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Investigation of tensile strength and thermal stability of polymer based nanocomposites so as to
use in spent fuel casks
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Abstract: Nowadays, composites and nanocomposites have been widely used in radiation protection
fields and most companies and universities around the world have been widespread research on these
materials such as polymer-boron nanocomposites. The boron element due to properties such as the
high neutron cross section and availability of its compounds has become a unique element. Among
polymers, epoxy can attenuate the fast neutrons due to the presence of a hydrogen element in its
structure. In this study, the tensile strength and thermal stability of the epoxy -boron carbide- silicate
nanocomposites as a neutron protection of spent fuel cask have been investigated. The results show
that by adding 3% of the silicate nanoparticles, the tensile strength reaches its maximum value, and
then the tensile strength decrease with increasing these values. Also, addition of boron carbide
particles decreases the tensile strength of the nanocomposites. TGA analysis results in T 4% provide a
10% increase in thermal stability of nanocomposites in comparison to a boron carbide samples.

Keywords: Polymer, Thermal Stability, Mechanical Strength
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