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 INFORMATION ABOUT THE PAPER IN ENGLISH 

EXPERIMENTAL EVALUATION OF DEPENDENCE  
OF PAVEMENT CHARACTERISTICS IN QUARRIES ON COMPACTION  
OF ROADS WITH OPEN PIT DUMP TRUCKS 

Arefiev Stepan Aleksandrovich – Teacher, Ural State Mining University, Yekaterinburg, Russia. Phone:  
+7 (343) 257-22-44. E-mail: arefevsa@yandex.ru. 

 
Abstract. The article contains the technology of pave-

ment layer compaction in quarries, significantly improving 
performance characteristics of such pavements. 

It  describes  the  experience  of  road  construction  in  a  
quarry of OJSC Uralasbest and implementation results of 
the proposed technology. 

The author made an evaluation of transport and opera-
tional properties of the pavement on an experimental site 
constructed by compacting the road pavement with open pit 
dump trucks, which are available at the mining enterprise, 
without distracting them from their operation related to 

transportation of rock mass. 
There were found the regularities allowing for determi-

nation of the necessary number of dump truck passes to 
achieve a required degree of pavement compaction.  

The proposed technology of compaction and the result-
ing dependences can be used at mining plants using dump 
trucks, to improve technical and economic performance of 
open pit vehicles. 

Keywords: Road, quarry, pavement layer compaction, 
construction of roads, open pit dump trucks. 
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Abstract. This article describes a composition and 
structure of a simulation model of voice transmission in 
operational and technological networks in railway 
transport. The simulation model was built using a system 
dynamics approach to simulation modeling and imple-
mented with simulation programming software 
AnyLogic. The basis of the developed simulation model 
is “E- model” of the voice transmission quality calcula-
tion (“R-factor”), modified for the conditions specific to 
operational and technological communication networks in 
railway transport. The proposed simulation model allows 

for a rapid assessment and prediction of the speech quali-
ty in networks of different types, configurations, struc-
tures, as well as in case of changes in external conditions. 

Keywords: Voice transmission quality, R-factor, E-
model, MOS-assessment, operational and technological 
networks, railway transport, simulation modeling, system 
dynamics, AnyLogic. 
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Abstract. This paper focuses on control and availability 
of reliable information about a hot blast volume in tuyeres of 
a blast furnace. The authors generalized various techniques 
for measurement of a hot blast volume per tuyere, applied for 
blast furnaces starting from the 1930’s, and presented their 
classification. Flow rate meters, requiring no input of a meas-
uring device into a blast flow, are of considerable practical 
interest  at  present  and  in  future.  It  is  proposed  to  use  such  
measuring devices in systems of automatic distribution of 
blast (SADB) in tuyeres of a new generation. 

Keywords: Unsteady distribution of blast in tuyeres, 
blast mode, hot blast flow rate in tuyeres, flow rate me-
ters, classification of measuring devices, system of auto-
matic distribution of blast (SADB) in tuyeres, static pres-
sure tap in a diffuser, hot-blast circulating duct, calorime-
ter, SADB of a new generation. 
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Abstract. Steel used to produce springs and carriage 
springs should have the required strength under static, dy-
namic or cyclic loadings, good ductility, high limits of elas-

ticity and endurance, and high relaxation resistance. The 
quality of springs and carriage springs depends on a surface 
of rods. Requirements to the surface quality and depth of a 
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decarburized layer of hot rolled products become stricter. 
The most common methods for preventing a growth of the 
decarburized layer include controlled steel heating. The aim 
of the research is to provide maximum possible uniform 
deformation and reduction of the decarburized layer thick-
ness. This article focuses on roll pass design optimization 
for intermediate stands and a finishing high-speed rod 
block. When rolling in a new pattern of deformation, we 
had no sticking of metal in the stands and finished sizes of 
rolled round long products with a diameter of 14 mm were 
within the existing tolerances for products (±0.3 mm). A 
new roll pass design resulted in production of rolled prod-
ucts with a high surface quality, and in future we will have 
a possibility to produce automotive coil springs, satisfying 
high performance requirements. 

Keywords: Spring steel, decarburized layer, non-
uniform deformation, roll pass design, cross-section oval-
ity, surface quality. 
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Abstract. This paper examines special features of wear 
of rolls of universal stands, when rolling wide-flange beams. 
A stress and strain state of metal in two deformation zones, 
when shaping beam walls and flanges was studied. The re-
sults of calculating a rolling process are represented in dia-
grams of the distribution of normal and tangential stresses 
along arcs of contact and width of a beam deformation zone 
with horizontal and edging rolls. The paper contains dia-
grams of the distribution of a difference in speeds of metal 
of  beams and  points  of  a  butt  end  of  a  horizontal  roll  in  a  
zone of their contact. Reasons and laws governing the distri-
bution of normal and tangential stresses in two deformation 
zones, when rolling wide-flange beams, were determined. 
Results of an experimental study of wear of horizontal com-
posite rolls of a universal beam mill, when rolling wide-
flange beams, are given. 

Keywords: Universal stand, wide-flange beam, de-
formation zone, composite roll, normal and tangential 
stresses, wear, speed of metal. 
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Abstract. This paper contains studies of pipe cold bend-
ing with burnishing. A bending force measuring device was 
developed. The developed laboratory facility and automated 
module were used to experimentally determine dependences 
between bending forces and bending technological modes. 

Keywords: Pipe bending, experimental research, au-
tomated module, laboratory facility, bending forces. 
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Abstract. The article discusses the possibility of ap-
plying a theorem on unloading to determine residual mac-
roscopic stresses during plastic deformation of a cylindri-
cal rod. X-ray diffractometry was used to experimentally 
determine residual stresses on a rod surface. The experi-
mental results were used for the theoretical calculation of 
residual stresses. The authors made conclusions about the 
possibility of applying the theorem on unloading for the 
theoretical determination of residual stresses. 

Keywords: Residual stresses, X-ray diffractometry, 
theorem on unloading. 
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Abstract. The research revealed how activation 
time, type and amount of surface-active additives in-
fluenced on an average size and total surface area of 
crystalline and cryptocrystalline graphite particles, 
taken from different deposits, and carbon bearing 
waste materials, during the process of activation in a 
planetary centrifugal mill, -2. It was shown that 
the maximum dispersion degree of graphite and carbon 
bearing waste was achieved within 20 minutes of acti-
vation without surface-active additives. The most effi-
cient surface-active additives are additives containing 
sulfo groups in their structure. The amount of such 
additive should not exceed 3%. 

Keywords: Activation, graphite, average size of par-
ticles, total surface area of particles, surface-active addi-
tives, planetary centrifugal mill -2. 
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Abstract. This paper shows the possibility of making an 
aluminum-based porous material through the implementa-
tion of the most efficient scheme of processing chip produc-
tion waste, excluding their remelting. It is based on tech-
niques that are typical of the processes of powder metallurgy 
and metal forming, as well as on the basic principles laid 
down in the technology of foam aluminum production. A 
level of achieved mechanical characteristics and the nature 
of the formed structure of the material were assessed. 

Keywords: Aluminum chips, production waste, me-
chanical alloying, briquetting, hot extrusion, foaming, 
porosity, mechanical properties, structure. 
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Abstract. We researched conditions of synthesis of sil-
ver nanoparticle sols by chemical reduction of silver nitrate 
with glucose. Optical spectroscopy, electron spectroscopy, 
and synchronous thermal analysis were applied to conduct 
physical-chemical research on synthesized silver nanoparti-
cle sols. An absorption spectrum recorded the expressed 
maximum, when the wavelength was 430 nanometers that 
corresponds to silver nanoparticle sizes of up to 50 nanome-
ters. Scanning electron microscopy and X-ray microanalysis 
determined silver nanoparticles of up to 50 nanometers. Fur-
thermore, larger aggregates of up to 160 nanometers were 
found. The TG/DSC curve showed no peak at 961°C (silver 
melting temperature), confirming that silver nanocrystalline 
(amorphous) structures were formed. The effect of silver 
nanoparticles on a shelf life of fresh milk was studied on the 
basis of milk acidity. It was found that in the packaging con-
taining silver nanoparticles milk acidity grew slower. 

Keywords: Silver nitrate, glucose, nanoparticles, optical 
absorption spectrum, packaging, shelf life. 
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Abstract. To improve and develop metallurgical 
plants, it is required to continuously settle an issue on 
product quality control. The growth of the product quality 
is an essential part of a modern steel products market. In 
practice, quality issues are often settled by applying an 
integrated evaluation of the quality management system 
through audits. The article deals with experience of a 
quality management system audit at the Jose Marti Metal-
lurgical Plant and provides information about solutions 
adopted  as  a  result  of  such  audit.  In  future  we  intend  to  
cooperate with this plant as part of its significant revamp-
ing to increase its production efficiency. 

Keywords: Quality management system, process au-
dit, quality of billets and finished long products, quality 
control, section rolling. 
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Abstract. This paper offers an algorithm of how to bring 
together views of consumers and manufacturers that has 
been based on a functionally-oriented analysis and ap-
proaches of qualimetry for establishing the relationship of 
the consumer functions and requirements of regulatory doc-
uments for products. As an example, we chose one of the 
most common types of metalware – a hexagon head bolt. It 
was established that one feature of such bolts provided vari-
ous consumer functions. A manufacturer of steel products 
should consider this fact. The offered approach allowed us to 
reduce time for searching compromise solutions at the first 
stage of standards development – reaching a consensus be-
tween a consumer and a manufacturer. This algorithm is 
multipurpose and can be used for all types of products. 

Keywords: Standardization, scientific bases, pro-
typology, standard, consumer functions, manufacturer’s 
requirements, consensus, hexagon head bolt. 
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Abstract. This article analyzes approaches to a 
problem of determining the identifiability degree of 
linear dynamic system parameters. The authors studied 
original criteria for calculation of the identifiability 
degree of specific parameters of a dynamic object 
model applying a scalar approach. Efficiency of crite-
ria for the identifiability degree was demonstrated by 
analyzing the quality of identification of the gravita-
tional acceleration in error models of an aircraft iner-
tial navigation system. 
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Abstract. The article describes different ways to de-
sign automated electrode position control systems for 
electric arc furnaces and ladle furnaces. All systems were 
evaluated in terms of control performance, advantages 
and disadvantages, and described in terms of operation 
conditions at operating facilities. 
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mated electrode position control system, adaptive imped-
ance regulator, hydraulic drive for electrode positioning. 
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Abstract. This article is devoted to the formation of 
porous compositions based on alkali solutions. The effect 
of an alkali solution composition on foam mass was stud-
ied. The augmented stability of foam from Na2O(SiO2)n 
solutions was revealed. The dependence of foam mass 
properties on the addition of NaOH into Na2O(SiO2)n so-
lution was shown. It was revealed that synthetic foaming 
agents were preferable to form a porous structure of alka-
li-silicate compositions. It was shown that additional for-
mation of porous foam mass was possible due to the addi-
tion of gas-forming agents and hollow granules. The re-
vealed features of the formation of porous compositions 
served as a basis for a cement-free foam concrete manu-
facturing process. 

Keywords: Alkali-silicate compositions, pore for-
mation, foam mass, structure. 
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