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Numerical Simulation on Rail Wear Development using Multi-body Dynamics Software
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When railway vehicles run on curved section. the high contact pressure and the large slip generate between wheel and rail.

This contact pressure and slip cause wear on rail. The change of rail profiles due to wear is one of the main factors which

make an effect on running stability and safety, and curving performance of vehicles. Because rail wear is affected by vehicle

dynamics, it is very useful to predict wear profile of rail using multi-body dynamics software. In this study, we examined the

influence of radius of curvature of track on wear profiles of rail by applying rail wear prediction model with SIMPACK.
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Fig.1 Flow chart of wear prediction model
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Table 1 Properties of vehicle

Mass
Wheelset kg] | 1240
Bogies [kg] | 1390
Car body [kg] [ 19930
Length
Distance bereen two m) | 13.8
bogies
‘Wheelbase [m] | 2.1
Distance between two
wheel treads ol | 182
Distance betv'vcen two m) | 1.64
axle springs
Distance bcmeén two m) | 195
secondary springs
Total length of car
by [m] | 19.5
Total width of car
body [m] [ 2.9
Total height of car
3.69
by [m] 6
Height of c.enter of m | 1.73
gravity

Table 2 Properties of track

Condition Radius of | Cant Gauge
Curvature (m) | (mm) | Widening (mm)
[ 400 61 5
i 1200 20 0
i} 2000 12 0
v 2800 8 0
_ G2
T 127-R @

727U, Clmmlidn s M, G [mm]AAE, Y kvh)iLE
TTHE, R[mITHRLRCTHS. PTG 1067mm %
RV, ETEEE: Skmvh & L.

Fig.2 Image of analysis model
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Fig.3 Results of wear depth (R=400m)
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Fig.4 Results of wear depth (R=1200m)
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Fig.5 Results of wear depth (R=2000m)
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Fig.7 Angle of attack and slip ratio (2" axle)
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Fig.9 Wear development for radius of curvature
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