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REPORTS 
 
UDC 530.97: 539.376: 669.04 
GromovV.Ye., Volkov K.V., Ivanov Y.F., Raikov S.V., Grishunin V.A., Konovalov S.V., 

Morosov K.V. Rail Steel Phase State Forming by Electron-Beam Processing. 
Methods of scanning and transmission microscopy were used to carry out the structure 

laminography, phase composition and faulted substructure of rail steel in its initial state after 
electron-beam irradiation (processing parameters: power density – 30 J/cm2, pulse length of the 
electron beam – 50 µs, the number of pulses – 3, pulse-recurrence rate – 0.3 Hz) and after fatigue 
failure. 

The authors carried out the comparative analysis of the forming mechanism and phase state 
development of the surface layer (~ 10 µm in thickness) containing lamellar perlite (initial state) 
and nano-sized martensite (after electron-beam processing). 

Fig. 2. Table 1. Bibliogr. 10 names. 
Key words: structure, phase composition, fatigue endurance, electron-beam processing. 
 
UDC 621.771:621.777 
Zagirov N.N., IvanovYe.V., Anikina V.I., Rogovoi A.A. Features of Structure and 

Properties Forming in the Process of Wire Production from Turnings Mixture of Copper and 
Zinc. 

In the process of describing the general pattern of moulded pieces and wire manufacture from 
graded shovelling turnings of non-ferrous metals and alloys eliminating the remelting stage, the 
authors considered the option of using chip scrap mixture of copper and zinc as feedstock. The 
successive processing steps of compacting, extruding and drawing resulted in obtaining the material 
with properties and structure slightly different from conventional brass. The authors described the 
characteristic features of separate particles interaction and general structure forming in the process of 
composite wire production from the material under study. They also offered the comparative 
assessment of mechanical characteristics of the obtained wire and the wire made of copper and brass. 

Fig. 7. Bibliogr. 5 names. 
Key words: graded shoveling turnings, manufacturing scheme, compacting, extruding, 

drawing, annealing, mechanical properties, structure forming. 
 
UDC 621.774.372 
Okulov R.A., Parshin S.V. Determination of Work Tool Reducing Region Pitch Angle 

Influence on Power Input Parameters of Shaped Tube Drawing Process and on Finished 
Product Geometry. 

The paper is concerned with an urgent issue such as dependence of the finished product 
geometry and drawing process power input parameters on the die reducing region pitch angle. A 
software package using finite element method was applied to carry out the study; the results were 
tested in practice. The results of the theoretical part match well with the practical part. The authors 
were able to determine the target dependencies and work out valuable recommendations to 
manufacturers. 

Fig. 7. Table 1. Bibliogr. 5 names. 
Key words: drawing, work tool, die hole, angle, steel 10, shaped tube. 
 
UDC 621.771.23.016.3-419.4 
Chukin .V., Pesin ., Kopceva N.V., Nikitenko ., Efimova Yu.Yu., Torbus N. 

The experimental research of deformation influence on a microstructure and mechanical 
properties of bimetal (Ti, Ni). 

Results of researches of a two-layer strap asymmetrical rolling process are given in article 
(Ti-Ni). Discontinuous doesn't occur due to the high plasticity of nickel, since in case of 
deformation nickel "flows" intermetallic compound fragments. 
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Fig. 4. Bibliogr. 8 names. 
Key words: deformation, microstructure, mechanical properties, plasticity, continuity 
 
UDC 621.77.019 
Burmistrova E.A., Shubin I.G., Kurguzov S.A., Melnik N.I. Boundary Conditions 

Calculation of the Experiment Aimed at Determination of Critical Deformation Stress. 
The paper is concerned with the study of cracked microalloyed steel deformation stress, 

which will make it possible to develop mathematical model of the deformation stress critical value 
dependence on the temperature gradient along the metal cross section, on the rolling speed, 
reduction schedule in the roughing train of the mill 2000 of “MMK” OJSC and on the crack angle 
to the rolling direction. 

Table 4. Bibliogr. 11 names. 
Key words: boundary conditions, microalloyed steel, critical deformation. 
 
UDC 621.778 
Kharitonov V.A., UsanovM.Yu. Calculation of Deformation Pattern at Radial 

Displacement Drawing. 
Characteristics influencing the lead angle were determined in the process of radial 

displacement drawing modeling in Deform 3d. The authors offered the comparative analysis of the 
drawing sequences and provided recommendations for radial displacement drawing practice. 

Fig. 3. Bibliogr. 5 names. 
Key words: radial displacement drawing, feed angle, wire, total deformation ratio. 
 
UDC 621.7 
Bogatov A.A., Salikhyanov D.R. Stress and Strain State of the Bimetal Rolled Stock 

Interface Region. 
As researches showed, mechanical properties of a transitional zone are determined strain-

stress state of materials (especially by softer bimetal component) as a result of interaction of shape 
of microgeometry of connected elements. The correct preparation of contact surfaces will allow to 
provide the greatest possible strength characteristics for specific type of bimetal. The knowledge of 
the nature of proceeding processes in the building-up jointing process will allow to match optimum 
conditions of preparation of surfaces and carrying out drafting schedules. 

Fig. 3. Table 1. Bibliogr. 16 names. 
Key words: mechanical properties. transitional zone, Bimetal Rolled.  
 
UDC 621.778 
Guryanov G.N. Optimal Drawing Angles and Feasibility of Zero Longitudinal Stress 

Increase Due to Back Tension Application 
Values of optimal die channel angle at the beginning of the plastic deformation region for 

different die channel shapes and hardening curves of the drawn billet material (carbon patented steel 
and stainless steel 12X18H10T) are given in the article. The authors prove the feasibility of zero 
and negative longitudinal stress growth due to back tension application at the same time preserving 
the safety margin for the billet front end. 

Fig. 3. Table 2.  
Key words: drawing, longitudinal stress, die, die angle, back tension. 
 
UDC 621.771.23:621.778.09 
StolyarovA.Yu., Melikhova N.V. Stress State Estimation of High Carbon Wire Brass 

Coating During Drawing. 
The authors studied the issue of adequate thickness of brass coating of high carbon wire 

developed for steel cord laying. Using computer simulation they investigated the stress state of the 
brass coating in the process of drawing throughone-piece drawing dies and proved that the coating 
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separation is caused by the tensile stress developing in the wire surface microroughnesses. It was 
found that the intensity of stress increases with the increase of coating thickness. 

Fig. 2. Table 1. Bibliogr. 8 names. 
Key words: steel cord, wire, drawing, coating, brass, thickness, modeling/simulation, surface, 

profile, stress, tensile stress, separation. 
 
UDC 621.777: 621.777.22 
Kurmachev Yu.F., SokolovR.Ye., Visotina A.A. Physical Profile Calculation of 

Reduction Area in the Process of Cold Deformed Bar Rolling of Aluminum Alloy Tubes 
The authors considered the issue of physical profile calculation of reduction area in the 

process of cold deformed bar rolling of aluminum alloy tubes depending on the given function of 
deformation ratio change. 

Fig. 1. Bibliogr. 3 names. 
Key words: tube, rolling, deformed bar rolling, deformation ratio, workpiece, profile, 

grooving, forming rolls, strand, calculation, aluminum, alloy. 
 
UDC 669.018.58.017 
Chukin M.V., Golubchik E.M., Kuznetsova A.S., Medvedeva E.M. Development of 

Innovative Technology for the New Generation High Strength Invar Alloys. 
The basic principles of development of compositions of multipurpose alloys of an invarny 

class with high rates of mechanical properties are provided in case of low values of temperature 
coefficient of linear expansion. Influence of chemical compositions on achievement of the 
expanded range of working properties of multipurpose alloys is analysed on the example of iron-
nickel compositions. Results of researches of influence of process conditions on basic properties 
extrahigh tensile invar alloys are given. 

Fig. 2. Table 1. Bibliogr. 7 names. 
Key words: multipurpose alloys, invar, mechanical strength, thermo-strain hardening, 

temperature coefficient of linear expansion (TCLE). 
 
UDC 621.778 
Guryanov G.N. Development of Efficient Back-Tension Drawing Process for Solid 

Round Billets through Dies with Different Shapes of Die Channel. 
Using the given equation including the definite integral, the authors calculated values of total 

longitudinal stress developed during drawing through die channels of different shapes. They offered 
analytic formulas for calculation of longitudinal stress increase due to back tension for both rigid-
plastic and hardening rigid-plastic material during drawing though the tapered channel. They also 
determined relationships for calculation of such reduction ratio and friction coefficient values, 
wherein the longitudinal stress increase due to back tension is zero. The authors proved the 
relationship between the simplified I.L. Perlin formula and the combined equation consisting of 
Zibel formula and the suggested relationship for calculation of the longitudinal stress increase due 
to the back tension applied. It was found that no single die channel shape offered any obvious 
advantages within a wide range of reduction ratio and friction coefficient values. 

Fig. 4. Bibliogr. 8 names. 
Key words: drawing, die, solid round billet, die channel shape, longitudinal stress, drawing-

down, back tension. 
 
UDC 621.79; 669.36 
Bakhmatov Yu.F., Drapeko N.V., Timirgaleev K.R., Lebedeva I.G. Design of Production 

Line Facilities for Metal Coating from the Melt Oriented By Magnetic Field 
The authors described the design of production line facilities for metal coating of 

nondeflecting long metal products in the melt oriented by magnetic field. Different field sources 
were studied. One pilot unit was tested. 
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Fig. 3. Bibliogr. 3 names. 
Key words: metal coatings, operating fluid, ferromagnetic materials, magnetic field, field 

sources, induction. 
 
UDC 664.8:014 
Steblyanko V.L., Asadulina G.Z., Safonova O.P., Ponomarev A.P. The Study of Toxic 

Elements Migration from the Internal Surface of Cans into Canned Goods. 
The study is concerned with toxic elements migration from cans into foodstuffs. The authors 

presented the findings of investigation of iron, tin, zinc and lead ions migration into model mediums 
imitating canned fish, meat and milk. It was found that acid environmentcontributes to more 
intensive migration of metal ions, and the most hostile environment is hydroxy propionic acid, the 
least hostile one is sodium chloride. 

Bibliogr. 2 names. 
Key words: migration, can, health standards, coating, model medium, photometric method, 

calibration chart, optical density, qualitative reaction, complex compound. 
 
UDC 621.778.1-426 
Kharitonov V.A. Improvement of Steel Wire Production Efficiency Obtained by 

Drawing. 
The authors estimated the influence of main characteristics of the method used for metal 

forming on process efficiency of carbon wire production. They carried out comparative analysis of 
the drawing process in one-piece and roller dies as well as methods of severe plastic deformation. It 
was proved that the application of roller dies providing radial displacement wire deformation makes 
it possible to improve its mechanical and physical properties and to reduce production costs. 

Bibliogr. 18 names. 
Key words: wire, competitiveness, technology, drawing, tool, design, nonmonotonic 

deformation, structure formation. 
 
UDC 621.778 
Bakhmatov Yu.F., Patschenko K.G., Abdulin E.M., Ezhov O.V., Smirnov N.V. 

Technological Basics of Wire Rod Pressure Shaping in the Combined Process with Ultrasonic 
Exposure 

The technology of wire rod processing without scale removal is described in the paper. The 
patented hardware design makes it possible to put into practice the method of platelessdrawing 
using ultrasonic energy. 

Fig. 4. Bibliogr. 9 names. 
Key words: wire rod, drawing, tool, surface, ultrasonic sound, bend, tension. 
 
UDC 621.778.1 
Blondinskaya Ye.B., Shubin I.G. Helical Rolling and Drawing Modeling for 

Combination Rolling Mill Practice in the Process of Long Components Production. 
The authors carried out the analysis of stress and strain state and billet deformation in the 

process of drawing and helical rolling using DEFORM -3D software system. Structure drawings 
were developed as a result of helical rolling computer simulation. 

Fig. 3. Table 1. Bibliogr. 3 names. 
Key words: computer simulation, drawing, helical rolling, strain intensity. 
 
UDC 621.771 
Gun G.S., Korchunov A.G., Pivovarova K.G. Technological Drawing Scheme Analysis 

of Hexagonal Section. 
Technological drawing scheme of hexagonal section is described in the paper. The authors 

analyzed the relationship between the drawing stress and the die operating angle for various 
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deformation schemes. It was concluded that drawing through the one-piece die using the scheme 
“round-hexagon” has a number of essential disadvantages. In order to remove the disadvantages 
above, when semifinished round stock is used, it was suggested to use roller dies with multiple roll 
gauges. 

Fig. 4. Table 2. Bibliogr. 4 names. 
Key words: hexagonal section, drawing, reduction, drawing stress, one-piece die, roller die, 

steel grade 10, steel grade 40, steel grade AC14. 
 
UDC 621.771.23 
Noskov S.E., Pudov E.A., Sitnichenko O.A., Shimorenko I.V. Production Process of 

Button Head Rivets 16X65 According to GOST 10299-80 at “MMK-METIZ” Production 
Facilities. 

The authors developed a rational and low-waste technology of rivets production. A pilot batch 
of button head rivets 16X65 according to GOST 10299-80 was produced from steel grade 10 
according to GOST 10702 without any thermal treatment. Implementation of the results will make 
it possible to extend the plant product range and provide batch production of the new products. 

Fig. 2. Table 1. 
Key words: button head rivet, cold forming, automatic cold up-setter, steel grade 10, 

mechanical test, technology 
 
UDC 621.771 
Faizulina R.V., Moleva O.N., Kachnikova Yu.A., Radyukevich E.V. About tin plate 

surface defects. 
The researches connected with use of rolling oil on the basis of animal fatty substances are 

carried out with the purpose of identification the cause of formation the blemish «dirt spots». 
Table 3. Bibliogr. 1 name. 
Key words: plate, rolling oil, animal fatty substance, blemish «dirt spots». 
 
UDC 67.05+62 
Bezukladnikov A.I., Parshin S.V. Development arrangement for pipe diameter 

enlarging. 
Big allowance for increase of efficiency of oil extraction is the increase useful life of wellsite 

and speed up in them recovery work. For the problem solving of wells recovery, the direction on 
development and application of engineering tools, which allow to block intervals of columns 
violations by means of section shaped shutters is perspective as in Russia and abroad. Now there is 
a set of the old wells requiring repair which can be made by means of section shaped shutters. 

Fig. 2. 
Key words: shaped tube, oil well drilling, dispensing. 
 

 621.771.011 
Haritonov V.A., Taranin I.V. 
Research of stress condition and destruction at the production of metal wire be different 

metall forming methods 
In this case by means of finite-element modeling conducted comparative research of stress 

conditions and  the destruction of the metal at the production of wire by known metal forming 
methods. The characteristics of the metal forming method that influence the nature of the stress 
distribution in the deformation zone are determined. The advantages and disadvantages of each 
method in terms of the formation a favorable stress conditions are identified. 

Fig. 2. Table 2. Bibliogr. 6 names. 
Keywords: stress conditions, destruction, rolling, drawing, broaching, wire, metal forming 

method  
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