w of
1Sits:
| Age
New
| of

ntaf

5 of
our
b A,
DC:

its
ith

L = B ST

wr

Types and characteristics of smart materials

4.1 Fundamental characteristics

This chapter first identifies characteristics that distinguish
smart materials from other materials, and then systematically
reviews many of the more widely used ones. We begin by
noting that the five fundamental characteristics that were
defined as distinguishing a smart material from the more
traditional materials used in architecture were transiency,
selectivity, immediacy, self-actuation and directness. If we
apply these characteristics to the organization of these
materials then we can group them into:

1 Property change capability
2 Energy exchange capability
3 Discrete size/location

4 Reversibility

These features can potentially be exploited to either
optimize a material property to better match transient input
conditions or to optimize certain behaviors to maintain steady
state conditions in the environment.

As we begin to explore these distinguishing characteristics,
we will see that the reasons why smart materials exhibit these
and other traits is not easy to explain without recourse to
thinking about both the material science precepts noted in
the last chapter and the specific conditions surrounding the
placement and use of the material. Of particular importance is
the concept of the surrounding energy or stimulus field that
was discussed in Chapter 3. We recall that energy fields can be
constructed of many types of energy — potential, electrical,
thermal, mechanical, chemical, nuclear, kinetic — all of which
can be exchanged or converted according to the First Law of
Thermodynamics (the law of the conservation of energy).

The physical characteristics of smart materials are deter-
mined by these energy fields and the mechanism through
which this energy input to a material is converted. If the
mechanism affects the internal energy of the material by
altering either the material’s molecular structure or micro-
structure then the input results in a property change of the
material. If the mechanism changes the energy state of the
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