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Design Method of Railway Wheel Profile with Objective Function of Eqgivalent Conicity
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A design method of railway wheel profile with objective function of equivalent conicity considering
wheel dimension constraint, two points contact problem between wheel and rail was proposed.
New design method shows good results. New wheel profile generated from optimization process
shows better dynamic performance compared with initial profile as the purpose of wheel profile
design. And fo verify the design method with testing the stability of new wheel profile, we
conducted a critical speed test for new wheel profile using scale model applied scaling method of
railway vehicle dynamics. The resuit of critical speed test show good agreement with that of
numerical analysis. From the above results, it is seen that the design method with objective
function of equivalent conicity is feasible and it could be applied to design new wheel profile

efficiently.
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Table 1 Design value for wheel profile generation

Parameter Property

Initial wheel profile Conical type 1/20 profile
Rail profile 60kg rail

Equivalent conicity 0.2

Flange-back distance 1,354 mm

Rail inclination 1/40

Gage 1,435 mm

Wheel radius 430 mm

Wheel load 8§ ton

« resulticonicty 0.2)

Equivalent conicity

= [

Fig. 3 Equivalent conicity according to design variables
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Fig. 4 New wheel profile

Table 2 Dimension of new wheel profile

Initial | New
profile |profile

Flange thickness(mm) 35.0 | 33.6 | 25 - 35mm

Parameter Criteria

Flange height(mm) 26.9 | 26.7 | 23 - 34mm
gR 10.1 | 8.9

Flange gradient(deg) 69.2 | 69

Equivalent conicity 0.055 | 0.20

2 points contact withrail | O X
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Table 3 Dynamic performance of new wheel profile

Parameter Initial New

profile profile
Critical speed(km/h) 320 226
Lateral force(kN} 23.2 18.7
Derailment coefficient 0.44 0.35
‘Wheel unloading(%) 13.9 13.7
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Fig. 8 Critical Speed for new wheel profile
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Fig. 9 Lateral force reduction of new wheel profile
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