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Noise Simulation and Test of Auxiliary Converter for Metro Vehicle

Ding Jie
(College of Mechanical Engineering, Hunan University of Arts and Science, Changde 415000, China)

Abstract: In order to ensure that the auxiliary converter of an overseas metro vehicle can meet the noise perfor-
mance requirements, the statistical energy analysis model of the auxiliary converter is established, and the energy
distribution characteristics and noise transmission path of the plate subsystem and the acoustic cavity subsystem
are analyzed. The problem of excessive vibration and noise of 1 800 Hz is analyzed for guidance. The results
show that the higher noise of test point 2 and test point 5 is related to air transmission, noise transmission and
structure radiation noise, and the lower noise of test point 1 is related to the arrangement of sound absorbing
materials at the air inlet side. The noise of low—speed half load and high—speed full load conditions is mainly
electromagnetic noise of 1 800 Hz, which is twice the switching frequency of IGBT. The vibration spectrum of
transformer top panel and air outlet side panel is mainly 1 800 Hz. The vibration and noise can be reduced by
pasting damping material and sound-absorbing material at this position. Noise simulation and test can provide
guidance for the design and development of metro vehicle auxiliary converter products.
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Fig.2 Statistical energy analysis model of auxiliary
converter
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Tab.1 Statistics of layout area of sound absorbing
materials

Layout area of air
outlet section /m>

Thickness of sound  Layout area of air
absorbing material/mm inlet section /m?

10 0 1.630
20 0.498 0.331
30 0.456 0
40 0.464 0
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Tab.2 Noise test results under different working

conditions dB(A)
It Low speed  Low speed High speed
em no-load  half load  full load
Sound pressure level of 5 ) 71.78 74.30
measuring point 1
Sound pressure level of g5 3 76.94 77.86
measuring point 2
Sound pressure level of 5 3¢ 75.01 76.26
measuring point 3
Sound pressure level of = ) 75 7143 75.41
measuring point 4
Sound pressure level of 5 o0 77.81 78.46
measuring point 5
Average sound 64.20 7533 76.72
pressure level
Sound power level 80.76 91.89 93.29
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Fig.7 Sound pressure level spectrum of each measuring
point under low speed and no-load condition
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