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Y25& XN48

Y48 < X25

YN25& X48

YN48 < XN25

Y25« X23-XN47
(1)

Y47 < X25 ()
3)
(4)

(5)

YN25&X47

YN23 & XN25

YN47 <= XN23

Y23< XN32  (6)
(7)

(8)

Y24 XN34

Y25& XN36

//////:

Y23 < XN49 (9)
Y24 X23-XN49
(10)

Y49 < X24 (11)
YN24 < X49 (12)
YN23 < XN24-X49
(13)

YN49 < XN23 (14)

Y24< XN50 (15)
Y50< X24 (16)
YN24< X50 (17)

YN50< XN24 (18)
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KMKH AND KMKHS ALLOYING WEAR -RESISTANT MATERIALS TEMPERAURE
INTERVAL

The highresistant nickel alloys o€hS88UVI type have been strengthened by disperse
rel easphase NNfAIOONju' ). They are used for the ship
has the tendency to the coagulation at the process of the contact interaction at the high
temperatures ,and it activates the processes of the surface layer oxidation, and it activates of its
rupture. In this connection, the protection of the gas turbinmerades contact surfaces from
the hightemperature wear is the actual task of shipbuilding.

The weltknown weairesistant alloying materials for ship gas turbines can be classified in
accordance with the melting teumpEtrlae uremparmpatt
the base metal irreversible softening). The most difficult problem is the development of the
alloys with the melting temperature which i s
laying on the work surfaces in the liquigte. Their high adhesive activity is required.

The main task of the adhesive active wessistant and highesistant composite alloying
materials development is the support of the necessary level of their wear resistance at work
temper at ur e} theg abifty to¢ standotite Ghéterm thermal loads in the oxidizing
medi um at temperatures up t otenpér&le saltworrasiom] at r
and the pssibility of their application like melt on the working contact surfaces whicfe haen
heated at temperature which is not more than 12804 .

KMKh andKMKhS new wearesistant materials have been developed at Admiral Makarov
National University of Shipbuilding together witoryaMashproekt Gas Turbine Research and
DevelopmentComplex which meet the specified requirements. The chemical composition of
these materials is shown at table 1.

Tablel - KMKh andKMKhS alloys properties [1, 2]
Alloy Chemical composition, % mass. Temperature
brand | Co Cr Mo Si B Ni CrsC, | of melting,U u
KMKh | base| 17-18 | 27-28 | 2,83,2 | 0,81,2 " ! 1185
KMKhS | base| 17-18 | 27-28 | 2,83,2 | 0,81,2 | 2,83,2 | 1,92,1 1165°

The optimization of the melting temperature and the temperature interval of the alloying
materials crystallization have been executed hih use of the higkemperature differential
thermal analysis method. The characteristic thermograms of melting and crystallization of
KMKh andKMKhS alloys are shown at pic. 1.

The specified data of the thermal analysis at pic. 1. testify that KMKHKMKhS alloys at
the optimal relation of Si and B in these alloys, KMkKhd KMKhS alloys have only one
thermal effect on the thermal curves of heat and cooling. The specified effect identifies the
solidus temperature for KMKlalloy which is equal to 1188 U Gind for KMKhSalloy it is
equal to 1165 U C . At the deviation from the recommen
composition is breaking.
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Fig. 1 - The differential scanning calorimetry of KMKh) andKMKhS (b) alloys.

The possibility of the phases reaction with the formation of the nonequilibrium phases is
appeared. As a result the additional effects are appeared on the thermal curves. It leads to the
decrease or the increase of these alloys melting temperature.

The execute researches have shown that KM#&ind KMKhS alloys are in accordance with
the specified requirements concerning their melting temperature and the duration of
crystallization temperature interval.
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PROCESS OF BRAZING IN CONDITIONS OF LOCA L HEATING OF THE JOI NT
ZONE

Brazing is the process of permanent joining of parts by heating a joint zone to the temperature
where filler melts. The brazing process could have stationary anestadionary conditions.
Brazing process considered as stationary when heat energy supplied steadily and constantly to
the whole assembly being joined. Procisssonsidered as nestationary when thpint zone of
partsbeing brazeds heated up by contact with hot solid body used as heat source. Propagation
of heat flow from the heating zone across parts imposes certain restrictions on the possibility of
implementing this process, especially in thase of brazing materials with high thermal
conductivity. Fast local heating of joint zone could be achieved, for instance, using heat source
that can generate intense heat flux from exothermic reactions of high temperature synthesis
(gaseless burning). Afoothermiebased reactions in powder compounds are considered as
appropriate materials for such heat solige

However, when choosing parameters for the heat source one should take into account not only
the size of parts being brazed, but also propedifigmrtsmaterial and properties difler braze
being used. This restricts the choice of parameters of the heat source as it, on the one hand
should ensure melting of thidler, and on the other it should prevent heating of the core
material to the @perature of its melting.

This work considers a model of brazing for flat plates combined into one system with a heat
source by mechanical compression. The redistribution of heat in such system are presented in the
form of finite difference equations, talg into account the thermal resistance at the borders
between components: the heat source and the plate, the plate and the braze.

Based on this computational model, the software which provides possibility to study the effects
of the system parameters the conditions of braze meting and process duration was created. The
possibility to determine the parameters of heat source necessary to melt the braze, for a given
system parameters is demonstrated. Usingcsei$istent calculation based on experimedah
on temperature changes in specific points of the system, which consists of limited size aluminum
plates, during its local heating, thermal parameters of the system could be [@fined

The effects of porosity were studied using alumothermic heaterpacted at different
pressure to ensure different levels of porosity. The calculation of temperature fields for the
assembly during heating and brazing was made and thermal parameters including heat source
thermal conductivity were determined. A technadag scheme of practical implementation for
brazing in norkstationary conditions during the joint zone heating is proposed.
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CYBERSECURITY IN BAN KING SECTOR. LONG-TERM PERSPECTIVE

Nowadays, cybersecur 'ty s grow'ng r sk Or
become obv' ous thOoOt there Ore number of gOp:
dn "ncreB®s‘ng OmounbdbnlbfTnd.ONBOmMs t ©Rre s o pfl O«
conven'ence to customers becQOQuse of th's df
"ncreO®Osed onl "“"ne secur "ty r'sks.
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To prevent and predict cyberattacks, banks need to introduce and develop the following

protection methods and technologies [3].
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SOFTWARE AND ALGORITH MIC SUPPORT FOR WORKING WITH CELLULAR
AUTOMATA

The primary objective of this work is the allocation of a fixed size timber on 3D cubes, which
then will be used for distributiomi2D neighborhood von NeumanRor the distribution of
lumber, it is necessary to take into account a number of rules, among which:

- It is necessary to divide the stack on a certain number of lumber, which will be divided

into 3D cubes of the same size.

- The number of 3D cubes is limited and is determined byuhaff density that is given in

advance.

- The cut density should be sufficiently small to ensure that there are enough 3D cubes in

the depth of the lumber.

In order to comply with the above rules it was decided to cut the lumber according to the
scheme ofuniform section with identical partsThe selected lumber has the following
dimensions: height and width of 100 mm, and length 1 m.

Further, according to the developed softw

. . . . . . Task 1 - Find @
application, the form of which is shown in Figure _ _
. . Height, mm. Width, mm. Length, mm.
the calculation of the umber and size of 3D cub 100 Mo <o -l e
was performed. Consequently, with such dimensi | _ Nomborof cronted 2D eboc
of the lumber can be built 3D cubes, which can h || 5, =1 [ arrLy | 1250
15 different sizes of external facet. If we take

largest dimension of the facet, which is 100 mm, t Fig. 1- View of the software
we will have only 10cubes, which of course is n  application that is used to calculate tt
enough. number of required 3D cubes

When selecting the size of facet at 0.25 mm, we get 640 million 3D cubes, the calculation of
which, even on poweunf computers take long. That is why it was decided to select 3D cubes, the
outer edges of which have a size of 20 mm. With such dimensions of external facet, the total
number of 3D cubes will be 1250 piecAster calculation of the required 3D cubes werade
the timber section of a given sizehi§ process is fully automated amgs achieved by using
developed software application that uses capabilities of the SolidWorks API.

The following parameters that will be assigned to 3D cubes include: Heigit) l@nd width
are given according to the size of created 3D cubes, for example, 2W0ood; speciestnitial
temperature and humidity. If they are different, then it is necessary to uniform distribution along
the length of a given timbeThe rest of thenitial parameters are transmitted to the airspace
surrounding the stack. Air space similarly will be presented as an array of 3D cubes of the same
size. This representation will allow us to calculate a mathematical model that serves to change
the parameterof the drying agent in space and time.

Consequently, when we having 3D cubes, it is necessary to make their transformation in order
to represent them in the form of 2D squares. This step is very important and necessary, because
with this transformation @ will be able to use cellular automata

To represent cellular automata, we can use one of the two most popular 2D nodes, namely 2D
Moore's area and 2D Von Neumann Fields. If we talk about the Moore countryside then it
represents a set of eight cells osgaiare parquet, having a common vertex with this cell. In turn,
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the von Neumann occipital represents a set of four cells on a square parquetahavimgon
side with this celllt is clear that in order to accomplish this task, the 2D field of von Nennsa
best suited to the 1st order.

Therefore, we can see how one 3D ct | )

facet can affect to another. Based on th | ™ viel i Y&l Y&l

relations was developed a general scheme f f f

the internal and external facet of the crea X < x5 <b> 19

3D cubes. The form of this schema is show! | vy | A L v

Figure 2. The values of X {@&] arethe own - A XL]H -

facet of the selected 3D cube, and the valu t 4 ' L 4

[1-6] is the facet of the outer 3D cube that ' ' ' ' '

adjacent to the selected one. oY
Consequently, each facet of the selected ¢ ¢ v ¢ ¢

cube can have a relation with only one face X6l T X‘f‘ T Xl

the outer 3D cube. Y21 v L Y
To solve tlis problem, it is necessary - XB1 - o> X[3] 4> XI6]

develop several basic classes. With th T T T

classes, you can implement a scheme | _ ) ] ) ]

Y[3] Y[6] Y[1] Y[5] YI[3]

interconnections between the faces of

cubes.The graphical relationship between t  rig 2. General scheme for the internal an
abovedescribed classes is shown in Figure ! external facet of the created 3D cubes

As a result of this work, was developed a concept
using the cellular automata for the study of thr
dimensionalobjects. In addition, was created a softw
with which you can download a 3D model of lumber pi
and instantly calculate the number of possible variant
cutting each of the lumber into 3D cubes of the same
The cutting process takes place udimg SolidWorks API.
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descriptionof their interactions.

0 In general, in this work, we examined the possibilitie:

s using the theory of cellular automata in studying mot
presented in a thredimensional coordinate system. °

235 LEVEL3][3] CUBE[1] study this concept, by conducting various types

Fig. 31 Graphic interrelation experimers, was created an appropriate software

between developed classes €nvironment Microsoft Visual Studio C#.
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THE USE OF A SINGLE-PARAMETRIC REGEPTIONAL ANALYSIS FOR
CHROME(VI) -SELECTIVE ELECTRODE MANUF ACTURE PARAMETERS OF
MODELING AND OPTIMIZATION

The use of iorselective electrodes (ISE) in the flamjection method extends the range of
application of potentiometric methods of analysis in technological processes and systems of
automatic control of thehemical, light, processing and food industries. To provide information
and measurement systems for water quality control, varioussabel ISEs with an increased
selectivity coefficient have been developed2]l Solidstate electrodes can be made from
various materials and in different ways [Patent UA 3914]. By selecting a suitable material,
almost any membrane electrode reversibly functioning with respect to any type of ion can be
created. The greatest phytotoxicity in chromium compounds is hexacalemiium, since it is
an anion of chromic acid and is practically not fixed by soil colloids bearing predominantly a
negative charge. To ensure information environmental safety in industry, we made a
chrome(VI}selective electrode using the method of aogoblarization of electrodactive
substance PbCrOA powder of finely dispersed metallic lead with a binder polymer was chosen
as the basis of the ISE.

Figure 1 shows the dependences in therdinates of the values of p®1) corresponding to
the potetial values in mV.

S =0.06361381 S =0.03281741
r = 0.99484652 r = 0.99880422
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Fig.11 Dependences in the coordinates of the values of pCr(VI) corresponding to the
potential wvalues i n mV: a) for 10

Tables 1 and 2 show the mathematiceddels of the anodic polarization of the electrode
active substance PbCrO4 ranked by the correlation coefficient using-pargimeter regression
analysis.

The calculation of the anode polarization time at 10 mA is 1340 seconds; at 20 mA, it is 289
secoms. The thickness of the electredetive substance PbCy@ the first case was IO, in
the second case 134 fan at an anode polarization voltage of 1.8 V. The electrode area was
0.038 cm. The resistance of t he asd witha deeahse initime 1 3
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by a factor of 4, the polarization of the electr@tive material occurs rapidly with the

subsequent detachment of the electrode itself.

Table 1i Regression models for current density of ®mm?, which are ranked by the

correlation coefficient. No weighting used.

Rank| Model family Model equation Coefficient Data | Correlation | Standard
Coefficient | Error
1 Rational a+bx a =0.26857202 0.9948465 0.0636138
Function = PEPT b =0.22933477
1+cx+dx ¢ =0.050633086
d =0.00093894765
2 Exponential y=a(b- e%) a =1.9585329 0.9945055 0.0647061
Association (3) b =1.1293853
¢ =0.11641167
3 3rd degree y=a+bx+od +d¢ +... | a=0.30991959 0.9945676 | 0.0653078
Polynomial Fit b =0.18580957
¢ =0.0064485798
d =7.51316580°
4 MMF Model ab+ CXd a=0.16720273 0.9932694 0.0726703
= b =8.0240498
b+ x c =2.8598083
d =0.94709159
5 Quadratic Fit — a =0.38975884 0.9921311 0.0773892
y=a+ bx+ CXZ b =0.14785349
¢ =0.0031264694
6 Sinusoidal Fit y =a+bcoscx+d) a=-7.832466 0.9916832 0.0807486
b =9.9727684
¢ =0.025458059
d =0.59982119
7 Logistic Model y a a =2.0972944 0.9893474 0.0899801
= > b =3.5106934
[L+be) C =0.24668648
8 Exponential y=a(l- e™) a=2.1311064 0.9861538 0.1010279
Association b =0.14961834

Table 2i Regression models for current density ofmm?, which are ranked by the

correlation coefficient. No weighting used

Rank| Model family Model equation Coefficient Data | Correlation | Standard
Coefficient | Error
1 MMF Model ab+cxd a =0.0047262335 | 0.9988042 0.0328174
=0 b =0.90884834
b+ x c =2.4712713
d =1.4316027
2 Exponential y=a(l- e bX) a =2.3698987 0.9959037 0.0575814
Association b =0.74071509
3 Exponential y=alb- e CX) a=2.3604005 0.9959113 0.0590221
Association (3) b =1.0042649
¢ =0.73700304
4 Rational a+bx a =0.050576924 0.9959108 0.0606430
Function D —— b =2.5299951
1+cx+dxe ¢ =0.87988542
d =0.0066658163
5 Logistic Model y= a a =2.3184362 0.9802390 0.1292458
- e b =6.0420565
fr-be) c=1.7083576

Thus, mathematical models of anodic polarization of electemtige substance PbCy@or
creating Cr(Vl}selective electrode on the basis of -agameter regression analysis were
obtained. The parameters of obtaining angefective electrode with the Cr(Vijinction are
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optimized on the basis of a rational choice of the current dengitiage and the time of its
manufacture.
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DISTRIBUTED AUTONOMO US DELIVERY SYSTEM BASED ON MOBILE ROBOT S
WITH WIRELESS CHARGI NG

Nowadayswith increasing amount of parcels around the world big courier deliver services
meet problems with sorting systems. Conveyor is well known and commonly used solution in
this case. It is simple to implement and use. But main disadvantage of such appithactact
that system has fixed amount of inputs and outputs. Every day load on separate parts of conveyor
system is not fixed. While production of conveyor system it is quite complex to determine design
that would be able flexibly adapt to variable load.

At this moment many companies give preference to systems based on mobile robots. So
called line following robots (where robot follows colored lines on the floor) are commonly used
due to the simplicity of construction. The next step was made by usingasatadrack position
of each robot. This gives ability to make the system that can dynamically change its structure and
adapt to current needs. Companies like Amazon have made a big step in this area and showec
advantages of such approach [1].

This paperpresents delivery system based on two wheeled mobile robots. The detailed
diagram of this system is shown in the fig.1.(a) and fig.1.(b).
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a) b)
Fig. 17 Appearance of delivery system front view a) top view b)
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The main part of sorting system is basedlmarray of two wheeled mobile robots [2]. Due
to their full maneuverability they can move around all working area and carry baggage to every
place.

To avoid collisions in robots movement and improve overall effectiveness of the system the
program for pesonal computer was written. By the means of cameras program knows the exact
position of each robot and can find the best trajectory for them all. To estimate the position of
robots they have special colored marks on the top. Such approach was praeidaly wn [4].

Next problem that should be solved is power supply of the robot. As it is fully mobile it has
no external wires that could be used for power supply. In this case accumulator can be used, but
its charging is major issue. Nowadays quite papabproach to solve this task wgireless
charging. As there is no need to have direct contact charging can be even made while robot is
moving. Power transfer is made by the means of specially designed transmitting and receiving
coils. Main drawback of sun approach ikigh price of the system due amount of transmitting
coils that should be used. For low cost systems it would be better to make special charging areas.
The level of charge is monitored by the contrabgram. When this level is lowhe rolot is
directed to the drging area and its duties are taken doyeanother robot.

The main part of charging devitg zsource converter. In this topologyspurce network is
acting as quasi sinusoidal generator and its inductances are used as transaiitito transfer
energy to the robot. In the receiver the current is rectdied filtered before being usddr
charging accumulators of the robot.

Fig. 2 represents functional diagram of delivering system.

Charging Mobile robots Personal computer
Transmitting 0L Recci.ving N Rc(ftiﬁer | Accumulator
: coil coil Filter —
) Z-source Position
network Transmitting Control Camera—> estimation
L g g Motors fe— <> Wik € algorithm .
coil system ) List of
IIDC tasks to
voltage — — - lv
Transmitting Receiving | | Rectifier - Control J be solved
—> . T P > Accumulator | | > WiFi € .
7 -source coil coil Filter algorithm
_, #‘
network Transmitting Control
L uthng g Motors [€ <> WiFi
coil system

Fig. 21 Delivery system functional diagm

Proposed solution covers all necessary delivery tasks and gives more flexibility in comparison
to conveyor. By using mobile robots system performance rapidly increased. Involving wireless
charging area reduces all possible delays caused by accumuaoharging process and
improves overall reliability of the system.

Simplicity of control is implemented by cameras. Special position estimation algorithm gives
ability to use cheap cameras which significantly reduces price of system.

References:

1. CNET News Meet the robots making Amazon even faster [Electronic resolirdgjcess mode:
https://www.youtube.com/watch?v=UtBa9yVZBJIM

2. PakhaliukB.P. Wireless controlled two wheeled mohi@ot/ B.P. Pakhaliuk, M.AKhomenko,
R.D. Yershov [/ /] 1o ' lsdz Isjrdtsdte’ ' Ek.1qzg@40%4t0 " 2 H' W

3. Pakhaliuk P.B.Math model based control simulation for two wheeled mobile raobot
PakhaliukP.B., Khomenko M.A., Beana k R. {1 s sd3lf dzj € mdzj LOBJ L Y Jyd dzo
ftoetsyjm' 9 IsOf phpdH3BOj d3, 2016

4. PakhaliukB.P. Application of digital camera for mobile robot motion tracking.P. Pakhaliuk,
M. A. Khomenko [/ / stdtfdzy CMmdzj L Ostgyify ual dddz® . i § gl ks s,
p. 152154

142


https://www.youtube.com/watch?v=UtBa9yVZBJM

csdflfrsawu trryasudctwwmy [ 4 wYIiR(M [ suudle R & U [ {2018

U $51.579504.75621.317.39.084:820.91004.65
Kryshneu Y., Ph.D
Educational Institution "Sukhoi State Technical University of Goptatmel,
Republic of Belarukyuri3556@gmail.com
PrystupaA., Ph.D
Chernihiv National University of Technologghernihiv, Ukrainea.l.prystupa@gmail.com

TRANSBOUNDARY HYDRO -METEOROLOGICAL AND E NVIRONMENTAL
MONITORING SYSTEM OF DNIPRO RIVER (THEOREMS-DNIPRO)

Starting from November 30, 201By the First Program of territorial cooperation for the
countries of the Eastern Partnership "Belatlgaine", which is funded by the European Union,

a project -DAHEOKREMS$S Transboundary Hydr omet E¢
Monitoring System of Dipro river) is developing. The main result of the project should be to
improve the efficiency of the management of transboundary water resources of the Dnipro river.

Overall objective of project is increasing the efficiency of the integrated management of
transboundary water resources of Dnipro River.

Specific objectives of project:

1. Improving the efficiency of the monitoring system of hydneteorological and
environmental parameters of transboundary water resources of Dnipro River Basin.

2. Expansion 6cooperation between Ukraine and the Republic of Belarus organizations, that
control and share the information of hydreteorological and environmental conditions of
transboundary water resources.

3. Raising public awareness and understanding of inierretwater resources problems in
transboundary areas of Dnipro Basin.

The project provides fordevelopment and implementation of two unified Automated
HydroMeteorological / Ecological Station (AHMES) with wireless connection to theseueier, PV
power supply and alarm system for target group informatioreation web-page and web
application with interstate database for hydreteorological and environmental parameters of river.
AHMES stations will include the necessary set of measuring, informatarielecommunication
facilities and work with the use of natural energy sourdesler the terms of the project, AHMES
stations should be place at the sites of tmmgn hydrological observations of the transboundary zone
of the Dnipro River. At the momeatich places are: on the Belarusian side the Loyew hydropost, on
the Ukrainian sidé the Lyubech hydrogpost.

The measuring system of the complex station AHMES will consist of several elementary
measuring station@vater temperaturevater level, speed of imd, wind directon, atmospheric
pressurgair temperature, air humidjtgomplex of water ecology parameterehnected together
on the central server, from which the already processed information would flow both to the Web
server, to inform the populatioabout measured parameters, and to dispatching areas of the
emergency services of Belarus and Ukraine.

= I
A _ THEOREMS Eq P'_’ ¢
% anpno Eastern Partn;:ip

Territorial Cooperation

* X %
*

The project is cdundedby the European Union

List of sources used
1. Integrated Water Resources Management for River Basin Organizaficaiging
Handbook CapNet; June 2008 205 p.
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