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Development of the technology of structural color on the
Morpho butterfly’s scale
Student : Lo Si Chi Advisor : Ren Haw Chen
Institute of Engineering

National Chiao Tung University
ABSTRACT

The structural color of Morpho butterflies has some amazing
characteristics. It can reflect a single color in a wide angular range while
maintaining high reflectivity. Additionally, it has a metallic luster despite
being composed of non-metallic: materials. There has been a lot of
research on the structural color, but very few of them have focused on its
reproduction and application.

This thesis focuses on the research of the reproduction of the structural
color on the Morpho butterflies” scales. By substituting polymers for
TiO, and SiO, on the multi-film material used to fabricate the
micro-structural, it.is expected to reproduce the same structural color as
found in the Morpho butterfly.

This research applies “discrete multilayer microstructure” (designed by
Akira Satio et al) in the experiment, and uses spin coating to produce a
polymer multilayer..  After the product 1is completed, the
spectrophotometer is utilized to survey the reflected wavelength of the
color.

The result shows that by using spin coating to produce a polymer
multilayer and controlling the thickness of film on the multilayer, the
product achieves the structural color characteristic of Morpho butterflies.
Changing the thickness of the film will simply change the color reflected
by the product, but the combination of the wavelength will be restricted
within the wavelength curve of the multilayer interference.



This thesis proves that by using polymer material in this microstructure
can reproduce structural color. It’s much easier and more convenient to
control and apply structural color without needing a lot of capitalized cost
on manufacturing. Although the structural strength of the film is weak
and the combination of the wavelength is restricted, the material is more
easily processed. Therefore, there will be more possible variations in
conjunction with other processing technology.
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