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ОБОСНОВАНИЕ ПЛОТНОСТИ СЕТКИ ЦИЛИНДРА 
ГИДРОСТОЙКИ ПРИ РАСЧЁТАХ МЕТОДОМ 
КОНЕЧНЫХ ЭЛЕМЕНТОВ 

Приведены методика и результаты оценки конечно-элементной сетки мо-
дели рабочего цилиндра гидростоек с помощью показателя плотности. 
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Метод конечных элементов является численным, при-
ближенным методом, в соответствии с которым кон-

струкция разбивается на дискретные части, а результат расчета 
представляет собой совокупность большого числа промежу-
точных решений. 

Для определения необходимой дискретизации модели 
предлагается использовать показатель плотности конечно-
элементной сетки. 

Для вычисления показателя плотности конечно-элементной 
сетки используются эквивалентные напряжения в рабочей об-
ласти цилиндра. Эквивалентные напряжения определяются в 
конечных элементах и в узлах конечно-элементной сетки (рис. 
1). Результаты расчета для конечного элемента определяются в 
точках интегрирования и затем экстраполируются на его узлы. 
Каждый элемент порождает свой собственный результат для 
узла при этом, как правило, образуется разрыв при переходе 
от элемента к элементу. Величина каждого узлового значения 
представляет собой среднее значение результатов, порождае-
мых элементами, содержащих данный узел. Большая разница 
между этими значениями напряжений означает наличие боль-
ших градиентов между элементами, которые указывают на 
слишком грубую сетку конечных элементов. 

Показатель плотности конечно-элементной сетки опреде-
ляется по полученным значениям эквивалентных напряжений 
по формуле (1). 
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Рис. 1. Схема определения показателя плотности конечно-элемент-
нои сетки модели 

(2) 

максимальное напряжение по средним узловым 

значениям; — максимальное неусреднённое напряжение. 
Предлагаемый показатель показывает возможную макси-

мальную абсолютную ошибку полученных значений эквива-
лентных напряжений, обусловленную выбором недостаточно 
плотной сетки. 

где Кпс — показатель плотности сетки; о^. — среднее значе-

ние напряжения в i-ом узле; о™х — максимальное значение 
напряжения в i-ом узле. 

В большинстве случаев справедлива также формула (2), 
т. к. наибольший градиент между элементами находится в зоне 
максимальных напряжений. 
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Рис. 2. Показатель плотности сетки конечных элементов для цилин-
дра гидростоики Ml 30 при различных давлениях жидкости (Р) в ра-
бочей полости, формах конечных элементов (Kh) и количествах 
элементов по толщине стенки цилиндра (Ns) 

Рис. 3. Показатель плотности сетки конечных элементов для цилин-
дра гидростойки ОКП70 при различных давлениях жидкости (Р) в 
рабочей полости, формах конечных элементов (Kh) и количествах 
элементов по толщине стенки цилиндра (Ns) 

На рис. 2 и 3 представлены результаты расчёта показателя 
плотности для рабочих цилиндров гидростоек крепей Ml30 и 
ОКП70. Расчёты проводились при разной форме конечных 
элементов и давлениях, равными начальному распору (32 
МПа), рабочему сопротивлению (50 МПа) и удвоенному рабо-
чему сопротивлению (100 МПа). Форма конечных элементов 



характеризуется параметром Kh, численно равным отношению 
длины элемента вдоль цилиндра к длине элемента по толщине 
цилиндра. 

Из полученных зависимостей видно, что давление рабочей 
жидкости практически не влияет на показатель плотности сет-
ки и, соответственно, на точность вычислений. Использование 
вытянутых конечных элементов по длине цилиндра (Kh>l) уве-
личивает абсолютную ошибку, вызванную плотностью конечно-
элементной сетки. При Kh=2 она уже достигает порядка 5 %, 
против 1,5-2 % при Kh=l. По этой причине не рекомендуется 
использовать вытянутые формы элементов по длине цилиндра. 
Увеличение количества конечных элементов по толщине стен-
ки цилиндра уменьшает абсолютную ошибку. Рекомендуется 
использовать не менее трех равносторонних конечных элемен-
тов, т. к. абсолютная ошибка, вызванная плотностью конечно-
элементной сетки, становится меньше одного процента и прак-
тически не уменьшается с дальнейшим увеличением количества 
элементов. Для получения результатов с той же точностью при 
Kh=2 необходимо использовать не менее 4-х элементов, пттге 
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framework for the selection of the crystallographic orientation of 
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layer prireztsovogochips. 
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CUTTING IN THE MANUFACTURE OF PARTS OF MINING 

MACHINERY 82 

The conclusion of the equations for a quantitative assessment of full 

length of contact of shaving with the tool in absolute and in 

relative types is presented. The new method of the description of 

fundamental experimental regularity is offered by the received 

group of Tomsk researchers. 
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The conclusion of the equations for a quantitative assessment of full 

length of contact of shaving with the tool in absolute and in rela-

tive types is presented. The new method of the description of 

fundamental experimental regularity is offered by the received 

group of Tomsk researchers. 
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LOT OF LARGE-SCALE STRUCTURE IN THE SURFACE 

LAYER METAL-CERAMIC ALLOY 95 

In work results of experimental researches of evolution of a structur-

ally-phase condition of a surface layer of a ceramic-metal alloy 

«carbide of the titan - a nickel alloy» as a result of high-speed 

heating and surface layer cooling are presented at pulse elektron-

beam irradiation of a surface of an alloy. The given influences of 

a multimodality of structural conditions of a surface layer on 

temperature dependences of a friction coefficient on surfaces and 

resistance of a ceramic-metal alloy at metal cutting. 
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a method of increasing the resilience of cutters due to uniform wear 

of the rear surfaces, describes a method of determining the 

degree of wear of changeable polyhedral plates. 
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The method for determining the current lines for the plastically de-

formable material in the impact tool. The scheme of the experi-

ment. Visually, the results of the construction of flow lines. 
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TORY STUDIES OF THE INTERACTION OF ROOF WITH 

ROOF 114 

Given the results of laboratory studies of the interaction of mecha-

nized roof supports поллерживаюше-оградитепьного type with 

a heavy roof. 
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Method of splitting the model collar seal on a regular finite element 

mesh. 
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OF INTERACTION OF POWERED SUPPORTS AND COAL 
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The article describes interactions of coal bed roof and powered sup-

port under different support resistances and the resistance distri-

bution through the width of the supported area. 
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DESK IN THE CALCULATIONS OF FINITE ELEMENT 

METHOD 126 

The technique and results of the assessment of finite-element mesh 

model of a working cylinder гидростоек with the help of the 

index of density. 

Key words: finite-element mesh model, the density. 

Aksenov V.V., Kazantsev A.A., Dortman A.A. PROBLEMS 

OF CREATION OF NEW TYPE TUNNEL FASTENER TO 

GEOCOURSE 130 

This article is an overview and analysis of the arch and circular roof 

supports used in the tunneling shield and tunnel works combine. 

Key words: roadheador, geohod, geowinchester technology, fas-

tener. 

Aksenov V.V., Kazantsev A.A., Dortman A.A. UBSTAN-

TIATION OF NECESSITY OF DEVELOPMENT NEW TYPE 

TUNNEL FASTENER TO GEOCOURSE 138 

A new approach to mining is reviewed. The approach is based on 

geowichser technology. The urgency of the researches directed 

on creation new type of tunnel fastener of geowinchester tech-

nology. 

Key words: roadheador, geohod, geowinchester technology, fastener. 



Anutchin A.V., Vorobiev A.V. RESEARCH OF DYNAMIC 

LOADING OF POWERED SUPPORT HYDRAULIC LEGS OF 

KOPR K-100 SIBERIAN AERONAUTICAL RESEARCH INSTI-

TUTE NAMED AFTER S.A. CHAPLYGIN 144 

Methods of powered support hydraulic legs tests using an impact-

testing machine are described. A design of a specific test rig is 

considered, description of the measuring parameters and test 

conditions is made. 

Key words: powered support, hydraulic leg, powered support hy-

draulic legs tests, impact-testing machine 

Anutchin A.V., Vorobiev A.V. SIMULATING TEMPERA-

TURE FIELDS OF THE KPU-50 HEADING MACHINE HEAT 

EXCHANGER 150 

Research of temperature fields in the hydraulic tank of kpu-50 

heading machine using tubular heat exchanger is conducted. 

Recommendations about the improvement of the cooling system 

are made, a new heat exchanger design is proposed. Calculation 

of the proposed design is made, an increase of the system effi-

ciency is confirmed. 

Key words: heading machine, heat exchanger, simulating tempera-

ture fields 

Aksenov V.V., Khoreshok A.A., Kostinets I.K., Beglyakov 

V.Yu. EFFECT OF RELATIVE INSTRUMENTAL CUTTING 

DEPTH ON THE STRESS OF ROCKS IN THE WORKING 

FACE 159 

In this paper is provided description of model of process of interac-

tion of executive body of the mining machines with breed of a 

face when cutting by a lateral cylindrical surface. When modeling 

influence of thickness of a cut-off layer on destruction conditions 

for the purpose of receiving tendencies to decrease in specific 

power consumption of destruction of breed is considered. 

Key words: executive body, main tension, interaction model, interac-

tion surface. 

Aksenov V.V., Timofeev V.Yu., Blashuk M.Yu. DEVEL 

OPMENT OF CIRCUITRY DRIVE OF GEOHOD WITH WAVE 

TRANSMISSION WITH ROLLING ELEMENTS 167 

The summary: represent circuitry of the wave transmission with rolling 

elements. Development layout of the electric motor and drive circuit 

design of geohod. Presents the advantages of circuitry. 

Key words: geo-winchester technology, geo-rover, transmission, 

harmonic drive with rolling body links, circuit design. 

Kucheryavenko S.V. METHODOLOGY OF DIAGNOSTIC 

ANALYSIS IN TECHNICAL SPHERE 176 

The article is devoted to a methodological problem of diagnostic 

analysis application in the sphere of engineering and technology. 

Key words: diagnostic analysis, seismology, geoplasma. 



Apasov Д.М., Ananieva O.K. MINING ART AND DIRECT 

IRON PRODUCTION IN THE CHILDHOOD OF THE WORLD 181 

The basic historical conditions of conception the air blowing furnace 

state. The generalized abstract technological process of receipt 

the blacksmith's iron and its distinctive particular qualities from 

another means of smelting metals are presented. Are considered 

the different versions of air blowing furnace. A note of perspec-

tive evolution this direction in present time was maked. 

Key words: the air blowing furnace state, iron-stone, the blacksmith's 

iron, ferrous metals, smelting metals, historical conditions, humanity. 

Apasov Д.М., Edesheva Ch.V. ORE MINING AND IRON 

WORKS IN SIBERIA AT THE TURNS OF THE 18TH-20TH 

CENTURIES 195 

The basic historical conditions and cause of conception the Siberian 

ferrous metal industry was stated. The article introduces the 

generalized process of formation metallurgical works on re-

making iron-stone. It's shown critical necessity on building the big 

industrial Siberian works of ferrous metallurgy for guaranteeing 

life the settled nationality and organization great industrial centre 

in the East of Russia. 

Key words: mine, iron clay, iron-stone, the works of ferrous metal-

lurgy, factory, pig iron furnace, the air blowing furnace, metallur-

gical industrial complex, Siberia, historical conditions. 

Grishagin V.M. EMISSION OF BIOACTIVE SUBSTANCES IN 

WELDING OF MINING EQUIPMENT 206 

When the temperature in the plasma arc dissociation of molecular 

nitrogen, oxygen, carbon dioxide, water vapor up to the free 

atoms and ions. As a result, plasma-chemical reactions of disso-

ciation and formation of biologically active substances. 

Key words: dissociation, the ionized oxygen, atomic and molecular 

nitrogen, the gas phase arc 

Epifantsev K.V., Mikhailov A.V., Gladky A.V. LUMP 

PEAT PRODUCTION, EXTRUSION, SHAPES OF LEAD-IN 

AND SIZING PART OF DRAWING NOZZLE, DISCRETE ELE-

MENT METHOD 212 

The authors discuss tests of various design lead-ins of peat lumping 

machine dies. Stresses in the machine housing are calculated in 

the Yade PSE using the discrete element method (DEM). The 

study is conducted according to the German Academic Exchange 

Service DAAD, project No. 15018. 

Key words: extrusion operation, rotary speed, linear speed. 

Ibragimov Е.Д., Saushkina N.F. ION SOURCE OPTIMIZA-

TION FOR MINING EQUIPMENT SURFACE TREATMENT 220 

The article is an attempt to characterizing electric field strength variation 

as a function of the ion source anode and cathode spacing. 

Key words: electric field strength, field density, plasma. 



Makarov S.V. INFLUENCE STABILIZING ARC DISCHARGE 

FOR DEFECTS WELDS DURING MANUFACTURING AND 

USE MINING EQUIPMENT 224 

The main defect is in the manufacture- and operation of mining 

equipment, the effect of stabilizing the arc discharge to defects in 

the welds. The basic reasons for their occurrence. Attention is 

drawn to the relationship between the presence of defects in 

safety and security equipment. 

Key words: mining equipment, welding defects, weld cracks, stabili-

zation of the arc. 

Grishagin V.M. DEVELOPMENT PROSPECTS FOR VENTI-

LATION SYSTEMS AND INDIVIDUAL PROTECTIVE DEVICES 

IN MINING EQUIPMENT MANUFACTURING 230 

Analysis of the literature on modern means of ventilation, suggests 

that the most promising direction in this area is to ensure that 

local removal of welding aerosol (CA), ie establishment of local 

exhaust devices, mobile and portable devices filtered air (PVA), 

built-in welding equipment sucking devices, filters for trapping 

CA. In this important feature of them is that the use of PVA and 

other local suction device with a filter can not only solve the hy-

giene problems (respiratory protection of welders against harmful 

substances), and environmental - to save the production and the 

environment from harmful emissions from welding. 

Key words: filter-ventilation machines, welding spray, suction de-

vices, personal respiratory protection, self-contained breathing 

apparatus 

Podzorova Е.Д., Podzorov D .D . DEFINITION OF BOUND-

ARY LINES OF PHYSICAL WEAR IS MOUNTAIN — THE 

MINE EQUIPMENT 238 

Boundary lines of physical wear are defined is mountain - the mine 

equipment. Each line corresponds to a certain level of a technical 

condition of object of an assessment. 

Key words: market cost of cars and equipment, physical wear. 

Valentov A.V., Retyunsky O.Vu. APPLICATION OF TUNG-

STEN-FREE HARD ALLOY CUTTING TOOLS IN SHAPING 

MINING MACHINE PARTS AFTER RETAILORING 245 

The article represents the results of actual tests of cutting tools with 

КИТ 16 TH20 hard alloy inserts brazed on special ferricarbonic 

solder alloy. Tests were carried out in process of working the 

surfaces restored by welded-deposition. Tests showed that tools 

hardness increased 5-7 times subject to the operating practices of 

surfaced area processing. 

Key words: surfacing, solder alloy, cutting tool, actual tests, hard-

ness, area condition. 

Retyunsky O.Vu. , Valentov A.V., Solomatin P.A. STA-

TISTIC PROCESSING OF EXPERIMENTAL RESULTS ON 



LATHE WORK OF SURFACES OF MINING MACHINE FARTS 

AFTER RETAILORING 250 

The article represents actual tests results of turning deposited 

surfaces with specially prepared KHT16 TH20 hard alloy cutting 

tools brazed on the author's alloy. 

Key words: statistical treatment, selection criterion, actual tests re-

sults, results reliability. 

Rodzevich A.P., Bolotov I.B., Gazenaur E.G., Pakhomov 

D.S. IMPROVEMENT OF PROPERTIES OF INGOT METAL 

IN USE IN MINING MACHINE MANUFACTURING AT THE 

YURGINSKY MACHINE ENGINEERING PLANT 255 

Obtaining of suitable metal with the lowest cost is the main eco-

nomic indicator of any metallurgical production. Technological 

changes in the reconstruction process allowed much improve 

these figures. 

Key words: remodeling, iron-ore pellets, metal modification, oxygen 

blast, flakes. 

Sapozhkov S.B. , Rudakov S.G. , Sokolov P.D. THEO-

RETICAL AND TECHNOLOGICAL DEVELOPMENTS FOR 

LOW- AND MEDIUM-ALLOY STEEL WELDED FABRICATION 

IN MINING EQUIPMENT MANUFACTURING 260 

On the basis of complex research establishes the main factors influ-

encing the character of interaction of spray (drops) расславлен-

ного metal with surface. The adhesive strength of the effect, in-

tensity of the heat, the temperature of the contact, surface tem-

perature, effects of force drops, the presence of oxides on the 

surface roughness. The contact interaction proceeds in three 

stages: 1) the formation of physical contact occurs as a result of 

deformation and spreading drops; 2) activation of the contact sur-

faces (the formation of active centres); 3) the volume interaction. 

Key words: welding in carbon dioxide, the mountain-mine equip-

ment, the contact interaction, temperature, pressure, protective 

coating. 

Kozyrev N.A., Sapozhkov S.B. THE IMPACT OF FLUXING 

SUPPLEMENTS FOR REFINING OF METAL OF THE WELD IN 

THE MANUFACTURE OF THE MINING EQUIPMENT 267 

The analysis of fluorine addition in the flux metal AN-348A and the 

studies into the quality characteristics of a weld metal in the 

course of mining equipment manufacturing have shown that the 

carbon-and-fluorine additions in the oxidizing flux AN-348A re-

duce nonmetallic inclusions in the welds and improve the weld 

metal stress-and-strain properties, in particular, the impact hard-

ness under negative temperatures. 

Key words: mountain-mine equipment, carbon-and-fluorine supple-

ments, flux, the metal of the weld, non-metallic inclusions, me-

chanical properties. 



Sergeeva T.A. EFFECT OF MODIFIERS ON THE PROPERTIES 

OF NANOSTRUCTURED WELDED STEEL MINING EQUIP-

MENT IS MAINTAINED IN SIBERIAN CLIMATE REGION 271 

The basic requirements for the quality of metal mining equipment 

operating in the climatic conditions of Siberia. The basic defects 

in the weld and propose an effective method of dealing with them 

to improve the quality and reliability of equipment career. 

Key words: mining equipment, welding defects, residual stresses, 

modifiers, nanoscale particles. 

Domnina E.G. , Pavlov N.V., Vorontsov V.S. CAST IRON 

WARE RECONDITIONING METHODS IN MINING EQUIP-

MENT REPAIRING 275 

In the given work wide application of pig-iron as constructional ma-

terial is considered. As the basic ways of restoration of products 

from pig-iron have been considered, in particular it is a question 

of electroarc, semi-automatic and gas welding. 

Key words: welding, cast-iron, reconditioning, industry. 

Pavlov N.V., Kryukov A.V., Domnina E.G., Polishchuk 

V.A., Zhukov A.M. CALCULATION OF TEMPERATURE 

FIELD DISTRIBUTION OVER THE SURFACE OF A WORK-

PIECE AND THE COOLING RATE AT THE AXIS OF A WELD 

UNDER PRE-SET TEMPERATURE FOR WELDING WITH THE 

CONTROLLED ELECTRODE METAL DROP TRANSFER IN 

THE MIXED GAS DURING MINING EQUIPMENT MANUFAC-

TURING 282 

In this paper was carried out adaptation of existing mathematical 

models of the distribution of temperature fields on the surface of 

the product and cooling rateon the axis of the joint at a given 

temperature processes controlledelectrode metal transfer in gas 

mixtures in the manufacture of mining equipment. Comparison 

of theoretical and experimental values obtainedshowedb the 

adequacy of the calculation algorithms. 

Key words: welding, gas mixture, pulse supply, distribution oftem-

perature fields. 

Ilyashchenko D.P. ANALYSIS OF METALLURGICAL PROC-

ESSES KINETICS DURING SHIELDED MANUAL METAL ARC 

WELDING WITH VARIABLE ENERGY DEPOSITION ON THE 

ELECTRODE METAL DROPS IN MINING EQUIPMENT 

WORKPIECE MANUFACTURING 290 

In article on the basis of theoretical calculations and pilot studies it is 

established that using power supplies with various power charac-

teristics, it is possible to influence temperature of drops of elec-

trode metal, thereby we can regulate transition of alloying ele-

ments to naplavlenny metal and to reduce losses on transition 

them in slag and gas components. 



Key words: the manual arc welding, the covered electrodes, a 

chemical composition, the inverter, the rectifier, sanitary-and-

hygienic characteristics. 

Koperchuk A.V., Murin A.V. IMPROVEMENT OF THE 

LOCKING HYDRODYNAMIC COUPLING FOR MINING 

MACHINES DRIVES 300 

In this article options to improve locking mechanism of the 

hydrodynamic overload release coupling, which is a centrifugal 

clutch with a shot are considered. Formulae for determining the 

maximum torque of locking devices of various forms of inside ar-

eas and the results of their experimental verification are 

represented. 

Key words: mining machines drive, locking hydrodynamic overload 

release coupling, maximum torque of locking devices. 

Kuznetsov М.Д., Kolmogorov D.E. , Zemin Е.Д., Luka-

shov A.S. WELD METAL MODIFICATION METHODS US-

ING NANOSTRUCTURE POWDERS TO INCREASE ENDUR-

ANCE CAPABILITY AND MAINTAINABILITY OF MINING 

EQUIPMENT COMPONENTS 306 

This paper discusses how the introduction of nanostructured 

powders into the liquid weld pool during arc welding with 

consumable electrode, as well as their influence on the structure 

and properties of welded joints. A new method for introducing 

nanopowders into the molten bath through the shielding gas. 

Key words: modifiers, weld pool, welding materials, the structure of 

weld metal, weld metal properties. 

Chernukhin R.V. THEORY OF DEFINITION OF THE HEAVY 

HAULER FAULT-FREE PERFORMANCE PROBABILITY 310 

In article features of research of operational reliability of cars are 

described. The technique of definition of a total probability of no-

failure operation of cars is stated. 

Key words: reliability, maintenance support, fault-free performance 

probability, wearing-out 

Lukynov V.G., Pankratov Д., Shmurigin V.A. INCREAS 

ING PRODUCTIVITY OF MOBILE EQUIPMENT THROUGH 

MULTI-DIRETIONAL DRILLIG IN HORIZONTAL UNDER-

ROUND MINING 319 

Economic efficiency of multidirectional organisation of the work of 

the elementswhich operate the mobile eqvipment is presented. 

Key words: mining texnology, economic efficiency of multidirec-

tional elements, mobile equipment, drifting cycle. 

Krets V.G., Antropova N.A. INFLUENCE DEPTH SHOT 

HOLE AT DRIFTING ON PAYLOADER PRODUCTIVITY 329 

Influence depth shot hole at drifting on payloader productivity is 

considered, its optimal parameteres are defined. 

Key words: depth shot hole, payloader, rock, productivity. 



Krets V.G., Antropova N.A. ROCK REMOVAL PRODUCTIV-

ITY DEFINITION AT DRIFTING 334 

The improved formula taking into account machine-setting time, 

rock volume, rock disposition after explosion is offered. 

Key words: depth shot hole, payloader, rock, productivity. 

Lukiyanov V.G., Shmurigin V.A., Zabuga V.S. APPLICA 

TION AIR- MECHANICAL FOAMS WITH HELPS FOAM GEN-

ERATOR FOR SUPPRESSION OF DUST OF BLASTHOLE 

DRILLING IN MINING EXPLORATION GENERATION 338 

In our opinion, purposeful activities research was done it is not 

enough to application foam for suppression of dust in mine work-

ing. Object this work it is analyses experience application foams 

and formulation of the problem research above construction 

shipping structure. How we know, foam it is a one of form dis-

persion. 

Key words: air-mechanical foams, low temperature, hydro-

suppression of dust. 

Kalmukova K.G., Burkov P.V., Burkova S.P. COMPUTER 

SIMULATION STRESS-STRAIN STATE OF GAS-PIPELINE 

SECTION IN SOIL SETTLEMENT CONDITIONS 343 

In the deflected mode of gas-pipeline section in soil settlement con-

ditions is researched using software ANSYS. 

Key words: stress-strain state, gas pipeline, sediment soil. 

Kononenko T.V., Burkov P.V., Burkova S.P. COMPUTER 

SIMULATION OF RESEARCH STRESS-STRAIN STATE MAIN 

GAS PIPELINE SECTION «NIZHNE-KVAKCHINSKOE GAS 

CONDENSATE FIELD — PETROPAVLOVSK-KAMCHATSKY» 349 

This article provides an example of using ANSYS software package 

for calculating the stress-strain state of main gas pipeline section 

to determine the maximum loads and strains. 

Key words: stress-strain state, gas pipeline, a tectonic fault, the 

maximum stress. 

Chernyavskiy D .Yu . , Burkov P.V., Burkova S.P. COM 

PUTER SIMULATION DEFLECTED MODE PIPELINE FOR 

EXAMPLE, THE PLOT ALEXANDROVSKY — ANGERS-

SUDZHENSK 356 

The artical research the deflected mode section of oil-pipeline 'Alex-

androv-Anzhero-Sudzhinsk" using software Ansys. 

Key words: stress-stain state, oil-pipeline, underwater transition, 

stress. 

Balahontchew M.V., Burkov P.V., Burkova S.P. COM 

PUTER SIMULATION DEFLECTED MODE UNDERWATER 

ON THE RIVER CROSSING PANINSKY YEGAN OIL-PIPELINE 

ALEXANDROVSKY — ANGERS-SUDZHINSK 363 

The aim is to study the behavior and the study of the stress-strain 

state of the underwater crossing of the river Paninsky Yegan. 



Under the influence of diverse forces acting vertically upwards 

and downwards, the pipeline changes its geometry -i-parameter 

position. The results showed that the water pipeline there -i 

tension, which are variable along the tube. Sections of the 

pipeline, situated in the middle of the underwater passage, 

characterized by a high voltage level. 

Key words: stress-stain state, oil-pipeline, underwater transition, 

stress. 

Belykh J.S., Burkov P. V., Burkova S.P. COMPUTER SIMU 

LATION OF STRENGTH CHARACTERISTICS POLY-

ETHILENE GAS-PIPELINES BASED CRACKING 369 

The artical research of strength of polyethilene gas-pipelines using 

software Ansys. 

Key words: Polyethilene gas-pipeline, loads, the crack, stress 

Rudachenko A.V., Rudachenko V A , Pashkova A.S. 

MOBILE AND PORTABLE SYSTEM FOR PUMPS AND COM-

PRESSORS VIBRATION DIAGNOSTIC 378 

The capabilities and structure of modular portable vibrodiagnostic 

complex "PVDK-2m" are described. Mobile and portable diagnos-

tic systems implementation results were analyzed. 

Key words: vibration diagnostics, vibration measurement, prediction. 

Rudachenko A.V., Rudachenko V.A., Pashkova A.S. 

THE EXPERT SYSTEM FOR GAS PIPELINE EQUIPMENT 

MAINTENANCE AND REPAIR 383 

Article describes the basic concept of technical systems for techno-

logical equipment maintenance and repair development. The 

main functions and communications of expert system that will al-

low plan of maintenance and repair works with economic justifi-

cation are enumerated. 

Key words: expert system, diagnostics, prognosis, reliability. 

Povarnitsyn S.V., Rudachenko A.V. THE METHOD OF 

CALCULATING THE FORCE CHARACTERISTICS RESULT-

ING FROM THE INTERACTION OF THE DRILLED DIS-

PLACEMENT TOOLS WITH THE SURROUNDING SOIL 391 

This paper summarizes the issues of determining the force charac-

teristics resulting from the interaction of the drilled displacement 

tools with the soil in the process of horizontal directional drilling. 

The experimental stand designed and constructed by the authors 

to determine the force characteristics of the soil-cutting tool is 

described. There have been presented the recommendations for 

the preparation of soil samples, the data of the optimal water 

saturation and consolidation for sandy soil samples of the medium 

grain size, a comparison of experimental data of the round stamp 

penetration with the calculated data for the numerical model. 

Key words: Drilling wells, horizontal directional drilling, microtunnel-

ing, pipe bursting, pipe jacking, drilled displacement (screw) piles. 



Rudachenko A.V., Povarnitsyn S.V. THE METHOD FI-

NITE-ELEMENT ANALYSIS OF CONSTRUCTION OF UNDER-

GROUND STRUCTURES 398 

This paper summarizes the problems of constructing a finite element 

model and calculating the main parameters of trenchless pipeline 

construction. 

Key words: drilling wells, horizontal directional drilling, microtunnel-

ing, finite element method. 

Saruev A.L., Saruev L.A. METHOD OF CALCULATION OF 

MAXIMAL TENSIONS IN ELEMENTS OF CONNECTIONS OF 

BARBELLS AT ROTATORY-SHOCK METHOD OF BORING 

DRILLING 403 

Nomograms on that it comfortably to choose parameters are built 

new shock knots taking into account amplitudes of tensions of com-

pression, formed in a barbell at the longitudinal blow of firing-pin. 

Methodology of calculation allows to estimate the size of most 

equivalent tensions in elements of connections of barbells. 

Key words: impulse, firing-pin, barbell, nomogram, tensions, sec-

tion. 

Saruev A.L., Saruev L.A. THE ANALYSIS OF INCREASE OF 

STATIC TENSION RASTYAZHENIYA-SZHATIYA IN ELE-

MENTS OF CONNECTIONS OF BARS IN THE COURSE OF 

DOVINCHIVANY AT SIMULTANEOUS INFLUENCE OF 

POWER IMPULSES, THE TORQUE AND AXIAL EFFORT OF 

GIVING 409 

The analysis of essential changes of the intense is carried out condi-

tions of elements of carving connections after passings of a series 

of impulses through them and simultaneous action of an external 

torque and axial effort giving of the chisel tool on a well face. 

Key words: carving, tension, bar, firing-pin, dovinchivaniye. 

Chuhareva N.V., Tikhonova T.V. USING UNDEFINED RE-

ABILITIES FOR ASSESSMENTS PIPLINE ACCIDENTS 416 

Processing of statistical data for the ten-year period of operations of 

gas pipelines for JSC «Sakhatransneftegaz» allowed the group to 

identify factors of accidents and to identify groups with the 

maximum contribution to the dynamics of accidents and injuries. 

Based on the findings highlighted the most dangerous section of 

the pipeline was found to be With the help of industrial safety 

indicators it is condition was assed. 

Key words: gas pipeline, accidents and damage prediction system, 

causes of accidents, operation in the Far North 

Chuhareva N.V., Afanasyev K.Y. ASSOCIATED PETRO-

LEUM GAS UTILIZATION METHODS IN PIPELINES OPERAT-

ING 421 

Considered the most common ways of utilization of associated 

petroleum gas, held a brief review and select the most 



appropriate method, for which the suggested ways to improve 

efficiency. 

Key words: associated petroleum gas, natural gas pipeline, gas 

turbine, combustion chamber, compression ratio. 

Afanasyev К.У., Chuhareva N.V. USE OF CONTACT 

EVAPORATOR FOR ELECTRIC DESALTING PLANT WASTE 

WATER CONCENTRATION 426 

Considered the problem of electric desalting plant waste water 

refining. Held a brief analysis of the existing wastewater 

treatment technologies and select the scheme with the use of 

contact evaporator. 

Key words: electric desalting plant, contact evaporator, sodium 

chloride, submerged burner, waste water. 

Burkov V.R, Petrov V.L. DETERMINING THE PARAME-

TERS OF THE REGULATORS IN A CONTROLLED ELEC-

TROMECHANICAL SYSTEM BASED ON THE SPECTRAL 

MODEL USING CHEBYSHEV-LEGENDRE FUNCTION BASIS 431 

This article dependences which define the parameters of regulators 

controlled electromechanical system parameters from the spectral 

model. 

Key words: electro-mechanical system actuator, mathematical 

model, the spectral model, Fourier transform, regulator, functions 

of Chebyshev-Legendre. 

Chukhareva N.V., Kuvshinov K.A., Blokhina O.L., Had-

kevich LA., Rozhkova D.S. IMPROVEMENT OF LOW-

MOOR PEAT SORPTION CAPACITY FOR OIL SPILL CLEAN-

UP 438 

This article is concerned with investigation of Tomsk field's low-

moor peat sorption capacity. Experimental results show the effec-

tiveness of thermal treatment in the process of sorbent produc-

tion for oil spill clean- up. 

Key words: natural sorbent, oil capacity, low-moor peat, oil spill 

clean-up, oil, thermal treatment 

Shadrina A.V. EFFICIENCY RESEARCH OF FORCE IM-

PULSES TRANSMITTED ALONG A DRILLING STRING TO 

DESTROYED ROCK (ON A GRANITE EXAMPLE) 443 

Annotation: there are presented results of experimental research of 

granite destruction caused by affecting a drillstem (rods) with force 

impulses generated at various parameters of impact: weight, 

length, speed of a striker. 

Key words: drillstem, striker, force impulse, energy intensity. 

Shadrina A.I/., Saruev L.A. RESEARCH OF CYCLIC DE-

FORMATION PROCESSES IN DRILL PIPES CARVING CON-

NECTIONS 450 

Process of impact impulses transmission through drill pipes carving 

connection as an elastic-frictional system is considered. The 



estimation of impact impulse energy losses on a friction in 

carving connections on a basis of hysteresis diagrams is 

conducted. Elastic-deforming characteristics for three types of drill 

pipes connections are received. 

Key words: impact impulse, drill pipes, carving connection, impact 

impulse energy losses, nipple and sleeve joint 

Kharlamov S.N., Islvamov I.Sh. STRESS-STRAIN STATE 
IN THE MATERIAL INLETS OF CENTRIFUGAL PUMP AS A 
RESULT OF PRESSURE FLUCTUATIONS 460 

The current design of pumps is impossible without computer simula-

tion, it makes this step an important part of the design units. This 

paper analyzes the stress-strain state of the inlet pump housing of 

the working chamber, the impeller. The calculations and 

conclusions about the distribution of stresses. 

Key words: blade, the impeller, the stress-strain state. 

Kharlamov S.N., Alginov R.A. STUDY OF SPATIAL TUR-
BULENCE PROCESSES IN PIPING ASSEMBLIES AND COM-
MUNICATING PIPES 466 

In this paper results of detailed mathematical modelling and 

numerical study of processes of reallocating of flows for 

confluence fields / separations of flows in knots of pipeline 

systems are introduced with turbulent models of the second order 

with base from two-parametric к — e and k-L the equations are 

presented. The effect of shock of a flow about flanged tee wall is 

investigated. The dodges tracking move are analyzed. 

Recommendations of the organization of optimum modes of 

transport of viscous media are made. 

Key words: a flanged tee, a current, modelling, structure 

Alginov K.A., Kharlamov S.N. LAMINARIZATION OF GAS 
FLOWS IN PIPELINES 483 

Results of complex physical and mathematical investigation of 

intenal laminarizing gasflows under the influence of high 

temperature loads are presented. The detailed analysis of return 

effects in turbulence is given. Intensification effects of friction and 

heat transfer in given conditions are shown. It is demonstrated 

that the forecast of flows should be executed taking into account 

anisotropy effects in variation of turbulent coefficients of viscosity 

and thermal conductivity. Criteria of transients in friction and 

hear transfer are presented. 

Key words: modelling, laminarization, a friction, heat transfer, 

turbulence. 

Kuvshinov K.A., Smailov S.A., Kobza E.E. THE DYNAMIC 
MODEL OF IMPULSIVE VIBRATIONAL SEISMIC SIGNAL 
SOURCE 496 

The paper details research and development of land-based trans-

portable seismic signal source for geophysical prospecting. 



Computer-aided analysis of developed seismic signal source 

dynamics was accomplished. The relation between vibration 

stress and elastic shell stiffness was analyzed. 

Key words: seismic prospecting, seismic source, vertical polarization 

of waves, probing signal. 

Kuvshinov K.A., Moyzes B.B. THE DEVELOPING OF IM-

PULSIVE VIBRATIONAL SEISMIC SIGNAL SOURCE 503 

The opportunity of land-based transportable seismic signal source 

for geophysical prospecting of geologic structures with peak value 

impact smooth envelope curve is presented. 

Key words: seismic prospecting, seismic source, vertical polarization 

of waves, probing signal. 

Rudachenko A.V., Rudachenko V.A. THE CONCEPT OF A 

MODERN SYSTEM OF MAINTENANCE AND REPAIR PUMP 

STATIONS 510 

The concept of a modern system of maintenance and repair: based 

on expert evaluation of technical condition of equipment, based 

on years of research for the pumping equipment of JSC «Trans-

neft». 

Key words: maintenance and repair. Technical diagnostics, cost 

reduction, production efficiency, vibration diagnostics. 

Rudachenko A.V., Rudachenko V.A. WAYS TO IMPROVE 

THE RELIABILITY AND EFFICIENCY OF OPERATION OF 

ELECTROMECHANICAL EQUIPMENT PUMPING STATIONS 518 

The ways of improving the basic equipment of JSC «Transneft» by 

the modern approach to the creation of expert systems for evalu-

ating the technical condition of equipment. 

Key words: maintenance and repair. Technical diagnostics, cost re-

duction, production efficiency, vibration diagnostics, system of 

expert evaluation. 
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