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Multifunctional composite coatings comprising nanosized particles
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Plasma electrolytic oxidation enables one to form the multifunctional protective

coatings at the surface of various metals and alloys with a unique complex of

properties, including anticorrosive, antiscale, bioinert, bioactive, wearproof etc.

Heterooxide layers formed by this method have a porous rough surface of outer layer,

good adhesion to the substrate, and therefore can be used as convenient basis for

formation of the composite layers, which contain nanosized inorganic and polymeric

particles in its composition. Thereupon, superdispersed polytetrafluoroethylene and its

low-molecular fractions should be taken into account. It is caused by the varied

properties of this fluoropolymer and its practical relevance. As inorganic materials for

synthesis of the new composite layers improving properties of a surface,

nanostructures powders (particle sizes <100 nm) W, WC, Со and Al

2

O

3

 were used.

We have developed a stable electrolytic systems having complex composition, which

can be used for metals and alloys treatment by means of plasma electrolytic oxidation

method. It have been ascertained that coatings possess by complex of practically

useful properties.

The presented research demonstrated the availability of the application of various

fractions of superdispersed polytetrafluoroethylene for the forming of the composite

polymer-containing anticorrosion, bioinert, antifriction layers on metals and alloys.

Application of multiple fluoropolymer spreading followed by heat treatment and

inorganic nanosized compounds allow obtaining defectless composite layers, which

have the optimal protection properties (the charge transfer resistance increases by

5-6 orders of magnitude, microhardness of 8-10 times, friction coefficient reduces by

one order of magnitude compared with unprotected metal/alloy).
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