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Toughness enhancement of transparent acrylic glass using photo-induced
brittle-ductile transition
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In this study, we investigated the improvement of tensile and

thermo-mechanical properties of poly(methyl methacrylate) (PMMA) and other optical polymers by using
photo-isomerization of azobenzene. For blends of PMMA and azobenzene, the irradiation of
ultraviolet (UV) light increased the strain at bread and improved the brittleness. The improvement
of tensile properties was related to the acceleration of side-chain motion in PMMA. In contrast, for
PMMA containing azobenzene in side-chain, the irradiation of UV light enhanced the strain at break
and kept the high tensile strength. Finally, introduction of azobenzene into the main-chain of
polyesters, the photo-isomerization of azobenzene decreased the glass transition temperature more
largely compared with the blend system.
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