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Investigation of size-effect on mechanical properties of nanoscale polymers
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The purpose of this project was to investigate mechanical properties of polymers in the
nanoscale and their size dependence. Two-photon nanolithography was utilized to
fabricate coil springs made of poly(methyl-methacrylate) nanowires with radii of 100 —
500 nm. Spring constants of the fabricated nano coil springs were measured in dried
condition by utilizing two methods: laser trapping and atomic force microscope
cantilever. From the spring constant, as well as the geometrical parameters of nano
coil springs, the elastic modulus of polymer was investigated. The result shows that
the elastic modulus of polymer increases with the decrease of the diameter of PMMA
polymer wires.
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