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Abstract Over 12 years have passed since the first commercial operation of a Korean high-speed train. Since then,
the transport capacity of the high-speed lines has become almost saturated. Therefore, studies have been carried out
to increase the operating speed of the trains in order to increase their transportation capacity. This study was carried
out to improve the critical speed of the KTX-Sancheon, Korean high-speed train, in order to increase its operating
speed. A dynamic analysis of the KTX-Sancheon train was performed using the contact data obtained from the wheel
wear profiles that were measured from a KTX-Sancheon train in commercial operation. The analysis results were
verified by comparing them with the measurement acceleration data obtained from KTX-Sancheon. The suspension
parameters were optimized to improve the operation speed. The critical speed of KTX-Sancheon was increased by
9.4% after the optimization by the response surface method. The optimized suspension parameters are expected to
be used for the new bogie design to increase the operating speed of KTX-Sancheon from 300km/h to 350km/h.
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Power bogie End trailer bogie

Fig. 1. Analysis model of KTX-sancheon
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Fig. 5. Acceleration measurement of KTX-sancheon
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Table 1. Design variables and level

No Design variables Unit Min[%)] Current[%)] Max[%] Remarks
T Primary elastic joint stiffness(Z) MN/m 70 100 130
Ty Primary elastic joint stiffness(¥/) MN/m 70 100 130
Ty Primary coil spring stiffness(Y) MN/m 70 100 130
zy Secondary air spring stiffness(Y/) MN/m 50 100 150
Ty Secondary yaw damper coefficient() MNs/m 70 100 130
Tg Secondary yaw damper series stiffness() MNs/m 90 100 110 Non-linear
T Anti-roll bar stiffness(Z ( T)) MNm/rad 50 100 150
Ty Carbody anti-roll damper coefficient(/) MNs/m 70 100 130 Non-linear
Ty Carbody upper yaw damper coefficient() MNs/m 70 100 130 Non-linear
Lo Carbody lower yaw damper coefficient(:) MNs/m 70 100 130 Non-linear
Table 2. Central composite design table and simulation results
No T T, Ty Ty Critical speed[km/h]
1 90 50 70 70 342
2 90 50 70 130 342
3 90 50 130 70 360
4 90 50 130 130 356.4
5 90 150 70 70 360
6 90 150 70 130 360
7 90 150 130 70 374.4
8 90 150 130 130 378
9 110 150 130 130 417.6
10 110 150 130 70 378
11 110 150 70 130 396
12 110 150 70 70 388.8
13 110 50 130 130 396
14 110 50 130 70 378
15 110 50 70 130 374.4
16 19.5 50 70 70 374.4
17 100 100 100 100 381.6
18 85.86 100 100 100 352.8
19 114.14 100 100 100 403.2
20 100 29.3 100 100 370.8
21 100 170.7 100 100 392.4
22 100 100 57.58 100 360
23 100 100 142.42 100 385.2
24 100 100 100 57.58 345.6
25 100 100 100 142.42 378
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