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Development of the high-performance light-melt adhesive

2. EEH 4 (RE W FEHE)

K 4 B PR
T R b ST
TR 1 Shohei SAITO
TR K% - BEBI4 JEFRE L
I il N= Kyoto University

- A
KFBEEEIR L7

FERR AR AL

Chemistry Department, Graduate School of Science

el EE

e 5% Associate Professor
3. k[EM TS (TB JEiREKRL)

K 2d TS - A - R

(& 4)
GewEm |Gk
(K #£)
Gigzay T | GERE
(K 4)
Geiggay T GERE
(& 4)
Gy | G ER




4. 5538k (300 FELLAY)

Liquid crystal (LC) provides a suitable platform to exploit structural motions of molecules in a
condensed phase. Amplification of the structural changes enables a variety of technologies not only in
LC displays but also in other applications. Until very recently, however, a practical use of LCs for
removable adhesives has not been explored, although a spontaneous disorganization of LC materials
can be easily triggered by light-induced isomerization of photoactive components. The difficulty of
such application derives from the requirements for simultaneous implementation of sufficient bonding
strength and its rapid disappearance by photoirradiation. In this project, we have developed a dynamic
molecular LC material that meets these requirements. Columnar-stacked V-shaped carbon frameworks
display sufficient bonding strength even during heating conditions, while its bonding ability is
immediately lost by a light-induced self-melting function. The light-melt adhesive is reusable and its
fluorescence colour reversibly changes during the cycle, visualizing the bonding/nonbonding phases of
the adhesive.

The light-melting function offers a new manufacturing technique not realized with conventional
hotmelt adhesives as long as the following essential requisites are fulfilled: first, adequate strength for
a temporary bond (> 1 MPa) even under heating conditions; second, significant reduction of the
bonding strengths by light irradiation; and third, quick photoresponse for the separation of bonded
materials. It is a formidable challenge to overcome all these essential requisites simultaneously. Here
we report a LC material that satisfies all of the abovementioned requisites for the light-melt adhesives,
namely, a shear strength over 1 MPa up to 110 °C for bonding glass plates, an 85% reduction of the
strength by ultraviolet irradiation, and an instant photomelting of the LC film in a few seconds.
Moreover, this material is reusable as an adhesive, and the transformation between the LC and melted
phases is associated with an informative colour change in fluorescence.
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