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Fig.1 Relationship between AK,' and rolling contact fatigue
(RCF) life. Artificial defects in this figure are drilled holes. ©
AK,'=210/ (ma), and “21," in this equation is given as
the orthogonal shear stress range and “a” as the radius
of the nonmetallic inclusion or of the drilled hole.
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Fig.2 3-dimensional CT images around the artificially-introduced spherical Al,O; accompanied with gaps
and fatigue cracks in SUJ2 specimen after RCF test. Diameter of the Al,O5 is around 250 um. RCF
test was interrupted at 1,500 cycles under 2, of 4.5 GPa. (A) Observation from the top of the track
and (B) perpendicular to the ball-moving direction, and (C) from outside of the track
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Fig.3 Scanning electron micrograph of the surface of the nearly-
horizontal fatigue crack around the void at 80 pm in
depth from the surface of track after RCF test-interrupted
specimen at 50,000 cycles under 2, of 3.95 GPa."”
Specimen was forced-fractured after RCF test for this
observation. Overrolling direction is left to right.
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Fig.4 Digital microscopic image around the artificially-introduced
AlL,Os in a cross-section 60 um away from the center of
AlLO3 perpendicular to the track. Diameter of the Al,O5 is
around 250 pm. RCF test was interrupted at 1,500 cycles
under A, of 4.5 GPa.
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Fig.5 3-dimensional CT images around the artificially-introduced spherical Al,O; accompanied with gaps
and fatigue cracks in SUJ2 specimen after RCF test. Diameter of the Al,O5 is around 150 pm. RCF
test was interrupted at 50,000 cycles under P, of 4.5 GPa. (A) Observation from the top of the
track and (B) from inside of the track, and (C) from outside of the track
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Fig.6 Digital microscopic image of the fatigue cracks initiated
from the artificially embedded Al,O; in a cross-section
110 pm away from the center of Al,O5 perpendicular to
the track. 45° tilted-crack in this figure is indicated in Fig.
5(C) by black arrow. Ball-moving direction on the surface
is left to right.
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NEDDSIFENUENICHEODTEBICH L THEEMD
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A" FEDERNEL, ZNODEHAEFLTHEFELT
WBIBENHDIEERHE L. COXDBHEENLER
ZE)1d, KEOFADNENBAEICENTEELDAREM
hdY, InzBL TNEPERDEDNIRLDHBEEN
HDIENMES NI, BEH, NEDOFREL L THRHIC
SRDAN TSNS, F DDLU I REFELTHY,
ZDEOBNED, BIUBEDEN RN ERDREZ
R2DHEELTERBORTEERAMIIFATES.
HMOSBFEMDACEOB VMR LEMZDRERLF
RELTEBET D2NEMEAEDRBIRREOSIEICEL, %
ROTRBEEDS\ARERHL TN EDICSREERF
FEZERL TN FETHD.
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