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Abstract: Hollow sphere composite is a kind of light porous material composed of hollow sphere and matrix material through
powder metallurgy, casting and other methods. Its uniform distribution of pores provides better properties than conventional
porous materials, such as high specific strength, energy absorption, damping, heat insulation and sound insulation. Because of
its multiple properties, hollow sphere composites have shown a very broad development space and application prospects in many
fields, such as aerospace, armor protection, transportation, shielding protection of nuclear power plants, etc. The properties
and preparation technology of hollow sphere and its composites at home and abroad were reviewed in this paper, and the differ-
ences in properties of composites prepared by different materials were analyzed as well. Based on the circumstance mentioned
above, the difficulties and hotspots that need to be further studied in the field of hollow sphere composite materials were put
forward, and the development direction of hollow sphere composite materials in the future was prospected.
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Fig. 2 Schematic diagram of self-assembly technology for the preparation of hollow spheres
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Table 2 Energy Absorption Properties of composite materials with different hollow spherical fillers

Preparation Types of Energy absorption Specific energy

Matrix

method hollow spheres /(MJ +em™) absorption/ (kJ -kg™")
Pressure infiltration SiC hollow sphere AZ91D 45.9 37.62
Pressure infiltration Glass microsphere 5A03 51.2 42.0
Powder metallurgy Stainless steel Stainless steel 51.42 18.47
Gravity casting Stainless steel A356 51 20.8
Stir casting Al, 0, ZL111 47.31 23.08
Foaming process CYMAT Al foam 2.6 6.5
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Fig. 6 The propagation path of sound waves in hollow sphere compos-
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