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Abstract

Railway wheel/rail contact conditions have an influence on dynamic behavior of rolling stock. If
there are problems of incompatibility between wheel and rail, damages like wheel wear, wheel
spalling, rail wear, etc are occurred. Especially wheel and rail profiles are important factor of vehicle
curving performance, so compatibility study between wheel and rail has to be carried out preferentially.
In this study, we have analyzed the compatibility between wheel and rail of KNR conventional line to
improve the maintenance efficiency of wheel and rail. Thus we showed the results relating to
wheel/rail geometric contact, vehicle running performances as the change of wheel/rail combination.
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Fig. 1 KNR 1/40 profile

Fig. 3 KNR 1/20heumann profile
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Fig. 4 Parameters of wheel profile
Table 2 Wheel dimension

FAlE84 | FT(mm) | FT(mm) | FT(mm)
KNR 1/40 34.6 26.2 68.9
KNR 1/20h 35.4 275 71.1
KNR 1/20 34.9 26.8 68.9
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Fig. 5 KNR 50kgN Rail
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Fig. 7 Contact points of KNR 1/40 wheel
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Table 1 Equivalent conicity of wheel/rail
combination

Case| Rail Wheel Equi\.a'a.lent

conicity
1 KNR 1/40 0.025
2 | 90kgN |KNR 1/20h 0.64
3 KNR 1/20 0.16
4 KNR 1/40 0.12
5 | 60kg |KNR 1/20h 0.54
6 KNR 1/20 0.20
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Fig. 9 Contact points of KNR 1/40
wheel and 50kgN rail

Fig. 10 Contact points of KNR 1/20h
wheel and 50kgN rail

Fig. 11 Contact points of KNR 1/40
wheel and 60kg rail

Fig. 12 Contact points of KNR 1/20h
wheel and 60kg rail
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Fig. 13 Contact parameters
(wheels-50kgN rail combination)
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Fig. 14 Contact parameters
(wheels-60kg rail combination)
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Table 2 Results of dynamic analysis

|

Curving Ride Critical
Case| 1p | AQ Wear | Lat. | Vert. | Speed
N | 0 | 79| No. | @) | @By | ™)
1 | 219|240 037 | 135 |103.0102.1| 80
2 1164 | 238|027 | 108 |101.2(102,1| 50
3 12132351036 108 |102.7]102.1] 70
4 221|246 037 | 109 |1029]102.1| 80
o | 1731232029 108 |101.1]102.1| 50
6 |21.6|233|036 | 108 |102.8|102.1| 70
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Fig. 15 Lateral Force

Fig. 16 P/Q of curving analysis
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Fig. 17 Wear Number of curving analysis
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Fig. 18 Wheel unloading of curving analysis
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Fig. 19 Example of hunting analysis
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Fig. 20 Cntical speed of hunting analysis
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