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Research on the Influence of Personalized Turnout Rail Grinding
on the Dynamic Characteristic of High—Speed Trains

Yang Yihang',Xiao Qian®,Cai Linshan®, Yang Zhifeng*

(1. China Railway Materials Track Technology Service Group Co., Lid., Beijing 100036, China; 2. Key Laboratory of
Vehicles and Equipments of the Ministry of Education, East China Jiaotong University, Nanchang 330013, China;
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Abstract : By selecting turnouts of Xuzhou—Lanzhou high—speed railway as the research object and applying the
personalized turnout rail grinding, this paper analyzes the grinding wheel/rail geometry characteristics and ex-
plores the dynamic characteristics of high—speed trains before and after grinding. The results show that, with
personalized turnout rail grinding, the left and right side of the turnout rail are symmetrical, and the wheel/rail
equivalent conicity is improved. Moreover, when the train passes through the turnouts, the peak value of wheel-
rail lateral force and the peak value of wheel-rail abrasion power are significantly reduced, and the train wheel/
rail force is improved. The peak value of load reduction rate, the peak value of derailment coefficient and the
peak value of wheel/rail lateral movement are all reduced, and the train safety is significantly improved. When
the peak value of the vehicle body transverse/longitudinal acceleration and the peak value of the frame trans-
verse/longitudinal acceleration are decreased, and the stability of the train operation is improved.
Key words: high—speed railway; turnout rail grinding; dynamic simulation; wheel-rail wear; wheel/rail equiva-

lent conicity
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Fig.1 High—speed railway turnout diagram
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Fig.2 Turnout rail profile before and after grinding
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Tab.1 Equivalent conicity before and after grinding
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Fig.3 Vehicle-turnout coupling dynamic model
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Tab.2 Wheel/rail transverse force maximum value before
and after grinding

kN
R T Hi T
(') gy b &R @ &R R
100 0.344 7.697 0.701 0.184 7.062 0.521
200 0.363 7.846 0.861 0.196 7.237 0.574
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400 0.543 9438 1.583 0.216 7.327 0.604
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Tab.3 Wheel/rail vertical force maximum value before

and after grinding KN
R TS T 1R
(knh)zwg @ R BW &b AR
100 62.75 63.13 63.36 62.38 61.78 62.62
200 62.63 6335 6346 6238 61.77 62.89
300 62.58 63.89 63.27 6237 61.75 6249
400 62.57 64.62 63.15 6236 61.61 6297
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Tab.4 Wheel/rail wear power maximum value before and

after grinding
W
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100 736 93.74 27.01 299 8344 9.71

200 8.99 16043 5296 599 99.34 28.90
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400 29.45 229.67 89.21 9.74 176.54 52.37
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Tab.5 Wheel weight reduction maximum value before
and after grinding

e §T 185 i T I

(k) mmy m mE AW &t &F
100 0.007 0.013 0.017 0.001 0.001 0.005
200 0.005 0.017 0.019 0.001 0.008 0.009
300 0.005 0.025 0.016 0.001 0.009 0.010
400 0.005 0.037 0.014 0.001 0.011 0.011
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Tab.6 Derailment coefficient maximum value before and
after grinding

R FT AT TV IR

(km/h) gy md wmE wE A AR
100 0.006 0.102 0.027 0.003 0.078 0.009
200 0.006 0.111 0.029 0.003 0.086 0.009
300 0.006 0.131 0.032 0.003 0.087 0.009
400 0.009 0.146 0.039 0.003 0.092 0.007
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Tab.7 Vehicle body lateral acceleration maximum value
before and after grinding (m/s?)

M/ T i T IR

(m/h) @py & #E AW &0 &R
100 0.012 0.065 0.050 0.001 0.054 0.014
200 0.031 0.108 0.106 0.003 0.064 0.021
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400 0.044 0.165 0.122 0.005 0.100 0.034
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Tab.8 Vehicle body vertical acceleration maximum value
before and after grinding (m/s?)

T

HUE/ TV T

(km/h) gy @ BB BE A0 BE
100 0.001 0.001 0.001 0.001 0.001 0.001
200 0.001 0.002 0.001 0.001 0.001 0.001
300 0.001 0.002 0.001 0.001 0.001 0.001

400 0.009 0.002 0.001 0.001 0.002 0.001
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Tab.9 Bogie frame lateral acceleration maximum value

before and after grinding (m/s?)

i/ FT T ST I
kmh) @i @k B AW AW AR
100 0.079 0.549 0.360 0.073 0.480 0.079
200 0.173 1.346 0.684 0.044 0.846 1.173
300 0.337 2.032 0.997 0.063 1.001 0.337
400 0.402 3.384 1.228 0.080 1.249 0.265
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Tab.10 Bogie frame vertical acceleration maximum value
before and after grinding

(m/s?)
. ST BT TS
knh) oy mw mE BN AR AR
100 0.016 0.101 0.081 0.015 0.080 0.084
200 0.082 0.111 0.122 0.060 0.092 0.093
300 0.097 0.128 0.154 0.063 0.107 0.151
400 0.097 0.244 0.171 0.069 0.122 0.152
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