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Fig.6 Radial wear of rail

MIEL S BT LA 505 BTG b S AR B K RSB, BE R iz W I ) SRR Y A R e S L R
hka S B 5 T AN B Y R DT N B B N T, BRARAE B S 1 AR LI B 0 S 3 1 S )
BRI 0.21~0.31 mm , {H I | 330 A0 B8 I B A7 X5 S0 6 e 7= AR AR 2 i, HLBIUEE A 11 B 19
MG, AHRE Y iz B R 1 AR LS SNV (09 B KA 8 0.3 mm , X 48 B8 7™ 26 520 | %8 4% ik Sty
s B2 LT 5 s (0% 57 B 10 O [ 0L AR ) B 3 223X 5 0 LT AR 31 04 3% B I T LU 98 43 1 B2 %) 1290 s B 7
SRR DL ARW) A

ik —2L L 6 (a) P LAFE i, UL B B2 PN, S0 10 B 3 B2 e AR FE 8 —10°~60° VB L Y, ZE BB T F T S
G 6 N H N ESFER JEANHT N ;6~11 AT B AMPUBS FE 222 R A AE 3k =5°~50° M [ 22 9, B8 R dik fie KA %
Wik E) 0.3 mm; 11~25 A4 H B AN FEZ M e 31810k —10°~60° (19 15 [ 22 P, 34> 9 Rl P 04 K38 40 85 6 =
BBt 0.3 mm, H &R LA 72 I 25 it fe KIS FE(E A E) 0.77 mm,

MEL 6 (b)) AT LA LI B B P, PR %) B R T2 B R A R 3k —10°~10° S R 22 P, LA ) B ) BB R R e
P ggte , SN BERE & S, FE ML BT IS J5 6 S H W, INBUBSRE R R ARSI &, 11 A~ H LU ,-10°~10°
T B R B FE DR . VAR PRBILAY B FE £ LU AN LS FE G /)N 78 LI 45 R i e KBS AE(E IR ] 0.62 mm,
42 EFRYFEGEMBMIFZUNE RS

9% 55 SL B0 A FR B FLy 05 BT b AR S I 52 4T 100 YR, 9 T T A0 42 0 9 1 2 fh 8 A B A D 42
G AEET  ARPE A (3) TS B 1) T 58 51 AL 9 SNUIE 57 LS BOT-YE . ASTR)IE 35 B8] ) A9 04 1 9
95 RS HE AR R, L T BTR



38 R Z W OKREE AR 2019 4

surf
R
S T i =4
o L o W o
| R I~ 4 E—

I
g
o W

FIMPE 55 ZLLAR L FI,

| | | |
0 5 10 15 20 25

Sz B I [A] /month

B7 ARIZEREMMREESRUEY
Fig.7 Fatigue index of high rail at different test time

MIELT T LATE 2% U7 B4 B B 57 2 SUH O o T, B BT B e 25 S H A SN 247 R i
F7 B, ALK, o AR A SN R i e B 57 28 S0 IR 50 o PA) HIR AT AL PRy 8 55 SR 8L

TE— 208 T 5 m Bk b, R IACI & 72 7 000 m 42 il & 59 2 11 9 9% 55 2440,
W ANREOR I TE 0.1~0.3 mm JE A . % & RN 57 0 10 5 28 SRR B — e PR A R B¢, H A
U BUG o TR AR T TR RO AT LI R BN R A 2 AR A
4.3 HEMIHINE RS

vy AL B A AL ST I AT B SR O 2 T SRR A A T PR A o R L Ak A E B B
Frt— 2R AT B A R TR AR AR B I, BRI SR RO R R A RO TR A ki o
CRUTHU AT P oo W S I A1y ) AL ol 5 B2 (20 mm ZE47) T BR T U A 5 R e AR G 4 Mk, TR) I, AT IS I A 4
Bk R BB, BT S 6 1 H WA BUEFER /) (<0.2 mm),

W5 5] 4 00 S S A, ST A 2P0 ) = 2 R BB A, R 2 7 L A i 2 B A L TSI 5, 9
VB P S T 2 T A IR Sl Mg 55 S, ol T MR B S A A — S Y X BLS AT AR — B s R
BOF-Fa  TCHERUE 254 R LTI ALAR S R A RAF T LUAR 90 G 52 2 M8 o g 34, L A0 s 8 3 2 LU 7
AL M S R DR 2 A TR TR Y 7 B H R < SN R B A Sk - 10°~60°3E [ Y B AR, UL I T FE R
4 1] ST PR 00 BB A TR 5 P9 T B A A Sk 100~ 10° A 3 T P A4 AR, JHL 2R T 8 4 IS °F

EAHERR S, TR B R VAELLUSE , 05 B s 78 28073 IX Be i) S PU& AR LR M S e 2 i 3 —
SR, B WL A BN BURE AR BLOEH o U RH IXAN IFR] 22 PR R R AT A 4 S R i e AR B AR
A BB B ST ) S B i OC R 2, BRI o R fh 9 R BB T O

MATT L3 AT AN B N R R, o B TOUAT I i 1) B A ek P b A2 P RS T 2 2 3 AN TR B B
O FATEESS 0.5 4 LAV, R B EICRAS B G B 3 304 B 300 6 000 2 fd bR A5 e £ MBS AE AR /N @) TLAT B JR
0.5~14F | Ay B AL A JR A 401, 35 A IRF 301 A0 61025 PG 7 A8 1, (LSS 2 6 B0 900 A4 0 P 3 J ) S 5 ) 5 ) TUHT B I
VAR LI, g B R4 30, 3 A1 IS U A9 20 5 R RO S, BBEOR 1 AT B (9 A B i, e T R B IR A

AR e ot 4 i A5 8 R4 S 5 B2 K S A T T T T ) £ R AN BILEE AT T P TR A I 1 A
B RE A0 0 U Ak O 2R DA St , BN FE A T8 S 1~2 AR 229 [l DA 2 4 s 40U RE 1) i 25 1 %o vy
BREK A LAY PR M T I | — BB AR B U A A R I e B AT, — T 1T B b O R S B L 2 T
b BACR BB AT RSN G as A7 &P e, 53— T T QL o AP 52 8 I A 25 T I 75 S 9 DR A T s R ik
FTRE XK G Jm A RE o X RE  SNBLB PEAT I W] LI7E a5 1~1.5 4R S8 .



52 SR A5 g T B P T SR B 0 4 2 SR R AT 39

5 it

2 X e T A P 05 L A RER S L, RS T BT I A A BN A AN (] S £ R A 5 2
UM DA AL AR B LI 2598 .

1) MOBT LTI T FES SR W 1) B A7 S B8R A G 2ol 2R P U A o 37 P ek B i, T LA g i e
2 fioh 530407 R fiph G T BRPUBE AR 5 A AR A R O AR B A AR U R

2) o R B TRET PR AN UL A2 P Y R B AU A U R R AR ARG N B B AU B A R
TRk - 100 Z LA — ) 60° (9 1 FBl P, AL A6 5 B2 7R Bk Ao £ 10° Y T BT A

3) R AT B S A B AR B IRAR 2 AR N A H IR TR Bl 4 i 57 R

4) s E R 1AELLS , #4380 X BB SN e A B0 55 58 G O 58 — R Mk, IR OB B 90T % 5
TR A8 B foh 57 T8 M2 i 5 52 328 T 2R

5) DA S B0 U ok R T LA R D/ TS AR ) R, e T K S B P AT SR AT DLAE 1~1.5 AR N
St 5

6) Fk T RE B FE AR 10 40 29I A T 00 A R R T 2 S A PR PO 4 RS A R | RE S B W L
VB RE A 57 RS0 7 O , AT LA T 8B 46 14 23 B ML S B R A L

B2 30 Hk

[1] WOLFGANG S. Specification and documentation of rail grinding work in Europe [J]. The Journal of Wheel/Rail Interaction,2007
(7):23-28.

[2] ANDERS F,WOLFGANG S. Target profiles for rail grinding: A Never Ending Story[J/OL]. The Journal of Wheel/Rail Interaction,

2008(7). [2008-01-04]. http : //www.interfacejournal.com/archives1415.

EPTT R, AT m AU B T R SRS S M [J]. AR 2RSS R 4, 2012,29(2) 1 1-5.

DOLLEVOET R. Design of an anti head check profile based on stress relief[J]. University of Twente,2010.

JETE BR, HHRUE SRR AR AL R ORI AN T B DGR B R WF AR ()], b B R EE R 2% ,2012,33(2) :66-70.

CANNON D F,EDEL K O,GRASSIE S L, et al. Rail defects:an overview[J]. Fatigue and Fracture of Engineering Materials and

Structures,2003,26(10) . 865-887.

[7] SMITH R A. The Wheel-rail Interface—some recent accidents[J]. Fatigue and Fracture of Engineering Materials and Structures,
2003,26(10):901-907.

[8] ENBOLM R,BERG M. Emerging engineering models for wheel/rail wear simulation[C]//The 8th International Conference Rail-
way Engineering, London, June 29-30,2005.

[9] SHEVTSOV I Y. Wheel/Rail Interface Optimisation[D]. Delft,the Netherlands:Technology University of Delft,2008.

[10] ARIZON J DE,VERLINDEN O,DEHOMBREUX P. Prediction of wheel wear in urban railway transport:comparison of existing
models[]J]. Vehicle System Dynamics,2007,45(9) : 849-866.

[11] NOVALES M,0RRO A,BUGARIN M R. Use of a genetic algorithm to optimize wheel profile geometry[J]. Proc. IMechE Part F:
J. Rail and Rapid Transit,2007,221(7) :467-476.

[12] PERSSON I,NILSSON R,BIK U,et al. Use of a genetic algorithm to improve the rail profile on Stockholm underground [J]. Ve-
hicle System Dynamics,2010,48(S1):9-104.

[13] INNOTRACK. D4.3.5 Simulation of material deformation and RCF[R]. TIP5-CT-2006-031415,2009:11,

[14] KABO E,EKBERG A, TORSTENSSON P T, et al. Rolling contact fatigue prediction for rails and comparisons with test rig re-
sults[J]. Proc. IMechE Part F:J. Rail and Rapid Transit,2010,224(7):303-317.

[3
(4
[5
[6

—_ = =



40 LIEI N i  N= 3= S 4 2019 4¢

[15] BIRKS B,ENBLOM R. Prediction model for wheel profile wear and rolling contact fatigue[J]. Wear,2011,271(5):210-217.

[16] EKBERG A,KABO E Andersson H, An engineering model for prediction of rolling contact fatigue of railway wheels[J]. Fatigue
and Fracture of Engineering Materials and Structures,2002,25(10) :899-909.

[17] EKBERG A,KABO E. Fatigue of railway wheels and rails under rolling contact and thermal loading—an overview[J]. Wear,
2005,258(3) : 1288-1300.

[18] LEWIS R,DWYER-JOYCE R S,BRUNI S,et al. A new CAE procedure for railway wheel tribological design[C]//14th Interna-
tional Wheelset Congress, USA ,Oot17-21,2004.

Research on the Rail Pre—grinding Strategy and Growth
Characteristics of Rail Defects in High—Speed Railway

Zhang Congcong'?, Zhou Yu'? Huang Xuwei'?, Mu Dongsheng'? Han Yanbin'?

(1. Key Laboratory of Road and Traffic Engineering of the Ministry of Education;2. Shanghai Key Laboratorg of
Rail Infrastructure Durability and System Safety, Tongji University, Shanghai 201804, China)

Abstract: The development of pre—grinding new rail in high—speed railway was researched by simulation of wear
and rolling contact fatigue (RCF) crack and field test. The effect of pre—grinding, defects of rail and their growth
characteristics were analyzed. The results show the pre—grinding rail with special designed profile can control
wheel/rail contact location and width of contact band to get excellent wheel/rail interaction. The pre—grinding rail
was mainly affected by wear which had linear growth trend with the accumulation of operation time. The distri-
bution of wear around the railhead in high and low rails was —10°~ 60° and +10°respectively. After about 1 year
operation, the special profile of high rail was changed by wear which deteriorated the wheel/rail contact condition
and caused two—point contact in the high rail. It is recommended the preventive grinding interval is 1~1.5 years.

Key words: rail; wear; rolling contact fatigue crack; pre—grinding; preventive grinding



