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Table 1 Physical parameters of various powder raw materials
constituting core layer

Powder Purity/% Dgo/um Content/%
Al 99.7 75 80.22
AlMg50 n.sp. 75 7.64
Si 99.5 75 7.64
Sn 99.7 25 4.00

TiH, 99.2 48 0.50

Bl 1 Sn Hlig g TiH, R & IEL $2 Sn sE 2 TiH,
AT K TiH, AMZ Sn dw 280 HE 1 ]

Fig.1 Schematic diagram of Sn completely coating on TiH,

surface in theory: (a) sectional view of a single layer of Sn

coating on TiH, surface and (b) sectional view of the

closest arrangement of Sn on the outer layer of TiH»
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Fig.2 Schematic diagram of Sn package preprocessing process

for TiH,
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Fig.4 Microstructures of foamable precursor obtained by Sn-TiH, powders as the blowing agent with particle sizes

of 150~270 pm (a, b) and 75~150 pm (c, d) obtained after crushing

100.0

Deformation rate: 55%

Relative Density/%
3
W

97.0

102 1.05 1.08 111 1.14 1.17 1.20 1.23 1.26
Apparent Density/g-cm”

K5 EAR TR AL ) 2 20T 200 AR b 2 ot L i o 2ok R
S 030
Fig.5 Effect of apparent density on relative density of powders

after rolling under the same rolling parameters
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Fig.6 Microstructures and EDS result of the interface between panel and core layer in the foamable precursor

Blowing agent: Sn-TiH,
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Fig.7 Macroscopic morphologies of AFS obtained by the foamable precursor held at 720 °C for different time used Sn-TiH» and TiH, as

the blowing agent
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Fig.8 Microstructure and EDS results of the interface between panel and core layer after foaming
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Fig.9 Change of Sn-TiH, and TiH, particles in foamable precursor with the increasing of foaming time from 5 s to 60 s at 720 C
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Preparation Technology of Aluminum Foam Sandwich Panels by Powder
Metallurgy and Optimization of Cellular Structure

Ding Xiang'?, Liu Yuan'?, Wan Tan '*
(1. School of Materials Science and Engineering, Tsinghua University, Beijing 100084, China)
(2. Key Laboratory of Metallurgical Emission Reduction & Resources Recycling, Ministry of Education,
Anhui University of Technology, Maanshan 243002, China)

(3. Key Laboratory for Advanced Materials Processing Technology, Ministry of Education, Beijing 100084, China)

Abstract: The metallurgical bonding of panel and core layer of aluminum foam sandwich can be realized by the powder metallurgy method,
and the advantages in the preparation of near net shape aluminum foam part are prominent. The preparation process of aluminum foam
sandwich by powder metallurgy method was improved, and the cellular structure was optimized in this paper. AIMg4Si8 aluminum alloy
powder was selected as a core layer component, and the edge welding seal preprocessing of the steel panel was carried out. The results
show that the foamable precursor with higher densification degree and metallurgy combination of panel and core layer can be obtained by
hot-rolling of the coating panel filled with the core layer, when the apparent density of the core layer powder is 1.12 g/cm’, at a rolling
pressure of 1500 kN, a rolling speed of 0.06 m/s and a rolling reduction rate of 55%. In addition, the H, decomposed at the initial stage of
foaming was wrapped by the liquid Sn when the blowing agent TiH, was pretreated by coating of the low melting point Sn, so that the
diffusion of H, between the voids in the solid matrix was avoided and the generation of cracks was reduced. Finally, aluminum foam
sandwich with uniform cellular structure and 72.7% porosity can be obtained by foaming of foamable precursor at 720 °C for 300 s.

Key words: aluminum foam; powder metallurgy; preparation technology; cellular structure
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