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TECHNOLOGICAL FEATURES OF BEC KERS BRAND PAINT PRODUCTS

The work presents theesults of research related to the use of paamd varnish products of the "BESKERS" brthin a modern
interior. The technological characteristics of the products westidied. Specific features of producpplication are determined. Today, paint
and varnish products of the "BECKERS" brand are a legdimde and retail network that offers hig-quality imported varnishes, paints and
other paint and varnish materials. Tining to the "BECKERS" brand, you cart fegh-quality products, which today are preseadl in a fairly
wide range. These are varnishgmints, antiseptics, primers, putties fdinishing all types of internal and external surfaces. The full range of
products includes varnishes, paints and othpaint and varnish materials of more than fourHousand items. The offered varnishes and
paints satisfy the most demanding taste. You caot only choose suitable varnishes or paints, but also get technical assistamchow to
correctly apply and combinearnishes, pints and other paint and varnish marials.

The "BECKERS" trademark has a compre$iga approach to the formation of an assmnent policy. Therefore, the trade network
offers not only varnishes and paist but also related materials, such aaipting tool ANZA (Anza, Sweden), abrasive masts KA.ER (KA.EF,
Germany), personal protectivequipment MSAl O A O -Auer; USA).

With the help of "BECKERS" paint and varnish products, you can professionally pamboden house and give it an aesthetic
appeal and protect it from various external advse environmental factors. The "BECKERS" braffdrs the most modern varnishes, paints
and aher paint and varnish materials and technologies in the most optimal @bf price and quality and maximally méenodern demands
and key trends in woodworking.

The use of "Beckers" brand products in a modérterior requires compliance with a spedianaterial application technology, use
of special equipment, etc.

Those who wat to keep up with the times should pattention to the most modern European materiafer furnishing interiors.
An example of such aapplication is the products of the "Beckst trademark. It does not contain toxic impurities and can be used for
proceséng almost any premises. VAGTLAZUR dative paint creates a unique visual sensationalvet fabric. The paint has pastshnd
halftonesand is produced in a wide variety ofolors and shades. VAGTLAZUR provides impeccable reliability, high impact aattls
resistance, adds uniqueness, refment and elegance to the interior.

Key wordspaint products, trademark, "BESKERS, technoladjicharacteristics.
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BOYKO Serhiy, KOTOV Olesiy, VYSHNEVSKY Svyatoslay
SHKOKIN Vadim, HUSAROVA Oksana
National Universiy Zaporizhzhia Polytechnic

ASPECTS OF THE IMPLEMENTATION OF SOLAR ENERGY IN THE CONDITIONS OF AVIATION
ENTERPRISES

Taking into account modern realities and the importance of the aviation qmnent in the transport and logistics system of
Ukraine, animportant factor today is the maintenance of aviation secuitt the appropriate level of the enterprises of the aviation industry of
Ukraine. The research results of various industrial facilgishowed that they have different specifics of the technoldgicacess and their unique
features of the implementatiorof distributed generation sources. One of the important components in this case is the electricity supply of the
specified objects. Meavhile, there may be some obstacles within the airport terrijomatural - terrain relief (highlands, mountains) and hig
vegetation,; artificial - buildings, structures, the height of which is limited by conventional horizontal and inclined planes. Tlire re@son for the
growing interest in solar energy is the faflg cost of generated electricity. 20 years ago, the pradutof one kilowatt cost 1 euro. Today, in
countries rich in the sun, 1 kW costs less than 10 euro cents, and in some regiocen®.The possibility and specifics of the operation of a solar
power plant (SPP) in the conditions of operating aviation enprises were analyzed. Therefore, it is possible to consider the airfield area as a
potential training ground for the installation ofsolar photoelectric installations. In order to solve the pradain of improving the aviation safety of
the objects of thaviation industry of Ukraine, the possibility and peculiarities of the introduction of solar energy in the languages of entespris
of the specified industry were analyzed. A mathematical model afodar photovoltaic installation was proposed, which makéspossible to
evaluate the influence of energy characteristics depending on external factors.

Keywords: decentralized generation, p@wvsupply, airfield, airport, solar energy.
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HUNKO Iryna HRYBYK Roman
Vinnytsia National Agrarian University

SIMULATION OF A GROUND PROCESSING UNIT WITH THE DEVELOPMENT OF RECOMMENDATIONS FOR
THE SELECTION OF WORKING BODIES

The paper proviés a mathematical réonale for selecting the number of working bodies of the combined tillage unit depending
on the physical and mechanical parameters of the soil, the topography of the field, agrotechnical requirements for sowingaatidg
agricultural crops, ecologicaind energy indicators of presowing tillage operations.

Improving the quality of terrain use, soil compaction, reducing energy costs, and improving environmental performance gueing
sowing cultivation can be achieved by determininiget optimal combinaton of working bodies in a combined tillage unit. As a rule, {s@ving
treatment is carried out in the state of physical maturity of the soil and in the shortest possible time, not allowing deagen presowing
treatment and sowingas this leads to Issof soil moisture and a decrease in yield. It has been established that-@aneéelay in closing moisture
leads to unproductive moisture losses and reduced yield. Therefore, closing moisture is an extremely urgent componentpéie aystem of
pre-sawing field cultivation. In order to protect the soil from excessive destruction and compaction (and, therefore, to preseistana in it), the
optimal solution is to carry out only one working pass of the equipment immediately efmwing. At the samtime, the combined action of
various working bodies can both increase and reduce the total traction resistance of agricultural machinery, so the finiak chb the
composition of the working bodies and the width of the grip can bedmanly on this basiResults of field studies of the test model.

Based on the analysis of the structure of the tillage unit, a structural and technical drawing of a multifunctional tillagewith a
variable working body for tractors from 90 to 340 hjs presented. for faning a seed bed and leveling the ground. A thin sowing layer of
blocks thanks to the optimal combination of arrow jaws, lamellas and ring tips in the machine. Recommendations on the diwnpafgioint
farms have been developed.

Key vords: rollers, pawssoil, aggregate, working bodies, combining.
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BASYSTIUK Oleh MELNYKOVA Nataliia
Lviv Polytechnic National University

MULTIMOD AL SPEECH RECOGNITION BASED ON AUDIO AND TEXT DATA

Systems of machine translation of texts from one laage © another simulate the work of a human translator. Their
performance depends on the ability to understand the grammar rules of the language. In translation, the basic units aradiatual
words, but word combinations or phraseological units thaxpres different concepts. Only by using them, more complex ideas can be
expressed through the translated text

The main feature of machine translation is different length for input and output. The ability to work with different lengthsput
and outpu provides us with the approach of recurrent neural networks

A recurrent neural network (RNN) is a clasd artificial neural network that has connections between nodes. In this case, a
connection refers to a connection from a more distant node to a Bistant node. The presence of connections allows the RNN to remember
and reproduce the entire sequence afactions to one stimulus. From the point of view of programming, such networks are analogous to
cyclic execution, and from the point of view of thgstem,such networks are equivalent to a state machine. RNNs are commonly used to
process word sequences iratural language processingUsually, a hidden Markov model (HMM) and amphbgram language model are
used to process a sequence of words.

Deep leaning has completely changed the approach to machine translation. Researchers in the deep learning field has created
simple solutions based on machine learning that outperform the best expertesyst In this paper was reviewed the main features of
machinetranslation based on recurrent neural networks. The advantages of systems based on RNN using the seqtsamreence model
against statistical translation systems are also highlighted in the imte. Two machine translation systems based on the sequéace
seqience model were constructed using Keras and PyTorch machine learning libraries. Based on the obtained results, librasiss aves
done, and their performance comparison

Keywords: machie translation, deep learning, recurrent neural networks, pjermance, keras, pytorch, sequentasequence.
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Thank you ! rwepes |
Fine . [ 8B tod
Good . [ sBtog
What areyou waiting for ? ysets Isd yj<co
Recurrent neural network . td Skt dzls dz0 dzj 2 t¢
Success ! vif " = !

CS BOYdlsy dzd@Oatz@@ ' &6 HOddS MCEOHO' s W L 10 ¥wOL, g
' Mmdzv uset tY' dagodsus) e dogkH jiplsj 2 [ 1 0] .
] tjLkd kOI' ydn Hotsn Okestdlsd o & Gleddkz' &t kOC

v OB dzd yvw 2
1 ste' odgW dedz? tojLEzdz sOIs® @ Keras Is©@ PyTorch

10L90 Yy Of AdCdzds 8B W' Yyl visydz
B Bdz' 5lf dzOo yOd dz0o yO oGO Y Jtej ¢
Keras 4150millis 400 0.0027 100%
PyTorch 5800millis 650 0.0021 100%
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f

tdLkd IsOIsd
v MOkl fdMOodts ftetsj Clskzo Odzdzy SO Mlis o tstc jod@zY daolAs RdzCin d -
shdtso B' Bl BIsj ¢ Ker as sO© PyTorch ML . tdLbkdz sOIs ttsB s
ftcOodetlz totsL f ' L dzOo Qo (fjted CdzOo) toj yd dedev o Ctsydesdzz o df OH €

Input text: MNpuknapg HehpoHHoi mepexi .
Decoded text: Example of the neural network .

Input text: Mpueir !
Decoded text: Hello !

Input text: Ak cnpaeu 7
Decoded text: How are you ?

Input text: Bce pobpe !
Decoded text: Everything is good !

Input text: [akyw !
Decoded text: Thank you !

Input text: foGpe .
Decoded text: Fine

Input text: KnacwHo
Decoded text: Cool .

Input text: Yoro Ttm uyekaew ?
Decoded text: What are you waiting for ?

Input text: PeKkypeHTHa HeHpoHHa Mepexa .
Decoded text: Recurrent neural network .

Input text: Ycnix !
Decoded text: Success !

tqfm. 3. t(jLkd kO] §jtejS d&OHE
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tsL ' L dz0o Olsd I was@lds) Bsotf' HistO] dgzON £ HERSEZ, tesLodlktsS RNN
fsdz" yded €' ©, LHOLdedr i tObp dz@ @dsd M ts B fifg O deOAEE % Oigiiryj dzls
zO02B "' &z W yOfmbts odStstediMmissolzeo Odzddsd o BOh d dzdzetfdslzy HYpjlzte j € dz
BsHjtodz L so OdzO dzO2B dzd y ydgdz yoOfmtsds.

I dfdzseCd L HOMSES HISMd'sHPidzy &' ©fsi B sSCls do d Odzs iz

1€ Hdzs L BjLbd 5OSOB] jSMYjtedd) dsk, osHjd @O
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YEFREMOVA Olha IVANISHENA Tetiana ISHCHUK Tetiana
TRUKHINA OksanaYEFREMOVA Yuliia
Khmelnytskyi National University

THE CURRENT STATE OF POLYMER WASTE MAN AGEMENT

In the work presents the results of the analysis of the current state of polymer waste management in Ukraine and the tvsrld. |
known that the vast majority of such waste accumulates in landfills or enters the natural environment. Such a timiegtsituation requires
the search for an effective solution to the problem of polymer waste management, since its processing contributes to thegi@s of
natural resources and the solution to the problem of the shortage of polymer raw materials.qUiaetitative and qualitative composition of
such waste was analyzed and it was established that the most frequently used types of plastic are polyolefins. Since thenmeahaf a
large amount of plastic waste is a difficult task, the state regulationtloé polymer waste management system is of great importance in this
area. In Ukraine, this is being implemented thanks to the adoption of the National Waste Management Strategy in 2017. gsmesgeof
possible ways of recycling polymer waste was carr@d in order to solve the problem of shortage of polymer raw materials. Today, polymer
waste can be disposed of in three directions: material (polyma&w material); raw materials and energy. The main methods of their
processing and directions of use dfetobtained products were studied. The most popular methods are physical, chemical and thermal. It has
been established that the recyclates obtained in this way can most often be used in the food, processing, constructiciesn@ssivell as in
automobile and aircraft construction. A fairly promising direction of using recycled products is light industry products with additional
hydrophobic, fireresistant, flameretardant, conductive, heatnsulating, anti-corrosion, airtight and other operational propsi es.

Keywords: polymer waste management, polymer waste, methods of waste processing
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BABYCH Antoning KERNESHViktoriia, TKACHENKO Daniil
National University ofTechnology and Design

USE OF ELEMENTS OF 3D PRINTING IN MEN'S SUIT DESIGN

The use of innovative methods and constructive solutions,-tyical textural and structural materials and elmerts of 3 printing
in the development oftte design of models of products of the fashion industry, and in particular clothes, attracts the attention of fashion
industry specialists, starting from interesting and creative ideas, creating collages of iasjmn, performing quick black and white skehes
of products, selection of materials and components, as well as in the detailed development of elements of men's suit tmmsstruc
Development of an assortment of modern and creative men's suits from varion-typical materials and elements for #industry is a bold
challenge of the designer to society, his idea, vision of the world of emotions, fashion and beauty. This is partly anrofypmrisave natural
resources and use as decorative elementsha guit 3 printing details imitating metal chains.The article investigates and analyzes the
relevance and technological possibility of using 3D printing elements in the form of chains of various weaves for the afessigollection of
men's suits for indstrial and individual collections.

The issie of fashion trends in the design of men's suits has been studied and analyzed. An analysis of world brands of clothing
manufacturers was conducted, the theoretical feasibility of this development was proVedresults of theoretical and analytical resech
on the possibility of using bold constructive ideas and solutions in men's suits are pres@wdedloped a sketch project, 3D models of chains,
made with the help of a 3D printer "Prusa" chain samples foe usthe men's suit collection. Samplesodules of products were made in the
material for visualization of the ideaThis development was presented at the startup competition of works of young designers, Kyiv KNUTD
(2022). The feasibility of this developmehas been proven theoretically. The calteon of products will be presented at the competition
"Cave Chestnuts", Kyiv.

Key words: suit, color, shape, construction, manufacturability of the model, 3D model, fashion, innovation, demand, product.

1 sfls@dstetss dzj 3 £ L OcOdz? detsdze o G dzw H
SO "ILsTob6w o90Oydzdeoddid dzOzCtse dd3d yd tthOClsq’udchdscf
stsMmisé d3j mMdmilsj B3O dzj odfOHCts9dn ftejHd3dj Is' o we! 9 HW

LOHBesdz dzdIsd tsftse dMmis' -jddjds doyais dz' f Sis 6 jdeidis e 3Oy " 2 dzts

JHY OddLdzj digsj HdBjtflstsdz ff j toh 5°v  di)jlasupChf) detdsts fipss' H dHddf  °  ditsy § o d
k' d € Hdv LORdMlE ' ZO o' H ntdksHEZ, BtkzHE IO §&hCBHYJ
GOl jt6' Oz dzj BO° hssddeosct L &OUf BehMAa@hdEsy &€& 0k de
fls O dzn R Hdae ysc s M sydoOUO, wed2 Cto' &5 Edd sOwddR st e

32 Herald of Khmelnytskyi national universityssue5, 2022 (313)


https://orcid/org/0000-0001-5061-3292
basienka@ukr.net
https://orcid/org/0000-0003-0572-4107
kievfoot@ukr.net
popovkin.і@ukr.net

ISSN 2305732

fjehsyjteectsots §aMmsOsls! §dlsOdedzy jMmsjlsdsq, Std stk, % OC!
Cdzdztse Oy &gk bijjdsdsdztsc T 2 k2 o d ¢ wds g dalsdzdz’ Mo $L B 2 dZOBME ¢ d,
kCOddded btshs) [1, 2].

[BHO ftiis' 2dts Lds dzs' Is' v ' flseobts ' IsddyudOmse | gt
BHWGE. 1Ocd dedz" HJLO2dzj o' o EAEHG jacd tom el dasts d L i mafls L s b
o BHWL' ' otjhl' BJLY fiClkdodas® L O desé ' Mdzzs ys' Wt
Lt ¥sttdO yd S sdhkt
ydsiss dzj dzdz?v o dJtstsB Iz, C R

© 4
Cy'"w BHwWGEk, ®HBOLjt' Odz, Ctd& st
B Ostsp O cla(BOCIzG)ozcldz*OIﬁlslzodzJ ded &3 Iz
fted teLtesBY' dBsSH] dzj ? s 9' ysets Ctsmlsse Bz HEZY] 90y dzde ts
Jdzj Bidelsd £ Ctsdzj €y’ odte ‘o [3, 4].

ldetslstso d®fdz'o dipise B vz G el © Kz i @ dpdedz® oz ts®,h I3 j IsiPIE
" dzdzts 9 PUYBSQR ' dAGB;ls [ RAdeE dz , f ZOMIsE, BIilsOdz Isshts) dBOIsjte’ Oc
sB' 9 dzy L o8 dedzd o3 . [ H dzOC ff ddzdardzdated Af J detg dedsB C o d 915 Bi 'R e
ddz 0L drls dzOff tow d3' o 9 zokz vy’ ‘ od¢ sted Mmls Odzdzw Is § ~ dzts dzt
Odzj 2 ( jdzj B dels' 9) odttsB' & ' Ldedr L O ftodL dzOyj dedzw dz, h t
hlsOB On § dzOdzj Isizfj Chtdscatdse "L'B J'to j by goalzh | dadds (BLE " alz) G BEls?2 ®©BHK!
JClskzo Odedz yYtsdzso ' ysets SCtsfhiss iz ftso ddedz’ BEIsd BOSC Md Z3Od
CHOHdses dBdMmisi ylse O, 5B tc Odz' st lsd BOdz ‘datstp € #sdAf) Is & 5 6zig g §
stoj dzdzv omdeswdztd dzO ffj € Bedalzj dzts¥ MG ZOHtsets® [ 5, 6] .

=g T o
eSO TO

O dzOdz' L HEBMd HYyjd@ O fked SOY' 2

[ sfjdz Hy j dede" 8 § dlsOdz MezyOmdscets ¢ dOmMdudksets ' Sk
dhstekzSy' ° O IjRdtsdse' ik de0-BQibzddedzy o dotaf:sts Bo' o' dzHdzviflastals
fsodn ®&Okjt' Odz &8 HA&Y EOdkL', wW¢ dOftwdS &OH 3D HEk
sfdz yjdeSts, 1. vEfte' &0, v. 1 StdkO' 90, 5. 1tfjlskh
Is § dz€ of .Gl O, vz 1 0Bdy, 1. s J8tddzj ' h , B3 dzts HYdjrte Isg) wigCded R 7,
"jemi SO, uw. [dqifrSd2, [. cyjdSs [9, 10]. 1tslk]
stezSIsdodedrn ' "M jdz2, Ctoj Olsdodadrn Isj n dastiiycizdd Ib@ tctsB (20
2 yYyofm 4 shkstedBLk'H)dzH O dedzv , LSty &3O 9o " deHEMlste" d
Odz dz' Mls! HOMSEE HEMd HY j dzdzv .

OI ) — ;_Hwn

NStz ds o Odzdzy Yy’ dzj 2 MOkl

[jtt toBisEsSO HJL QBdso 'SUES yC sMist iz - @O Is dsurde® *
shd HYJ ddz? 6igOdef e BdalsekzS Yy’ = 2 ysdse' yscs Cwshlss Bz,
deslsso dzj dzdg? o iessEkde,5MB ' s © ¢ 6 5 o OISO  H df B dzB S8 dzj dzdz”
S y' skOdz b o dtccB@®E i ddsohif ciewsL OB dd? BHich OIS

220 I

1 §C &zOH Ghdse dscts GOl ' Odk

[MMdzsodzd 3 L OoHOdzdzY 5 HL O2dzj to' & ° Mlso stcj dzdz? B OG Olsts
dzsfde jdz dzgdn, CtjOlsdodsdn odttse' o, tigsd 0 ' BOEB! HOYHES M iy
blsd d' lsOfplsia] o Bfigs* , o HYto' HOSIs! flstcjBOd ' MBOCOE MYy syd

vlsotstej dzdz? SCtojOlsdodzgsets HOLO2dek yYtsdse ' ysets Csfmlsy ik
sBo' Clsiz, odzj offtctso OH Y j dzdzW Wz BoL ool wdsoBrdz® to @'z Kelzd dets dst®© Y J
jdzj oy ddlsH j sOczj 2) OSSR wC 3D f' Cd, d&Ody® 3Cd, dzOS &ZOHES (

l ftcso OH Y j dgdz? dzj MIsOdzH Otelsdzd s " h jdz@ IsO * dzdzgso Oy’ 2 dac

HiSL o Sdzw * HdL O2 dzjdzg[A IsTflem tstc dvistd o0  drGHB tc Oy j dadgts * 'o,dzz B s te © d;
ftcOG dzj dz' .

ltcsOdz0dz’ LzoOoahd tjLbkd IsOd fshkSCtsosdts HsMmdz HYj dada?
"dzHEMmilste’ T By dz0 LtetsBdlsd o dfdese ¢ (st SIS js,oddWR ¥ ddtOdyBdgley |
sjrdessdztse’ ® 3D jteBCE W' v gOdzj Wz ' s odSstedMmistsolze s Mw Mk
"Hjw QOolbtste' 9 wBBlsd "tsHis L OMlssMmize Odadzg” j dzj d&3j dals® @ 3D +
Cofmiss i3z & odcedzwHCh&kOdd & d! ydsi igOldAas o ° z0 gl € § s @B gz &
OCkkOd dzddg * Yy ' S$Oodd3 ftets' Clstsds HEsMdz Hy jdzde L fSHOM h 55
Mo tstej dzdz’ Btede' dzgOdz' dedm o dtetss' & [ 12, 2].

WHJVY sLtesBSd, WwWCO {tgydsjitkGeldzjodz@z®Ir daj’ dediM® eigtst@din .dzdd ) |,

o ®EOIjt' Odz' f 5b H HzQlzzl g BFOKHP2 wf Odz' V. v OdesS s Otedzj da,
ftod MisteOMmls " . sBtedHO, WwC o' HiSBtOY jdzdz" M3 dzde QL Isktc. dzj ¢

rdzv  ols' dzj dzdzd ' Hj " LG g G| @&isdzj G~ L | dzj d&3j dals Ok
ftojHMlsOodzj dzd?2 ©® HOM 2 MkOklki (tdm. 2), LO jMm¢' L OB
HiszCl (tedfm. 3, 4),  lsiffos & BgelZy fsiF O dals iz@® ¢ yig tz'dzO dzB BEMY , s
stsoh ddzO fls' dzCd odtselz 0, 8 &, LROY o daz@adas iz $2t0D%0) dzisy QLfifc OHLt
Csfisy sz dzO 3D fteddzlsy o cPrusaé o kd@tcs OF d&OBtwOlE'
9 d ¢ ts)s difstalis B dz LtcOLSd odtesB ' 9.

S.vv‘..”‘”“_“ “’,,LT\5,20’22(313)“_“ ,..‘Ss.a",v



Technical sciences ISSN 230-5732

tdfp. 1.0U" W QaSteytsets HYJted dzO ' H ' ftes' Sk Ctsdzj Cy'’ yYbdztse ' yts

tdf. 2. [(MSfeedObngs@Pey' ' uUsdkss' yses Sohlss gk L j dzj &3 dzls O ds
(SdzjCy' " ¢liedmlseOmls: ¢, Oolbtt . uvCOYj dS )

3. 1 i®BPdsLOYIP HuEkSlk CsdjSy' ' usdkse' yusds Stshlss kb
BEHj 2 HikS kD DdEEms] qidzj g Hdstzg Odes ¢ 5§ dzj d3j dals iz

34 Herald of Khmelnytskyi national universityssueb, 2022 (313)



xw e m e ISSN 2305732

&8
(B8 B
1) 7

e i

H

(0] B 9
tdm. 4. 1" LEOd LOy' v jdzj d3j dzls' o ' 3uks HOctzifldzr grlzw f° HY OC O ¢ s5d
Ol jMmMe' L BsHjdz ESOFEIVBDL dgseej dgf J dzj BB3j dzelsk € sMiss Bz ;
9io' LEOdE LOYy' w Mm' IsCd Jdzj 3 dzslz S tsfls® dizkz

IIsyd, Hdzw o fftetso OHY Jdzdzgv Md3' dzdo dr
dzj d&30° BdY HAY fd sk 2t WOdsOL
sdesizof 8¢ OL 2 dz01 A H ' eEHyBz dZMBEE O

y' €09 BOIs j o' Odzd ‘ ¥ stedizd Hj ls Odz
Cdedzso Oyt 2dze’ " HABHJ Isj ndetscztse '

tesLtesBSd ols' dzj dgdgv dZOEZCBBOots fsSte' °
fots' Clk yYtdtss ' yRdhdd dgds M3sP diztelz € Izj.dzj{
OCbkzOd detss  *° f tfists1 SOtatg 8 (] Hisfpdz' HY
oHBME cdzOdzj dedzv BsH jdzj 2 ' Isjodesdzsa ' 2

ldfmdeso € d L HOdsEts HBMdz' HY j dadg™
fsHOd hdr Lo HSS E HOdB®BE
1 slsOdztsoa SO L OH Oy ' jRIsts dzffj dadew Is € to

fjtejH dzOIthsaqu3q’cfd3Gchlzfr]lsdzj‘ T s 'dsis'Hd o
s steyts WOodzlsoL " sO@ o " Hyklklsw fsls

cdzdBsC dn L dzO dz hsH s HdL 02 dzz Is ©
{1 d®B. 3D f wduissads gle)qtcstss‘a HOdse s Mjedj dalslz. 1 jL ydna |
(ZOB stOlste' v COW,jHdsd Isgiy detso " Is@bg et 9 Olsd jSEMSCdzrLdodz odttse (
[ swelgdsdpEase s tjL kzdz! sOk totsB
tesL 9 do O ydm: ;er]u’cjtequjdzlslzﬁuq L dBOljte. OdzOd, ¢ tsdzmlistel
] HOdz' 2 Histye®d iy j dats fles0dz0dz’ L 59 Odzgs  § dIs O daflasfids OC sz ©
odCstedmMisOdedzy j dzj d3j dzls * ezO &D® HLG'zE to'zL B daf piej § dzj Isj dz@ H dz2
yssdzse ' ysets Ctsfhiss Bz fesdsdmdzsodr ° " dzHdoe ' HEOd dzdr Ctsdzj €
{ SLtctsBddzjddsts2 C 2 jME" L' 9 IO 3D dBsHjdzj?2 Cwdzj Sy'’ ytsoc

9 dtte d M Is © dzdzv d§ SiEUsAdiizd@ds=d o ddf AU d2d - ¢ ezt t§ didn

l Jeslstsodzjdzgs L O HBftsdBitcets® 3D fteddadsjtc® ¢Prusae o I
(s1vur) LwOLSd dzOdzye 3¢ ' ® Hdzw acfQBtscﬂfr]:{l&?GsdbdﬁVadzu-dﬁsmdzmgq
odette &@OIj ' Od H dz'dzlzeff "toLEici@Es O @ts " 6 d L ®©Ed3ND Odztizl C v | B O &zjs2iz]
fMzyOmdedr odttse' & ' dzHEMmIste’ = dBisHJ.

[ Odzz tetsL tetsBC Lk ftojHMISOodzj dets dzO CtsdeS ko' MlsOtelsOf * o
(2022). so jHjdets s stc'j gl y@BtEesH stp'sdztcdz 8 § o 8 ikl O df delj dz® d 2@ ¢ tsd
¢liyjtem: ¢ C Oh IsOidrjel,y ' &. ogdcsB." © BEH] HtojHMmisOs dzj 2O dzO
Bsd lojtemtf j SIsdo O3 YsHOM hdr tisL o' HES [k H Odiidadzof tew o
fteOClsdydz® tj Odz' LOY" " v " HJ2.

] "bjtcOlkztcO

l.we OMj dzf ts | S Jot' Is' he' ' d 6. 1., w09 d&O [.
"dzgHEMiste T HB G dzss G)dzJ ded m-o etk d& 2 § wismdzB®dzo ¢ wdzy PBFIS 5o s  d
2020, 3. -49 36

2.4 W jtc L O M ls sifedzekipdz@anrotediDru/blog/primeneriehnologii3d-pechati/

3,1GdeH teddzS 2. 1" ydLrdwdz0 ' dzgHbkflste’ v dBsHd. [ 2 B' L d

4.0 ¢ 60O dzipitel) dzHJdS 5 ht t p slOukrAirshi-ekd-baendyiakirpikiwut-sia-predovkillia/

510 ¢ sdz0O' 9 0 wu. 1., ZOWwLOdm! €O vu. 1., 1" ¢dz0’ 90 vu.

WOR"oyw L HdL O2 dzk tSHWGIz. 1 OkSCBoad?2 WOREMA22 yktedzOdz Ar t
6.s sdzsfdz’ yj eS¢ s Ju.l . Hlﬂ@dﬁmdﬂﬂ‘dad@’dlsdzOtGIst!dzﬁ'(B#Jts:ﬁ]lslzjf,IstmO’ defr
Codzyj fls. IJGCO ljteisd3q’fndz1sa fnls-'24 wdzH 2fMmlste* w dBsHd. 2017. ~

ST s T ©C T I52022(31397 7 88 T



Technical sciences ISSN 230-5732

7.skdzjhso @ w. ., 102ykz¢ 1.1, l dSstedMlsOdedzy ' dzdztseo Oy
HdL O2 dz SHWYGE. A d wlagies and matehiadsnfiar indubtry &nd ¢thl monment: Conference
Proceedings. International Scientific and Technical Conferenc32Qctober 2020, Khmelnytskyi (Ukraine).
Khmelnytskyi National University. 2020. P.1671.

8.ykft' dzOl mfplszh dzOu wiE@iftc RO Y W 5tc 3, MstezClskzted 2 Bz2B86 & 5 dzts 6
9 B tc O dzdz® dZOtctsH ' 9 4C OdeH d dzgOo " L By stss tesL tetsB € g Csdzj ¢
d&ZzOy' sdzOdz dzse s kdz 9 jtemMdlsjlslz Isjrdesdzse” 2 SO-2MdL 02 dzz. w j t6°

9.0 steh joMmf §A&Mdz' vy j dedzvdzoLfjdifdets 6 5 GWie QL odz@ddz® d2'dadiats’ da0dzO M is d o
ZOEzteOdz dzgdr N C' 18 Hdzv ojterlz oLEIkY IIsO "¢ tceOdzOdzls] t6j 2
Edz o jtemMdlsilsk jrdetsdzse’ 2 SO HdLO2dzz. BB jte' W v jnadz ydzg' dzOk

10. Prybeha D., Julia Koshevko, Svitlana Smutkfmlodymyr Onofriichuk, Mykola Skyba, Oleg Synyuk,
Svetlana Kuleshova, Svitlana Pidhaichuk and Borys Zlotenko. Analysis of methods of printing images on textile

materials and evaluation of their quality. Viakna Text i | . 2021. VoirdueL: 82(2) .
http://vat.ft.tul.cz/2021/2/vVaT_2021_2_8.pdf

1. MO jdeS 5 1. 1., 1ljttBO w. 1., [EyYySjtt uv. ltotsL hEHASTEzs ¥ §
Ctsdzj Sy ' Y desytsets tsHWEkZ L od¢ tsted mis2Gldddzy d©3 Qo IgitDREM) . C dun. fltcldd

12/ ydtcj sdzOQtcfc stdtsqg O 1f . & . 1 OfflssMmMizeo Odzadzy W OCIsktc © HJL
v Bte’ w B ssHJS O-t8d DisdsO @dizts ’ - isitsp dpmis s fls Z LOCdzZOHOR &
IMmMiEzCtef t@OBE.. ,C18Haso 1s19 21B. . ][ B 20t ' d&.dz dgOy.4 . 7 juH #Ctsots
[tdHEBA : 1. 1. At dz2 (etsdzse. tj H23Y. O " dz.]. mOts' o

13 ' Csdz0' 99" WsdO', 90 uU. w. ,Jl dr dzQuelztzy S tedl2.sd3 o s ©
f OtcOd3j IsteidfeztzE s 0 ftetsj CIskzo Odzdz Casldz] MdZ2dE GEH Az " X dBE s d2OvY

bdz o jteidlsjlsk Isjodzsdzsc' 2 5O HEOQT dz-223u bto' W u. v 21 yd &0
4ykfte' 20 1. 1. {6d ©zwoiyd thshin dtdsEs B EzedOda dz ¢ |
H] 2@z 6O BHWGEE o MEzyomds 2s d daifpmisted 8 dgdy'dsdzddzipdxlc s Edz' o

HdLO2dzz. wjte' v "ujnmndsd ydg -288&0OE¢d". 2015. -~ 5 (90). C. 23
15,1 OtcH OB R OH L § w. ., steslssoa © U, A Iz yOofmdz Isj dzH § &
sheo' Wz esyjm' . 1 " Mdzds¢ s185Y[ ¢l dOBYylseasL &ZDo HBo tse |

6yedte' 20 1. 1. djcedgidelsOy v dz dz 2 dBSHdSEts BHWGEE o
2014. - 1. o . 33137.

References

1.Ilvasenko M. V., Huyritishvili A. V., Savina M. I., Harkava B, Kollie S. M. Adaptatsiia fashiemdustrii do hlobalnykh
svitovykh protsesiv. Naukovey r obnychyi zhurnal ¢l ndustriia-“4mody. Fashion Industrye
2. Sfera zastosuvannia 3fruku. https://anrotech.ru/blog/primeneméhnologii3d-petat/
3. Ohliad rynku. Vitchyzniana industriia mgdMii biznes. https://msb.aval.ua/ru/news/?id=24843
4. Ukrainski ekebrendy. https://shotam.info/tef0-ukrainski-eko-brendyiaki-pikluiut-sia-pro-dovkillia/
5. Nikolaieva T. V., Shafranska T. V., Nikolaieva T.Natsionalni tradytsii yak osnova pidhotovkykfavtsia z dyainu odiahu.

Naukovyi fakhovyi zhurnal -MBt and Design. 2019, -~ 1. S. 140
6. Kolosnichenko M. V. Nikolaieva T. V. Stanovlennia ta rozvytok mody na zlamy stolit: ukramskyl kontsept. Lehka promyslovist.
Industriia moe4. 2017. ~ , S. 20

7.Kuleshova S.H. Naichuk D.P. Vykorystannia innovatsiinykh tekhnolohii dekoruvannia u fashion dyzaini odiahu. Advanced
chemical technologies and materials for industry and the environment: Conference Proceedings. International Scientifibnmad Te
Conference, 223 Cctober 2020, Khmelnytskyi (Ukraine). Khmelnytskyi National University. 2020. P17

8.8.Chuprina N. V. Postushna Yu.O. Transformatsiia formy, struktury ta kolorytu tradytsiinoho vbrannia narodiv Skandynavii z
metoiu rozrobky kolektsii aktualnoho odiahuiskiyk Kyivskoho natsionalnoho universytetu tekhnolohii ta dyzainu. Seriia: Tekhnichni nauky.
2017, -~ -Bl4. S. 206

9. Borshchevska N. M. Doslidzhennia vplyvu lazernoho hraviruvannia na fim@édanichni vlastyvosti naturalnykh shkir dlia
verkhu vzuttia tashkirhalantereinykh vyrobiv. Visnyk Kyivskoho natsionalnoho universytetu tekhnolohii ta dyzainu. Seriia Tekhnichni nauky.
2020. -~ 5-56150). S. 46

10.Prybeha D., Julia Koshevko, Svitlana Smutko, Volodymyr Onofriichuk, Mykola Skyba, Oleg Synyuk, SvetlashoKa,
Svitlana Pidhaichuk and Borys Zlotenko. Analysis of methods of printing images on textile materials and evaluationa#litiyeivigkna a
Textil. 2021. Volume 82(2). R. 634. URL: http://vat.ft.tul.cz/2021/2/VaT_2021_2_8.pdf

11.Ostapenko N.V., ¥rba S.V., Lutsker T.V., Antoniuzhenko A.lu., Avramenko T.V. Dyzanrobka kolektsii zhinochoho odiahu
z vykorystanniamaetr sk yk h pryntiv. Art anid25Dbesign. 2018. ~ 1 (01). S. 114

12.Ocheretna N. A., Hryhorova L. S. Zastosuvannia faktur v dyzaini odiahu. Chas mystetskoi osvity. Teoriia i metodyka vgkhovanni
khudozhneobdarovanoi osobystosti u zakladakh mystetskoi osvity. sz VII Vseukr. naukprakt. konf., 1718 zhovt. 2019 r. : [u 2 ch.] /
Kharkiv. nats. ped. uhim. H. S. Skovorody ; [redkol.: V. V. Fomin (holov. red.) ta in.]. Kharkiv : KhNPU, 2019. Ch. 2. $2331

13.Nikolaieva T.V., Nikolaieva T. I., Diachenko YW. Vyznachennia pryiomiv ta pryntsypiv parametrychnoho dyzainu v
proektuvanni kolektsii molodizhnoho odiahu. Visnyk Kyivskoho natsionalnoho universytetu tekhnolohii ta dyzainu. Seriiechiiekiaky.
2017. T2 S. 216

14.Chuprina N. V. Rol suclsmykh tekhnolohii dyzahdliialnosti u formuvanni kompetentnostei dyzainera odiahu v suchasnii
industridi mody. Visnyk Kyivskoho natsionalnoho uni verCs2B328t u tekhnol

15.Hardabkhadze I. A., Ktova T. F. Suchasni tendentsii u dyzaini odiahu ta yikh vidobrazhennia v osvitnomu protsesi. Visnyk
KNUKi M, 2010. S. 3971 46. Seriia ¢Mystetstvoznavstvoe.

16.Chuprina N. V. Sehmentatsiia |inii modnoho odiSahw®B3v 3s7ft.rukturi

1 OH' 20 dzO/ Pa Rk09.2022z c ¢ Ow & & ¢/Rriat€ldx01.2022tc

36 Herald of Khmelnytskyi national universityssue5, 2022 (313)



oL, o ISSN 23075732

DOI 10.31891/230:57322022311-4-37-41
uvrs 685.34. 341
1 ¢ 1 ROWzls tsdz' dzO
sd’ eams €d2 dzOy"' sz jtddde TR HdE'L O teldiyd
https//orcid.org/0006G-0001-5061-3292
e-mail: basienka@ukr.net
1ot ¢y undg ¢ O
sd oM €d2 dzOyY' t5dzOdz' dzgd?2 Ekdz' o g
https//orcid.org/0000:000247153851
e-mail: helgaranina@gmail.com

Jes g cO
sqd ef Cd2 dzOy' s5dz0dr dzd? kdz o tefd

Is §

Is

Is §

emailkpopovkin. " @kr.

Aftfoléeric ¢oeftuvrRiprovu v [ flwy gL 1Tyv

1 vioemulorrvcd JefsfrIJuuvrs AfTIR w §[]

1¢ fervJlw [fotstruvrRULLIRM o] wrrp?

P o . 6 ~v A w gy . (ot~ ~ . o~ ~ h ~ o~ ”y ~
3 - - - N < 3
S >~ ~ ~ Fad ~ M ] e N T N A w ¢~ y (e N - v - y
< - < 3 -
© - o~ -~ ~ Av ~ ' ~ ¢ ) s i ouv (A ,Vn8. X! e~ 71Ny v esu A e )
3 3 < - i < . L < 3 3 -
)t ” N v N e N o~ ~ 3 7 z v e A~y e~ Ry ~ h - oo ~ ~ v A7 ' i
K 3 C e w e .
) - ~ P 2 N R > RS N A ~ - ~e A ~ A w
. 3 < + (2
~ = ~ N N | h, ‘ ~ o~ - ;oA o~y - ° ~ A A~ = -
< 3 - 3
~? s~ w T a v 4 o~ - ~ F\ < — A~ A Ty v A [ ~ RN y A7 P A ] ~
< 3 3 3 3 < < < 3 «
-~ (v - - ~ e R - (s~ A e ot “ % o~ §% “ -~ ¢ N o~ .= < N -~
3 < - 3 - -
~ > ) o~ oA - ~ h e ~ v 7~ ) ~ y o~ A ) y ot oA
< 3 - 3 -
L N T U R now -~ N e T N A v v o ~? A w A 1t ¢ (1~ v Y o ivte o’ f we? ~
- < <
NP - - N ° A~ - ~ o~ ~ - y RS T R Y f ~ -
. 3 . 3 3 - . 3
~ - -~ ~ ~ ¢y s - < ~ =~ C i | (;l A ,oe gt~ RS ~
< - — , . -
— ~ (A A NTR ‘8 o ~ » 7 A~ oo o 2 -~ o~ - 0~ - — Bl -
3 3 <
‘ v~ N y 7~ > - - - ~ - ¢y > - - f ~
3 . 3 < <
¢ A w v f h $ — < ~ i A~y 7 - y Vs e Y ~a N vy oy 8 I N T e L Y
X . . . a
y o~ . v o~ - f -~ ¢ - y ~ ~ ~ 2 8 L ~ ¢ A >~
< s o
-~ A w oA ¢ ¢ N ) o~ u x A ~ A ° 1 P ¢ h 8 Aw o~ -~
~ ~ o~ % d ~ Ay 7 v o Aﬁﬁ oS A F] (1 oA o~ F] yAv s v gw? v - ~
- N - ¢ ~ ~ Ce T - N
-~ ¢ v - - h A v e - - il h i > > ~ e v 7 o~y h < < f h ~2 A ~ 8

BABYCH Antoning GARANINA Olhg MOSKOVA Olha
National University of Technology and Design

FORMATION OF THE RA NGE OF MEN'S SHOES TAKING INTO ACCOU NT THE CHARACTERISTICS OF
SHAPE AND COLOR ON THE BASIS OF MARKETING RESEARCH

Colorism and constructivism in the products of the fashion industry, and in particular in shoes, is not a new phenomenitn, but
appears moreand more often in the works of moderdesigners, it increasingly affects fashion and the consciousness of consumers thanks to
the opportunity to travel and contemplate the world, to study the peculiarities of different cultures subconsciously trfiegn ta.
Interesting color and design sotions in shoes give the products functional completeness and expressiveness, and the wearer unique feelings
and pleasant impressions.

The use of nostandard color and design solutions in the development of shoe modélaas the attention of fashion indstry
specialists, is traced by a chain of specific actions in the "birth" of an idea, creation of a creative source, sketdhuigrsef materials and
color palette, and in the detailed development of object struetsi

Development of an assortment afen's shoes taking into account the features of shape and color due to the use of color accents,
compositional and structural elements of shoes.

The research used a theoreticahalytical approach to the review and angsis of scientific and technical Erature by direction.
Marketing research was experimentally conducted to determine the most important forms, functions and color solutions ofcggaduhe
opinion of consumers, which will make it possible to analybe tesults of research and predict successful and profitable assortment of
men's shoes.

The classic designs of men's shoes have been studied and analyzed. The peculiarities of the technology of manufactuiétgy produ
materials, color solutions, innovate techniques, technologies and taolfor applying color to materials, individual parts and finished
products have been studied. Factors influencing the formation of the assortment of men's shoes were studied experimémgaigults of
marketing reseach on the possibility of using boldonstructive ideas and color solutions in men's shoes are given.

A line of sketches of men's shoes of various designs using modern constructive and color solutions has been developed, which
includes an assessment by exggeregarding the relevance of itsse in the formation of the assortment and production of products. Samples
of shoes were produced and tested. The use of classic and moderatanmtard accent color techniques on the finished product for the
production d shoes of this segment is predictethe increase in the manufacturability of the model due to the successful shapes of the parts
of the workpiece, the quality of the products as a whole and the increase in demand for shoes by creative Ukrainian designers

Key words: assortment, color, shag design, manufacturability of the model, marketing research, respondent, influencing factors,
demand, product.
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KAMINSKY Roman SHAKHOVSKA Nataliyg KHUDOBA Bohdan
Lviv Polytechnic National University

EXPERIMENTAL RESEARCH AND GROUPING OF OPERATING STAFF
OF SEARCH SYSTEMS IN THE SENSE OF STRESS RESISTANCE

In moderninformation and search automated systems, the main role is played by the humachine interface for decision
making based on the detection of objects of a given class in the information field. The human operator, as an elementaof suetface,
carefully reviews the provided information on the information fieldthe monitor screen, analyzing images of scenes, for example, pictures of
territories, economic tables, abstract data, etc. Based on the received results of the analysis, the operator fochmosesfrom a set of
alternatives the appropriate decision, for which he mostly bears some responsibility. Such, let's call them primary sqlo#iartse both final
and the basis for further functions of this search engine. However, among the factatsrttoneway or another can negatively affect the
quality of work of this interface, one of the first places is stress in the form of a collection of micro strébsemain goal of this study is to
develop a methodology for the organization of experinmiehseledion of operator personnel based on the study of their behavior under the
influence of micrestresses. A humamachine interface model has been developed, which takes into account the change in the functional
state of the human operator. The presid conept of the difficulty of detecting the object of attention contributed to the development of a
special sequence of ordinary test images with stressor images included in it, and presented models of the flow of présstitinages to the
recipient. With the help of descriptive statistics, the parameters of individual boxplot diagrams were determined and the recipient group was
clustered. Overall, the proposed approach based on the example of the conducted grouping makes it possible to enshjeetthieyoand
efficiency of the professional selection of applicants for operator specialties. The developed methodology is of pragiaghmre and can
be used in systems of training, certification and professional selection of operator personnel.

Keywords: ofrator activity, time series, stress resistance.
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ASPECTS OF WETTING OF HYDROPHOBIZED SURFACES TEXTURED BY A
FEMTOSECOND LASER

Extractive methods of obtaining textured surfaces to ensusuperhydrophobic properties must have chemical
treatment. This work is aimed at determining the influence ofettthemical class of modifiers (silanes, pediosilanes,
unsaturated longchain carboxylic acids and low molecular weight polyethylene waxydathe level of micre and
nanotexture organization on the characteristics of surface wetting. The work involvexttring of anodized aluminum with
a femtoseond laser to create structures. As a result, two types of textured surfaces were obtained: witbgalar
microtexture in the form of columns with a square section, and a disordered fractal nanotexture with emahthical
structure. Chemical treatment ofhte obtained surfaces was carried out and their effectiveness was evaluated. The study of
wetting properties of surfaces was carried out by the Zisman method both with individual solvents and with the use of
mixtures of solvents. As a result of the workjsishown that the choice of the modifier of aluminum surfaces textured by a
femtosecond laser plys a decisive rolen determining the wetting properties, namely the value$ the water wetting angle
and surface tension, at which the loss of stability the Cassie state is observed. It is shown that the influence of the chemical
composition of thenodifier is more gynificant than the dimension of the texture on the surface. In particular, it is shown that
in the case of using silanes and fluorosilanésis possible to achieve a water contact angle of 355 t K 11 T AT T OA@60
while the loss of the Cassie state hegbelow 4649 mN/m. When using hydrocarbon modifiers, it is possible to achieve the
same highcontact angles with water v w y K /Eici@ but thefstatility Af such surfaces is much lowds5-65 mN/m. The
difference in Cassie state stability betwesricro- and nanostructures was found to be within the measurement error.

Keywords: hydrophobity, laser texturing, nanotexture, fluorosilae,surface modification.
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Formulation of the problem

Extractive methods of obtaining textured surfacks, example,chemical etching, texturing with a
femtosecond laser, etc. to ensure superhydrophobic properties of such surfaces should be dupliteted by
following chemical treatmer{il]. This can be done through a wide range of common modifiers. Debkpitarge
number of works devoted to the preparation of extractable superhydrophobic surfaces, they do not contain a
structured comparison of the effeeness of modifiers. This woris aimed at determining the influence of the
chemical class of modifier (representaves of the class of silanes and perfluorosilanes, unsaturateethaiy
carboxylic acids and low molecular weight polyethylene wax)thatevel of texture organizatio(micro and nano)

on the characteristics of surface wetting are andlyze
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Analysis of recent research

The lotus effect is based on the special topography of the wetted surfaces, which is combined with their
low selfsurface energy [2]. The latter is undgood as a relative decrease in the van der Waals potential of the
surface due to th minimization of polar interactions in the sense of the Oweardt theory. Solid polymeric
materials with their own surface energy i tlange up to 20 mJAnas well a their corresponding thin layers of
modifiers on more polar surfaceseauitable dr this task [3]. The latter is widely used to reduce the surface energy
of relatively active materials metals, oxides, carbonates, ciles, etc., including surfacedtained by extractive
texturing, for example, using laser ablation. S#a and siloanes [4] as well as carbon chain reactive modifiers [5]
are used to hydrophobize such surfaces. At the same time, the issue of theerdfueertain modifiers on the
wetting characteristics of hydrophobized structures remains insufficistuttired.

The aim of this work is to determine what effect brings the use of different kinds of treatment agents of
silane and functionalized hydrocarbtype on the wetting charactand properties of femtosecond laser textured
surfaces.

The tasks that we solved toachieve the stated aim were: texturing of anodized aluminum with
femtosecond lased to obtain mierand nanoscale structures; chemicalatment of obtained surfaces and
determination of its effectiveness; study of wetting properties of ssfarsing Zisman technique with the
individual solvents and solvents mixtures.

Presentation of the main material

In the work, substrates made of alumimwdloy brand 7500 were used, vahi were anodized before
applying textures. The process took place iolaten of 24 M sulfuric acid with a lead auxiliary electrode. Anodic
current parameters: density 2 A/granodizing time 60 min, solution temperatage  hi gher t hamg 10 AC
a femtosecond laser (CARBIDE built into the FREEZERO1 system from&vVachnologis, Lithuania), micro
and nanostructures were obtained. After texturing, the samples were cleaned by washing in an ultrasonic bath in
isopropanol.

Silanes were used as difiers: noctyltriethoxysilane (Dynasylan OCTEO, Germany) (hereinafter
OCTEO) and 1HLH,2H,2HPerfluorodecyltrichlorosilane (Alfa Aesar, Germany) (hereinafter POTS) and
hydrocarbon modifiers: oleic acid (hereinafter OlA)damicrocrystalline polyethylenevax (hereinafter PEW).
Treatment with silanes was carried out in twa@geta impregnigon of the surfaces in a 1% solution for 30 minutes,
then evaporation of the solvent anfibr3@mimnues TreaenenvViith t h e
hydrocarbon modifiers included only the stage of impregnation in a 1%exdelution ad removal of the solvent
at 80 AC in the oven.

The value of the water contact angle was measured by the sessile drop methoethsatemixtures at
different concentridons were used to determine the critical surface tension [6]. To ¢thazacthe siface of the
sample and determine the value of the contact angle, an optical microscope witkhirabelila Optical HCDES0
camera (Chia) and the corresponding ScopeT¥iew software (China) were used. For data reproducibility, five
pointswere measuredn each sample.

In the work, two types of textured surfaces were obtained (Fig. 1): 1) a regular microtexture in the form of
columns witha square crossection with a sie o f 30 em and 15 em between tFh
disordered fratal nanotexire with the size of primary elements within tens of nanometers, and their agglomerates
- tens of micrometers, which allows us to consitiés structure as hierarchical.
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Fig. 1. The surface of samples texted by a femtosecad laser: a) microtexture; b) nanotexture

The quality control of the chemical modification was carried out according to the values of the contact
angle d the obtained surfaces witlistilled water until stable values were obtained (Table 1). The vafusmtact
angles obtained fall textured samples in the case of using all modifiers are significantly higher than the angles on
flat surfaces. The presee of this hysteresis indiea the achievement of the Cassie state, in which part of the solid
surface of the contact is replacég air.
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Table 1
Wettability of textured surfaces
Texture level| Modifier | Contact angle, deg
- 106
micro PEW 123
nano 142
- 42
micro OIA 132
nano 154
- 93
micro OCTEO 142
nano 160
- 98
micro POTS 152
nano 160

An obvious fact is the merpronounced wateepellent ability of surfaces with nanotextures compared to
microtextures. An unexpected fact is thedatively small difference in thefficiency of silane (OCTEQO) and its
fluorinated equivalent (POTS) ohd nanotexture, which, howeydrecomes obvious on the microtexture, where the
angle difference is 10A. T h e d also@xhibits significard waseepellera c e  we't
properties, inferior to s ihdaphek. Poyethylene lwshoes ot fulfith this r e ma i n
condition, although Cassie state is still preserved. A possible explanation for the decredmatoréin this case
may be the dct that this last material is able to change the geometry of the eswfathe texture (due to
crystllization or the formation of an adsorption layer with a significant thickness) in the direction of lower
efficiency. An interesting fact is the reducedlues of wetting angles on the flat surface of anodized aluminum
coatedwith oleic acid, which can bexplained by the loss of orientation of molecules that are essentially surface
active and contain both polar and Aoolar parts.

To establish wetting pperties, the Zisman method was used, previously described by uslimd@htrast
to flat surfacesin the case of textured surfaces, the character of the curve changes noticeably (Fig. 2). The curve for
a textured suefce contains a characteristic "shier" of hysteresis, which corresponds to the Cassie state, the
stability of which begins to be losit certain values of the surface tension of the test liquid. The position of the
shoulder in the work was determined thye tangent method and for PE wigs 58 mN/m. The critical surface
tension of wax is 26 mN/m, which éfose to this value in polyeflene [8].

1.6
1.4
1.2+

1.0 26 mN/m

0.8

1-CosQ

0.6

0.4 1

0.2 1

] . 58 mN/m
0.0 T e ¢ T T T T T T T T T T 1
20 30 40 50 60 70 80

Surface tension of the probe liquid, mN/m
Fig. 2. Zisman plot for: 1) micro-textured Al surface coated with PEW; 2) flat aluminum surface coated wit PEW

The presence of hysteredigtween the curve of the textured surface and the straight flat one draw
attention. The classic CasBaxter equation can be used to describe its upper part, and the Wenzel equation to
describe the lower part [9].
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The results of determining the point dbss of stability of the Cassie state (Table 2) indicate that the
chemial composition of the modifieplays a decisive role in the formation of the stability of the Cassie state on
such surfaces. The use of OCTEO and PGilees has a relatively closdieiency with a threshold of maintaining
stability at the level of 450 mN/m regardless of the chataristic size of the structure. The transition to
hydrocarbon modifiers reduces stability by increasing these valds65 mN/m.

Table 2
Energy of textured surfaces according to the Zisman method

TextL!re level | Modifier | Surface energy on the "shoultlemH/m | Critical surface energy, mH/m
o] pew e 2
o1 o : 2
e ocreo 2 2
use | pors z:s .

An interesting fact is the small difference between the efftyieof micre and nanostructes in the sense

of the stability of the Cassie state, which is within the measurement error.
Conclusions

It was shown that the choice of modifier of femtosecond {esdured anodized aluminum surfaces plays a
crucial role indetermining the wetting prepties, namely the values the water wetting angle and surface tension
at which loss of Cassie state stability is observed. The influence of the chemical composition of the modifier is more
significant than even the dimeosi of the texture.

In particdar, it is shown that in the case of using silanes and fluorosilanes, it is possible to achieve a water
wetting angle of 158 6 0 A on nanotextures, and t hed49mb/msWhenfusinghe Ca
hydrocarbormodifiers, it is possible tachieve the same high wetting angles with water5 4 A f or ol ei ¢
the stability of such surfaces is much low&5-65 mN/m.

Acknowledgements

This work was made in the joint Ukrainiithuanian research project "Instggation of the stability of
femtosecond lasdormed and organically coated superhydrophobic surfaces in a UV environment" (0122U002645)
by T -2022fen2 3. 05. 2022 tc.

References

1. Coblas D. G., Fatu A., Maoui A., Hajjam M. Manufacturing texturedaser$: State of art and receletvelopmentsProceedings of
the Institution of Mechanical Engineers, Part J: Journal of Engineering Tnbolog2014 Vol . 229 ,P. 329. 1
https://doi.org/10.1177/1350650114542242

2. Manoharan K., Bhattacharya S. Superhytaipic Surfaces Review: Funatial application, fabrication techniques and limitations
Journal of Micromanufacturin@01@V o | . .2 ,59 78. hitps://doi.org/10.1177/2516598419836345

3.Carrascosa L. A. M., Zarzuela R., BoteBa | v2 n M. , Bsgjuerm MaJ. Achievidg .sypstdikdphobic surfaces with
tunable roughness on building materials via nanosecond laser texturing of silaapésiboatingsJournal of Building Engineerin@022 Vol.
58. P. 104979https://doi.org/10.1016/j.jobe.2022.104979

4.Liu Y., Yuan G., Guo C., Ng€. V., Li W. Femtosecond laser fabrication and chemical coating etamtision ethylenglycol
repellent alminum surfacedMaterials Letters2022 Vol. 323 P. 132562. https://doi.org/10.1016/j.matlet.2022.132562

5.Chen C.,Huang Z., Jiao Y., Shi L. AZhang Y., Li J,, Li C., Lv X.,, Wu S., Hu Y., Zhu W., Wu D., Chu J., Jiang L. in situ
reversible control betven sliding and pinning for diverse liquids under uloe voltage ACS Nano 2019 Vo | . 1.3, TH57®2
https//doi.org/10.102Hcsnano.9®1180

6. Myronyuk O., Baklan D., Novoseltsev A. Evaluation of the surface energy of solids usikgpmpmnent mitures of test liquids
Herald of Khmelnytskyi National Universitg 0 2 1 . Vo I.1. . i3® Tttps://doi.08y/131891/230757322021-297-3-81-86

7. Ebnesajjad S. Surface treatment and bonding of CeraBieface Treatment of Materials for Adhesive Boigd2014t . 12 8 3
299. https://doi.org/10.1016/b9TB323264358.000113

8.Zeng J. Polymer Surface Modification: Red@ce to Adhesim Zeng.Utrecht: VSP, 2004177 p.

9.MNdry K., Nowi c ki W.i Ba¥er tartd wengel régienesw/e cellular Gbdpmoach The European Physical
Journal E 2021. Vol . 44, ~ 1021001408t ps:// doi .org/ 10.1140/ epj e/l s1018¢

1 OH2020/ Paper 0408202 i 1e@H tczC 59 OdzO/ Pri nted

¢ o ” s ' v v ) " o PSS w ”IB’2022(313)\\ -~ ¢ o ) 55, P y v



Technical sciences ISSN 230-5732

DOI 10.31891/230-:573220223135-56-60
vrs 637.5.02
VL1 [46 Pt & idzodzo
1 0y’ 5dzOdz' def?2 kdz o jtefdlsjls Af*' o' o
ORCID ID: 0000-000330056614
e-mail: ruslana.novosad.3@gmail.com

bRV U T otsvldrrvc cs [fJrvuvf? wrRuevfR tJ1V0]

AN oA w W e P I R T TE T A ROy S TR o, -

IS
>

, , , s , 5o , T
f s v o RS ¢ v v AN e e N = \ ‘s N e . K g o~ — R R 1

NOVOSAD Mariia-Ruslana
Lviv Polytechnic National University

MULTISOURCE INTELLIGENT PARKING ASSISTANT

Problem seaching for a parking space is timeonsuming and highly relevant both in Ukraine and abroad. Time spent searching
for a parking space leads to egssve traffic, more traffic jams, air pollution and increased fuel consumption. These factors also affect the
daily stress levels of drivers. Due to this, the process of finding a parking space should be fast and convettiensafe time, there has
beensignificant development of real estate in Lviv over the past few years. Accordingly, the need for orgathemrocess of parking cars of
residents of residential areas is growing. This paper presents the results of thelalement of an applicationdr a quidk and convenient
search for a parking space. A review of similar software applications was condu@tezhosed solutions use various technologies to solve the
problem of searching for a free parking space including J&Sensors, machine learningrfimage recognition. Even though they solve the
problem of searching for a free parking space, most of thean be expensive to implement, maintain, they don't provide the ability to work
with different data sources. An actitji diagram of system is pres¢éed andit shows two main flows of the system: displaying the current
state of parking spaces and displayimarking space by the number of the car entering the territory of the complex. System consists of three
modules. Theifst module is responsible fovorking with different data sources, storing the status of parking spaces, processing requests.
Image procesing module is responsible for determining the occupied and free parking spaces from the image. The third module is
responsible for the correct dplay ofparking spaces and their statuses. It is also demonstrated how the application works with differeat d
sourcesancE | x AQPAADPOEI T O AOA EAT Al AA8 4EA OUOOAT xI1 OEdisddgreatddigeiCand) AT A E A
significantly reduces the time required to find a free parking space.

Keywords: smatrt city, parking, car, convolutional neural nebrk, application.
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PEDYASH Volodymyr

State University of Intellectual Technologies and Communications

CHANNEL MODELING OF THE OTH OPTICAL TRANSMISSION SYSTEM
WITH QUADRATURE AMPLITUDE MODULATION

The rapid development of services for providing broadband access to the Internet and mulizmeontent delivery services
required the widespread use of fiber optic tnamission systems (FOTS) for the transmission of digital traffic. The transmitter signal passes
through an optical line, which includes optical fiber and optical amplifiers. In togtical fiber, linear and nonlinear distortions are
introduced into the sigal, and optical amplifiers generate additive noise of amplified spontaneous emission. In this paper, we develop a
model of the optical channel of OTH system with QAM modulatidmichvtakes into account linear and nonlinear distortions of the optical
propagation medium and additive noise of the amplified spontaneous radiation of optical amplifiers. To obtain accurate refdtmdthod
of simulation modeling was used. The bloclagiam of the developed model contains a transmitter, an optical line analerent receiver of
the optical signal. The expression for the time form of the electric field intensity of the optical signal at the transnoittigrut is given.
Modeling of the ptical fiber was performed by the split step Fourier method. The noise efamplified spontaneous emission of optical
amplifiers was formed in the frequency domain by means of the Fourier transform operation.

The quality of the optical channel was estireal by calculating the average value of the-f@ctor of the optical signal athe
receiver output. The dependence of thef@@tor from the number of sections of the optical line and the power level of the optical signal was
obtained. It is shown that to mémize the quality characteristics of the optical channel, the optimal vahfethe signal power should be used.
The comparison of the obtained results with the data from specialized software products is carried out. Sufficient acctitheyproposed
model was demonstrated. It is recommended to use the developed channel modékimesign of new and modernization of existing
fragments of networks based on OTH systems with QAM modulation.

Keywords: simulation model, distortion, optical channel, quadrataeplitude modulation
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STUDY OF THE INFLUENC E OF LOW TEMPERATURES IN DYNAMIC CONDITIONS ON SPECIAL
MATERIALS FOR INSULATING SUITS OF CHEMICAL ENTERPRISES

Domestic chemical industries urgently neeble creation of special higitlass protective clothing to allow working in extreme
conditions without endangering the lives and health of workers. In previous publications, it was determined that the necessary
comprehensive protection against the effeat§ harmful production factors is provided by the creation and use of an insulating suit, which
should kecane a barrier that prevents the penetration, and therefore the influence of mineral acids, alkalis, ammonia, salt soluttons, e
different concentratons. That is, it is about the creation of special clothing with the necessary level of provision a&sévation of such
basic protective indicators as chemical resistance and impermeability of the material while preserving the tightness ofdHacp asa
whole.

Preparation equipment and fitters for cleaning closed containers for transportation and sggaf aggressive environments can
simultaneously be exposed not only to mineral acids, alkalis, solutions of salts based on them, but also to the cériqind ammonia, the
evaporation of which occurs when the temperature drops, which leads to the anndestruction of the polymer coating materials of special
suits. For example, local destruction in contact with liqguid ammonia leads to a sharp codlipgto - 340C) of the contact surface of the
material and destruction of the polymer coating, espedyatiuring operation (in dynamics), which can lead to a violation of the tightness of
the protective product.

Since workers have to perform a significanumber of work movements while in an insulating suit, there was a need to study such
an indicator as tte resistance of materials to dynamic loads in conditions of low temperatures. Research was conducted on samples of
materials with a polymer coating, whie belong to the class of artificial leathers for special purposes from both foreign and domestic
manufacturers.

Key words: chemical industry, protective clothing, low temperatures, aggressive environment, insulating suit.
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BOLOTINA Viktoriia
Zhytomyr Polytechnic State University

ANALYSIS OF THE AVAILABLE SYSTEMS OF SUPPORTING THE SCIENTIFIC
ACTIVITIES OF EMPLOYEES OF HIGHER EDUCATIONAL INSTITUTIONS

The article provides an analysis of the existing smstsof support for the scientific activity of employees of higher educational
institutions. In today's world, in the conditions of the distancing of education, science and other industry of human adatsed by the
pandemic and war, there is a need fhigh-quality and multifunctional software. For scientists at all stages of their activity, it is necessary to
use modern web technologies and software. Nowadays, during thestidle war between Russia and Ukraine, higher education institutions
are actively practicing the implementation of web technologies for organizing not only online learning of students and pupils, but also
implementing distance work of employees of the higher education institutions, a large part of which is scientific Wmotke aticle we
analyze the Open Conference System and the Easy Chair for organization and holding scientific conferences. There arawmbegeof
systems that can perform tasks related to the organization of conference stages, materials management andnofieetant tasks. During
the research, it was determined that conference support systems are divided into several types depending on the funcpoowtiigd to the
user.When people choose a web system for organizing scientific activities of empldyeasain criteria is the availability of the resource,
which includes convenient functionality, easy start in work, protection of personal materials and personal Wéahave determined that
among the analyzed systems there is a lack of functionality thetuld allow us to conduct statistics of employees. Systems for conducting
conferences should be expanded in the field of supporting the results of scientific activity.

Keywords: websystem, web technology, web platform.
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DANYLKOVYCH Anatolii
Kyiv National University of Technologies and Design
SANGINOVA Olga
Igor Sikorsky Kyiv Polytechnic Institute

ENVIRONMENTALLY FRIENDLY PROCESSIN G OF HARNESS LEATHER

The paper presents the results of the development of the technology of gamié tanning of unhairedhide obtained from the
skins of cattle- heavy beef with acid deaeration, in the formation of harness skin without the use ofrchum compounds. For this, the
samples of the unhaired hide are thoroughly washed with water according to the usual methodsaaking is performed on the residual
liquid after draining (20%) in a drum for 2 hours at a temperature of £20 C in the preserecof 05% ammonium sulfate and 0.6% lactic
acid mixture and sulfuric at a ratio of 1:1 based on 100% concentration. Reagensemption are set based on the previous studies. Sodium
hexametaphosphate in the presence of 100% water by weight of the dimmshed poduct (PK 1) for the same temperature is used to
transform the unhaired hide into predanning components. After 15 mirtas of mixing in a drum 0,6% of the sulfuric acid diluted with water
1: 5 are added. For 30 minutes external layers of a brancé preiminary fixed. Then a second ptanning is performed due to the addition
of 1.5% formalin. After 4 hours of continuoustation of the drum, for the next 12 hours the system is set in motion f& rdinutes every 2
hours. During this time, the pH VWae of the cut of the semfinished product is 4.6. To reduce the content of environmentally hazardous
reagents, formalin is ecluded from the technological process. The use of sodium hexametaphosphate and formaldehyde instead of chromium
compounds beforeyntare-tanide tanning allows to reduce the duration of the technology by 18 hours, to reduce water consumption py 1.6
2.2 times. When using only sodium hexametaphosphate at the stage efgomeing and tanning of the serdiinished product of the developed
techrology, the toxic substances content in wastewater of leather production is significantly reduced. Harness leather @dodsing the
developed chromdree tanning technology meets the technical requirements of the current standard in terms of itlitgu@ested chemical
materials can be effectively used for the development of alternative chrome, environmentally safeurcessaving technologies to produce
leather materials for general purposes.

Key words: heavy beef, shaving, tanning, diffusioteohins, harness leather, physicochemical properties.
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PROJECT CONCEPTION OF CAE-SYSTEM FOR WEAR ANALYSIS OF FRICTION
BEARING UNDER CONDITIONS OF SHAFT AND LINER AXIS MISALIGNMENT

Modelling of wear processes is an important stage in the design of mechanisms. Such virtual studies allow
predicting the service life of componés and the machine as a whole. Modern algorithms of @ABtems allow performing
such analysis with high accuracy and taking into account not only material and operating conditions of the mechanism, but
also errors that occurred during the manufacturingrad assembly of a particular part. These parts require high requirements
to the accuracy of manufacturing and assembly, but within the tolerances of the fields errors of mutual positioning are still
allowed, which in turn can significantly affect the serédfe of the mechanism. Therefore, the task of modeling the wear
process of the shaft and sleeve in conditions of mutual misalignment of the axes is relevant. Such sliding pairs exiesin alm
all machines, including car engines, power generation turksnetc.

In this article it is offered to use the modulategrated approach for modeling of wear processes in tribotechnics,
providing use of CABystems for definition of functioning conditions of friction units as a system core, and construction of
sepamte modules which in this or that degree are integrated into existing CAE systems. to define values of wear of elements
of friction pairs that allows to consider mutual influence of wear and change of functioning conditions in the course of
operation.

Thepractical implementation of the moduléntegrated approach is shown by the example of solving the problem of
radial plain bearings wear during the misalignment of the shaft and bush axes in the ANSYS environment. The module of
representation of multidimen®nal matrixes of static or dynamic data, providing essential increase in speed of data
processing and quality level of the further analysis of the visualized information from any subject area, is developed.

Key words: modeling, friction, CAgystems, weaof machine parts, mutual misalignment of axes, bearing, software.
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Introduction
Reliability of design is laid at the stage of designing of machines and mechanisms. Management of
machine reliability indicators at the design stage is inseparably connected with the development and improvement of
calculation methods btheir determination. Strength calculations are widely used in design practice due to the
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availability of a wide range of both analytical calculation methods and software that implements both numerous
methods, such as finite element methodafiad limit dement method.

At the same time, it should be taken into account that the most frequent cause of failure of machines is not
their destruction due to insufficient strength, but the wear of friction units. As a result of wear of friction urits the
are funtional failures, kinematic accuracy of mechanisms is violated, additional loads, vibrations, etc. appear
unforeseen by calculation. Analysis of the methods used in the design practice for calculating the wear resistance
and predicting the sendclife of friction units by the wear criterion showed a significant lag from the strength
calculations.

Difficulties in the development of calculation methods for predicting the service life and wear of friction
units are due to the presence of diverseature proesses occurring on friction surfaces, and the influence on these
processes of a large number of interrelated factors. Thus in the course of functioning ofnadekibe factors
change both in time, and on a contact surface of details of &hatfricton. Insufficient study of complex physical
and chemical processes on the contact surfaces during friction, probabilistic nature of friction and wear processes,
random nature of external influence parameters, material properties and initiad¢tgeoithe connected parts
complicates the development of methods for calculating wear and predicting the resource. Proceeding from the
aforesaid, the development of methods for calculating the resource and wear of friction units is the most important
ta¥k, the soltion of which is aimed at increasing the reliability and wear resistance of machines and equipment.

Presentation of main material

When developing the methods for predicting the service life of friction units it is necessary to take into
accountthe peculirities of wear as a specific type of destruction, take into account that the fact of this process is not
critical for the joint operation. When modeling mechanical wear it is necessary, first of all, to determine the stress
state arising in thbody at tke given external conditions of interaction, properties of materials of contacting pair and
macre and microgeometry of surfaces.

In many cases, when building a model to analyze the serviceability of a friction unit, the most important
charactestics of tle process are macro changes in the shape of the elements of the tribunal. The taskgf stage
stage modeling (Fig. 1) of wear is to predict the transition from one macrostate to another under given external
conditions.

The theoretical basis fahe constuction of phenomenological models of tribocouplings wear is made by
the weascontact problems, in which the contact pressures and the relative sliding velocity of friction pairs elements
are considered as the main external characteristics.

To searate thesolution of contact interaction problems and the forms of change of tribocoupling elements
due to wear, an iterative approach is used, which implies consideration of a number of discrete states, through which
the connection passes in the proaadsinctioning.

The analysis of wear processes shows that the changes occurring in friction pairs are stochastic in essence,
and the wear process, in the general case, is a random process. On the basis of theoretical processing of a huge
experimental matial it ha been proved that processes of accumulation of-ttémages belong to a class of
cumulative damages and are most

accurately described by Markovian rando Contact

processes with discrete times and states | .. " E:i:f:h';f .
2, 7]. The generalized scheme ¢ | - level P
constructio of a thre-boelement model of

a friction pair is presented in Fig. 2. Thut

the algorithm for solving the weaontact

problems is based on the following steps:

1. Design of the geometrica
model of the friction pair.

2. Representation of a worr Contact Fracture Parficlc Change of
surfacein the form of some number of statton || cpiteria || separation || shapeon
triboelements with preservation of thei microlevel microlevel
geometrical position in the form of an arra T [
of data.

3. Design of finiteelement model Figure 1. The main stages ofwvear modeling

of elastic elements of friction pair. The condition of geometrical coincidence of a part ofokrtbésendelements,
located on a wear surface, with the location of triboelements is imposed.
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Wear probability
vetcors

State of triboelement
/

Cubic spline
approximation of wear

Figure 2. Generalized scheme of triboelement model

4. Determination of contact pressures in the nodes located in the locations of #lenrdrds

5. Determination of the parameters of the triboelement wear model using the obtained solution results.

6. Determination of mathematical expectation of wear value for each triboelement with keeping the
received vectors of unconditional probabilitief stayiry of triboelements in this or that state.

7. Determination of new coordinates of the end element nodes located on the wear surface in the locations
of the triboelements, taking into account the wear value.

8. Design of cubic spline of geometrimdel of wear surface.

9. Cyclic execution of items 39 of this algorithm until reaching the wear limit or a given time of wear of
elements of the friction pair.

Simulation of wear processes is an important stage in the design of mechanisms. Sudtuditstbw
predicting the service life of components and the machine as a whole. Modern algorithms-sfst&gs allow
performing such analysis with high accuracy and taking into account not only the material and operating conditions
of the mechanismut also he errors that occurred during the manufacturing and assembly of a particular part. For
example, when considering predictive modeling of the cutting process for coated tools, it is necessary to know the
basic parameters of the uncoated toolgitian zoneand the relative increase or decrease in the adhesion properties
of this zone when the coating is applied there [4].

During the operation of machines, rotating and moving parts, in particular shafts, bushings, are subject to
the greatest weasso the anafsis of predicting their service life is an important task. These parts require high
requirements to the accuracy of manufacturing and assembly, but within the tolerances of the fields errors in mutual
arrangement are still allowed, which inriuzan sigrficantly affect the service life of the mechanism [5]. Therefore,
the task of modeling the wear process of the shaft and sleeve in conditions of mutual misalignment of the axes is
relevant. Such sliding pairs exist in almost all machines, intdudar enes, power generation turbines, etc.

The analysis of the serviceability of plain bearings must take into account the design features of the
machine design. One feature that can have a significant impact on the service life of a plain bdsinglatie
alignment of the shaft and bearing sleeve axes. Deviations from parallelism can occur due to bending of the shatft,
causing the axes of the shaft and the sleeve of the plain bearing to be positioned at a certain angle.

The contact of a rigidrsft of radus R ( Fi g . 3) and an elastic cylindriceza

coupled with a rigid sleeve is envi sagzaxisisdifectedalsigaf t i s
the bearing axis. Therigin of the zaxis is located at the end of the bearing, and the dnigleounted from a plane
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passing through the bearing axis parallel to the main vector of forces acting on the shaft.

r
"

il

Figure 4. Schematic diagram:
Figure 3. Schematic diagram 1 - antifric tion element;

2 - rigid shaft

To solve the weacontact problems in the spatial formulation, it is necessary to take into account that in
this case a cubic spline of the wear surface is constructed. The spline approximation is built omtthef poi
antifriction layer [1], in the locations of triboelements, in two directioatong the z axis and in the radial direction.

Thus, after each iteration of determining the wear value, a cubic spline of the wear surface is built, the geometry of
whichtakes intoaccount the wear at the previous step.

Based on the above calculation model, a parametrized calculation model was built, which is shown in
Figure 3. When building the model, taking into account the conditions of the problem, the contadidantefac
elements of the tribocoupling is modeled by a rigigdbmissive contact. The shaft 2 (Fig. 4), as rigid, is taken as the
target surface. The antifriction element 1 is taken as the contact surface. On the contact surface of the antifriction
layer thegeometrigposition of triboelements is determined. Twentyde SolidWorks spatial elements were used to
create a finiteelement mesh model of the antifriction layer. To create the contact pair "busttifrgction element”
contact elements "surfacirface” were ued.

Wear was considered as a random Markge process with discrete time and states. At time t = 1, the
probability locations of TO in one or another state were defined as the product of the vector of initi{if $1]am$

the trasition probability matrixg@V,

§,(t=1) g &t & Wwaiigr2 ke, (1)
where g i (t = O) is initial states vectorg' i (t =1) T vector of unconditional probabilities of TO in

j-th states(j =1 » ,Kc) at a point in timet =1; gN i transition probability matrix.

The probabilities of TO states at time t > 1 were determined as the prgdyt- 1) of the vector of

uncanditional pobabilities at time t 1 on the transition probability matrix, which defines the behavior of TO at

time t:
§,() g 81 Waiigr2 Kc. @
The components of the vector of initial sta@'sj (t = 0) were determined from the asaption tha at the initial
moment of time TO was in the first state:
g,(t=0) g10,0, »0. ®3)

A transition probability matrix [7] with unit jumps up and the presence of an absorbing state was used to
describe the TO behavior:

() W) O 0 0 0
e
> 0 w,(t) wy() 0 0 O
] e 22 23
g gz ) 0 0D D0
€0 0 0 0 0 1

The absorbing state is understood as the state of complete wear of the antifriction layer.
The component$y; (t) , were determined as follows:

(4)

[eN e ol el «ll )

w (t)@(t) B fori j, 5)

v v w g -

LT s T T T Th202@19 T v 85 T




Technical sciences ISSN 230-5732

where | (t) =V, (t)/ h - wea flow rate Dt i time step of loadingh - value determined from the condition of

ordinality of the wear flow, (t) i the wear rate at the tinie

The vale of wear his chosen from the condition that in one load cycle the probability of a wear value
greater than h is negligible. The value of the layer wear was determined because of the mathematical expectation

m:
z=(m 4)h ©)

KC
where M =g i, (t), i 1,2, »K.; ", (t) i unconditional probabilities of TO statel,= /(K. -1)
i=1

T the amount of wear that determines the condition of the triboelements.
At the initial moment of tire, it was asumed that all elements were in state 1. As the dependence of the
wear rate on the contact pressures and sliding velocity, a stepwise dependence of the form was used:

. . a
Vi =KV, (1) )
where V, i wear rate; K, T depreciation rate}V i sliding velocity of the shaft on the sliding layer;

p(j , /(')(t)) i contact pressures?, (i degree indicators [3].

Simulation of he wear proess of parts in conditions of deviation from parallelism of shaft and bush axes
allows to predict the possible places of defects in the operation of machines and mechanisms, as well as to calculate
the durability of mechanisms. Such modelingntcibutes © reducing the number of repairs and increasing the life
cycle of triboelements.

Visualization of repetitive cyclic loads in graphical format is characterized by reproducibility of large
arrays of numerical data reduced to a unified form. If a@asider te information presented in the form of
multidimensional matrices with statistical data, the level of perception of such information is much lower than in the
visual form.

The creation of multidimensional data matrices is an obligatory stepnaiuctng pocess modeling for
further analysis. Static matrices describe processes based on fundamental laws, while dynamic matrices include all
iterative processes. When studying physical processes (especially iterative ones) there are cases when the
corresponding dta cannot be completely covered by a thtimeensional graph divided by a color spectrum,
because it is impossible to demonstrate the dynamic process of parameters change from time by means of a static
image. In such cases, it is advisable $e@ animatia types of data representation, which allow to visually display
the change of state of the processes depicted on thedihreasional graph in time.

To solve the task, the module of calculation of friction unit wear was developed. The firstfdtee
module is initialization and creation of a graphical model based on the received data. The created geometric model
is broken down into finite elements, after that the contact pair is created and the constraints on freedom and value of
friction knat loads areset. After the corresponding calculation, the constructed geometric model is destroyed and the
process is repeated again for the number of iterations specified by the user.

Practical application of the developed system of modeling of weargs®seonfimed the high efficiency
of the visual display of the data characterizing the dynamics of wear processes for the general study of pressure and
wear changes depending on time.

The multidimensional matrices, containing numerical data, are difficydercepion of the information,
especially in the presence of its large number [6]. They do not allow to observe the general picture of researched
processes, to give their generalized estimation, to carry out the concrete analysis.

In cases requiring # rapid fomulation of generalized conclusions, the practical application of the
developed system confirmed the high efficiency of applying the method of visualization of pressure and wear data in
the study of shaft and bushing wear at mutual misalignofaht axes

The basic interface of the developed software product is shown in Fig. 5. In order to increase the level of
perception of the information depicted in the graph, the module implements the appropriate toolkit. The toolkit
allows you to shift andotate thegraph around the abscissa and ordinate axes, to scale and build the graph step by
step. Such stepy-step construction allows to distinguish moments of transition from normal conditions of node
operation to critical wear conditions.

Within the framework & research of effectiveness of application of the system of modeling and
visualization of wear processes its testing on the data characterizing different variants of dynamics of wear and
pressure processes within the framework of the probleradiél plan bearings wear at misalignment of shaft and
bush axes was carried out.

For example, in Fig. Fig. 6 shows graphs of pressure dependence on time under condition of rapid initial
pressure value (Fig. 6, a), smoothed dependence of pressure omhmestudying the wear process of shaft and
bushing under condition of mutual misalignment of their axes (Fig. 6, b), and also cases -likguprgssure
growth in a critical situation in the form of peak dynamics of friction pair elements change (Ejgartd lirear
dependence of wear process of friction pair elements depending on time of mechanism operation (Fig. 6, d).
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Figure 5. Basic interface of the module
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Figure 6. Examples of construction of shaft and liner wear models over time
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For better perception of information and further analysis of critical areas of the node conditions, the module
implements scaling of abscissa and ordinate axes, as well asrratftiee gaph relative to its axis. In addition, the
program implements the selection of a particular value from a multidimensional matrix of input data. To do this, the
user needs to click the appropriate area of the graph and in the fields Iteratioernanglevalue and Wear value
the corresponding data will be displayed in numerical format.

If you need to present dynamic information in the absence of the module, it has the ability to record video
files, providing several functions. The user can deflre videqquality himself, with the default setting of 15 frames
per second. The program also allows you to save the current image that is in the visualization area.

Conclusions

The developed system allows to visualize different cases of temporal shahgeesste and wear
parameters, wear processes of friction elements, which allows to take into account mutual influence of wear and
changes of functioning conditions in the process of operation. In addition, the use of such a system by an expert in
the relevant sbject area, in which there is a need to process multidimensional matrices, leads to the rapid
determination of critical situations in the operation of the mechanism.

By means of visual representation of multidimensional numerical matricesishegossibity to analyze
general dynamics of wear and friction process, to obtain specific data in a certain period of mechanism operation
time, to use obtained multimedia files for demonstration of modeling process in future depending on needs
(scientfic, training, analytical, etc.). The scope of application of the developed module is defined by its use in any
field of knowledge in which there are multidimensional data matrices, especially in those areas where data change
with time or by another pararies.
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CURRENT STATE OF SOLAR PHOTOVOLTAIC PANELS WASTE MANAGEMENT OPERATIONS IN UKRAINE

The paper analyzes the steady trend of solar energy development, which is accompanied by the formation and latonnad
solar panel waste. This process requires the apgiiwa of accomplished waste management and the development of waste disposal
technologies. It was determined that the problem of waste solar photovoltaic panels becomes more urgent due toithgy radtions taking
place on the territory of Ukraine. The geral characteristics of waste for different types of panels are given. The heterogeneity of the
materials of photovoltaic panels leads to an ambiguous classification and involves a combinafisafe and dangerous components. It has
been determined thaphotovoltaic panel waste can be divided into two hazard classes: hazardous waste andhapardous waste. The key
points of solar panel waste management operations are characterized in accordamith the Law of Ukraine "On Waste Management" and
EU Legisléion. The main points of disposal of unusable photovoltaic panels with recovery of valuable raw materials are describedtdtis n
that there are significant differences in the material comgtien of crystalline silicon panels and thin film modules. it noted that two
processing types of PV modules are currently distinguishedarse and fine, and the most effective steps in the preparatory stage of disposal
are also determined. In generaRV panel waste disposal operations combine mechanical andnite material extraction processes. The
imperfection of the legislative and regulatory framework in the field of waste management, the increase in the ecologicgédahthe
generation and acumulation of waste, the imperfection of the information based waste monitoring, the insufficient development of the
processes of organizing the processes of collection, accumulation and transfer of waste for disposal, the insufficienagostlprfor
methods of processing and disposal of solar panels waste asl#able resource of secondary raw materials are notable as the main
problems in the field of waste management of photovoltaic panels in Ukraine. One of the main tasks for developmentrisaseirtice share
of waste materials that are currently not disgseal of, but can be used as secondary raw materials.

Key word: solar photovoltaic panels, recycling, waste, waste management.
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SHILINH Anna, PASKO Anastasiia
Lviv Polytechnic National University

DEVELOPMENT OF THE DICTIONARY STRUCTURE FOR THE CHAT -BOT OF EDUCATIONAL SERVICES
CATALOG OF THE HIGHER EDUCATION INSTITUTION

The aim of thisarticle is to develop a dictionargtructure for a chatbot of educational services catalog of the higher education
institution. The quality of information support for consumers of educational services depends on the timeliness and rgliabilihe
information provided. If the World Wide b user does not receive information from official sources of the higher education institution
(HEI), this may cause a negative impact on the information system of the higher education institution. The motivationationtsrof the
official web resourcesiseas of the higher education institution in thematic requests to the chatbot correspond to specific sections in the
educational services catalog of the higher education institution. Therefore, the lexical selectionotifzational intentions, which are
characterized by keywords in the thematic query, makes it possible to clearly formulate/correct the completeness of the profisédevant
information. This will make it possible to rationally use the communication pess between higher education instifon and educational
services consumers. As a result of the research, the structure of the lexical content of the dictionary for the chatleo¢dfidational services
catalog is proposed, taking into account the peaurities of the formation of users fermation needs from official web resources of the
higher education institution. Each thematic request to the proposed chatbot is characterized by a set of keywords thatpoomde® certain
sections of the educationaervices catalog of the higher eduan institution. The importance of these keywords are determined by the
weighting factor, which shows the relevance of the thematic query to the section of the educational services catalog.skar gtatistical
indicator was used, which evaluates theywords in the query and reduces the importance of common words. The results of the research are
applied and can be used for effective communication between the higher education institution and consumers of educaiwissusing
(%) 680 |1 /EAEfd Effddtive fldndrig 6f@ducational services.

Keywords: dictionary, chatbot, catalog of educational services, importance indicator, higher education institution.
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SIMULATION OF WORKING MODES OF THE ELECTRICAL DRIVE
OF A LIFTING CRANE WI NCHES IN MATLAB

Among the most common mechanisms in the industry are lifting machines of various types and designs. They areiséddly
construction and assembly, repair, warehouse and other works related to lifting and moving large and heavy Idaelsndin and most
energyintensive mechanism of lifting machines is the lifting winch. The electric drive of the lifting winch mustt nitee increased
operational requirements and ensure the performance of the given speed diagram, the necessary dynawick ahd high reliability in the
operating modes. The energy indicators of the electric drive of the lifting winch mainly deterntieeenegy indicators of the machine as a
whole, therefore, due attention should be paid to the issue of designing therieleitves of the lifting winches. It is worth noting that the
kinematic connections of the lifting winch are not absolutely rigidhieh determines the occurrence of oscillations in the system as a result of
dynamic forces. It is the presence in the efeatechanical system of the lifting winch of elements with high inertia that causes the
appearance of elastic oscillations during arsansient process in this system. The presence of elastic oscillations in the mechanical system of
the electric drive distas the speed graphs of the system and leads to force pulsations. Elastic oscillatory processes in mechanisms lead to
unpredictable ehavia of the system and can cause emergency situations. Thus, taking into account the elastic properties of the mdchanica
system during its design will improve the efficiency and reliability of its operation. The results of the research carriéd tie work contain
the analysis of static loads of lifting winches of lifting and transport mechanisms and a generalized mettieal model of the crane lifting
winch. On the basis of the proposed mathematical model, a structural diagram of a lifting winch @evéoped and implemented as a
computer model in the form of a Matlab Smulink PPP library block. The mathematical andpaben models presented in the work allow
obtaining correct results in the entire range of loads, taking into account the change @neffciency of the mechanical transmission when
the loads and the direction of transportation change, and also take intwaunt the influence of the elastic connection between the drive
motor and the actuator. The use of the proposed models will sigaiftty simplify the process of designing the power electric drive of lifting
winches of cranes.

Keywords: lifting winch, matematical model, static moment, electric drive.
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BAHRII Olena
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SOFTWARE IMPLEMENTATION OF ITERATIVE ALGORITHMS
FOR SOLVING A PLANAR PHYSICALLY NONLINEAR PROBLEM

To solve physicél nonlinear prodems, specialized software solutions based on the procedures of MSE, FDM, BEM, etc. are used.
The article provdes an overview of software complexes that allow solving problems in various fields of science and technology. To solve a
planar physically nonlhear problem, it is irrational to use the considered systems in most cases since they are closed softwakexesmp
making it impossible to modify the algorithm partially. The difference between software systems is only in the "nonlipagt"where a
specific algorithm for solving a specific problem is implement&dhe proposed software implementation of iteri@e algorithms for solving a
plane physically nonlinear problem consists of several independent modules, each of which perfoseagate calculéion stage.The
principle of the iterative algorithm is that a complex physically nonlinear problem is solg&ab by step. At each stage, a linear problem is
solved, in which the values of the deformation parameters are assigned deperatfinthe level ofstresses and strains in each element
reached at the previous stage. The iterative algorithm is implementeddubsn the specialized GEO software package developed at the
Department of Strength of Materials of KhNU. The complex impliespbssibility of replacing a "nonlinear" program block, depending on
the type of nonlinear relations adopted in the model. Thenhinear block considered the features of the deformation of a discrete medium,
namely, the accepted nonlinear dependencies ofaatipular material. In the calculation process, the divergence with the linear solution is
checked at each iteration until theequired accuracy is achieved. This allows simulating the deformation process of a flat area filled with a
discrete material.

Keywords: iterativealgorithm, nonlinear program block, discrete environment, internal friction.
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RESEARCH OF SYNCHRONIZATION CIRCUITS FOR D IGI TAL COMMUNICATION SYSTEMS

In a digital communication system, the transmitter and receiver have several generators for modulation and demodulation;
increasing and decreasing the sampling frequency; synchronization of symbols and bit streams. The chpbase and carrier frequency
errors are the instability of the frequency of the local generators of the transmitter and receiver; presence of Dopplaefregshift; signal
propagation delay from the transmitter to the receiver. Synchronization circudsmodern digital communication systems are built on the
basis of phaséocked loop (PLL). The purpose of the work is: research of various characteristics of the digital PLL (locking time; és@blis
error; transient behavior) for various types of inpuiction; study of the bit error rate of a coherent digital communication system. The PLL
consists of the following components: a phase detector that generates a signal that varies in proportion to the phasendéfeetween the
input signal and a locallygererated sinusoid; controlled generator that generates an output signal whose phase and frequency depends on
the input signal; loop filter, which removes unwanted higfequency components in the output signal of the phase detector and forms a
signal that controls the NCO. During adaptation, the PLL has some transient process that depends, in particular, on three factors: the
presence of a zerphase error is determined by the PLL contour filter; the determined bandwidth of the circuit and the initialadion
between the input and reference frequencies affect the PLL adaptation time; the attenuation coefficient of the PLL affeetdatptation

behavior: the speed and magnitude of emissions. The study of the output signal of the linear PLL model fonglfaofmir X = 0, 3, x=1

and X = 3, andwe will use an input signal of the step function type, linear voltage changes and hyperbola. type 1, type 2, and type 3 PLLs

can adapt to a zereerror stepinput. If the input signal is a linearly varying voltage, PLL types 2 and 3 can adapt with zero phase error, while
type 1 adapts with a residual phase error. For hyperbola input, only type 3 PLL can fully adapt: type 2 adapts with remichrawhile type
1 cannot adapt. The damping factor should be in the rangeQ;‘3¢ X Gl when changing the input signal frequency from 3.55 MHz to
3.72 MHz, the capture time of the type 2 PLL change$ froAAT OO0 v wt t O OF AAT feeQuericyrincregsed by 100KkiAzO E Oh
the capture time increases almost four times. The error that has occurred is affected by the choice of the contour filtbedrdtures of the
synchronization.

Keywords: paselocked loop, phase detector, numerically controlled oscillator, loop filter, damping ratio.
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KRYLIK Lyudmila
Vinnytsia NationalTechnical University

APPLICATION OF MULTIFACTOR DISPERSION ANALYSIS WITH THE PURPOSE OF QUALITATIVE
ASSESSMENT OF THE INFLUENCE OF FACTORS ON THE SENSITIVITY
OF THE CAPACITIVE HUMIDITY SENSOR

In order to qualitatively assess the influence of such factors as the thickness of the messtositive layer, the concentration of
the NaCl salt solution as andaorbing material and their combined effect on the sensitivity of the capacitive humidity sensor, a multivariate
dispersion analysis was used. Capacitive humidity sensors served as experimental samples. Capacitive humidity sensore ame anad
T 8 0 E 1 &itall siibbtrate. A copper film is applied to the surface of the sitall substrate, which forms the covers of the capacitivdithumi
OAT 61 060 ET OEA & Of 1 & A | AAT AA G ExE0BE wiEGy. VATRIENIBIOE theOvhise@dniitived OOU T £ 0
layer is hygroscopic salt, which serves as a dielectric. To create a moisemsitive film, solutions of hygroscopic salt NaCl with
concentrations of 0.89 mol/l and 5.33 mol/l were used. They were applied to the surface of capacitive hiysgethsors with a spray gun at a
distance of 40wt Al xEOE OEEAET AOOAO T &£ w8t t1I AT A vtigtr ti8 ! |01 OEEAADI O
research results were obtained on the basis of the comparison of the factor varjamgieh is due to the influence of the factor, and the
residual variance, which is due to the influence of random causes. Factorial and residual variance were compared usinigi¢hef Vasher's
test. Using multivariate dispersion analysis, it was fourfthat the concentration of the NaCl salt solution has a significant influence on the
response of the model, namely the sensitivity of the capacitive humidity sensor. In this case, the value of Fisher's) afiseived in the
experiment significantly exceds the critical value of Fisher's criterion, namely 22.77>4.75 (kFThe influence of such factors as the
thickness of the moistursensitive layer and the combined effect of the thickness of the moistarsitive layer and the concentration of the
salt solution is insignificant, i.e. the difference in the response valoiethe model is related to its random nature rather than to the change in
the value of the factor. Using the dispersion analysis of the influence of the factor, it was proved taatlless of the design of the capacitive
humidity sensors, the concentration of the salt solution used to create the moisterssitive layer significantly affects the sensitivity of the
capacitive humidity sensor.
Keywords: multivariate variance analysiactor, model response, Fisher criterion, sensitivity, capacitive humidity sensor.
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STUDY OF THE PROCESSES OF WASTEWATER TREATMENT
FOR REUSE IN THE PULP AND PAPER INDUSTRY

Nowadays, mre than 80% of cardboard and paper products of Ukrainian mills are made from waste papszcondary fibers
that differ in their chemical and physical properties from pnary cellulosic fibers. Characteristic feature of secondary fibers is the presence
of alarge number of small fibers, which negatively affects the quality of finished products, mass retention on the grid dugrfigrthation of
paper or cardboard, which lads to pollution of wastewaters. Despite its environmental friendliness and econamagie paper is also
characterized by the presence of various pollutants, the formation of which is associated with the process of paper fornstdi@ye of
finished prodicts, and their use. As a result of the preparation of the mass from secondary fthers is a transition of pollutants from the
waste paper to the wastewater in the form of colloidally dispersed and soluble substances, which lead to the polluticrulaiticig water.
Purification of water and its reuse in technological processes israportant task of paper industry mills. The results show that more than
90% of the secondary fibers have a length that does not exceed 1 mm, while in the primary cefilbesfrom coniferous wood about 53% of
the fibers have a length of more than 1 mffhe high content of short fibers in the paper mass affects the processes of paper formation,
worsening them, and a decrease in the retention of the fiber on the gridhefggaper or cardboard machine is observed, causing the pollution
of wastewater. The eallts of the study of coagulation of industrial wastewater with the content of suspended solids 1520 and 3200 rag/dm
from the production of cardboard from recycling papeshow that the best coagulants are A1(OH)}Cdnd AL(OH)C1. The maximum
efficiency é water purification of only 92.5% was achieved at the suspended solids content of 1520 ni¥ghghile for wastewater with a
suspended solids concentration of 3200 mg/ér88.0% was obtained. To develop a scheme for deep purification of wastewaters, it is
important to understand which components are removed from water more easily and which are more difficult during coagulationhiSor t
purpose, studies on coagulation of mddaispensions of starches, bentonite and kaolin using inorganic coagulants were ctetut was
established that coagulation of native corn starch suspension with inorganic coagulants is effective. However, in the oaseyahodified
starches, the reraval of cationic starches is reduced. The efficiency of water purification in theaehof bentonite by sedimentation
filtration with the use of coagulants is quite high. The degree of purification reaches -88.8%. The filtering stage allows the degreof
purification to be further increased. Research on the processes of purificatibmodel kaolin suspensions shows that mechanical and
physicachemical methods are ineffective in removing this mineral filler.

Keywords: primary fiber, secondary fiberaboard, strength indicators, wastewater, coagulants.
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GORDIENKOKateringg RADOVENCHYK Yaroslay
KRYSENKO TamaraRADOVENCHYK Vyacheslav
National Technical University of Ukraine
"Igor Sikorsky Kyiv Polytechnic Institute"

EFFICIENCY OF PLANTING CALCIUM IONS FROM DILUTE
AQUEOQOUS SOLUTIONS IN THE FORM OF PHOSPHATES

The speifics of calcium phosphate formation process during diluted aqueous solutions softening for home or office were
researched. Studies have shown that, unlike calcium carbonate, effective precipitation of calcium ions with phosphateibite ppssn at
dosedessthan stoichiometric. The ratio between concentrations of phosphate ions and calcium ions K = {P@d8q] / [Ca2+, meeq] is a
determining factor. Already at K = 0.5 there is a decre@sdhe content of calcium ions by more than half. In stoichieiny (K = 1), the
residual concentrations of calcium ions in the treated water fall below 1 -+eg/dm3. At K > 1.5, the content of calcium ions in the treated
water stabilizes at the level of 0.2 0.1 mgeqg/dm3. Water temperature does not significantly &t the deposition of calcium ions with
PDEi OPEAOAOGS8 ' 11 OEAAAAT A AAAOAAOGA EI AZEEEAEAT AU EOCa®dlAOFMgA 111 U AO
eg/dms3, which is quite acceptable for living conditions, since it pueg ©ft and very soft water. The reaction between calcium ions and
phosphates is quite complete in the first minutes of contact. The settling of mixed solutions for an hour showed that ¢herrez the
formation of a solid phase takes place at the tirokdraining the solutions and over time the residual hardness of the water practically does
not change. From the point of view of softening efficiency, phosphate is quite suitable as a reagent for removing calciufroiorhard
natural waters. An important aspect of the softening technology is the separation of the precipitate formed from the treated water. To do
this, it is necessary to determine the conditions fbe formation of a crystalline, most compact and formed precipitate. The clarification of
the hard water sample treated with sodium phosphate showed that there was no significant difference in deposition at differgal pH
values.

Key words: softening, calcium, phosphate ions, generatiocatdium phosphate, solutions clarification.
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HOROKHOV lhor, KULISH Irina, ASAULYUK Tatyana SARIBYEKOVA Yulia
Kherson National Technical University

INVESTIGATION OF ANTIMICROBIAL TREATME  NT OF TEXTILE MATERIALS ON THE EFFECTIVENESS
OF INHIBITION OF BACTERIAL CONTAMINATION FROM THE ENVIRONMENT

The purpose of the work is to develop an antimicrobial composition and study the quality of antimicrobial treatment of cotton
textile materials.

An aqueous shlution of polyhexamethylene guanidine chloride was used as an object of study as an effective, safe antimicrobial
agent. To increase the stability of the treatment to washing, additives of glycidyl ethers capable of crosslinking readtioepoxy groupsof
different functionality and mass fraction were studied. The treatment of cotton fabric was carried out by impregnation wittagueous
solution of polyhexamethylene guanidine chloride and glycidyl ethers in a finishing bath, followed by gigid curng. Checking the
antimicrobial effect of cotton fabric was carried out by the settle plate method by analyzing the diffusion of the fabricatisagar after
treatment with an antimicrobial composition and after washing.

The paper presents the seilts of astudy of the quality of cotton fabric treatment from the use of polyhexamethylene guanidine
chloride and various glycidyl ethers in the antimicrobial composition to increase the resistance to washing. The efficieimtyibition of
bacterial cantamination from the environment of fabric samples treated with the antimicrobial composition was established. The results of
the experiment showed that almost all fabric samples modified with polyhexamethylene guanidine chloride and glycidyl etteers a
characterized by a pronounced zone of inhibition of microflora seeded from the air, but a composition containing butyl cellosolve
monoglycidyl ether with a mass fraction of epoxy groups of 162D.0% has a greater resistance to washing.

It has been provenhat the introduction of butyl cellosolve monoglycidyl ether with a mass fraction of epoxy groups of 6.0
20.0% into a finishing composition based on polyhexamethylene guanidine chloride makes it possible to provide an antintieffamtof a
textile material and increase the resistance of the antimicrobial effect to washing.
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The obtained results of the experiment are of practical importance for the development of new finishing compositions int@rder
impart antimicrobial properties to textile materiak.

Keywords: antimicrobial treatment, polyhexamethylene guanidine chloride, glycidyl ethers, cotton fabric, bacterial
contamination, settle plate method.
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HOROKHOV lhor, KULISH Irina, ASAULYUK Tatyana SARIBYEKOVA Yulia
Kherson National Technical University

EFFECTIVENESS OF THE ANTIMICROBIAL TREATMENT OF TEXTILE MATE  RIALS FOR USE AT HOME
AND IN PUBLIC SPACES

Purpose. The purpose of the work is to develop an antimicroli@amposition and study the effectiveness of antimicrobial
treatment of textile materials.

Methodology. Polyhexamethylene guanidine chloride with dbiased antimicrobial preparations were used as the objects of the
study as effective safe antimicrobial agentThe treatment of cotton fabric was carried out by impregnation with an aqueous solution of
polymer and polyhexamethylene guanidine chloride ant4based antimicrobial preparations in a finishing bath, followed by drying and
thermal fixation. Changes irthe structural parameters of the acrylic polymer and the number of crosslinks in the bulk of the polymer
formation were determined from the propeyt o crosslinked polymer systems to swell in solvents to a limited extent. Examination of the
antimicrobial effect of textile materials was carried out by analyzing the diffusion of the fabric disk on agar after treatment with the
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antimicrobial compositionand after washing. To determine the effectiveness of the antimicrobial action oflaised preparations, amof the
representatives of the wound microflora, the grapositive bacterium Staphylococcus pyogenes from the Ukrainian collection of
microorganisis, was used as a test culturetindings. The results of the study of textile materials after treatment witho-based
antimicrobial preparations and polyhexamethylene guanidine chloride are presented. An increase in the resistance of théceoiiiai
effect to washing was achieved by introducing an acrylic polymer into the finishing composition, the structomadtion of which was
evaluated by the amount of the acetosiesoluble fraction of polymer films during extraction in solvents. The results of telys showed that
the introduction of antimicrobial agents into the polymer composition increases the degreerosslinking of the polymer film due to the use
of polyhexamethylene guanidine chloride. The effectiveness of the antimicrobial action dbdsed preparations has been proven by the
results of a study on a test culture of a grapositive bacterium Stphylococcus pyogenes, which is confirmed by the appearance of a zone of
inhibition of the microorganism around the studied fabric sample. Studiesngshe settle plate method showed that all fabric samples
treated with the antibacterial composition are cracterized by a pronounced zone of microflora growth inhibition.

Originality. It has been proven that an acrylic polyméased finishing compositio cntaining polyhexamethylene guanidine
chloride and biebased preparations provides an antimicrobial effeto a textile material and will improve the wash resistance of the
antimicrobial effect by increasing the degree of crosslinking of the acrylicypwdr.

Practical value. The obtained results of the experiment are of practical importance for the developmiemew finishing
compositions for imparting antimicrobial properties to textile materials.

Keywords: antimicrobial treatment, polyhexamethylene guidine chloride, biebased preparations, textile materials, bacterial
contamination, settle plate method, iorobial growth inhibition zone.
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