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Tab.1 Grinding scheme of one partition

s LR /mm 2 pi B /mm X B S /mm AT B /mm T R

0 589.056 589.056 0.406 903 5
589.056 2 017.67 1 428.614 0.323 805 4
2 017.67 3 441.069 1 423.399 0.245 419 3
3 441.069 5 331.11 1 890.041 0.163 818 2
5 331.11 7 544.212 2 213.102 0.253 967 3
7 544.212 9 718.81 2 174.598 0.333 393 4
9 718.81 11 300.21 1 581.401 0.413 806 5
11 300.21 12 836.36 1 536.148 0.455 06 6
12 836.36 14 927.97 2 091.609 0.413 806 5
14 927.97 19 114.87 4 186.9 0.333 393 4
19 114.87 19 443.91 329.043 0.357 462 5
19 443.91 20 690.59 1 246.682 0.333 393 4
20 690.59 22 142.83 1 452.238 0.253 967 3
22 142.83 23 547.67 1 404.837 0.163 818 2
23 547.67 23 959.09 411.418 8 0.187 012 3
23 959.09 24215.11 256.024 6 0.163 818 2
24 215.11 24 288.59 73.478 6 0.065 987 1
24 288.59 24 902.19 613.6 0.097 785 2
24 902.19 24 921.82 19.635 2 0.065 987 1
24 921.82 27 175.73 2 253.906 0.155 566 2
27 175.73 28 014.37 838.637 8 0.246 872 3
28 014.37 28 780.29 765.926 2 0.338 387 4
28 780.29 29 673.24 892.941 4 0.418 643 5
29 673.24 30 076.22 402.981 8 0.473 271 6

4 ETWHERBUENITELRTNEL

1558 MU BT I I, 45 TR R TR 1) I SR B AT RO 48 b A3 BT AN TR . FURT, 255 Lol Bk LA M
P71 X AT I O AT A
4.1 HWirRiE
T o R B B AT B A BN ) AT S I B S i B AR A I 35 2 BT
®2 WBITERLBRE KR E

Tab.2 Acceptance criteria for rail head profile

mm
VAT 4 B/ (km/h) UK -25~+25 mm YL N UL ] 4+25~+32 mm L [E N
<200 +0.3/-0.3 +0.2/-0.6
=200 +0.2/-0.2 +0.2/-0.6

T+ I3 T 96 Wi PRl O S BILPa0  ME 11 2532 mm - #2022 i BT O e o A0 05T B B T £ st £
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Fig.6 Computing method of GQI
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Wb, AL 60 N H AR BRTE (9T ST, 2% DX HI) AR di ) e e Bl AT 45 2R s LA 3,

®3 WBITEITL
Tab.3 Scheme of rail grinding

Bk X NGRS 4 e R HI U Bt /mm 4T H/mm

A X (-20°~ =5°) 1 0.049 0.051

B X (-5°~ 0°) 2 0.089 0.003
C X (0°~ +5°) 1 0.012 0
D X (+5°~ +10°) 2 0.074 0

E X (+10°~ +20°) 6 0.473 0.244
F X (+20°~ +40°) 0 0 1

G X (+40°~ +60°) 5 0.466 0.531

H X (+60°~ +80°) 4 0.352 0.014

e 3 o  AE BT X 30 (~10°~+10°) fe K H i FGE T3 /0 T 0.1 mm, FEAS b AT ZEHAT B 5 Wi 7
BUEA DX (+10°~+80° ) B R I B IR B 0.47 mm, S8 4T A F] 1 mm, 5 28 ST % 4 2 PST 845
XTI I B AT A B O

x4 WHPHTENEESRERLEGTS PSIZLER
Tab.4 PSI of each partition and the whole rail head before and after rail grinding

Bk X AT 18 iy T 5 T
A X 89.37 99.62 10.25
B X 97.48 99.99 251
C X 99.99 93.59 -6.4
D X 99 32.88 -66.12
E X 4.66 76.78 72.12
FIX 0 72.78 72.78
G IX 0.01 7.38 7.37
H X 81 83.28 2.28

Bk B ik 38.34 81.71 43.37

PSI S Y 2 BRI IE AN H A BRI B AURE FE , N3 4 7T LU Y 1248 807 24 i DA 38.34 8% 81.71,45 3
TR ST, BEWIT I I 04 B 5 s o IR B ARVRLEE S8 g KT, € DR D I (3 TR0 ) A9 IX B PST e
TN 15 a8 x5 L 8) il LA Hh PR IX A fE i ST 42
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Fig.8 Alignment diagram of rail profile before and after grinding in the same mileage
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An Accurate Method for Rail Grinding Based on Data Measured
with High Frequency

Xu Yude',Wu Yanchao', Yu Jialei’, Mao Wenli®

(1.Key Laboratory of Road and Traffic Engineering of the Ministry of Education,Tongji University, Shanghai 201804, China;2.
Shanghai Xintie Mechanicaland Electrical Technology Co.,Ltd.,Shanghai 201100, China; 3. Shanghai Checking and Repairing Depot
of Large Maintenance Application,Shanghai Railway Administration ,Shanghai 200439, China)

Abstract: Mobile rail profile detectors can obtain high—precision three—dimensional image of rail shape with ac-
curate mileage position by measuring the whole section rail profile continually and frequently. However,there is
no exiting mature method to use these data for accurate rail grinding. The paper proposes an accurate method for
rail grinding based on data measured with high frequency,getting an accurate scheme of rail grinding in the
whole test region through fine partition of rail head and segment of mileage after obtaining the curve of grinding
amount varying with mileage by comparing the measured profile with the target profile. The method was proved
by field test on Beijing—Shanghai high—speed railway of Shanghai Hongqgiao Station Line,which achieved accu-
rate rail grinding. Finally,a PSI (profile similarity index) is put forward to evaluate the quality of rail grinding.
The results show that PSI can quantify the similarity between the measured profile and the target one,and evalu-
ate the grinding quality directly and accurately.

Key words: high frequency measurement; rail head profile; accurate rail grinding; Profile Similarity Index



