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This article considers the practical data on parts (specimens) manufacturing from powder metal material
316L using the innovative method of selective laser melting; the comparative study of the structure and phys-
ical and mechanical properties of 316L material, the combined influence of heat treatment and specimen
orientation relative to the arrangement plate on the physical and mechanical properties and structure of
specimens made of 316L alloy. Results are presented of the following: comparative study of the physical and
mechanical properties and structure of specimens, manufactured using the selective laser melting technolo-
gies with horizontal and vertical placement relative to the arrangement plate; dependence of the ultimate
strength and unit elongation on the annealing temperature. The possibility and suitability of the selective la-
ser melting technology to manufacture parts and space-rocket hardware are evaluated. Experimental study
of the specimens heat treatment conditions after selective laser melting enabled the definition of the optimal
condition for the 316L alloy and have shown that heat treatment of the manufactured specimens under the
heating awi 1R230héd subsequent temper itgvesalie hdambgenedug mp e r
structure to the material of specimens made of alloy 316L, its dendritic structure, inherent in the specimen
material in its initial condition, disappears after selective laser melting. Results of the mechanical tests of the
obtained specimens have shown that the technology of selective laser melting provides development of
products made of powder metal material 316L with optimal complex of physical and mechanical properties. It
is shown that transition to the selective laser melting technology will enable production of the aerospace
products, in particular geometrically-complex parts made of powder metal material 316L, in one technologi-
cal cycle, excluding cutting, punching, refinement, cropping, welding, manufacturing of special tools or
stamps.

Key words: specimens, heat treatment, alloy, physical and mechanical properties, technological cycle.
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