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Fig 2 Turnout rail profile before and after grinding
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Fig.3 Turnout rail surface before and after grinding
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Tab.1 Equivalent conicity before and after grinding
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Tab.2 Vehicle body freedom
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Tab.3 Maximum value of wheel/rail transverse force before and after grinding kN
FI V| IS
HE/ (km/h)
gaill i wE gl i A
100 0.64 0.98 0.59 0.61 0.28 1.13
200 0.79 1.69 0.68 0.62 0.28 1.23
300 0.94 3.59 0.90 0.70 0.28 1.42
400 1.05 4.70 1.00 0.77 0.29 1.52
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Tab.4 Maximum value of wheel/rail vertical force before and after grinding LN
FT V| TS
P/ (km/h)
o wh A W & wa
100 62.62 63.91 62.68 62.64 62.36 63.12
200 62.75 64.06 62.71 62.69 62.36 63.40
300 62.80 64.32 62.71 62.79 62.37 63.65
400 62.81 64.44 62.79 62.86 62.38 64.00

ﬁﬁ&)ﬁﬁj‘ JEEHE DA 43 1] P 49.76% ,28.49% , 18.06% ,32.66% ., S0 1+ 18 72, AN UK = 4T 18 5, 9 4 a
T 75 75 AU R LB FE T 0 3 08 R, 3 423l 0 T 7 2 b I B TR I RS U RE T B R )

RS NENRRHNERINEEEL

Tab.5 Maximum value changes of wheel/rail wear power before and after grinding W
D il 1B IR
HE/ (km/h)
i) @ @a Fal] i whh
100 1.99 57.65 14.27 2.17 1.19 7.17
200 3.94 148.28 26.48 4.50 2.38 18.94
300 5.61 195.98 34.98 6.64 3.57 28.67
400 7.19 232.49 38.29 8.41 4.76 25.78
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Tab.6 Maximum value of wheel weight reduction before and after grinding

FTES i e
B JE/(km/h) - R
| i w5 il 2 G
100 0.007 5 0.011 7 0.008 8 0.009 8 0.008 9 0.010 8
200 0.007 7 0.011 7 0.008 7 0.0119 0.015 2 0.013 2
300 0.008 4 0.0117 0.008 7 0.011 6 0.016 1 0.013 3
400 0.008 9 0.0117 0.008 9 0.012 1 0.017 2 0.013 6
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Tab.7 Maximum value of derailment coefficient before and after grinding

FT B T TS e
W/ (km/h)
] o wha Hr i wla
100 0.009 0.027 0.026 0.014 0.005 0.025
200 0.010 0.024 0.029 0.016 0.005 0.027
300 0.009 0.022 0.031 0.018 0.006 0.028
400 0.008 0.037 0.032 0.018 0.006 0.029
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Tab.8 Maximum value of vehicle body lateral acceleration before and after grinding

m/s>
FTES 1) T8 5
HE/(km/h)
o] @ wE Feail i s
100 0.014 0.084 0.024 0.018 0.029 0.055
200 0.028 0.161 0.054 0.029 0.058 0.064
300 0.038 0.207 0.056 0.045 0.085 0.095

400 0.046 0.252 0.058 0.054 0.097 0.111
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Tab.9 Maximum value of vehicle body vertical acceleration before and after grinding

m/s’
FT B TS J5
%/ (km/h)
Eaifi} 7 wE 75T o G
100 0.000 8 0.001 8 0.000 8 0.000 7 0.000 7 0.000 8
200 0.000 8 0.002 4 0.000 8 0.000 7 0.000 7 0.000 8
300 0.000 8 0.002 9 0.000 8 0.000 7 0.000 7 0.000 8
400 0.000 8 0.003 8 0.000 8 0.000 8 0.000 7 0.000 8
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200,300 km/h J 400 km/h 3R 58 oF 72 5 B, F9 B2 HR 2o R 04 {E S5 1 B IS 26.69% ,24.75% ,23.22% ,
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Tab.10 Maximum value of bogie frame lateral acceleration before and after grinding

m/s’
FIES i e
R/ (km/h)
Eail i w5 il i I
100 0.088 0.753 0.245 0.088 0.018 0.179
200 0.181 1.477 0.476 0.205 0.048 0.358
300 0.265 1.984 0.673 0.315 0.076 0.517

400 0.329 2.338 0.838 0.404 0.098 0.644
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Tab.11 Bogie frame vertical acceleration maximum value before and after grinding

m/s’
il Al B R
2/ (km/h)
gaill & A il @ A
100 0.010 0.066 0.021 0.017 0.014 0.020
200 0.014 0.110 0.027 0.020 0.015 0.027
300 0.020 0.161 0.033 0.024 0.016 0.032
400 0.026 0.205 0.040 0.029 0.017 0.040
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Research on the Influence of Turnout Rail Disease Grinding on
High—Speed Trains Dynamic Characteristic

Yang Yihang', Xiao Qian’

(1. China Railway Materials Track Technology Service Group Co., Ltd., Beijing 100036, China;2. Key Laboratory of
Vehicle Tools and Equipment of the Ministry of Education, East China Jiaotong University, Nanchang 330013, China)

Abstract: Turnout of Beijing—Shanghai high—speed rail was selected as the research object of turnout rail disease
grinding.This paper analyzed the geometric relationship of grinding wheels/rails, and the dynamic characteristics
of high speed train before and after grinding. The results show that the working edge of turnout rail appears to be
angular, and double light band appears on the rail surface. The conicity of wheel/rail equivalent is not within the
ideal range. When the train passes through the middle region of the turnout, the dynamic characteristics of the
high—speed train are better improved, but when the train passes the front and the back regions of turnout, the
dynamic characteristics of the high—speed train are not as good as that before being polished. It is suggested that
the wheel/rail relationship should be fully taken into account in the grinding of high—speed turnout in addition to
the rail surface diseases grinding.

Key words: high speed rail;turnout rail grinding;dynamic simulation;wheel —rail wear;wheel/rail equivalent

conicity



