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Tab. 2 Orthogonal experimental design
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7 15 600 700 4

8 2 800 700 5

9 25 700 700 6
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Fig. 3 Cross-sectional view of the orthogonal test samples
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Fig. 4 Distribution diagram of pore equivalent radius of the samples
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Fig. 5 Distribution diagram of pore circularity of the samples
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Research on Optimization and Mechanism of Viscosity Enhancement
Process in Aluminum Foam Preparation by Melt Foaming Method

ZHAO Kai-fang', WANG Jia-feng", WANG Lu-cai', YOU Xiao-hong', HUANG Wen-zhan', Ml Yuan-cong®
(1. School of Material Science and Technology, Taiyuan University of Science and Technology, Taiyuan 030024, Shanxi, China; 2. Shanxi
Shunyuan Wear-resistant Technology Co., Ltd., Lvliang 030599, Shanxi, China)

Abstract:

In order to further optimize and accurately control the pore structure of aluminum foam, orthogonal
experiments were designed for the viscosity increasing stage during the melt foaming process. Through
the analysis of the porosity and pore structure of the obtained samples, it was determined that the optimal
viscosity increasing parameters were 2% Ca addition, 700 r/min viscosity increasing stirring speed,
700 “C viscosity increasing stirring temperature and 4 min viscosity increasing stirring time. Among the four
factors, Ca addition had the greatest influence on porosity. The pore radius and roundness of the sample 8
were the best. The density of the sample 8 was 0.45 g/cm®, the porosity was 83.2%, the pore roundness was
concentrated between 0.8 and 0.9, accounting for 51.5% of the total, and the equivalent radius of the pores
was concentrated between 0.5 and 1mm, accounting for 54.7% of the total. When the viscosity enhancement
stirring temperature was increased, the pore size became larger; when the viscosity enhancement stirring
speed was increased, the roundness of the pores was better. The mechanism of the reaction between Ca and Al
showed that the intermetallic compound Al,Ca played an important role in increasing the viscosity of the melt.
The formation phase obstructed the growth of bubbles, affected the growth direction, and made bubbles grow
into spindle shapes.
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