fractography of High Carbon Chromium Bearing Steel
over Ultra Wide Life Region under Rotating Bending
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Manabu KANEMITSU, Noriyasu OGUMA and Kazuaki SHIOZAWA

 *"Faculty of Science and Engineering, Ritsumeikan University,
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In order to clarify the fatigue behavior in a wide life region, fatigue tests in the life region of N =
0.5~10° were performed for high strength steel of SUJ 2, by means of a multi-type testing machine
developed here. Thus, it was found that the S-N curve in the medium life region can be straight-
forwardly extrapolated to the low cycle region and connected to the static strength which provides
the fatigue strength at N=0.5, It is another finding that S-N property of this steel in such a wide
life region was successfully explained as duplex S-N characteristics corresponding to the surface
induced fracture and interior inclusion induced fracture with a fish-eye, respectively. Characteristic
fracture surface so-called fine granular area (FGA) was formed in the vicinity at the inclusion at the
center of the fish-eye. Consequently, the long life fatigue fracture of this steel was caused through
three different processes of (1) formation of FGA, (2) crack propagation to form the fish-eye and
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(3) rapid crack propagation to cause the catastrophic fracture.
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Table.] Chemical composition of material (mass”o).

C Si Mn P S Cr Cu Ni Mo O

T01 10231036 ]0012]0007] 1,451 0.06 [ 0.04 ] 0.02 8ppm
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Fig.I  Shape and dimensions of specimen.
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Fig2  Schematics of loading system in low cycle
fatigue testing machine.
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Fig3 Schematics of static bending machine.
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Fig4 S-N plots for SUJ2 steel given from Ritsumeikan
Univ. and Kanazawa College of Tecnology.
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(b) Ceramic material (Silicon nitride).
Fig.5 S-N diagrams for some other materials.
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(b) Fracture origin on the surface.
Fig.6 An example of fracture surface in static bending test
(Bending strength=4254MPa).
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(b) Fracture origin on the surface.
Fig.7 Anexample of fracture surface in low cycle fatigue
( 0 a=3500MPa, N=8).

Fig.8 Anexample of fracture surface in high cycle fatigue
( o 2=1400MPa, N=93830).
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(b) Inclusion and FGA of fish-eye.
Fig9  Anexample of fracture surface with Fish-eye.
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Fig10  Definition of size and dimensions for Fish-eye.
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