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Abstract 

 

 

The thesis contains 78 pages, 62 figures, 6 tables, 38 sources. 

Keywords: HYPEREUTECTIC SILUMIN, COMPRESSION PLASMA 

FLOWS, CHROMIUM, ALLOYING, PHASE COMPOSITION, X-RAY 

DIFFRACTION ANALYSIS, MICROHARDNESS, EROSION. 

The object of the study: hypereutectic silumin Al-22Si with a chromium coating 

with a thickness of 2 and 4 microns. 

Objective: to study the structure, phase composition, and mechanical properties 

of hypereutectic silumin coated with chromium treated with compression plasma flows 

under various regimes. 

The following research methods were used: X-ray diffraction analysis, including 

annealing; raster electron microscopy; erosion measurement; microhardness 

measurement. 

It was found that the treatment of samples of hypereutectic silumin coated with 

chromium 2 and 4 microns with compression plasma flows in the range of absorbed 

energy density (Q) 22-35 J/cm2 leads to mixing of the coating material and the substrate 

and the formation of a mixed layer up to 40 microns thick. The formation of 

intermetallic Al74Cr20Si6 and silicide (Si, Al)2Cr was found in the mixed layer.  

A fine-grained cellular structure is formed in the mixed layer. In the presence of 

primary silicon crystals in the near-surface layer, the effect of the CPF at Q = 26-35 

J/cm2 leads to the formation of a dendritic structure. 

Surface erosion under the influence of plasma beams reaches 28 and 32 

mcg/mm2 for a chromium coating thickness of 2 and 4 microns at 30 and 35 J/cm2 

respectively. 

The microhardness of samples with a chromium coating of 2 microns increases 

by 6 times compared to the source material. The microhardness of samples with a 

chromium coating of 4 microns increases by 3 times compared to the source material. 

The results obtained can be applied to develop a technology to improve the 

operational properties of elements of various functional purposes used in the aerospace 

and automotive industries.   


