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F.E. analysis and evaluation of contact fatigue life of white etching layer
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Table 1 Mechanical properties

Young's . .
Model | Modulus YleI?Ms;;e)ngth I(Dker}sr:lsy)/ Poisson' ratio
(GPa) g
WEL 206 Elastic Material 7850 0.3
Base 206 507 7850 0.3
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Table 2 Material properties for fatigue analysis

37167 el ool W@ Wwg
olol H@ BHAZ 2717} ol
HAE olgste] Wbk on

G g’ g T, Y.
GPa) | (MPa) | o) | P | ¢ | o) | ©d)
80,385 | 1,288 | 25.2 |-0.103|-0.46 744 43.6

3.2 &HF7 A3
Fig. b= ¥4 oA =g Hrlslr] $she] Zhmel| u
2 =z el WelE Yeha k. WELAlA 5ol

BI1E7] AlFEE 2HPVD I S5 (Po)ddl A = 1
86%, HHHZ(PW2)ol A& 93%kcllA o) H“go}

2 &= k. PVl A §oll= WEL ZAHlA 1.3
Golzl fAollA H7eE 7] Wil AlE AT O‘ﬂo}ﬂ
a9, WEL«] T4 (PoolAe A1E Ao fAks)
2 WEL®] 37}A] $1XdA ] HHE7t d3E o}
ATk, Yol Mg e 9 WELAA skFo] H
7bE 7] A FREE EaPVD ol F AR o] Fe B
7F FSF-(Po)olt). WELQ] W& #eki(Pw2)e] 7 -5-ol
¥ Pwl Hu} oF 1787 9ol AA H7MHARL, FI4F
HopeE 3u) A= ol A H7tEA.

NN -
LA —-—Pw2 o Wore s
N / AN : .
NN AN\ T
; o i i
B ol 4 f\id ]

1
Degree Location

Fig. 5 #ETAZLE  Fig. 6 Y24 % F71 47

4. E8E

g3to] WELS] 9552 o)) @ w2ges
A7l on ted ge ARe At

1. WELe] §l= F-tellAl o] 782 madolA o7} ‘f'“@o?
A 2 oA Ao 2
o] WrABIL glrk. mA] F-9jol A ?JEH ZH-eE Z*imﬂ
LA S F-2)ell A ZAHA A 330
MPa o] {Ay oWE}
2. WELS] 35 H7Ht AlztE = 3l (Pw1)°ﬂ/\14 3l%o]
ol 7bg¢ ZA HASt A Y T %?Jr Al & ThE 9]0
Hlglo] & Zgo] AL §
3. o] /M e H92 WELAl A 3 A 2] =
B (PW1)olal WELS| whoh&: Evhr(Pw2)e] 4 -%-oll+= Pwl Hr}
oF 17w 7} FHo] AA B AL, FIHF Aok 3w A=
Fo] AA HrrE A

J
Sy
r“

e}

7|
 mre HEAR 24 b WU R AR Zse
o] dftow FPElom FAA oAeldA A=Y

b= b |
1. K. Kondo, K. Yoroizaka, Y. Sato:Wear,1996,“Cause, increase, diag-
nosis, countermeasures and elimination of Shinkansen shelling”
Wear 191,p199-203
2.UIC leaflet 712, 2002,"Rail defects"
3 D.F. Cannon, H. Pradier,1996,“Rail rolling contact fatigue Research
by the European Rail Research Institute”, Wear 191, pp. 1 - 13.
4.Y.JIN, M. ISHIDA,2005,“Analysis of white etching layer generated
on rail surface", RTRI REPORT Vol. 19,p.17-22

5. G.Baumann, H.J.Fecht,S.Liebelt,1991,"Formation of white-etching
layers on rail treads":Wear 191(1996),p.133-140

6. R.1.Carroll, J.H.Beynon, 2007,"Rolling contact fatigue of white etch-
ing layer: Part 1: Crack morphology" Wear 262,p1253-1266

7. AW.Warren, Y.B.Guo,2005,"Numerical investigation on the effect
of machining-induced white layer”, Trib. trans.48, pp 436-441

8. T.Kato, A.Sugeta, T.Makita,2007,"Evaluation of rolling contact fa-
tigue properties of white layer in railway wheel steel"J. of Society
of material Science, Vol. 56, pp.1050 - 1155

1092





