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Thermal decomposition behavior of novel gas-generating agent used
for two steps foaming process of aluminum

ZHOU Xiang-yang, ZHANG Hua, LIU Xi-quan, LIU Hong-zhuan
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Abstract: The thermal decomposition behavior of a novel gas-generating agent (NGGA) used for two steps foaming
process of aluminum was investigated, its kinetic and thermodynamic characteristics of decomposition reactions, and
the potential reactions between the foaming gas and the melt were analyzed. The results show that the novel
gas-generating agent has a wide decomposition temperature range and a slow decomposed rate, and its decomposition
reactions during the melt are mainly controlled by chemical reaction process. The presence of an oxidizing gas released
by NGGA, leads to reactions with the liquid melt, forming a continuous oxide film on the surface of the cell. The
presence of the film has a significant effect on the foam stabilization, slowing down cell coalescence and growth. The
NGGA exhibits a super performance with a low waste ratio in the former step and a high foaming efficiency in the later
step during the two steps foaming process of aluminum.
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Fig.1 Thermogravimetric curve of NGGA powder
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Fig.2  Optical micrographs of aluminum foam samples
prepared with Al-12Si-2Mg alloys in two steps foaming
process: (a) =650 C, d=0.5 mm, P~=33%; (b) 6=650 C,
d=0.8 mm, =10 min, P~=65%; (c) =750 C, d=1.2 mm, = 10
min, P~72%
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Fig.3 Curves of decomposition rate vs time of foaming agent

at different isothermal temperatures
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Fig.4  Curves of decomposition rate vs temperature of

foaming agent at different holding times
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Fig.6 Curves of free energy changes for various possible

reactions in melt during foaming process
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Fig.7 SEM images of surfaces of pores inside foams
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Fig.8 EDS analysis of oxide film shown in Fig.7(a)
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