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ESTABLISHMENT OF A LOWER (SHOP) LEVEL RISK REGISTER 
 

Volgograd State Technical University 
 

Consideration of feasibility Consider the possibility of dividing the risk register in the organization into life cy-
cle stages and make recommendations for building a lower level register - technological operations. 

Keywords: risk management, risk criteria, ISO 31000, risk assessment scales. 
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A. A. Zhdanov1, I. V. Firsov2, A. A. Kozhevnikova1, E. V. Kapinosova1 
 

THE PROBLEMS OF ENSURING SPECIFIED PERFORMANCE PROPERTIES  
OF MACHINE PARTS DURING MULTITRANSIENT MACHINING 

 
1 Volgograd State Technical University 

2 JSC "Federal Research and Production Enterprise Center" 
Titan-Barricady 

 

The article considers the problems of ensuring the specified operating properties of machine parts during 
multitransient machining, and more precisely, the discrepancies and errors laid down at the stage of technological 
process design. 

Keywords: roughness, defective layer, turning process, routes projecting, technological process, cutting condi-
tions. 
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* 
 

,  , /   Ra,  
tmin tmax Smin Smax Ramin Ramax 

[4] 0,12 0,25 – – – – 

[5] 0,07 0,35 0,1 0,4 0,63 2,5 

[6] 0,03 0,2 0,05 1 1,25 2,5 

[7] 0,09 0,31 0,5 1,5 – – 

[8] 0,05 0,25 0,5 2 – – 

, R 0,09 0,15 0,45 1,60 0,62 0 

R/min, % 300 75 900 400 98 0 
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* 
T, t, S, v, ,  N, n, 

  /  /  Pz Px Py  -1 

[4] 60 0,5 0,2 293 343 – 137 1,7 1697 

[5] 60 0,5 0,2 302 170 89 68 0,5 1749 

[6] 60 0,5 0,2 306 – – – – 1772 

[7] 60 0,5 0,2 395 567 340 207 3,7 2287 

[8] 60 0,5 0,2 270 180 – – 0,8 1563 

[9] 60 0,5 0,2 158 265 127 182 0,7 915 

, R – – – 237 397 251 139 3,2 1372 

R/min, % – – – 150 234 282 204 647 150 
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O. I. Drachev, I. Yu. Amirdzhanova, F. S. Dobler, R. P. Stepanov 
 

INFLUENCE OF AXIAL PRELOAD FORCES  
ON RESIDUAL STRESSES DURING TURNING 

 

Tolyatti State University 
 

An analytical calculation of the values of the warping of the axis of a long shaft from the stresses created by the 
preload force of the rear center of the workpiece machine is carried out. Recommendations are given to reduce the 
effect of this factor on the amount of warping of the shaft. The material can be used by engineering and technical 
employees of enterprises.  

Keywords: axial forces, residual stresses, turning, shaft deflection. 
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вследствие поджатия его усилием   заднего 
центра и последующего съема металла:                                                    (7) 

3ависимость прогиба       
 вала     мм  

и длиной 2400 мм от параметров при усилии 
поджатия 10 кг, глубине резания 1,5 мм и на-
чальном прогибе 0,5 мм показана на рис. 2. 
Анализ зависимости (7) показывает, что прогиб 
вала от внутренних напряжений, образованных 
усилием поджатия заднего центра, направлен  
в сторону, противоположную прогибу его на 
предыдущей операции.  

Прогиб вала       
 пропорционален квадрату 

отношения его длины к диаметру.  
 

 
 

Рис. 2. Графики зависимости прогиба вала вследствие внут-
ренних напряжений, образованных поджатием в центрах,  
от                                          

С уменьшением прогиба вала на предыду-
щей операции       

 и глубины резания   ,  

а также увеличением радиуса   вала прогиб       
 

уменьшается. Причем при уменьшении прогиба 
на предыдущей операции до нуля прогиб       

 

также уменьшается до нуля.  
Следовательно, для уменьшения прогиба 

длинномерного вала от внутренних напряжений, 
образованных усилием поджатия заднего цен-
тра, необходимо снижать усилие    до миниму-
ма; при обработке длинномерных валов произ-
водить задним центром только «касание» без 
дальнейшего поджима центровочного отверстия 
на торце вала до момента начала его вращения; 
стремиться к уменьшению прогиба вала на пре-
дыдущей операции (применять операции прав-
ки); выполнять точение длинномерного вала  
с малыми глубинами в несколько проходов.  
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Разработан инерционный стенд с дизельным двигателем внутреннего сгорания (ДВС) для комплексных 
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V. I. Karlov, Yu. I. Krykhtin 

INERTIAL STAND WITH DIESEL ENGINE FOR COMPLEX STUDIES OF MECHANICAL 
TRANSMISSIONS AND THEIR UNITS OF LIGHT CATERPILLAR MACHINES 

Volgograd State Technical University 
An inertial stand with an internal combustion diesel engine (ICE) was developed for comprehensive research and 

testing of fur transmissions and their units of light track vehicles (TV) with a large specific power (over 30 hp/t). 
Keywords: diesel inertial stand, transmission, disc brake, rotor of inductor brake, inertial mass, two-stage reduc-

tion gear. 
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Таблица 2 

Определение момента трM
 
трения на валу ОТ* 

 

МПП

вх
n ,  

об/ мин 

№  
передачи 

МПП 

nт,  
об/ мин Тt , с 

ωр.т, с-1 εр.т, с-2 т. i
M , кГм 

Т. i
M , 

кГм 

тр. i
M , 

кГм max cp. max min ср. max min ср. 

2400 III 7800 3,49 817 408,5 471 78,5 275 106 17,6 62,5 60,0 214 

1820 IV 8400 4,83 880 440,0 310 62,8 186 69,8 14,5 40,8 37,9 135 

*– ротор при торможении связан с МПП через редуктор с ред 0,292i  ; pгц=0,8 МПа; р.т.min =0; т. i
M  – момент торможения РИТ на 

i-й передаче МПП и на прямой передаче в согласующем двухступенчатом редукторе (iред= 1); Т. i
M  – момент торможения без учета 

трения в опорах РИТ; nт – частота вращения РИТ в начале торможения; Тt  – время торможения. 

 

Компактный простой многофункциональ-
ный инерционный дизельный стенд для ком-
плексных исследований механических транс-
миссий ГМ экономичен в производстве и мо-
жет быть использован при исследовании 
трансмиссий ГМ и их узлов, например, диско-
вых ОТ с новыми порошковыми фрикционны-
ми материалами сухого трения на секторных 
накладках. 
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Разработана методика определения нагрева деталей двухдискового остановочного тормоза (ОТ) для ме-
ханизма передач и поворота (МПП) легкой транспортной гусеничной машины (ГМ) с большой удельной 
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OF A LIGHT TRACKED MACHINE WHEN OPERATING ON A DIESEL INERTIA STAND 

 

Volgograd State Technical University 
 

A method has been developed for determining the heating of parts of a double-disc stopping brake for the gear 
and turning mechanism of a light transport tracked vehicle with a high specific power (over 30 hp /t) when operating 
on a diesel inertial stand. 

Key words: thermal field, heating, thermocouple, stopping disc brake, sliding speed, powder sintered friction 
material, diesel inertial stand. 
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R. D. Korolev1, P. Yu. Bochkarev2, L. G. Bokova1 
 

EVALUATION OF THE PRODUCTION PROCESSABILITY OF PARTS WITH  
THE PREDICTION OF THE PURPOSE OF THE BASE SURFACES 

 
1 Yuri Gagarin State Technical University of Saratov 

2 Saratov State Vavilov Agrarian University 
 

The article presents a method for quantifying the production manufacturability of products. This method allows 
us to evaluate the compliance of the design features of the part from the point of view of implementing the principle 
of unity and constancy of bases in the design of technological processes. The applied method allows to increase the 
productivity of technological equipment in the processing of parts by taking into account the results of the assess-
ment of production manufacturability. 

Keywords: technological preparation of production, technological equipment, the principle of unity and con-
stancy of bases, quantitative indicator of production manufacturability. 
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O. A. Kursin, J. A. Yvon Nkeoua, M. Yu. Polyanchikova, A. A. Zhdanov 
 

IMPROVE THE SURFACE QUALITY DURING HONING WITH PRELIMINARY 
CRYOGENIC TREATMENT OF PRODUCTS FROM LOWCARBON STEELS 

 

Volgograd State Technical University 
 

The article is devoted to the study of a new method of honing with preliminary cryogenic treatment, which im-
proves the quality of the machined surface of low-carbon steel products. 

Keywords: honing, quality of a surface, low carbon steel, cryogenic processing. 
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A. A. Lipatov, Yu. L. Tchigirinskiy 
 

FEATURES OF CONTACT INTERACTION IN CUTTING HIGH-ALLOY 
STEELS WITH CARBIDE TOOLS 

 

Volgograd State Technical University 
 

It is considered the contact interaction when turning high-alloyed steels of different groups. It is revealed differ-
ences in the patterns of the contact interaction for high-alloy steels in comparison with the pearlitic steels. It is pos-
sibility that the identified differences are associated with different character of the dependence of thermal conductiv-
ity on temperature for these groups of machining steels. 

Keywords: turning, high-alloy steels, carbide tool, the front surface, the wear platform, the contact interaction, 
the temperature dependence of the blank’s thermal conductivity. 
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M. Yu. Polyanchikova, D. V. Selivanova, A. V. Kachalova, M. V. Nikitin 
 

HONING PERFORMANCE ANALYSIS WITH PART HEIGHT PEN SPEED  
AT INTERNAL COMBUSTION ENGINES REPAIR 

 

Volgograd State Technical University 
 

Both in the manufacture and repair of critical parts of mechanical engineering and engine building, great atten-
tion is paid to the formation of a trace on the surface, the surface layer quality and the geometric shape accuracy. 
However, methods of achieving high accuracy in the parts manufacture and their repair after operation differ signifi-
cantly. The article assesses the possibility of implementing the honing method with a variable height speed of tool 
rotation (hon) patented by the author, and analyses the productivity of this method when repairing the internal com-
bustion engines cylinder liner at a taper value of 0.20 mm. 

Keywords: honing, cutting mode control, engine parts, internal combustion engines, surface quality, machining 
performance. 
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A. S. Sazonova, E. A. Tereshina, Yu. S. Bagaiskov 
 

ENSURING HIGH UNIFORM HARDNESS OF CERAMIC-BOND GRINDING WHEELS 
 

Volzhsky Polytechnic Institute (branch) 
of the Volgograd State Technical University 

 

The hardness of the abrasive tool material can be increased as follows:  use of fine-grained fillers in abrasive 
masses in addition to the main fractions. Additional grinding of this bond slightly decreases its grain size, approxi-
mately down to 32 – 36 μm, and, above all, ensures higher uniformity. The additional introduction of the borosili-
cate glass based on fused alumina to the extent up to 15 % of the bond weight is of use. An optimum solution is the 
simultaneous application of the described ways to increase the hardness.  

Keywords: abrasive material, grinding wheel, hardness, structure, ceramic bond, filler, uniformity. 
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E. M. Frolov, A. V. Rogachev 
 

POSSIBILITIES OF USING SERIAL CNC EQUIPMENT AS A 
BASIS FOR BUILDING DIGITAL PRODUCTION SITES 

 

Volgograd State Technical University 
 

The article addresses the problem of building cyber-physical control systems of metal machining based on 
commercial computer numerical machine control systems (CNC). The article provides an overview of possibilities 
of integrating third-party software into common CNC units. The analysis has revealed a universal way of integration 
and resulted in a diagram of the cyber-physical machining system. 

Keywords: cyber-physical systems, CNC, thermoEMF, optimization of machining. 
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E. M. Frolov, A. V. Rogachev 
 

CUTTING MODE CONTROL MODULE FOR USE WITH STANDARD CNC EQUIPMENT 
 

Volgograd State Technical University 
 

The article offers a methodological and algorithmic base of the control module for turning modes for the serial 
equipment with CNC. The created model of the proposed cyberphysical system based on the Okuma Genos L300M 
turning processing center is described. 

Keywords: trial pass method, thermo EMF, cyberphysical system, CAD of technological processes. 
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S. I. Yaresko1, 2, S. N. Balakirov2 
 

MODELING OF A COMPOSITE MATERIAL FOR LASER  
DIMENSIONAL PROCESSING 

 
1 Samara State Technical University 

2 Samara Branch of .N. Lebedev Physical Institute 
 

An algorithm for constructing a geometric 3D model of a part made of a polymer composite material VKU-39 
based on carbon fiber, intended for further finite element calculation of the temperature field in the part during laser 
dimensional processing and the choice of optimal cutting modes, was proposed and realized. 

Keywords: composite materials, laser dimensional processing, 3D-modeling. 
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V. V. Arykantsev, Ya. V. Kalinin, N. G. Sharonov, V. V. Chernyshev 
 

PROSPECTS OF LIDAR APPLICATION IN WALKING 
BOTTOM MOVED DEVICES 

 

Volgograd State Technical University 
 

The prospects of using lidar as an element of technical vision of underwater walking vehicles are discussed. 
Walking machines appear to be the most suitable for seabed conditions. The proposed elements have a number of 
advantages over more traditional image sensors. Shown are already existing patents applicable for use in seabed 
conditions. It is proposed to use lidars for a system of automatic recognition and determination of geometric dimen-
sions of anomalies and structural elements of technological pipelines in the oil and gas industry. 

Keywords: walking machines, seabed exploration, lidar, video sensors, technical vision. 
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K. A. Drapak1, T. S. Kadygrova1, E. S. Krylov1, A. V. Kapitanov2 
 

ASSESSMENT OF THE REGASIFICATION TERMINAL'S  
PROTECTION RELIABILITY LEVEL 

 
1 Volgograd State Technical University 

2 Moscou State Technological University Stankin 
 

The article discusses the process units operation features for high risk gas refineries, and provides a methodolo-
gy for analyzing and controlling the risks of a regasification terminal using the LOPA method. A probability’s as-
sessment of on-demand failures is described with account for the provision of complete security for high-tech auto-
mated systems. 

Keywords: regasification terminal, LOPA analysis, reliability, safety, risk. 
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E. A. Dyachenko, M. Y. Kozenko, R. M. Salnikov, A. M. Makarov 
 

DEVELOPMENT AND RESEARCH OF THE AUTOMATED LABORATORY STAND 
BASED ON THE PROTOTYPE OF THE INDUSTRIAL ROBOT «SCARA» 

 

Volgograd State Technical University 
 

Experimental development and manufacture of a SCARA-robot prototype for further use in laboratory stands is 
underway. The description of the experimental prototype, the control principle and the analysis of the results are given. 

Keywords: SCARA-robot, training stand, control, prototype. 
 

     -
     -

  .   
     -

     -

 [1].     -
    -

,   , -
      -
 .  

_________________________ 

©  . .,  . .,  . .,  . ., 2021. 



 

 
 

  
 

 
  

 [2], [3].
 

 
 

 
  

.  

 
 

 
 

 

 

, 
[4], . 2. 

 

 
4988[5]. 

  
, 

,  
 

 

 
 

 
 

  

 
  

  
 

  
 

 

 
 

 
  MK

  
 

 
 

 
  
  

 

 
  

  
 

 

 
 
  

  
 

 
 

 ,
 

 
 

 3D-

 
  M

  
KS GEN V1.4

 USB-
 

 
 
 

 
 

. 

 
 

 

 

 
 

  
 

 
 
 SCAR

  
 

 

. 1. 

 
MKS GEN v1

4,    
.  

  
 

 
 

 
  

 

 

-
-
-
 

-

-
 

-
-
-
-

RA. 
-
 

. 
 
 

 
 

 
PLA 

 

 
 
 

 
 

 

   (3D

-
1.4 

-
 

 
 

-
 

-
 

-

 
 

– 
(0 – 

– 

– R
– S
 

 

 

 
 

 
 

 PET 
 

  
  

  
. 1. 

  
 

 
 

 
 

.  
 6. 

D ) 

 
 

  
: 
EN – 

, 5 
MS1, MS2 
. 

RST – 
SLP – 

 
  

, 
  

, 
.   

, 
 

 
  

 (3D 
 

 
 4.  

  SC
 

,  
 

 

  MKS
A4988 

  
 – 

 MS3– 

 . 
 
  

 

 
, 

 
 
  
  

 
. 

) 
 ( ) 1 

 2, 
 2 

CARA 5. 
 

 
  

 

  
S GEN V1.4.

 

 
). 

 

  
 
. 

57

  -
-
  
 

-
  

-

 
 

 3  
-
-

  
 -

 
-

-
. 
16 -

  

 -

, 
 -



 

 
58 

 

 
– ST

 (  
 

 
– D

+5  

– V
 

– 2B

TEP – 
 

 
. 

DIR – 
 

,   
. 

MOT & GN
 8  35 

  100 
B, 2A, 1B, 

. 

 
, 

  
 

 
 

 0 

ND – 
 (

). 
 1A – 

. 

,  
 

 
,  

,  
  

  

  
 

 

 

 

2.  MKS

 
 

), 
 -

 
 
 

-
 -

 

 

S GEN V1.4 

– VDD &
  3   5

  
, 

, 
 

 
,  

 
 

 
 

 GND – 
5,5 . 

 
 , 

   
 
 – 

 ,
 

 
. 
 

  
, 

 

 
  

 
  

 
, . . 

  
 

 

 

 

 

 

 

 

 
 

 
 

 
 

-

-
 

-
 

-
-
-
 

-
-
 



  
 

 
59

   -
    SCARA. 

    -
,        -

   -
     -
      

«    »,  
  «  -
   ». 

 
  

 
1. , . .   -

    « -5» / 
. . , . . , . .  // -

  :    8 (231) / . – 
, 2019. – (  «    

 ». – C. 63–66. 
2.     -

  : .  / . . , 
. . , . . , . .  ; -

. – , 2018. – 127 . 
3. , . .    . -

  : .  / . . , 
. . , . .  ; . – , 

2018. – 158 . 
4.   MKS GEN v1.4 // 3D-diy.ru URL: 

https://3d-diy.ru/wiki/3d-printery/plata-mks-gen-v1-4/ (  
- : 10.02.2021). 

5.   A4988 // 3D-diy.ru URL: https://3d-
diy.ru/wiki/arduino-moduli/drajver-shagovogo-dvigatelya-
a4988/ (  : 10.02.2021). 

 
 
 681.5:622.276 

DOI: 10.35211/1990-5297-2021-3-250-59-62 
 

. . , . . , . . , . .  
 

      
 

    
E-mail: t.kadygrova@mail.ru 

 

         -
.       ,      

        .  
 :  ,   ,  . 

 

T. S. Kadygrova, E. G. Krylov, A. D. Lagutina, N. V. Kozlovtseva 
 

MODERNIZATION OF A GAS HEATING UNIT AT AGDS 
 

Volgograd State Technical University 
 

Improvement of gas heating means at AGDS of small main gas pipelines is considered. The analysis of existing 
gas heating installations was carried out, on the basis of which the layout of the gas heating unit was developed, tak-
ing into account the found technological solutions. 

Keywords: gas distribution station, gas heating unit, natural gas. 
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P. I. Kalandarov, A. M. Nazariy 
 

ANALYSIS OF THE SCADA DISPATCH CONTROL  
AND MONITORING SYSTEM ON THE BUSTON CHANNEL 

 

Tashkent Institute of Irrigation and Agricultural Mechanization Engineers 
 

The article considers various variants of the concept of building a simpler SCADA system on the Buston Canal 
and conducts a comparative analysis to select the most suitable one for the Buston Canal management system, ac-
cording to the project "Improving water Resources Management in South Karakalpakstan". 

Keywords: dispatching control, control, channel, water resources, regulation, water consumption, construction. 
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N. I. Lebed, I. V. Volkov, M. B. Lebed, Ya. V. Kalinin 
 

MULTISECTIONAL CLIMATE CHAMBER FOR ACCELERATED PRODUCTION 
OF CULTURAL PLANTS UNDER CONTROLLED PARAMETERS 

 

Volgograd State Technical University 
 

The analysis of existing technical means for growing plants in controlled conditions of artificial climate is giv-
en. The concept of a multi-section climatic chamber is substantiated, design options are proposed, as well as a block 
diagram of automated control. 

Keywords: climatic scheme, automated system, controlled conditions, artificial climate, agricultural automation. 
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A. I. Repnikov, Yu. P. Serdobintsev, M. P. Kukhtik 
 

DEVELOPMENT OF A NEURAL NETWORK FOR DETERMINING  
THE CAVITATION STOCK OF PUMPING UNITS 

 

Volgograd State Technical University 
 

An automated emergency prevention system for the water supply system based on a neural network has been 
developed. The training sample is collected and loaded into the neural network. The algorithm of the neural network 
is developed and described. The constructed neural network protects the pumping equipment from cavitation. 

Keywords: pump; cavitation; neural network; learning sample. 
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D. V. Samoylov, A. V. Drobotov, S. S. Shemelyunas 
 

SYSTEM OF TENSION ALIGNMENT OF TWO CIRCUITS  
OF THE DRIVE BELT OF THE MOVEMENT OF THE 3D PRINTER CARRIAGE 

 

Volgograd State Technical University 
 

Existing drive belt tensioning systems in FDM 3D printers are considered. A comparative analysis of tensioning 
systems has been carried out, which has shown that the existing systems are characterized by the phenomenon of 
asymmetry of the action of forces during the stretching of the drive belt. A new design has been proposed and de-
veloped, which is a unit mounted in a 3D printer that equalizes the forces of tension of the drive belt and damping of 
vibrations in an FDM 3D printer. 

Keywords: 3D printer, additive technologies, 3D printing, drive belt tension, vibration damping. 
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R. R. Sharipov, G. V. Kotelnikov, I. V. Volko, A. M. Makarov 
 

DEVELOPMENT AND STUDY OF SOLUTION UNIT FOR 
AUTOMATED AEROPONICS GROWING PLANT 

 

Volgograd State Technical University 
 

Research and development of a solution node of an automated plant for aeroponic growing have been consid-
ered. The paper describes the options for storing mother solutions, the methods for their dilution, automation of the 
Ph control process, the methods for selective assessment of the concentration of nutrients by NPK. A number of key 
problems that limit the full automation of solution nodes in a closed cycle of plant growing have been highlighted. 

Keywords: mother solution, solution node, Ph, EC, NPK. 
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S. S. Shemelyunas, A. V. Drobotov, D. V. Samoylov 
 

SERVICE FUNCTIONS AUTOMATION IN FDM 3D PRINTER 
 

Volgograd State Technical University 
 

The article discusses systems for automatic removal and retrieval of printed products, as well as control systems 
for material supply in FDM 3D printers. The process of the module software for ensuring the functioning of these 
systems in a software and hardware integrated 3D printer is described. The capabilities of the developed module and 
the ways of its application in modern additive manufacturing are described. 
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A. A. Yakovlev, V. N. Grebennikov, S. G. Postupaeva 
 

DEVELOPMENT OF THE METHOD OF DECOMPOSITION  
OF THE ELECTRICAL CIRCUIT BY MEANS OF ITS STRUCTURING  

ON THE BASIS OF THE PHYSICAL PRINCIPLE OF OPERATION MODEL 
 

Volgograd State Technical University 
 

A method of decomposition of the electrical circuit is considered, which allows to obtain its systemic represen-
tation, which simplifies the identification of the principles and features of its functioning. On the example of an elec-
trical circuit of a transistor radio receiver of direct amplification, the process of its structuring is shown according to 
the physical principle of action laid down in it, which allows its further decomposition. The method allows you to 
represent an electrical circuit in the form of a four-level model, which makes it possible to work with it for develop-
ers of different qualifications. 

Keywords: physical principle of operation, method, decomposition, electrical circuit. 
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