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Abstracts

Complex nonmetallic inclusions formed in billets hcated
for rolling and characteristics of structural stecls

A. 1. Zaitsev, A. V. Koldaev, N. A. Arutyunyan, N. G. Shapo-
shnikov, and S. F. Dunaev “Metallovedenie i termicheskava
obrabotka metallov”, 2016, No. 12

Complex bimetallic inclusions formed in billets from steels
09G2S and K52 during heating for rolling are studied by met-
hods of electron microscopy and local x-ray spectrum analysis.
To check the established evolution of oxide inclusions based
on alumomagnesium spinel and other MgO — ALO; — CaO
compositions, individual inclusions of mangancse sulfide and
complex oxide-sulfide inclusions, the method developed by
the Severstal” Company and Karpov NIFKhI for determining
the content of corrosion-active nonmetallic inclusions (CANI)
as a function of the heating mode is applied to the steels studi-
ed. 1t is recommended to raise the temperature and duration of
heating of billets for hot rolling in order to lower the content
of CANI and to raise the resistance of the steels to local corro-
sion.

Key words: structural steels, heating of billets, complex non-
metallic inclusions, precipitates, corrosion resistance, opera-
ting properties.

Effect of etching methods in metallographic studies of dup-
lex stainless steel 2205

A. Kisasoz, A. Karaaslan, and Y. Bayrak “Metallovedenie i
termicheskaya obrabotka metallov”, 2016, No. 12

Three different etching methods arc used to uncover the ferri-
te-austenite structure and precipitates of secondary phases in
stainless steel 22.5% Cr — 5.4% Ni — 3% Mo — 1.3% Mn. The
structure is studicd under a light microscope. The chemical et-
ching is conducted in a glycerin solution of HNO;, HCI and
HF; the electrochemical ctching is conducted in solutions of
KOH and NaOH.

Key words: duplex stainless steel; sccondary phases, etching,
light microscopy.

Effect of precipitation on cryogenic toughness in isother-
mally aged austenitic stainless steel

M. L. Saucedo-Muiioz, V. M. Lopez-Hirata, E. O. Avila-Davi-
la, J. D. Villegas-Cardenas, and J. L. Gonzalez-Velazquez

“Metallovedenie i termicheskava obrabotka metallov”, 2016,
No. 12

The cffcct of grain-boundary precipitates on cryogenic impact
toughness of two corrosion steels (standard AIS1316 and a
steel with nitrogen additive) is studied. The stecls arc aged at
600 — 900 °C with a hold of up to 1000 min. The KCV impact
toughness at —196 °C is determined. 1t is shown that the impact
toughness of the nitrogen-containing steel decreases under co-
oling after the aging at 700 and 800 °C more considerably than
that of steel 316 after aging at 800 and 900 °C. The causcs
of the embrittlement of the nitrogen-containing steel are deter-
mined.

Key words: austenitic stainless stecl, mechanical properties,
aging, electron microscopy.

Crystallographic mechanism of local lattice turn under
growth of single crystals of refractory nickel alloys

D. E. Kablov, V. S. Kraposhin, and A. L. Talis “Metallovede-
nie [ termicheskaya obrabotka metallov”, 2016, No. 12

A mechanism of local formation of crystals of random orienta-
tion in growth of single-crystal billets of refractory nickel al-
loys for blades of gas turbine engines is suggested. A turn of
the lattice is initiated at the place of contact between the initial
melt and the surface of hard particles of NbC carbide and/or
TiN nitride.

Key words: refractory alloys, nickel, single crystals, atomic
clusters, lattice turn, crystallographic mechanisim.

Application of laser treatment for hardening parts of gas
turbine engines from titanium alloys

V. V. Girzhon and A. V. Ovchinnikov “Metallovedenie i ter-
micheskava obrabotka metallov”, 2016, No. 12

X-ray diftraction analysis and light microscopy are uscd to stu-
dy the structure of surface layers of helically extruded spcci-
mens of titanium alloy VT25U after laser fusion of the surfacc.
It is shown that the rates of cooling of thc mclt promote forma-
tion of a martensitic o"-phase in the zone of laser fusion and of
a submicrocrystalline microstructure. The microhardness in
the zone of fusion of the initial specimens exceeds thc micro-
hardness of the specimens after the extrusion.

Key words: titanium alloy; helical extrusion, laser treatment,
microhardness.

A study of phase composition and structure of alloys of the
Al-Mg — Si — Fe system

A. D. Mailybaeva, V. S. Zolotorevskii, D. U. Smagulov, and
K. M. Islamkulov “Metallovedenie i termicheskava obrabotka
metallov”, 2016, No. 12

The Thermo-Calc software is used to computc the phase trans-
formations occurring during cooling of alloys. Polythermal
and isothermal sections of the phase diagram of the Al — Mg —
Si — Fe system are plotted. The phase composition and the
structure of aluminum alloys in cast condition and after a heat
treatment are studied experimentally.

Key words: composition, aluminum alloys, casting, phasc,
structure, properties, diagram, production waste.

A study of the damping capacity of mechanically processed
Cu —9.2A1 - 5.3Mn — 0.6Fe shape memory alloys

N. Cimpoesu, S. Stanciu, D. Tesloianu, R. Cimpoesu, R. F. Po-
pa, and E. Moraru “Metallovedenie i termicheskaya obrabotka
metallov”, 2016, No. 12

The effect of deformation on the damping capacity of a cop-
per-base shape memory alloy produced by standard methods is
studied. The metallographic analysis is performed with the
help of scanning clcctron microscopy. The internal friction is
measured at different temperatures. The damping capacity of
the alloy is analyzed and its relation to the mechanical and
physical properties is determined.

Key words: shape memory alloys, damping capacity, deforma-
tion.

A new approach to heat treatment of high-strength powder
steels

R. Bidulsky, J. Bidulska, and M. A. Grandc “Metallovedenie i
termicheskaya obrabotka metallov”, 2016, No. 12

Wear (pin-on-disc) tests of low-alloy powder stcels (with 0.5
and 0.65% C) are performed after vacuum sintering combined




with quenching. The studied alloying systems are 0.65 % C +
+1.5%Cr+0.2% Mo, 0.65% C +0.9% Ni +0.9% Mo +
+0.2% Mnand 0.5% C + 4% Ni+ 1.5% Cu + 0.5 % Mo.
The wear rcsistance of the steels after the quenching sintering
is an order of magnitude higher than after the conventional sin-
tering. The wcar resistance of the steels increases in the follo-
wing order: pearlitic, pearlitic-bainitic, martensitic. Accordin-
gly, the hardncss grows from 98 to 105 HRB.

Key words: powder metallurgy, sintered stecls, quenching sin-
tering, wear, microstructure, hardness.

Effect of heat treatment on the impact toughness of ‘high-
chromium cast iron — low alloy steel’ bimetal components

Zafer Ozdemir “Metallovedenie i termicheskaya obrabotka
metallov”, 2016, No. 12

A bimetallic ‘low-alloy steel — high-chromium cast iron’ com-
posite obtained by successive sand casting is studied and shown
to have good cohesion on the interface and no casting detects.
The hardness and the impact toughness of the bimetal increase
simultancously. The microstructure is more homogeneous af-
ter diffusion annealing at 1040 °C, rapid cooling and 3-h tem-
pering at 270 °C.

Key words: diffusion annealing, bimetallic composite, heat tre-
atment, metallography, impact toughness, hardness.

Dry sliding wear characteristics of plasma-nitrocarburized
Co — Cr — Mo alloy

0. Bayrak, H. Kovaci, F. Yildiz, A. F. Yetim, and A. Celik
“Metallovedenie i termicheskayva obrabotka metallov”, 2016,
No. 12

Forged low-carbon alloy Co — 27% Cr — 6% Mo — 0.06% C is
studied after plasma nitrocarburizing in a gaseous mixture of
10 % CO, + + 20 % N> + 70 % H, at 400, 500 and 600 °C for
2 h. The surtacc layer and the corc are studied by diffractomet-
ric analysis and scanning clectron microscopy. The microhard-
ness and the tribological characteristics of the alloy arc deter-
mined. The effect of the temperature of nitrocarburizing on the

wear resistance, surface roughness and friction coefficient of
the alloy is considered.

Key words: wear, sliding, nitrocarburizing, plasma, cobalt al-
loys.

Structure-phase condition and tribological properties of
coatings based on self-fluxing nickel alloy PG-12N-01 after
laser surfacing

O. G. Devoino, E. E. Feldshtein, M. A. Kardapolova, and
N. L. Lutsko “Metallovedenie i termicheskaya obrabotka me-
tallov”, 2016, No. 12

Some parameters of laser surfacing of self-fluxing nickel alloy
PG-12N-01 are considered. Different structures containing a
low-melting y-Ni— Ni;B eutectic and a y-Ni — Cr;C, eutectic
that crystallizes at a higher temperature and forms a strength
skeleton of the coating may form depending on the rate of the
surfacing. The effect of the rate of the surfacing on the wear
resistance of the coating and the coefficients of dry friction are
determined.

Key words: laser surfacing, nickel alloy, structure and phase
composition, friction coefficient, wear intensity.

A study of soil tillage tools from boronized sintered iron

A. Yazici and U. Cavdar “Metallovedenie i termicheskaya ob-
rabotka metallov”, 2016, No. 12

A comparative analysis of the properties of boronized sintered
iron and quenched steels 30MnB5, 28MnCrB5 used for ma-
king soil tillage tools is performed. The microstructure, phase
composition, hardness and strength characteristics of the mate-
rials are studied. The composition of the boride phase formed
in the sintered iron after boronizing is determined by an x-ray
method. The losses to abrasive wear are evaluated with the
help of a device containing a special bin for a sample of abra-
sive soil.

Key words: sintered material, boronizing, sintering, abrasive
wear, soil tillage tools, soil.



