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M echanochromic modulation and anti-counterfeiting application of
transparent photonic crystal film
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( School of Materials Science & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, Zhejiang, China )

Abstract: A transparent photonic crystal film with tunable mechanochromic properties was prepared by
embedding 3D opal photonic crystals, constructed by self-assembly of SiO, colloidal arrays, in elastomeric
polydimethylsiloxane (PDMS). The structure and optical properties were characterized by SEM, fiber
optical spectrometer, tensile testing machine and digital camera, followed by investigation on its
anti-counterfeiting application. The results showed that the transparent photonic crystal film exhibited an
obvious structural color rendering with tensile stress, whose maximum reflectance wavelength could
display a continuous blue shift with tensile strain enhancement. Moreover, the photonic crystal film could
return to its initial state upon stress release. This optical property was still stable and well maintained even
after 100 cycles of stress applying and releasing. Corresponding pattern design of photonic crystal film
based on this optical property could make the hidden pattern appear or disappear quickly by applying or
withdrawing the tension, which could lead to broad application potential in the field of anti-counterfeiting.
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Fig. 5 Series of photographs exhibiting structural color of photonic crystal film under different strains (¢) (a); Reflectance spectra
of photonic crystal film during stretching (b); Reflectance spectra of photonic crystal film during one
stretching-releasing cycle (c); Color filled contour map of photonic crystal film during the stretching-releasing cycle
(d); Stability test of photonic crystal film for 100 cycles under tensile strain of 60% (e)
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Fig. 6 Optical microscopy image of photonic crystal film (a); Optical microscopy image of photonic crystal film in 60%
tensile strain (b); Optical microscopy image of photonic crystal after withdrawal of tensile (c); Cross-section SEM
image of stretched photonic crystal film (d); Cross-section SEM image of photonic crystal film after withdrawal of
tensile (e); Schematic illustration of microstructure change photonic crystal film during stretching-releasing process
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