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The object of research is methods for analyzing the geometric 
parameters of textile packages formatted on machines with separate 
processes of yarn formation and winding. One of the most proble
matic places for analyzing the deviation of the shape of packages from 
the required is a large amount of information about the coordinates 
of the points of the surface of the package obtained as a result of mea
surements. Elimination of this problem is possible due to the crea
tion of a volumetric packing model that allows to visually assess the 
presence of defects on the package surface and carry out a subsequent 
quantitative analysis.

In the course of the research, an experimental method is pro
posed for obtaining primary data characterizing the shape of indi
vidual meridional sections of the package. An experimental setup has 
been developed that makes it possible to obtain data and store it in 
digitized form, and a method for converting the data obtained into  
a volumetric geometric model of a textile package.

It is established that the developed model allows to obtain  
a number of single indicators of deviation of the shape of the bobbins 
from the given one and further to work on the formation of a com
plex index for evaluating the quality of the bobbin shape. Complex 
evaluation of the quality of the package form can be obtained by 
the weighted average method. The average weighted index is con
structed as a dependence, the arguments of which are single quality 
indicators and parameters of their weight.

The estimation of applicability of the developed complex indi
cator for the analysis of the form of packages is carried out. To do 
this, the package lot analysis is carried out, which confirmed the 
reproducibility of the package shape analysis process with the help 
of the proposed complex indicator, as well as the correspondence of 
the estimates obtained by the proposed method to visual estimates.

The method of complex quantitative evaluation of the form of 
packages, presented in this paper, allows to carry out optimization 
experiments and on their basis to assign such adjustable parameters 
of winding mechanisms that will allow to receive packages of the 
required quality. When developing new winding equipment, it will 
be possible to lay down the necessary mechanisms for regulating the 
winding process.

Keywords: images of the shadow projection, bobbin forms, cross
sections at the butt ends, pattern recognition.
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The object of research is a pump of dynamic principle of action, 
namely a TFP «TURO» type (Switzerland).

The main TFP disadvantage is a lower value of the efficiency 
compared with centrifugal pumps. This is due to the peculiarity of 
their working process – the formation of a longitudinal vortex in the 
free chamber of the pump, the maintenance of which consumes part 
of the power consumed by the pump.

The analysis of a priori information indicates the expediency of 
using a change in the geometry of the flowing part of the pump as  
a means of influencing its pressure and energy characteristics. Ex
tending the part of the blades of the impeller to the free chamber 
allows the combined working process (blade and vortex) to be used 
in the pump, which will increase the efficiency of the pump without 
losing the significant advantages inherent in this type of pumps.

Experimental impellers were made and a test was carried out on 
an experimental bench. The obtained results indicate the possibility 
of increasing the head and efficiency of the pump while maintaining 
the location of the optimal regime.

The nomenclature of quality indicators is determined, according to 
which the comparison of the created pump and the analog pump is car
ried out. The Harrington method (the «desired function» method) was 
chosen to determine the basic quality measure. The weight coefficients 
for quality indicators are determined and the integral indicator of the 
technical level of the created pump and analog pump is calculated.

The use of the SST model of turbulence for the numerical simula
tion of flow in the TFP flowing part is substantiated. Numerical cal
culation is performed and integral values of the pump are obtained.

The proposed design allows to create new pumping equipment 
with improved performance and a higher technological level, or 
increase the relevant indicators of existing equipment by making 
changes to the impeller design. These changes do not require signifi
cant costs and do not require the use of complex equipment and can 
be implemented directly at the site of operation by the company’s 
own forces or the operating organization.

Keywords: torque flow pump, impeller, technical level, turbulence 
model.
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The object of research is the reconstruction of the development 
of the mechanism and circumstances of the road accident. The key 
point of research is establishment of the car speed at different mo
ments in the development of a traffic accident. Precisely the accuracy 
in determining the car speed affects the nature of the main findings 
of the examination. When calculating the car speed, the expert solves 
the inverse problem, that is, determines the speed according to the 
braking performance of the car and the length of the trail of braking. 
For the last two decades, the design of the car’s brake system has 
changed. The brakes are equipped with antilock braking systems. At 
the same time, the efficiency of vehicle braking has improved signifi
cantly. But it turned out that experts can’t objectively determine the 
car speed, which is equipped with an antilock braking system, be
cause such brakes do not leave traces of braking on the road surface.

When developing and solving this problem by determining the 
vehicle speed, the vehicle is equipped with an antilock braking sys
tem, methods of differentiating and integrating a complex function 
are used. With a comparative analysis of the existing and proposed 
methods for calculating the speed of the car in the process of emer
gency application braking, the graphical method.

According to the research results, a mathematical model for de
termining the speed of the car is developed, which is equipped with 
an antilock braking system. This model allows to take into account 
the effect of the forces of air resistance, resistance to movement and 
resistance to recovery not only in the steady phase of braking, but 
also during the reaction of the driver and the timing of the brakes. 
An analysis of the mathematical model shows that during these 
time intervals a certain deceleration will act on the car, which will 
depend on the speed of movement and the state of the car. Moreover, 
the action of the drag resistance force can significantly increase this 
deceleration and influence the change in the car speed. The proposed 

mathematical model more accurately displays the actual process of 
emergency braking of the car and provides a reduction in the error 
in calculating the speed of the car by 4–8 % compared with existing 
calculation methods.

Keywords: road accident, changes in vehicle speed, emergency 
braking process, antilock braking system.
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The object of research is structural iron with lamellar graphite, in 
which the carbon equivalent (Ceq) is in the range (4.2–4.4) %, and the 
carbon content (C) in the range (3.42–3.57) %. The aim of research 
is description of the distribution of the hardness value of structural 
cast iron of serial meltings in the C–Ceq factor space at fixed values 
of the Cr–Ni–Cu–Ti alloy content in narrow intervals. It is shown 
that a polynomial regression equation of the form HB = HB(C, Ceq) 
can be used to obtain a workable analytical description. It is shown 
that such structure of the equation and those obtained by the method 
of least squares corresponding coefficient estimates provide 92 % ac
curacy of the forecast even with a small sample of data.

On the basis of the canonical transformation of the response 
surface and its ridge analysis, it is established that it is possible in 
principle to satisfy different requirements for hardness. So, if the 
range of the planning area C = (3.42–3.57) % and Ceq = (4.2–4.4) % is 
chosen as the imposed constraint, then several suboptimal solutions 
are possible. This is the case if the task of minimizing hardness is not 
set and the range HB = 180–250 satisfies the quality requirements 
specified by the production conditions. If the priority is hardness 
minimization, then the suboptimal solution is one and it is like the 
point of intersection of the constraint line (r = 1.414) and the lower 
ridge line y = y(r). On the basis of this, it is concluded that the sub
optimal solutions are multivariant, depending on the requirements 
of production. A nomogram has been constructed, which makes it 
possible to select in a rational way the technological regimes of out
offurnace treatment in the part concerning the adjustment of the 
chemical composition of the alloy.

Keywords: cast iron hardness, structural cast iron, chemical com
position of cast iron, regression equation, canonical transformation, 
combined analysis.

References

1. Lysenko, T. V., Stanovskii, A. L. (2008). Adaptivnoe avtomatizirovan
noe sinhroniziruiushchee proektirovanie sistemy «otlivkapeschanaia 
forma» NTI. Zbirnyk naukovykh prats Odeskoi natsionalnoi morskoi 
akademii, 13, 82–88.

2. Hrychikov, V. E., Koteshov, N. P. (1994). Vliianie kombinirovannoi 
kokil’nopeschanoi liteinoi formy na zatverdevanie i formirovanie 
makrostruktury v krupnih otlivkah iz vysokoprochnogo chuguna. 
Liteinoe proizvodstvo, 12, 12.

3. Ivanova, L. A., Dotsenko, P. V., Prokopovich, I. V., Kasprevich, P. V. 
(1995). Povyshenie germetichnosti otlivok iz serogo chuguna. Puti po-
vysheniia kachestva i ekonomichnosti liteinyh protsessov. Odessa, 11–13. 

4. Demin, D. (2017). Strength analysis of lamellar graphite cast iron 
in the «carbon (C) – carbon equivalent (Ceq)» factor space in the 
range of C=(3.425–3.563) % and Ceq=(4.214–4.372) %. Techno-
logy Audit and Production Reserves, 1 (1 (33)), 24–32. doi: http:// 
doi.org/10.15587/23128372.2017.93178 

5. Endo, M., Yanase, K. (2014). Effects of small defects, matrix struc
tures and loading conditions on the fatigue strength of ductile 
cast irons. Theoretical and Applied Fracture Mechanics, 69, 34–43. 
doi: http://doi.org/10.1016/j.tafmec.2013.12.005 

6. Cheng, Y., Huang, F., Li, W., Liu, R., Li, G., Wei, J. (2016). Test research 
on the effects of mechanochemically activated iron tailings on the 
compressive strength of concrete. Construction and Building Materials, 
118, 164–170. doi: http://doi.org/10.1016/j.conbuildmat.2016.05.020 

7. Borsato, T., Berto, F., Ferro, P., Carollo, C. (2016). Effect of inmould 
inoculant composition on microstructure and fatigue behaviour of 
heavy section ductile iron castings. Procedia Structural Integrity, 2, 
3150–3157. doi: http://doi.org/10.1016/j.prostr.2016.06.393 

8. Fourlakidis, V., Dioszegi, A. (2014). A generic model to predict 
the ultimate tensile strength in pearlitic lamellar graphite iron. 
Materials Science and Engineering: A, 618, 161–167. doi: http:// 
doi.org/10.1016/j.msea.2014.08.061 

9. Manasbekov, N. M. (2012). Vliianiia soderzhaniia sery na svoistva 
sinteticheskogo chuguna. Molodiozh’ i nauka: Sbornik materialov 
VIII Vserossiiskoi nauchno-tehnicheskoi konferentsii studentov, aspi-
rantov i molodyh uchionyh, posviashchennoi 155-letiiu so dnia rozh-
deniia K. E. Tsiolkovskogo. Krasnoyarsk: Siberian Federal University. 
Available: http://conf.sfukras.ru/sites/mn2012/section37.html

10. Bai, Y., Luan, Y., Song, N., Kang, X., Li, D., Li, Y. (2012). Chemical 
Compositions, Microstructure and Mechanical Properties of Roll 
Core used Ductile Iron in Centrifugal Casting Composite Rolls. Jour-
nal of Materials Science & Technology, 28 (9), 853–858. doi: http://
doi.org/10.1016/s10050302(12)60142x 

11. Hrychikov, V. E. (1997). K voprosu obrazovaniia sharovidnogo grafita 
pri modifitsirovanii chuguna magniem. Liteinoe proizvodstvo, 2, 5–7.

12. Elkem ASA Research. Modifikator Superseed®Extra Inoculant. 
(2003). ITB «Litio Ukrainy», 12 (40).

13. Elkem ASA Research. Modifikator Reseed®Inoculant. (2004). ITB «Litio 
Ukrainy», 7 (47). 

14. Elkem ASA Research. Modifikator SMZ®Inoculant. (2004). ITB «Litio 
Ukrainy», 5 (45).

15. Bondarchuk, A. A., Matveev, M. G., Polianskii, Yu. A. (2007). Modeli 
upravleniia tverdost’iu metalla v usloviiah stohasticheskoi i nechet
koi neopredelennosti. Sistemy upravleniia i informatsionnye tehnolo-
gii, 4.1, 124–128.

16. Bondarchuk, A. A., Matveev, M. G. (2007). Modeli vybora sostava  
v sisteme «sostavsvoistvo». Materialy XX mezhdunarodnoi nauchnoi 
konferentsii «Matematicheskie metody v tehnike i tehnologiiah». Vol. 2. 
Yaroslavl: Yaroslavl State Technical University, 139–140.

17. Demin, D. (2017). Synthesis of optimal control of technological pro
cesses based on a multialternative parametric description of the final 
state. Eastern-European Journal of Enterprise Technologies, 3 (4 (87)), 
51–63. doi: http://doi.org/10.15587/17294061.2017.105294 

18. Demin, D. A., Pelikh, V. F., Ponomarenko, O. I. (1995). Optimization 
of the method of adjustment of chemical composition of flake graphi
te iron. Litejnoe Proizvodstvo, 7-8, 42–43.

19. Demin, D. A., Pelikh, V. F., Ponomarenko, O. I. (1998). Complex 
alloying of grey cast iron. Litejnoe Proizvodstvo, 10, 18–19.

20. Mohanad, M. K., Kostyk, V., Domin, D., Kostyk, K. (2016). Modeling 
of the case depth and surface hardness of steel during ion nitriding. 
Eastern-European Journal of Enterprise Technologies, 2 (5 (80)),  
45–49. doi: http://doi.org/10.15587/17294061.2016.65454 

MATERIALS SCIENCE
DOI: 10.15587/2312-8372.2018.134780 

REGULATION OF THE INFLUENCE OF THE STRUCTURE OF 
INORGANIC BINDERS ON THEIR PROPERTIES

page 37–42

Kovernichenko Leonid, PhD, Associate Professor, Department of 
Technology of Building Products, Materials and Structures, Kryvyi 

Rih National University, Ukraine, e-mail: ktbvk.knu@gmail.com, 

ORCID: http://orcid.org/0000-0003-1369-6900

Shishkin Alexsander, Doctor of Technical Sciences, Professor, Depart-

ment of Technology of Building Products, Materials and Structures, 

Kryvyi Rih National University, Ukraine, e-mail: 5691180@gmail.cоm,  

ORCID: http://orcid.org/0000-0003-3331-1422



ABSTRACTS AND REFERENCES: MATERIALS SCIENCE

68 ТЕХНОЛОГІЧНИЙ АУДИТ ТА РЕЗЕРВИ ВИРОБНИЦТВА — № 3/1(41), 2018

ISSN 2226-3780

The object of research is the interaction of the cement paste with 
siliceous aggregates and fillers that contain iron ions. Under normal 
conditions of hardening, mainly calcium hydrosilicates, CSH(B), 
CS2H and hydrogarnets are formed in the contact zone. One of the 
most problematic areas is the interaction of the hardening cement 
test from aluminosilicate and the iron silicate filler. At the same time, 
an increased amount of hydrosilicates of different degree of basicity, 
hydroaluminates, hydrogarnets with a different ratio of SiO2, Fe2O3, 
H2O appears in the contact zone.

In the course of the study, a contact layer was studied, resulting 
from the interaction of the hardening cement dough with the surface 
of aggregates of the mixture, represented by an adhesive. This sub
stance provides, in varying degrees, the adhesion of the aggregate 
to the overall monolith. Cement contributes to the restoration and 
extension of conventional hydration processes. This is due to the 
fact that the proposed method is an active way to strengthen the 
microdispersed material by introducing additional substances into 
the inorganic binders into the contact zone or into the cement paste.

Thanks to this, it is possible to increase adhesion due to water 
accumulation, blockage of pores and cracks, increase in wettability 
and solubility of cement minerals, the emergence of new complex 
crystalline formations, and the like. Microfillers contribute to reduc
ing deformation shrinkage and swelling, characteristic of hardening 
the highly dispersed clinker part of cement. They can also increase 
the resistance of the cement stone to the action of aggressive factors, 
reducing the consumption of cement and the cost of concrete.

Thus, by various methods, the structure of the resulting sub
stances based on inorganic binders can be regulated, influencing their 
properties in the desired directions.

Keywords: cement paste, formation of hydrosilicates, interaction 
of cement stone with ferruginous silicates.
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Results of the analysis of gathering and processing and transmis
sion systems efficiency are presented in work for Opishnia, Kotelva 
and ZakhidnaBerezivska gascondensate fields of the UkrGasVydo
buvannya, JointStock Company (Kyiv, Ukraine). The main compli
cations of gasgathering system at the final stage of fields’ develop
ment are revealed and some meanings for estimation of their negative 
impact on volume of production are proposed.

At the first stage of the research, field measurements were made 
of the operating modes of the system in summer and winter. It has 
been experimentally established that during the winter period of 
operation the process of gas separation on separation equipment is 
performed more qualitatively than in summer operation. This is due 
to the effect of low temperatures on the process of precipitation of the 
liquid phase from natural gas.

The main idea of work lays in introduction of continuous monito
ring of gasgathering system operating with identification of chan ges 
of the thermobaric modes. Such changes can signal high probability 
of liquid accumulations that creates additional hydraulic resistance.

Results of monitoring of P–T profile, changes in dew points and 
natural gas composition allow to carry out complex analysis with ac
ceptable accuracy to estimate a possibility of liquid accumulation in 
certain points of the piping system. This excludes need of confirmation 
of their existence by means of the instrument metering and additional 
human resources and reduces time needed for problem identification. 

Such approach will be rather interesting also to the large inter
national companies as reserves of natural gas are constantly decline, 
and recovery of residual reserves from the depleted fields in gas 
drive mechanism is the attractive purpose for the gas productions 
companies. Furthermore, application of easy ways of cleaning based 
on the analysis of hydraulic efficiency of pipelines allows to reduce 
significantly both timing, and material resources.
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The object of research is the thermal parameters of operation of  
a fragment of the floor heating system assembled dry, under condi
tions of actual application set in the lab premises. 

One of the most problematic issues in the course of our ex
perimental study has turned out to be a small area of the investigated 
heating system, relative to the volume of the room. Considerable 
ambient air temperature fluctuations resulted in certain difficulties 
while the heating system entered the quasisteady mode.

We have established in our study the effect of thickness of a heat 
insulation layer under the heating circuit on a change in the density 
of heat flow from the floor surface to the air in a heated room. It is 
noted that the floor heating system, assembled dry, has small thermal 
inertia due to the absence of a relatively thick layer of the monolithic 
concrete slab (with high specific heat capacity), which is typically 
used for the installation of a heating system circuit.

Specifically, it was established that the use of ceramic tiles as 
the finish coating, compared with laminate, significantly reduces the 
overall thermal resistance of heat transfer from a heat carrier to the 
air in a heated room. In this case, the presence of an aluminum heat
scattering plate, which is in direct contact with the outer surface of 
the pipe in a heating circuit, has a positive effect on the uniformity 
of distribution of thermal field in the plane of the floor. This in turn 
leads to a reduction in thermal stresses in the finish coating.

Calculations show that the quantitative control over thermal 
load of such a system by changing the consumption of a heat carrier 
proves to be less effective than the qualitative control through chan
ging its temperature. 

Experimental studies reveal that the density of a heat flow on the 
floor surface increases almost twofold when using ceramic tiles, in 
comparison with laminate, at all other thermal system settings being 
almost identical.

The research we conducted make it possible to construct a mathe
matical model for the operation of a floor heating system, assembled 
dry, whose application would enable the optimization calculations 
and improvement of the design of a given heater. 

Keywords: water floor heating, heating circuit, thermal load, 
thermal resistance of heat transfer, thermal mode in facilities.
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The object of research is the energy monitoring system. To 
achieve a high level of energy efficiency in any enterprise, it is ne
cessary to periodically evaluate the level of effectiveness of energy 
saving activities, that is, to carry out energy monitoring. One of 
the most problematic places in creating energy monitoring systems 
is the prioritization of facilities for which it is possible and appro
priate to monitor. When determining the objects for which it is 
expedient to create an energy monitoring system, it is necessary to 
take into account the basic requirements that such facilities should 
meet. Among such requirements: the location of objects in one or 
adjacent premises, a single technological process and the manage
ment of these objects of a small number of operators. In accordance 
with these requirements, an algorithm for selecting objects for crea
ting an energy monitoring system is proposed. At the first stage all 
equipment of the enterprise should be divided into a small number 
of groups on a technological basis. The next step is building energy 
consumption balances separately for each of the technological pro
cesses of production of all types of enterprise products. To compile 
energy consumption balances, a methodology for constructing opti
mal energy balance models can be applied. Based on the calculated 
values of energy consumption for the production of each type of 
product, equipment can be distributed into smaller groups based 
on two criteria. These criteria include the location of equipment 
and their power supply from the same power points. The resulting 
equipment groups are the previous objects, but this does not mean 
that an energy monitoring system is appropriate for such facili
ties. In this paper, solution of additional problems is proposed, in 
particular:

– determination of the composition of factors that affect the 
amount of energy consumption;

– expediency of installing additional meters for energy consump
tion, production and other parameters;

– estimation of monetary expenses for creation of systems;
– estimation of energy saving potential;
– financial analysis of the feasibility of creating systems.
Thanks to this, it is possible to reasonably determine the objects 

for which it is technically possible and financially feasible to create 
an energy monitoring system.

Keywords: implementation of the energy monitoring system,  
energy efficiency level of the enterprise, use of energy resources.
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