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Abstract Urban railroad vehicles carry many passengers and are the core of an urban railroad
transportation system. Therefore, the dynamic performance of the vehicle must be ensured. Dynamic
behaviors such as the vibration and ride comfort of railway vehicles are affected by the structure of the
suspension system. We analyzed the dynamic behavior of a railway vehicle according to the suspension
system of an urban railway vehicle, which is mainly operated in Korea. For two types of vehicles with
different suspension structures, the vibration of the vehicles on railway tracks was measured, and
dynamic behavior characteristics such as vibration, ride, and vibration reduction rate were analyzed. The
result of the test shows that the vibration performance of the body is superior to that of B-bogie in the
lateral direction and that of A-bogie in the vertical direction. Overall, the ride quality of the A-bogie
car is superior to that of B-bogie. When analyzing the vibration attenuation rate of primary suspension
system, the vibration attenuation performance of B-bogie with coil spring was superior to that of
A-bogie with a conical rubber spring. The secondary suspension system has better vibration attenuation

performance for A-bogie with air springs compared to coil springs.
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Fig. 3. Measuring system: (a) wheelset; (b) bogie; (c)
carbody; and (d) data acquisition system
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Fig. 8. Peak-peak analysis of the carbody lateral
acceleration
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Fig. 9. Peak-peak analysis of the carbody vertical
acceleration
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Table 1. Magnitude of vibration(unit: m/s?)

lateral vertical
part
A bogie B bogie A bogie B bogie
axle 4.359 4.243 15.128 14.872
bogie 3.756 1.268 5.703 2.207
body 0.282 0.277 0.441 0.668
Table 2. Vibration reduction(%)
lateral vertical
part
A bogie | B bogie | A bogie | B bogie
axle/bogie 13.8 70.1 623 85.2
bogie/body 92.5 78.2 92.3 69.7
axle/body 93.5 93.5 97.1 95.5
0 = Abogie
so | | O Bbpgie
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Fig. 12. Lateral vibration reduction
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