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Effects of structure parameters of aluminum fibrous composite
panel on sound-absorption properties
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Abstract: Using noise absorption materials is an important way to control noise in substations. The aluminum fibrous
composite panel with different structure parameters, which is based on aluminum fibers, aluminum foil and aluminum net
board, was successfully fabricated by using cold-rolled method, and its sound absorption coefficient was measured by
standing wave ratio method. The effects of surface density, airspace thickness and fiber categories on the sound
absorption coefficient were investigated. The results show that the aluminum fibrous composite panel with surface
density of 484 g/m’, which is prepared by cutting fibers, has the best sound-absorption property. The airspace thickness
shows a great influence on the sound absorption coefficient at low frequency, the sound absorption coefficient peak
values shift to the low frequencies with the airspace get thicker.
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Fig. 1 Schematic diagram of components of aluminum

fibrous composite panels and the keel (partition)
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Fig. 2 Macro-morphologies of aluminum fibrous composite

panels: (a) Composite panels with cutting fibers; (b) Composite

panels with fusing drawing fibers
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Table 1 Structure parameters of aluminum fibrous composite

panels
Sample Fiber category Surface . Thickness of
No. density/(gm °) airspace/cm
1 Cutting fiber 484 8
2 Cutting fiber 605
3 Cutting fiber 726 8
4 Fusing drawing fiber 484 8
5 Fusing drawing fiber 605 8
6 Fusing drawing fiber 726 8
7 Cutting fiber 484 0
8 Cutting fiber 484 4
9 Cutting fiber 484 12
10 Fusing drawing fiber 484 0
11 Fusing drawing fiber 484 4
12 Fusing drawing fiber 484 12
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Fig. 3 Comparison of absorption coefficients of cutting fibers

samples with different surface densities
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Fig. 4 Comparison of absorption coefficient of fusing drawing

fibers samples with different surface densities
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Fig. 5 Comparison of absorption coefficient of cutting fibers

samples with different airspace thickness
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Fig. 6 Comparison of absorption coefficient of fusing

drawing fibers samples with different airspace thickness
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Table 2 Comparison of absorption properties of aluminum fibrous composite panels

Sample Fiber category Sound absorption coefficient Average absorption coefficient ~ Overall average absorption
No. peak value value from 63 Hz to 500 Hz coefficient value
1 Cutting fiber 0.93 0.684 0.496
2 Cutting fiber 0.89 0.684 0.483
3 Cutting fiber 0.87 0.684 0.476
4 Fusing drawing fiber 0.96 0.631 0.585
5 Fusing drawing fiber 0.89 0.601 0.494
6 Fusing drawing fiber 0.86 0.529 0.409
7 Cutting fiber 0.06 0.032 0.035
8 Cutting fiber 0.89 0.421 0.530
9 Cutting fiber 0.90 0.732 0.466
10 Fusing drawing fiber 0.12 0.015 0.034
11 Fusing drawing fiber 0.89 0.573 0.574
12 Fusing drawing fiber 0.90 0.509 0.531
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