Syntactic Structural Foams:

Syntactic foams are composite materials synthesized by filling a metallic, polymeric, or ceramic matrix with hollow particles called microballoons.  The presence of these hollow particles results in lower density, higher strength, a lower thermal expansion coefficient, and, in some cases, radar or sonar transparency.  

These materials were originally developed in the early 1960s as buoyancy aid materials for marine applications.  But it was their other unique characteristics that led to the use of these materials in aerospace and ground transportation vehicle applications.  Among the present applications, some of the common examples are buoyancy modules for marine drilling risers, boat hulls, and parts of helicopters and airplanes.  
Composition:

Tailorability is one of the biggest advantages of these materials.  The matrix material can be selected from almost any metal, polymer or ceramic.  A wide variety of microballoons are available, including cenospheres, glass microspheres, carbon and polymer microballoons.  

The most widely used and studied foam systems include the glass microballoon/epoxy matrix system, the glass microballoon/aluminum matrix system, and the cenosphere/aluminum matrix system.
Compressive Strength:

In general, the compressive strengths of syntactic foams are proportional to their densities.  Therefore, the compressive properties of syntactic foams primarily depend on the properties of microballoons, while the tensile properties depend on the matrix material used in their structure.  
There are two ways of modulating the compressive properties of these materials.  The first method is to change the volume fraction of microballoons in the syntactic foam structure.  The second method is to use microballoons of different wall thickness.  

