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A study on the Dynamic Behavior Enhancement of the Korean
High-speed Train

Chang-Sung Jeon
High-speed Railroad Systems Research Team, Korea Railroad Research Institute
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Abstract This paper describes the dynamic behavior and enhancement of Korean high-speed trains. The tail vibration
reduction method of the yaw damper installation method change, which was derived from previous research, was
applied to the running test of high-speed train. In addition, the vibration reduction method for the entire vehicle was
derived by a numerical method and its effect was confirmed by a running test. The improved design was applied
to the double-deck high-speed train coaches and the commissioning proceeded without problems in dynamic behavior.
Sensitivity analysis of the suspension parameters affecting the critical speed of Korean next-generation high-speed
trains was performed and four design variables that greatly affected the critical speed were derived. These were in
the order of the primary elastic joint x-directional stiffness, the secondary yaw damper series stiffness, the secondary
lateral damper damping coefficient, and the carbody damper damping coefficient. By optimizing the design variables,
the suspension parameter that improves the critical speed by 23.3% can be used in the commercial designs of Korean
next-generation high-speed trains.

Keywords : Critical speed, High-speed train, Optimization, Tail vibration, Yaw damper
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Fig. 1. HEMU-430X Configuration
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Fig. 3 Yaw damper installation change
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5. HEMU-430X model
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Table 1, Simulation Cases

Yaw damper formation
Indices TC~M4 MC
Number Angle Number Angle
Case 1 8 7.35° 4 0°
Case 2 4 7.35° 4 0°
Case 3 4 0° 4 0°
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Table 2, Simulation results

Acceleration RMS[m/s’]
Indices Case 1 Case 2 Case 3

RMS RMS [%] | RMS [%]

MC 0.148 0.138 6.8 | 0.132 4.3
M4 0.257 0.174 | 323 | 0.187 | -7.5

M3 0.327 0.235 | 28.1 | 0.231 1.7
Lateral M2 0.300 0.257 | 143 | 0222 | 13.6
Ml 0.221 0.221 00 | 0.178 | 19.5
TC 0.195 0.189 3.1 | 0169 | 10.6

Avg. - - 14.1 - 7.0

MC 0.184 0.184 0.184 -

M4 0.228 0.228 0.229 -

Vertical M3 0.185 0.186 0.187 -

M2 0.180 0.179 0.180 -

Ml 0.178 0.178 0.179 -

TC 0.199 0.199 0.200 -
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Table 3. Running test results
£ Acceleration RMS[m/s”]
§ Indices Case 1 Case 2
g RMS RMS [%]
00 MC 0.488 0.322 34.0
. M4 0.273 0.134 51.1
% M3 0.283 0.457 -61.4
= Lateral M2 0.356 0.369 -3.6
M1 0.276 0314 -14.0
TC 0.667 0.178 73.3
Avg. - - 13.1
MC 0.249 0.246 -
M4 0.197 0.196 -
Vertica M3 0.330 0.335 -
1 M2 0.188 0.201 -
M1 0.205 0.208 -
TC 0.310 0.249 -
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Fig. 10. Double deck high-speed train
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