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Analysis of Sound Insulation Performance of
Extruded Aluminum with Damping Layers in
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Abstract : As temperature decreases, the sound insulation capacity of extruded aluminum with damping layers gradual-
ly decreases. In this paper, the effect of the characteristic impedance of the medium on sound insulation is clarified theoreti-
cally. Through the test, the sound insulation performance of extruded aluminum with damping layers from 20 °C to =40 °C at
400 Hz - 2 500 Hz 1/3 octave is revealed. Finite element model of the extruded aluminum is established, the temperature
field is simulated, sound insulation technique and damping optimization are designed. Theoretical analysis shows that tem-
perature decreasing can increase the characteristic impedance of the air, thereby reduce the sound insulation. The test results
show that the sound insulation in the 2 000 Hz frequency band is most sensitive to the temperature change, the sensitivity
can reach 0.17 dB/°C, followed by 2 500 Hz and 500 Hz frequency bands. Simulation optimization shows that the extruded
aluminum is an orthotropic structure. Using low-temperature-resistant damping material instead of the original damping ma-
terial can significantly improve the sound insulation capacity in low temperature environments.
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