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A Study on the displacement characteristics of suspension elements for KTX

H. M. Hur, S. T. Kwon., C. W. Lee, H. J. Kim(Korea Railroad Research Institute)

ABSTRACT

The opening of high speed railway upgraded our land transportation speed limit, causing lots of

changes including living and culture and also paving the way for stepping up the railway technology.

However. it is also true that we had a limjt to adopt the existing railway system structured  for
150km/h to the new structure requiring a higher speed of approximate 300km/h due to technological,

based on the time and experience. More importantly, heading toward a step of operating such a high
speed railway system, it has been practically and quickly proposed that the railway needs high speed
raillway engineering, maintenance technology of parts of the vehicles to have a stable maintenance

foundation and localization of major parts.

Therefore, this study was intended to research the actual displacement characteristics in runningg

on an actual track for the purpose of developing the protective and maintenance technology of

springs and dampers, which are core parts among suspension elements of a high speed railway

vehicle. For this, it was researched the actual vehicle test and its interpretation centered on primary

spring, which is used for the suspension system of a bogie, body-body dampers and body-bogie yaw

damper.

Also, to analyze the displacement characteristics of suspension system in the actual

conditions of high speed railway vehicles, a vehicle’s dynamic characteristics was analyzed and
interpreted. At the same time, a tester for measuring the actual displacement of such suspension

elements was designed and attached to actual vehicles, to measure the displacements that occur in
running it on the Seoul-Busan line, one of major lines serviced by KTX. The displacement data
gained from the test with actual vehicles was analyzed for its displacement distribution depending on

the service sections and frequency, with which the valuable data necessary for any potential
breakdown or maintenance in the future could be obtained.
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Fig. 1 Suspension elements of carring bogie
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Fig. 2 Curvature of simulation track
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Fig. 4 Analysis.of primary spring
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Fig. 5 Displacement sensor to measure
primary spring displacement

Fig. 6 Displacement sensor to measure
damper displacement
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Table. 2 Dispacements on curve(R400)
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Fig. 7 Displacements on curve(R400)
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Fig. 8 Displacements between Busan and
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Fig. 9 Displacéments between Dongdawgu and
Daejeon
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Fig. 10 Displacements between Daejeon and
Kwangmyung
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Fig. 11 Displacements between Kwangmyung

and Seoul
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Fig. 12 Displacements between Seoul and
Hangsin
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Fig. 13 Maximum displacement of body-body
damper
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Fig. 14 Maximum displacement of primary
spring
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Fig. 15 Maximum displacement of yaw
damper
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Table. 3 Frequency of displacements
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[1g. 16 Displacement distribution of body-body
damper(Busan—hangsin)
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