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UDK 669.14:621.78.621.79:620.179:621.73
Dub A.V. Scientific and technical association of manufacturing engineering (Central Research Institute of

Manufacturing Engineering) – 80 years old.
Key words: SSC RF OJSC STA “Central Research Institute of Manufacturing Engineering”, safe materials, manu-

facturing engineering, atomic power engineering, atomic power installation.

CASTING PRODUCTION

UDK 621.74.042
Dub A.V., Ryabkov V.M., Mirzoyan G.S., Bakhmetiev V.V., Tsybrov S.V., Avdienko A.V. Competitive pro-

duction methods of large-capacity composite forming rolls through the s pun casting.
The article shows the results of the scientific researches and modern technological production of the large-capacity

composite forming rolls in the hot rolling that were received due to the method of spun casting.
Fig. 3. Table 1. Bib liogr. 6 items.
Key words: spun casting, forming roll, working layer, ro lling mill, composite, casting mold, heat-insulating layer,

protective flux.

UDK 621.74:669.13
Andreev V.V. Modern technologies of cast iron production with vermiculite graphite that have good operat-

ing characteristics.
The article researches physical and chemical parameters of cast iron melts that contribute to form various graphite

forms in hardening. The structural and quenching method shows the peculiarities of cast iron crystallization with vari-
ous graphite forms, succession of separate phases and structural component format ion in their length while the melt is
hardening. The methods of the ion coarse electroetching allow to study an internal and external structure of vermicu lite
graphite in cast iron.

Fig. 4. Table 4. Bib liogr. 9 items.
Key words: cast iron, vermiculite graphite, modifiers, chemical composition, structure, mechanical p roperties.

MATERIAL SCIENCE AND HEAT TREATMENT OF METALS

UDK 669.14.018.44
Chechel L.A., Kuznetsov E.V., Orlov A.S., Shkolnikova B.E. Heat-resistant, high-temperature chrome-

manganese austenitic steel DI 59.
Chrome-manganese steel DI 59 is worked out as a heat-resistant, corrosionproof, high-temperature material for high-

temperature surfaces of the boilers in the strong power units of heat-and-power engineering instead of chromium-nickel steel
12X18H12T that doesn’t provide the heating surface in burning hydrosulfuric fuel and especially black oil fuel.

Key words: heat-resistance, high-temperature strength, austenitic steel, deformation capacity, contact butt-seam
weld ing, combined weld ing, tensile strength, long-term strength, steep bendings , convection superheater of high-
pressure, oxide film, magnetite, hemat ite jaw, p rimary creep curve, resource exhaustion.

UDK 539.4
Starchenko E.G., Kazantsev A.G., Khodak ov V.D., Silaev A.A., Zubchenko A.S. About the increase in al-

lowed time of the total heat treatment of steel 10GN2MFA weld connections during the repair work.
The research is carried out to define the influence of tempering length up to 75h at the temperature of 620-660oC on

the properties of the main metal and welded connections of steel 10GN2MFA.
The experiments were conducted on the metal of real weld connections of the collector and generator welding that

were cut from the steamgenerators out of operation in Novovoronezh APP. After the tempering of welded connections
of steel 10GN2MFA at the temperature of 620-660oC with the total length up to 75h the metal of welded connections
meets the requirements that were set according to PNAEG-7-002-86.

Fig. 3. Table 4. Bib liogr. 6 items.
Key words: welded connections, weld metal, flux, electrode, heat treatment, total length, steamgenerator collector,

mechanical properties, low-cycle fat igue, fracture toughness, critical brittle temperature, impact toughness.
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UDK 539.26
Zmienko D.S., Korneev A.E., Skorobogatykh V.N., Lomakin P.A. The research of the microstructure of 9–12%

Cr steel for the turbine rotor.
The research shows the impact of the tempering time on the structure and 9–12% Cr steel properties for the turbine

rotors. The patterns underwent the process of austenitizing at the temperature of 1050–1070°C followed by the air cool-
ing. The tempering lasted from 1h to 13h at the temperature of 700°C. The dependence of hardness on the tempering
time was constructed. In the given curve there is maximum that corresponds to 3 hour tempering time of the pattern and
coincides with the microstructure fluctuations. The firmness maximum is most likely to be determined by the initial
stage of the second phase formation – VC (the pre-deposition stage is characterized by maximum firmness). The given
results should be taken into account to set tempering time for each art icle.

Fig. 5. Bib liogr. 3 items.
Key words: 9–12% Cr steel, MS carb ides, microstructure.

UDK 621.793.72
Beregovsky V.V., Dukhopelnik D.V., Marakhtanov M.K., Tschurenkov S.A. The comparative analysis of the

drop phase in the coatings obtained by the method of the vacuum and arc depositions at the NNB and Platit 80
installations.

The work describes the research methods and comparative analysis of the drop phase in TiN coatings at the two arc
evaporators that differ in the construction and size of the magnetic fields under the same physical conditions (discharge cur-
rent, tension, and pressure) and at the equal thickness of the deposits. The basic drop size for NNB installation is 1–3 mkm,
the relative content of the drops in the covering capacity is 7.4%. For Platit 80 installation the basic drop size is 0.5–1 mkm,
the quantity of the drop phase in the coatings is 9%.

Fig. 4. Bib liogr. 12 items.
Key words: drop phase, vacuum and arc discharge, cathode spot, magnetic field, cathode spot speed.

UDK 621.785.533
Tsikh S.G., Grishin V.I., Lisitsky V.N. The experiment of the steel component and tool carbonization in the

mechanical engineering.
The article considers the questions of technology and practical industrial usage of highly effective method of the

surface metal treatment – carbonizat ion that contributes to improving the quality of the machinery components and
other equipment. There are data of the diffusion layer properties of the constructional material in the machinery compo-
nents and tool after the carbonizat ion.

Fig. 4. Table 2. Bib liogr. 10 items.
Key words: carbonization, liquid-column nitration, surface metal treatment, diffusion layer, saline melt, wearing capac-

ity, friction coefficient, hardness, microhardness, combined strengthening, argon-arc facing, laser facing, equipment.

NANOMATERIALS AND NANOTECHNOLOGIES

UDK 621.9.048.4.7
Ryabkov V.M., Ryabkov D.V. The self-organization process in the nanostructural layer formation of pure

iron (Fe) in the modification of the rolled iron surface through the electrolytic and plasmatic nanotechnology.
The article considers the principle of the electrolytic and p lasmatic nanotechnology in the modification of the ro lled

iron surface to form a nanostructural layer of pure iron that possesses unique functional properties.
Fig. 3. Bib liogr. 7 items.
Key words: process, self-organizat ion, nanostructural, cleaning, iron, modification, surface, steel, rolled iron, elec-

trolyte, plasma, nanotechnology, crystallite, nanocluster, field, magnetic, intensity, orientation.

NEW TECHNOLOGICAL PROCESSES AND EQUIPMENT

UDK 621.74.002.6
Gutschin N.S., Kovalevich E.V., Petrov L.A., Pestov E.S. The new method of operating element production

of the sinking rotary pumps made of austenitic iron with spherical graphite.
The article shows the impact of the graphite form on the physical and mechanical properties of austenitic nickel

iron like Ni-resist cast iron. The composition of the modify ing blend is defined and the ecological method of the spher-
oidizing modificat ion of austenitic iron is found to achieve carbon spots of the spherical regular form (according to
State Standard 3443-87).

There are basic parameters of a more ecological technological production process of high-quality casts of the
phases in the sinking rodless rotary pumps that are used for the oil extract ion and made of Ni-resist cast iron with
spherical g raphite through the stack casting.

Fig. 5. Table 3. Bib liogr. 4 items.
Key words: austenitic nickel iron, modifier, MDS-process, spherical and flaked graphite, rotary oil pump, casts of

an operating phase, sand mold, stack casting, microstructure and iron properties.
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UDK 621.002
Klauch D.N., Ovseenko A.N., Ovumyan G.G., Kutscheva M.E., Tschegolkov N.N., Kudinov A.A. The techno-

logical methods of improving the quality and resources of the turbine buckets.
The results of the research show the impact of the methods and modes of mechanical treatment and superficial p las-

tic deformation on the state of the surface layer (roughness, microhardness, microstructure, chemical composition, mi-
crohardness) as well as on the operational facilit ies of the spade heatproof titanium alloys. The methods and operating
modes that provide more safety and working potential of the steam and gas turbines are defined.

Fig. 10. Bibliogr. 3 items.
Key words: technological methods, quality, resource, turbine buckets, surface layer, defects, grinding, burnishing,

roughness, microhardness, microhardness, fatigue resistance).

POWER ENGINEERING OF METALLURGY, ENERGY SAVING AND ELECTRICAL
COMPLEXES

UDK 621.181.123:621.184.64
Petrikov S.A., Popov V.S., Khovanov N.N. The ways of heat transfer enhancement in the pipe-line canals of

the thermal power plants.
The article gives the results of the theoretical as well as practical researches of heat transfer enhancement in the

thermal power plants owing to the form and configuration modificat ion of the heat interface in the smoke tubes. The
ways of the technological processes of their production are defined.

Fig. 10. Bibliogr. 8 items.
Key words: heat-exchange apparatus, heat exchange, pipes, heat carrier, turbulizat ion, intensification, construction,

technology.

METHODS AND MEANS OF MEASUREMENTS, CONTROL AND ANALYSIS

UDK 620.179.15
Kapustin V.I., Ryabov A.N., Kozin U.N., Shvedov L.I., Maximova T.N. The application assessment of the

gamma-ray flow detectors with Celen-25 radiation source for controlling the welded connections of the equip-
ment and APP pipelines up to 40mm wide in steel.

The article gives a theoretical assessment of the optical image contrast while using Celen-25 rad ioactive source by
means of the model of the radiation image formation that allows increasing the range of the controlled thicknesses up to
40mm in steel at the welded connections of the equipment and APP pipelines. The theoretical data were proved by ex-
perimental researches in Kalininky APP.

Fig. 2. Table 1. Bib liogr. 8 items.
Key words: defect, gamma-ray flow detector, radiographic control, Celen-25 rad ioactive source, equipment and

APP pipelines, radiat ion contrast.

YOUNG SCIENTISTS’ PUBLICATIONS

UDK 622.831.322
Nesterova S.Y. The efficiency assessment of the horizontal degassing and unloading fracture to prevent the

gas-dynamic phenomena in the mechanical carnallite excavation.
The results of the experimental researches of the carnallite layer degasificat ion are shown. They are based on the

measurements of the residual gas content indicators and index of the air absorbent rock in the horizontal degassing and
unloading fracture.

Fig. 4. Bib liogr. 7 items.
Key words: potash deposits, degassing and unloading fracture, gas-dynamic phenomena, cut-loading carnallite

treatment, rock pressure.

UDK 621.746.5.669.14
Yurechko D.V., Kazakov A.A., Filippova V.P., Zhelnin Y.M., Alekseev A.G. The enhancement of the slab

secondary cooling in the continuous casting at the curvilinear machine with the vertical bend.
The enhancement of the slab secondary cooling of the continuous casting allows decreasing the emergency in steel

casting at the curvilinear continuous casting machine with the vertical bend and improving the quality of the surface in
the casting billet.

Fig. 3.
Key words: slab continuous casting machine, vert ical bend, secondary cooling, steel quality.
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UDK 669.187.25
Alekseev L.V., Stolyarov A.M. The peculiarities of semi-product melting in the super-power arc steel furnace

with a different consumption of hot metal.
The method of statistical data processing indicates the dependence of the basic indices of the arc steel furnace and

the content of various metal additives at the outlet of the furnace on the consumption of hot metal in the charge. To
reach a high unit capacity and low content of additives in the melted semi-product the rational consumption of hot metal
is recommended.

Fig. 4. Bib liogr. 3 items.
Key words: arc steel furnace, metal charge, consumption of hot metal, furnace ind ices, semi-product melt ing, con-

tent of additives.

UDK 621.771
Radionova L.V., Buzhlanova Y.V. The mathematical models to forecast the microstructure and mechanical

properties of the rod made of high-carbon steel.
The article describes complex mathematical models to forecast the microstructure and mechanical properties of a

high-carbon rod in the continuous casting mill. The general model includes the mathematical model of the temperature
and speed mode of the rolling, the model of the distribution of the temperature field in section and the model of fore-
casting rolling microstructure.

Controlling the structure and rolling properties through the mathematical modeling allows improving a set of me-
chanical and operational properties of the rod.

Fig. 3. Bib liogr. 5 items.
Key words: high-carbon rod, hot rod, cooling mode, mathemat ical modeling, mechanical properties.

UDK 621.771
Chukin M.V., Baryshnikov M.P., Belyaev A.O. The assessment methods of the proportionality coefficient in

MDP processes by means of the objective and oriented programming.
The article considers the mathematical modeling of the geometrical parameter variation in the interaction of two

surfaces dealing with the interaction region as a non-compact sphere.
The given software support allows processing the data. Thus, it is proved that the indicators of the contacting zone

porosity obey the normal distribution. It will allow setting a range of probable indicators with a degree of certainty.
Fig. 6. Bib liogr. 2 items
Key words: contact interaction, non-compact sphere, porosity, friction coefficient, computer modeling, programming.

UDK 519.711.3:371.214.27
Vozhakov A.V., Gitman M.B. The scheduling modeling with odd limits.
The scheduling modeling of the production flow is considered. The approach of odd numbers are used as mathe-

mat ical instrument of the research. The given model is used to solve problems of production flow p lanning .
Bibliogr. 7 items.
Key words: production control, planning system, scheduling modeling, optimal control, schedule, mathematical model.

UDK658.382.3
Osintsev N.A. The production security management at the work places using the theory of odd numbers.
The article suggests the integrated parameter of efficiency and security assessment at the workplaces. The calcula-

tions are based on the theory of odd numbers and the security management methods that increase efficiency and secu-
rity at the workplaces.

Fig. 2. Table 2. Bib liogr. 2 items.
Key words: management, security, theory of odd numbers, workp lace.
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