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Devices including displays, batteries, and sensors are becoming flexible because of the demand for bio- and
eco-compatibility. For the development of such flexible devices, it is crucial to understand the bending behavior of polymer
films, which are used for a device substrate. However, the cyclic and large bending behavior still remains unclear due to a
lack of quantitative analysis methods of fatigue and internal strain. In this thesis, the author developed the bending fatigue
tester and flexible strain sensor and investigated the fatigue behavior and the internal strain of various bending polymer films.
In addition to these investigations, the author designed flexible devices based on the analyzed bending behavior.

The author analyzed the fatigue behavior of various polymer films subjected to cyclic bending with the developed
bending fatigue tester. The analysis revealed that the fatigue life of the polymer films, which possess large toughness and
show a ductile fracture, was relatively long. Owing to the viscoelastic property, high-speed cyclic bending shortened the
fatigue life of polymer films where heat was accumulated. These investigations elucidated the fatigue behavior of the
bending polymer films depending on the polymer structure and test conditions.

In addition to the fatigue analysis, the author explored the bending behavior of a polydimethylsiloxane (PDMS) film
through the internal strain measurement using a cholesteric liquid crystal elastomer (CLCE) sensor. The CLCE sensor
experimentally quantified internal strain distribution in the bending PDMS film from reflection wavelength change. The
internal strain measurement clarified that the position of the neutral mechanical plane, where strain is zero, in the bending
PDMS film shifted from the center of the thickness toward the inner bending surface during large bending. Considering this
bending behavior, the author successfully improved the bending durability of a flexible electronic device.

This research will contribute to the clarification of the bending behavior of polymer films and the development of
next-generation flexible devices.

i FRSCEEIE. FO3C 2000 52 & BE3C 300 #E A 1 ERT O S0 b L UFBEIC 800 7EA 1 EHMREHI L TS 72 &0y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HE  RCEE T IRV —F IRV (T2R2) IZ TA U Z—Ry MARSIVET DT, AFK AJRERFHH ONAE THER L TZEEW,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




