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Discussion on Rolling Contact Fatigue with Wear
Amount by X-ray Reflection

Han-Young Lee

Department of Material Science, College of Engineering, Keimyung University

Abstract —Rolling friction test was carried out to investigate the effect of the wear amount
on rolling contact fatigue process in lubrication oil. The methods of this process were conducted
at two Hertzian contact pressure and three slide ratio in each case by employing normalized
and annealed carbon steel. During process of the rolling contact fatigue, the number of rotation
until surface damage was occurred, the wear amount of rolling contact surface, and residual stress
and half-value breadth using X-ray reflection on rolling contact surface were investigated. The
result of this study shows that rolling contact fatigue process was directly influenced by wear
trend and was confirmed by change of residual stress and half-value breadth on rolling contact

surface.
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Table 1. X-ray diffraction condition

Tube of X-ray CrKa

Diffraction plane a-Fe(211)

Current and voltage in tube 20 mA, 40kV

Irradiation area 2X 2 mm?®

Time constant 4 sec

Scan speed 2° 20/sec

Angles of ¢* and y** o=0° 180°

w=0°, 12°, 27°

42°, 57°

*angle between the incident angle of X-ray and the
rolling direction

**angle between the specimen normal and the normal
of the diffracting plane

Table 2. Comparison of rolling contact fatigue life

Slide Rolling Contact Fatigue Life (rev.)
Ratio No at 900 MPa at 1200 MPa
0% 1 5,000,000* 712,000
10% 1 310,000 124,000

2 412,000 115,000
24% 1 253,000 327,000
2 221,000 383,000

*not fatigued

npgEke. el s)dpuiet ARG FHE AHE
AR EAste] 2ok
A1 315S Hertzo] HhAdZst(o]st H594)
900 MPa ¥ 1200 MPaz S+ 274%
ez gleix el njmd g2 WMt A o
g 220rpmo2 s AJPHe] A%
20 rpm, 200 rpm, 177 rpm 2.2 W3} A]|2] 0 24
%, 10%, 24%9) 3§ stsdrk w2pa o]
Algd#e] FEAHEHA s HAH
UB]-&(}:Q] 0;1118]-31 011;],1: 74_2 oL 2~ oh;}_‘
Sobaw o] Xerays 24182 e s)Hpeict
@) olu o] Xrays® 5= A& Table.lo] v}e}
uglm vl A zxle] Hrle Feuldde] Jae o-Fe
QC1Ds 54 y=0"de] 8l wrpEow 3
ek AHRSH2 344 578 743 Xeray 2l o AHE
e FAE ol g-ate] Alibsle sinfyHE AR, Al
shstgdeh 2],

o

o,

J N O
ol

QN W L
vo b

i

i

E_

17k

J\l

>
Wt
HOWN o

o)

o~

—J,J

I
o

) o
il

I

3. MgEn ¥ 1%



apape]

. FEOFE It EHEAUMSHD) opHE
Table 2% FEvbEvidAe gy, 24 Ay 4
HE vnygHEE vug Zeich 1 F v|nwls
10%, 24%el e M 22k 2704 Fdxzies 4]
o}l 2 Axprt A dFska 9le] AP AR}

el o N
il jﬁi = <%} T 3}

Table 2ol 93t A ZEsH el we} Pl vjx&

|ne&e] o] M2 d2rke 72 o ¢
dubdez vingge] e FEE AT
A she o= ofeld Aok AHEsHHel 900

MPa2] %
ol 0%, 10%, 24%<

Lol 25 dubael AEA gl F
0.2 5o g)e& Kol gtk
Z1eiv} 1200 MPa2o] 73 $-olle o] wjng& 0%,
24%, 10%2] 422 v|nalg 24%9 $Ho] 10%2]
) oF 254 FOE g o 4 9ok

a7
“¥ N .L/
o 1 S
= /
s
- (3 R el ;;/7
El S
S ! ; 34 -
E -a [
< o0
3 / 103
<
N -
= ! |

120cHee
|
e " 12 3 1000 0 1 19 12

9I3MFa

Rotation number, rev. Rotation number, rev.

Fig. 2. Variation of wear amount with rotation number.
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