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A Study on Lateral Vibration at the Tail of Train for KTX
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ABSTRACT

During the acceptance test of KTX, lateral vibration of carbody at the tail of the train was found. The carbody lateral
vibration was occurred on a straight line in the winter season.

We analysis to find the cause of the lateral vibration and the countermeasure. The analysis results show that lateral
stiffness of air spring is the most important parameter to cause the carbody lateral vibration. The lateral vibration is
occurred at frequency range 0.5~0.6Hz with a negative damping value. We also know that natural frequency of lateral
vibration increase with the train speed up to 1Hz at 300km/h.
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Fig. 1 Carbody lateral vibration of KTX at 200km/h
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Fig.2 Influence of temperature on lateral vibration at

wheel profile(mm)

170km/h

254

204

154

104

—— B GV40(1/40)
—— B XP55(1/20)

-800

T T T T
-780 -760 -740 -720 -700

DISTANCE FROM AXLE CENTER(mm)

-680

Fig. 3 Wheel profile of GV40 and XP55

Influence of Wheel Profile on Swaying at 170km/h

03 OO
~ M ©
o ° o
2 ©GV40
Z 02 & W XP55
S
IS
% <o
8 01
2 g
2 > o

[ ™ Y Oo‘ m
0 ‘
-15 -10 5 0 5 10 15

Outside temperature (°C)

Fig. 4 Influence of wheel profile on lateral acceleration at

170km/h
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Fig. 5 Calculation results of lateral acceleration at
150km/h(GV40)
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Fig. 6 Calculation results of lateral vibration for KTX
with GV40 and XP55 profile at 150km/h(0.2MN/m)
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Fig. 7 Calculation results of lateral vibration of 17th
carbody on air spring stiffness and train speed
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(b) Frequency analysis result
Fig. 8 Lateral vibration of 17th carbody
(A/S stiffness: 0.15MN/m)
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Fig. 9 Calculation results of lateral acceleration of 19th
carbody ( A/S stiffness:0.2MN/m)
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