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Polymer thermal expansion has been widely used in thermal actuator applications for several years . It has
been found that when the thermal expansion of a polymer is restricted in two directions by rigid fillers, the
expansion in the third direction is increased. This effect is called “squeezing” . The linear coefficient of
thermal expansion (CTE) of single-walled carbon nanotubes (SWNTs) (10 K™) B! is markedly lower than the
volume CTE of an acrylic polymer (10* K™) M. Thus, in a composite situation, such squeezing effects should be
more apparent due to the thermal strain mismatch between the matrix and the filler. Here, we show an unusual
example of such squeezing behaviour in ultra-thin composites prepared using latex processing. During film
formation, the nanotubes are forced into interstitial sites forming belt-like, constraining networks around the
individual particles during film coalescence. This results in extremely high linear CTE in the direction
perpendicular to the film. Possible applications are discussed.
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