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Study on the applicability of black inorganic films for the components in
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Abstract: The applicability of black inorganic films was studied, as the anti-visual fatigue, corrosion
resistance, dimensional accuracy, wear resistance and other special performance requirements, for
parts of the helicopter cockpit instrument panel and pilot joystick etc.. Macro and micro morphology,
UV and visible light absorption and reflectivity, dry-wet alternate neutral salt spray test of black coat-
ing, PVD multi-gradient nano-black coating and low-temperature nitriding-black oxidation composite
layer (LTN-O) were detected and compared. The results show, after nano-sealing, groups of black
coating, PVD black coating and LTN-O black composite layer can meet the requirements of salt spray
test; the resistance of zinc-nickel alloy black passivation, PVD black coating and LTN-O black compos-
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ite layer is superior to other coatings; PVD black coating and LTN-O black composite layer is thinner,

and thickness tolerance is smaller; compared with other black coatings, LTN-O black composite layer

and PVD black coatings have lower absorption of UV and visible diffuse reflectance.

Keywords: black film; light absorption; corrosion resistance; friction and wear; dimensional accuracy
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Fig.2 SEM morphology of the black films on the sample
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Fig.3 SEM photographs of the cross section of the black film
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Tab.3 Thickness of films and test result of film adhesion
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Tab.4 Results of corrosion resistance test
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Fig.4 Absorption and reflection of light
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Fig.5 SEM images of surface abrasion of black films
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Fig.6 Tribological properties of black films
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