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Synthesis of composite coatings and products in modern 3D technologies attracts attention due to the 

possibility to combine in a single cycle the features of different technologies - selective laser melting and 

SHS. Examples of successful studies in this direction are contained, for example, in [1-3]. The properties of 

the resulting materials depend to a large extent on the structure and phase composition of the formed material 

(which are determined by the elemental and chemical composition of the initial powder material), the 

composition of the environment, and the thermal conditions that depend on the laser exposure modes [4].  

The purpose of the present work is to experimentally and numerically investigate the process of 

obtaining samples from a mixture of Ti-Al-CuO powders by selective laser melting. 

Samples for research were obtained by selective laser sintering on the LUCH-500 unit developed at 

Tomsk Polytechnic University. The unit is equipped with an ytterbium fiber laser with a maximum power of 

500 W. Mixtures of powders of different compositions were treated by the laser. The processing was carried 

out on 1 mm high mounds to eliminate the influence of the substrate during processing. The experiments 

were carried out on a steel substrate ( 12X18N10T) in a closed chamber in high purity argon under pressure 

of 1.4 - 1.5 atm. 

It was found that all synthesized samples contain both pure metals Al, Ti, Cu) and oxides (Al2O3, Cu2O, 

Ti6O, Ti3O, etc.) and intermetallic compounds of AlxCuy type (Al4Cu9, Al2Cu, AlCu3, etc.). Triple 

compounds were not found in the products. 

The two-dimensional mathematical model includes the heat conduction equation and a system of 

chemical kinetics equations corresponding to one or another reaction scheme. The scanning mode of the 

powder layer surface corresponds to the experimental conditions. The problem formulation, in general, is 

similar to those presented in [5-7]. Parameters of chemical reactions are found from the literature or 

calculated using approximate methods. In the reactions, a large role belongs to liquid phase. The numerical 

study shows a significant dependence of the product composition on the synthesis conditions and powder 

composition.  
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