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Preparation of porous Al with high porosity
by infiltration method

ZHANG Werkai, LI Narzhe, HE De ping
(Department of Materials Science and Engineering,
Southeast University, Nanjing 210096, China)

Abstract: Porous Al with high porosity (70% ~90%) and high degree of pore-opening(25% ~ 50%) was obtained
by controlling the quantity of molten Al. The effects of infiltration pressure, casting temperature and preform parti-
cles temperature on the preparation process were analyzed. The infiltration property was studied through measuring
the infiltration coefficient, which is significant to the application of porous Al. The results show that the main infil-
tration parameters can be selected by orthogonal test, which will modify the porosity gradient variation of porous
Al. The infiltration coefficient of porous Al has close relevance to its pore structure. With the same pore size, infi-
tration coefficient increases while its porosity increases. The specific surface declines with the increase of pore size,

which results in the improvement of infitration coefficient.
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Fig. 1 Distribution of molten Al

among stuffing particles

(a) —Low porosity; (b) —High porosity
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Fig.2 Crosssection morphologies of porous Al

with different pore structures
(a) —P= 76.0%; (b) —P= 84.3%
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Fig. 3 Effect of infiltration pressure on

pore structure of porous Al
(a) —Ap= 0.5kPa; (b) —Ap= 1.2kPa;
(c) —Ap=2.0kPa; (d) —Ap= 4.0kPa
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Table 1 Main parameters of porous Al

by infiltration casting

sl ol ot pl 1/ Gradp/
mm  kPa  C e % % (% + dm= 1)
3 2.0 720 600 75.6 32 4.5
3 1.8 720 600 85.1 39 6.4
4 2.5 700 580 73.8 28 6.1
4 1.8 705 570 81.7 40 5.5
5 1.8 700 550 78.4 31 6.6
5 1.5 700 550 90.6 45 5.5
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Fig. 4 Experimental set-up to measure

permeability coefficient of porous Al
1 —Wind tunnel; 2 —Digital mint press meter;
3 —Pitot tube; 4 —Blower; 5 —Porous Al
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Fig. 5 Permeability coefficient of porous Al

with different pore structures
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