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Abstract: Advanced functional materials for visualization of strain or crack on the infrastructure were
investigated for more efficient degradation inspection. Luminescent crack sensor paint was developed for
inspection under dark field. The pain was composed of three layers. The first was conventional epoxide under
coat, the second was a luminescent oxygen sensor layer, where sensor dye dispersed with highly gas
permeable polymer matrix, and the third was gas barrier top coat to seal the sensor layer. The paint was
applied on the surface of mortar specimen and concrete U-shaped model. The luminescence image under the
irradiation UV light visualized cracks on the surface at resolution of 0.1 mm width. On the other hand, Strain
visualization sheet was developed for quick inspection of metal or concrete materials by color change. The
sheet was composed of hierarchical self-assembled polystyrene particles on plastic support film. The sheet
showed “structural color” resulted from the particles aligned as closest packing and also changed the color
depending on strain. The sheet indicated the strain sensitivity as 2000 pSt/nm (wavelength of the color
change) using mobile spectrometer and 0.1 mm crack by naked eyes. The sheet was applied for inspection of
re-degradation on the repaired point covered and invisible. The sheet successfully visualized a crack oriented
under the repair paint. Durability in the actual environment and construction technique of the two materials
were also studied for practical use.

Key words: Advanced materials, Visualization, Degradation inspection, Maintenance





