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Effect of Rolling Contact Stress and Carbon Content in Matrix on the Formation
of Platelike Carbides during Rolling Contact Fatigue of Bearing Steel

Kazuichi TsUBOTA

Synopsis :

Platelike carbides form immediately under flakings during rolling fatigue tests in the ball/washer thrust
type fatigue testing rig.

Carbon content in the matrix and shear stress in the thrust type test specimens were studied in this re-
port which influence the formation of the platelike carbides closely related to bearing life.

It has been revealed for the formation of the platelike carbides that carbon content of approx. 0.259,
and a hertzian stress of approx. 60 kgf/mm? are necessary and also a minimum required stress cycle varies
depending on the product of these two factors (carbon content X shear stress). It has also been confirmed
that the same critical conditions can apply to industrial bearings to produce the platelike carbides.

Another investigation made in relation to diffusion frequency of carbon and nitrogen at 120-deg. has
shown that it is difficult for the platelike carbides to form when the diffusion frequency of these elements
gets too large.

We have made an overall conclusion from the above mentioned results together with those obtained
in the previous experiments that oxide inclusions as sources of stress concentration must be reduced down
to as small an amount as possible and carbon content had better be lowered in the matrix to extend bearing

life as long as a proper hardness is maintained.
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Fig. 1. Shear stress distribution under contact

surface (Specimen : 19,C-1.4%,Cr, 19,C-19%Mn-
1.49,Cr steel).
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Photo. 1. Platelike carbides developed
thrust race.
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Photo. 2. Platelike carbides
bearing for automobile.
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(A~E correspond to the conditions in Table 1.)
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Fig. 2. Relation between 74 and # in formation
of platelike carbide.
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Table 1. Relation between platelike carbide formation rate and carbon content in matrix.
Hardness Prax (23) () Carbon P.L.C.
of max max Life(n). x 106 content formation
Condition Heat treatment specimen ——————— in matrix  ratio
HRC  (kgf/mm?) (kgf/mm?) (kgf/mm?) Lo Lso (%) (%)
A 840°C x20'0.Q., —60°C X 2h A.C., 64.2 482 104 157 3.0 13.0 0.57 71.4
160°Cx 60’ A.C. .
B 830°C x20'0.Q., 180°C %60’ A.C. 62.5 473 103 154 12.0 35.0 0.53 78.6
C 830°Cx20'0.Q.,210°C x60’ A.C. 60.8 454 101 149 9.7 30.0 0.46 63.6
D 830°Cx20'0.Q.,300°Cx 60’ A.C. 56.0 395 91 133 21.0 >50 0.29 50.0
E 830°C %< 2070.Q.,400°C x 60’ A.C. 50.9 368 87 123 1.25 20.0 0.18 0

P.L.C. : platelike carbide, O.Q. : Oil quenched, A.C.: Air cooled
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Photo. 3. Platelike carbides developed in thrust
specimen tested at 120°C.
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(A~E correspond to the conditions in Table 1.)
Fig. 3. Relation between (CyXr7g) and =z in
formation of platelike carbide.
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THDHOD, ta DREVHAIL Cy 2MEL & SRR
{ETERT B THAO L, TOMEHD55EELD
NBDOT (CyXry) & n OFFRERDL T & & L,
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fouds, ZoBEFREHVILUE Cuy & 7a 2 HIRIRRILY
PAERTHRKBORFIETISDELE ne kDB &
NTE5. Table | © A~D ZKXTNTRRRIED
DEREHELXBL T 5, ¥, Hidoxs 2 +REBH
EBv— 2 L FHERBZICRT S Cy—rs-n DEAFRD
Fig. 3 oo Eflch b, & BRRIEHD R
ML T\ 5B.,

7t¥ Fig. 3 e\ C Table 1| DE% 7 wr ., + LT
Wigwh ok, ETnTi< v LEC BRI < BORRIE
PRER L TN IRN e dTH S, O BAE (Cy X tsr)
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TE T HRRIEHIER LV Dix (Cy Xtg) DR/
BRI DB LAk 2 Cyu pMET EA 21k b
Bih s,

4-2 WRBRILPDERICDNT

BORRIE I Z A0 0 FEhRBRPCAERTH LD TH
BB, ZTANYEMIC I OTHCETS ¥ A WIS
73 BBECIIEMIENINZOERERTH S, TR
RIEIZ 2 4 v &4 it e BRI THY, DG
ENDOEBFREIEBOTN ISV E, AL
AN EMC XD C L NOBEDAEAND LB O E
PUBTHS. Lichi 2T ERowThromihc ko
TCENDOIEIREIh S Z LT 5.

EFTWTNO SN BRRIEH O LB 5T % 0v%
BRitd 5.

ERS I EMERETRATH D, P> TH
AT 20T, b LIRRRIEHDER I EMIET &
B2 B 5 LT hIERERIZ &% AR 59,
Fig. 1 oD $eikRIEH D LRAE & —FK L.
L 723 > CERMISINEBCRRAE S D £ B & vk B # 23 Ve
<, BAMIENIBRZOEBICEEL TS EE 2 bR
5.

Fig. | WRLA XS5 2EH 0B AKIENO IG5
i EBRRRICHDOEBALE L L L TR B E, 75 D
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Ehbhnn. O ELDLIRRIEWIL oo 1 IO T
BTsrEELDNS.

BURRAC 3 20 A0 BRI R DR OIET1E S
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BICAERYT 5. SO XS5BT o BEHRN
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ENEERIEREINDETHSHS. AFALRBR OH
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M 2 fHEEiz bhd g X 2TETEOTA=
FUF R E DI OO EEEC B AR I h,
T EDOT 2 MR R RE ERNRET D,
R X 2TCENDIEBAREEIRS EEZ DR S,
DX S5 L THELECEND EROBEMBER TR
e e UTHB L, BORRILERTS2E E 2 bh
b, RGBT MR AR B &, A5
A PB4 U7z Dark etching constituent D#%S
CEWTHEDBRT LB,

DX S HRBIES G ENDIANEBATH BT
EHEBE LT WIETTH B, 1200C ToOHEITERT
DENRIYVEL D TEY, DI i 1200C To
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