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Mechanics of chemical reaction induced by stress field in multilayered
nano-films

Hirakata, Hiroyuki
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When a force is locally applied to multilayered nanofilms in which two types
of materials with a thickness of 10 nm order are alternately laminated, a chemical reaction occurs,
and a compound is generated. However, the detailed mechanism of the stress-induced chemical

reaction has not been elucidated. In this study, we have developed in-situ electron microscopy
loading methods for Ti/Si multilayered nanofilms in which the ratio of normal to shear stresses can
be precisely controlled. The experimental results determined the microscopic mechanisms of
stress-induced chemical reactions and their dependence on deformation modes. This shows the
possibility of controlling local chemical reactions by mechanical loading.
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