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Study on the Assessment of Running Safety of
Railway Vehicle passing through Curve

g . ojg)y

Kwang-Soo Park - Hi Sung Lee

Abstract For the running safety assessment of Saemaul train passing through curves, an analysis model for multibody
system has been developed. By using this model and ADAMS/Rail, sensitivity analyses depending on the variation
of parameters related to the derailment coefficients have been conducted At low speed, the derailment coefficient and
the unload ratio of right wheel showed higher than left wheel, while those of left wheel showed higher than right
wheel at high speed. According to decrease of curve radius, the derailment coefficient and the unload ratio were
increased. When the length of transition curve was increased, the derailment coefficient was increased but there was
no change on the unload ratio. According to the increase of cant, the derailment coefficient and the unload rate were
increased.
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Fig. 2. Interacting forces between wheel and rail
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Fig. 3. Running Saemaul-Ho diesel power car
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Fig. 4. Track irregularities model
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Fig. 5. Wheel and rail models

Fig. 6. Fully Arranged PMC
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Table 3. Technical specification data of the PMC
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Table 4. Conditions of curved tracks for simulation

Index Parameters Units | Value Case—'
Variabl Case 1 Case 2 Case 3 Case 4
Length m | 23.56 anabie
Mass of empty car ton 54.97 Running 10, 20, 30
speed(r/s) 30, 40 30 30
Moment of inertia of rolling | Mg-m® | 114.72 ”
Car body Curve 400, 800,
Moment of inertia of pitching Mg-m’ | 1551.0 radius(m) 1200 1200, 1600 1200 1200
Moment of inertia of yawing Mg-m® | 1525.0 Cantx9004},
Height of gravity center on the raill m 1414 Transition Cantx Cantx | Cantx11008) | Cantx
Curve(m) 13008} 13008 | Cantx13004l, | 13004
Bogie frame mass ton 35 Cantx15008}
Moment of inertia of rollin, Mg-m®| 1.58 4
Bogie £ £ Cant(mm) 160 160 160 1126% 118(())
g Moment of inertia of pitching | Mg- m’ 16 ;
frame
Moment of inertia of yawing Mg-m* | 3.01
At
Height of gravity center on the raili, m 0.52 4. ShAEat
Wheelsets mass ton 2.65

Moment of inertia of rolling | Mg-m’ | 1.36

Axle Moment of inertia of pitching | Mg-m® | 1.36

2

Moment of inertia of yawing | Mg-m” | 0.003
Wheel diameter m 0.43
Distance between two bogie m 152
centers
Dimension| Distance between two axles m 25
Distance between 1st suspensions m 0.5
Distance between 2nd suspensions m 20
Longitudinal stiffness MN/m | 0.379
Primary Lateral stiffness MN/m | 0379
suspension
Vertical stiffness MN/m | 0.758
Longitudinal stiffness MN/m | 024
Secondary Lateral stiffness MN/m | 024
suspension
Vertical stiffness MN/m | 094
Primary Vertical damping MNs/m | 0.03
damping
Yaw damping MNs/m | 0.169
Seconc.lary Lateral damping MNs/m | 0.04
damping
Vertical damping MNs/m | 0.04
Friction coefficient 0.4
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Fig. 7. Derailment coefficients depending on curving speed variations

(R1200, cantx13004}, 160mm)

Fig. 8. Unload ratios depending on curving speed variation (R1200,
cantx 13004}, 160mm)
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Fig. 10. Unload ratios depending on radius variations (V=30 m/s,
cantx13004}], 160mm)
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Fig. 11. Derailment coefficients depending on transition curve
variations (V=30m/s, R1200, 160mm)
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Fg. 13. Derailment coefficients depending on cant variations
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Fig. 12. Unload ratios depending on transition curve variations
(V=30m/s, R1200, 160 mm)
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