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Effects of PCM methods on foaming behavior of
Al-TiH, precursor
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(1. School of Materials Science and Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China;
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Abstract: The foaming behavior of Al-TiH, precursor made by different compaction methods of cold pressing, hot
pressing and extrusion at different furnace temperatures was studied. The results show that the precursor made by cold
pressing cannot foam no matter what the furnace temperature is. The foaming behavior of precursor produced by hot
pressing changes with heating rate, the precursor cannot foam and crack occurs at furnace temperature of 725 C,
inversely, it can foam at furnace temperature of 750 C and 800 “C. The precursor made by extrusion can foam at any
furnace temperature under the experimental condition. Based on theory analysis of experiment results, pressure balance
temperature (7},) and foaming temperature (77) were defined. Foaming mechanism and influence of precursor compaction
methods and heating rate on foaming behavior were explored using the concepts of 7, and Tt. It is clarified that precursor
processing methods and heating rate have remarkable effects on foaming behavior of PCM aluminum foams and the
extrusion method is the best one for preparation of PCM aluminum foams.
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Fig.1 Principle of powder compact foaming process: 1—
Foaming agent; 2— Al powder; 3—Mixing; 4— Uniaxial
compaction; 5—Extrusion; 6—Precursor; 7—Machining; 8—
Al-foam
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Fig.2 SEM micrographs of Al powder(a) and TiH, powder(b)
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Fig.3 Schematic illustration of set-up for aluminum foaming:

1 — RHL-P610 infrared lamp heating equipments; 2 —

Thermocouple; 3—Sample; 4—Observe hole; 5S—Support
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Fig.4 Foaming behavior of cold pressing precursor at different

furnace temperatures: (a) 725 C; (b) 750 C; (c) 800 C
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Fig.5 Foaming behavior of hot pressing precursor at different

furnace temperatures: (a) 725 C; (b) 750 C; (c) 800 C
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Fig.7 Temperature evolution curve and foam expansion evolution curve of samples at different furnace temperatures by hot
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pressing and extrusion: 1—Furnace temperature curve; 2—Temperature evolution curve of samples; 3—Foam expansion evolution

curve (R)
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Fig.8 Cross-sectional photos of Al foam prepared by hot
pressing at different furnace temperatures: (a) 725 C; (b)
750 C; (c) 800 C
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Fig.9  Cross-sectional photos of Al foam prepared by
extrusion at different furnace temperatures: (a) 725 ‘C; (b)
750 C; (c) 800 C
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