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RRREEEPPPOOORRRTTTSSS   

Mining 
UDC 622.235.2 
Kalmykov V.N., Kotik M.V., Pergament V.H. 

Scattering of s plinters at the increased filling of hole 
blast with a charge of explosives. 

It was found that at explosions of hole blast charges 
4-50 times exceeding the tamping length the zone of 
splinters scattering calculated in accordance with «Uni-
form Safety rules at explosive works (RU)» was overes-
timated for hole blast with partially free over charges 
space in comparison with shallow ones but filled with a 
charge and tamping with the same length weight. The 
authors enumerated the conditions and size of such over-
estimations and showed how to avoid them. 

Fig. 6. Table 1. Bib logr. 3 names. 
Key words: lengths of a charge, tamping, hollow part 

of a borehole; factors of filling a borehole with a charge 
and overcharge borehole parts with tamping; the zone of 
splinters scattering; factor of relative change of radius of 
zones of splinters scattering. 

UDC 622.765.063:622.33 
Petuhov V., Limarev M., Ujakova O. The influence 

of elemental composition and structure of chemical 
compounds on their efficiency during coals floatation. 

The aim of this research work was to study the struc-
ture and floatation properties of heterocyclic compounds 
with various heteroatoms. The influence of heteroatoms 
and molecular mass of chemical compounds on efficiency 
and selectivity of the process of coals flotation was estab-
lished. The article offers theoretical explanation of the 
changes in flotations properties of the investigated re-
agents depending on the structure and molecular mass of 
the chemical compounds. The results of this research 
work allow us to plan the basic directions of search for 
effective reagents among heterocyclic compounds. 

Fig. 3. Table 1. Bib logr. 4 names. 
Key words: coal; flotation; reagents; heterocyclic 

compounds; efficiency, selectivity of action. 

UDC 622.27 
Pauk L.G., Dzhioeva A.K. Development of the cal-

culation procedure of the number and total length of 
boreholes. 

Radial and parallel patterns of blastholes drilling have 
become common for borehole breaking. Enlargement factor 
of the borehole length Dd varies within the range of 1.4–2. 

Fig. 1. Table 1. Bib logr. 2 names. 
Key words: radial and parallel patterns of blastholes 

drilling, total borehole length for radial and parallel pat-
tern, enlargement factor of the borehole length Dd. 

UDC 622.35:622.271.4 
Pershin G. D., Ylyakov M. S. Substantiation of the 

ways to prepare block strong natural stone for excavation. 
In the article the autors consider construction variants 

of an open cast pit by means of different variants of load-

ing and unloadiny equipment – a derrik-crane, an auto-
crane and a loader. Nizhne-Sanarsk g ranite deposit has 
been taken as an experimental buiding site. Calculations 
have been made for two different technologies of block 
excavation: wedge mining and diamond rope monolith 
separation. The article also dwells on such factor as ca-
pacity dependence on granite: 12000, 24000 and 36000 
m3/year. The authors have also calculated some technical 
and economical factors as well as investments efficiency 
criteria for the variants offered. 

Fig. 4. Bib liogr. 5 names. 
Key words: natural stone, diamond-rope sawing, 

quarry, loader, derrick, autocrane. 

UDC 54-4:543.5 
Medyanik N.L. Study of reaction product of ROL 

reagent molecules with zinc and copper ( ) ions using 
IR-Fourier method and chromatography-mass spec-
trometry. 

A ROL collecting agent was developed for ionic flo-
tation of copper and zinc out of mine waste water. As a 
result of IR-Fourier analysis and chromatography-mass 
spectrometry we found structural and chemical formulas 
of the reaction product of the reagent molecules with zinc 
ions: [Zn(H2O)4]–(tPht)2, [Zn(H2O)4]–(Etgl–tPht)2 and 
copper ( ) ions: [Cu(H2O)2]–(DiEtg l–tPht)2, [Cu(H2O)2]–
(Etgl–tPht)2, [Cu(H2O)4]–(tPht)2 

Fig. 4. Bib liogr. 9 names 
Key words: a ROL collect ing agent, IR-Fourier 

method and chromatography-mass spectrometry, zinc and 
copper ( ) cations, reaction products, terephthalates. 

Metallurgy of Ferrous, Non-ferrous  
and Rare Metals 

UDC 658.512:669.1 013 
Sulejmanov M.G, Timirgaleeva L.S., Radul M.A, 

Shakirova A.K. Es timation and registration of indus-
trial risk at metallurgical enterprises design. 

Techniques of p robab ility est imat ion o f equip-
ment and the technical systems failure are offered. They 
make it possible to calculate reserve facto rs at product iv -
ity and capacity validat ion . Des ign parameters Sett le-
ment o f reserve factors for one of rolling mills and blast 
furnaces of JSC "MMK" are given. They were calculated 
on the basis of statistical data processing. 

Fig. 1. Table 1. Bib liogr. 9 names. 
Key words: meta llu rgical enterprise, failu re, incident, 

equipment system, ways of stability increase, risks, prob-
ability of an emergency. 

UDC 669.162.16 
Sibagatullin S.K., Kharchenko A.S., Chevychelov 

A.V., Kolosov A.V., Gostenin V.A., Pishnograyev S.N. 
The influence of coke nut on filtration of melting liq-
uid products in the hearth of the blast furnace. 

The evaluation results of the hearth drainage capacity 
of  blast  furnace   4  at  OJSC  MMK,  equipped  with  a  
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compact bell-less charging device of chute type are repre-
sented here. While charging the coke nut into the blast 
furnace in the amount of 350 kg per batch the filtrat ion of 
melting liquid products through the coke layer corre-
sponded to the requirements. When we increased the 
charging of nut to 650 kg per batch, the drainage capacity 
of the hearth deteriorated. The changing factor of coke for 
the coke nut was 0.68 kg/kg. 

Table 5. Bibliog. 4 names. 
Key words: coke nut, drainage capacity, coke. 

UDC 622.781.051.7-492.2 
Sibagatullin S.K., Ivanov A.V., Reshetova I.V. 

Application of organic binding components in sinter-
ing process of iron-ore raw material. 

The article is devoted to questions of possible appli-
cation of surface-active substances during sintering. 

In the article theoretical basics of action of organic 
binding material on sintering charge during pelletizing are 
considered. Also experimental data of sintering mixture 
with the additive of water solutions of surface-active sub-
stances are represented. 

Table 2. Bibliogr. 5 names. 
Key words: sintering, pelletizing, intensificat ion, 

hardness of sinter, additives, surface-active substances. 

Foundry Engineering 
UDC 621.778.1-419.4 
Vdovin K.N., Kolga M.A. Wire coppering. 
The questions concerned with the new technology of 

bimetallic wire production by means of steel wire drawing 
through the molten copper are examined. 

The basic stages of coppering process and conditions 
of high-quality coating production are described. 

Also the article contains the results of microroent-
genospectral analysis of composite wire samples manu-
factured by the proposed method. 

Fig. 5. 
Key words: bimetallic wire, coppering process, mi-

croroentgenospectral analysis. 

UDC 621.746.628.01 
Chernov V. P, Nasonov P. N. The influence of 

cooling rate on crystallization of oxide alloys. 
The structure and phase structure of slag-stone cast-

ings depending on cooling conditions is considered and 
also the curve cooling rates for regulation of casting crys-
tallisation in SCM are received. 

Fig. 6. Table. 1. Bibliogr.2 names. 
Key words: cooling rate, oxide alloy, crystallizat ion, 

structure, phase structure. 

Pressure Treatment of Metals 
UDC 621.771 
Kunitsin G.A., Golubchik E.M., Pesin ., Sal-

ganik V. ., Pustovoitov D.O. Research and modeling 
of 3D material flow in cold rolling of narrow strip. 

The article gives results of numerical simulation of 
3D material flow in co ld ro lling of narrow strip, depend-
ing on the shape of the profile cross-section: rectangular, 
wedge-shaped, convex and concave. It shows the intensity 

distribution of deformation and flow velocity across the 
width of the metal strip during rolling. A special feature 
of the results is the existence of exp licit broadening and 
the corresponding lateral deformat ion of the metal across 
the width of the strip. Mathematical modeling and analy-
sis of the features of forming strip during cold rolling is 
made using a specialized software package DEFORM 3D. 

Key words: cold rolling, narrow strip, 3D deformation, 
broadening, wedge-shaped strip, mathematical simulation. 

UDC 621.778.8 
Zhelezkov .S., Semashko V.V. Development of 

construction of instruments for trimming of verges the 
head of terminal screw-bolts. 

Theoretical (fin ite elements method) and experimen-
tal researches of the process of trimming of verges of ter-
minal screw-bolts heads by OST 32.161-2000 are con-
ducted. The reason of low firmness of instrument for 
trimming verges of screw-bolts heads is the large local 
pressure of the cut away metal on the matrices and pun-
cheon verges. The new construction of edge instrument is 
developed, its application provides the increase of firm-
ness (patent RUS  88589 «Instrument for trimming of 
bar wares heads with a curvilinear supporting surface»). 

Key words: terminal screw-bolt, trimming of verges, 
edge instrument, design, finite elements method, local loads. 

Material Science and Thermal Metal Treatment 
UDC 621.783.245: 519.233.4: 519.872 
Devyatchenko L.D., Mayachenko E.P., Kornilov 

V.L., Budanov A.P. Es timation of resources of heat 
treatment process of cold-rolled coils. 

The experiment planning method revealed factors 
significant for annealing coils of co ld-ro lled metal (spare 
room in furnaces above the coil, init ial temperature of 
coils, strip thickness) which influence an overall perform-
ance of a bell-type furnace HICON/H2. 

When modelling a random process of annealing coils 
of cold-ro lled metal as a system of mass service it was 
established that charging the furnace with coils of metal 
(steel 08YU) right after cold ro lling and at maximum ca-
pacity of the furnace can improve the overall performance 
of the furnace by 5,4%. 

Fig. 2. Table 5. Bib liogr. 7 names. 
Key words: heat treatment of coils of col-rolled 

metal, bell-type furnace, efficiency of operation, experi-
ment planning, analysis of variance, queueing system 
(QS), the estimation of resources of a random process. 

UDC 621.785.52 
Romanenko D.N., Gadalov V.N., Ragulina L.G., 

Trepakov A.V., Ljahov . Neutral salt-bath harden-
ing of steel items in a slurred carburizer. 

The new high-speed and highly effective method of 
cementation uniting advantages of pastelike and liquid car-
burizers is offered. This way consists in drawing nitro-
cement plaster on a surface of details and, after drying, heat-
ing and endurance these details in nontoxical neutral baths. 

Structures of salinas which have allowed to spend satu-
ration of steel at various temperatures have been developed 
and recommended. The important advantage of these salinas 
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is ecological cleanliness of the process of thermal processing. 
This cleanliness is reached by absence in structure of 

toxic substances, an optimum combination of melt flow-
ing and evaporation. Also a carburizer has been prepared 
on the basis of gas soot with additives of yellow blood 
salt and carbonic sodium. 

It is established that steel products of nitrocemettation 
using nitrocemet carbonic-nitrogenous plaster and heating 
in neutral salinas by efficiency does not concede nitro-
cemettation in cyanic baths, and from the point of view of 
ecology they are much safer than the latter. 

Fig. 2. Table 1. Bib liogr. 2 names. 
Key words: overings, cementation, carburizer, steel. 

UDC 621.822.6; 621.892.09 
Zhirkin Y.V, Puzik E.A. Analytical and experi-

mental method used for parameters definition in roll-
ing bearings of the supports of working rollers in the 
hot rolling mill 2000. 

This article is about elasto-hydrodynamic lubrication 
in the rolling bearing. 

Experiments for defining the moment of resistance in 
the rolling bearing and analytical method for calculat ing 
piezocoefficient of oil viscosity are describe here. 

Fig. 9. Bib liogr. 4 names. 
Key words: elasto-hydrodynamic lubricat ion in the 

rolling bearings, moment of resistance in the rolling bear-
ings, piezocoefficient of oil viscosity. 

Standardization, Certification and Quality 
Management. Controll Methods 

UDC 621.97:621.882.6 
658. 512.004 

Zakirov D.M., Osipov D.S., Gun I.G., Sabadash A.V., 
Ovchinnikov S.V., Maystrenko V.V., Mezin I.Yu. The 
usage of antonym logic for the complex quality of 
automotive fasteners. 

The samples of usage of methods of quality assurance 
during the inventing new design of fasteners and their 
manufacturing technologies as well as during the improv-
ing of current ones are shown on the automotive fasteners. 
There was offered the method of complex qualitative im-
pact assessment of through technologies of fasteners pro-
duction. The method was worked out with usage of 
mathematical apparatus and axiomatizat ion of antonyms 
fuzzy logic fo r complexing of single and group indexes 
taking into the account the correlation and system charac-
ter of this complex index value. These methods were used 
by BelZAN JSC during the arrangement of production of 
wheel bolts, flange bolts of cylinders block mounting, 
nuts of injector mounting. The introduction of achieved 
results has made economical effect during the manufac-
turing of fasteners for KAMAZ JSC. 

Fig. 6. Bib liogr. 9 names. 
Key words: automotive fasteners, FMEA methodology, 

impact of through production technologies, complex quali-
tative impact assessment, quality, analysis, effectiveness. 

UDC 658.562 
Klochkov Y.S. Method of quality level evaluation 

of the manufacturing process. 
The article deals with the problems of statistic analy-

sis of manufacturing processes. Methods of capability 

index improvements are suggested based on the calcula-
tion of losses depending on the parameter distance from 
the tolerance range and on efficiency of  and . 

Fig. 1. Table 1. Bib liogr. 3 names. 
Key words: quality management, repeatability index, 

statistic analysis. 

UDC 620.179.16 
Razygraev A.N. Development of the optimized 

probe for the ultrasonic testing of welding joins by a 
tandem method. 

Formulas of acoustic paths of the ultrasonic testing of 
products by tandem method for models of defects of 
«strip» type are received and numerically investigated. To 
provide the proper control of welding joins of the equip-
ment and pipelines of complex designs with limited con-
trollab ility the choice of optimum parameters for the «root 
tandem» converter is given. 

Fig. 9. Bib liogr. 16 names. 
Key words: ultrasonic examination, specific defects, 

root tandem, acoustic path, directional patterns. 

UDC 539.4 
Kazantsev A.G., Karaev A.B., Sankov N.I., Sugir-

bekov B.A. Hardness measuring with portable impact 
hardness testing machines. 

The article considers some aspects of hardness meas-
uring with portable impact hardness measuring machines 
that limit the area of their application. The possibility of 
dynamic method of examination of metal hardness of 
thin-walled shells, of metals with nonuniform properties 
and of items with stresses was analized using some quan-
titative methods. 

Fig. 16. Bibliogr. 2 names. 
Key words: hardness, head speed, impact, contact in-

teraction during the strike, compliance, shell, pipeline, 
speed of deformation, hardening, finite element method, 
locked-up stresses. 

Power Supply of Metallurgy, Energy Saving and 
Heat Power 

UDC 621.311.1.004.12 
Panova E.A., Grigoryeva M.V., Malafeyev A.V., 

Bulanova O.V., Igumenschev V.A. Currents and volt-
ages analysis in terms of Magnitog orsk industrial elec-
tric power supply system 110–220 kV networks out-of-
balance short circuit operating conditions. 

The analysis of currents and voltages in terms of 
Magnitogorsk industrial electric power supply system out-
of-balance short circuit operating conditions is carried 
out. The most significant factors affecting the investigated 
operating conditions parameters are revealed. 

Fig. 5. Bib liog. 2 names. 
Keywords: electric power supply system, steady-state 

operating conditions, neutral grounding systems, out-of-
balance short-circuit. 

UDC 669.154 
Neshporenko E.G. Experimental research of gar-

nissage mode of regeneration of heat through the 
punched protection of installations. 

The experiment investigates punched protection in 
the conditions of processing of melt material in reactors. 
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The experimental research purpose is to define the possi-
bility of decreasing thermal losses through the protection 
of the reactor with simultaneous format ion of garnissage 
protecting the furnace from the melt influence. 

Fig. 5. Table 2. Bib liogr. 9 names. 
Keywords: energy saving, garnissage, punched pro-

tection. 

Mathematics Methods in Economy 
UDK 336.748:001.891.57 
Ivanova T.A. Research on data compression algo-

rithm application to forecasting currency exchange 
rate trend. 

In the given paper the method of building up the fore-
cast of main currencies exchange rate trend is proposed 
and experimentally investigated using data compression 
method based on symbol forecasting by means of contex-
tual simulation. 

Fig. 2.Table 2. Bibliogr. 5 names. 
Key words: forecasting methods, time series, cur-

rency rates, information compression algorithm. 
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