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CREATION of strong microrelief on titanIUM in microplasma discharges with a current Of 200 And pulse duration of 20 мс
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The interaction of a pulsed flow of hydrigen(carbon plasma (with a density of 1013 см3 and pulse duration of 20 (s) in vacuum with a titanium sample covered by a 1-(m-thick dielectric film results in the excitation of microplasma discharges on the sample surface. As a result of microplasma processing of the titanium sample, a 10-(m-thick strengthened layer with a developed microrelief and strongly modified morphological, structural, and tribotechnical properties forms on its surface. At an amplitude of a microplasma discharge current of 200 A, a current pulse duration of 20 ms, and a number of pulses of 10, a strong continuous layer of melted metal is produced on the surface of the titanium sample. The created microrelief is characterized by the average height Rmax  8 (m, high microhardness of HV50 = 927 kgs/mm2, and low relative friction wearability of Ih  109 in the range of pressures applied to the sample of p = 10 MPa. As compared to the initial state of the sample surface, the hardness of the strengthened surface titanium layer increases fivefold; the maximum admissible pressure rises 20-fold (from 0.5 to 10 MPa); and the friction wearability, as well as the friction coefficient, decreases sixfold. The average velocity of processing of the titanium surface layer by microplasma discharges is ~10 cm2/s, the specific energy consumption being about 600 J/cm2. Analysis of Bragg reflection of X-rays from the remelted titanium surface layer indicates that processing by microplasma discharges leads to the refining of the polycrystalline structure of the surface layer, due to which its microhardness increases. As a result, the residual mechanical stresses in the surface layer decrease and the tribotechnical characteristics of the melted titanium layer are improved significantly.
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	Fig.1. Dependences of intensity of outwearing (Ih) and a friction coefficient (f) from pressure on a surface of the titanium samples processed by microplasma discharges 
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