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Contact point analysis for wheel/rail
contact force calculation
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Abstract

In this paper, we derive the algorithm for calculating contact point between wheel and
rail and develop the method for track modeling. The proposed methods use travelling
distance to represent tracK center line poistion vector and track orientation with respect
to Newtonian reference frame. The proposed methods can be easily used in multibody

dynamic analysis. Two numerical examples are given to verify the validity of the proposed
nethods.
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NRF. Newtonian Reference Frame *
TRF: Track Reference Frame

(a} Track configuration (b) Rotation sbout z-axis .

NRE: Newtonian Reference Frame
TRF: Track Referenos Frame
LTRF: Left Track Reference Frame
RTRF: Right Track Reference Frame
WRF: Whedset Reference Frame
LWREF: Left Wherl Referernce Frame
8,=8-8, RWRF: Right Whee| Reference Frame

{c) Romtion about ,, -axis (d) Rotation shout ¥ -axis (e) Gage irregularity

Fig. 1 Track position and orientation Fig. 2 Wheel contacting with rails
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Fig. 3 Contact points on left wheel and left rail
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Fig. 4 NF 01-112 wheel profile Fig. 5 UIC 60 rail profile
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Fig. 6 Lateral variation according to vy, Fig. 7 Vertical variation according to vy,
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Table 1 Analysis results of wheel/rail contact for three cases

case | case |l case lil

qO qs )] qﬂ qs o qO qs o
3.250 3.250 38124E-61 103.250 103.250 1.283E-6 | 203.250 203250 | 4.179E-6
-4.999€-3 | -4.999E-3 ( -1.538E-9 | 1.040E-1 | 1.040E-1 | 2.137E-9 | 4.138E-1 | 4.138E-1 | 1.629E-8
6.209E-1 | 6.321E-1 |-6.897E-11} 6.330E-1 | 6.331E-1 | 9.312E-11 | 6.340E-1 | 6.340E-1 |-1.718E-10
0.000 4019E-4 | 3.813E-6 | -9.566E-4 | -9.526E-4 | 1.283E-6 | 1.129E-3 | 9.570E-4 | 4.179E-6
0.000 0.000 2.288E-9 | 9.492E-1 | 9.492E-1 | 3.196E-9 | -5.740E~1 | -5.740E-1 | 1.801E-8
0.000 0.000 1.6556-10 | ~7.157E~4 | -7.036E-4 |-6.061E-11] -1.607E~-3 | -1.487E-3 | 2.776E-10
1.000 9.999E-1 | 1.194E-15 | ~3.148E~1 | -3.148E-1 | -8.632E-16] -8.188E-1 | -8.188E-1 |-7.988E-15
0.000 2202E-6 | 5.020E-15 | -2.680E~1 | -2.749E-1 | 1.045E-13 |4.240E-001| 4.326E-1 |-1.798E-13
0.000 -1.150E-4 | 1.086E-15 | 5.147E-3 | -1.360E-3 |-1.066E-15| 6.327E-3 | -5.108E-3 |-8.328E-15
-0.460 | -4.600E-1 | 3.262E-13 | 3.737E~1 | 3.688E-1 [-4.013E-13| -1.780E~1 | -1.569E-1 | 5.542E-14
0.000 3651E-6 | 6.232E-14 | -2.681E~1 | -2.750E-1 | 1.771E-12 {4.242E-001| 4.325E-1 [-3.0B1E-12
0.000 9.352E-3 |-5.508E-12{ 1.129E-3 | 7.608E-3 | 6.804E-12 | 2.069E-3 | 3.508E-3 |-9.258E-13
-0.460 | -4.602E-1 {-1.454E-11] 3.739E-1 | 3.690E-1 |-1.642E-12] ~1.781E~1 | -1.568E-1 |-1.747E-11

0.000 1.518E-1 |-2.220E-16{ 4.036E-1 | 1.518E-1 | 1.804E-16 [4.039E-001| 1.522E-1 0.000

0.000 -7.452E-3 7.519E-3 | -7467E-3 7.530E-3 | -7.506E-3
0.000 1.517E-1 4.039E-1 | 1.518E-1 4.037E-1 1.515E-1
0.000 7.544E-3 ~7.457E-3 | 7.520E-3 -7.447E~-3 | 7.490E-3
3.000 3.098 102.838 103.098 202.797 203.099
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