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The development of new materials and technologies of their obtaining is widely
accepted to be related to the basics of the economic potential of society. One of the
priority tendency in the modern materials science development is nanomaterials and
nanotechnologies. Constructional nanostructural materials take a special place
between materials with specific structure and characteristics. The use of large
particles-modifiers more than 10 pm size in steelmaking is good studied [1].

The purpose of work was to study a problem of obtaining high-melting
nanodispersed compositions with tailor-made crystallographic parameters for
structural steels modifying [2].

Modifying was conducted on constructional low-alloyed 10I'2 and 10T°2C steels
with use of nanodispersed modifiers: TiC, TiN, Ti(CN), SiC, AIN, Mg,Si with
particles size 20...100 nm. To generate plasma the vortex induction plasma torch
with gas discharge stabilization was used. Initial materials were gradually injected in
nitric plasma flow with temperature 5500-7500 °C. conducted.

The study of size and crystallographic structure of nanocompositions was
conducted with use of transmission electron microscope DM-125 at 100000 times
magnification and diffractometer JIPOH 2,0 in Cu-ray.

Smelting and modifying of steels were done in industrial induction furnace with
capacity 200 kg at temperature 1600 °C. Mechanical pull testing was done on
standard samples according to GOST 1497-84. The impact toughness was determined
by GOST 9454-80 [3-4].

Analysis of powders crystallographic characteristics, particles electron
microscopic images and their microdiffraction patterns show that finely dispersed
composition artificially created with plasma-chemical synthesis belongs to solid
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crystalline compounds. SiC, Ti(CN) saved their ability for self-faceting and represent
discrete three-dimensional system.

Analysis of microdiffraction patterns of silicon carbide crystals allowed to define,
that by crystalline structure they belongs to hexagonal syngony with a=3,08 A,
c=10,04 A parameters. SiC particles are forming in shape of hexagonal and trigonous
prisms with low height.

Electron microscopy Ti(CN) particles analysis has shown, that particles have
face-centered cubic lattice with a=4,25 A parameter. This is consistent with the data
for TiC (a=4,319 A) and TiN (a=4, 243A).

Comparing of measured and precalculated interplane Ti(CN) distance on
diffraction patterns showed that Ti(CN) lattice is built on base of titanium carbide
TiC, nitrogen atoms are in octahedral interstitial sites forming solid solution of
nitrogen substitution in titanium carbide crystal lattice.

According to it Ti(CN) particles are forming in form of cube or tetragons. This is
indicated by crystals projections configurations during their orientation [001], [111],
[110]. Distinct linearity of cubes projections sides is pointing on high Ti(CN) faces
and edges perfection.

The effective way to create finely dispersed structure and high complex of
mechanical characteristics of structural steels is to modify smelts with high-melting
nanodispersed compositions on base of titanium. The titanium carbonitride Ti(CN)
with 20...50 nm particles size is the most effective modifier. This high-melting
composition has face-centered cubic lattice like austenite face-centered cubic lattice
and promotes the formation of dispersed structure of structural steels.

Mechanical properties of the samples which are cut out from the deformed bars
after the thermostrengthening processing of trial parties steels 10I'2 and 10I2C
before modifying showed the following [5-6].

By revising of mechanical tests data set it was defined that in result of modifying
with nanodispersed Ti(CN), strength and plastic steels characteristics are increasing:
oz and oo average increase is 20 %; & ~ 23 %; y ~ 6 %. The most significant was the
impact toughness increase averagely on 40 % in comparison to unmodified state.
That proves the efficiency of modifying. Due to that fact it's possible to assert that
nanodispersed titanium carbonitride Ti(CN) has the most effective influence on 10I"2
and 10I"2C steels modifying process.

From theoretical point of view obtained experimental data represent the scientific
novelty. The scientific trend of farther researches expect to study structure changes of
steels modified by nanodispersed compositions.
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