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Abstract This study was carried out to improve the ride quality of high-speed electric multiple unit. Through dynamic
analysis of the HEMU-430X, the range of the equivalent conicity with a critical speed of 300 km/h was between
0.05 and 0.25. The initial adopted wheel profile of HEMU-430X was S1002. The equivalent conicity of S1002 with
the mileage of more than 40,000 km was about 0.033 and it was confirmed that XP55 is more suitable for stable
operation because XP55 has the equivalent conicity of over 0.061. In order to improve ride quality of high-speed
electric multiple unit, the change of installation angle of the yaw damper was suggested from 7.35° to 0°. From
sensitivity analysis and optimization, the air spring lateral and vertical stiffness was suggested to be reduced by 30%
and the secondary vertical and lateral damper damping coefficient was increased by 50%. By applying this, it was
expected that the car body acceleration could be improved by about 20% on average. The HEMU-430X’s yaw damper
installation angle was changed to 0° and the damping coefficient of the lateral damper was increased by 30%. When
the test run was carried out at the speed of 300 km/h on the Kyungbu high-speed line, the vehicle lateral acceleration
had improved by 34.3%. The effect of additional improvement measures proposed in this paper will be tested in the
on track test. The riding quality improvement process used in this study can be used to solve ride quality problems
that can occur in commercial operation of high-speed electric multiple unit in the future.
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(b) Conﬁguratlon of HEMU—430X

Fig. 1. HEMU-430X
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Table 1. Design variables and level

No Design variables Unit Min[%] Current[%)] Max[%]
T, Secondary air spring stiffness(%/) MN/m 70 100 130
Ty Secondary air spring stiffness(2) MN/m 70 100 130
T3 Secondary vertical damper damping(2) MNs/m 50 100 150
Ty Secondary lateral damper damping(%/) MNs/m 50 100 150
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Fig. 7. Yaw damper angle adjustment
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Table 2. Acceleration investigation of some cases

Sum of acceleration RMS[m/s2]
. Case 1 | Case 2 | Case 3 | Case 4 | Case 5
Indices
Case 0| Ratio Ratio Ratio Ratio Ratio
[%] [%] [%] [%] [%]
Carbody | 664 | 201 | 197 | 183 | 204 | 164
Lateral
Carbody | 667 | 209 | 162 | 211 | 200 | 209
Vertical
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