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Abstract

Dynamic analysis of the KTX can predict the dynamic motions in test drive. In this study an
analytical model of the KTX is developed to find the critical speed. The numerical analysis for the
nonlinear equation motions of 17 degrees of freedom shows the running stability and the critical speed
due to the hunting motion of the KTX. Also, the vibration modes of the KTX are calculated using
the ADAMS/RAIL software, which show that the critical speed occurs for the yawing modes of the
car body and the bogie. Finally, this paper shows that the critical speed of the KTX could be changed
with the modifications of the design parameters of wheel conicity or wheel contact length.
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Table 1 Degree of freedom of the KTX power car

Motion | Wheelset | Bogie | Car body | Total
Lateral Ix4=4 | 1x2=2 1x1=1 7
Yawing | 1x4=4 [ [x2=2 Ix1=1 7
Rolling 0 1x2=2 1x1=1 3
Total 8 6 3 17
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Fig. 1 Analytical mode! of the KTX power car
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Fig. 2 The contact of flange and rail
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Table 2 Specifications of the KTX power car

. Maguit
Index Terms Symbol | Units
-ude
Weight of the Car body me ton 54.96
I 59.4
Moment of Inertia Roll “
Lo Ly Mg -m| 1132
Car |& Pitching, Yaw
Ly 1112
Body
Length Le 22517
Height He m 3.64
Width W, 2.814
Weight of the Bogie mg ton 2.42
M ¢ of i Roll I 1.645
oment of Inertia
. . Iy (Mg -m| 3.068
Boige (& Pitching, Yaw
Iy 2.559
Frame
Length Ly 3.81
Height Hb m 0.766
Width W 2.777
Weight of the Axle Mw ton 2.05
Ax Moment of Inertia Roll | . M, 0.8248
© (& Yaw Ly | 2™ 1081
Half of Wheel Diameter r m 0.46
Half of Axle Distance m 15
Half of Bogie Distance £ m 9.35
: : -
men | Half o 't g, m | 1016
-sion |Spring
Half of Between 2'nd
o. dz m 1.05
Suspension Center
Longitudinal Stiffness Kox MN/m 40
Ist S/P| Lateral Stiffness key | MN/m 9
Vertical Stiffness k, |MN/m| 3.646
ond Vertical Stiffness Ksz MN/m| 1.27
/P Lateral Stiffness ksy [MN/m| 0303
Bolster Stiffness ks | MN/m| 0.165
Vartical D
atlcal Csz MN/m | 0.02
Damper Coefficient
Lateral Damper
s, MN, 0.1
Coefficient i /m
Lateral Track Stiffness ko MN/m | 146
Rail-flange Clearance ) m 0.009
Contact| Effective Conicity 0.025
Half Lateral Distance
. a m 0.75
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Fig. 3 The lateral responses of the KTX power
at 370km/h
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Table 3 Frequency components of

the KTX power car (Hz)
(Nurjna.I/nEip.) Wheelset Bogie | Car body
Lateral 5.85 3.92/3.5 | 4.88/4.95
Yawing 9.80 8.80/8.2 | 5.86/6.0
Rolling 13.6/12.0 | 13.6/12.0
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Fig. 8 Model of the ADAMS/RAIL
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