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The scope of this thesis is to quantitatively evaluate microscopic tension and compression in the surface
of bending flexible films by means of the surface-labeled grating method.

In Chapter 2, the author prepared a crosslinked azobenzene liquid-crystalline polymer film with a
polysiloxane backbone and investigated a formation of surface-labeled grating on the film. By a two-step
method using synthesized monomers and a crosslinking agent, a crosslinked azobenzene liquid-crystalline
polymer film was prepared. In addition, the film was irradiated with ultraviolet light through a photomask to
form a two-dimensional surface-labeled grating on the film surface, which was confirmed by polarized optical
microscopy.

In Chapter 3, the author explored the bending of films by mechanical stress or exposure to ultraviolet
light by means of the surface-labeled grating method. A probe beam was normally incident to the film with the
surface-labeled grating formed thereon, and generated diffracted beam was observed to locally and
quantitatively evaluate the tension and compression in the bending film. Deformation of the film by mechanical
stress was a conventional deformation mode in which the inner surface experienced compression while the outer
surface experienced tension, in the same manner as in mechanics of hard materials. On the other hand, the
bending of the film due to UV irradiation showed an unusual behavior of both surfaces experiencing
compression, indicating a new direction for mechanical analysis of soft matters, many of which problems have
been unsolved yet.

In Chapter 4, the author designed a surface mechanical analysis system, and examined the analysis of
surface strain associated with the bending of poly(dimethylsiloxane) (PDMS) film made of flexible silicone
elastomer. It was found that the deformation behavior of single-layer PDMS and bilayer PDMS films are vastly
different. In addition, the author examined the analysis of the surface strain of flexible films used as flexible
substrate such as a poly(ethylenenaphthalate) (PEN) film using a thin PDMS label. Using a silicon substrate with
a periodic structure, the surface structure was transferred to a polymer film, and surface strain associated with

the bending of the PEN film due to mechanical stress could be quantitatively evaluated.
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