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Development of polyurethane-hybrids having mechanochromic luminescent property

Kazuo Tanaka

Graduate School of Engineering, Kyoto University
Katsura, Nishikyo-ku, Kyoto 615-8510, Japan

We designed and manufactured elastic hybrid materials consist of polyhedral oligomeric silsesquioxane

(POSS)-capped polyurethane (PUPOSS) and polyfluorene (PF). Owing to elasticity of the polyurethane (PU)

hybrids, it was clearly shown that luminescent colors were varied by stretching the film samples attributable to

alteration of the intensity ratio between the locally-excited (LE) and excimer emission derived from PF. Moreover,

it was shown that hybridization mediated by POSS plays significant roles in improvements of thermal stability,

absolute PL quantum yields, mechanical properties and sensitivity. Our strategy based on the POSS-based hybrids

is valid not only for tuning physical properties of polymers without spoiling advantageous features but also for

incorporating additional new functions.
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Fig. 1 Structure of POSS.
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Fig. 3 SEM images of the film samples with or without 0.5

wt% PF in the matrices.
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Table 1 Physical properties of hybrid films
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Sample T4 (C) ATy (C)  E’(MPa) AE’ (%) Dy (Y0) Ay, (%)
PUM 243 — 0.78 - - —
PUPOSS 244 +1 1.01 +29 — —
octaPOSS/PUM 235 -8 0.36 54 — —
PE/PUM 243 — 0.74 — 51 —
PE/PUPOSS 255 +12 1.20 +62 56 +5
PF/octaPOSS/PUM 237 -6 0.36 -51 43 -8
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Fig. 4 Photoluminescence spectra of PF/PUPOSS at each
strain (upper), and a photograph of PF/PUPOSS stretched
from 0% to 100% strain (bottom).
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Fig. 5 Structures of (a) P3HT and (b) F4-TCNQ.
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Fig. 6 Electrical conductivity and strain at the breaks of
P3HT/PUPOSS and P3HT/PUM.
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