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200-400 word abstract required by Army TTO, 12 Aug 99:

In an attempt to meet the U.S. Air Force's demand for a new generation of lighter weight, higher
performance polymeric materials, the U.S. Air Force Office of Scientific Research and the U.S.
Air Force Research Laboratory Propulsion Directorate have, for the past six years, pursued the
development of new chemical feedstock technologies based on Polyhedral Oligomeric
Silsesquioxanes (POSS).

Within six years this investment has paid off with the development and large-scale production of
the first new polymer feedstocks in the past forty years. POSS technology is also the only hybrid
and nanostructured, silicon-based chemical feedstock technology developed to date. Because of
its chemical nature (an inorganic core with organic side arms), POSS technology is easily
incorporated into common plastics via copolymerization or blending and hence requires little or
no alteration to existing manufacturing processes. POSS additives radically upgrade the thermal
and physical properties of most plastics.

The Hybrid Polymer Team is composed of highly motivated technology champions from not only
the Air Force, but industry and academia as well. The Directorate has formed relatively
seamless strategic alliances with the University of Dayton Research Institute, Hybrid Plastics,
LLC, University of California at Irvine, Michigan State University, and the University of
Michigan. As a result, the Air Force in-house team has been able to bring in over a hundred
thousand dollars per year of non-Air Force money from small and medium sized chemical
companies through use of the Cooperative Research and Development Agreement mechanism. In
fact, their fiscal year 2000 commercial reimbursement may exceed $250,000. Thus, the
directorate’s core competency has been sustained even though the number of Air Force assigned
personnel has declined in response to significant budget cuts to Air Force Propulsion R&D.

POSS partnerships have paid off in several respects. First, they have leveraged Air Force funds
(6.1, New World Vistas, and 6.2) and DoD (Dual Use Science & Technology Program) funds
with other government (the Commerce Department’s Advanced Technology Program) and
industry investment to help incorporate the technology into dual use applications. Second, the
partnerships’ developmental work has resulted in promising potential applications, including
lower erosion rocket motor insulation; plastic rocket engine ducting; long duration, supersonic
jet canopies; nanostructured lubricants; and atomic oxygen and ultraviolet resistant coatings.
This network of partnerships, made possible under multiple Technology Transfer mechanisms,
serves as a model for successful public-private R&D collaboration.
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