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Microstructural Change in Rolling Contact Fatigue
PR A

Kazuhiko Hiraoka

Synopsis: For global ecology, various industrial or automotive machine units are forced to adopt new mechanisms and to

downsize. Thus bearings have been used under severer conditions, and their microstructural change problems in

rolling contact fatigue are observed more frequently. Its effective countermeasures are strongly demanded in these

days. In the first half of the present report, knowledge of previous studies is organized, where it is suggested that

various microstructural changes are attributed to accumulated plastic strain. In the latter half, authors resent

studies are summarized, where the formation processes of WEA (White Etching Area), Butterfly and WB (White

Band) are proposed, and it is also explained how the microstructural changes are involved in flaking of bearings.
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a) White band type (WB)

Fig.1

HISPAREICRA D, /232051 JTOBBEIICET S
REHLHODOMSICIT. BRBHWEERNOBHMMLE &
DTWBDEWSBELHEBEEARH T I ENTED, £/
BBICW L CTERBENEEBIHINH D ENTREBINT
PV, BL2OEREME Z EITHEBZL2EDIBRZR
DBEDICIBETH D, AEXARICBIFZ3DDA T
DHEBZALICDINT, EICHMBORKICKDELRIERZH
HUCEE LT,

2.1 WBH A7

Fig.1 a) " (3JIS SUJ2BARERE LM CBEEmERE
423K, #HmEES.3GPadEEEEECH DRIFEESE
RETDZS 2 MRBRICEWBRINEWBE, Z2h5
DI BERBEAZEMBE CHELCEEZICLDEFNTH
%, BEEIIEELAA’NEBRTHYEEICFETTH D,
252 FRBRICHBITWBIE—BIICHEEICT L TH
30° £80° MAEICTEHEINSH. Fig.1 a) TIEE
(280° NV RAEMEBETOLEHEICEZEINT VD, £
F=WBIZIZER DS ARD SN,

Fig.2 " (3Fig.1 a) AU THEICT L TEES
EHNSEELERTHD, COBEIF/N\N RIRERT T
FEIABICEN D THERERICTHBEABRESIND, ¥
A TDHIBNTBEASEDIENDECTH D,

Fig.3" |3Fig.1 a) EBELEMZSEMBRELIERTH
B, N ROMIEH2uMTHY . ZORERL/N REE

b) Butterfly type

Optical micrographs of White type microstructural changes in rolling contact fatigue .
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Fig.2 WB observation vertical to the rolling direction .
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Fig.3 SEM observation of WB".
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Fig.4 TEM observation results of WB". a) bright field image b) diffraction from WB area
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Fig.5 SEM observation of WEA™.
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— Ball moving direction

a) SEM observation
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b) Hydrostatic stress

Fig.6 Comparison of observed Butterfly and stress analysis result ».
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Fig.8 TEM observation results®. a) bright field image b) dark field image c) diffraction from White area
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Fig.9 Results of rolling contact fatigue test?®.

Fig.10 SEM microstructural observation of
hydrogen-chaged specimen at 1X 10° cycles®.

48

54800 15,0x 15 Bmm 1 0 0k SEN

Fig.11 SEM microstructural observation of Needle-

like-crack at 1Xx 10° cycles which was
finished by Ar ion Flat-milling 2.
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Fig.12 SEM microstructural observation of hydrogen-chaged specimen at 1 X 10° cycles?.

Fig.13 Microstructural observation of hydrogen-
chaged specimen with flaking at 8.6 X 10¢
cycles?. a) Optical observation b) SEM
observation
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Fig.14 Hydrostatic stress distributions around micro-crack at various ball positions®.
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NTHENA TNIFEHO T ADOEBN L F MRS
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PRDIBIZICH N TS BRI LARIICIFZ BN R R B
DISNEFRICIDBURBIAN DD & EMBHICHE
T2, NI EWEAIMMBICRTHEDEHDTH
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VOOMEEZZ2T DI ENHBSND, THEDLLERIEN
FEBNEDNOYPEMLICHERIC, BEHKROER
IC K DEEE FREFTN DM BRI IR EFE T DI EIC
FDDTHD,

—FBWB (RTA KX R) 1E ERBEPHERELT
DIERKDHMILIZRICHSNT, NI TSAPWEALIS
RERICERGY ., BRPETIDSREHDENVHEET
DLBEELERICLDERFEDERERDIENTED,
ZDEOBRERANSBEETH D TR TOIMEAER SR
RIBICRONTCRETHD I ENBEREND, ER LTS
BIRBHZICEONDIREZTHDH. ZHANS (TXY
BRLUBLERZ LT DR BORERN LR - 2L IS
RHEEICRESNTIND,

5. 8hWIC

—EDREIIHNTCRESNCROEZLNRIL. N\Y
ToABSUICWEADE R HIBAZRRICH WV TIRRTET
MEERTZMBIECHS D EEZA TS, IHYWIRNI.
INtEISTIIIEFO—RETHY . FRZ/N=<
TROIENEMEREITDHREL D, PNHEROEME
BZERL. ZNOZRIPHEEICSNVTERICTDIE
WE—E_—DUESRRELDNOTHD,

NF TS, BEEEE L THERSNDELDTIIE
<\ FERNEMERDIISEBEZRIRRTHD. £
DEFWLICAIEFER CEEBNEME+mT A RO
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ENZBY LSRR DREMIICEITIZBALM I ERET
DEAF THDEEAL Do

WEATII. LEBETORHMNLNMERZRLHE TS
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ROBMELBREMRTHD EHES N, ZOHFIRIS
WIS MBREMEANDENZE T ZETHD EMERTITD
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