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Vibro-acoustic Characteristics Prediction and
Analysis of Roof Structures in Maglev Trains
Based on FE-SEA Hybrid Method

PENG Lei, JIA Shangshuai, LI Baochuan

Abstract Based on FE-SEA (finite element-statistical ener-
gy analysis) hybrid method, a maglev train composite roof vi-
bro-acoustic characteristics prediction model fully considering
interior trim panels, porous sound-absorbing materials, and a-
luminum profiles is established. The roof structure vibro-acous-
tic characteristics of the three areas of maglev train (dome are-
a, air-conditioning area, and side top area) are predicted and
compared. The comparison results show that the vibro-acoustic
characteristics of the top plate in the side top area are the best,
followed by the dome and the air-conditioning areas. For alu-
minum profile structure, the area density of the dome and the
air-conditioning areas is close. The weighted sound insulation
of the air-conditioning area is 3.2 dB larger than that of the
dome area and 3. 0 dBA larger for total radiated sound power

level. For composite structure, the weighted sound insulation

of the roof in air-conditioning area is 1.0 dB larger than that in
dome area, and the total radiated sound power level is the
same. The vibro-acoustic characteristics of a roof structure are
directly related to its vibration response and radiation efficien-
cy. The difference in vibro-acoustic characteristics when using
aluminum profile structure is evident, while the difference is
slightly reduced when composite structure is used.
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Fig.1 Vibro-acoustic characteristics prediction model of ma-

glev train composite roof
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Fig.2 Section of maglev train body roof structure
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Fig.3 Prediction results of vibro-acoustic characteristics of a-

luminum profile roof structure
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Fig.4 Narrow band sound insulation results of aluminum pro-

file roof structure
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Fig.5 Narrow band vibration response results of aluminum

profile roof structure (acoustic excitation )
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Fig.6 Narrow band vibration response results of aluminum

profile roof structure ( force excitation)
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Fig.7 Narrow band sound radiation efficiency results of alu-

minum profile roof structure (force excitation)
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Tab.1 Composite roof scheme and material parameters
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Fig. 8  Prediction results of vibro-acoustic characteristics of

roof structure in dome area
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