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Fig.1 Schematic diagram of pressure casting apparatus
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1 —Cylinder; 2 —Pole; 3 —Upper working bench; 4 —U pper mold board; 5 —Piston; 6 —Metal mold;

7 —Preform; 8 —Porous bottom layer; 9 —Holding furnace; 10 —Lower working bench;

11 —M anual valve; 12 —Pressure indicator; 13 —T emperature controller; 14 —Melting system
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Fig. 2 Particle appearance before baking
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Fig. 3 Particle appearance after baking
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Fig. 4 Photo of porous aluminum alloy
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Fig. 5 Crosssection of porous aluminum
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Fig. 6 SEM photo of porous aluminum alloy
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Table 1 Structural parameters of porous Al
of sound absorbent with different

pore demensions

No Pore size  Thickness Porosity Operr cell
/ mesh / mm ! % percent/ %
1 6 15 62. 15 100
2 15 63.23 97. 64
3 10 15 64.74 94.21
4 10 30 66. 85 92.35
5 10 20 65.32 93. 67
6 12 15 68. 41 91.37
7 12 15 78.92 90. 92
8 12 15 81. 19 90. 45
9 20 15 86. 98 89. 16
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Table 2 Sound absorbing coefficient at
different frequency

Frequency/ kHz
No.
2.0 2.5 3.0 3.5 4.0
1 0.070 0.115 0. 130 0.260 0.175
2 0.070 0. 140 0. 200 0. 460 0. 330
3 0. 085 0.240 0.295 0. 540 0. 390
4 0. 499 0.594 0. 780 0. 880 0. 660
5 0.230 0.370 0. 450 0.613 0. 440
6 0. 220 0.260 0. 470 0. 565 0. 480
7 0. 245 0. 340 0. 550 0.630 0. 500
8 0. 270 0.370 0. 635 0.700 0. 550
9 0. 400 0. 600 0. 850 0.915 0. 820
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Fig. 7 Relation between irregular ( a;) and

vertical sound coefficient ( ay)
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Fig. 8 Sound absorbing coefficient of

porous aluminum at different frequency
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aluminum on sound absorbing coefficient
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Influence of porosity of porous
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SOUND ABSORBING PROPERTY OF
CASTING POROUS ALUMINUM ALLOY

Xu Qingyan, Chen Yuyong and Li Qingchun
School of Materials Science and Engineering,
Harbin Institute of Technology, Harbin 150001, P. R. China

ABSTRACT Porous aluminum alloy was fabricated with pressure casting, whose pore size is 0. 5~ 1. 6mm and porosi-
ty is 60% ~ 80% , and the maximum size of the product is d 100 mm X 100 mm. SEM observation showed that the pre-
form particles become smooth from sharp angle after baking in a furnace, and the interlace area between two particles is
larger and changes smoothly. The porous aluminum alloy was obtained with smooth pores and connecting with each other
and being three dimensional net-shape distribution. The sound absorbing property measured in the experiment showed
that the porous aluminum alloy has large sound absorbing coefficient. For different porous aluminum alloys the change of
sound absorbing coefficient with sound frequency is basically same. When the sound frequency increases, the sound ab-
sorbing coefficient of porous aluminum alloys increases. In addition the porosity of porous aluminum increasing or pore size
decreasing, the sound absorbing coefficient also increases. When the sound frequency is 3. 5kHz, the sound absorbing co-

efficient becomes the maximum, which is different with different pore size and porosity.

Key words porous aluminum alloy microstructure feature sound absorbing coefficient
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