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Fabrication and properties of micron cell porous Al
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Abstract: Micron cell porous Al with high strength was fabricated by the vacuum-pressure sintering-dissolution
processing. The preparation processing, strength and filtration property of the fabricated porous Al were studied. The
results show that the sintering processing of Al powder under vacuum condition can be promoted evidently by applying a
certain pressure to the sintered sample and result in a micron cell porous Al with high bending strength. Taking bending
strength as the goal, the optimal processing parameters for fabricating micron cell porous Al with porosity 44%—61%
and average cell diameter 55—230 pm were deduced experimentally as cold pressure 500 MPa, sintering temperature 650
°C, sintering time 2 h and sintering pressure 150—200 MPa. With the increase of the porosity and average cell diameter,
the relative permeability coefficient of porous Al increases. Compared with the porous stainless steel that has the same
size and similar cell structure, the micron cell porous Al possesses a good filtration property and a higher specific
compression collapsing strength.
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Fig. 1 Fabricating process of micron cell porous Al
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Fig. 2 SEM image of micron cell porous Al with porosity of

55% and average pore diameter of 110 um
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Table 1 Experimental parameters of porous Al fabrication

Parameter Parameter value Basic parameter
value
L 0, 50, 100, 150,
Sintering pressure/MPa 200
200, 250
Cold pressure/MPa 300, 400, 500, 600 500
Sintering temperature/'C 640, 645, 650, 655 650

Sintering time/h 0,1,2,3 2
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Fig. 3 Influence of sintering pressure on bending strength
(samples with porosity of 61% and average pore diameter of
230 pm)
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Fig. 4 SEM images of porous Al prepared by different
processes: (a) Vacuum—pressure sintering—dissolution process
at sintering pressure of 150 MPa; (b) Vacuum—pressure
sintering— dissolution process at sintering pressure of 250 MPa
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Fig. 5 Two ball model of sintering process



5522 %5 8

HEE, % BRI Z LRI Sk fE 2343

2.1.2 R I3 TS o 5

Kl 6 Jiros ok He il s e 2 st FE s . sl 6
AT, BRI 7 B BEK BEOR R [R] P AU AR 284
ai sy, PUSEREEEETIG R, {E 500 MPa I ik 3] fx
K, ZJFZH FBE, Xt e R ) 600 MPa [
PO, LA, B R BORL]Y RA . L
TEARAAFAKEN,  Hras sk TR

44 -
< 40
a
% 36
1)
s
5 32f
an
=
S 28
R Cold pressure: 200 MPa

24r Sintering temperature: 650 C

! Sintering time: 2 h
20 : : : . :
300 350 400 450 500 550 600

Cold pressure/MPa
6 IS U R I R LR 44%, 13y
L% 110 pm)
Fig. 6 Influence of cold pressure on bending strength
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Fig. 9 Influence of NaCl volume fraction on porosity
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Table 2 Properties of porous metal filtration materials

. Porosity/ AV§rage Relative per.meability Thickness/ Compres..sion Speciﬁc. compression
Material o pore diameter/ coefficient/ mm collapsing collapsing strength/
° pm (m*h 'm 2Pa’’) strength/MPa (10° Pakg'm*)
Aluminum 55.3 110 0.071 3 3 1.2 0.80
Stainless steel!""! 53 100 0.09 3 3.0 0.71

Specific compression collapsing strength=compression collapsing strength/(porosity>density)
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Fig. 14 Influence of average pore diameter on relative
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permeability coefficient
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