COMPOSITE MATERIALS REINFORCED WITH 
RF PLASMA-ACTIVATED FIBERS
V.V. Kudinov, N.V. Korneeva
Institute of Metallurgy and Materials Science, Russian Academy of Sciences, 
49, Leninskii Prospect, Moscow, 119991 Russian Federation, 
E-mail: kudinov@ultra.imet.ac.ru
Semenov Institute of Chemical Physics, Russian Academy of Sciences, 

4, Kosygin St., Moscow, 119991 Russian Federation
Physicochemical interaction between the fiber and the matrix on an example of High Performance Polyethylene (HPPE) fibers is investigated during the production of composite materials (CM). HPPE fibers was activated with the help of non-equilibrium low-temperature plasma and applied for reinforcing of composite material, called Polyethyleneplastic. Transition from physical to chemical interaction is experimentally established. The latter is influenced on the properties of CM. Active centres formation on the surface of the HPPE fibers is shown in microphotograph of CM structure. After plasma treatment of the HPPE fibers, the composite bending strength and the composite shear strength increased by a factor of 3. The strong bond between the plasma-activated HPPE fibers and the matrix effects not only the properties but also the failure mode of CM. This is the monolithic composite material which all structure elements working and carrying the load.
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Fig. - Microphotograph of active centres on the surface of filament in the matrix, after peeling of its part during the longitudinal tension of CМ reinforced with plasma-activated HPPE fibers [1]
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