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Abstract: According to the designed profiles of wing and
nose rails at the No. 18 high-speed single-way turnout, the
rolling contact fatigue (RCF) crack initiation in nose rail
was predicted by the coexistence prediction method of
RCF crack initiation and wear growth considering the

impact load and material plastic deformation caused by
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the wheel load transfer from wing rail to nose rail when
the train passes the turnout to side and reverse direction.
The analysis shows that the worst position at the nose rail
is the part with a top width of 35~40 mm at which the
impact load caused by wheel load transferring is the
largest. There would be plastic deformation at rail surface
of this part under impact load which would reduce the
material stress and strain obviously until the plastic
deformation reaches a stable state with a certain number
of wheel cycles. At that time, the maximum plastic
deformation is 0.087 5~ 0.092 5 mm, which would prolong
the (RCF) crack initiation. The maximum fatigue damage
in the nose rail is at the rail subsurface. The RCF crack
initiation positions for the nose rail at top width of 35 mm
and 40 mm are 1.2 and 1.5 mm below rail surface
vertically, 4~5 mm and 1~2 mm from rail center towards
gauge side horizontally respectively. Moreover, the RCF
crack initiation life are 1.63 x10° and 3.97 X10° tones at

these two positions respectively.

Key words: high-speed railway; turnout; nose rail; rolling

contact fatigue; plastic deformation

T T P RO P ) AR 2 1 52 5 P
b SRR, HEEA- I3 S L L L As
PAL a2 52 3] il Ay B8CRE 0, R T 5B 2 1T VR 5l
Al 57 A0 ML m S i B, R T IE
Ao B % L 4RI 2 A A S UL & B,
] 390 i) 22 AR rea M ] e 225 A R B R R 5 5
SR N H, B RO PO 97 BT i AR
L

BA WIS & 1 2800 A e K SRR TG
F Y BTN S U A i 25 224 80 A

SEAXNRE

5



o5 4 1

JE A B IR R AT () U 2 O RS A T 599

R PSSR R O AR 2 AR L RS A R A5 3]
W™ AHIE 75 B2 X 0O sz BB it for 80
HOPPRHB AR MR 57 B4 2 ™, LA W5 AR
XU BRSO R W05 R AL AT T IR R,
{EL R BE LU R ek gy A T e R 2B P
FEBIRHIE B0 & BRIE B REZ AR L B 57
FRFNEAE A AR ELA2 0 B 55 )7 T

AT JEAN A ) 33 138 AT A6 T AR X
HUE 7O B AT 2, DL e 5 R RO B R
FERHBPEASIEAG DU, el oy 205 1R 1SS IE i
Fe 5 HE PO PUBFER AL AL OB DK 57
U0 M R GCH LR AR LS 5, 38 e T 22 VU 05 2R
B A AR LA A TN T %, e AT BB R AR
& JERERER I AL A K 55 054 BB, HFTCo
B 57 F i b R AR, Ry v BUE O B
MFHESRMES %

1 EEEG MR EER

1.1 BUTHRITERE
A YBVEASTE G A TR Y, 4

o fur A A A R E ABRAS IR S Z 11T, 23 A
far kA & A= SRR PE AR T | iE 1T 5 | AL A PR AR B IX.
R B . X — i R A — R B AR AT B B
BERCE AR . nl UL, Mok R AR AR IR
INAR AT, 5 ABE BB H R B S )0
- . N RIET , SR AR R s
PEAK SRR

Ao =D(c,€e)sNe D
A DY R S IB AR 5 Ao, Ae 43 3 3R N ) R
At LRI AR LR 1 45 1 ) i
SR LA AL

oc=UFe, 0o,

c=EFEe, c=0.
K E E o sl F it f ik iia | iikm
B, HAB 43 51 h 214X10° MPa., 20. 54X10° MPa., 880
MPa,

Yt finsh s A S A A SRR TR K

L pling iV Ol IR )
| actepmeo(ae)d2— DS -0(Mu)d2— | Fon

0(Au)dA=0 3
0 (Ae), 0 (Au) o35l HE N AS FIRENEAS
HRAra (1) (3 (3) , PRI T 5001 RIS

@)

KA (4 e Rk 3 (4) it nT DUAS B AR AR A7
BROCo M AR (5) e a8 1 a8 IS 2 2
TS BHEPEARTE «

Au= N-Aq" @
Ae* = B+Aq*
K*(q)-Ag=AF (5

K (D)—(5)H: Ag° HHITTCHY T S8 ; N Fl B
53 50 SR T R ESCRE B L AT KB B 5 K Sk 5 R e
K (q)=.] o B'D"(¢') BdQs 51 4 1 it AF=

EEJQ«NT-AﬁdeL EEJS;NT-AfwdA s Ag HHLIT
TN
1.2 IDEKBETERFE

HTREEFLL 1SS HE WP BT, 87
1o R AR 72 20 1 2 ORI R A A 1 3 0
UL R IO B T R W T (BN R ) o
W, ZE AR B CRHB M 4 | A2 4R B T LML, B i 13 31
BRI . BT L2k 07(009) 18 72 % ARG D8R
IFi) T0T 5 36 B DRI 1A, P PR A (1 ok S RO B 0 O
BRAL,

4 A A3 1 3 b AT RO SRS E
R WA 1a, T 5 B AR AL Sy AR TR B
L R L R e o > A R VA S X o b A E 9.0
A9 ] a2 BsF %) SIS B L) i 1b s o il
DA AR BURRHE S, 760 R i AN b 3 []
FEHET AN 110 kN DL AU (A, RIh 4248 16 8 1 5
SCHT RT3 BIUEAT G AN M 25 77 A 9 T2
i o O ELAE SRS S S B AT 4
A X6 AN A S X I 2 [ ) 2R B 2 AL )
P, 3 B b VSR 110~130 kN AE I B 78 1
EARIRIE B 0. 76~0. 91 m 3 B P O 1 O 38h T 5
35~40 mm) . ZERAEF LA FRE L i E
2R

IR 7 ML 5 e Akl 7 L 4 18 A 2 A ) 3
) E I O, AT D BRAE O B T0U5E 35~ 40 mm Wi
FEAE A T B2 R SR B P e X, oy 1 4 D iz Ak e
T A2 S AR
1.3 BETESH

DAZ A A0 o - 335 o) 2 72 3 80 kmh ™' R FLIA]
JEEAEE 200 0. 3 AR AT, TR 42 40 3 2 A L Y
SRR BE N R ) W Bl R XA A

FRAE 15 23000 44> A5 1oy 08 2ok L) —1f
B A oz R A o R R M BRE 1Y, 10 AR ARk, P
30 TR0 Bt (7 B O AR YE AR IE | el 3



600 [l o K 2 2 MCH 9K BE 2% O

51 %

I, B U g B2 mm.

140 ¢ 140
120t BYuEm D)
— LHER 120
. 100 t 100 |
= g} = o i
| LAY R 80 :
Eg 60 | NN g;
# 60
20 | )
0 : — : 20 : : : .
-1 0 1 2 1240.58 1240.60 1240.62 1240.64 1240.66
BRI R B /m HFE/km
a HE&R b P FrEexF 4R
B1 #HEESAH
Fig. 1 Wheel/rail vertical force
- LR S WAL, B2 AR EIRR BG4 .
£ 50 maing VRIS AE 5 A A Tk R 5 A
- O - 9 o 7 o s 5 | ERNYIAS
gl PRI (TR AT SSRGS 458 530 37 2 T B
B

-150
%—100 LELIRTE)
-5 m
%\k« 2.0
1. &,
g St
705 2 0.5 ;&E.\)Ejf\k}
B2 #BEEHB

Fig. 2 Wheel load transferring from wing rail to

nose rail
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Fig. 4 Plastic deformation versus wheel cycles
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Fig. 13 Wear growth rate and fatigue damage in each nose rail position in different phases
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