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Influence of Temperature on Acoustic Characteristics of
Extruded Aluminum with Damping Layers

CHEN Pei', SHEN Huo-ming', ZHANG Jie?, XIAO Xin-biao’

( 1. School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China;
2. State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China )

Abstract : In order to study the influence of temperature on the acoustic performance of extruded aluminum structures
with viscoelastic damping layers of the car-bodies of high-speed trains, the models for sound transmission loss prediction
and sound radiation characteristics prediction are established respectively. The acoustic performances of the models are
analyzed using the hybrid FE-SEA within the low and medium frequency range of 100 Hz-500 Hz and using the SEA in the
high frequency range above 630 Hz respectively. Based on the measurement data, the influence of temperature- varying
characteristics of the viscoelastic material on its Young’ s modulus and damping loss factor is analyzed. The sound
transmission loss and sound radiation characteristics of the extruded aluminum under different temperatures are calculated
using the numerical models. The influence of the temperature on the acoustic performance of the extruded aluminum with
damping layers is investigated. The results show that the influence of the temperature is focused on the resonance frequency
region and the high frequency region above 1 600 Hz. The viscoelastic damping layer has a great noise control effect in the
temperature range of 10 ‘C-50 °C, but will lose its effect for noise reduction below 10 C.

Key words : acoustics; damping layer; influence of temperature; sound transmission loss; sound radiation
characteristics
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