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Sound absorption properties of ZA27 alloy foams with
particular pore structures
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Abstract: The sound absorption properties of ZA27 infiltration casting foams with three kinds of particular pore
structures such as wide aperture, layered gradient and layered periodical were studied. The results show that, with
increasing the frequency, the sound absorption coefficient increases in low frequency region, while decreases to minimum
value and then moves up in intermediate frequency region, and tends to be gentle in high frequency region. The sound
absorption coefficient of alloy foam with wide aperture is average improved 0.025, along with aperture varied and
porosity increased; the sound absorption property of alloy foam with multiple layers gradient pore structure is improved
0.027, compared the one that has few layers; the sound absorption property of alloy foam with layered periodical pore
structure is average increased 0.027, compared the one that has few layers. At low frequency, the sound absorption
properties of alloy foams with particular pore structures are better than those of the Al-Sil12 alloy foams.
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Table 1 Size of NaCl particle for infiltrating

Particle No. Particle size/mm
P1 >25
P2 2.0-2.5
P3 1.43-2.0
P4 0.9-1.43
P5 0.6-0.9
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Fig. 1 Pictures of ZA27 alloy foam: (a) Sample 1; (b) Sample 2; (c) Sample 3; (d) Sample 4; (¢) Sample 5; (f) Sample 6; (g)

Sample 7; (h) Sample 8; (i) Sample 9
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Table 2  Cell structures and size parameters of fabricated ZA27 alloy foams
Sample Salt particle Pore ) Diameter of zinc Height of
Porosity/%
No. configuration mode structure foam/mm zinc foam/mm
1 P1 Single regular pore size 67.61 30 30
2 P1+P3+P5 Wide pore size range 71.06 30 30
3 P3(60%)+P5(40%) Wide pore size range 68.71 30 30
4 P3(40%)+P5(60%) Wide pore size range 67.61 30 30
5 P3+P4+P5 Wide pore size range 64.49 30 30
6 10 mm P3+10 mm P4+10 mm P5 Gradient of three layers 65.52 30 30
7 15 mm P3+15 mm P5 Gradient of two layers 65.52 30 30
7.5 mm P3+7.5 mm P5+
8 Periodical of four layers 67.61 30 30
7.5 mm P3+7.5 mm P5
9 10 mm P5+10 mm P3+10 mm PS5  Periodical of three layers 67.61 30 30
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Fig. 2 Relationship between sound absorption coefficient and
frequency of ZA27 alloy foams 1, 2, 3, 4 and 5
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Fig. 3 Relationship between sound absorption coefficient and

frequency of samples 6, 7 and 1
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Fig. 5 Sketch map of pore structure of ZA27 alloy foam
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Fig. 7 Macrostructure of connecting part of different layers of
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Table 3 Theoretical sound absorption coefficients of ZA27 alloy foams 1 and 8

Sample Porosity Average pore Flow resistance Flow resistance/ Absorption coefficient
No. size/mm rate/(Pa-s'm 2) (Pa-s'm’ ) Theoretical Measured

1 67.61 2.61 256.32 7.92 0.56 0.61

8 67.61 1.22 1487.46 36.92 0.74 0.77
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Table 4 Comparison of sound absorption coefficients of

Al-Si12 and ZA27 foams in low frequency range

Sound absorption coefficient

Sample Wide pore  Layered Layered
sizerange  gradient  periodical
Al-Si12 alloy foam"! 0.61 0.65 0.70
ZA27 alloy foam 0.63 0.71 0.73
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