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Bonding fastness of magnetron sputtering nano-films with
various textile substrates
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Abstract To address the problem that the magnetron sputtering nano-films on natural fiber substrates are
prone to whole layer shedding, the rubbing fasiness and soaping of the magnetron sputtering structural
color films on different fiber substrates were systematically tested, and the effects of the initial moisture
content and the low-temperature plasma surface modification on the bonding fastness of the magnetron
sputtering films to the fiber substrates were investigated in detail. The underlying reasons for the different
bonding fastness of the magnetron sputtering films to different fiber substrates were studied by means of
scanning electron microscope analysis technique combined with the analysis on physical and chemical
properties of different fiber materials. The results show that due to the softening point of the thermoplastic
polyester fiber, the kinetic energy of the energetic magnetron sputtered particles is converted into thermal
energy when they are deposited on the fiber surface, causing the polyester fibers to locally reach the
softening point and bonding the sputtered particles. On the contrary, cotton and silk fibers have no
softening point, so the fibers have no melt-bonding effect on the magnetron sputtering particles. In
addition, as cotton and silk fibers have hygroscopic swelling properties, the intrusion of water molecules
during the soaping process weakens the interaction force between the fibers and nanoparticles, causing the
easy shedding of the magnetron sputtering nano-films.
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