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Fabricating and cell structure refining mechanism of
aluminum foam with fine cell structure
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2. Advanced Materials Group, School of M3, University of Nottingham, Nottingham NG7 2RD, UK)

Abstract: Based on the general melt foaming processing, Al-9Si foam with cell diameter of 1.03 mm, porosity of 75%
and uniform cell structure was fabricated through adding alloying element 0.5%(mass fraction)Mg, adding 1% nuclear
forming agent and pre-heating foaming agent by (400 ‘C, 6 h)+( 475 “C, 1 h), stirring when foaming for 50 s. The cell
structure refining mechanism shows that adding Mg decreases the surface tension of the aluminum alloy melt and hence
to increase the bubble stabilization. Adding nuclear forming agent increases the nuclei of heterogeneous nucleation.
Adding pre-heating foaming agent postpones its decomposition, hence to increase the uniform of foaming agent
dispersion. Stirring within the middle stage of foaming agent rapid decomposition breaks up big bobbles to fine bobbles,
hence to reduce mean cell diameter.
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Table1l Al-9Si foams fabricating experimental parameters

Processing and Basic parameter

Parameter value

parameter value
Mg content/% 0,0.5,1.0 0.5
Nucleation agent
content/% 0,05,1,1.5 1.0
Stirring time/min 6,12, 16 12
(400 C, 6h),
(400 C, 6 h)+
Foam.mg.agent (450 OC, 1 h), (400 °C, 6 hyt
oxidation (400 C, 6 h)+ .
processing 475 C, 1h), (475°C, 1h)
(400 C, 6 h)+
(510 C,1h)
Stirring-foaming - 3, 4 50 60, 70 50
time/s
Thermal insulation 15.2.5.3.5 25

foaming time/min
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Table 2 Relationship between oxidation processing and

thickness of oxidation layer of TiH,

. A . Thickn f oxidation I f
TiH, oxidation processing fekiess o7 oxidation fayer o

TiH, /um
(400 °C, 6 h) 1.192
(400 °C, 6 h)+(450 ‘C, 1h) 1.274
(400 C,6h)+(475 C,1h) 1.370
(400 C,6h)+(510 C, 1h) 1.501
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