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Contact Characteristic and Stress Analysis of Wheel-Rail for Rolling Stock
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ABSTRACT

In this paper, we investigate contact characteristic of wheel-rail interface for rolling stock
using the finite element method. Contact stress distribution due to the rail mounting slope is
obtained in order to reduce the contact stress. Stress analysis of the rail, firstly, is performed
one subjected to elliptical pressure based on Hertz theory. Secondly, we perform stress analysis
of the rail subjected to contact stress obtained by this study. Results for the maximum shear
stress, its location and the principal shear stress distribution are compared.
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Table 1 Coefficients of C, and C,,.

a C, Co
20 3.774 0.408
30 2.731 0.493
35 2.397 0.530
40 2.136 0.567
45 1.926 0.604
50 1.754 0.641
55 1.611 0.678
60 1.486 0.717
65 1.378 0.759
70 1.284 0.802
75 1.202 0.846
80 1.128 0.893
85 1.061 0.944
90 1.000 1.000

Fig. 1 Wheel-rail contact area
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Fig. 2 Principal shear stress distribution by Hertzian
pressure
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Fig. 4 Finite element mesh for wheel-rail contact
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Fig. 5 Contact stress distribution of wheel-rail
interface
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Fig. 6 Contact stress distribution in the lateral
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Fig. 8 Rail mounting slope
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Table 2 Comparison of the maximum contact
stress due to the rail mounting slope

Maximum
Reduction ratio
contact stress
(%)
(MPa)
No rail
. 1810
mounting slope
Rail mounting
903.3 .1
slope 1/40 50
Rail mounting
14 18.1
slope 1/20 83 8
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Table 3 Comparison of maximum shear stress

Maximum shear Locat.ion of
stress maximum
shear stress
/P
21/ Proax) (depth/b)
Hertz theory 0.30 0.78
No rail 0.38 0.82
mounting slope
Rail mounting 0.36 076
slope 1/40 ) '
Rail mounting
slope 1/20 038 082
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Fig. 11 Tresca stress distribution due to the rail
mounting slope: (a) No rail mounting slope;
(b) Rail mounting slope 1/40; (c) Rail
mounting slope 1/20
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Table 4 Comparison of maximum shear stress.

Maximum shear LOCat.ion of
stress maximum
hear stress
(1)/Pras) | °
/P (depth/b)
N -
(~) rell 0.28 0.23
mounting slope|
Rail mounting
slope 1/40 0.30 0.51
Rail mounting
2 _
slope 1/20 027 0.10
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Fig. 12 Tresca stress distribution due to the rail
mounting slope: (a) No rail mounting slope;
(b) Rail mounting slope 1/40; (c) Rail
mounting slope 1/20
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