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Abstract

With the continuous improvement of train running speed, more attention has been paid to the
ride comfort in high-speed trains. In this paper, the FE-SEA method is used to establish a model of
the head car of a high-speed train. The noise results are obtained by applying 350 km/h excita-
tion data to the model, which is compared with the test data to verify the accuracy of the model.
By fitting and extrapolating the test data of sound source, the 400 km/h interior noise predic-
tion results are obtained, which provides technical support for the design of 400 km/h
high-speed train.
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Figure 1. Finite element model of head car

L SIFELERRTRE

Figure 2. Car body SEA subsystem structure
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Figure 3. Structure of interior acoustic cavity subsystem
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Figure 4. Layout of acoustic excitation measuring points on car body surface
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Figure 5. Interior side wall measuring points
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Figure 6. 350 km/h noise excitation spectrum
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Figure 7. Excitation loading layout
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Figure 8. Cloud chart of SEA model interior noise
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Figure 9. Test value and simulation value of cab noise
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Table 1. Comparison of simulation results of head car equivalent model (dBA)
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Figure 10. Noise value in some areas of the head train at the speed of 400 km/h
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Figure 11. Cloud chart of simulation results
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Figure 12. Simulation prediction spectrum
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Table 2. Comparison of calculation results (ABA)
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