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Analysis on the Influence of Wheel/Rail Geometric Parameters on the
Equivalent Conicity
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Abstract

The geometric parameters between wheel and rail change wheel/rail contact geometry characteristics, and this
influence dynamic behavior of rolling stock. So, the selections of optimum geometric parameters between wheel and
rail is important for planning of railway system. In this study, we have analyzed the influence of geometric parameters
like wheel flange-back distance, gage, and rail inclination on the equivalent conicity relating to dynamic behavior. The
analyses show the following results. The widening of wheel flange-back distanc, the decrement of gage increase the
equivalent conicity and the increment of rail inclination show the sharp change of the equivalent conicity.
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Fig. 1. KNR 1/20heumann profile
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Fig. 2. KNR 50kgN Rail
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ol7]4, N(y) : weighting function
rp—ry : rolling radius difference(mm)
Y : lateral shift(mm)
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ROLLING RADIUS DIFFERENCE GRAPH
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Fig. 3. Rolling radius difference
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(b) flange-back distance: 1356mm
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(c) flange-back distance: 1360mm

Fig. 4. Contact points distribution according to the variation of
flange-back distance(gage 1435mm)
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Fig. 5. Rolling radius differences according to the flange-back
distance
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Fig. 6. Contact angle differences according to the flange-back
distance

124 u—1350
]|--o 1352
101 134
o 0.8-|—-1356
)
@ —e—1358
2 0.6 1| —x— 1380
> 04
€
< 02
°
g oo
5 02
@
G 0.4
2
06
H
-0.8 4
1.0 4
1.2 ; T
-15 -10 5 o 10 15

Whee! Lateral Displacement(mm)

Fig. 7. Wheelset roll angles according to the flange-back distance
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Fig. 8. The influence of the flange-back distance on the equivalent
conicity
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(a) gage: 1440

Fig. 9. Contact points distribution according to the gage
(flange-back distance 1,356mm)
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Fig. 10. Rolling radius differences according to the gage
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Fig. 11. The influence of the gage on the equivalent conicity
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(a) rail inclination 1/40

(b) rail inclination 1/20

Fig. 12. Contact points distribution according to the rail incli-
nation
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Fig. 13. Rolling radius differences according to the rail inclination
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Fig. 14. The influence of the rail inclination on the equivalent
conicity
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