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Sound absorption properties of open-cells aluminum foams
prepared by infiltration casting methods

WANG Hui, ZHOU Xiang-yang, LONG Bo, WEN Kang, LI Jie, JIANG Liang-xing, LAI Yan-qing

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The sound absorption properties of the open-celled aluminum foams prepared by the counter-gravity
infiltration casting method and traditional process were investigated, respectively. The results show that all the samples
prepared by two kinds of infiltration casting methods have the uniform change trend, i.e., the sound absorption coefficient
in high-frequency region is higher than that in low-frequency region. The sound absorption property of the sample
prepared by the former method is better than that of the sample prepared by the latter method in high-frequency region,
which is due to the decrease of connected space between adjacent holes in counter-gravity infiltration casting. The sound
absorption coefficient of open-cell aluminum foam prepared by counter-gravity infiltration casting method increases with
the particle size decreasing and with the porosity and thickness increasing.
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Fig. 1 Section diagram of aluminum foam samples prepared
by counter-gravity infiltration casting: (a) Particle size of
1.60—1.25 mm; (b) Particle size of 2.00—1.60 mm
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Table 1

PEREMIGARE S IS5 2 5L
Structure parameters of aluminum foam samples

prepared for sound absorption test

Sample Particle size/mm Porosity/% V%
T1 2.00—-1.60 61.9 7.3
T2 1.60—-1.25 64.3 7.9
T3 1.25-1.00 65.5 8.2
T4 1.00—0.80 67.2 8.5
Al 2.00—-1.60 60.0 5.6
A2 1.60—-1.25 63.1 6.3
A3 1.25-1.00 64.2 6.7
A4 1.00—0.80 65.5 7.1
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Fig. 3 Sound absorption coefficients of samples prepared by
traditional vacuum infiltration casting(a) and counter-gravity

infiltration casting(b) in different frequency regions
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Fig. 4 Differences of sound absorption coefficients of

samples prepared by different infiltration casting in different
frequency regions

22 EREMEREEAEERKRBILUDERME
SHEE S
L5 B A PR A AH RS TG F LR A BR L 51 T
BN E R BREFLAF EASAE, IBaki1
7 e A AR FLI R R () o] R 23Rk
I=d/D “)
e d PASAHARIE FLRL 3 BT A AN LI AL

B5 AR ERIEAE LR BRI ki s

Fig. 5 Section diagram of two adjacent spherical particles
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Table 2 Average sound absorption coefficient of samples

prepared with different particle size

Particle size/mm Average sound absorption coefficient

2.00—-1.60 0.437
1.60—-1.25 0.451
1.25-1.00 0.462
1.00—-0.80 0.496
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Fig. 6 Relationships between average sound absorption

coefficient and porosity(a) and thickness(b) of samples
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