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The paper presents the results of the development of progressive processing technology of 

diamond synthesis product to obtain raw diamonds and to make from it  special grades diamond 
powders for the diamond-abrasive treatment. Technology is based on maximum using physical 
methods of material processing and formation of technological, physical, mechanical and 
chemical characteristics of the material under their influence. 

Keywords: diamond, graphite, product of diamond synthesis, destruction, apartness, 
powders, ecology 
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     -   
       

,        . 
To obtain the high-strength constructional basalt fibrous composition materials, the 

deposition technology for coupling compositions based on polymers of vinyl ethers, 
polyvinylchloride, polyamide and epoxy oligomers as well as their influence on durability of 
basaltic fibres  has been studied  .  

The comparative characteristics of initial basaltic fibre and the hardened basalt fibres 
strengthened by coupling agents have been presented.  The influence of coupling agents receipt 
on the physical and mechanical properties of basalt-filled composition materials has been shown. 
Recommendations for using the coupling compositions in hard-burning composite materials based 
on different polymeric matrices were given. 

Keywords: basalt fibres, basalt composites, coupling agents 
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The production technology of electrophoretic coatings on the base of refractory hrome 

compounds obtaining by the methods of high and low temperature synthesis of pre-mechanically 
activated reaction mixtures has been investigated. The influence of technological parameters and 
powder dispersion on the effectiveness of the deposition, structure and coatings morphology was 
examined. The reasonability of the strengthening heat-treatment of electrophoretic coatings has 
been shown. 

Keywords: electrophoresis, composite heterogeneous coatings, mechanosynthesis, micro- and 
nano-disperse powders, surface morphology. 
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.    ,      
       

       
     . 

 
      MgF2 – AlF3  MgF2 – Na3AlF6  

       – . , 
     (AlF3, Na3AlF6)   

   ,    MgF2,  . 
 :  ,  , -  , 

 . 
 
Character of phase equilibria in systems MgF2 – AlF3 and MgF2 – Na3AlF6 is investigated 

and their substantiation from positions of the concept of acidity – alkalinity is carried out. It is 
established that additives of volatile aluminium fluorides (AlF3, Na3AlF6) promote reception of  
X-ray amorphous coatings with smaller, than at initial MgF2, mechanical strength. 

Keywords: fluorides of metals, phase composition, the acid-alkaline interaction, thin-film 
coatings. 
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The possibility of using the composite materials of biological nature, in particular biogenic 

hydroxyapatite (BHA) with magnetic additives and without it, as broad spectrum antibiotic carrier 
for orthopedics and traumatology was shown. It was found that the unalloyed sample being in the 
model medium has a lesser velocity of bioresorption (0.70 % mass./ day) especially in a first 2 
days than alloyed sample (1.11 % mass./ day). At the same time both materials have an identical 
tendency into maximal saturation by antibiotic for 2 hours, however the composite system BHA / 
Fe3O4 has a twice less value of adsorption activity compared with BHA. 

Keywords: biogenic hydroxyapatite, ferromagnetic additions, bioresorption, adsorption 
activity, ceftriaxon.  
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It is shown that the main principles of increasing the technological plasticity of the welding 

wire rods are: reduction the doping general degree of the solid solution by diminishing the 
manganese and silicon contents in carbon steel (in the framework of the requirements of the 
normative documentation); reduction of microdeformation of the crystal lattice of ferrite and 
density of dislocations by reducing the number of atoms of nitrogen in the solid solution, which is 
achieved by binding nitrogen with boron into finely dispersed boron nitride at a ratio of the 
content of boron and nitrogen, close to stoichiometric. 

Keywords: Wire rod, microstructure, carbon equivalent 
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It is established that when introducing 1 wt. % nano silicas of different surface area - from 50 

to 450 m2 / g, the thermal parameters (according to the one-sided heating in air) and chemical 
resistance (for example, swelling in ether-acetate solvent) are increased. However, after filling 
there is no noticeable change in the investigated strength parameters. 

Key words: nanosilicas, thermal stability, chemical stability. 
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A comparative analysis of the bioactive ceramic materials used in surgery to restore bone 

tissue and currently available on the market has been performed,. The properties of materials of 
different origin - biogenic, xenogenic and synthetic - are compared. The physicochemical and 
biological mechanisms of the interaction of these materials with the organism have been analyzed 
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and it is convincingly shown that only synthetic biologically active ceramic materials can 
guarantee complete controlled restoration of bone tissue under controlled bioresorption, without 
the risks of infection, with zero load of the body's immune system, with the possibility to 
stimulatesimultaneouslythe synthesis of useful enzymes and treatment of existing diseases, and 
also to be used as depot of scarce microelements in the body. 

Perspective areas of further research of biologically active ceramic materials have been 
identified. 

Key words: bioactive ceramics, bone tissue, implant, interaction with organism 
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The parameters of  the sintering and physico-mechanical characteristics of ceramics based 

on Al2O3 powder adding  multiphase reaction  products of carbides with iron oxides, chromium, 
titanium and  tungsten (ligatures). The microstructure  of the sintered samples. The influence of  
the developed master alloys for strength ceramic grains based on aluminum oxide. 
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The laser action produces melting and high-speed crystallization of inclusions, which 

contributes to the formation of an ultrafine-grained structure with a columnar shape of grains, the 
appearance of shear zones and dispersed particles of new phases. The structural features of 
gradient and composite zones in a steel matrix near nonmetallic inclusions and their influence on 
hardening of steels under laser action are established. The results obtained will make it possible to 
develop methods and regimes of laser processing that allow to influence on the dimensions, 
composition, structure and distribution of nonmetallic inclusions in steels in order to improve 
mechanical properties. 

Key words: steel, non-metallic inclusions, laser action 
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It is determined that the mechanical properties of gazars depend on the degree and method of 

their deformation, changes in the porous structure. It is established that during rolling, the change 
in the strength properties of gazars occurs more intensively than when drawing by 25-40%. It is 
shown that the surface porous layers of gazars are intensively deformed, become practically 
monolithic and receive a high level of hard work, which sharply increases their strength. It is 
proved that deformed but not annealed samples have a strength of 2 ... 3 above higher than 
monolithic samples of the same dimensions. After annealing, the strength of gazars is 1.5 ... 2 
above higher. The process of changing the structure of gazars after annealing for removing 
internal stresses is considered. Possible mechanisms for changing the porous structure of gazars 
and increasing their strength are proposed. 

Key words: rolling, drawing, gas, deformation, pores, hardening. 
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The regularities of phase and structural transformations during decarburization of a high-

carbon Fe-V-C alloy were investigated. The eutectic transformation L  γ + VC is established by 
the method of geometric thermodynamics and metallographic analysis. That accompanied by a 
diffuse redistribution of the carbide-forming element ahead of the crystallization front. 
Decarburization in a liquid-solid state allows forming a favorable structure with VC fibers 
oriented perpendicular to the surface in the near-surface zone. It was established that the 
subsequent carburization of a pre-decarburized Fe-V-C alloy under special conditions makes it 
possible to obtain in the surface layer a natural composite with high wear resistance. 

Key words: Fe-V-C system, decarburization, crystallization front, eutectic transformation, 
diffusion, geometric thermodynamics. 
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For the commercialization of scientific development it is necessary to represent at what level 

of readiness for implementation it is. Of particular importance is the evaluation of the level of 
readiness of development (PEM) acquired in the implementation of large-scale costly projects, for 
example, in the space or military industry. 

The experience of using the TRL assessment method confirms that it is an effective tool for the 
development of technologies, facilitating risk management, making optimal decisions regarding 
the financing of technologies and their transfer. 

Today, the use of the method of assessing the levels of readiness has become mandatory in 
deciding whether to finance projects for the development and transfer of technologies in various 
international programs. It should also be considered as one of the tools needed to manage the 
progress of research and development in organizations that develop new technologies. 

Keywords: commercialization, scientific development, technology, technology readness level 
development readiness 
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