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Research Progress of Metallic Hollow Sphere Composites
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Abstract: The metallic hollow sphere composite is a kind of porous and lightweight composites prepared by connecting the
metallic hollow spheres randomly arranged in three-dimensional space through sintering and casting. The structure of metallic
hollow sphere composite is very unique. It has lots of functions, such as high specific strength, high specific stiffness, high
energy absorption and impact resistance, high damping sound insulation, heat insulation and so on. It has a wide range of
development space and application prospects in many fields, such as aerospace, shipbuilding, petrochemical, nuclear power
generation, automobile and building, so it has attracted much attention. In this paper, the research progress of metallic
hollow sphere composites at home and abroad was reviewed from four aspects: the preparation process, the properties of
metallic hollow spheres and composites, the influence factors of the properties and the applications of metallic hollow sphere
composites. On the basis of the summary of the present research situation, the existing research difficulties and hot scientific
problems were analyzed and discussed, and the future research direction of the metallic hollow sphere composites
was prospected.
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Fig. 1 Flow chart of hollow metal spheres prepared by metal fluidized bed technology and powder metallurgy technology''’
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Fig. 2 Schematic of preparation of Al,O; hollow spheres by centrifugal spray drying method
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Table 1 Performance comparison of metal hollow spheres composites and other metal foam materials

Metal hollow spheres composites

Properties - , ,
Cast AI-LCI*T  Cast AI-SI*) - PM LC-LC®) PM s8] g.glt4)] S-S50 Al foam!%> %1 Al foam 7]
Hollow sphere diameter( mm) 3.7 3.7 3.7 2 2~3 2 2 3
Hollow sphere
0.2 0.2 0.2 0.1 0.25 0.1 — —
wall thickness(mm)
Density( g/cm® ) 2.43 2.45 3.06 2.95 1.4 1.4 0.4 0.24
Platform stress( MPa) 60 105 36.2 127 23 5 5 2.5
Densification strain( % ) 57 57 54 54 60 65 68 50
Energy absorption( MJ/cm®) 31 51 18.9 61.8 13 2.5 2.6 1.32
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t, thickness of spherical shell
*!

R, outer radius of shell

3 P BRE B IR LA R s )
Fig.3  Schematic of geometric dimensions of two hollow spheres

connecting neck region 78]
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