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Prediction of residual melt ratio in batch type gas injection
aluminum foaming process

LIU Xing-nan', LI Yan-xiang"?, CHEN Xiang"?

(1. Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China;
2. Key Laboratory for Advanced Materials Processing Technology, Ministry of Education, Beijing 100084, China)

Abstract: It was presented that there must be some melt residual in batch type gas injection foaming process of
aluminum. And it was proved by experiments. The differential equation of particle content and gas injection depth in the
batch type process was presented, by which the melt residual ratio was predicted with the stability criterion equation as
boundary condition. The residual ratio of the melt containing Al,O; particles with 9 pm in nominal particles was
calculated in two foaming process. The calculation results were compared with the experimental data. The results show
that, although the calculations have some errors as the particle diameter and the adsorption coefficient are all regarded as
the constant, the conclusions are also reasonable. For decreasing the residual melt, the particle content and the initial
injection depth should increase, and the particle diameter and the critical coverage ratio should decrease.
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Fig. 1 Effect of particle content Fy, on residual ratio
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Fig. 2 Effect of diameter d on residual ratio
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Fig. 5 Schematic diagram of foaming process using gas
injection device: 1—Aluminum foam; 2—Bubble; 3—Aluminum

melt; 4—Crucible; 5—Furnace; 6—Gas injection device
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Table 1 Foaming process parameters of melts

Melt No. 0/°C D/mm
1 700 15
2 680 10—-12
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Fig. 6 Photograph of aluminum foam sample
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Table 2 Comparison between calculation and experimental data of residual ratio of melts

h/mm (he/ho) %
Melt No.  hy/mm Fyo/% d/pm L%
Calculation Experiment Calculation Experiment
1 80 11.6 16.7 14.0 60 61 75
2 80 14.2 15.4 8.5 25 40 31
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