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INVESTIGATION OF THE CAUSES OF DEFECTS AT OCTG UPSETTING 
Erpalov Mikhail Viktorovich – Research Assistant, Ural Federal University named after the first President of 
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Abstract. The paper deals with the quality issues of 
OCTG with upset ends produced on SMS Meer hydraulic 
presses. It focuses on the causes of defects appearing on the 
inner surface of products in the form of underfilled pass 
near the pipe end. The results of computer simulation of 
upsetting have established dependence of defects formation 
on technological factors, including original workpiece sizes. 
The industrial experiment results have confirmed the key 
points of the computer simulation and allowed formulation 
of requirements to a workpiece and tool calibration which 
eliminate defects formation on the inner surface of pipes. 
The results of this work have made it possible to intensify 
the pipe end upsetting process in a single pass with an in-
crease in a wall-thickening ratio up to 1.85. 

Keywords: Tubing, drill pipe, pipe end upsetting, prod-
uct quality, finite element modeling, industrial research. 
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INFLUENCE OF TECHNOLOGICAL PARAMETERS  
ON THE COMBINED PROCESS OF DIRECT AND INVERSE EXTRUSION 
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Chelyabinsk, Russia. E-mail: 4iga90@mail.ru. 
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Abstract. The article describes a mathematical 
modeling of a combined process of direct and inverse 
extrusion, dependence of results on variable parame-
ters. 

Keywords: Mathematical modeling, severe plastic de-
formation, rationalization, extrusion. 
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Abstract. The article deals with alternating deformation 
during cast-ingots stretching without changing original 
shape and sizes. The method involves usage of forging dies 
[1] with two faces which are smooth and profiled. The au-
thors have determined rational engraving of the profiled die 
face and reduction conditions which provide high uniform 
deformation throughout the workpiece volume following 
the stretching. 

Keywords: Cast structure; alternating deformation; de-
gree of dispersion; math modeling; stress-strain states; 

stressed state parameters; the degree of shear strain; ingot 
stretching; stamp; reduction of a workpiece. 
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Abstract. This  article  presents  the  results  of  a  re-
search on development of technologies aimed at obtain-
ing billets for cathode electrolyzer rods from St3 steel 
clad with M1 copper on one side. It is shown that an inte-
grated application of metal forming and diffusion welding 
ensures obtainment of these products. This article pre-
sents modeling results of hot steel-copper billet rolling 
and defines parameters of deformation conditions of billet 
reduction.  

Keywords: Steel, copper, technological processes, 
modeling, diffusion welding, rolling, structure. 
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RESEARCH ON DEFORMABILITY OF A NEW HIGH ALLOY AND DEVELOPMENT  
OF A TECHNOLOGY ENABLING TO EXTRUDE PIPES FROM THE ALLOY 

Fokin Nikolay Vladimirovich – Laboratory Engineer of drawing and pressing, JSC «RosNITI», Chelyabinsk, Russia. 
Kosmatsky Yaroslav Igorevich – Ph.D. (Eng.), Deputy Head of the Materials in the Department of pipe manufac-

turing technologies JSC «RosNITI», Chelyabinsk, Russia. 
Denysiuk Sergey Alexandrovich – Deputy Head of the tube pressing department no. 2, JSC «Volzhsky Pipe 

Plant», Volzhskij, Russia. 
 

Abstract. The article presents the results of a study of 
the deformation ability of the new high alloy chromium-
nickel based on defined and the possibility of its use for 
the production of hot pipes. The technological modes of 
hot  extrusion  of  pipes  of  various  sizes  on  the  basis  of  
plastometer research. A pilot industrial extrusion pipes 
from a new nickel-chromium alloy, analysis of which 
allowed us to determine the shortcomings of the technol-
ogy, and corrective actions. 

Keywords: Hot extrusion of pipes, pressing technology, 
deformation capacity, high-alloy chromium-nickel-based 
alloys, a pilot batch of pipes. 
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DEVELOPMENT OF MANUFACTURING PROCESS OF CORROSION-RESISTANT PIPES 
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Salikhyanov Denis Rinatovich – Postgraduate Student, Ural Federal University, Ekaterinburg, Russia. E-mail: 

salenhall@gmail.com. 
 

Abstract. At present, it is necessary to develop new 
innovative projects in the Russian oil industry aimed 
at efficient performance improvement of material re-
sources and their economy. Production and applica-
tion of layer-composite pipes are advantageous in 
terms of corrosion protection. There are several pro-
duction techniques based on metal forming. Accord-
ing to the best practice, the lining technique proves to 
be rational for tubing manufacturing. The technique 
would be a combined pipe expansion from dissimilar 
materials of different properties. It lends a high corro-
sion resistance and mechanical strength to a pipe, 
which makes the service life about 4 times longer as 
compared to monometallic pipes. But the previous 
foreign practice showed that some specific pipe-
production processes need improvement. The article 
considers new technical solutions in lined pipes manu-
facturing and results of their performance test. 

Keywords: Tubing, lining, lined pipes, bimetallic pipes, 
metal forming, restoring of service characteristics. 
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15 1,29 369,3 6,1 1,25 469,5 9,7 1,13 458,9 8,9 1,13 398,5 7,7 
16 1,28 326,8 4,6 1,27 411,9 7,3 1,26 460,6 7,6 1,37 486,0 7,6 
17 1,26 371,9 4,5 1,25 457,7 7,0 1,28 462,6 6,6 1,18 563,2 8,0 
18 1,25 402,6 4,2 1,23 498,1 6,7 1,11 463,8 6,1 1,10 593,2 7,8 
19 1,19 422,5 4,0 1,22 532,4 6,3 1,23 464,7 5,4 1,23 618,5 7,2 
20 1,14 434,6 3,8 1,20 561,0 5,9 1,17 465,6 4,9 1,17 643,5 6,7 
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Russia. 

Lebedeva Olga Sergeevna – Ph.D. (Eng.), Assistant Professor, Siberian Federal University, Krasnoyarsk, Russia. 
Rudnitsky Edvard Anatolevich – Ph.D. (Eng.), Siberian Federal University, Krasnoyarsk, Russia. 
 

Abstract. The article presents the analysis of manufac-
turing technology of long deformed semi-finished products 
for jewelry-chain production from precious metal alloys. 
New conditions for gold-silver-palladium-based alloy pro-
cessing have been designed with the software based on the 
proprietory calculation techniques of deformation and pow-
er parameters of cold section rolling and drawing. Being 
successfully piloted, the conditions ensured improvement of 
jewelry production performance indicators. 

Keywords: Gold-silver-palladium-based alloys, tech-
nological processes, jewelry chains, wire, section rolling, 
drawing. 
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ON STOWING MATERIALS COST REDUCTION AT THE MINES  
OF THE TRANSPOLAR BRANCH OF THE NORILSK NICKEL MINING  
AND METALLURGICAL COMPANY PAO 
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Abstract. Cost reduction on stowing operations pro-
motes efficiency of mining companies producing ore with 
goaf-stowing mining methods.    

The article considers methods of cost reduction on 
stowing mixtures by adding either lignosulfonate as a plas-
tisizer or soil stabilising additives such as ConcreCem ( ) 
and RoadCem (RC) or industrial wastes.  

The stowing technology used at the mines of the trans-
polar branch of the Norils Nikel Mining and Metallurgical 
Company is an object of the study. 

The laboratory and pilot results obtained at the mines 
of the transpolar branch are to be substantially verified. 

Keywords: Stowing, goaf, additives to mixtures, soil 
stabilising additive, solidifying stowing mixture, compres-
sion strength, stowing cost reduction.  
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ASSESSMENT OF THE EFFECT OF WATER SATURATION  
ON DISINTEGRATION OF SANDS WITH HIGH CLAY  
CONTENT WHEN MINING PRECIOUS METAL PLACERS 
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Abstract. The article deals with the results of explora-
tion of precious metal placer sands with high clay content in 
Pospelihka settlement, Primorsky Krai. Sands of the gold 
placers under study have proved to be difficult to disinte-
grate because of iron oxides and clay minerals of a montmo-
rillonit group. The behaviour of elastic characteristics of the 
sands under water saturation conditions has been determined 
with the help of experimental analysis. The article presents 
data on the water saturation effect on difficult-to-wash clay 
sands to ensure further desintigration. The authors propose 
an assessment of the water-saturation effect at high-clay 
sands mining based on the elasticity dynamics calculation.  
The article considers a method of the sand-desintigration 
preparation control allowing for the proposed dynamic sand 
characteristics under water saturation conditions. The au-
thors note that exploration of this area of focus, including 
pilot and analytical studies, requires further development. 

Keywords: Water saturation, elemental composition, 
phase analysis, wave impedance, disintegration, ultrasound 
speed, longitudinal tensile module, elasticity dynamics. 
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MOTORWAY SECTION NEAR SOCHI 

Erkushov Vladislav Yurevich – Postgraduate Student, Junior research, Kuban State University of Technology, 
Krasnodar, Russia. E-mail: v.erkushov@gmail.com. 

Kononenko Vladimir Nikolaevich – Ph.D. (Eng.), Senior research fellow, Kuban State University of Technology, 
Krasnodar, Russia. E-mail: kvn54@mail.ru. 
 

Abstract. The article considers the impact of dynamic 
loads and vibration exposure from construction machinery 
and motor transport on landslide slopes and soils composing 
them. To study the effect of dynamic exposure, we applied 
geophysical research methods and computational techniques 
based on longitudinal and transverse wave velocities and 
elastic properties of rocks. These calculations allowed us to 
arrive at values of stresses occuring in soils by exposure and 
values of natural frequencies of landslide slope soils. The 
mathematical calculation results are based on works of many 
researchers who dealt with impacts of dynamic loads on the 
ground. As a result, layers, where natural frequencies coin-
cide with vibration exposure friquencies, have been identi-
fied after the materials of geophysical studies and mathemat-
ical calculations were analized. 

Keywords: Landslide slopes, landslide body, vibration 
exposure, stress in the soil, slope stability factor. 
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Abstract. The article deals with the analysis of service 
durability of "excavator bucket tooth” casting. The authors 
show that excavator bucket tooth wear mainly occurs in two 
manners - microcutting when exposed to abrasive soils and 
fatigue failure by cyclical exposure to impact-abrasive 
wear. Casting forming has been simulated. Areas prone to 
formation of casting defects in the form of hidden cavities, 
microporosity and segregation have been identified. The 
authors also show that further performance improvement 
requires an integrated approach including detail design 
modification, improvement of casting technology and addi-
tional alloying and modification of steel. 

Keywords: Hadfield steel, bucket tooth, simulation, abra-
sion, impact abrasion, casting technology, casting mold. 
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Abstract. The article considers initiation of cooling stresses of elastic-plastic deformation of “slag pot” castings, a factor 
which leads to casting-wall discontinuity and pull-crack defects. A mathematical model has been built and the casting-mould 
force interaction has been calculated basing on algorithms proposed by the author.  

Quantities of total stress state in the casting wall during crack formation have been determined. It has been found out 
that bending stress making up 96% of the casting tensile strength value has a greater impact on defect formation. Process 
techniques to reduce pull-crack formation in castings have been proposed on the basis of the work results. 

Keywords: Casting, pull crack, «slag pot», elastic plastic deformation, bending stress. 
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Abstract. The article deals with effects of wire drawing 

speed on mechanical properties of high-strength reinforcing 
wire. Two steels of different chemical composition were 
studied. Experiments were carried out for wire drawing at 
4,0 m/s and 6,3 m/s. Tensile strength, yield strength, tensile 
elongation, and cross-cectional micro-hardness distribution 
were measured. The experiments demonstrated that me-
chanical properties depended on the drawing rate. There is a 
dramatic difference in dependencies obtained for steels of 
different chemical composition. 
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Abstract. Based on the FE mathematical simulation, a 
numerical research on patterns of metal deformation heating 
and temperature-field generation in a deformation zone 
during asymmetrical cold rolling of Al 99.5% pure alumi-
num, Al 5083 and Al 7075 alloys under ultra-high shear 
strain has been carried out. The authors have determined 
influence patterns of a contact-friction coefficient, rolling 
speed, radius of rolls, reduction ratio and strength properties 
of aluminum alloys on deformation heating temperature jf 
rolled strips. The study results can be used when developing 
optimal conditions of asymmetric rolling of aluminum al-
loys under ultra-high shear strain to achieve ultrafine grain 
structure and high-strength properties. 

Keywords: Asymmetric rolling, shear deformation, fi-
nite element method, severe plastic deformation, aluminum 
alloy, deformation heating. 
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Abstract. The article presents a mathematical model of 
grain evolution and dislocation density during cold asym-
metric rolling of pure Al 99.5% aluminum and 7075 alloy. 
The effect of equivalent and shear strain on the aluminum 
alloy structure has been found. Convergence of simulation 
results and experimental information has been 
demonstrated. 
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Abstract. The article presents the results of a com-
prehensive study of high-strength r-Ni-Mo-V steels. 
The authors show the effect of heating temperature of 
quenching and tempering temperature on structuring 
and mechanical-property forming of high-strength 
low-alloy sheet steel. Impact strength and hardness of 
test samples and their alteration at different quenching-
tempering temperatures have been determined. The 
results of the study can be applied in selecting optimal 
heat treatment conditions to obtain rolled products of 

high strength at conserving ductility and viscosity at 
an adequate level.  

Keywords: Specific consumption of metal, reliability, 
high-strength steel, physical simulation, quenching, temper-
ing, microstructure, hardness, impact strength. 

References 
1. Minjekonomrazvitija Rossii. Prognoz dolgosrochnogo social'no-

jekonomicheskogo razvitija Rossijskoj Federacii na period do 2030 
goda [Ministry of Economic Development of the Russian Federation. 



 

————————————————————————————————————    . . . . 2015. 4 92 

Anticipated long-term social and economic development of the Rus-
sian Federation for the period until 2030]. Available at: 
http://www.economy.gov.ru/minec/activity/sections/macro/prognoz. 

2. Strategija razvitija chernoj metallurgii Rossii na 2014 - 2020 
gody i na perspektivu do 2030 goda: prikaz Minpromtorga 
Rossii ot 05.05.2014  839 [Development strategy of Rus-
sian ferrous metallurgy through 2014 till 2020 and for further 
extension up to 2030: Decree of the Ministry of Industry and 
Trade of Russia of 05 May 2014 No. 839]. Available at: 
http://www.consultant.ru/document/cons_doc_LAW_165502/ 

3. Chukin M.V., Salganik V.M., Poletskov P.P., Berezhnaya G.A., 
Gushchina M.S., Denisov S.V., Stekanov P.A., Alekseev D.Y. 
Main sorts of high-strength nanostructured steel sheet and its 
production flow chart. XVI International Scientific conference on 
New technologies and achievements in metallurgy, material engi-
neering and production engineering. A collective monograph edit-
ed by Henryk Radomiak, Jaros aw Boryca. Series: Monografie Nr 
48. Cz stochowa, 2015, pp. 148-151.  

4. Chukin M.V., Salganik V.M., Poletskov P.P., Berezhnaya G.A., 
Gushchina M.S., Kuznetsova A.S., Alekseev D.Y. Analiz tehnich-
eskih trebovanij, predjavljaemyh k nanostrukturirovannomu vyso-
koprochnomu listovomu prokatu [Analysis of technical require-
ments applicable to high-strength nanostructured sheet steel]. 
Obrabotka sploshnyh i sloistyh materialov [Processing of solid 
and laminate materials]. 2014, no. 2, pp. 19–28.  

5. Meyer Lothar Werner, Frank Pursche. Modern high-strength 
low-alloyed steels. Proceedings of the 1st International Confer-
ence on Recent Trends in Structural Materials, COMAT 2010. 

2010, pp. 13–18. 
6. Salganik V.M., Poletskov P.P., Gushchina M.S., Berezhnaia 

G.A., Kuznetsova A.S., Stekanov P.A., Alekseev D.Y. Manufac-
turing patterns of high-strength nanostructured sheet steel. 
Vestnik Gomel'skogo gosudarstvennogo tehnicheskogo univer-
siteta im. P.O. Suhogo [Vestnik of Gomel State Technical Uni-
versity named after P.O. Sukhoy]. 2015, no. 1, pp. 27-30.  

7. Salganik V.M., Poletskov P.P., Artamonova M.O., Denisov S.V., 
Chikishev D.N. “Termodeform” research and production complex  for 
creation of new technologies. Stal' [Steel]. 2014, no. 4, pp. 104–107.  

8. Salganik V.M., Denisov S.V., Poletskov P.P., Stekanov P.A., 
Berezhnaya G.A., Alekseev D.Y. Physical simulation of produc-
tion process of hot-rolled sheet of unique properties. Vestnik 
Magnitogorskogo Gosudarstvennogo Tekhnicheskogo 
Universiteta im. G.I. Nosova [Vestnik of Nosov Magnitogorsk 
State Technical University]. 2014, no. 3, pp. 37-39.  

9. Chukin M.V., Kolokoltsev V.M., Gun G.S., Salganik V.M., Pla-
tov S.I. Nosov Magnitogorsk State Technical University research 
activities under conditions of the nanotechnology development. 
Vestnik Magnitogorskogo Gosudarstvennogo Tekhnicheskogo 
Universiteta im. G.I. Nosova [Vestnik of Nosov Magnitogorsk 
State Technical University]. 2009, no. 2, pp. 55-59. 

10. Salganik V.M., Poletskov P.P., Berezhnaya G.A., Gushchina M.S., 
Alekseev D.Y. Issledovanie vlijanija temperatury nagreva pri zakalke 
na mehanicheskie svojstva nizkolegirovannoj vysokoprochnoj stali 
[Effect of quenching temperature on mechanical properties of high-
strength low-alloy sheet steel]. Proizvodstvo prokata [Rolled Products 
Manufacturing]. 2015, no. 5, pp. 32-37.  

 
 / -

., ., ., ., . // -
. . . 2015. 4. . 88–92. 

Poletskov P.P., Gushchina M.S., Berezhnaya G.A., Alekseev D.Yu., Nabatchikov D.G. Effect of heat treatment conditions 
on mechanical properties of high-strength rolled steel sheet. Vestnik Magnitogorskogo Gosudarstvennogo Tekhnicheskogo 
Universiteta im. G.I. Nosova [Vestnik of Nosov Magnitogorsk State Technical University]. 2015, no. 4, pp. 88–92. 

 
 
 
 
 
 
 



 …  ., ., . . 

www.vestnik.magtu.ru        ————————————————————————————————————————————— 93

,,,         
         

 658.562.012.7 

 
 

 

., ., ., ., . 

. . , ,  

.  
 

. , , -
 ( ) -

.  
-

, .  
 

. -
. -

, -
, . 

: , , , -
, , . 

 

 

 
-

. -
-

, -
 
 

, ,  
. -

, -
 
 
 

, , -
. 

 
-

,  
                                                                                              

., ., , ., -
., 2015 

-
 

-
-
 

 [6–8]. 
 
, 
 

,   ( )   
 ( ).  

 
, -

 
,  -

 ,  
 –  

,  
, , . 

 
, 

  -



,  

————————————————————————————————————    . . . . 2015. 4 94 

 k  ( ) -
 k , -

 
-

.  
-
-

 – -
.  

-
, .  

 
 

 
-
 
 

(3360×20). -
 10 ,  

. -
,  

, -
. -

 
, -

,  [9].  
-
-
-
 

,  
,  

, . 
,  65–78% 

,  
, -

 0,95  
.  (22–35%) -

-
, -

.  
 
 

-
, -
.  

 
, , -

:  
 

,  
 226 , -

-
. -

-

 
.  

-
,  

,  
. 

-
-
, 
-

: 
• -

, -
-

; 
•  

 
 ( , -

); 
•  

-
; 

• -
, -

; 
• -

, . -
 

-
-

. 
 
 

 ( 1 16)  
(y1–y3) .  

-
 
 
 

, -
-

 t- -
 F- . 

 
,  

,  
. 

,  
-

, -
 

: , -
, , -

.  [2] -
 



 …  ., ., . . 

www.vestnik.magtu.ru        ————————————————————————————————————————————— 95

,  
: 

I  – 1, 2, 3, 4, 5, 6; ); 
II  – 7, 8, 9, 10, 11, 12, 13 -

); 
III  – -

 (  I  II -
, -

).  
 ( -

),  I -
, 
 

.  
-

, .  
, -

 
, , -

.  
-
 

,  
. -

 
-

, -
. -

-
-

 1,  
 2  3. 

 
, -

.  
 

: 
 : 

1 – , 2 – 
, 3 – 

, 4 –  
, 5 – ;  

  ( ): 6 – -
 ( ), 14 – -

, 15 – ;  
 -

 ( , %): 7 – 
, 8 – ; 9 – , 10 – -

, 11 – , 12 – , 13 – ; 
  16 –  

) [4]. 
 

, -
. 

, 
2:  

1 0 16 12 5

8 11 3

4 9 13

12 2

7 14

7,526 0,18497 0,15229
18,3908 25,2657 0,05262
0,0252 38,75 16,7493
20,0755 0,07557
6,6265 0,00977 ;

y B x x x
x x x

x x x
x x

x x

 

R=0,770. 

 
. 1. 

 1 
 0, , .4, .5, .6  1  

-
-

 

-
 
 

0 

 
-

  

 
: 4.8, 5.8, 6.8 

.4 .5 .6 

6 34,77 4,435 49,273 59,273 67,273 
8 32,15 4,316 19,078 59,078 67,078 
10 30,85 3,393 47,564 57,564 65,564 
12 38,38 3,564 47,845 57,845 65,645 
16 30,27 3,268 47,359 57,359 65,359 
20 32,14 3,537 47,801 57,801 65,801 
22 35,48 2,193 45,596 55,596 63,596 
24 33,30 2,134 45,500 55,500 63,500 

 

-
:  

2 0 14 4 7

16 1 12

15 6 3 9

0,334 0,258 40,079
12,594 0,263 53,040
4,242 3,328 0,175 154,338 ;

y B x x x
x x x

x x x x
 

R=0,669. 

-
 . 2. 

 2 
 0, , .4, .5, .6  2  

-
-

 

-
 

-
 0 

 
-

  

 
: 4.8, 5.8, 6.8 

.4 .5 .6 
6 138,57 19,754 156,397 184,397 213,397 
8 136,95 14,405 147,625 175,625 204,625 

10 143,10 13,570 146,255 174,255 203,255 
12 153,00 11,910 143,532 171,532 200,532 
16 150,39 14,168 147,236 175,236 204,236 
20 141,04 13,788 146,612 174,612 203,612 
22 146,87 11,613 143,045 171,045 200,045 
24 132,49 12,074 143,802 171,802 200,802 



,  

————————————————————————————————————    . . . . 2015. 4 96 

-
:  

0 14 53

16 15 9

6 3 12

12 4 11

10 2 7

0, 090 0,322
4, 260 1,186 99, 031
1,581 0,073 24, 728
28, 684 0, 018 13, 776
22, 064 0, 040 3,863 ;

y x x
x x x
x x x

x x x
x x x

 

R=0,734. 

-
 . 3. 

 3 
 0, , .4, .5, .6  3  

-
-

 

 
-

0 

 
-

  

 
: 4.8, 5.8, 6.8 

.4 .5 .6 
6 78,272 2,832 75,646 86,646 93,646 
8 79,958 2,746 75,503 86,503 93,503 
10 80,348 3,0145 75,944 86,944 93,944 
12 81,415 3,2836 76,385 87,385 94,385 
16 82,880 4,1512 77,808 88,808 95,808 
20 79,357 4,3171 78,080 89,080 96,080 
22 80,328 4,5068 78,391 89,391 96,391 
24 78,458 3,7838 77,205 88,205 95,205 
 

-
 

,  . 1–3 
,  

 
,  

 i  
 ˆiy y  

, , -
 2.  

  
 

 
,  

 
, -

,  
 

. , -
 
 

,  
 x1 –x16 -

. -
, -

, -
, -

 [3].  
-
 

-
.  

-
,  

,  
,  

 k - . 
 
. 
 

 

( 1)

1

1 .
1W

i
 

W  –  
 i ,  

10 W ,  W , -
,  

 ( -
 

).  1W -
, -

-
.  W , -

,  
, .  

-
. 

 
 

 . 4). 
 4 

 

   
 F-  

1 0,1265 8,71 
4 0,4635 4463,02 
5 0,1354 125,09 

15 0,1316 75,25 
16 0,128 27,98 



 …  ., ., . . 

www.vestnik.magtu.ru        ————————————————————————————————————————————— 97

 . 4 -
, ,  

-
,  

-
 [8].  

 
. 

-
 ( , -

),  . 5) -
:  

, -
.  

 5 
 

 G_1:1 G_2:2 G_3:3 
G_1:1  1613,4 1196 
G_2:2 1613,4  3903 
G_3:3 1196,1 3902,6  

 

 . 6 -
-
 

.  1  4  2,  
 2 – 40  1,  

, . -
 98,2%, , -

-
. 

 6 
 

  
 

G_1:1 
p=,51574 

G_2:2 
p=,24498 

G_3:3 
p=,23928 

G_1:1 99,77 1716 4 0 
G_2:2 95,10 40 777 0 
G_3:3 98,25 14 0 784 

 98,26 1770 781 784 
 

-
, -

: 

1 1

2 3

282,522 0,5330
1,695 2,438 ;

G y
y y

 

2 1

2 3

205,58 0,5335
1,349 2,202 ;

G y
y y

 

1 1

2 3

350,999 0,5558
2,0498 2,391 .

G y
y y

 

, -
 

, 
 . 1–3.  . 7  

-
, -

: 4.8, 5.8  6.8. 1 -
 5.8, 2 – 

 4.8 3 –  6.8. 
 . 7 -

, -
 –  

 x16 (  
), . 

 7 
 

1 2 3 
x1 61,80406 56,80685 65,9609 
x4 182,9866 149,7797 213,9662 
x5 90,51209 80,06646 93,57845 
x15 10,63726 16,83308 9,025275 
x16 1,34593 1,116279 1,498747 

 
 

: -
-

 – 98,26% 
. , 

 
, -

:  53% -
 5.8;  –  23% 

 6.8  4.8, -
 6.8  

6- 10. 
, ,  

 – ,  ( ) 
, -

. 
 – -

. ,  
 

-
, -

.  
 

,  



,  

————————————————————————————————————    . . . . 2015. 4 98 

, -
, -

 
. 

 

1. . -
: . … 

. . . , 2003. 
2. ., . -

-
 // -

: . . . .: 
, 2003. 

3. . -
-

 // . -
, : . . 
. . 2. : . . , 2003. 

4. -
 /  .,  .,  

., ., ., . // 
: . . 

. , 2001. . 12–16. 
5. ., ., .  

 
 // .  

, -
: . . . : , 2005. 

6. ., . -
: . .: , 2001. 

7. ., . -
-

 // VII  
-

»: . . , 2001. 
8.  B.C., . -

 // -
. 2011.  1. . 65–66. 

9.  
 / ., -

., ., . // . -
, -

: . . . . 2. -
: . . , 2003. 

10. -
 / ., ., 

., . // . -
, -

: . . . . : , 
2004. . 63–68. 

11. . -
-

 // -
. . . 2007. 4. . 61–69. 

12. ., ., .  
,  //  

. . . 
2007. 2. . 8–12. 

13. -
 / ., ., -

., . // -
. . . 2010. 

4. . 44–48. 
 

 INFORMATION ABOUT THE PAPER IN ENGLISH 

SIMULATION AND ASSESSMENT OF METAL PRODUCTS  
QUALITY UNDER CONDITIONS OF THE ACCEPTED  
PRODUCTION TECHNOLOGY 

Valiaeva Galina Gennadievna – Ph.D. in Economics, Associate Professor, Nosov Magnitogorsk State Technical 
University, Magnitogorsk, Russia. E-mail: valyaevag@list.ru. 

Puzankova Evguenia Aleksandrovna – Ph.D. in Mathematics and Physics, Head of the Department of Calculus 
No. 2 of the Nosov Magnitogorsk State Technical University, Magnitogorsk, Russia. E-mail: janny70@mail.ru. 

Ivanova Tatiana Aleksandrovna – Ph.D. in Economics, Associate Professor, Nosov Magnitogorsk State Tech-
nical University, Magnitogorsk, Russia. 

Reent Natalia Anatolievna – Ph.D. in Economics, Associate Professor, Nosov Magnitogorsk State Technical Uni-
versity, Magnitogorsk, Russia.  

Trofimova Violetta Shamilievna– Ph.D. in Economics, Associate Professor, Nosov Magnitogorsk State Technical 
University, Magnitogorsk, Russia. 
 

Abstract. The article considers simulation and assess-
ment of metal products quality with reliable quantification 
methods in the context of a stable production process. The 
authors note that such methods include a multivariate statis-
tical quality analysis which ensures a partial or complete 
refusal of direct testing (destructive methods) and change-
over to a statistical quality control. 

Being collected by the plant laboratory in a two-year 
span, the results of acceptance tests of fasteners of eight 

standard sizes have been used to form the original array.  
The authors pay a special attention to the formation 

of statistical data arrays and the improvement of their 
information value. The article gives examples of the certi-
fication model development for various standard sizes of 
fasteners. The authors have analyzed previously certified 
models in terms of strength grades under conditions of 
existing production technologies. It has been found out 
that a strength-grade quality level can be determined 
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quite accurately when using certification models. 
Keywords: Technical and economic analysis, mathe-

matical model, product quality control, production technol-
ogy, multivariate statistical analysis, metal products. 
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Abstract. The article deals with calculation and selec-
tion of the model for studying dynamic loading of the lever 
radial–forging machine drive. The authors have developed 
and analyzed a computational scheme and have arrived at a 
system of difference equations for studying dynamic pro-
cesses in a driveline of a lever radial–forging machine. Cal-
culation of dynamic loading has been outlined. Formulae 
for calculation and reduction of inertia moments, stiffness 
and moments factored in calculation of elastic links have 
been presented.  Selection of a dynamic simulation model 
has been proved. The difference equation system for calcu-
lation of dynamic loading of the lever radial–forging ma-
chine drive has been presented. 

Keywords: Forging, lever radial–forging machine, dy-
namic simulation model, inertia moment, stiffness of links, 
reduction of drive links, dynamic loading, difference equa-
tion systems of mass motion. 
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KEY PERFORMANCE INDICATORS FOR A DYNAMIC OPTIMISATION  
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Abstract: The article considers current issues of choos-
ing a priority production efficiency indicator in the direct 
course of steelmaking and ladle refining in electric arc pro-
cess units at a dynamic optimisation of the energy-saving 
power consumption control. 

Keywords: Energy saving, specific amount of power, 
performance, cost, power mode, control optimisation, arc 
current, applied voltage, electric-arc process unit, consumed 
power, arc-column power. 
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Abstract. The article analyzes the rise and development 
of the environmental management concept. Economic effi-
ciency assessment parameters of environmental manage-
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