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Novel penetrating fabricating process and
compression properties of aluminum foams with open cell
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Abstract: Based on the heat conduction calculation, Al foam with open-cell was fabricated by a new penetrating process
which takes zinc particles as the precursor and presses Al melt into the precursor by Ar gas. The fabricating process, the
compression properties and the residual zinc content were studied. The results show that the relationship between the
thickness of talcum heat insulation layer and the infiltration time is x*=7.35X10"%; the optimized procession parameters
are deduced as the aluminum melt infiltration temperature of 740 “C, the preheating temperature of zinc particles of 220
C, and the diameter of zinc particles of 3 mm; the yield strength of Al foam with the mean pore diameter of 3 mm
decreases with the increase of porosities. Yield strengths of both Al foams with porosities of 63% and 67% rise with the
increase of their cell diameters; when porosity increases from 60% to 71%, the residual Zn content in the Al foams
reduces from 11.3% to 4.5%.
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Fig.1 Physical model of heat transfer process
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of talcum and infiltration time

FEVB UL R I, DT AR 2 R RS . RH Ar
ARIB I TR E /N 0.5 M, 0.5 s IR R )i A
BN 0.19 mm. BHUEFTHI, FERRRLFRZHRA—
SE JERE AT R AT, R BT IRAABEA T2
A AR & AT

21 ERIZ
3 PR B L ST . AR TESN S MPa
KA 2R E N 0.19 mm AR, WF5EE 1 B4
RS UIRIE « FERL1 TR S A EERL -~ BLAR AR

L&) ()50 o

Zinc particle
preheating
.| _.|Zinc removing | .
Infiltrating by melting Al foam
Die preheating

3 B LEHEE

Fig.3 Flow chart of infiltration process

x1 BRLZZH

Table 1 Experimental parameters of infiltration process

. Parameter Basic parameter
Processing parameter
value value
Infiltration temperature/’C ~ 720-760 740
Zn particle preheatin
P P £ 210-230 220
temperature/‘C
Zn particle diameter/mm 2. 3. 4 3
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Fig.5 Effect of infiltration temperature on porosity
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Table 2 Yield strength of Al foam with different porosities

Porosity/% Pore sizezmm  Yield strength/MPa
60 3 5.20
64 3 3.30
70 3 2.35
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Table 3 Effect of cell diameter of Al foams with same

porosity on yield strength

Porosity/%  Pore diameter/mm Yield strength/MPa
63 3 1.9
63 4 3.2
67 3 1.8
67 4 2.7
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