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Abstract

While ‘smart materials,” particularly piezoelectrics, have been known and used by the
scientific community for more than a century, the term ‘smart structures’ came into vogue
in the 1980s. The impetus for the research at that time was sparked by the initial
demonstration of embedded fiber optic sensors in a composite laminate. Since then,
hundreds of millions of dollars of R&D investment has been and continue to be made in
the broad area of smart or multi-functional materials and structures. This presentation
traces the historical development of this field, starting from about the mid-80s to the
present, in three areas (with a primary focus on Adpative Structures):

1. Health monitoring, mainly for structures, wherein sensors are attached to or
embedded in the structures to monitor its (internal) health. The goal is to increase
safety, reliability and possibly increase the flight envelope and reduce maintenance
costs by implementing condition-based-maintenance rather than the current
practice of schedule-based-maintenance;

2. Integration of antennas and other sensors to provide multi-function capabilities at
the component level — for instance, provide optimal structural and antenna
performance, enhancing overall system capability;
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3. Adaptive structures wherein sensors and actuators are integrated in the structure
or the overall system to change shape or state to optimize its performance for
differing external conditions such as loads and flight regimes. The rationale in this
case is to provide multi-point optimization at the system level, for example to
realize wing shapes which could be optimal across a wide speed range, resulting
in multi-mission capabilities.

While much fundamental and applied research has been conducted in all three areas,
transition of the developed technologies with demonstrated performance improvements
has been limited. The reasons for this are many and varied; the presentation provides a
broad brush, subjective assessment of the R&D and commercialization efforts in the field
and a speculative vision of the future of smart structures.

The talk will also address the joys and challenges of a starting and running a small R&D
business.
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