
Innovation

n This process can be used to produce 
   storage tanks that are affordable, 
   impermeable, tough, and easy to 
   repair and maintain

n    A high-strength, impact-resistant 
     composite storage tank material is 
     needed that overcomes leakage 
     problems without resorting to a liner 
  

n Touchstone Research Laboratory, Ltd. 
     developed a filament winding 
     process for producing Metal Matrix 
     Composite (MMC) pressure vessels 
     using techniques analogous to 
     those used for composite 
     manufacture without any post-
     production curing requirements  

This Air Force SBIR/STTR Innovation Story is an example of Air Force supported SBIR/STTR technology that 
met topic requirements and has outstanding potential for Air Force and DoD.

Left: Metal Matrix Composite Cylinders Produced Using Filament Winding Process.  
Right: Metal Matrix Composite Cylinder with Integrally Wound Domes.

n Potential applications include the 
    containment of corrosive fluids, solid 
    rocket motor cases for tactical missiles, 
    and munitions
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Air Force Requirement

Polymer matrix composite storage tanks are superior to 
metal tanks in strength and weight savings.  However, 
liners (metallic or Tefl on) are typically required to avoid gas 
leakage through the composite shell.  External shielding and 
other protection are also needed because the vessels are 
fragile and can be easily damaged from being dropped, by 
rough handling, or from impacts of dropped tools or micro-
meteorites.  

A high-strength, impact-resistant tank material is needed that 
overcomes the leakage problem without resorting to a liner.

SBIR Technology

Touchstone Research Laboratory, Ltd. developed a fi lament 
winding process for producing Metal Matrix Composite 
(MMC) pressure vessels using techniques analogous to 
those used for composite manufacture without any post-
production curing requirements.  The material system 
consists of a MMC made from commercially available high 
strength/stiff ness aluminum oxide fi ber (Nextel™ 610) and an 
aluminum matrix.  The process for fabricating pressure vessels 
or storage tanks from this material is analogous to PMC “wet” 
fi lament winding.    

Potential Air Force Application

Although this technology was originally geared towards 
the storage of highly corrosive chemicals, it appears the 
technology may fi nd its greatest utility in the area of solid 
rocket motor cases. Materials and systems trade studies have 
consistently shown benefi ts by using MMC materials when 
compared to more traditional material systems.
 
One trade study performed by a solid rocket motor developer 
showed a potential weight savings of 36% and an increase 
of 3% in delta velocity.  A second trade study evaluated the 
potential performance of an advanced technology dual-
pulse solid propellant motor design incorporating MMC case 
material. The MMC case option provided the potential for a 
19% increase in idealized sea level delta velocity over that of 
the currently fi elded system.  

Company Impact

A signifi cant portion of the growth of Touchstone as a leader 
in technology and innovation has been the result of SBIR-
supported technologies. The company utilizes this program 
to identify new, sought-after Department of Defense (DoD) 
and other federal agency technologies to facilitate innovation.  
Touchstone has been issued a number of patents, many of 
them building off  of SBIR-derived technologies and opening 
the door for commercial opportunities. 

Since its fi rst SBIR award in 1998, the number of employees 
has doubled and sales have quadrupled. Touchstone’s growth, 
technology inventions, and real federal agency solutions have 
all been enhanced by the SBIR and STTR programs.
 


