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Fabrication and application of nanoscroll by self-deformation based on thin film
residual stress
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In this study, we have created a nanoscroll by using Self-deformation of
coated nanobelt. The self deformation was achieved controlling the distribution of the residual
stress on the longitudinal direction of nanobelt. First, it was clarified that various dimensions of

the core material Sn02 nanobelts greatly depended on the pressure in the furnace during thermal
sublimation, and the control of the cross-sectional aspect ratio was realized. As a result, we have
created a nanobelt with the optimum shape for forming a nanoscroll, and succeeded in creating the
nanoscroll in which the curvature changes in the longitudinal direction from a linear nanobelt. In
addition, we also applied the nanobelt to a high-sensitivity gas sensor, which was initially
unplanned. The existence of a significant crystal plane for gas detection was confirmed.
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Fig. 1 SnO; nanobelt synthesized at (a) 5 kPa, (b) 10 kPa, (c) 20 kPa, and (d) 30 kPa
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Fig. 2 Gas detection test results. (a) the refationship between the measured resistance of the SnO»

nanobelt and time. (b) the relationship between the relative resistance and gas concentration.
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Fig. 3 Pt coated SnO; nanoscroll.
Fig. 4 Cr coated CuO nanocoil.
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