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Improving sound absorption of aluminum foams by drilling holes

YUAN Wen-wen, Li Yan-xiang, CHEN Xiang

(Key Laboratory for Advanced Materials Processing Technology, Ministry of Education,
Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China

Abstract: Aluminum foams with various cell sizes and porosities were prepared by the melt foaming process. The sound
absorption properties of aluminum foams with different porosities in as-received state and with drilling holes of 1.1 mm
diameter were investigated. The results show that the aluminum foams in as-received state with no back cavity do not
possess high sound absorbability, while setting up a back cavity behind the foam can improve the sound absorbability
according to some permeable structures existing inside the aluminum foam; the noise reduction coefficients of the
aluminum foams with 0.5%—1.0% holes area ratio and 60—80 mm thick back cavity are above 0.42, which are about
twice more than that of the aluminum foam in as-received state with no back cavity. The sound absorption coefficients of
the aluminum foams with drilling holes comply with the characteristics of Helmholtz-type resonators when a back cavity
exists. But they are affected by the structure of the drilling holes, the permeable structures derived from inherent defect
inside the aluminum foam and the small openings on the cells formed by drilling process.
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Fig.2 Sound absorption properties of aluminum foams in

as-received state with no back cavity
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Fig.3 Sound absorption properties of aluminum foams in
as-received state with different thickness of back cavity
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Table 1 Sound absorption properties of aluminum foams with
different holes area ratios and 60-mm-thick back cavity

Holes area Peak sound  Frequency at peak

o absorption sound NRC'
ratio/% coefficient absorption/Hz
0 0.73 315 0.33
0.5 0.93 400 0.43
1.0 0.99 500 0.42
1.5 0.92 500 0.38
2.9 0.66 630 0.35
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Fig.4 Sound absorption properties of aluminum foams after drilling holes: (a) With different holes area ratios and no back cavity; (b)
With different holes area ratios and 60-mm-thick back cavity; (c) With 0.5% holes area ratio and different thickness of back cavity; (d)
With 1.0% holes area ratio and different thickness of back cavity
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Table 2 Sound absorption properties of aluminum foams with mm JEE N SIS,
0.5% holes area ratio and different thickness of back cavity

Peak sound Frequency at sLAA
absorption peak sound NRC' 3 -L-‘-J- e
coefficient absorption/Hz

Thickness of
back cavity/mm

0 0.66 1600 0.24 3.1 [RGB RIR A HLH

" o o o Fh LA A 1 A S LR ARG, T
60 0.93 400 0.43 MENE SRS AE AT B . B 3 0 LA
80 0.97 315 0.43 YARER S 5 I AR T W] Y Helmholtz LR

Frtko DAL, W UAHEWHE IR BOE ALk, (HEL
AT RN IE A, A5 IR AR KRS P RE A
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Table 3 Sound absorption properties of aluminum foams with
1.0% holes area ratio and different thickness of back cavity

Thickness of Peaksm:md Frequency at Hileg ey, HoB R RO F LA . IXFEAE

back cavity/mm  20°0Pon alf:ffpfiif/lﬂz NRC TR A IR BN B T IS JLOR 75 1 il 2 22 o
; i o =T S ORI i TR AL
20 0.96 300 0.31 PRSI, ARIERARERIEI T, $n T s
40 0.93 630 038 AHEARI LA, BT UGRIL AR bR
60 0.99 500 0.42 SEFRTTHEM . TSRS BT I 7 2 2
80 1.00 400 0.45

% 25K 5 FE [ Helmholtz L3R E
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Fig.5 Schematic diagram of openings on cells formed by

drilling process: 1—Small openings; 2, 3—Large openings
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Eqn.(4))
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