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ABSTRACT

As the freight traffic becomes heavier, the high speed of existing freight cars is essential instead
of the construction of a new railway. The high speed can be achieved by the design modifications
of the freight bogie. In this paper, an analytical model of freight bogie including the lateral force
between rail and the flange of wheel is developed to decide the critical speed, which activates a
hunting motion and tells the running safety of freight bogie. The dynamic responses of the
analytical model were compared with an experimental data from a running test of a freight bogie
and showed good agreements between them. The analytical model is used to find the design
modifications of the freight bogie by parameter studies. The results show that the reduction of
wheelset mass ratio and the increase of the axle distance of the freight bogie can increase the
critical speed, but the primary lateral stiffness has little effects on the critical speed. And this also
study shows that smaller wheel conicity deteriorates the running safety of the freight car, which
means that the overhauling of the wheel of freight bogie should be done regularly.
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Fig. 1 Freight bogie
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Fig. 2 Analytical model of a bogie
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Table 1. Specification of the freight car

Index Terms Symbol |Units| Input
Boige Weight of the Bogie mg ton 1.982
Frame Moment of Inertia Roll & Pitching, Yaw | I, Iy | Mgm | 1.05, 1.64
Weight of the Axle My ton 1.309
Axle Moment of Inertia Roll & Yaw Toy Mgm 0.75
Half of Wheel Diameter r m 0.43
Half of Axle Distance b m 0.9
Dimension | Half of Between 1'st Spring h m 0.978
Half of Between 2’'st Suspension Center hy m 0.838
Longitudinal Stiffness k2 MN/m| 55457
1'st S/P | Lateral Stiffness ki MN/m| 423.23
Vertical Stiffness ks MN/m| 16128
Longitudinal Stiffness ks MN/m| 38791
2'st S/P | Lateral Stiffness k4 MN/m| 0.90384
Vertical Stiffness ke MN/m| 0.06779
Damper Vertical Damper Coefficient Dy MN/m|{ 0.11072
Lateral Damper Coefficient D. MN/m| 0.18454
Contact Lateral Track Stiffness ko MN/m 14.6
Rail-flange Clearance 5 m 0.009
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(a) Lateral displacement, v=110knmvh (b) lateral displacement, v=115kmv/h

Fig 3. Numerical results for the lateral displacement of the bogie
(A=0.05, a=0.711m, r=0.43m, £=047)
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