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Progress in the study of metal-based composite foam material

matrix and mechanical properties
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ABSTRACT  Metal Matrix Syntactic Foam (MMSF) is a novel type of porous composite material comprising
hollow microspheres and a etal matrix, In comparison to conventional foam materials, MMSF exhibits superior
properties, including low/density,/high specific strength and excellent energy absorption. Its density can be tailored
to align with the pore, structure,” rendering it an optimal choice for absorbing and dispersing impact loads.
Consequently, MMSF\ holds, immense potential for applications in the aerospace, automotive and construction
industries. This paper‘utlines the current research status of the selection of MMSF matrix materials and preparation
process. It/alsoanalyses 'the influence law of matrix selection on the properties of MMSF specimens, such as density,
compressive-strength and energy absorption capacity. This can provide a reference for further research on MMSF.

KEY WORDS: Metal-based composite foam, Metal matrix, Density, Compressive strength, Energy absorption

capacity
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Table<l/Péxformance parameters of various metal matrix materials

Sl AL N SREE SMREN BIOER . (EE
PG N (W'mk!) (MS'm-) (GPa) iRt (MPa)
Al 2.700 660.32 235 38 70 0.35 245
Mg 1738 650 160 23 45 0.29 260
Fe 7874 1538 80 10 211 0.29 490
Cu 8.960 1084.62 400 59 130 0.34 874
Zn 7.140 419.53 120 17 108 0.25 412
Ti 4507 1668 22 2.5 116 0.32 716
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Fig. 2 (a) Compressive stress-strain curves of HGBs/Al composite foams under quasi-static loading; (b)
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Fig. 3 Compressive stress-strain,curves\of aluminum-based composite foams with different filling materials(*3): (a)
hollow ceramic spheres/Al contposite foam (dashed line); (b) hollow ceramic spheres/AlSil2 composite foam
(dashed line)
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