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Y 30ipHUKY MpEJCTaBlieHI TE3W JIOMOBiJed Ta BUCTYIB YyYaCHUKIB
Tpajuiianx 3i0pans HaykoBHiB Ykpainu Ta [lompmii. Ceorogaimmi “IV-i
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€Bpony, HOBUMHU TEXHOJIOTIYHUMH PIIIEHHSIMH Y BUPOOHUIITBI Ta 3 HOBUMHU METOAAMU
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All presentations and speeches of participants exatmonally grouped in this
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biotechnologies; technological and engineering tgmis in light industry; practical
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Abstracts can be useful for young researchers,ugtad masters, to formulate
new ideas in the field of new technologies andwdating their cost-effectiveness
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INAHOBHI KOJIET'HA!

Mu mmpo panmi Bitatm Bac B VYkpaiHi -
KpaiHi, sika Ma€ TUCSYOIITHIO ICTOPIIO 1 OJTHOYACHO
€ MoJoAOoK CBPOMNEHCHKOI JEPKABOK), SIKa
HEIIO0/IaBHO Bif3Haumia cBoe 20pivus.

HaykoBi miasorm MbK  YKpaiHOlO Ta
[lonbmero Oynu 3amodatkoBaHl Ha moyatky XXI|

CTOJNITTS 1 BXE€ CTaIM JOOpPOI TPaIULIEIO.

CreorognimHi “IV  Ykpaincbko-l11onbcbki HayKoBI
Jianoru”’ CYTTEBO PO3LIMPHUIN KOJIO CBOIX yYacHUKIB. S mHpO Bipro, IO Hallla
KOH(EepeHIiss CTaHe CHOpaBXHIM HAayKOBUM (OPYMOM, sIKa JIO3BOJIUTH
OOMIHIOBAaTUCA 1€SMH, 3aII0YaTKyBaTH HOBl HAYKOB1 KOHTAaKTHU 1 OyJe CHpUATH
PO3IIMPEHHIO CIHIBIOpall MDK HAayKOBISIMH Oaratbox kpaiH. He Moxy He
BIIMITUTH, IO HAIlla CHIBIpalsd HE BUYEPIYETHCS JIMIIE 3aXOJaMH 3PLIMX
HayKoBI[iB. [lapTHEpCbKl CTOCYHKHM MIIKPIMUIIOIOTECS 1 KOH(MEpEeHIIsIMHU
MOJIOAUX HAayKOBLIB, SKI TAKOXK [MOYEProBO MPOBOJATHCS Y HaIMX KpaiHax. Ha
BECHI IIbOTO poKy B Ykpaini BinOynacs VIl xondepeniiiss Monoanx HayKoBIIIB
«Mexanika Ta iHpOpMaTUKa».

Koudepennis y skiii Bu npwuiimaere ydacte mpucBsueHa SO0-piduio 3
HaroJy 3aCHYBAaHHs HAIIOr0 YHIBEPCHUTETY, iK€ MU OyJeMO BIJ3HAYUTH y KOJI1
HallMX NapTHEPIB Ta APY31B y HACTYNHOMY poli. Tox xo4yeThcs nmodaxatu Bam
MILIHOTO 3J0pOB’ s, TBOPUMX YCHIXiB 1 JOBTUX IUIIIHUX POKIB HAa HAYKOBIH 1
nearoriyHii HuBli, mactu Bam!

Kopuctyrounch Harogow BHCIOBIIOI TIMOOKY MOBary 1 MUpPY MOASKY
Moim kosieraM, Pektopy Kpakiscbkoi Ilomitexniku iM. Tageyma KocTromku
npodecopy, a.1.H. Kazimixy DypTtaky 1 konuiHiM Pekropam npodecopy, 1.T.H.
Mapnuny Kuranocskomy, mpodecopy, Dr.H.C. Mosedy IaBumky, a Takox
Pektropy  Texunonoriunoro  yHiBepcutery M. Kenbue — «llomitexHiku
CeenTokmmucbkoi» mpodecopy, Dr.H.C. CranicnaBy Anamdyaky 3a Baromy
MIATPUMKY 1 JIONMOMOTY MpPaBAUBUM NparHeHHsSM YKpaiHu N0 €Bpomneilchkoi

1HTEerparlii Ta po30y10BY HaIIOi CIIBIPAIL.
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Takoxx xouy ocoOMCTO MOASKYBaTH 3a yci 100pi copaBu  JlekaHy
dakynprety  MexaHoTpoHiku ¥ MamuHoOynyBanHs — «llomiTexHiku
Cenrokmncbkoi» Jlemeky PaazimeBckomy, Jlexkany ¢akynbteTy [HXKEHEpHOI
MEXaHIKU Ta poboToTexHiku ['ipunuo-MeranypriitHoi Akagemii iMm. CTaHicaaBa
Crammna B KpakoBi Anymy Kosamwo, Jlekany MexaHiyHOro QakynbTeTy
KpakiBcpkoi I[lomitexniku iM. Tageyma Koctiomku Jlemeky Boiinapy,
JlupekTopy I1HCTUTYTY IHXKEHEpHUX 1 OloMmeanunux MarepianiB Ciie3bcKoi
[Tomirexuiku B ['miBimax Dr.H.C. Jlemmky A. JloGxkansckomy, Jlupektopy
Lentpy HaBuaHHs 1 oprasizaiii cuctem sikocTi KpakiBcbkoi [lomiTexHiku M.
Taneyma Koctromku Anamy TabGopy, npodecopam Uecnapy HixkaHKOBChKOMY,
CranicnaBy Ilutko, CranicnaBy MixanoBcbkoMmy, bornany AHTOLIEBCHKOMY,
Kazimixky @ypmaniky, Bonogumupy JlroOumoBy poueHtam  Boiinexy
Kypascbkomy, HopOepry Paneky, CranicnaBy ®nsare, Banbnemapy Ponuke,
Anymy LlBanky, MipocnaBy boneky, lO3edy bponumky, Sny Mopasiy,

[lerepy @abiany Ta yciM HalIUM IIUPUM JIPY35M 1 HapTHEPAM.
3 rmuOOKOI0 MOBArolo,

PexTop XMeNbHUIIBKOTO HAIIOHAJILHOTO YHIBEPCUTETY

Unen Kopecnonaent Akaaemii [lenaroriunux Hayk Ykpainu,

1.T.H., mpodecop [ Eloees™ Muxkoina Ckuba

/
!
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My honorable colleagues!

We are sincerely glad to greet you in Ukraine
— country that has ancient history and at the same
time is a young European state that has recently
celebrated its 20-year anniversary.

Scientific dialogues between Ukraine and
Poland, which have started at the beginning of XXI
century, have become a tradition nowadays and have
greatly widened borders of its participants. | yrul
believe that our conference will be a real scienfirum and will give a range
of opportunities to exchange ideas, set new séiecbntacts and encourage the
development of cooperation between the scholarsafy countries. Also it is
worth mentioning that our cooperation isn’t onlyfpemed by setting contacts
among mature men of science. Partner relationsa@e supported by the
conferences of young scholars that frequently td&ee in Ukraine and Poland.
Thus last spring our university hosted VIII confeze of young scholars
“Mechanics and informatics”.

Conference that you are participating in is devoted the 50th
Anniversary of the foundation of our university, ian we will celebrate next

year.

On this occasion | render deep honors and grategaltio my colleagues:
rector of Tadeusz Kwiuszko Cracow University of Technology, professor
Marcin Chrzanowski; professor Kazimierz Furtakd d&ormer rectors: professor
DR.H.C. Josef Gawlik, and also to rector of Kieldaiversity of Technology
"Polytechnika Swietokrzyska", professor DR.H.C. ristlaw Adamczak for
great support and aid to Ukraine in its intension European integration and
development of fruitful cooperation.

Also | want to express my gratefulness for all go®d deeds to the dean
of mechanotronics and engineering department offyt@chnika Swietokrzyska"
- Leszek Radziszewski, dean of mechanical engingeand robototronics
department of Stanislaw Staszyca Mining-MetallcagiAcademy in Krakow -
Janusz Kowal; dean of the mechanical departmenfaafeusz Kéciuszko
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Cracow University of Technology - Leszek Wojnamegtor of engineering and
biomedical materials institute of Silesian PolyteichUniversity in Gliwice -
professor DR.H.C. Leszek A. Dobzhanski; directotraining and organization
systems center at Tadeusz s§&imszko Cracow University of Technology —
professor Adam Tabor; and professors Czeslaw N@aski, Stanislaw Pytko,
Stanislaw Michalowski, Bogdan Antoszewski, Kazirnié&urmanik, Vladimir
Lyubimov, associate professors Wojcigttrawski, Norbert Radek, Stanislaw
Flaga, Waldemar Raczka, Janusz Cwanek, MiroslameBalozef Bro¥ek, Jan
Moravec, Peter Fabian and all our true friends @artners.

So | wish You good health, success in Your caredrlang fruitful years
of research. Good luck!

Rector of Khmelnitsky National University
Corresponding-member of NAPS of Ukraine

"

/ 7 -
Prof., Doctor of Sciences in Technolog_g’/ € Ccoey MykolyBa

/
(%
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SZANOWNI PANSTWO

Wojewodztwo Swigtokrzyskie
to region, ktory daki swojemu
doskonatemu pofe@niu
geograficznemu i dobrze rozwiite]
infrastrukturze technicznej nale do
' jednych z atrakcyjniejszych
wojewodztw w Polsce.

Swietokrzyskie to region, w ktérym
tradycja i nowoczesno przenikag sk na kadym kroku, a surowa przyroda i
wysmienite warunki daycia oraz wypoczynku twogznajpkkniejsze kontrasty.

Dobra lokalizacja, korzystniejszeznv sasiednich regionach koszty pracy
oraz bogactwo i rnorodnd¢ zasobow mineralnych stawdawojewddztwo
swietokrzyskie w czotéwce potencjalnych terenow inwegpyych.

Rozwdj gospodarczy regionu wspierapgwie strefy ekonomiczne -
Specjalna Strefa Ekonomiczna ,Starachowice” S.AazorTarnobrzeska
Specjalna Strefa Ekonomiczna, inkubatory przgdudsiczaci i parki naukowo-
technologiczne. Rozwdj regionalny zapewsmiapstytucje otoczenia biznesu
oraz liczne szkoty wisze z wysoko wykwalifikowan kadi i szerolk baz
dydaktyczm. Swigtokrzyskie to réwni¢ preznie rozwijapce Sé centrum
wystawiennicze z drugim w Polsce, a trzecim w Eig&podkowo-Wschodniej
osrodkiem targowym — Targami Kielce.

Wojewodztwoswigtokrzyskie to region bardzo atrakcyjny turystyczrie
z malowniczymi GéramiSwigtokrzyskimi, Puszcz Jodiova, krajobrazami
Ponidzia, unikalnymi pomnikami przyrody oraz liczny zabytkami. Ziemia
swigtokrzyska oferuje entuzjastom czynnego wypoczynktkiskilometréw
pieszych i rowerowych szlakow turystycznych, ktotecza elementy
przyrodnicze, krajobrazowe | historyczne. Amatorayocnych wraen
skorzystay z oferty lotnisk sportowych w Mastowie i fezowie. Nie
mniejszych wraen dostarcz osrodki jazdy konnej. Na terenie wojewoddztwa
odbywap sk sptywy kajakowe, imprezy plenerowe. Zimowy pobyt w
wojewOdztwie uatrakcyjmi liczne wycagi narciarskie ofergce swoje ustugi
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dla narciarzy o rinym stopniu zaawansowania. Atrakcji jest tak wiele,
zaspokap wymagania nawet najbardziej wybrednego turystycz8gotovy
oferie mazna poznéa wchodzac na strony internetowevww.sejmik.kielce.pl/
www.swietokrzyskie.travel

Serdecznie zapraszamy do odwiedzenia wojewodgiwetokrzyskiego,
w ktérym spotkacie siPaistwo z gdécinndscia popary wysokimi standardami
oferty turystycznej, bazy noclegowe;j i konferen@yjn

y ,‘C_,’a,r fijlh‘keksl

Adam Jarubas

Marszatek Wojewodztwgwietokrzyskiego }

13
IV Ukrainian-Polish Scientific Dialogue



STAROSTA KIELECKI

25-516 KIELCE, AL. IX WIEKOW KIELC 3

SZANOWNI PANSTWO,

Rozwoj gospodarczy, tak powiatu
jak i calego kraju wymaga oparcia go na
zasobach wiedzy, dagtie do bada
naukowych, nowych technologii i
informacji. Niezmiernie wane jest wgc,
aby wspiera wszelkie inicjatywy staace

E nauce. Niewtpliwie waznym
przedsgwzigciem popularyzujcym
nauke 1 dorobek technologiczny as

roznorakie konferencje naukowe. To wspaniate imprdétgre skupiag wiele
znacacych instytucji i stwarzaj mazliwosé prezentacji oggnie¢ naukowych
na arenie midzynarodowej. Stanowi rowniez forme zacigniania wezi
pomigdzy naulg i biznesem. & swoistym pomostem integagym ze sob
srodowiska akademickie, szkolne, administracyjnez aamorzdowe. Jeds z
takich imprez jest coroczna Mdtizynarodowa Konferencja Naukowo-
Techniczna IV Ukraisko-Polskie Naukowe Dialogi.

Tego typu imprezy coraz efektywniej docieraio masowego odbiorcy.
Patrac na poprzednie edycje, na ich zainteresowanie @sagniccia, zachodzi
koniecznd¢ stalego rozwoju. W sposob szczegdlny malepodkrelic
zaangaowanie, w organiza¢jkonferencji, mtodych naukowcow. Wiedza, jaka
uczestnicy nabywajpodczas jej trwania stajegesbezcennym kapitatem, ktéry
swe odzwierciedlenie da w przysatn

Z roku na rok konferencja cieszy sioraz wgkszym zainteresowaniem.
W IV edycji imprezy wezm udziat przedstawiciele Ukrainy, Polski, Stowacji
oraz Ros;ji.

Ukrainsko-Polskie Naukowe Dialogi statyegednym z najwaniejszych
wydarzer naukowych w EuropiSrodkowo-Wschodniej.

Zycze Paistwu i sobie, aby kolejne edycje organizowanycheprz
Uniwersytet Narodowy w Chmielnickim konferencji mavate wpisaly si w
histori stosunkéw ukraisko-polskich. Gdboko wierz, ze ta 1 inne
akademickie inicjatywy skupiwokot siebie grono przyjaciot sympatykow, dla
ktorych rozwoj wspotpracy railzy naszymi krajami, poprzez naulest wany.
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CEKIIs 1/ SECTION 1

PEI'TOHAJIbHI TEHAEHIIII IHIY CTPIAJIBHOI'O PO3BUTKY /
REGIONAL TRENDS OF INNOVATIVE TECHNOLOGIES FOR
INDUSTRIAL DEVELOPMEN

ZDZISLAW WRZALKA

Starosta Powiatu Kieleckiego, Polska

WSPOLCZESNY POWIAT KIELECKI

Wspoiczesny powiat kielecki jako jednostka admiaisgjna ma stosunkowo krétk
histork, jednak obszar na ktérym jest padmy stanowi bogactwo natury, pomnikow kultury
oraz gospodarka rozwijana przez miestdéav od wielu tysicleci. Usytuowany jest on w
centralnej cgsci wojewddztwaswictokrzyskiego. Swym terytorium okala miasto Kieldest
réwniez najwickszym w skali calego kraju powiatem. Zggem obejmuje 19 gmin gtdéwnie o
charakterze rolniczym. aSto gminy: Bieliny, Bodzentyn, Gleiny, Chmielnik, Daleszyce,
Goérno, tagoéw, topuszno, Mastéw, Miedziana Gora, dwni Morawica, Nowa Stupia,
Piekoszow, Pierzchnica, Rakow, Sitkbwka-Nowinya®irzyn, Zagnask.

Nieprzebranym bogactwem naturalnym terendéw stagmypeh obszar powiatu
kieleckiego nalza surowce skalne, gmd ktdérych najwaniejsze miejsce w gospodarce
regionu zajmuj wapienie. Ich eksploatacja i przetworstwo doprozitaddo powstania
okregu zwanego ,biatym zaghiem” z licznymi cementowniami, kamieniolomami i
zaktadami kruszyw.

W wielu miejscowéciach powiatu kieleckiego znajdujegsiiele wysokiej rangi
historycznej zabytkow dawnej techniki i &tiyinzynierskiej jak na przykfad ruiny wielkiego
pieca w Samsonowie, liczne #nce, fryszerki, hydrotechniczne budowle ujarzitaj
energe wodra czy imponugcy mur oporowy w Bobrzy.

Obecna gospodarka ziemi kieleckiej jest wynikiemugdtrwatych procesow
gospodarczych, ktérych patki sicgap kilkuset lat wstecz i pozostaje $gistym zwihzku z

zasobami surowcOw mineralnych. Wraz z pokiem rozwoju przemystu nasilito @i
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zainteresowanie rudami i mineralami. Rejon Rwictokrzyskich obfitowat w zasoby,
miedzy innymi rud zelaza, miedzi, otowiu, cynku, srebra, ztévapieni, kwarcytow. W
dzisiejszych czasach rudy na tym terenie nieama& znaczenia przemystowego, natomiast
wzrosto znaczenie surowcdéw do produkcji materialiwowlanych i drogowych (wapienie,
kwarcyty, dolomity). Zasobne w wg] wymienione surowceasrejony gmin: Morawica,
Sitkéwka-Nowiny, Chciny, Zagnask. Obecnie eksploatujessi2 zlaza.

Gtéwm gakzia gospodarki powiatu kieleckiego jest rolnictwo.zytki rolne
stanowd okotlo 58% o0go6lnej powierzchni powiatu. Na jego etée wystpuje duze
zroznicowanie kompleksow rolniczej przydateo gleb od pszennych (Bodzentyn, Nowa
Stupia) dozytnich stabych i bardzo stabych (Sitkéwka-Nowinyhe€iny, topuszno). W
powiecie kieleckim znajduje giblisko 32 tysice gospodarstw rolnych (napeiej w gminie
Daleszyce) z czego niemal 60%te gospodarstwa do 5 ha.

W ostatnich latach alternatywdla pracy w sektorze przedsiorstw publicznych,
panstwowych i w rolnictwie stato siprowadzenie wiasnej dziatalfm gospodarcze). Na
prawie 13 tysicy podmiotéw gospodarczych znajaitych sé w Powiecie Kieleckim ok 74%
stanowi jednostki sektora prywatnego, z czegeksec¢ dziata w zakresie handlu i ustug.

Jednym z najwaniejszych elementow rozwoju danego regionu jestwioizta
infrastruktura drogowa i transportowa. Na obszdpeviatu Kieleckiego znajdujeesit43,5
km drég krajowych, 267,6 km drég wojewddzkich, BBkm drég powiatowych i ok. 1 500
km drog gminnych. Przez jego teren przebiegaj ig lkolejowe: Warszawa-Krakéw, Kielce-
Czestochowa, Kielce-Busko Zdréj. Na terenie gminy Mastznajduje s lotnisko o
powierzchni 73 ha. Znajdujeesha nim jeden pas startowy na ktorym mdgowa srednie
samoloty paseerskie do 30 miejsc.

Wiadze powiatu zdag¢ sobie spraw z zalenosci rozwoju gospodarki z rozwojem
infrastruktury od kilku lat, dzki funduszom unijnym, inwestajw popravwe jakosci drog jak i
lotniska. Kolejnym dzialaniem mgjym na celu rozwoj dziataldoi gospodarczej i
przychganie inwestorow na teren powiatu kieleckiego jesnowanie i oferowanie
przeds¢biorcom terendw inwestycyjnych. To przegsticcie jest realizowane ze wszystkimi
gminami leacymi na terenie powiatu.

Ta krétka charakterystyka powiatu kieleckiego pal@zjak wane dla wiadz
samorzadowych jest zagadnienie gospodarki i rozwoju ekoisanego powiatu kieleckiego.
Na koniec nie pozostaje mi nic innego jak zagroBmstwa w najpikniejsze rejony
wojewoOdztwa swigtokrzyskiego, nie tylko w celach turystycznych, alemam nadziej,
gtéwnie w charakterze inwestoréw.
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ANDREEV S.
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Penza State University of Architecture and Consima¢ Russia
andreev@pguas.ru

NEW TECHNOLOGIES FOR INTENSIFICATION OF
SEWAGE TREATMENT FACILITIES

Discharge of domestic and industrial wastewater agen water bodies is
a significant factor leading to deterioration okithcondition. The scale of
human impact is currently exceeded the permisdifigs due to the ability of
water to cleanse itself. This led to an increaseaer sources of background
values as the total content of organic matter amaestoxic components.

Russian demands on the quality of wastewater digeldainto the
reservoir, are among the most stringent in the dvoffor example, the
requirements for the quality of wastewater dischdrmto open waters, the EU
member states on the BOD and suspended solid$&26 and 20-30 mg / |, and
for Russia, respectively, 3-6 and 6-15 mg / litergid requirements for the
quality of wastewater to exist on the face of leditfinancial capacity of
enterprises that have on its balance sheet treatrfamlities. All this
necessitates the use of new technological and mesitytions for wastewater
treatment.

At « the Department of Water Supply and SeweragePenza State
University under the supervision of the author Haseloped a number of new
technological solutions to significantly improveethefficiency of sewage
treatment facilities. Scientific novelty of thesectsions, based on modern
physical- chemical and aero-hydrodynamic perforreaneith the active use of
mathematical modeling methods recognized by thensiic community and is
protected in the form of 12 candidates of tecHrscg&ences (PhD) , carried out
under the supervision of the author of this article

One such solution has been realized in the techgotwf the return
activated sludge aeration tanks flow through itsas@rocessing in the ejector
device and electrohydrodynamic (EGDU). When pumgimgugh the ejector
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flow return sludge is sucking air, resulting in tiwghdrawal of the ejector is
formed siltaired mixture. In order to intensify tlaetivation process, return
sludge siltaired mixture is passed through EGDU.likénpreviously used
technology electroactivation sludge mixture in #lglyzers with the traditional
plane-parallel electrode system, processing theumaxin the barrel siltaired
EGDU is a system of coaxial tubular electrodes wiifferent areas, does not
involve the simultaneous finding it in the cathodiod anodic areas. When the
rotational-translational motion siltaired mixturéeanately passes the cathode
and anode zones, which changes the mode of prageddiis technology can
significantly increase the dehydrogenase activitgladge mixture (in 1,8-2,2
times), and to improve treatment of domestic waatewin the aeration tank
propellant.

Activation technology flow return sludge aerati@nks by utilizing its
excess energy introduced:

- to sewage treatment plants Togliatti — sity & 8amara Region 290,000
m3/day capacity. Average annual economic effe¢hefintroduction amounted
to $ 445 000 in prices of 2011;

- to sewage treatment plants Zarechny-town of B@nza region capacity
30,000 m3/day. Average annual economic effect efititroduction amounted
to$ 75 000 in prices of 2011.

Technology intensifying biological wastewater traant in the aeration
tanks was in 2004 awarded the bronze medals ofrtsznational Fund for
biotechnology im.akademition Blokhina IN and All-8aian scientific-industrial
forum "United Russia - 2004" (GN-Novgorod).

Under the leadership of the author has also beeslajged and brought to
the stage of practical implementation of new tedbapp flotation for treating
industrial waste water, including the use finelgpirsed water-air mixture.

In accordance with the proposed technology dispgraiater-air mixture
formed after high-pressure ejector is carried outivortex mixer multiplier
special design that allows you to get a fine awater mixture with high gas
content.

Technology fine dispersion of water-air mixturerattuced to: - Site
flotation cleaning of polluted runoff CHP-1 Penzapacity of 1200 m3/day.
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Average annual economic effect from implementatioh the proposed
technology has made $ 63 000 in prices of 2011.

- on the local treatment plant OAO «Penzdizelmash»Penza - sity
capacity of 500 m3/day. Confirmation of the annaabnomic impact of the
introduction was more than 0.42 min. in prices @12

In 2009, the scientific development "Flotation oiyaste water using
vortex mixing devices”, were awarded the diplomah&f Moscow international
salon of innovations and investments at « the Oepart of Water Supply and
Sewerage» was developed and implemented a combystelm of air aeration,
providing for joint use of fine-bubble aeration amixing of vortex airlift
devices (SEM). SEM can be considered as an analoigaanechanical stirrer.
SEM allows you to create rotating ascending-desognfiow of liquid in the
aeration basin, which leads to the emergence oluatercurrent gas and liquid
phase and increases the efficiency of fine-bubbtateon system. The design of
the vortex airlift devices (SEM) does not contaimy aotating parts, which
greatly simplifies the process of their exploitatidReplacement of mechanical
agitators airlift hydrodynamic vortex mixing devicecan eliminate the
shortcomings inherent in pneumomechanical aeratystem.

Combined technology of aeration sludge mixture t@mmatanks was
implemented at sewage treatment plants Kamenka-t@iithe Penza region,
capacity 87,000 m3/day. Average annual economiecefdf the introduction
amounted to $ 75 000. in prices of 2011.

The author proposed and tested in industrial westtawtreatment plants
the technology of the provisional municipal wast@wain the vortex
hydrodynamic devices (VGDU). This technology preadfor the disposal of
the excess energy of the flow of wastewater puntpetie biological treatment
plants by feeding them in VGDU, installed over ttember quench pressure.
In VGDU under the influence of increased turbulermecurs ortokinetic
coagulation of fine particles contained in theedfit and washing sand particles
adhere to them from organic pollution. The proa#ssjection in VGDU allows
air to saturate the sewage with oxygen. Pre-treattroEwastewater in VGDU
can increase the volume of sand because of thgdmldahe sand trap in 1,4-1,8
times, increase the ash content of sand from 72-%@%0-92%, as well as
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significantly improve the efficiency of primary ciers. Reducing the load on
the aeration tank, the organic pollution and redgcthe concentration in
arriving at its wastewater concentration of suspensbolids reduces the growth
of activated sludge aeration tank increases effigie and reduces the
consumption of compressed air into the aeratiotesys
Technology of pre-treatment of urban wastewater \imr6evyh

hydrodynamic devices with the addition of excedssated sludge introduced to
the sewage treatment plant Serdobsk-town of thed@eeygion, capacity 17,000
m3/day. Average annual economic effect of the dimtion amounted to $ 17
000 in prices of 2011.

BUBNOVA A.
GUDZENKO N.
BARANTSOVA A.
SYSYUK V.

GRISHCHENKO

Institute of Macromolecular Chemistry of National
Academy of Sciences of Ukraine
oligomer8@bigmir.net

FILM-FORMING POLYMER MATERIALS BASED ON
AMIDE- AND URETHANE DERIVATIVES OF NATURE OILS

In the last few decades, steadily increasing effbeve been devoted to
managing the problem of synthetic polymer wastesedrch and investigation
of new ways for the synthesis of composite materfi@m renewable and green
sources becomes one of the most important strateigiethe industrially
developed countries. In this view, use of the reai@e plant oils opens wide
horizon for the total or partial replacement ofrpltum-derived materials. Due
to their natural origin and the presence of funwioreactive groups, they are
very promising materials for the synthesis of tlevel polymers with target
final properties including biodegradability, resigy toward different
aggressive and biological media, bacteria and rarganisms etc.
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Alkyd resins are widely used in the synthesis @& frotective coatings.
Their important advantages are rapid drying at@imosphere, good adhesion to
the different substrates and high flexibility. Hoxee, their poor exploitation
properties such as brittleness and instability rowaggressive media restrict
their application. Modification of alkyd resins Isylicone containing plant oils
significantly reduce such disadvantages and imgquetective properties of
the coatings

In our work, we used APTS-modified linseed oil thie modification of
alkyd lacquer PF-060. The main characteristics hd produced films are
presented in Table 1 and are compared to the ¢phised on the unmodified
commercial PF-060.

Table 1. Comparison of the physical-mechanical pragrties of the coatings based on
unmodified PF-060 and silicon-modified linseed oll

Parameter Coatings based on PF-p6&ilicon-linseed oil modified

coatings

Appearance Transparent Transparent homogeneous

homogeneous film, light- film, light-yellow
yellow

Time of drying to stage 3, houy 10 6

Hardness, a.u. 0,3 0,35

Glance, % 95 95

Adhesion, 1 1

Impact strength, kg 50 50

Elasticity, mm 1 1

Firmness of coverage to the

action, hour:

- water of technical, Not proof 24

- hot 30% sodium Not proof 1-2

solution;

- 30% sodium solution; Not proof 7 1ib

As can be seen, introduction of the additional tigaccenters within the
functionalized derivatives of the vegetable oiléfedent polymer materials can
be obtained with target properties. Such compasééerials can find numerous
applications in micro- and radio-electronic, as tgetive coatings, varnish,

plasticizers and many others.
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ELECTRIC RECHARGING TECHNOLOGIES IN FOOD
INDUSTRY BRANCH

Nowadays, the great interest is evoked by the pihisigis of high-voltage
spark recharge in liquid environment, whose conseqge is the electric
hydraulic effect. The electric spark method thaswavestigated by our group
has shown its efficiency in processing the differdends of foodstuff.
Particularly, there was experimentally proved tin electric spark procession
of diffusion juice allows achieving the efficieréduce of microflora content,
which effect would lead to decreasing the sucross due to microbiological
activity. There was also confirmed that sugar etluction would gain a lot
thanks to the influence of electric spark procassio the increase of water-and-
lime suspension activity, which would be helpfubirifying the diffusion juice
(due to the damaging action of electric spark reggs on water-and-lime
suspension’s solid phase). Otherwise, we confirtied positive influence of
electric spark recharges on the increase of ddfusuice’s qualitative indices
during procession of juice-and-chop mixture tharks improvement of
plasmolysis process. The electric spark processi@hicory suspensions would
benefit the better transformation of reductive sabses and improve the
hydrolysis process.

4 o «
Electrode system Electric spark agggate Electric recharging cameras
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Today, our group is continuing the scientific expents on influence of
electric recharging technologies on food suspessiand conducting the works
on improvement of electric recharging cameras dectirede system.

DUBINIEWICZ W.,
DRAPAK G., TABOR A..

Khmelnitsky National University, Ukraine
dwb@onet.eu, g_drapak@o2.pl;
Tadeusz Kéciuszko Krakow University
of Technology Poland, atabor@mech.pk.edu.pl

AN APPROACH TO DEVELOPING AND
IMPLEMENTATION OF QUALITY MANAGEMENT
SYSTEMS IN LOCAL ADMINISTRARTION BODIES

Quality Management System (QMS) implementation ikrdihian local
administration is a complex problem to solve. lismplexity rises from
methodical and perceptual issues that have bo#rmalt— environmental and
internal — structural origin.

Organizational environment of local administratibndies comprises of
statutory and regulatory requirements, as wellfasioent general tendencies in
management practice.

Ukrainian legislation is mostly conforming Europearequirements
concerning management systems on the whole andygom@nagement systems
particularly. But there are few methodical soureeglaining contents and
consequence of activity aimed to QMS implementatisinthe same time there
Is an obvious lack of qualified quality managemsmecialists. Moreover, there
are examples illustrating distorted representatioguality management concept
and its implementation.

Structurally organization in Ukraine, no mattenytlage public or private, are
very similar to western ones. Thus, one could $hagt spreading of quality
management philosophy and technologies will folib same pattern as it has
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in Europe. However, external movers, as well asriv#tl motivation of such
processes are quite different and need additioqabration.

Besides that, Ukrainian enterprises are poorlymgggpd with computers and
techs, skilled enough to use information and stedistechnologies effectively.

Results of The Program accomplishment analysiswalldo state that
implementation of Quality Management Systems iral@dministration bodies
should be oriented on customer requirements fonéht.

Most important elements of QMS implementation are:

local administration authorities need to partiogpain educational
programs in order to get acquainted with qualitynagement philosophy
and methodology;

propagation of the “best practice” in quality maeagnt will allow

shortening of human resources wused for process oapipr
implementation;

process of QMS implementation should refer to dquathanagement
principles;

special attention should be paid to process pedoo® indices,
measurements and metrics;

planning is essential for ensuring that the processntrollable;

during process of planning customer requirementgewe and results of
it's analysis should be considered.

GONCHAR O.l.

Khmelnickiy State University, Khmelnickiy, Ukraine
o.i.gonchar@mail.ru

FORMING OF INFORMATIVE POTENTIAL OF
ENTERPRISE IS IN MODERN TERMS

The modern stage of economic development, gloladizaf processes, is

characterized by becoming of informative economyhew composition of
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traditional resources of public production (materiamancial and labour) is
implicitly filled up by an informative constituentinformation becomes
important means and article of all productive andraductive processes.

At the same time, taking into account high dynamef public processes,
it is not enough to talk about resources, it fokot® investigate potentials of
different levels, including is informative potertiaf separate managing
subjects.

It exists much pisnoTiymauens and contradictions in relation to
determination of essence, composition of infornatpotential of enterprise,
determination of priorities and correlations offelfent economic categories in
the process of his forming. In particular, in relatto correlation of informative
and intellectual constituent.

To our opinion, informative potential of entergrisas a constituent of
him economic potential is an aggregate not onlyindbrmative resources,
facilities of their accumulation, but also capasti for their realization,
optimization and on this basis - perfection andedgyment, that, in turn,
provides development of enterprise. Id est to mfative potential of enterprise
it follows to include informative, intellectual arather non-material assets that
IS present in a presence or can be formed.

And, from the point of view of forming of the comkd potential of
enterprise, informative, labour and intellectuatgmtials it follows to examine
as independent elements, that, at successful catidrin is able to bring a
sinergistical effect.

For the evaluation of informative potential of emirise suggest to use an
integral index what would take into account the ficents of plenitude,
peneBanTHocTi and contradictions of information that is used tfeg ground of
administrative decisions.

Research and decision of these questions will giwve opportunity
purposefully to form and develop informative potaehotf enterprise, optimize
control system by an enterprise and him by econguratential, to bring down
the degree of commercial risk and promote validityl operationability of the
administrative decisions sent to providing of thetgacted steady development.
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SOME ECOLOGICAL PROBLEMS OF
MANUFACTURING PROCESSES

Rapid development in a lot of human activity spkeodten generates
situations that growth of this activity negativefeets runs ahead ability for
removal them. More and more attention is paid to-gmologic design and
developing of recycling and utilization methods. i@gvto that, activities in later
stage of product existence are more effectivehis paper the identification of
environmental hazards generated by typical manufegt processes in
machine-building industry was carried out. Existangl potential possibilities of
minimi-zation of negative consequences for envirental were analyzed too.
The areas that are particularly important for emwnent protection and in
which exist still great potential possibilities aévelopment were indicated. The
examples of practical effects of such activitieshis field were also presented.

Every manufacturing process generates imminence fatural
environment. Degree of that imminence, first ofdEpends on technical level of
plant: the higher level — the less negative infeeeron environment. The
imminence depends also and in great part on eatmgisciousness of staff that
creatively work at the plant. It is because thelagio hazard appears already in
the stages previous to manufacturing process +esuét of machine design and
working out of processing for the machine elemerfthese imminences
materialize themselves during production.

Rapid development of human activities in a lot nflustrial branches
provokes situation that growth of this activitiesgative effects runs ahead of
ability in removal them. Therefore it is rationally endeavour after prevent
their formation and does not react only when thpgear. Realization of this
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correct way of work requires identification of tileminences, location of places
where they are generate and work out minimizinghoas$ of their negative
effects. These problems are presented in belowidenadion.

Presented above theoretical considerations and ribledc practical
example prove that environment protection is mdy @roper activity but it can
be profitable job.

Pro-ecologic activities not always need great émstechnical equipment.
Sometimes to this aim it is possible to apply trechines designed to other job
(but similar character). Mentioned above the pcattexample shows also that
when pro-ecologic activities needs costs, they fastd back. In described
examples the time was from 3 to 36 months.

Such great and fast economic effects are unforélyhaiso the signhat
realized in industry manufacturing processes aré&dan perfection.

SZOT-RADZISZEWSKA E.

PolitechnikaSwigtokrzyska, Poland
eszot@tu.kielce.pl

DEVELOPMENT OF MODERN TECHNOLOGIES IN THE
AREA OF THE OLD POLISH INDUSTRIAL REGION.
TRADITION FOR MODERNITY

In the paper, | try to answer the question whetuwdtural heritage can be
the source of development of new technologies arginbsses today and why
tradition has recently become a brand that guagansafety and harmonious
development of societies. Today, tradition inspsegntists in many fields; it
makes them take a renewed interest, for instanagnewable energy or natural
remedies. The Kielce region (Kielecczyzna) wittoag tradition of mining and
metallurgy and many unigue historic sites of @d Polish Industrial Region,
representing all the links of the development cHamniron and steel making
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from the Middle Ages to the modern day, is a pdrfglace for a dialogue
between tradition and modernity. The sites with ptete well-preserved
production lines, forging equipment, watermills,atdlast furnaces, rolling
mills and puddling mills form a unique historic tstape that could become a
flagship attraction for the area, taking visitdnsotugh the history of metallurgy
in Poland and Europe.

The glory years of the Old Polish Industrial Reglad a positive effect
on the development of businesses and researctutitais in the Kielce region
(Kielecczyzna), especially in the north. Industny today’s Swictokrzyski
Voivodship has been shaped by a long tradition efatturgy, ceramic making
and stone mining. The abundant deposits of cortgirugnaterials make the
region the centre of Poland’s production of cenaamt gypsum. The Polish and
foreign companies operating in this area speciatizbe metal, engineering and
construction materials industries relying on ladggosits of minerals.

TROCIKOWSKI T.

Europejska Fundacja Naukowa
Instytut Innowacji we Wioctawku, Poland
pantadeusz@rcie.pl

IDENTYFIKACJA BARIER WE WSPOLPRACY
PRZEDSIEBIORCOW ZE SRODOWISKIEM NAUKOWYM W
POLSCE NA PRZYKLADZIE WOJEWODZTWA KUJAWSKO

- POMORSKIEGO

We wspolczesnej gospodarce opartej na wiedzy wzagospodarczy w
duzej mierze zalgy od wprowadzanych innowacji, czterech podstawowych
typow: innowacje produktowe, innowacje procesoweapivacje organizacyjne i
innowacje marketingowe. Wprowadzanie na rynek redwgroduktow, ustug i
technologii to efekt wspoétpracyiata nauki i biznesu. Zdobywanie przewagi w
oparciu o innowacje stalo ¢siaktualnie niezédnym warunkiem utrzymania
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przez przedsbiorstwo pozycji konkurencyjnej na rynku. Mowe sizsto, ze

nowoczesn& produktéw stanowi dodatkaw wartgé¢ dla klienta, a
nowoczesng technologii produkcji sty oshgnieciu zwickszonej wydajnéci .

Ze wzgkdu na znaczenie technologii dla konkurencygmona poziomie
mikroekonomicznym, jak i jej znaczenie dla dlugaterowego wzrostu
gospodarczego — przeelsiorstwa musz dotozy¢ wickszych, bezpaednich
stara w celu osignigcia i zachowania swej przewagi technologicznej.

Przedsibiorstwa w Polsce w znikomym stopniu inwestwj dziatalng¢
badawczo — rozwojoay zdecydowanie znacznie mniejznfirmy w Unii
Europejskiej. Na Zachodzie partnerzy intensywnieveistup w badania i
rozwoéj, my przycigamy inwestoroOw najggciej niskimi kosztami pracy. Taka
strategia na ditsza met staje s¢ nieoptacalna, ktora przyrie maoze tylko i
wytacznie fatalne nagpstwa.

Proby nawizania wspotpracy mdzy nauli, a biznesem esto w ogole
nie @ podejmowane. Oprocz praktycznych przeszkdd isinigkze te
nieformalne — chgby popularne stereotypy, ktérych ofiarami staje obie
strony. Naukowiec to wedlug eztych opinii osoba oderwana o#ycia
gospodarczego, skoncentrowana przede wszystkim rowvadzeniu bada
naukowych, bardzo ezto tylko w wymiarze teoretycznym. Przegtsorca to z
kolei przedstawiciel szybko boggej st grupy spotecznej nie zainteresowany
zdobywaniem nowej wiedzy i budowaniu przewagi kaekcyjnej opartej na
innowacjach.

A zatem powstaje szereg pytadak jest naprawdw rzeczywistéci
gospodarczej? Czy przeesiorcy zainteresowanigposzukiwaniem kontaktéw
zeswiatem nauki? Czy profesorowie szukapozliwosci komercjalizacji swoich
oshgnie¢ naukowych? Czy obie strony wilszanse, ktére mogtaby im da
wspotpraca w ramach B+R?
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CLASTERS IN FORMATION OF COMPETITIVE
ABILITY OF REGIONAL ECONOMY

Realization of enterprises network form of cooperain assistance with
local authorities and innovation infrastructures ais important element of
innovation development and competitive ability ee&se in regions of Ukraine.
Intensification of world integration processes umefhce on formation of
innovation potential of territory makes it diffi¢uio reach competitive benefits
by certain market participants and stimulates faiomaof different forms of
network cooperation. Creation of clusters is comi®d to be one of the most
efficient forms of innovation cooperation of entesp merging. Cluster is a
voluntary unification of enterprises in which cortipee benefits can be reached
by means of the most efficient cooperation choicéspower structures,
enterprise sector and innovation infrastructurenelets. Diversities of cluster
forms, opportunities of their approbation in ingagonal dimension and at
different levels of territorial organization for @wmic system competitive
ability increase have led formation of wide managammtoolkit of regional
cluster development [1].

We should agree that implemented in all the regiointlkraine cluster
policy is not an additional tool of state managemeh regional economy
competitive potential, but, on the contrary, it's @ew approach of
implementation of existing toolkit. According tositpotential and structure
cluster policy is a complex of technologies whiadntibutes to solving of the
major task: providing of investment attraction ease, formation of competitive
regional systems by means of competitive marketgldpment, intensification
of small and average businesses development, stilowilof initiatives at places
and interaction of state, business and scientrfyaizations.
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YOKHNA M.
National university of Khmelnitsky, Ukraine

TECHNOLOGICAL DEVELOPMENT OF INDUSTRIAL
ENTERPRISES OF UKRAINE: PRIORITIES AND
EFFECTIVENESS

Processes of technological development of industeiaterprises of
Ukraine are analyzed. Their insufficient effectiees is determined. It is
justified, that this is a result of their insuffcit innovative orientation, as a
result of which the technological backwardnesseisy preserved.

Growth potential of modern social-economic systetepends much on

the level of development of their industrial spheHowever today many
traditional branches of industry have depleted ooly extensive, but also
intensive possibilities of their development. Thatthy in many countries begin
to lead branches of industry, based on innovateahriologies. They are a
powerful lever, thanks to which countries not oolyercome their economic
downfall, but also implement structural renovatadreconomy, filling industrial
sector by resource-saving and ecology-friendly nettgies and raising the
level of competitiveness of national economies. pheblem of technological
renovation of industrial sector for Ukraine is vargportant because capital
assets of most of branches have exhausted theuroes

Technological changes in every economic systemdmapmder influence
of changes in social needs, and their intensiveandseffectiveness depend on
conditions of functioning of institutional envirommt (which depends on state
government policy and regulations). It is impossilib implement a very
important task for national economy — growth of gmpetitiveness on world
market, without creation of proper legislative bgi@und, which would favor

innovations. That's why an important role gain dies of effective
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management of technological renovation processesntrprise (on micro and
macro levels). At the same time technological ratiown should happen
according to ecology and energy-saving standardeatwwill assist in

environment preservation and soften the questiorerargy resources price
growth.

The search of optimal ways of technological renovaif production
implementation on innovative basis (that expeatsvgin of resource-preservation
and ecology-friendliness level) becomes very ingourt That's why many
Ukrainian and foreign scientific publications argnad on this question. In
Ukraine researches on this topic were made by Osh@aoV.Shevchenko,
V.Aleksandrova, A.Galchinskiy, A.Kinah, V.Seminozike, L.Fedulova,
O.Dmitryk, T.Tsihan and many others. Own considerst about influence on
these processes were also made by author of ticeaHowever the question
of estimation of effectiveness of technological elepment did not find
sufficient reflection in scientific References, winaakes this research vital.

This research shows that technological renovatibmndustrial sector of
Ukrainian economy is put into practice not very eefively. Generally
investment costs go into reproduction of productisystems on slightly
modified technological basis, which is improvesaimirection of increasing of
level resource-preservation. It only allows to eat® mpetitiveness in traditional
branches of economy of Ukraine and hold positiangternal market.

According to researches, the volumes of innovatreaovation are
insufficient for national economy to overcome tealogical backwardness by
accumulating critical mass of innovative technoésgiwhich would permit to
implement the model of “technologic push”. In cdradis of globalization it is
important to provide innovative break in high-teglogy branches. It is needed
to implement such technologies, which have sigarftannovative potential and

can grant maintenance of innovative leadershipuinout long time.
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Significant role in acceleration and raising theeleof innovativeness of
technological renovation should play the state loyming priorities of
technological development in shift onto higher tembgical levels and
supporting these priorities by appropriate insito@l preferences. Justification

of directions of such shifting should be the theoh#llowing researches.

BAWJINY JLE.
KA3IMIPOBA JLII.
KOPHIK H.JL

XMeNbHUIBKAN HAallIOHAJIbHUM YHIBEpCUTET, YKpaiHa

L_kazimirova@ukr.net

MOJbCBHKI PE3UAEHLII cep. XVIII — nou. XX CT. SIK

3PA3KHU CAJOBO-TAPKOBOI'O MUCTELITBA
XMEJBHUYYYHHAU

SIcKkpaBOIO CTOPIHKOIO ICTOPUKO-KYIBTYpHOI criaamuHu Boauno-Tlogims
€ CTapOBMHHI mTapku sAK ¢opmMa CHUHTE3y NPUPOJHOIO CepeoBUIlA 1
0aratoBIKOBOi KyJIbTypH, BiAoOpakeHOoi B HuUX. BoHM po3BuBamucs y
B3a€MO3B’ 53Ky 3 pi10codiero, IiTepaTyporo, €CTETUKOI MOOYTY, apXITEeKTYpOIo,
KUBOIMCOM, MY3HKOIO 1 TEXHIKOIO.

3pyyHe MICIIE3HAXO/PKEHHSI Ta XOpOIll TIPYHTOBO-KJIIMAaTHYHI YMOBH
CIPUSIIIU TOMY, IO TEPUTOPII0 XMEIbHUYUUHU OOUpAE MICIEM MHPOKUBAHHSA,
BIIMOYMHKY Ta BEJEHHS TOCMOJAPCHKOI MISUTBHOCTI YaCTHUHA IMOJbCHKOT 3HATI.
bynmiBHUIITBO MaeTKiB (pe3ujeHIlif) MoYMHAE OYpXJIIMBO PO3BUBATHCS ITIiCIIs
tpetboro noxaury Ilombmii, xonmu Bomuno-Iloguuia crano BiacHicTio Pocii, a
[Tonbiia BTpaTuiIa He3alleKHICTE 1 BapiiaBa nepecrana OyTu CTOIUIECIO. 3HAHUX
apXiTeKTOpiB 1 MNapKOOyAIBHMYMX, SKI TpaioBaiu y Bapmasi B uyacu
KopomnisctBa I[lonbscekoro, ocobmuBo mpu koposdi CraHiciaBoBl ABI'YCTOBI,

3yctpiyaemo Ha Bonwuni i Ioxinni. Came Toli CTBOprOBasivCs Majano-napKkoBi
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KOMIUIEKCH, MHCTEI[bKa BapTICTh SAKUX HE TNOCTynajlacs HaWBUIATHIIIUM
€BPOIENCHKUM 3pa3KaM.

BenuuaBicTe manaiy 3 OaraTUM IHTEp €pOM, SIKMM MOpHUKpariaiv I[iHH1
TBOPM MHCTEITBA Ta BUIIYKAHICTh TMapKy 3  BOJOWMOIO, MaJIUMHU
apXiTeKTypHUMU (GopMaMU 1 BHCOKOK JEKOPATHUBHICTIO POCIHH OyiH
00O0B’ SI3KOBUMHU CKJIAJIOBUMHU PE3UJICHIIIT, TOPIICTIO MOMIIINKA, MIPUIOM HOTO
OaraTcTBa, CMaKy i1 COLIIAJIbHOTO CTaHy.

Hacporomni B XMenbHHIBKIN 007acTi 0XOpoHsIeThest 31 crapoBuHHMI
MmapKk B CTaTycl MapKiB-TlaM ATOK  CaJOBO-MAPKOBOIO  MHCTEITBA
3arajibHOJIEPKaBHOTO YW MiclieBOTO 3HaueHHs. CaM4uKIBCHKUM TapK €
CKJIaZIOBOIO Jlep:kaBHOIO iCTOPUKO-KYJIBTYPHOTO 3aMOBIAHUKA «CaMUnUKU».

V¥V Camuukiscbkomy, ManieBenpkoMy, butenpskomy, I'ono3yOuHenskomy,
INonmockiBcbkomy, ['oBopiBchkomy, HoBocenuibkoMy mapkax 30eperiucs
najaiy, siKki € BA3HAUHUMU apXITeKTYpHUMU NaM’ ASTKaMH He Jiniie o0JacTi, ane
i VYkpainu. MeHlly apXITeKTYypHY 3HA4YMMICTh MaroTh 30€peXeHl Najlalu
(0ymnuaku) y  BunorpamiBcekomy,  KysBchkomy, — BepOkoBernpkomy,
Kopuynenpkomy mnapkax. Benuke ICTOPUKO-apXiTEKTypHE 3HAUCHHS Mae
Oropo’ka AHTOHIHCHKOTO TapKy 3 TpbOMa MOHYMEHTAJIbHUMH OpamMaMu.
ApxiTekTypa Manux mnapkoBux Qopm no0pe mnpexacrtaBieHa B Kawm'sneis-
[Toninbcbkomy Ta CaMYMKIBCBKOMY MapKax.

JlannmadTHO-apXITEKTYpHUM IUIAHYBaHHSIM Ta HAasBHICTIO KpPacUBHX
BOIOHM Big3HA4aroTbcsd MuxanniBcbkui, CamMuukiBCcbkuii, MakiBCBKHUI,
I'oBopiBcwkuit, HoBocenuipkuid, [Tomonchkuii 1 PalikoBernpkuii mapku. L{iHHOIO
JEHIPOJIOTIUHOK  KOJICKIII€EI0  ClaBUThCs ~ MuxalmiBcbkuii — mapk. Y
MarnieBenibkoMmy, MuxainiscbkoMy Ta Kawm' sHeub-IloginecbkomMy mapkax €
IPOTH.

CrapoBHUHHI TIApKH CTBOPIOBAJIUCH PO3YMOM, Tpalero 1 JOCBIJIOM
MUHYJIUX MMOKOJIHb, IPOICHYBAJIM CTOJITTSI, IPOUIIUIN TPi3HI €TAMM ICTOPIi Ta €

3pa3KoM CaJI0BO-TIAPKOBOTO0 MUCTEITBA JIJIsi CYYaCHUKIB.
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I'YMEHIOK O.b.
CEMEHIOK H.B

XMeNbHULBKAN HallIOHATIbHUM YHIBEpPCUTET, Y KpaiHa

agloes@mail.ru

TEXHIKO-EKOHOMIUHUM AHAJII3
BUKOPUCTAHHSA BIOI'A30BUX TEXHO.IOI'IH B
CYUYACHIN EHEPTETHUIII

3MEHIIIEHHsST  3alaciB  OpPraHIYHOTO TajuBa, 3HA4YHE 30UTBIIEHHS
cobiBapTOoCTi iX BUAOOYBaHHS Ta TPAHCIOPTYBaHHS, a TaKOX 3arpo3a s
OTOYYIOUOTO CEpEeJIOBUIIA POOJISATH OCOOJIMBO AKTyaIbHUMH 3aBJIaHHS TIOLIYKY
albTEPHATUBHUX, JOKEPEN EHeprii Ta eHepro30epiraroymx TEXHOJOTIH.
Oco6nrBa yBara NpuauIsi€ThbCsl PO3BUTKY TEXHOJIOT1M OTpUMaHHs 0iorasy, KU
CTBOPIOETHCS MPU YTHIII3allll OPraHIYHUX BIAXOJIB KUTTEIISUIBHOCTI JTIOJUHU
Ta CUILCHKOTOCIOJAPChKUX BUPOOHUITB. biora3zoBi TeXHOJOTIT - paguKalbHUI
Croci0 3HEIIKO/KEHHSI Ta MEepPepoOKH OpPraHIuHMX BIAXOIB, SIKUM  JTO3BOJISE
OTPUMATH €KOHOMIYHY Ta €KOJIOT1YHY KOPUCTh , y BHUIJISI[I Tra3o0moji0HOro,
BUCOKOKAJIOpifHOr0o  manuBa  —  Olorazy, Ta  €KOJOTIYHO-YUCTUX
BUCOKOTIPOJYKTUBHUX OpraHiunux AoOpuB. Ha namy aymxy B Ykpaidi 3 ii
arpapHOI0 OPIEHTAIIEI0 TPAKTUYHO HA BCIH TEpPUTOPIi € MEPCHEeKTUBHUM
PO3BUTOK JCIEHTPATI30BaHOI €HEPreTHKH B IMOEIHAHHI 3 IEHTPaIi30BaHOIO.
Po3pobka came MOIynbHOrO OOJIAIHAHHS 3 MOXJIMBICTIO BCTAaHOBJIEHHS Ta
eKcIuTyaTalii HeoOX1MHOT KUIBKOCTI OJIOKIB PEaKTOpiB JJisl OTpUMaHHA Oiorazy
BIIMOBIAHO JO KUIBKOCTI BIAXOJIB IO CTBOPIOIOTHCS B  (PepMEPCHKUX
roCIoAapCcTBaX € €KOHOMIYHO Ta TEXHIYHO OLUIBII JOIITBHUM.

Jliteparypa

1. I'ymentok O.b., Cemenwok H.B. Ekonoro- ekoHOMi4H1 acnekTu
BIIPOBA/PKEHHSI 010Ta30BUX TeXHOJOrii B VYkpaini. Po3poOka cydacHux
OilorazoBux TexHojoriii i// Tlpami MDKHaApOAHOTO EHEPrOCKOJIOTTYHOTO

KoHTpecy, Enepreruka. Exomoris. Jlromura.” 30 Oepesns -2 ksiTHs, Kwuis
» YKpaiHChKi eHukinoneanani 3Hanas” 2004p.-C.50-57

2. Marmnac Illen. Kommoraz - wMeron OpokeHHS OHOOTXOJOB,
“Metponom”, Ne 1-2, 1994;.41.
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JJIYI'YHOBHUY H.A.

XMeNbHULBKAN HAllIOHATIbHUM yHIBEpCUTET, YKpaiHa
dlugunovich@gmail.com

CYUACHHUM ITPOBJIEMHUMU ITPOCTIP IHOOPMATUKHU

Ilepexing mo iHpoOpMaIIHHOTO CYCHUIbCTBA BIUIMBAE HA BC1 CTOPOHU
cycnuibHOTO KUTTS. He nuimaerscs OCTOPOHB 1 MPOOJAEMHUNU TPOCTIP
iHhopMaTuku K Hayku. Konu roBopsTh npo 1HGOpMaTUKY SIK (yHIAMEHTAIbHY
MNPUPOJIHUYY HAyKy, TO TiJ HEK PO3YMIIOTh CYKYIHICTh IMCIUIUIIH, IO
00’ €THaH1 3araJibHUM OO0’ €KTOM JOCHIIKEHHS — iH@opmaliero. TpaguiiiHo
iHhopMaTUKy TOAUISIOTH Ha TEOPETHUYHY Ha MpUKIaaHYy. TeopeTnyHa
1H(QOpPMAaTUKN BUKOPUCTOBYE METOJIM MATEMATHKU 1Jig TMOOYJOBM 1 BUBYECHHS
Mojiesiel 0oO0poOKH, mepejadl Ta BHKOPUCTaHHSA 1HQopmalli 1 CTBOPIOE
teopeTuyHul  pyHmament iHpopmaruku. Jlo CKIAAOBUX  MNPUKIATHOT
iHQOpMaTUKK BIJHOCATH KIOEPHETHKY, MPOrpamMyBaHHs, OOYMCIIOBAIbHY

TEXHIKY, IITYYHUI 1HTEJIEKT TOLIO.

OPVHUMNM TA KOHUENUIT | nogyoBA PISHWX TUMIB
PO3POBJIEHHA KOMIMIOTEPHOIO KOMITIOTEPIB, MPUHLMMN

OBNAIHAHHS | APXITEKTYPU
CUCTEMHOI IHoPACTPYKTYPY, | CTBOPEHHS CUCTEMHOIO

NPOTPAMHWUX METO[IB TA TEXHONOT I

IHcpopmarmka -
MixgucuunnivapHa MeTogonorivxa
Hayka

KOHLENTYANEHE
PO3POBNEHHA
LUNDGPOBKX,
MPUKNALHAX TA
OPFAHIZALINHMX
TEXHOSOT A
1A PIZHUX IHOOPMALIMHUX
LINEA TA HANPSMKIB

KOHUENLYi
PO3POBNEHHS
NPOrPAMHOIO

3ABESIMEYEHHSA
(MPOEKTYBAHHS,
MPOTPAMYBAHHSA,
TECTYBAHHS TOLLO

3ACTOCYBAHHS |
PO3POBNEHHA PI3HUX
KOH®ITYPAL|I CUCTEM
OBPOBMNEHHA IHOOPMAL|II B
PI3HWX OPTAHIBALIAX | MIBNPHUEMCTBAX

IHbopmavinni cneTeMy
(Information system)

Puc. 1. CyyacHuii npo6emunii mpoctip indpopmarukn
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Ane iHdopmaTMKa SK  HaykKa JUHAMI4YHO  PO3BHUBAEThCA  Ta
XapaKTEePU3Y€EThCS  BUCOKOK  IIBUAKICTIO 3MiH. Ha TtemepimHiii 4ac
iHOpMaTUKy MOTPIOHO PO3MISLAATH SIK MDKIUCHMIUIIHAPHY METOHOJIOTTUHY
HayKy. 3a peKOMEHJaliIMU MDKHAPOIHOI CHEIadbHOT KOMICIT, [0 CKIIaIae€ThCs
3 ¢axiBiiB Ta BukianadiB 0OazoBux yHiBepcuretiB CIIA, €ponu, Kananu ta
Asctpanii mpu ACM ta |IEEE npobGnemuuii npoctip iHPOpPMATUKU SK HAYKH
OKpECJIEHO TaKHUMHU CKJIaJOBUMHU. KOMI IOTEpHA HayKa, KOMI IOTE€pHA
1HXKeHepisd, 1H(opMalliiiHi cucTteMu, 1HQOpMAIIiHI TEXHOJOrli, IporpamHa

imkenepis (puc.l).

KOCAHUYYK T.®.

SIPOILLYK O.B.

XMeNbHUIBKAN HAallIOHATILHUM YHIBEpCUTET, YKpaiHa

MPOBJIEMU CTAHJAPTU3ALLI BUIIIOI
OCBITHU B YKPAIHI

B 6inpmIocTi po3BUHYTHX KpaiH CBITY BOPOJOBXK ocTaHHIX 30-TM POKiB B
JiTepaTypl aKTUBHO OOTOBOPIOIOTHCS MPOOJIEMU BUPOOJICHHS 1 3aCTOCYBaHHS
CTaHJIApPTIB OCBITHBOI JisibHOCTI. CTaHaapTH3alis OCBITHBOI ISUTBHOCTI
3MIMCHIOETHCS B MEXKax MPaBOBOTO IMOJIA 1 I1F0Y0r0 3aKOHO/IaBCTBA.

Ha BnpoBamxkeHHs! JepKaBHUX CTAaHJApTIB BUIIO1 OCBITH YKpaiHu OyIo
CIPSIMOBAHO LIUIHI Psifi HOPMAaTUBHO-TIPABOBUX JIOKYMEHTIB, a came: [locTanoBa
Kabinery MinictpiB Yxkpainm Ne65 “TIpo crymeneBy ocBity”, IlocTanoBa
Kab6inetry MinictpiB Ykpainu Nel27 “IIpo mepskaBHI cTaHIApTH BUIIOI OCBITH,
Haka3z MinictepctBa ocBiTH 1 Hayku Yipaiaum Ne285 ‘Tlpo Bumorm 10
JIep’)KaBHUX CTAaHIAPTIB, MmO HaOymu umHHOCTI y 1998 p.”, 1 3akon Ykpainm
“Ilpo Bumy ocity”, npuitasatuil y 2002 p. 3rinHO SKOMY CHCTEMY CTaHIAPTIB
BUILIOi OCBITH CKJAJalOTh JEp>KaBHI 1 rajay3eBl CTaHAApTH, a TaKOX OCBITHI
CTaHJApTH BUINMX HaBUalbHMX 3akiaaiB. CucTema JAep)KaBHUX CTaHIApTiB
BUIIO1 OCBITH YITKO BH3HA4Ya€ HOPMATUBHY 1 BapiaTWBHY (BHOIPKOBY) YacTUHU

3MICTY HaBYajdbHOi mporpaMu. [amy3eBi CTaHJApPTH BHUILOI OCBITH MICTATH:
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OCBITHBO-KBasidikamiiHy xapakrepuctuky (OKX) — mepeiik Bumor 10 daxiBiis
010 BMiHb, SKUMH TIOBMHHI BOJIOAITH BumyckHuku BH3; ocBiTHBRO-
npodeciiiny nporpamy (OIIIT) - 3MicT HaBYaHHS 1 HAOYTTS (aXxOBUX BMiHb,
periiaMeHTOBaHI ~ BHMOTM  II0JI0  YHI(IKOBAHOTO  KOHTPOJIIO  PIBHS
KOMIIETEeHTHOCT1 (paxiBIIiB.

B mponeci cranmaptuzanii s €(EKTUBHUX YNPABIIHCHKUX PILICHb
yKpaili HEOOX1IHO BHM3HAYUTU 3arajbHi HOPMU 1 MOpaBUia, a TaKOX 3MICT
TEPMIHIB 1 OCHOBHHMX MOHSATh. MiXranay3eBUil xapakTep cTaHAapTH3allll BUIIOT
OCBITH TOSICHIOE BIJICYTHICTh YHI()IKOBAHOT'O BU3HAUCHHSI TaKUX MOHATH, SIK:
“craHapT BUIIOT OCBITH, “ OCBITHIM cTaHAapT” 1 “cTaHgapTusaiis ocBitu . He
3BaXKalOuUd Ha 1€, Ha OCHOBI HOPMATHBHO-TIPABOBUX JIOKYMEHTIB MO>KHA
BU3HAYUTHU TOHATTSA “SKOCTI OCBITHBOI JISJIBHOCTI". SIKICTh OCBITHBOT
JUSITBHOCTI — 1€ CYKYIHICTh XapaKTEPUCTUK PI3HUX Tany3ed BHUIOI OCBITH, SIK1
BM3HAYAIOTh 11 3JaTHICTh 3aJ0BOJIBHSATH BCTAHOBJEHI 1 TepemdOadeHi
IHAUBINYabHI 1 CyCIUIbHI TOTPEOH.

VYrpaBniHHs 1 3a0€3M€UEHHS] IKOCT1 OCBITHBOI JISUIBHOCTI MOEAHYETHCS 3
npoieaypaMu  JIIIEH3YBaHHS, aTecTallli Ta JepXaBHOI akpeauTamii 1
MPOBOJMUTHCS  BIATOBIAHO A0  MEpPeNiKy  TMOKa3HUKIB,  3aTBEPIAKEHUX
MiHiCTEpCTBOM OCBITH 1 HAYKH, MOJIOJI1 Ta CIIOPTY Y KpaiHH.

[IpeameroM MmonanblIMX HAYKOBUX IOCHIIKEHb MOXYTh OyTH MHUTaHHS
ONTHMAJIBHOTO CITIBBIJHOILIEHHS 3araJIbHUX 1 CIENIaI30BaHUX HOPM 1 BUMOT Y
JepKaBHUX CTaHJApTaX BHUIOI OCBITM 1 KOHTPOJb BIAMOBIIHOCTI 00’ €KTIB

CTaHIapTH3aIlli OCBITHBOI MISTILHOCTI ITUM BUMOTaM.
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KOCSIHUYK T.D.
MAMOPOBA H.I.

XMeNbHUIbKUH HalllOHATBHUN YHIBEpCUTET, YKpaiHa

YIIPABJIIHHA AKICTIO IIIAI'OTOBKHAU
®AXIBIIIB B YHIBEPCUTETAX YKPAIHU

OnHUM 3 OCHOBHUX HAaNpsMIB MMiJIBUIIEHHS PIBHS HIATOTOBKHU (haxXiBIlIB €
po3poOka 1 BOPOBAKEHHS €()EKTUBHOI CHUCTEMH YMPABIIHHA SIKICTIO BUIIOT
OCBITU. Y 3araJbHOMY CEHCI MiJl YOPaBIIHHSM SKICTIO BHIIOi OCBITH CIIij
PO3YMITH CYKYMNHICTh MPUHIIUIIB, METOMAIB, CHNOC001B, QyHKIIH, ¢opMm 1
CKOOPJMHOBAHUX J1¥ BIUIMBY Ha BC1 CKJIaJIOB1 OCBITHBOT'O MPOIIECY.

Ouinka e(EeKTUBHOCTI CHUCTEM YIPABIIHHS SKICTIO BHUILOI OCBITH, SIK
MPaBUJIO MOEHYETHCA 3 MPOLEAYypaMu JIIEH3YBaHHs, aTecTallii Ta Jep>KaBHOT
aKpeauTallii 1 IPOBOJIUTHCS BIAMOBIAHO /10 MEPENiKYy MOKA3HUKIB, 3aTBEPIKEHHUX
MiHICTEpCTBOM OCBITH 1 HAyKH, MOJIOJI Ta CHOPTY YKpaiHu. BinmoBigHICTH
MOKa3HUKIB AissnbHOCTI BH3  BcTaHOBIEHMM KpHUTEpisIM  CBIIUUTH PO
MOTEHII1ITHI MOJIMBOCTI YHIBEPCUTETY 3a0€3ME€YUTH BUKOHAHHS JEP>KaBHOTO
ctaHgapty npodeciitnoi migroroBku (daxiBimiB. I[lpore #oro peanbHi
MOXJIMBOCTI 3aJI€KaTUMYTh Bil 0araTboX I1HIIMX YWHHHKIB. (PAKTOPIB
MakpocepenoBuiia BH3; piBHS [0BY31BCHKOi MIATOTOBKH a0ITYypIEHTIB;
CHIBBIJHONIEHHSI MOMUTY 1 Mpomno3uiii (axiBIiB BIANOBIAHUX Tpodecii Ha
PUHKY mpaill; BIUIMBY (DakTOpiB HaMOIMKYOTO OTOYEHHS CTYJEHTa, WOro
COIIOKYJIbTYPHHX MPIOPUTETIB TOLIO.

Cuctema ynpaBiiHHS SKICTIO BHUIOI OCBITU MOBHHHA OXOIUTIOBaTH BCI
cTajli MAroToBKH (paxiBiliB — Bl NpodopieHTaliitHOT poOOTH 3 abITypi€eHTaMU 1
Ha0Opy CTYAEHTIB A0 CYNpoBoAy ¢axiBiiB y cdepi iX BUKOPUCTAHHS, LI00
CBOE€YACHO MPOTUJIISITU HETATUBHOMY BIUIMBY JIESIKUX YMHHUKIB 30BHIIIHBOTO 1
BHYTpIIIHBOTO cepenopuia BH3.

[linBuiieHHs1 SIKOCTI MIATOTOBKM (paxiBliB B yHIBepcUTETaX YKpaiHu
MOB’ s13aHE 3 BUPIMICHHSM OaratboX MEpIIOYEProBUX 3aBlIaHb. 3aCTOCYBaHHS
HOBAaTOPCHKUX MiAX0/iB 10 ynpasiinds BH3 ta iioro nmigpo3ainamu; peanizaiis
HOBUX MPUHIMMIIB, (GOpPM 1 METOAIB OpraHizaiii HaBYaJIbHOIO TIPOIIECY;
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po3poOKa 1 BOPOBAKEHHS OCOOUCTICHE OPIEHTOBAHMX TEXHOJOTIM HaBYaHHS,
MOIIMPEHHS IHTEPAKTUBHUX METO/I1B HABUAHHS, PECTPYKTYpH3allisi HABUAJIbHOTO
MPOIIECY Y HAMPSIMI MEPEePO3NOILUTY HABUAIBHUX T'OJUH Ha KOPUCTh CAMOCTIHHOT
Ta 1HJIUBIAYaJlbHOI pOOOTH CTYJEHTa; 3alpoOBaJKEHHS HOBITHIX 3aco0iB
JIarHOCTUKHU PIBHS 3HAaHb CTYACHTIB, 3a0€3Me4YeHHs] HABYAJIbHOI'O MPOIECY
HOBHMM TIOKOJIIHHSM HaBYaJbHO-METOAMYHUX MMOCIOHUKIB, KOMII IOTEpHU3AIlis
HaBUYAJILHOTO TIpollecy; (QopMyBaHHS AOCTaTHLOTO 010Ji0TeYHOTO (HOHAY;
TEXHIYHE TEPEOCHAICHHS HAaBYAIbHUX ayJIUTOPIA; CTBOPEHHS HEOOXITHUX

nepeyMoB il 3a0€3MeUeHHs KOHTPOIIO 3a SIKICTIO OCBITH Ta 1H.

MARININ A.
OLISHEVSKY V.
TKACHENKO S.

National University of Food Technologies, Ukraine
nuftnano@ukr.net

NANOTECHNOLOGIES DEVELOPMENT IN FOOD
INDUSTRY

Nowadays, the Problem Scientific and Research lsbor in National
University of Food Technologies, among the numersaentific trends, is
conducting the works aimed at the development aadjel of nanotechnologies
in food and procession industries. The previousuisg for these works was the
actual problem of obtaining the new generation &ofi, and also of improving
and even replacement of some methods of products sami-products’
procession with a purpose to save their ecologgskty, biological and
nutritional value.

The usage of nanotechnologies in food industry sgtsthe unique
possibilities to control the quality and the safedly products during their
production and storage, thanks to their unique gntegs and low toxicity.
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We have conducted some complex nano-researches;ufaty — the
possibility to use the preparations of metals’ npadicles, obtained by
different methods (on the pure microorganisms’ wel, which are typical
contaminants in production and storage of foodstufid also pathogenous for
human and food products). There was shown thatnipertant characteristics
for high efficiency and stability of nano-particlggreparations are their size,
concentration, system stabilizer, quantity and sijnZeta-potential, electric
conductivity, etc.

MEJIBHUK M.I.

XMeNbHULBKAN YHIBEpCUTET YIIPaBIIIHHS Ta MIpaBa, YKapaiHa

TEOPETUYHI OCHOBU ®OPMYBAHHS NIOJJATKOBOI'O
MEXAHI3MY VY 30BHIIIHBOEKOHOMIYHOI
NISIJIBHOCTI YKPAIHU

Ha nHamy aymMKy, B Cy4acHMX yYMOBax IJIMOOKOIrO JOCIHIIKEHHSI BUMarae
pOJIb Ta MiCIle MOJIATKOBOTO MEXaHI3MY y CHCTEMI JAEP:KaBHOTO PETYTIOBAHHS
30BHIIIHBOEKOHOMIYHOI AISUIBHOCTI. J[J CHCTEMHOro pO3YMIHHS 3MICTY
MOJIATKOBOTO MEXaHi3My jaepxaBHoro perymtoBanHs 3EJl Ta ¢opmyBaHHS
BJIACHOI MO3UIII1 [010 HOTr0 PyHKIIIOHYBaHHS HAMHU JOCIIJIKEHO 3MICT 0a30BUX
nediHimin y i chepi.
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CnpaBeqIMBO BIAMITHTH, IIO JOCI HE ICHY€ €IUHOTO OayeHHs Ta
PO3YMIHHSI TIOHSTTS ,MOJATKOBHII MEXaHI3M', Yy TOMY YHCIi, HEIOCTATHBO
rIMOOKO aHANBYETHCS KOr0 €eKOHOMIYHUM 3MICT 1 CTPYKTYypa.

[lin mogaTKOBUM MEXaHI3MOM pPEryJitOBaHHS 30BHIITHbOEKOHOMIYHOI
TUSTBHOCT1  JOIIIBHO PO3YMITH CYKYIHICTh OpraHi3allifHUX, €KOHOMIYHUX,
MPaBOBHX HOPM 1 METOMAIB yHpaBiiHHA omnojaTkyBaHHsM cy0'extiB 3E]JI. Llei
MEXaHI3M MOBHHEH OYyTH CHpPSIMOBAaHUU Ha Y3IOPKEHHS IHTEPECIB JEp’KaBU Ta
IHTEpECIB IUIATHUKIB NOJATKIB-CY0' €KTIB 30BHIITHHOEKOHOMIYHOI TSITHHOCTI.

BBaxaemo, 110 10 OCHOBHHMX €JIEMEHTIB NOAATKOBOro mexaHizmy y 3E/]
JTOIIBHO BITHECTH MOJATKH 1 300pH, OAATKOBI IMUTBIH, TTOAATKOBUM 000B' 130K,
MiJICHCTEMYy aJMIHICTPYBaHHS, KOHTPOJIO Ta OOJNIKY MOAaTKiB (TUIATHUKIB
MOJIATKIB-CYO' €KTIiB 30BHINTHHOCKOHOMIYHOI JISUTBHOCTI), @ TaKOX MiJICHCTEMY
BIIMOBIAJILHOCTI 32 MOJAaTKOB1 TpaBonopyiieHHs y chepi 3EJI.

Ichye mina Huzka mnOpoOieM, SKIi Ha ChOTOJHI NEPEHIKOIKAIOTh
e(exTuBHIN, Npo30pii Ta CripaBeJIUBIN A1i TOAATKOBOIO MEXaHI3MY y CUCTEMI
pPEryJIIOBaHHS  30BHIIIHBOEKOHOMIYHOI  JIJIBHOCTI  YKpaiHM, a came:
HE3aBepIIEHICTh peOpMyBaHHSI CUCTEMHU OMOAATKYBaHHS B YKpaiHi B LLIOMY,
y TOMY YHCIi, Y 30BHIIIHbOEKOHOMIYHIA [ISJIBHOCTI; HEMOCHIJOBHICTH il
ypsany y cdepi mogatkoBoro (a TakoX MHUTHOTO) pPEryJIOBaHHS EKCIOPTHO-
IMIIOPTHUX oOlepallii; HEMOBHICTIO JOTPUMYETHCS MPUHIIMI CHPABEIITUBOCTI
npu onojatkyBaHHi cy0'ektiB 3EJl; HenanexHe iHQpacTpyKTypHE Ta
1HOopMarliiiHe 3a0e3meyeHHs OMOJATKyBaHHS 30BHIIIHEOEKOHOMIYHOTL
HIISTBHOCTI;  CcKkjiaaHe  (IHAHCOBE  CTAHOBHUIE  BITUM3HSAHHX  CYO' €KTIB
roCIoAapIOBaHHs TOIIIO.

Y uuioMy, mnpoBeneHe JOCHIKEHHS CBIIYUTh NP0 HEJOCTATHIO
BHUBUYEHICTh Y HAYKOBIH JliTepaTypl 3MICTy, €EKOHOMIYHOI CyTHOCTI IIOJIaTKOBOT'O
MEXaHI3My Ta MOro Miclsi B CHCTEMI JIEPXKABHOTO  PETYIIOBAHHS
30BHIIIHBOEKOHOMIYHOI  AisUIbHOCTI  YKpaiHu. [lutanHs  yJOCKOHAJIEHHS
noaatkoBoro Mexanizmy B 3EJ[ mepenbadae mmpokuii 3a 3MIiCTOM Ta 4acoMm
KOMIUIEKC 3aXO[iB, €(EeKTHUBHICTh SKUX 0araTo B YOMY BHU3HAYATHUMETHCS
MOCHIZOBHICTIO 1 CHCTEMHICTIO JEpXaBHOI TMOJNITHKM y 1Ml cdept Ta

Y3TO/IKEHICTIO /1M BCIX 3aI[IKaBIEHUX CTOPIH.
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HAT'OPHMI II.
p_nagorny@yahho.com

OIHAHCYBAHHA HAYKOBHUX PO3POBOK 3
HEJAEPKABHUX ®OHIIB"

HaykoBo-gocninHuipki poOOTH € CKJIaJ0BOK HABYAJIBHOTO IIPOIIECY.
BoHu mianararoTh TporHO3yBaHHIO €()EKTUBHOCTI iX BIPOBA)KEHHSI B HAPOJIHE
roCroJIapCTBO, BCTAHOBJICHHS BAPTOCTI iX MPOBECHHS 1 MOXKYTh (PIHAHCYBATUCH
3aI[iKaBJIE€HOIO CTOPOHOIO.

HaykoBi gociiikeHHs € mpouec 3aTpaTHUM 1 3aBXK/IH TIOCTA€ TUTAHHS: 32
SIK1 KOUITH 1X TPOBOJAUTH.

B nmaniil craTTi He pO3risgaeThcsi OrOMKETHE (PIHAHCYBAHHSA IO CBOIU
CyTi. ABTOp CTaBUTh 3aBlIaHHS 3alpPONOHYBATH MeEXaHi3M (piHAHCYBaHHS
JOCIII)KEHb HAa KOMEPIIIIHINA OCHOBI, CYTh AKOI MOJLI PU3MKIB BiJ pe3yJbTaTIB
JOOCIIPKEHHST MK HOro y4acCHMKaMHU: HayKOBUM MIIPO3JAUIOM Ta CyO €KTOM
rOCTOJIapIOBaHHS , 3aI[IKaBJIEHOI'0 B PO3POOIII.

ABTOp BHMHOCHTHh Ha CyA JBI cxemu (DiHAHCYBAaHHS HAyKOBO-
JOCJIITHUIIBKUX POOIT 32 paXyHOK MO3UYOK:

| cxema. [lo3nyanbHUKOM BUCTYIIA€ HAYKOBUHN MITPO3/LI.

Il cxema. [To3uky odopmiisie 3aMOBHUK TOCTIIKEHb.

B noknani po3kpuBaEeThcs MexaHI3M OQOPMIICHHS Ta CYNPOBOJKEHHS

ITIO3HUYOK.
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TEPEIIIEHKO T.B.
IMENAHCBHKH E.B.

XMeNbHULIBKOTO YHIBEPCUTETY YIPaBIIIHHS Ta MpaBa, YKpaiHa

MI)KHAPOJHUM TYPU3M SAK ®OPMA
30BHIIIHbOEKOHOMIYHOI AI1JIbHOCTI

BupinienHss akTyanbHMX Mpo0JIeM CYCHUIBHOTO PO3BUTKY YKpaiHu
BEJIMKOI0 MIpPOI0 3aJ€XKHUTh BiA 1 ydacTi Ta MICHsSI B CHUCTEM1 MDKHApPOIHUX
€KOHOMIYHMX BITHOCUH. ¥ Cy4aCHHX YyMOBaX 30BHIIIHbOCKOHOMIYHA JISJIbHICTh
COpUMMAEThCS SIK BaXJMBAa CKJIaJ0Ba LUIICHOIO MEXaHI3My 3a0e3leyeHHs
PO3BUTKY HalLlIOHAJIbHOI €KOHOMIKM Ta J0OpoOyTy HaceleHHs, L0 J103BOJISE
3MIIHUTA €KOHOMIYHUN MOTEHI[1aJl KpaiHU Ha 30BHIIIHbOMY pUHKY. [Ipu 1ipomy
MOCTIHHO 3pocTae poiib Takoi cnenudiuHoi (HOpMHU 30BHINIHBOCKOHOMIYHOT
TISTBHOCTI  SIK  MDKHapoaHwit — Typu3sM. ExkoHomiuyHa  e(EeKTHUBHICTH
MDKHapOJHOTO TYpU3MYy MOJsrae B TOMY, IIO BiH 3a0e3ledyye CTBOPEHHS
poOOUYUX MICIb, CTUMYJIOE BAJTIOTHI HAJXOJKEHHS [0 KpaiHU, PO3IIHPIOE
BHECKM J0 IuatbkHoro Oamancy Ta BHII kpainu, copuse 3alydeHHIO
IHBECTUIIMHUX PECYypCiB, CIpHUs€ AUBEpCcUPIKAIli EKOHOMIKH, CTBOPIOIOYH
rajy3i I1HQPACTPYKTypu Typu3My TOIO. MDKHapoIHHM Typu3M, Ha HaUly
IyMKY, aKTUBHO  CHOpUsi€  TMOMNIHOJIEHHIO  IHTErpamifiHUX  MPOIECIB,
HAJAro/P)KEHHI0 Ta MOCUJIECHHIO MDKHApPOJAHUX B3a€EMOBIIHOCHUH MIX PI3SHUMH
KpaiHaMH.

Typusm sk ¢dopmMa MIDKHAPOJHOI TOPTIBJII MOCIyraMyd HalOUIbII
JUHAMIYHO TO4YaBCcs po3BUBaTHCH B octanHi 20 pokiB (mpu mbOMY
CEepeAHBOPIUHI TEMMHU 3pPOCTaHHS KUIBKOCTI MPUOYTTS 1HO3EMHHUX TYpPHUCTIB B
cBiTi cknamu 5,1%, Bamotu - 14%). MDKHaApOIHUH TypuU3M € OJHIEID 3
HalOUIBIINX Tally3ed CBITOBOI €KOHOMIKHM 1 MOCTYNA€EThCA JUIlIe HAQTOBI Ta
aBTOMOO1TBHIN MPOMHUCIOBOCTI, YaCcTKa SIKUX y cBiToBOMY ekcriopTi 11%1i 8,6%
BiAnoBiaHO. CropaBeqIuBO BIAMITHTH, 10 MDKHApOJHHM TYpu3M Yy CBITI
PO3BHUBAETHCS BKpall HEPIBHOMIPHO. Lle mosiCHIOEThCS, B MEpIlly Yepry, pi3HUMHU

PIBHSIMU COILI1IbHO-€KOHOMIYHOT'O PO3BUTKY OKpeMHX KpaiH 1 perioHiB. Ha

52
IV Ukrainian-Polish Scientific Dialogue



IV Ykpainceko-Ilonscoki Haykoei /lianocu

Hally JyMKY, B OCHOBI aKTHBI3aIlli pO3BUTKY MIDKHAPOJHOTO TYpU3MY JI€KATh
HACTyIHi pakTopu:

1. EKOHOMIYHE 3pOCTaHHS Ta COIIaIbHUN TIporpec (CIpHUsIN 30 UTBIICHHIO
KUTBKOCTI MOAOPOIKEH y TUIOBUX 1 iH(OOPMAIIHHAX IIIAX).

2. TlominmreHHs BCIX BHIIB TPAHCIOPTY Ta KOMYHIKaIliid (103BOJIHIIO
3HU3WTH IIHU 1 TApUPU TIPU TIEPEBE3CHHSX).

3 30uTbIIeHHS YUCETHHOCTI HaWMaHWX MPAIliBHUKIB 1 pOOOTOMABIIIB Y
PO3BHHEHUX KpaiHaxX Ta MOKPAIIEHHS 1X MaTEePladbHOTO 1 KyJIbTYPHOTO PIBHS.

4. [ntencudikaiiiss poOOTH Ta OTPUMAaHHS MPAI[IBHUKAMH OUIBII TPUBATUX
BIJIITYCTOK.

5. IlornubneHHs MiXIEpPKaBHUX BITHOCHUH Ta PO3BUTOK KYJIBTYPHOTO
0oOMiHy MK KpaiHamu (y TOMY YHCIIi, PO3IIMPEHHS MI)XOCOOHMCTICHUX 3B'SI3KIB
MDK KpaiHaMH i OKPEMHUMH PETIOHAMH).

6. Ilonermenns oOMeXeHb Ha BHBI3 BAIIOTHHX I[IHHOCTEW B 0aratbox
KpaiHaX 1 COpOIIEHHS MUTHUX (OPMaTbHOCTEH.

VY 3B's3Ky 3 HasBHICTIO CYTTEBHX MPOOJIEM PO3BUTKY MIKHAPOIHOIO
Typu3sMy B YKpaiHi, CIij] peali3yBaT IUIMI KOMILIEKC 3aXO0/iB, IO J103BOJIAThH
chopMmyBaTH  Ji€BYy Ta  LUIICHY  MOJITUKY  JepkaBu y  coepi
30BHIIIHBOEKOHOMIYHOI JISUTBHOCTI, 30KpeMa, MDLKHApOJIHOTO Typusmy. [lep
3a BCE, ICHY€ HEOOXIIHICTh. MPOBEACHHS HAYKOBO-AOCIIAHUX 1 MOUIYKOBUX
poOIT 3 aKTyaldbHUX MPOOJEM PO3BUTKY TYpPU3MY; YAOCKOHAJEHHS MNOJITUKH
JepKaBHOrO (piHAHCYBaHHS BIJHOBJIEHHS IIaM TOK apXITEKTYpH, KYJIbTYpPH,
icTopii YKpaiHu; 3alydeHHs] 1HO3€MHUX 1HBECTULIMHUX PECYPCIB ISl PO3BUTKY
TYPUCTUYHUX 00 €KTiB; (hOPMYBaHHS MOJITUKU MIOJI0 aKTUBI3AIlli PO3BUTKY
1HQpaCTPpYKTYypu TYpU3MYy; VAOCKOHAJEHHS  OpraHi3aliiHOi  CTPYKTypH
YOpaBiIiHHS TYpPU3MOM TOIIIO.

VY uutomMy, po3BUTOK MIXKHAPOJHOTO TYpu3My B YKpaiHi CHOpUSITUME
aKTHUBI3aIlli PO3BUTKY HAIlIOHAJTbHOI €KOHOMIKH, @ TaKOX MiITPUMYBATHUME ii

METY I10J10 MOTJIMOJIEHH IHTErpailii 40 MI>XHAPOHOI CIIUTBHOTH.
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TOJIMAYOB /.1.
KO3O0PI3 K.B.

XMeNbHUIBKAN HAllIOHATIbHUM YHIBEpCUTET, YKpaiHa

MATEMATHWYHI MOAEJI EKOHOMIYHOI
E®EKTUBHOCTI IHHOBALIIIHOI JISIJTIBHOCTI
MIANPUEMCTB

ExoHoMiuHi pe3ynbTaTd (PYHKIIOHYBAaHHS MIANPUEMCTB PO3APIOHOT
TOPTiBJI1 HOCSTh BUPAXEHUU BUIMAJKOBUM XapakTep, NepeadauuTH iX JOCHUTh
ckJiagHo. BoHu cyTTeBO 3anexaTh Bij] 3MiH MOMUTY 1 MPOMO3HUIILii, BiJl XapaKTepy
BUHUKAIOUUX CUTyallld 30yTy. BoHM Takox MOB’s3aH1 3 MOXJIUBUMU 3005IMU Y
TOPriBjal, 10 BiIOYBalOTbCS 3 PI3HUX MNPUYUH. TOoMy 0COOIMBO MOTPiOHI
3aBAaHHA MOOYJIOBU CTOXaCTHUYHMX MOJENEl O4iKyBaHOI €()eKTUBHOCTI poOOTH
TOPrOBUX MIANPUEMCTB, OOIPYHTOBAHOTO BUOOPY KpUTEpil Ta MOKA3HUKIB
e(heKTUBHOCTI, KUIbKICHOI OI[IHKM NepeOyBaHHS MIANPUEMCTB TOPriBIl B CTaHi
30010 1 YaCTOTH iX BUHUKHEHHs. BpaxoByrouun OOMEXKEHICTh IHBECTUIIMHUX
MOXJIMBOCTEH, BHHHUKAE€ aKTyaJlbHE 3aBJlaHHS ONTUMAJIbHOTO PO3MOJLTY
pecypciB MiANMPUEMCTBA, IO CHPSMOBYIOTHCS Ha 3a0€3MEeUeHHs 3aI[IKaBICHOCTI
MpaliBHUKIB Y BHUCOKOMPOAYKTHBHIA Tpall, y NIABUIIEHHI €(EeKTUBHOCTI
JISTTLHOCTI 1 HA IHHOBAIIMHY TISTbHICTG. {7151 BUpIilIEHHS JaHOT ONTUMI3alliiHOT
3a/la4l HaMU PO3POONISEThCA aJeKBaTHA MoOJieNb €(EeKTUBHOCTI 3aTy4eHUX
iHBecTuid. L Moiens noBUHHA (PYHKI[IOHAJIIBHO MOB’ 13aTH MK CO0010 00CITH
OJICp’KyBaHOiI BUPYYKM 1 3ac00M, MPU3HAYEHI IJI CHOKUBAHHS 1 PO3BUTKY.
BoHu mOBUMHHI BpaxoByBaTH TaKOX CHUTyalllMHUI Xapakrep, OCOOJIUBOCTI,
HaIpPsSMKHU 1 3MICT 1HBECTULIIHOT IISUIBHOCTI MIATPUEMCTB PO3APIOHOT TOPTiBIII.
Ha ocHoOBI Takux Mojeneit 3’ IBISETHCS MOXKIUBICTD PO3POOUTH HEOOXI1THI JJIS

MEHE/KEPIB MPAKTUIHI METOIMKH ONTUMI3aIlii IHBECTHI[IMHOT AISTBHOCTI.
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CEKIIISI 2 / SECTION 2
TEXHOJIOTTI YITPABJITHHS SIKICTIO TA MILTHICTIO
IH)KEHEPHUX KOHCTPYKIIN / TECHNOLOGY MANAGEMENT
OF QUALITY AND STRENGTH OF ENGINEERING STRUCTURES

BREZNICAN M.
FABIAN P.
MESKO J.

University of Zilina,Slovakia

PROBLEM OF DEFORMATIONS OF VACUUM
QUENCHED COMPONENTS

This article deals with the problem of deformation§ quenched
components of tool steels. The first experimentahsurements were realized to
tool steel 90MnCrV8 (W. Nr. 1.2842). Our earlieperiments showed that the
character of deformations depends on the type aftansite in terms of
chemical composition (standard carbon martensiteornium low-carbon
martensite, nickel low-carbon martensite).

Requirements for tools and for components in enaéngustry are very
high at present. The most required properties afnghed components are
lifetime, dimensional precision and stability. Thathe reason why the vacuum
heat treatment is focused on achieving homogene@utensitic microstructure
with minimum content of residual austenite.

It is known, steel 90MnCrV8 is very geometricaltalsle steel during the
heat treatment. It is designated for tools for c@ddming operations. The
microstructure after quenching consists of standzadbon martensite with
content of chromium and vanadium carbides.

The vacuum quenching makes possible to obtain dmaod bright
surface of quenched components without scaling @echrburization layer.
Vacuum quenching is especially significant in orttequench stainless and tool
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steels which often need high austenitizing tempeeabefore quenching. The
higher austenitizing temperature is the higherease of decarburization layer is.

The steel was treated by standard temperature esgand there were
used standard cooling media. The results show #te\or of volume of
components during the vacuum quenching of steel B0M8 and can be
applied for several other chemically similar steels

HORYASHCHENKO S.L.

Khmelnitsky state university, Ukraine
GSL7@ukr.net

STRENGTH OF ADHESION ON OBJECT WITH
CAPILLARY-POROUS STRUCTURE

If we need to assembly 2 .
two leather items, typically using F\ ' E,
adhesive. The strength of th_: " &mig |

adhesive bond strength i
characterized by the penetratic
depth in capillary-porous
objects. The penetration depth
envy diameters of the capillarie
and pores in the details the
create a total area of adhesive
contact with the surface detail. of
the surface structure [1].

hn

Fig.1. Settlement scheme for
determining displacement of the upper
object which is attached to the adhesive
The dependence of the strength of adhesion:
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Fig.3. Adhesion on the surfaces
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MATUSZEWSKI M.

University of Technology and Life Sciences, Poland
matus@utp.edu.pl

TOPOGRAPHIC PARAMETERS OF SURFACE AFTER
EDM AND THEIR INFLUENCE ON WEAR PROCESS

A lot of conducted investigations, e.g. indicatattlirom features of
surface layer (SL), generated as effect of reatimabf assumed technological
process, depend the course of wear process - ihansm, intensity and
results.
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In References sources it is possible to find thmemous definitions of
surface layer. Though, sometimes they are diffex,dssence of surface layer is
always the same. According to fundamental work,ttes surface layer is
understood the material points set which are pldatdieen the external surface
and the conventional one, being the border of featvalues changes of
subsurface zone, caused as the result of the ak&xtortion such as: pressure,
temperature, chemical and electric factors, bombard of the charged
particles and electrically indifferent ones. Thaastpart of the object's material
beyond the surface layer is the matrix. In Polighn8ard the definition of
surface layer is nearing and following: "The suefdayer is the layer of material
limited by real surface of object, including thisreice, as well as the part of
material deep from real surface, which shows thered physical features and
sometimes chemical ones, in relation to featurghisfmaterial up-object”.

Because the external part of SL is the surfacel@ments, described
among other by parameters of surface geometricattste (SGS), thus on
above mentioned wear process influence has alsoptsgyraphy. This structure
is formed by the unevenness of the surface theesrmoes and the depressions as
the results of either realized machining and therwgocess. As far as, the
placement of characteristic elements of geometrgctire of the surface is
concerned, the surface have the anisotropic aogiutcharacter.

Elements’ surface layer, generated from the begmniof their
manufacturing process of machine elements to it isncalled technologic
surface layer (TSL), however, the surface layemelats of machine kinematical
pairs during operational process, under externalddp is called service
generated layer (SGL).

Conducted experimental investigations show thatititensity of wear
process depends on features of geometrical steuad@irsurface which are
generate at a stage of production.

The results of investigations extended the knowdedigout mechanisms
of wear process of surfaces of kinematical pagseints.

Studying mechanisms and relations which occur dudestruction of
friction pairs, it will be possible to choose optim (for tribologic criteria)
machining process in consideration of traces dstion after machining.
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The obtained features of surface layer should asduring operation the
minimum changes in surface layer, and also thedsngeriod of work with
unchanged, constructively assumed features ofdnat pairs.

MIKO E.

Kielce university of Technology, Poland
emiko@tu.kielce.pl

GEOMETRICAL MICROSTRUCTURE OF SURFACE
MILLED WITH A BALL-END CUTTER AT A CNC MILLING
MACHINE

It has been established that machining parameterd) as feed per tooth,
rotational speed, tool path interval and cuttetirsgtangle, influence surface
roughness in ball-end milling. A scanning microseapas used for registering
and analysing the morphology of milled surfacesMSihotographs of surfaces
with longitudinal and lateral profiles are includadd discussed. The influence
of machining factors on the surface geometricakositucture is also evaluated.
The frequency analysis of profiles of surfaces edillvith a ball-end cutter is
presented. The investigations show that the tothl paerval has a considerable
effect on the roughness of
milled surfaces.

Fig. 8. Morphology and
longitudinal and lateral
profilograms of a surface
machined with a ball-end cutter.
The cutting conditions used
were: § = 0.04 mm/tooth, a=
0.25mm, {=0.5mm, R = 12
mm, n=2500rpm, 45 steel
workpiece material, O angle,
out-cut milling. Magnification
of 50
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A METHOD OF INCREASE DURABILITY O
CONNECTIONS IS WITH PULL

Standard connections with a pull are widely usedamnengineer. It is
related to simplicity of construction (by absenéadditional structural elements)
and relative lightness of stowage. Thus the raatesnd necessary durability of
connection is arrived at only due to tensions & dhea of contact. Axial efforts
and fly-wheels moments are passed by connectiotiistiré assured pull due to
forces of friction, which arise up on the surfaocésontact.

Durability and reliability of connections with a Ipiwconsists of next
factors: actual area of contact, properties of nate of contacting surfaces,
pull. 1t is known that the criterion of durabiligf connections with a pull is a
supporting area of surface, coefficient of frictimmd specific loading in the area
of contact. Thus increase of supporting area otamnand the coefficient of
friction is possible, as a rule, due to the inceeakpull in connections, but, as
the last researches showed, it can cause the clohmgg®metrical sizes of parts
of details, which are out of area of contact [1on@ing from the above-
mentioned, coming to a head it is necessary to &ndiethod to promote
durability of connections with a pull, here notneasing, or even diminishing a
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pull in the area of contact. By such method, to opmion, the method of
stowage of connections can become with a pull with use of the deforming
reaching of intermediate hob. Technology of stowafgeonnections with a pull
with introduction to the area of contact of intechage hob. Thus, connection
consists of basic hob, billow and intermediate godalsob which freely, with a
technological gap, inserted in basic. Whereupotecanological gap gets out
deforming npotsokkoro, what is create a previous pull between a bas@ an
intermediate plastic hob. Farther a basic hob tegewith the intermediate hob
envisaged in her is folded with a billow. Use ofeirmediate hob from plastic
material, allows to increase the area of contactumfpces in the area of contact,
here the supporting area of surface can grow tondne@mal (maximum) value.

References
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ADVANCED TECHNOLOGY TO INCREASE DURABILITY
OF THE SURFACES FOR PRECISION MECHANICS

Swingeing majority of construction details of magdemashinbuilding
make from alloys on the basis of iron, which hawe torrosive firmness even
in the conditions of the atmospheric influencing.alddition still it is necessary
to take into account that also, that most detdiline mechanics work in the
conditions of the partial greasing, or at compleite absence and are found at
the same time under act of corrosion and wear.

Traditionally, in mashinbuilding of providing ofgeirements of corrosive
firmness of details which work in the conditionstbé partial greasing, or at
complete his absence decides mainly due to thefus® dear firm to corrosion
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materials (steel, bronze, composition-metal anémtibut the high wearproof
and heatproof of surface is not here guaranteed.

Application of metallic coverage (chrome-platingsskelages and etc.)
in the case of corrosion protection the detailsciwldre made from alloys on the
basis of iron does not provide simultaneously theugh protracted defence
from a wear and corrosion. It is known in additidghat metallic coverages
which inflict by electrochemical methods lower duifiy from a fatigue. Also it
IS too problematic and expensive to inflict metaioverages on the surface of
opening at making of high-fidelity details.

The as a result conducted analysis of previous areees and
developments basic directions of conducting of wook the improvement of
technology of chemic-termal treatment on the bdgwacess of nitrogenization
with the purpose of improvement of properties ofawpeoof and corrosive
firmness were determined. Applied by some foreigmg process of liquid
nitrogenization in salt bath with a next oxidizatialso in fusion of salts of the
little use for the terms of home production in coamication with the necessity
of application of salts.

Unlike the simple systems there s iron-nitrogemrpnicarbon
(cementation), iron-oxygen (oxidizing), which it enough trained, the system
the iron- nitrogen -carbon-oxygen is too difficalhd on today is not almost
explored. In communication with that at creationaohew technology CTT,
which is based on compatible diffusion of nitrogearbon and oxygen in iron,
conducting of researches on determination of optinparameters became a
necessity: temperature condition, composition of gaixture, duration of
process of diffusion.

The complex providing by a method CCTT is the bds@&ture of the
developed technology simultaneously high descmgstiof wearproof, heatproof,
corrosive firmness and black of surface. The deadotechnology suitable for
strengthening of surface of wares of made fromyallen the basis of iron (steel,
cast-iron).
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The survey was conducted on a machine for testiatgmals on friction
and wear model 2070 CMT-1. Investigation of weaistance of samples was
carried out under the scheme "ring - the ring".

Since the surface diffusion layer is homogeneougpegnties (hardness,
chemical composition, structure) in thickness, tefirle the nature of the
deterioration in its various areas, one of the dasnps a benchmark, was made
of steelllIX15 with homogeneous properties (HRED) around volume.

Rotations of samples was determined on the badiseofelative velocity
of sample slip oksykarbonitrydnym layer relativetbhe sample tempered steel
[1X15 - 0,65 m/sec.

Tests were conducted at an industrial lubricatihn o

Test results showed high wear resistance and l@fficent of friction

surface and the sample after KCTP that do not yesdlts obtained with known
methods of treatment: volumetric hardening, nitridin a salt melt, high gas

nitride carburizing.

SARIBEKOVA Y.G.
YERMOLAYEVA A.V,,
MYASNYKOV S.A.
MYASNYKOVA K.S.

Kherson National Technical University, Ukraine

SURFACE MODIFICATION OF WOOL FIBER BY THE
ELECTRO-BIT NONLINEAR VOLUME CAVITATION

Wool is the absolutely special textile fiber, passeg a unique chemical
and physical structure. To obtain the improvemefttechnological and
consumer properties of wares from woolen textiléemals it is possibly due to
modify the mechanical and physical properties obln fiber.

Presently perspective directions of fibers surfaoedification are
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methods, based on application of different phys&ad chemical effects, using
internal and external energy sources. In this cotmme we conduct the work on
development of innovative method of surface modtfmn of woolen fiber with
the use of electro-bit nonlinear volume cavitati¢pEblVK), providing a receipt
of ecologically clean, economic competitive higratijty prepared products.

Studies carried out on fine merino wool Askaniaedar - 70 Quality, Il
length. Assess of the surface degree modificatiomom! fibers was carried out
comprehensively on the following factors: the degoé crimp, tensile strength,
elongation, fineness, the true length, as well astt@ basis of microscopic
studies of the fiber surface with the microscopeMMIO. Analysis of
experimental data revealed distinctive featureseaftment by electrical effects,
resulting in a reduction wool felting by 62% whifeaintaining the original
length, fineness and fibre strength.

Clear demonstrations of the structure modificatioare the
photomicrographs of the surface of wool fibers, aoid by electron
microscopy. By analyzing images of woolen fiberfobe and after the electrical
treatment, we can conclude that the surface otated fiber is relief, free edge
of the cuticle scales are separated from the seirf@bile the treated sample is
characterized by the partial destruction of theasoaus surface layer, acting tips
scales - real and false - chips, that is the refmosmoothing the surface of the
cuticle and, consequently, reduce wool felting.

Thus, the study of the ENVK impact on the surfaéevool fibers is

particularly interesting, since along with the ifadt reduction it allows not only
to maintain but even to improve the complex of wpbysical-mechanical and
technological properties. Moreover, in comparisathwther methods of wool
preparing ENVK has significant environmental betseliy reducing the amount

consumed chemical materials and water.
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UNSTEADY PROBLEM OF GAS FLOW IN BUFFER
IMPULSE SEAL WITH DIFFERENTIAL PRESSURE
REGULATOR

At creating turbomachines for various purposesiethe appeared one of
the primary problems, which consists in developime@iable and sufficiently
hermetic seals. The complexity of this problem datically increases with
increasing working pressure and rotor speeds. Tost prevalent seals to be
used in turbomachines are considered gas lubricaiechanical seals, which
have almost completely replaced seals with oil atieér fluids. Typically, for
such purposes there are usually applied face péigas-dynamic seals with
spiral grooves. However in comparison with thencefampulse seals possess
favorable advantages: they are easier to manutatud more economic.

Operation of impulse face seal is accompanied bypdex unsteady
hydrodynamic processes, exact mathematical demeriptf which is very
difficult. Therefore application of modern univeksprogram complex of
computational fluid dynamics such as Ansys CFXaisonal for studying gas-
dynamic characteristics of seals. There is an dppiy in unsteady formulation
to determine the actual pressure field in the dajhe face impulse seal taking
into account not only radial, but the circumferahtflows, as well as to
determine the pressure in the chambers and theparg between them at any
moment taking into account supplying a neutral @&ufhedium into the friction
pair with the help of a differential pressure regof. Such a method will
provide for accurate determination of pressure #mmal deformations of
sealing rings, as well as the optimal geometric power characteristics to be
necessary for creation of reliable seals for rotathachines.
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[HCTUTYT XiMii BUCOKOMOJIEKYJISIPHUX CIIOJYK

HAH Vkpainu, Ykpaina

avbarants@yandex.ru

HOJIIMEPHU CIIEIIAJIBHOI'O ITPU3HAYEHHSA HA
OCHOBI ®YHKIIOHAJIbBHUX OJIT'OAICHIB

[lepcieKTUBHUMHU JJIs1 3aXMCHUX TOKPUTTIB € OJITOJI€EHH 3 KIHIICBUMHU
(dbyHKI[IOHATBHUMU TpynaMu. Bimomo, 1110 3aMiHa ypeTaHOBOI I'pymnu B MOdIMeEpi
Ha Oumpin monspHy cedoBuHHY y 10-20 pa3iB 30u1blIye CTIHKICTH MaTepiay.
Tomy mnpu po3pobIi MartepianiiB, CTIMKUX JO [ii KOPO31MHOAKTUBHHX
cepefoBUIl], OyJM BUKOPUCTAHI PEAKIIMHO3JATHI KaydyKd 3 TiApa3uHUMH,
alWITIIPa30HHUMH, T1IIPOKCUETHUIAM1THUMH, alUITIIPA30HHUMH Ta
OKcaJla30yiHUIKapOaMaTi3oiaHaTHUMU TpyNaMH, K1 y CBOEMY CKJIaJll MarOTh

C=0 Tta NH rpynu.

Tadauusa. 1 BnacTuBocTi mojiiMepy Ha OCHOBI OJIIrOAi€eHAMTIAPA3OHY,
24TA1 Ta 3,3;mxiuop-4,4-1maminonndeHniverany (cmiBBiTHOIIEHHS
pearenTiB 1:2:1)

BrnacTtuBocti momimMepy

Temmeparypa aectpyxitii, °C 220
Tsepaicts no lopy A, ym.ox. 69-85
Omip po3pusBy, Mna 12-25
BigHocue nogoxenns, % 300-400
3anuIuKoBe NOJ0BKeHH, %0 0-8
Omip po3mupy, kH/m 50-60

Brpara macu 3paska, %3a 1000roa. BATpUMKH y BOJTHHX
po3zunnax mpu 22°C:

10%HNOs3 0,15

50%H,SO, -0,39

10%HCI -0,32

20%HF -0,40

40% NaOH -1,43

Po3uuH 00’ €THAHNX TPOMUBHUX. CTIYHHX BOJI -1,77
66
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Ha ocHOBI oJirofi€eHiB i3 KIiHIIEBUMH PEAKIIHHO3IATHUMU TpPyNaMHu Ta
TBEpJIHUKIB CHUHTE30BAaHO psJ  MOJTIMEPHUX  MarepialliB, CXOXHX 3a
BJIACTUBOCTSIMU Ha BYJIKAHI3aTH BUCOKOMOJIEKYJSIPHUX Kay4dyKiB, SIKI MOXYTb
BUKOPHUCTOBYBATUCS $IK 3aXUCHI MOKPUTTS, T€PMETHKHU, Ki€i, KOHCTPYKIIIHHI

Marepiaiu.

EPO®EEB B.T.
KOPOTAEB C.A.

Mopnosckuii rocygapctBeHHblil yausepeuteT uMm. H.IT. Orapesa
korotaevc@yandex.ru

HOJYYEHHUE KPYIIHOITIOPUCTOI'O OB KUI'OBOI'O
CTERJIOBETOHA

Pa3paboTanbl coCTaBbl MKUXT JJI MOJYYEHUSI O0KUTOBBIX CTPOUTEIBHBIX
MAaTEPHUAJIOB C INIOTHBIMU U MMOPUCTHIMU KAPOCTOMKUMH 3aIOJTHUTEISIMU.

JIns W3roTOBIIEHUS W3JEIUN HCIONB3YETCAd KapKacHas TEXHOJIOTHS C
KOHTaKTHOM yKiaAakod 3anoysHuTens. CyIHOCTh KapKaCHOM TEXHOJIOTHH
3aKJII0YaeTCsl B TOM, YTO BHayaje M3 3€pEeH KPYMHOrO 3amojIHUTENs B (popMme
WCMOJIb30BAHUEM HHM3KOTEMIIEPATYPHOTO CBSI3YIOIIErO0 CKJIEHMBAETCS Kapkac,
KOTOPBIM TIOCJIE€ OTBEPXKJICHUS CBS3YIOIIErO W3BIEKaeTcs u3 (QopMbl U
MPOINUTHIBAETCS MAaTPUYHBIM BBICOKOTEMIIEPATYPHBIM CBSI3YIOLIUM,
npuoOpeTaruM MPOYHOCTh B Ipolecce mnocieayrwmero odxwura. T. o06p.,
JaHHAsl TEXHOJOTHS MO3BOJISIET MCIOJb30BaTh ISl CKICUMBAHUS KapKaca U €ro
NPONUTKU TOCJIE€ OTBEPXKACHHS pa3jMYHbIe CBS3ymoImKe (KOMILICKCHOES
casyromiee). B mporecce 00xura U3 MCHOJIB3YEeMOro KOMIUIEKCHOTO HATPOBO-
M3BECTKOBO-CHJIMKATHOT'O CBSA3YIOIIETO, HAXOSIIETOCS B MEXK3EPHOBOM 00BbEME
Kapkaca, B  TIpolilecce  BCOyuMBaHUS  QopMHpyeTcs  MOPU30BAHHOE
CTEKJIO00pa3HOE CBA3YIOIIEE, XapaKTePHU3YIOIIEecss OTCYTCTBUEM YCAIKU, YTO
MO3BOJISIET YCTPAHUTh YCAJOYHbBIE TPEIIUHBI HA TPAHULIE KOHTAKTA CBS3YIOIIETO

C 3aIIOJIHUTCIICM.
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OU3NKO-TEXHUYECKUE IMapaMeTphl  pa3pabOTaHHOrO MaTepuaya, TaKue
Kak  IUIOTHOCTb,  MOPOYHOCTh,  TEIUIONMPOBOJHOCTh,  BOJOIOTJIOLICHHE,
MOPO30CTOMKOCTh U JPYTUE, MOKHO PETYIUPOBATH B IIUPOKUX MPEAETAX MIyTEM
W3MEHEHUS BHJA KAPOCTOMKOTO  3alOJIHUTENS, CTEINEeHU  IOpU3aALHNU
CBA3YIOILETO, CTPYKTYpbl IMOJy4aeMOro MaTepuayia, KOTopas MOXKET OBITh
KPYITHOTIOPUCTOM,  CIUIONIHOW WM  KOMOWHUPOBaHHOW  (IByX-  Wiu
TPEXCIOWHOTO MOTIEPEUYHOTO CEUCHUS).
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1. Koporae C.A. CtpykTypooOpa3oBaHUE KEPaMUUYECKOTO MaTepuaia u3
TJIMHUCTBIX IMUXT C TPYOO3CPHUCTBIM CTEKIO0Opa3HBIM 3amnojHuTeneM //
Wzsectus Tynl'Y. Bem.7. —Tyna, 2004. —C. 43-51.

2. Epodee B.T., Koporaes C.A. Ilopu3oBaHHOE CTEKI000pa3HOE

cBssytomiee IS Jierkux OetoHOB // BecTHuk BOJDKCKOTO pernoHaabHOTO
ormeneanss PAACH. Bem. 11. —H. Hosropox, 2008. —C. 152-157.

KAPA3EM B.J1.
XMeNbHULBKAN HAallIOHAJILHUM YHIBEpCUTET, YKpaiHa

wkarazey@mail.ru

AHAUJII3 BIBPOCTIMKOCTI YHIBEPCAJIBHO-
35IPHUX BEPCTATHUX ITPUCTPOIB

OIHUM 13 TOJIOBHUX CKJIAJOBHUX €JIEMEHTIB TEXHOJIOIIYHOI CUCTEMH, IO
BILIABAE Ha SKICTb HPOAYKLII Ta NPOAYKTHUBHICTh TNpall SBISETHCS
TEXHOJIOTIYHE OCHAIIeHHs (BepctaTHi mpuctpoi). Ha Bepcrarax i3 UIIK B
yMOBax CepifHOro BUPOOHMIITBA JJIsl IMIBUAKOrO MEPEHAJAroJKEHHs  Ha
BUMMYCK HOBUX BHUPOOIB IIMPOKO BUKOPUCTOBYIOTHCS MOPUCTPOi, WIO
KOMIIOHYIOThCS 13 YHI()IKOBAaHUX €JIEMEHTIB CUCTEMHU YHIBEPCATIbHO-301pHUX
npuctpoiB (Y3II). ¥ OUIBIIOCTI TaKUX KOHCTPYKIIM peryiOBaHHS IMapaMeTpiB
MPUCTPOIO i1 OOpOOKM 3aroTOBOK y TEBHOMY Jiana3oHl 3A1MCHIOEThCA 3a

PaxyHOK 3aMiHU a00 peryJItOBaHHS PO3MIpPIB OKPEMUX €JIEMEHTIB.
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TouHiCTh Ta MPOAYKTHUBHICTH OOpPOOKHM 3aroTOBOK Ha TaKUX MPHUCTPOSX
3aJICKUTh BiJl iX )KOPCTKOCTI Ta BIOPOCTIMKOCTI, 11O 3MIHIOIOTHCS 3aJICKHO Bij
KOMIIOHOBKH ~TNPUCTPOI0  (KUTBKOCTI ~ €JIEMEHTIB, 1X pO3MIpiB, 3yCHIUIA
CKJIaJIaHHA).

Jlns aHani3y KOJIMBAJIBHOTO pyXy MpUcTporo Ha ocHOB1 Y 3II po3pobiiena
Horo MaremMaTMyHa MOJE€Jb, BHU3HAuU€HI JIOTapUPMIUHUI  JTEKPEMEHT
(TMCWITaTUBHI CHJIM), JKOPCTKICTh CHCTEMH, YacTOTa BIACHUX KOJWBAaHb,
BEJIMYMHA MPUBEJACHOT MACH, XapaKTEPUCTUKU CUIIU P13aHHS.

Jlns BpaxyBaHHA OCOOJHMBOCTEH KOHCTPYKI[li MPUCTPOIO MpPH OIlIHII1
BIOPOCTIHKOCTI BUKOpUCTOBYBajach mporpama SolidWorks.

[IpoBeneHi NOCHIKEHHS TO3BOIMIN PO3POOUTH MPAKTUYHI PEeKOMEHIAII1
13 KOMIIOHOBKH MPUCTPOIB, BHECTU 3MIHU Y KOHCTPYKIIIIO OKPEMUX €JIEMEHTIB 3
METOI0 IX ONTUMI3allli Ta BCTAHOBUTH OOMEXKEHHS PEXUMIB pi3aHHS IJIs

0e3Bi10palliiiHoi poOOTH.

MEJABEJYYK H.K.

XMEeJIbHUIKANA HALIMOHAIbHBIM YHUBEPCUTET, Y KpauHa

medvedchuk.nelya@yandex.ru

MOJIEJIMPOBAHUE IIEPOXOBATBIX
MOBEPXHOCTEM C CWJIBHO BBIPAKEHHOM
AHU3OTPOIIUEN

MopnenupoBanue TOBEPXHOCTH, T.€. 3aMEHA pPEalbHOM IOBEPXHOCTHU
Ha0OpOM TeNl TMPaBWIbHON TEOMETpUUECKONM (OpPMBI  BO3MOXKHO TpH
BBITIOJIHEHUU CIICIYIOIIUX YCIOBUM.

1. TlaTHAa KOHTAKTa AOJKHBI OBITH JOCTATOYHO yIAJIeHbl IPYT OT JApYra,
TOJBKO B TAaKOM ClIydae CyMMHPYSd HOPMAJIbHYK0 HArpy3Ky Ha OTAEJIBbHBIX
BBICTYIIAX, MOXHO MOJIYYUTh IOJIHYK Harpy3ky B CTbIke. [IpuHuUMaercs, yto

IponcCcCoM CJHIHMAHHMA IIATCH KOHTAKTa MOXKHO HpCHC6pC‘IB, €CJIIn 4YHCIIO
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BBICTYIIOB, BCTYNHBIIMX B KOHTAaKT MeHee dyeM Ha 5% oTnnuaeTcss OT 4ucia
MSATEH KOHTAKTA.

OO6cyxnaemoe ycimoBue OyIeT BBITIOJIHEHO, €CIU ypOBEHb nedopmaruu

YIOBIIETBOPSIET HEPABCHCTBY
h>h =17862na -0,7198

r7Ie @ - MapaMeTp MHUPOKOTIOIOCHOCTH.

2. TIocKOBKY BBICTYIIBI MOBEPXHOCTH HMEIOT CIydailHylO0 (GopMy, TO
anmpPOKCUMAITUS YYaCTKOB TOBEPXHOCTH, JOCTATOYHO OJM3KUX K BEPIIHHE
BEICTYNIa TeJlaMU TPABHIBHONW TEOMETPUYECKON (OPMBI BO3MOXKHA TIPH
BBITIOJTHEHUHN JIBYX YCIIOBHM.

2.1 Vcnonb3yeMble B pacueTax 3HaYeHUS] KPUBU3H B BEPIIUHAX BBICTYTIOB
JOJKHBI OBITh YMHOKEHBI Ha KO3 (QUIIEHT

B = 11004+ 0,0149na ).

2.2 YpoBeHsb AehopMaIyu T0JDKEeH YAOBIETBOPSITh YCIOBHUIO!

hs |.{085+ 0375 a<6
32284-0,0214 a>6

Jlns MOBEpXHOCTEH ¢ JOCTATOYHO Y3KMM CHEKTpoM (@ <8) Bemyium
(haKTOpOM, OTPEACIISIONINM BO3MOKHOCTh MOJIEITHPOBAHUS, SIBISETCS OTIHYNC
dbopMbl  BBICTYIIa OT TeJla MPaBWIbHOM reomerpuyeckoir Gopmbl. Jlis
MOBEPXHOCTEl ke ¢ OOoNbIIMM CIEKTpoM (@ >8) Beaymum (akTopoMm

CTAaHOBHUTCA IIPOLUCCC CIMAHMA IIATCH KOHTAKTaA.
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CEKIIISI 3 / SECTION 3

HOBI ACIIEKTHU B TEXHOJIOI'II OFPOBKH MATEPIAJIIB /
NEW ASPECTS IN TECHNOLOGIES OF PROCESSING OF
MATERIALS

FLAGA S.
KONIECZNY J.

AGH University of Science and Technology, Poland
stanislaw.flaga@agh.edu.pl,

jaroslaw.konieczny@agh.edu.pl

ANALIZA MO ZLIWO SCI WYKORZYSTANIA CZUINIKOW
SILY DYNAMICZNEJ DO OKRE SLANIA STANU NARZ EDZI
W WYBRANYCH PROCESACH TECHNOLOGICZNYCH

Wopracy przedstawiono problemem trudnego do wykrysizkadzania si
narzdzia wykonujcego gniazdo pod wkrak w procesie technologicznym
produkcji srub. Gniazdo to wykonywane jest w technologii tieesia na zimno
W maszynie o0 nazwie sgpzarka (zbijarka) dwuuderzeniowa. & nazwy
~-dwuuderzeniowa” wywodzi si z technologii pracy: pierwsze uderzenie
wykonuje spgczenie tba sruby (uktad diagnostyczny nie analizuje stanu
narzdzia sgczapcego), drugie uderzenie wykonuje gniazdo dla ¢dzia
(wkretaka).

W chwili obecnej wielu producentéwrub analiz stanu nargzia
przeprowadza wzrokowo, co nie jest fatwe ze wadgl na warunki pracy
narzdzia. Narzdzie jest przewidziane na wykonanie dclho@ej liczby gniazd.
Ten problem rozwizywany jest poprzez stosowanie automatycznych ikézn
wytaczapcych maszya po okrélonej liczbie wykonanych sztuk.

Praca maszyny z uszkodzonym r@zem przynosi wymierne straty
ekonomiczne. Zaktadgg, ze standardowa spzarka produkuje 2 szt
potproduktu (drut grednicu 2 — 8 mm) w czasie 1 sekundy, co przy naéeo
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srednicy 5 mm (stal wglowa yD?SOO% ) i diugasci potproduktu 50 mm daje

straty materiatu r@u 6,8ELO3§. Zaktadagc, ze producent posiada 10 takich

maszyn pracggpych na 2 zmiany, to jeli kazda z nich w cigu dnia roboczego
wykona tylko 100 wadliwych potproduktow (w czasi@ §) to straty materiatu
wynioss 6,8 kg. Straty teasszczegodlnie istotne wtedy, kiedsuby wykonywane
Sa nie ze stali wglowej, ale ze stali szlachetnej.

Wadliwie wykonane na sgpzarce poétprodukty as nadal obrabiane
(walcowanie linii srubowej, monta specjalizowanej kicoOwki nawiercajcej,
obrébka cieplna, cieplno-chemiczna), poniewkontrola jakdci dotyczy
dopiero wyrobu gotowego. Nal¢ zaznaczy, ze kontrola poprawnei
wykonania gniazda (sprawnym negziem) jest najbardziej czasochtonna.

Automaty diagnozuce stan nakgdzia w nowych maszynachas
stosunkowo skuteczne, natomiast nie sprawdsgj w starszych maszynach,
ktore to stanowdi wieksza¢ na rynku. Dlatego teprzeprowadzono badania i
podito préke stworzenia prototypu analizatora stanu edzia (nagtownika), co
przedstawiono w niniejszym sprawozdaniu.

Badania wsipne oraz efektow pracy prototypu przeprowadzono
w fabryce wyrobow zicznych. Poniewabadania efektywrizi pracy prototypu
sa bardzo czasochionne (prototyp pgxHony do jednej maszyny przyednio
jednym lub dwoma uszkodzeniami dziennie) wykorzystadalne paiczenie z
komputerem nadeglnym posczonym z prototypem. Pakiety danych
zarejestrowane przez komputer nadreay mog by¢ analizowane w dowolnym
miejscu z posiadagym dostp do Internetu.

Zauwa&ono problemy z dostosowaniem parametréw pracydzenia
diagnostycznego przy zmiani@ednicy drutu oraz przy zmianie golkosci
obrotowej silnika nagdowego spczarki.

Skuteczné¢ urzadzenia mierzom jako stosunek poprawnych wvggkzen
maszyny (wykrycie uszkodzenia nagtownika) do wddgkt wylaczer maszyny
(uznanie sprawnego nagtdwnika za dobry) wynosi @i8& % przy prébie 140
wszystkich wyhczer. W badanym okresie 5 ziamanych nagtéwnikdéw nie
zostato wykrytych.
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Urzadzenie prototypowe wymaga dalszego badania i razwejcelu
oskhgniecia wigckszej skuteczriwi wykrywania uszkodzenia naadzia.

KALASHNIKOV V.
VOLODIN V.
VALIEV D.
GULAYEVA E.

Penza State University of Architecture
and Building, Russia
vladimir.versus@gmail.com

DRY FINE GRAINED AND POWDERED CONCRETE
MIXES OF NEW GENERATION

We consider the problem of construction of a newegation of heavy
concrete. Developed Botha concretes with a widegegarof strength
characteristics of maloprochnyh Rb = 30 to 80 Migahigh with Rb = 100-150
MPa and heavy-duty with Rb = 150-200 MPa. Under ibev generation of
concretes authors understand concrete with a newfation, providing a new
structural-topological structure. This recipe ai ttopology achieves low
specific consumption of cement per unit concretengjth from 2,4 to 5,8 kg /
MPa.

The task of research was to develop formulationdrgfconcrete mixtures
with the optimal ratio of cement, ground sand, wsdica, giperplastifikatora;
determining the density of dry mixes, productionre&ctive powder concrete.
By using fine-grained, dry-powder concrete mixtwan be made effec-nye-
activated powder sand and gravel concrete withdpecific distribution moves
cement. Low specific consumption of cement per caiicrete strength adopted
auto-tori, not only as a feasibility test. It detémes the lowest expenditures are
in the world production of cement concrete. Cenmratiuction is characterized
of a high-emission of CO2 into the atmosphere. ReduCO2 emissions is an
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important environmental issues of concern to emmentalists because of
global warming on Earth.

Adding to the mineral-cement dispersion reactiotivaqutstsolaniche-ray
supplements - microsilica (MC) - dusty wastes frBERROSEAL-tion to the
size of 100-200 nanometers, finely metakaolin (MT@lJowed to bind in
concrete "ballast" Hydrolysis Ca (OH ) 2 - Portlandfurther cementing agent
to increase the initial and normalized in the 28ydstrength with significant
improvement of all physical and technical properid concrete. It's from-worn
primarily by reactive powder concrete (BPM), maddimely granular powder
dry mixes. In such mixtures containing 50-60% ofvder component (cement,
ground rock, mikrokremnizem) and 40-50% fine-grdirfquartz sand fraction
tsevy 0,1-0,6 mm). Thus, the rheological matrix mos water-nodispersnoy,
dispersed phase which is able to adsorb oligontide® or polyions GP, and
disperse into discrete particles of aggregatesst@ts), which are formed by
mixing powders of mineral water without surfactant.

In the manufacture of sand concrete in the prejeraif water-powder
mixture was pre-diluted sand, followed by additiostrring, the manufacture
schebe-night concrete - gravel fraction was added1®mm or a mixture of
fractions 5 + 10 and 10 + 20mm.

Using a fine-grained, dry-powder concrete mixtuam de made effective
powder-activated sand and gravel concrete witheaiBp distribution of cement
move from 2,4 to 5,8 kg per MPa strength. Curreritig figure for virtually all
concrete produced in Russia, ranging from 7 to 44&r MPa at a grade of
concrete from the M 200 and M 600.

By unique recipe blends with optimized versionshafir in Krasnoyarsk-45
in co-O00 "NTS" were made of colored concrete grstid800 - M 2000
"Victory Monument and Obelisk" Walk of Fame. "
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PERSPECTIVES OF APPLICATION OF SILICA
NANOPARTICLES IN INDUSTRY

Nanotechnology is an emerging interdisciplinaryaané the development
of all the fields of science and industry: mateseaience, electronics, medicine,
mechanics, energy, chemical engineering, textdlesmistry and physics.

One of the most promising and suitable directiointhe functionalization
of materials concerns the application of silicooxitie nanoparticles (sol-gel
technology and coating of materials, self-cleaniifect, etc.), which is
commercially available and non-toxic to the enviramnt.

There is manufacture of pyrogenic silica in Ukrawwich is produced by
vapor phase hydrolysis of silicon tetrachloride¢ha air-hydrogen flame at 1100
— 1400C. It is a pure superfine non-porous amorphousgsilidioxide with a
particle size from 5 to 40 nm, which can form aggtes. From a chemical point
of view silica properties are conditioned by thegance of functional groups on
its surface (silanct Si — OH and siloxane Si— O — SE).

In the framework of our research the physical ameintcal properties of
aqueous dispersions of silica nanoparticles inalgdihe stabilized ones by
nonionic surfactants have been studied [1]. Sizglydwsspersity and zeta-
potential of nanopaticles and their aggregatesha aqueous medium were
determined with help of the appliance of Nanosigklvern Instruments Ltd.
(GB). The photographs of nanoparticles in water anganic solvents were
obtained with using of polarizing microscope. Alsb was found that
nanoparticles SiQ@have high catalytic ability in mixture of inactiverganic
solvents as a matter of principle and facilitateirtiinteraction that can be used
for their detection.
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The revealed unique features of nanodispersiosdiobn dioxide can be
used in various technological processes of treatnefn materials, their
modification (functionalization), imparting new fotional attributes, as a
sorbent and catalyst, dispersant and stabilizeuspensions.
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TESTS OF PTFE COMPOSITES FOR SEALING RINGS OF
CONTACTING FACE SEALS

Constructional elements of slide bearings (pardidyl mechanical face
seals) require usage of proper materials and preglection of parameters of
work, which assure tightness of the contact agikien rotational speed and the
given pressure of the process liquid. The specttithe parameters of work, at
which the sealing works properly, is restrainecrdxample — by the values of
the unit pressures corresponding to the lower apgemn border state.
Determination of the characteristics of the borskates has been described in
the paper. Experiments are carried out with appeigr measurement
equipment, which emulates working conditions offdmee seal.

The tests described in this contribution has beened out on the stand
SUM-1 [4, 6], which is able to measure moments radtibn, unit pressures
between the rings, temperature of non-rotatingrgliding at the sealing surface,
working pressure of the process liquid, and smgo#djusted rotational speed
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of the shaft. Therefore, the stand allows to camuy research in the scope of
selection of appropriate materials designed falirslj mechanical seals.

Introduced in this paper way of testing slidinggsnalong with testing
stand can be useful to estimate materials for rgjiddlements of mechanical
seals, and qualification of their running parangtespecially in bottom border-
State.

From the curried out tests it turns out, that clagguch parameters as
pressure of sealed liquid or rotational speed deisan in order to assure
tightness — suitable change of rings load, and vidiliws, also change of unit
pressures

Tests of models of the face seals carried out erstand SUM-1 allowed
to identify operational parameters of respectivelirsl couplings in the
conditions of the lower border state. From the ifigd presented above, it
results that non-active components significanthfluence on operating
parameters of the sliding rings — particularly kba&d. This piece of information
allows for selection of the materials accordingly dssumed criteria — for
example unit pressures or minimal moment of frictio

It was found that non-active components appliednfiodification of the
PTFE improve its properties in respect of usefidn@esapplication for sliding
rings. However, the composition of the compositeusth be properly matched
for the given operational parameters.

LIUBYMOV V.
CWANEK J.
Politechnika Rzeszowska, Poland

ROLA PREDKOSCI W PROCESACH SKRAWANIA

Wplyw predkosci na przebieg procesu skrawania potrzebuje spesgal
rozwazania. To jest tym bardziej wae poniewa wspoéiczesny przemyst
wchodzi w stref obrobki z daymi predkosciami ( High Speed Machining ).
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Rys.1. Pedkosci skrawania ( m/s ) przy obrébce konstrukcyjnych nateriatow

Predkos¢ jest najbardziej wplywowym parametrem procesu bkird
skrawaniem. Od niej, bowiem, zajlew dominupcym stopniu bilans cieplny w
obszarze skrawania, zycie narzdzia skrawajcego, stan i struktura
powierzchni obrobionej. Ale to jest wptyw na przedpiwtdrnych proceséw w
strefach 2 i 3. Co do proceséw pierwotnychagoggh miejsce w  strefie 1, to

tu wpltyw prdkosci skrawania, jak to nie dziwnie brzmi, jest minima
Sprobujmy to wyjanic.
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THE DIATOMITE-BASED FILLER'S SYNTHESIS
TECHNOLOGY FOR DRY CONSTRUCTION MIXTURES

The dry construction mixtures (DCM) of high effiney was created in the
scientific school of building materials. The DCMIdd with siliceous filler
(diatomite) which is widespread in the Volga regiand Penza region. The
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current technology includes thermal processingiatoanite at a temperature of
900 - 956C.

The energy-saving technology of preparation of alrate have been
proposed during the studies. Such technology imdwatidition of nanodispersed
silica zol. It is shown that such addition leads8®29% increase of SO
content.

The surface’s investigation by the scanning proleroacopy (SPM) has
showed that fractal dimension (of the surface’stéB is decreased as a function
of silica zol that is added during the activatidnd@atomite. The change in the
distribution of pore sizes in the structure of dratte during the processing by
silica zol is shown.

The modified diatomite intensifies the phase fororain the lime system.
It is also found by means of X-ray (XRA) and ditatial thermal analysis, that
the increase of amount of calcium hydrosilicatesthe lime composite’s
structure (which is made with silica zol activatedtomite) takes place.

As revealed by experiments, reference compositeemath non-modified
diatomite, after 28 days of hardening possess dnapcessive strength equal to
1,60 - 1,82 MPa (depending on water-lime relatioBg) means of using silica
zol-activated diatomite the compressive strength3¢f2-3,92 MPa can be
reached (by 95%-115%). In accordance with DIN 18566h composites are
crack resistant.

Application of the proposed technology of the dmite-based filler's
treatment allows to reject energy-consuming teabl

The work was done under government contract with Khinistry of
Education and Sciendé 13.G25.31.0092.

Energy-saving technology of preparation of diatemas a filler for dry
construction mixtures. Such technology includes itamtd of nanodispersed
silica zol. The results of studies of the structimee-diatomite composite using
scanning probe microscopy (SPM), X-ray diffracteomd DTA are discussed. It
iIs shown that compounds with diatomite treated ibgaszol characterized by
low content of portland and high content of calcibgdrosilicates. The use of
diatomite treated by silicia zol in DCM leads to mcrease in compressive
strength by 95%-115%.

79
IV Ukrainian-Polish Scientific Dialogue



IV Ykpainceko-Ilonscoki Haykoei /lianocu

LUKYANYUK M.
PASTUH I.

Khmelnitsky National University, Ukraine

MODIFICATION OF STEEL SURFACES IN CYCLIC
SWITCHED DISCHARGE

Metal technology is always based on two-way improgats, which
contradict each other. On the one hand to ensurenman durability, which in
most cases due to the increased hardness, ancamsther increase in metal
cutting technology, which in most cases requiresdaction of hardness. Thus
technology metal practically based on a compromigeo contradictions: wear
on one side, adaptability on the other. Currentlgcessfully used in the
production of more than hundreds of different textbgical processes metal to
ensure the most optimal balance performance padstechnology for their
manufacture. At the present stage of engineeringompromise between
operational requirements for machine parts, manufability of their
production and economic indicators led to the titaors from bulk methods of
modification of properties of metal products to tkerface, as in the wear
resistance is mainly involved is surface detaif] &ns subject matter of priority
modification.

There are many different methods of modificationneétal surfaces and
none of them can not be considered universal. Rigcghe most promising
methods are implemented in the gas at low pressiutiee electric field on it.
Electrical discharge that occurs while betweendhede and cathode may be
different in nature (in our case - the smolderingjovides sufficient
intensification of the process.

Practical implementation of the device describeovalKIIP at the facility
nitriding in glow discharge cyclically-switched domed its performance in
terms of real processes. It achieved all plannednme that paves the way for
experimental use cyclically-switched dischargesfiarface modification of metal
alloys on a fundamentally new basis. Applicationdefinite method allows to
solve a number of problems of technological procesluforemost among them -
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changed parts of complex shape, with holes andchtatiens of small and large
transverse dimensions for length. Similar detailgrogenize managed
effectively only using furnace nitriding in ammong@as environments, i.e. a
process that is unacceptable in modern terms, mgtlecause of its economic
performance, but primarily from the standpoint ovieonmental safety. Also
significantly decreases the likelihood of surfagamdge caused by a random
transition in glow discharge arc, which is oftersetved in the application of
continuous power discharge chamber.

Influence of waveform power discharge on the ko®etf nitriding process
and its results are a great opportunity for thelystf the process.

Using technology in nitriding in glow discharge & digit dial allows you
to get regulated, and even predictive process &irfgodification of metals and
alloys, the formation of surface layers with dedifgroperties, especially for
parts of complex configuration.
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FIRST- AND SECOND-ORDER SPIN-REORIENTATION
PHASE TRANSITION IN FERRITE-GARNET FILM

Features of spin-reorientation phase transitiolBP( of ferrite-garnet
film of composition (YBi),(FeGa);O,, (the easy magnetization axis111>,

the Neel temperatur@é, =421K, point of magnetic compensatidp = 223K)

have been studied [1]. The film possesses mixesbanpy: the crystallograhic
cubic (K,) and the axial induced the growtlK (). The ratio of anisotropy

constants depends on temperatukg /K, = f(T) and this influences DS
features. The DS is examined by the Faraday eff&fcidy of DS features is
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based on theoretical simulation of visual experit@kerdata. It has been
determined that the domain wall (DW) is most séresito changes in the ratio
of anisotropy constants. There were two SRPT infitheto the both sides of
compensation point. Fof > 36(K, the cylindrical magnetic domains (CMD)
are observed, i.e. there exists the axial phase.dbmain wall is a 18®Bloch
one. ForT = 36(K, at some sites of CMD round walls, there occuphase
transition from the 180Bloch DW to a broader 18@W in which the plane of
spin turn is at an angle to axs111>. In DW, the phase transition is induced
by the first-order spin-reorientation phase traosifrom axial phase to angular
one. The transition develops through nucleationiargthe hysteresis-free one.
New phase nucleus is domain wall of the initialgghaA 15K temperature range
in which axial and angular phases coexist has lbesgrmined experimentally.
The wall between axial and angular phases is matavi This can be explained
by considering a new phase nucleus as a statitolsahose dimensions are
growing with changes in anisotropy constants ratio.

In the low-temperature region (173-178K) there isgmdual phase
transition in DW from 18D twisted to 68 and than to 120wall. The phase
transition in DW induces the hysteresis-free seemmti@r SRPT from one
angular phase to another angular phase in the wiodlene of the sample. The
angular phases are sequentially changed in corfprwith the character of
phase transition in DW under spin reorientation.

References
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STABLE SPIRAL DOMAINS IN
FERRITE-GARNET FILM

Stable spiral domain structure ferrite-garnet filfTmBi),(FeGa),O,,
with easy axis<111>, Neel temperaturel =437K, compensation point
T. =120K, quality factorQ >5) has been investigated. Stable spiral domain

structure (SDS) has been formed under influencputde magnetic field and
bias filedH =0 or H #0. Two type of equilibrium SDS has been studied. The
first type is spiral domain (SD) surrounded of CNéitice and the second type
iIs hexagonal lattice of spiral domain. Dependentéhe type of SDS from
forming condition has been experimentally proved.

1. Spiral domain in surrounding of CMD lattice. Twsirip domain
separated by 18domain wall twisted into Archimedean spiral. Irfhce of
bias field on parameters of SD (radius, numberuofg, length and period of
stripe domain generating spiral) has been investiba For analyzing
experimental results conception of magnetostaBsgure has been used. Proved
that condition of equal of magnetostatic pressusesth phase produce to
coexistence of two domain phase “SD-lattice of CMDBlagnetostatic pressure
of CMD lattice not only stabilized spiral domaintbalso determine: 1) the
possibility of forming a spiral domain, its formze; 2) the behavior of the SD
as the temperaturd () or magnetic fieldn change; 3) the temperature region of
the spiral domain formation. The effect ©f or H on the SD, surrounded by
CMD lattice, was investigated. It is shown thatlmmge of T or H phase
transitions in CMD lattice cause phase transitiorthe SD [1].

2. Lattice of spiral domains. Each cell of SD tatis a hexagon, inside
which there is a spiral domain, consisting of Se8wwolutions. The direction of
twisting spiral is any. Outer ends of the spira@ fixed either on the nodal three-

radial points, or at another remote spiral, creptits coils. SD lattice is
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energetically favorable and stable at field formatiWwhen you change or an
increase ofl or H phase transitions in SD lattice did not occudisappears
by reducing the length of the spirals. In the SBida such stabilization is
absent, which is in the spiral domain, surroundg@hbID lattice.
References
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THE HONEYCOMB DOMAIN STRUCTURE IN
FERRITE-GARNET FILM

Experimentally studied the characteristics of "Handneycomb domain
structure (HDS) as the magnetic fieldH § in epitaxial ferrite-garnet film
change. Domain wall structure effect on the feawethe HDS was shown.
The film of (TmBI),(FeGa),0, compound (the easy axis111>, the Neel

temperaturel, = 437K, the point of magnetic compensationTaf=120K , the
guality factor Q >5) have been studied. The studies were performed on

magnetooptical device, which provides for the actad two magnetic fields
perpendicular to the plane of the film: a pulsezldfiand bias fieldH of two
directions. IfH coincides with the direction of magnetization desthe bubble,
then H <0, if H is the opposite -H >0. Direction H <0 applies to create a
honeycomb DS.

At H =0 a hexagonal lattice of bubbles by a pulsed fisltbrmed. This
lattice is the equilibrium at the temperature afnfation. It corresponds to the
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minimum energy. Equilibrium lattice parametgr=d/a = 074, where d -

diameter of the bubble~ lattice constant. This is "hard" lattice, i.elgad field

creates a vertical Bloch lines (VBL), which are famnly distributed in the

domain walls of the bubble. WheHR <0 lattice is transformed into HDS.
Bubbles obtain the shape of a hexagon, and VBIloereed to those parts of the
domain walls that form the vertex angles of honayisodomain. Thus, the
hexagonal honeycomb domain structure separatedtripes having a 180

domain wall. With increasingH <0 the number of VBL in the domain
boundaries is decreases. Domain increases, angl iha@n "explosion” of the
honeycomb domain structure, i.e. phase transitioth® HDS in the cellular
structure. Under pulsed field this structure isngfarmed again into a larger
honeycomb domain structure. This DS resembles 4&'."Mgith increasing

H <0 under a pulsed field those stripe areas whichestia vertex angles of
honeycomb domains with the assembled VBL, turn inibbles. The remaining
sections of stripe collapse. A lattice with a smhailbble packing density

y=d/a=03 is creating. And the bubbles in them have the niglaf the
stripes that had previously surrounded the honejcstmucture
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SURFACE LAYER TRANSFORMATION INFLUENCED BY
SOME OPERATIONAL FACTORS

The features of surface layer of the kinematical piements there are the
factors, which greatly influenced operational pbsisies of the pairs. Thereby,
they are also the factors which determine usalateifes of whole machine, e.qg.:
its durability, reliability, rate of production amadhers.

The surface layer (SL) is constituted during whokenufacturing process
and its features depend in the largest degree kom and parameters of
operations which technological process consistsvéder, the features of SL do
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not make up durable set of factors. Under the eatdpads (force, thermal or
chemical extortions) they undergo the changes aratg or delay elementary
processes of destruction of SL of elements and thfusvear process of
kinematical pair.

From above mentioned short considerations one @anulate conclusion
that possibilities of machine are determined ndy oy decisions undertaken in
stage of design and construction, as well as ptamydout also in the phase of
its operation. However, for correct decisions, @muld know influence of
individual operational features (extortions) on ttenges of SL state during
operational process. The main aim of presentedstigagions is determination
of mentioned above relationships.

Conducted considerations, as well as investigatibogh theoretical and
experi- mental, permitted on expression severatiosions. The most essential,
in the author’'s mind are following:

1.  Verification of choice of factors determining théhamges in
structure geometrical surface proved significanee df them: amplitude of
pressure in contact area and time of transformalfibird tested quantity — the
frequency of load variations — in studied rangevafues turned out with
unimportant factor.

2. Pressure in contact area of elements of kinemgt@alin essential
degree determines the course of changes in SGS.tH®rkind of load
(extortion), in studied range of changes was oleskithe extreme of function
(the maximum) describing the dependence of valuygaodmeters roughness on
the pressures and therefrom indirectly — on extdoaal.

3.  Defined position in relation to external force obtmonless bearing
ring makes possible the determining of changesGs $f raceway in function
of load using one bearing only, in whole range mieinal load inside the
bearing. It significantly shortens these long-lagtinvestigations

The results of presented above investigations cempo some degree

further enlargement of knowledge of process ofinglifriction as system of
elementary phenomena depended on constructionahndéogical and

operational factors.
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NIZANKOWSKI CZ.

Instytut Technologii Maszyn i Automatyzacji ProdjikPoland
nizan@mé6.mech.pk.edu.pl

BADANIA WEASNO SCI, STRUKTURY | ZDOLNO SCI
SKRAWNYCH SPIEKANYCH SCIERNIW KORUNDOWYCH

R&znorodndé spiekanychscierniw korundowych , stosowanych zaréwno
w spojonych jak i w nasypowych nadziach sciernych stwarza obecnie
merytoryczne problemy w zakresie ich doboru do d&rech zada
technologicznych. Dlatego wykonano porownawcze hadatasndci , struktur
| zdolnasci skrawnych wybranych przedstawicieli spiekanygierniw
korundowych ranych generacji, a to zwyklego korundu spiekanego |,
submikrokrystalicznego korundu spiekanego i nanstialicznego korundu
spiekanego. Badano niektére wiasriozbioru ziarnsciernych , wlasnexi
fizykochemiczne i strukturalne oraz wtasoomechaniczno-technologiczne. W
badaniach wykorzystano metodgomiaréw mikroskopowych do olglenia
ksztaltu ziarn sciernych, piknometr do o0znaczeniagsgpsci scierniw
spektrometr do oznaczenia skfadu chemicznego atalizmagnetyczny do
okreslenia zawartéci frakcji magnetycznej, mikroskop scanningowy a@ley
struktury ziarnsciernych oraz specjalne stanowisko do wyznaczeadnzsci
skrawnych ziarnsciernych. Wyniki bada wykazaly istotny wzrost zdoldoi
skrawnych spiekanychécierniw korundowych wraz ze wzrostem stopnia
rozdrobnienia  krystalitow  spiekanych scierniw  korundowych  oraz
charakterystyczne pasma na powstggh mikrowiérach. O oryginaligoi
opracowania stanowi porownawcze zestawienie wiasrspiekanychscierniw
korundowych ranych generacji oraz uzyskane przez Autora funkcje
uzalezniajace zmiany wartéci wskanika zdolngci skrawnej ziarnaciernego
od prdkaosci skrawania dla rinych generacji korundoéw spiekanych.
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PARASKA G.

ALY-YAFA I NASR
RUBANKA M.
MISIATS V.

Khmelnytskiy National University, Ukraine
nauka@mailhub.tup.km.ua

DYNAMICS OF ULTRASONIC TECHNOLOGICAL
SYSTEMS

Working process of ultrasonic technological macHiblecarried out by a
working organ, which except for shape-generatingionoof serve in relation to
the processed good the high-frequency (to thesdtrad) vibrations of certain
direction, frequency and intensity are reported.trddbnic technological
machines behave to the general class of oscillatiachines, however they are
distinguished in a separate group on next prinaipasons.

The first is determined by the educed numerous raxeats by the fundamental
features of conduct of materials and environmemthe ultrasonic field. These
features show up in the radical change of lookéer &f the experiment of their
descriptions of resilient- plastic apdoioriuaux properties. So, for example, a
dry friction in the area of contact of two surfacesder act of ultrasonic
vibration will grow into viscid. At cutting of matmls a knife which get
ultrasonic vibrations is the substantial diminighot cutting [2].

The second reason is conditioned by the specificooftruction of basic
elements of machine, which are cored shake by mgstenade, as a rule, from
heterogeneous areas and that work in the mode w#guades. On this account
at description of vibrations separate elementsdasgned by the systems with
the up-diffused parameters and described by diftexkequalizations with the
derivatives of part. As such oscillating systemssenehigh good quality,
ultrasonic machines can effectively work only ire tesonance modes which
allow to get sufficient for realization of techngloal process of amplitude of
vibrations of working organ. Two types of nonlinesffects take place during
work of ultrasonic technological machine. The fistelated to the mentioned
higher looked after change of descriptions of makdan the ultrasonic field.
These nonlinear effects got explanation by meansnaflinear dynamic
descriptions of these technological processes.
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PRELIMINARY DATA OF BOILING HEAT TRANSFER OF
LASER TREATED HEAT EXCHANGER SURFACES

Phase change heat exchangers which are used mdaictievices need to
be more and more efficient due to technology dewmikent. They should
dissipate significant heat fluxes. A method to awhithis is to apply surface
treatment.

The paper presents experimental results of boifiegt transfer of laser
treated surfaces. The heat exchanger surfacesbegre modified with laser to
produce surfaces of different morphology. The rssindicate that the use of
laser treatment can significantly improve heatgfanin comparison with the
smooth surface. Such technology can enable to peodoore efficient heat
exchangers, which can dissipate more heat at the samperature difference.

The tests have been performed on a resistancenribihose dimensions
are ca. 40 mm x 4 mm x 0,5 mm (length x width xkhess) for two working
liquids: distilled water and ethyl alcohol. The ults for distilled water indicate
that heat flux can be almost twice as much as Hier 4mooth surface. The
surface morphology of the samples was measured eip kxplain the
phenomenon of boiling heat transfer augmentatian.sdems that both
geometrical parameters of the produced surfaceit{cavmensions, distance
between cavities) and fluid properties need to dresiclered to conclude about
the mechanisms of the boiling heat transfer pracess
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HYDROIMPULSIVE TECHNOLOGY:
PECULIARITIES OF DESIGN AND POSSIBLE
APPLICATIONS

Currently, due to the rise of malevolent and vigatuman activity, various
anthropogenic catastrophes happen more frequéityg. of such catastrophes suffer
a range of damage that its community is ill-pregacerepair itself. The areas of
such catastrophes may be contaminated with radieamt chemical materials, they
may contain a lot of dust, there may be a riskiref ér explosions because of
obstructions caused by destroyed buildings and gadnaquipment. These areas
need an inventive and effective means of cleaniityirwnear impossible but
necessary time restraints: the majority of therabsbns and safety hazards come
from the large, unmovable fragments of destroyeldibgs, and define these events
as catastrophes ultimately providing the need foreans to make the clean-up of
these catastrophes manageable. They need to mtocsimaller pieces suitable for
transporting. In addition, the presence of victand bystanders in the affected areas
of special danger conditions should be stronghcalisaged. With the proper
controlled environment and an appropriate techryoddgutting, catastrophes can be
made manageable and effectively handled providingimmediate, proactive
recovery.

The possible solution of this task is the furthevedopment of technological
possibilities of ultrahigh pressure liquid jetsisTtechnology provides high-capacity
cutting of materials and elements of all differeampositions, containing different
mechanical characteristics and properties. Inwgrdeils technology is sensitive to
the varying compositions as to make clean cuts ebfde or explosion risk for the
particularly volatile elements .

The impulsive water jets can be used for the hyygladiic destruction of
rocks and coal. The use of impulsive high-speedidigets used in mining and
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rock destruction is very inventive because of ighhpower, ecologically safe
ability to destroy rock of any hardness and contposi

This paper observes the possibilities of applicatd the powder hydro-
cannon and impulsive high-speed water jets (by dm#e€l000 m/s and over).
The powder hydro-cannon are compact; they are dailvend concise, small in
size and weight, mobile and reliable. The physarad mathematical model of
the shot of powder hydro-cannon is expounded; yloeddynamic parameters of
powder hydro-cannon are calculated. The powder digdnnons of different
purposes were calculated, designed and made fdiettdests.

The results of calculations coincide well with enpents on
measurement of speed of jet head. The full-scals @& experimental samples
of powder hydro-cannons have been carried out amtessfully aimed at
destruction of concrete and reinforced-concreteksppunching of steel plates
of different thickness, demolishing of models ofplesive objects and
liquidation of explosive objects. It has been destated that powder hydro-
cannon can effectively destroy such objects withimal risk.

The experiments proved availability of applicatioh impulsive high-
speed water jets in different technological proess3he positive results of this
experiment provides need for further investigatiogarding the interaction of
impulsive spurts of liquid with certain objects, ieln depend both on the
parameters of impulsive jets and on propertiesgais.

ZORAWSKI W,
Kielce University of Technology, Poland

ktrwz@eden.tu.kielce.pl

SELECTED TRIBOLOGICAL PROPERTIES OF
NANOSTRUCTURED HVOF SPRAYED COMPOSITE
COATINGS

Nowadays nanostructured materials are of particsta@ntific interest

because of their physical and mechanical propesibgh are superior to those
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of conventional materials. They are more widelyduse various industrial
applications mainly due to decreasing productiostcoThe most common
processes applied to fabricate nanostructured mkBstemvolve atomic or
molecular layer deposition, e.g. Physical Vapoup@stion (PVD), Chemical
Vapour Deposition (CVD) or sol-gel techniques. Atvantage of the process is
that the coatings possess very good propertiesadaitages include small
efficiency and high cost. The study of nanostruedumaterials has been
extended to coatings processed using the thermedyspechnique. The
possibility of making coatings with superior projes (e.g. wear resistance)
when compared to the conventional thermal sprayirugs currently available
opens a wide range of research opportunities fiberédnt materials. In thermal
spray processes, materials in wire or powder forenfad into a flame, arc or
plasma spray gun, where they are fully or partiallglted and accelerated in a
gas stream toward a substrate to be coated. Naoas&d materials cannot be
fed directly into the spray guns. They are depdsitethe form of suspension or
powders, whose grains are agglomerated nanocrystdisough the coatings
produced by thermal spraying posses numerous defaath as pores and
microcracs, the process efficiency is much highmel the costs are considerably
lower, compared to those of the other processas.thius possible to use this
technique on an industrial scale.

Investigations carried out in this paper involve ogerties of
nanostructured and conventional WC-12Co cermetirggatdeposited by the
HVOLF method and include their microhardness, nstmacture, phase
composition coefficient of friction and wear reaiste. The nanostructured WC-
12Co coating possessed nanocrystal grains whicte Hmen presented in
sprayed powder. Influence of heat on sprayed WQ@iRCpowder create
amorphous structure of Co which surround nanocrygtains of WC. The
microhardness of the nanostructured WC-12Co cgatiais higher than that of
the conventional WC-12Co coating; the average rhamness exceeded
1159 HV, which was 20% more than that of the cotiveal coating. The
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coefficient of friction for the HVOLF-sprayed WC-C? nanostructured coating
was relatively steady and four times lower thantfe conventionally sprayed
WC-12Co coating. The highest abrasion resistanogate nanostructured
WC12Co coating after ESD process.

I'AH3IOK A 11.

XMeNbHULBKAN HAllIOHATIbHUM YHIBEpCUTET, YKpaiHa

alla_ganzyuk@ukr.net

HEPCIIEKTUBU BUKOPUCTAHHA CAITIOHITIB Y
HPOMUCJIIOBOCTI

XMenbHUIbKa 007acTh — 1€ €IMHUI perioH Ha YKpaiHi, /i€ po3BiJlaHi
MOKJIaJIA CANOHITOBUX TJIMH — MPUPOJHUX POJOBHUI, fAKI CKIAJAAIOTh LTy
MPOBIHIIII0 OEHTOHITOBOT CUPOBUHU 3 YHIKaJIbHUMHU BiacTUBOCTAMU. [lokmanu
XMeNmpHUIIBKOT Tpynu camoHiTiB  omiHiooTees B 100 mua.T. ToBmmHA
mpoayKTUBHOTO mapy ckinanae 10—40m, moTyXHICTh TIOPIT, SKi PO3KPUBAIOTHCS
10—20m. CanoHiT — 11e TPUPOTHHN COPOCHT, SIKUH XapaKTePU3y€e€ThCSI BACOKUMU
afCcopOLIMHUMHU, 10HOOOMIHHUMH, KATAMNITUYHUMU 1  (UIBTpaliiiHUMHU
BIACTUBOCTIMU. [lepCreKTUBHUM HANpSIMKOM € BUKOPUCTaHHSI aKTMBOBAHOTO 1
MOJU(}IKOBAHOTO CAMOHITY, SIKUM MOK€ 3HAYHO PO3IIUPUTUH MOKIUBOCTI MOTO
3aCTOCYBaHHS B PI3HUX Taly3sIX IPOMUCIIOBOCTI.

[IpoBenena TtepmiuHa, JyXKHA, KUCIOTHA aKTUBAIllSl MPUPOTHUX
MiHEpaJbHUX COPOEHTIB. Pe3ynbTaTl JOCIIIKEHb TOKA3aIH, 1[0 IPU KUCIOTHIM
aKTHUBAIlll TPOXOAUTH MPOLIEC Mepe3apsiAKA MOBEPXHI — 30 UIBIIYETHCS KUIbKICTD
MO3UTUBHO 3apSA/KEHUX ILEHTPIB, SIKI CHOPUSIOTH 3POCTAHHIO ajcopOIii
HEraTUBHUX 10HIB. [Ipu 1IbOMY camoHIT HE BTpavae 3AaTHOCTI 10 ancopOIii
MMO3UTUBHO 3aps/KeHUX 10HIB. T0OTO, KHUCIOTHA aKTHUBAIllsl TPHU3BOAUTH 0
CYTTEBOTO 3pOCTaHHA aJCOPOIINHUX BIacTUBOCTE camoHiTy. Ilpu 006poOii
MPUPOJIHUX MIHEpaJbHUX COPOCHTIB pO3YMHAMHU COJIEM Marsito, 3aniza 1
aTIOMIHII0O TpoTikae iX Moaudikaiis, AKy MOXHA OXapaKTepu3yBaTH
30UTBIIIEHHSIM aJcopOILIii OapBHUKIB PI3HUX KJIACIB.
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Takox po3poOsieHO CKIagu psiAy 3aco0iB Ul YMILEHHS, SIKI MOXYTh
BUKOPHUCTOBYBATUCH, 30KpeMa, SIK B TEKCTUJIbHIM MPOMUCIOBOCTI TaK 1 MOOYTI.
Jlo HUX BXOAWTH MNPUPOJHUHN aJICOPOEHT — CAIOHIT, SKUM 3JaTHUN BOUpaTH B
cebe pi3HI BUAM 3a0pyJHEHb, a TakoX ckiaaoBi Ha ocHoBl IIAP, sxi
3a0€3Me4yl0Th CHHEPreTUYHUM e(eKT yCiX KOMIIOHEHTIB. Y CKJal 3aco0y
BIJICYTHI arpecuBHl PEYOBUHH, Kl MOLIKOKYIOTh IMOBEPXHIO 1 CTBOPIOIOTH
CyTTEBE HAaBaHTAXXEHHS Ha oOTouyioue cepepouine. I[lpu po3podil ckimamy
3acoOy JJIsl YMILEHHS 3aCTOCYBalld MaTEMaTH4YHI MOJEN! ''CKJIaJl-BIaCTHUBOCTI'".
3anpornoHoBaH1 3ac00M - €KOHOMHI 1 €()eKTUBHI, MPO IO CBIAYATh BUPOOHHYI
BUNPOOYBaHHs. TakuM YUHOM, CaMOHITM € EKOJIOTIYHO Oe3MeUYHUMH,
TEXHOJIOTITYHO €(PEeKTUBHUMH Ta E€KOHOMIYHO BHUTIIHUMHU TPUPOJHUMHU

MarepiajlaMy i1 OTPUMaHHS MiHEpaJIbHUX COPOCHTIB.

KAIUIYH B.T'.
MAIIOBELD H.C.

XMeNbHULBKAN HAaLlIOHAJILHUM YHIBEpCUTET, YKpaiHa

mashovets@rambler.ru

E®EKTUBHI TEXHOJIOI'TI 3SMINHEHHSI TUTAHY

Tutan 1 HOro CrjlaBu 3aCTOCOBYIOThCA B 0araThbOX ramy3sx Ol0OMeIULIHUHH
3aBISKM CBOIM YHIKaJbHUM BJIACTUBOCTAM TaKUM SIK Malla MHUTOMa Bara,
HU3BKUI MOJyJb MPYXKHOCTI, BUCOKA KOPO31MHA CTIUKICTh 1 OlOCYMICHICTb.
[IpoTe, HU3BKA B3HOCOCTIMKICT, HMX MAaTepialiB B yMOBax TPaHUYHOTO 1
a0pa3uBHOTO TEPTS HE JO03BOJISIE X BUKOPUCTOBYBATH y cdepl Xipyprii ams
MPOTE3yBaHHS CYTJ001B MIOANHU O3 3MIIIHEHHS MOBEepXHi. B nanuii yac icHye
O0arato cnocoOiB 3MIIHEHHSI MOBEPXHI TUTAHYy. 10HHA IMIUIAHTAIlisd, Jia3epHE
3MIITHEHHS, a30TyBaHHS, HaHECeHHs MOKpUTTIB Mmeromamu PVD i CVD,
CTBOPEHHSI Ha MOBEPXHI HAHOCTPYKTYp. [IpoTe TpubOIOTiuHi BIACTUBOCTI LIHUX
MOKPUTTIB 1 OI0JIOT1YHA [is1 MPOAYKTIB 3HOCY Ha OpraHi3M JIIOJUHHU MaJlo
BUBYEHI. [lepcrieKTUBHUMU METO/IaMH 3MIITHEHHS TOBEPXH1 TEPTS Mapu «MeTal-
METal» € a30TyBaHHS B TJIIOUOMY pO3ps/l Ta KOMIUIEKCHI TEXHOJOrii 13
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3aCTOCYBaHHSAM JIa3€pHOi TEPMIYHOI OOpPOOKH 1 HACTYIHOTO Aa30TYBAaHHS B
TIIFOUOMY PO3PSIL.

3paszku 3 tutany BT1-0 oOpolsuics iMImyIsCHUM TIPOMEHEM Jaszepa 3
niametpom mydka 0,7 MM, wacom aii immynecy 0,4-0,69-8mc, gactoToro 50 I,
KpOKOM TmiepeMirieHHst ctoia 0,4 MM, B cepelloBHII a30Ty 3 BUTpaToro 25 J1/XB.,
3a TppOMa pI3HUMH pexkuMamu: 1 — Oe3 omiaBieHHs (MOTYkHICTH 25 Br,
Hanpyra 490 B, gac immynecy 0,45Mmc); 2 —wmane omaieHHs (moTyxHicTh 60
Br, manpyra 600 B, uac immynecy 0,45 mc); 3 — Benuke OIUIABICHHS
(moryxwicte 90 Bt, Hanpyra 600 B, wac imnynecy 0,68 mc). Ilicis maszepHoi
TEpMOOOPOOKH 3pa3Ku a30TyBaJIUCSA B TIIIOUOMY pPO3psiil B OE3BOJHEBOMY
HACUYYIOUOMY CEpPEIOBHINI Ha CIHeIlaJbHOMY OO0JaJHAHHI 3a PEXKUMOM:
Temmeparypa gudysiiinoro Hacudenns 666 °C, Tick y BakyyMmHiil kamepi 240
[Ta, macuuyroue cepemosuiie 55 00.% N, + 45 00.% Ar, gac a3oryBanas 6
TOJTVH.

JlocmimkeHHsT mOKasamd, mo Hu3bKoTeMmeparypHe (1o 700C)
a30TyBaHHS B TJIIIOYOMY po3psni B Oe3BomHeBUX cepemoBumax tutany BT1-0
J03BOJISIE 3HAYHO TMIJBUIIUTU TPUOOJOTIUHI XapaKTEPUCTUKU Mapu TepTs
KOB3aHHSI «TUTAH-TUTAH» 32 PaXyHOK aHTU(PUKI[IHHUX BIACTUBOCTEH a30Ty Ta
Horo cmojiyk 3 TUTaHOM, 30epiraloud NpH I1OMY BHXiJIHI MeEXaHiuH1
BJIACTUBOCTI MaTepialy OCHOBH. 3HOCOCTIMKICTh Mapu TEPTS «TUTAH-TUTAH» 13
matepiany BT1-0 micias a30TyBaHHS 32 ONTUMAJIBHUM PEKHMOM (TeMIiiepaTrypa
666°C, TiCcK B BakyyMHiil kamepi 24011a, B cepenosui 5506%N,+45 06%Ar,
yac HacWYEHHs 6 TOAMH) NpH KOB3aHHI B CEPEIOBWINI pinuHU PiHrepa mpu
nuToMOMYy HaBaHTakeHHI 3,5 MIla i mBuakocti koB3anus 0,057m/c B 20 pasis
MEpPEeBUIIlYe HE a30TOBaHy Mapy TEPTS 1 MaKCUMaJIbHUN HUIAX TEPTS 10
cxommoBaHHs ckianae 980m. HaiiBumy 3HOCOCTIHKICTD 1 HalMeHITy
IHTEHCUBHICTh ~ 3HOIYBaHHS  Ma€ HITPUAHA 30HA 3  ONTUMAaJIbHUM
CHIBBIIHOMIEHHSM (pa3. I[HTEHCUBHICTh 3HOIITYBAaHHS 3Pa3KiB, 1110 a30TYBAJIUCS 32
OITUMAIBHIME PeXKHMAMH B YMOBaX BHIpo6yBaub ckiagasa 0,0100°, mo 27
pa3iB MEHIIa BiJl IHTEHCUBHOCT] 3HOIIYBaHHS 30HH BHYTPIIIHBOTO a30TYBaHHS
Ta BCboro asorosanoro mrapy ([=0,2710°) i Ha Tpu mOpsAKM MeHIIa Bin

: . : -6
IHTCHCHBHOCTI 3HOIIIYBaHHS Hea3aTOBAHOTO THTaHy, B skoro [=(2,5-4)10".
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PesynpTaT mMOpIBHAIBHUX BUNPOOYBaHb 3pa3kiB 3 tutany BT1-0
MOBEPXHS SIKUX 3MILHIOBAJIACh 3a PI3HUMHU PEKUMaMHU, B CEPEAOBUIIl PiIHU
Pinrepa mokasanu, 1110 HaHOUTBITY 3HOCOCTIMKICTD 1 TOBrOBIYHICTH (IUISIX TEPTSI
5 000m) Mamu 3pa3ku, sIKi 3MIITHIOBAIKCH JIA3CPHUM OIUIABJIICHHSM 3 HACTYITHHM
a30TYBaHHSIM B TJIIIOUOMY PO3Psi/ii 32 ONTUMAIBHUM PEKUMOM. [HTEHCHUBHICTD
3HOILITYBaHHS 3MILIHEHOTO Mmapy micis musixy teptst 5 000m ckragana 6,810,
[Ipu 3MillHEHHI TUTaHy 3a pEXHUMOM MaJOr0 OIUIABICHHS 3 HACTYIMHUM
a30TyBaHHS B TJIIOYOMY PO3psii, JOBrOBIYHICTH 3MIIIHEHOTO Iapy Oyna
meHmow (musix tepts 3 200 M) a IHTCHCHBHICTh 3HOIIYBAHHS ITICIS HUIAXY
Teprst 3 200M Gyma Ginbiroro i ckiagama 8,3-10°. JoBrosiumicTs 3MiHEHOTO
mapy micisi oOpoOku 0e3 OIUIaBiI€HHS 1 HACTYNMHOI'O a30TyBaHHS Oyjia 3HaYHO
MeHIIor0 (X Teptss 500M), a iIHTEHCUBHICTD 3HOIIYBAHHS MICIIS MUIIXY TEPTSI
500 M ckmamama 45,6:1¢, mo B 5-6 pasiB Gimbule B mOpiBHAHHI 3
BUILIE3TaIaHUMU PEKUMAMU 3MIITHEHHS.

JlocHiJPKeHHsT MOKa3aiv, 10 IHTEHCUBHICTh 3HOUIYBAaHHS 3pa3KiB, MIO
3MII[HIOBAJIUCH JIa3€PHOI0 00pOOKOI0 0€3 HACTYMHOTO a30TyBaHHS, Ha MOPSAOK
BUILIE 3 MOPIBHSHI 13 3pa3Kamu, SKi a30TyBaluCs Micis JiazepHoi oOpoOku. lle
MOSICHIOETHCS HASsIBHICTIO HA MOBEPXHI TEPTS a30Ty 1 HITPUJI HUX CHOIYK, IO
BUHHUKAIOTH IICJISI @30TYBaHHS, iX aHTU(DPUKIIHHUMHU BIACTUBOCTSMHU Ta BUILIOIO
TBEPJIICTIO 1 KOPO31MHOIO CTIAKICTIO MOAM(PIKOBAHUX IIAPIB.

3pa3ku, 10 HE a30TyBaJIUCS MICHs Jia3epHOi 0OpOOKM, HA NUISAXY TEpPTA
200-300 M manu TOBHICTIO 3HOIICHUH MOAM(IKOBAHWHA TIap 3 MOCHTIIYHOUYUM
KaTacTpo(iYHUM 3HOCOM.

TakuM YMHOM, MPOBEAEH! MOCHIKEHHS MOKa3aldH, L0 3aCTOCYBAHHS
KOMITJIEKCHOT TexHoJorii 3mirHeHHs: Tutany BT1-0 3 BukopucTanHsIM a3zepHOi
00poOKM 1 HACTYMHOTO a30TyBaHHS B TJIIOYOMY pO3pAl JO3BOJISIE 3HAYHO
HiIBUINNATH (Ha 2 OPSIIKK) 3HOCOCTIMKICTh TOBEPXHEBOIO IIAPY B arpECHBHOMY

cepeaoBuIlll piiuHU PiHrepa B MopiBHIHHI 3 HE MOAN(DIKOBAHUM TUTAHOM.
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nilla.laskovenko@gmail.com

AMUWHOAJKOKCHUITPOU3BOIHBIE OPTOKPEMHMEBOIA,
OPTOTUTAHOBOI KMCJIOT M ITPOJIYKTOB UX
T'IAPOJIMTUYECKON KOHAEHCALIMU B KAYECTBE
MOJU®UKATOPOB CBOMCTB MOJIUMEPOB

Pa3zpaboTtanbl METObI CHUHTE3a AMHUHOAJIKOKCUIIPOU3BOIHBIX
OPTOKPEMHHUEBOM, OPTOTUTAHOBOM KHUCIJIOT U MPOAYKTOB MX TMAPOJIUTAYECKOMN
xouneHcanuu obmei ¢opmynsl: [R-AOiEx2 (ORYsevx  (OR")yisvsdn, Tre:

A=Ti, Si;—OR'=ankokcurpymmna Ha OCHOBE WHIWBHIYaJbHBIX aTU(PaTHUICCKHX

cuptoB psga C1+Cs — OR" = ocTatok OKCHAaTKOKCHaMUHA (HOPMYIIBI
[HO(CH,)mN(R™);Jm, m = 2+3; R™ = H, -CHs3, -C,Hs; x = 3+0,1; n = 1+20.
Jlns kpeMHHMitopranudeckux ankokcuamunos —R = —OR', —R! —R" = ocrarok

BBICIIEr0, anu(aTUYeCcKOro, HOPMAJIBHOTO CTPOEHHSI HACBIIIEHHOTO COUpPTa
pana Cg+C,s. BblneneHHble aMUHOATKOKCUIIPOU3BOJHBIE TMOKazanu ceOs
BBICOKOA () (PEKTUBHBIMU MoaudUKaTOpaMu u CTPYKTYPHUPYIOIIUMHU
KOMIIOHEHTaMU PAa3JIUYHBIX TMOJUMEPHBIX KOMIIO3HUIIUM, B CpPAaBHEHUU C
JTy4YIIMMHU Ha JaHHBIM MOMEHT aHajlioramMu. B 4acTHOCTH— CTPYKTYpPUPYIOLIUX
KOMIIOHEHTOB  XOJIOAHOTO  OTBEpPXIEHUSI ISl  THAPOKCHICOJEPHKAIIUX
MOJIMIMOPTaHOCUIIOKCAHOBBIX Kay4yKOB (B3ameH UCIIOJIb30BaHUS
JIBYXKOMIIOHEHTHOM W MeHee »(@PeKkTUBHON U Oosiee JOpOrodl CUCTEMBI Ha
OJIOBOOPTAHMYECKUX COCIMHEHUSIX); — aJre3MBOB K CHHTCTHUECKOMY M
METAJJIOKOPlY B MPOU3BOJCTBE IIWH;— AlIpPEeTOB sl 0a3aJbTOBOr0 BOJOKHA-
HAIMOJIHUTENS KOMIO3UIIMOHHBIX MATEpUAJIOB HAa OCHOBE MOJHUIIPOIMICHA,

anudaTUYeCKUX TMOJWAMHUIO0B MWJIM HUX CMECH, — BBICOKOA((HEKTUBHOTO
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YCKOPHUTENS  Pa3JIOKEHUST IPU  HOPMAIBHBIX  YCJIOBHSIX  HEPEKUCHBIX
WHULIMATOPOB MOJTUMEPU3AIUU B aHASPOOHBIX MOJIUMEPHBIX KOMIO3ULIUSIXU JIP.
Bo Bcex ciywasx mTONOXHTENbHBIN mocturaeMblii 3ddexkr wHa 30+70%
MPEBBIIIAET 3HAYEHUE TE€X K€ MOKA3aTeNEeH JJIs1 MU3BECTHBIX, ITPOMBIIUIEHHOTO
ucnonb30Banus, aHanoros. @Pupma «HIII YxkpnomuxumcuHTE3» rOTOBa K
COTPYIHUYECTBY C 3aMHTEPECOBAHHBIMU OpPTraHU3AUSMH, MOXKET OKa3aTh
KOHCYJIbTAllUI0, MOMOYbL OOpa3laMu M OCYIIECTBUTh HApaOOTKy OIBITHBIX

napTui U 00CYJIUTh BOMPOCH! CTA0OMIIBHBIX TTOCTaBOK.

JJACKOBEHKO H.M.
JIEBEJIEB €.B.

[HCTUTYT XiMii BUCOKOMOJIEKYJISIPHUX CIIOJYK

HAH Vkpainu, Ykpaina

nilla.laskovenko@gmail.com

HAHOCTPYKTYPOBAHI ITOJIYPETAHOBI CUCTEMMU-
MNEPCIEKTUBHI 3AXUCHI AHTUKOPO3INHI
MATEPIAJIN

[OpunHi opraHo-HeopraHiuHi CHUCTEMH — HOBUM KJac MOJIMEPHUX
KOMIO3UIIMHUX MaTepiaiiB, sKi 3 SBWJIKCS TMOPIBHSHO HeAaBHO. [HTepec 10
TOCTIIKEHHSI IMX MaTeplaliB CTPIMKO 3POCTae€, 1€ OB’ SI3aHO 3 KOMILIEKCOM
BJIACTUBOCTE CHCTEM Ha OCHOB1 OpraHO-HEOPraHIYHMX TiOPUIHUX MOJIMEpPIB
(OHI'TI) [1-2]. Cam minxix mo ¢opMyBaHHS TIOPUIHHUX MO XIMIYHIN OymOBi
MOJIIMEPHUX JIAHIIOTIB 3 KOMOIHAIIEID OpPraHIYHUX Ta HEOpPraHiyHUX ado
riipodoOHUX 1 T1iAPOodUILHUX MO XapakTepy PparMeHTiB J03BOJISIE 3a0€3MEUUTH
YMOBU JUIsi BUKOHAHHS HAHOPO3MIPHUX JIOMEHIB 1 BIJMOBIIHO OJEpP>KYBaTH
HAaHOCTPYKTYPOBAaHI CHUCTEMU Ta HAHOKOMIO3UTH. Moaudikaiis ciT4acToro
noniyperadoBoro (ITY) mosiMepa CHHTE30BaHUMH OpPraHO-HEOPTaHIYHUMU

ojiromepaMu Ha ocHOBI TeTpaeTokcucuiana (TEOC) Ta ¢peHiITpHeTOKCHCHIaHA
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(PTEOC) nmana MoXIHMBICTH oTpuMaTH HaHomatepianu (Puc.D) 30impmenoro

BOJIO-, Ta XIMIYHOK CTIMKICTIO, MIIHICTIO Tpu po3tsaryBaHHi (puc.d). Lli

MaTepiaJ MOXYTh OyTH 3ampONOHOBaHI SK aHTHKOPO3iWHI TMOKPHUTT,

TePMETHKH, MaTepialii 0COOMBOTO MPU3HAYCHHS.
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Tin cepenoenma d)
Puc. 1 - Onruko-mikpockomivyai Qortorpadii  a) - IIY, b) -

HAaHOCTPYKTYPOBaHUX OpraHO-HEOPTaHIUHUX IUTIBOK Ha ocHOBI [IY+ omiromepu

(TEOC + ®TEOC) .d) - CrilikicTs TOJiypeTaHy B arpeCHBHHX CEpEIOBHUINAX:

Boaa-1- nuctunpoBaHa, 2-Mopchka; po3unnu 20% - 3 - NaOH, 4 - 80, , 5 -
CuSQ , po3uun 30% - 6 - NHOH.

Jliteparypa
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1. Kysneroa B.II., JlackoBenko H.H.,Omenpuenxko C.H. [/
Kommno3sut. monum. matepuainsl. 2002,1. — 22,Ne2. —C. 87-93.
2.  Tlomoraitno A M. // Yenexu xumun.- 2000.- 69 Nel.- C. 60-80.

PYJIHUIIbKUH B.B.
MAKCHMYYK JI.H.

XMEeJIbHUIKUYA HALIMOHAJIbHUN YHUBEPCUTET, Y KpaiHa

maks.diana@yahoo.com

CJOM MOJI AEMCTBUEM JABYX COOCHBIX YIIPYTUX
HITAMIOOB C HAYAJIbHBIMU HATIPSIKEHUSIMU

B crathe paccMarpuBaeTCsi KOHTAKTHOE B3aMMOJIEUCTBUE JIBYX COOCHBIX
YOPYTUX KOHEYHBIX HMUJIUHIPOB C MpEABAPUTEIHLHO HANPSKEHHBIM CiioeM, 0e3
ydeTa CWJI TPEeHHUs C HadajdbHBIMU (OCTATOYHBIMU) HampsDKCHHSIMH. B pamkax
JMHEApU30BaHHON TEOPHUU YIPYTrOCTH MPUBEACHO PEIlIEHUE YKAa3aHHOM 3a/1auu B
Clly4yae yIpyrux MOTEHIUAIOB MPOU3BOJILHON CTPYKTYphl B OOIIEM BHIE IS
TEOpUH OONBIUX (KOHCUHBIX) HAYATBHBIX JIe(hopMarimii.

PaccmaTpuBaeTcsi KOHTAKTHOE B3aMMOJIEMCTBUE JBYX COOCHBIX YNPYTHUX
KOHEUHBIX [UJIMHIPOB C MPe/IBApUTEIHHO HAMPSKEHHBIM (iioeM, 0€3 yueTa CHi
TPeHHS C HaYaJbHbIMH  (OCTATOYHBIMH) HANpsOKCHHSIMH. B pamkax
JMHEApU30BaHHOW Teopun ymnpyroctu [1,2] mpuBemeHO pelieHHe yKa3aHHON
3a/1aud B Cydae YNpPYyrux MOTEHIMAIOB MPOU3BOJIBHOM CTPYKTYphl B 0OIIEM
BUJIC I TEOpHUH OONBIIMX (KOHEYHBIX) HAadalbHBIX nedopmanuii. B obmiem
clly4yae MpeIMETOM HMCCJEAOBaHUs SIBISETCS BIUSHHE HAYATbHBIX HAIPSIKEHUM
B CJIO€ Ha 3aKOH pacnpejieNIeHus] KOHTAKTHBIX HaNPsKEHUM B 00JaCTH KOHTaKTa
YOPYTUX COOCHBIX UJIMHPOB U CJIOS C HAYaIbHBIMU HAMPS)KEHUSIMU.

N3yuaercs Takke BONPOC O HAMPSHKEHHO-AE()OPMUPOBAHHOM COCTOSTHUU
YOPYTUX UWJIMHIPOB C HayaJbHBIMH HAMpPSOKEHUSIMU B 3aBUCUMOCTH OT
HavyaJIbHBIX HAMPSHKEHUN B cioe. 3ajjaya CBOAUTCS K OMPEACICHUI0 HEKOTOPHIX

MMOTCHOMAJIOB JJIA CJI0A C CUCTCMBbI ITIAPHBIX MHTCIPAJIbHBIX ypaBHeHI/Iﬁ C AaApomM
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dypbe, a HaNpsHKEHHO-Ie(POPMHUPOBAHHOE COCTOSHHUE YHPYTUX LWJIWHIPOB
HaXOAWUTCS U3 ypaBHeHUH [1] B Bume rapmonnyeckux Gynknui [3, 4] Pemenue
MapHBIX HHTErpalbHBIX ypaBHeHUH (1) NpHUBOAWTCS K CBS3aHHOW CHUCTEME
UHTErpaibHBIX ypaBHeHU @penronbsma |l pona ¢ HempepbIBHBIM SIPOM.

JInd Ha3BaHHOM KOHTAKTHOW 3aJa4d IIOJIyYCHBbl YPAaBHEHUs, NArOLIUE
BO3MOKHOCTH OIPEICTUTh KPUTHUSCKUEC 3HAUCHUS YITTHHCHUN (OTpeeIITIONnX
MEpPEeMEIICHUS HAYaJIbHOTO COCTOSHHUS), B KOTOPBIX HAOJIOaeTCsS TOTEps
MOBEPXHOCTHOW YCTOMYMBOCTH IMOJYHpOCTpaHcTBa (MOJTyIutockocTw). Jlis
MOTEHIIMATIOB KOHKPETHOM CTPYKTYpbl [aHbl MX YHCICHHBIE 3HAYCHHS.
3aMeTM, YTO aHAJIOTMYHOE SBJIICHHWE OBLIO OTMeueHo paHee [1] musa 3amau
MEXaHUKH XPYIKOIr0 pa3pylIEHUs] MAaTEPHUATIOB ¢ HAYAIIbHBIMU HANPSI)KCHUSMU.

Brnepseie, 0011as mocTaHOBKa KOHTAKTHBIX 3a71a4 TEOPUH YNPYTOCTH IS
CKMMAEMbIX M HEC)KMMAEMBbIX TEJI C HAYaJlbHBIMU HAINPSKCHUAMU MPH
MPOU3BOJILHON (popMe yNpyroro moTeHIMANa U3JIOKEHBI B paboTax akajeMuKa
AH VYCCP TI'yzs A. H., npodeccopoB babuua C. lO., Pynuunxoro B. b.
[1,2,3,4].

OO6Hapy:xeH HOBbII MexaHu4yeckuit 3 PeKT: mpu CTPEMIICHUN HAYAIbHBIX
HanpsHKEeHUN K 3HAYEHUSIM, COOTBETCTBYIOIIUM MMOBEPXHOCTHOM
HEYCTOMYMBOCTHU CJIOSA, MPOSIBISIOTCS 3P(DEKTHI “pe30HAHCHOTI0” XapakTepa He
TOJBKO B CJIO€, HO M B YINPYIUX IITAMIIAX, KOTOPBIA 3aKIOYAETCS B TOM, YTO
HanpsDKEHUST W MEPEMEIICHUST BO B3aWMOJCHCTBYIOIIMX Telax PpPe3Ko
U3MEHSIOTCS ( HATPSDKSHHS CTPEMSTCS K HYJIIO, TIEpEMEIICHHS HeOTPaHHICHHO
BO3pacCTalor).

Takum 00pa3oM, 3aj1aya CBeJIEHA K MAPHBIM UHTETPATIbHBIM YPaBHEHUSIM,
KOTOpbIE C TIOMOIIBI0 Tpouenypsl Ydieina CBeIeHbl K CHUCTEME JBYX
ypaBHeHU @pearonpbMa. IJTa CHCTEMA CBEIEHA K PEIICHUIO CHCTEMBI
KBa3UPETYJSIPHBIX alNreOpandyecKkux ypaBHEHUM. 3aMETHM, 4YTO IPU PaBHBIX
pagnycax NpPEeACTaBICHHBIX YIPYIMX IITAMIIOB, paccMaTpuBaeMas 3ajada
MOXET ObITh TPAKTOBaHA, KaK 3ajjaya O JaBJIECHUU YIPYroro MITaMiia Ha CIOH C
Ha4aJIbHbIMU HATIPSIKCHUSIMU.

Jluteparypa

1. Guz A.N., Rudnitsky V.B. Contact problems foastlc bodies with

initial (residual) stresses. - Khmelnitskiy, Softeathe Miller "Scientific
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editions". - 2004. — p. 682.

2. Guz A.N., Rudnitsky V.B. Fundamentals of the tech interaction
theory of elastic bodies with initial (residualyegtses.-Khmelnitskiy, Software
the Miller "Scientific editions".-2006.—p.710.

3. Babich S. Yu., Guz A.N., Rudnitsky V.B. Contacbblems for elastic
bodies with initial stresses: Focus on Ukraniaraesh // Appl. Mech. Reviews.
- 1998. — 51Ne5 — p. 343-371.

4. Babich S. Yu., Guz A.N., Rudnitsky V.B. Contgatoblems for
prestressed elastic bodies and rigid and elastichps // Int. Appl. Mech. -
2004. — 40Ne7 — p. 744-765.

INAPAH T.T.
POKHIIBKA B.J.
IMPOIIIMHA H. B.

XMeNnbHULBKAN HALlIOHATIBHUM YHIBEpCUTET, YKpaiHa
inspiro@ukr.net

PO3POBKA ITOJIMEPHOI'O IIOKPUTTA HA OCHOBI
KOMILVIEKCY HOJIIBIHIJIOBOI'O CIIUPTY 3 XPOMOM

3anponoHOBaHUI B 1Iel Yac Ha CHOKUBUYOMY PUHKY CIELOAT JAJIEKO HE
3aBXIU BIJIMOBI1Ia€ KOHKPETHOMY PIBHIO KOMILJIEKCY MPOMOHOBAHUX BUMOT, HE
3aBXKJM 3a0e3euye peaizalio cnenu@iki noTped y CydacHOMY CHELIaIbHOMY
onsi3i. [loBHa BIAMOBINHICTH CHELOASATY BCIM BUMOTaM 3alieKaTh BII PIAY
BJIACTUBOCTEN MarepiaiiB 1 yMOB €KCIulyaTalli. AHalli3 yMOB Ipall, BIUIUBY
mKiMBKUX  ¢dakropiB BupoOHuNTBa (ILIPB) Ha 3HOC BHKOPHUCTOBYBAHOTO
CHELOASATY B MEXaHIYHMX II€XaX MAallUHOOYAIBHOI Taily3l ToKa3aB, IIIo
OCHOBHOIO TMPUYMHOIO TIEPEAYACHOTO 3HOIIYBAaHHS € CTUPAHHS MOBEPXHI
CHELOJArY, TaKOX OaraToOKpaTHUI PO3TAT, 3TUH 1 3a0pyJIHEHHS 3MalllyBaJbHO-
OXOJIOJKYBAaJbHUMHU €MYJbCIIMHU, MIHEPATIbHUMHU OJIMBAMU Ta METAJIEBUM
TTHJIOM.

Jlns migBuleHHs cTiiikocTi TkaHuHUu 10 BIuBy LIIDB 3anmpomnonoBano

MPOCOYYBATH MOJIMEPHUM PO3UYMHOM. /(7151 CTBOPEHHS TIIIBKOBOTO MOJIMEPHOTO
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MOKPUTTS 00paHO KoMIUIeKC modiBiHUIoBOoro crupty (I[IBC) 3 xpomowm,
OCKUTbKM B XiMiyHOMY BigHomieHHi [IBC mnomionuii no wnemtono3u. Sk
OaraTtoaromumii cimpt, [IBC Moke yTBOproBaTH MPOCTI 1 ckiIaaHi edipu (etepu
1 eCTepH), KOMIUIEKCHI CITOJIYKH 3 PI3HUMHU METaJIaMHU, PearyBaTH 3 ajibJIeTiIaMu
1 xkeroHamu 1 T.n. PozumnHicTe [IBC 3anexuTh Bi BMICTY 3aJIUIIKOBHUX
aneratHux rpyn. Ilpu Bmicti 5% aneratnux rpyn IIBC He po3uuHseThCS B
XOJIOAHIN BOJII, ajle PO3UMHAETLCA Yy BOAI Harpitiii qo 65-70°C.

B’ s13kicTh, BOJOHEPO3YMHHICTh, MEXaHIYHA MIIHICTh 1 TEIUIOCTIUKICTh
[IBC 30imprryetscss Tpu  OOpoOIl  crmodnykamMu  XpoMmy  (XpoMaramw,
OixpomMaTaMH, XpOMOBOO KHUCIJIOTOIO).

3B’ SI3KM MDK JIQHIIOTAMHU BIJHOCATHCS SAK OO0 BaJIEHTHHX Tak 1 [0
KOOPAUHAIIMHUX, SIK1 € CTa0KIIKUMH 3a BaJieHTHI. [Ipyu yTBOpEHH1 KOMILJIEKCIB
B110yBa€ThCS 3IIMBKA MOJIMEPHUX JAHIIOTIB 3 YTBOPEHHSIM JIBO- 1 TPUBUMIPHUX
CTPYKTYp, B pe3ynbTaTi yoro IIBC BTpauae 37aTHICTH pO3UYHHSATUCH Y BOAIL 1
iHmux po3unHHukax. OOpoOka [IBC nna HagaHHd oMy HEPO3YMHHOCTI
CYNPOBOJUTHCS 30UIBIIEHHSIM HOTO MOPCTKOCTI, KPUXKOCTi. BukopuctanHsm
BIIMOBIAHUX TIACTU(IKATOPIB MOKHA TMOJIMIIATA BIACTUBOCTI 3aXUCHUX
IUTIBOK, 30UTBIIMTH 1X €MaCTUYHICTh B mepiry yepry. [linBuilieHHsT MIIHOCTI 1
€J1aCTUYHOCTI TOJIIMEPIB MPU BUKOPUCTAHHI MIACTUPIKATOPIB MOSICHIOETHCS
30UTBIICHHSIM PYXJIHBOCTI HAJAMOJICKYJISIPHUX CTPYKTYp, Kl MPU PO3TATYBAHHI
OPIEHTYIOTHCS, 1O 3aBXKAW NPU3BOAUTH 10 MiABUILEHHS MIIHOCTI.

BaxnuBuMu BUMOTramMu, IO MPE SABISIIOTHCS O BUKOPHCTOBYBAHOIO
MOJIIMEPY, € BUCOKI MOKa3HUKHU 10 (PI3UKO-XIMIYHUX BIUIMBIB. TakuM YMHOM
BUKOHAHO OLIHKY CTYNEHI 3IIMBAaHHA MOJIMEPHUX IUIIBOK. s OIIHKH
CTBOPEHHS MOMEPEUYHUX 3B’ A3KIB B MPOIIECI 3UIMBAHHS MOJIMEPY Ta MOJIMEPHOI
KOMIIO3MIIIT BHUKOPHCTAHO METOJ PIBHOBAaXXHOTO HaOpsikaHHS, (30Jb-Telb
aHaJiz). BMicT 301b-(pakifiii B MoJIMEpHUX IUTIBKaX J03BOJISIE PO3PAXyBATH
CTYHIHb MOMEPEYHOTO CIIWBAHHS MOTIMEPY .

OuiHKY CTymNeHs 3IIMBAHHS BUKOHAHO JJIsl HACTYIHUX BapIaHTIB IUTIBOK:
ytBopeHoi 3 [IBC ta mmactudikaTtopa, YTBOPEHOI 3 MOJIMEPHOI KOMMO3MUIIIT
(IIBC, xpom, muiactudikarop). JlaHi BapiaHTH ILIIBOK OYyJIM YTBOpPEHI MpH Iii
npomeHiB YO Tta 0e3 mii Y®. Pe3ynbratéi mpOBEAEHOTO 30Jb-Telb aHali3y

npeacTaBiaeHi B Taoaui 1.
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1 noka3yroTs,

0 IUTIBKA TOJIMEPHOI KOMITO3HIIIT

(IIBC+xpom+iutactudikaTtop) yTBOpEHiI NpH ocBiTiIeHI Y®, MaioTh 3HAYHO

OuThIMIA CTyMiHb 3muBaHHsA HiK TUTiBKK [IBC (ocBiTieHi 1 HeocBiTieHI YD).

301IbIIEHHS] CTYNEHIO 3IIMBKU CBIIYUTH Mpo yTBOpeHHs kommuiekcy [IBC 3

XPOMOM.

Tabnuys 1

3mina Mac noJiMepHMUX IVIIBOK 10 MeTOAY PiBHOBAKHOI'0 HA0OYXaHHA

Cknan o Maca 3pa3ska, r
TUTIBKA > Jo [Ticns Habpsikmoro| BwicT 3011b- Crymiab
-;5( eKCTparyBaHHs |€KCTparyBaHHs|  IICHA ¢bpakuii 3ILIMBAHHA,
aleTOHOM OeH30ITy S, % J, %
=
é; 2 0,1017 0,03755 0,0385 3,55 18,359
[IBC+ 3
I1acTU(IKATOP 58
:E;( % 0,1014 0,0417 0,0403 0,16 37,4046
o
s
= % 0,1021 0,0530 0,0543 4,35 51,088
[IBC+xpom | © &
+rnactudikarop| 3
g[ % 0,1018 0,05150 0,05195 0,64 69,29(
o
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CEKIIISI 4 / SECTION 4

BIOIHXKEHEPIS TA BIOTEXHOJIOT'II/
BIOENGINEERING AND BIOTECHNOLOGIES

CWANEK J.

LIUBYMOV V.

Wydziat Medyczny Uniwersytetu Rzeszowskiego
Wydziat Budowy Maszyn i Lotnictwa
Politechniki Rzeszowskiej, Poland

ILO SC UWOLNIONYCH PRODUKTOW ZU ZYCIA
CEMENTU | TRZPIENIA SZTUCZNYCH STAWOW
BIODROWYCH WELLERA USUNI ETYCH Z POWODU
ASEPTYCZNEGO OBLUZOWANIA PANEWEK

Pomiary parametru powierzchniowego i d@bfciowego Smmr [w
mm/mnf] umazliwiaja na podanie, w sposéb edni, obgtosci [w mnT]
uwolnionych produktéw ztycia podczas eksploatacji endoprotez stawu
biodrowego.

Materiat bada stanowity 23 powierzchnie trzpieni sztucznych siaw
Wellera oraz 23 powierzchni cementow wspOlpracygh z trzpieniami
usunetymi z powodu aseptycznego obluzowania polietyleyaw panewek.
Badany materiat podzielono na cztery grupy s@ldadanych powierzchni w
grupie wynosita od 5 do 7).

Dla celow porownawczych wykonano skaningi 5 nieddaowanych
trzpieni endoprotez Wellera oraz 5 nieeksploatowhngementow kostnych.
Nieeksploatowane powierzchnie zaliczono do grupy(zerowej), ktoére.
traktowano jako wzorzec podczas porOwnania z paeferiami
eksploatowanymi.
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Z przeprowadzonych badan wynikage najwiksza ilg¢ produktow
zwycia trzpienia oraz cementu uwolniona zostata wrwseych 2 latach
eksploatacji endoprotez Wellera (prawie 45 $nrBnacznie wicej uwolnionych
produktow zuaycia pochodzito z trzpienia (61%) aeli z cementu (39%). Po 2
latach eksploatacji endoprotez zagezwzrastd ilos¢ uwolnionego cementu,
zmniejszala sl ilos¢ uwolnionych drobin metalu z trzpienia. Po okottatach
eksploatacji ilé¢ uwolnionych drobin z trzpienia byto niecoeksza od ildci
uwolnionego cementu.. Po 11 latach eksploatacjopratez ilg¢ uwolnionego
materiatu z cementu byta gkisza w poréwnaniu z ikgia uwolnionych drobin
metalu z trzpienia (z cementu pochodzito prawie pa%zpienia ponad 46%).
Po okoto 19 latach eksploatacji endoprotez uwolyibnzostata okoto 95 min
produktéw zuycia, z cementu pochodzito nieco ponad 55%, z érzdpi niecate
45% uwolnionych drobin.

Najwigksze wartéci parametru Smmr stwierdzono na
nieeksploatowanych powierzchniach trzpieni endagzowWellera oraz na
nieeksploatowanych powierzchniach cementu, mniejsazeeksploatowanych
powierzchniach. Proces ten nasila¢ s miak wzrostu czasu eksploatacji
sztucznych stawéw. Najekisza ilg¢ produktow zaycia trzpienia oraz cementu
uwolniona zostata w pierwszych 2 latach eksploataodoprotez Wellera.
Wiecej produktow zgycia pochodzito z trzpienia as@li z cementu. Po 2 latach
eksploatacji endoprotez Wellera wzrostadlawolnionych produktéw ziycia
cementu, znacznie zmniejszytag silos¢ uwolnionych drobin z trzpienia.
Wskazane jest poszukiwanie nowych materialtdw dodykoji endoprotez
stawéw biodrowych oraz cementu w celu zminimalizoiga ilos¢
wytwarzanych produktow zycia..
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SPEECH RECOGNITION BASED EVALUATION OF
VOICE QUALITY IN TRACHEOESOPHAGEAL AND
ESOPHAGEAL SPEECH

The aim of the research is to evaluate the voicdityuof patients after
total laryngectomy on the basis of speech recagnpirocess. Cepstral features
were extracted in order to recognize vowels inttheheoesophageal (TRA) and
esophageal (ESO) speeches. As the classifier asgigma definite
laryngectomized signal to the normal speech patteendynamic time warping
(DTW) method was applied. The results obtained frdm investigations
confirmed the similarity between the TRA speech dahd normal (NOR)
speech. ESO speech signal was correctly recogmnbdin case of the vowel
lyl. It was affirmed on the basis of statisticatte

SMACHYLO O.

The Kiev National University of Technologies andsigm, Ukraine
oksana_sma@bigmir.net

CLEANING AND DEGREASING OF MEDICAL SHEEPSKIN
IN MULSION SYSTEM OF REVERSE TYPE WITH
COLLOIDAL SILVER

Introduction: evaluation of methods of medical gisdn processment.
Research methodology: to determine the efficiencgleepskin cleaning and
degreasing, various methods of refractometry amalectometry were used, as
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well as methods of physical and mechanical testdemmath the tissue and wool
half-finished product.

The results of the researches: comparison of metleddwool half-
finished product processment and picking the mo#ecéve method,;
development of sheepskin purification technologpn€lusions: the potential
possibilities of applying the emulsion systemsenfarse type for processing the
sheepskins used in medicine. The aim of the resetoyexplore the possibility
of using the emulsion systems of reverse type watloidal silver for cleaning
and degreasing of Sheepskin medical supplies. Theco of the research:
Processes of treatment of medical sheepskins andl wheepskins for
prevention of childhood diseases.

Recently, a more pressing use of colloidal systeamschemical
technology. In connection with this technology habeen developed
emulsion degreasing and bleaching furs. Using Drogdt simplex-grate plan
Kiefer optimal ratio of components of inverse enmuts and their effect on
the efficiency of degreasing and semi-bleaching.fur

As a result of computer processing of regressiodaisoternary emulsion
systems obtained the optimal components of emwdsand response function
Yonm, which meet the manufacturing and characterizimgh rstability and
efficiency of degreasing fur, “EA - 0,75-1,25H,0, — 30, PGE- 69,25-68,75.
Recently, a more pressing use of colloidal systemthemical technology.In
connection with this technology have been developedilsion degreasing
and bleaching furs.Using D-optimal simplex-gratarpKiefer optimal ratio
of components of inverse emulsions and their eff@ctthe efficiency of
degreasing and semi-bleaching furs.

Analysis of the achieved results has proved thesipilisy and feasibility of
new approaches to the treatment of medical shaepskid wool sheepskins for
prevention of childhood diseases, using emulsi@tesys of reverse type based
on organic solvents.
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PROSPECTS OF APPLICATION ULTRASONIC
TECHNOLOGIES ARE IN PHARMACEUTICAL INDUSTRY

In pharmaceutical industry an ultrasound finds &ggibn at extraction,
dissolution, receipt of emulsions, suspensions, imgakof wMikporpany,
sterilization, production of ampoules, id est wieran ultrasound directly
contacts through a liquid phase with the molectilmatter. Taking into account
it, the row of authors determined firmness of matians to the action of
frequency vibrations [1].

Any technological process finds wide application mpharmaceutical
industry, if he does not violate chemical firmnest medicinal matters.
Ultrasonic waves are very specific from this powitview. One preparations
under their action lose the properties, other rem@eutral, third, opposite,
become more active therapeutically. An ultrasoupdssing through any
environment, creates alternating pressure in him.

As a result of molecule of solvent, medicinal mattalifferent parts and
including which are in a liquid, must with frequgnaf wave repeat her motion.
Most medicinal matters are difficult microobjectghich consist of undulating
chainlets, rings, radicals. During passing to thHgasound through such
molecule her easy part will hesitate in resonanith frequency of wave, and
heavy part will begin to fall behind. As a resuiete will be areas of tension,
considerable forces of friction, which excel forag@schemical connection, the
break of integral molecule of matter will happemus, in solution there can be
the phenomena of chemical depolymerization, edoaif new macroradicals,
homogenization of snatches et cetera [2]. An ulwads accelerates the
processes of hydrolysis, breaking up, oxidization.

References
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OJIEOXIMIS — K CKIIAZIOBA YCTAJIEHOI'O
PO3BUTKY BIOEHEPI'ETHUKH I BIOMATEPIAJIIB

OOMe)eHICTh TPAAUIIMHUX CUPOBUHHO-EHEPTETUYHUX PECYPCIB, IIBUKO
3pocTaroyl MOTpedu 1 HEYXWJbHHUU pICT 1LIH HAa HUX, TI00aibHI TpoOiIeMu
MapHUKOBOTO e(dexty Ta 3a0pyAHEHHS MOBKUUIS MPOAYKTAMHU 3TOPSHHS
BUKOMHO1 OPraHi4HOi CUPOBUHU MOCTAJHU Mepe]l JIFOJACTBOM 3JIOBIIIOK 3arpo3010
30€pEKEHHIO KUTTS Ha 3eMJII.

Buxin equnuii — 3ynuHUATH niepedir He3BOPOTHIX mpoiieciB. Ha mepmomy
HEBIIKJIAJHOMY €Tali BiH OauyuThCid B paJuKalbHIA mepeOyqoBI CBITOBOTO
PECYpPCHO-EHEPIeTUYHOIO0 TOCHOJApPCTBA 1 MEPexXoay 10 TMOHOBIIOBAaHUX U
€KOJIOTTYHO YUCTUX MPUPOTHUX JKEPEI 1 1€l pyX - Oe3adbTepHATUBHUIA.

PocnuaaUN CBIT 1 HOro MOTEHIIAN HE JIHWINE JaJIEKO HEe BUYEPIIaHUH, a
HaBMaKU — 3 ypaxyBaHHSIM ICHYIOUUX JIOCATHEHb O10TEXHOJOTIi Ta XiMil TUIbKH
BIJIKpUBA€E CBOi MOXJIMBOCTI NOCTIMHO Te€HEpyBaTH MOTPIOHY ISl CYCIUIbCTBA
010CHPOBUHY.

Buxonsun 3 koHuemnmiii “30aliaHcOBaHOrO CBITY  Ta “yCTall€HOTO
PO3BUTKY", Yy BIAAUIl mOBepxHeBo-akTUBHUX pedoBuH [BOHX HAHY
OYOJIIOBAaHUM aBTOPOM, JJIs peaiizalii OKpeMmMux TmojoxkeHb KoHmeniii
IIPOBEJIEHO CUCTEMHI JOCHKEHHs 3 aHalli3y peareHTHol 0a3u 1 3aMiHH
HaQTOXIMIYHUX MPOAYKTIB AIbTEPHATUBHUMU O10XIMIYHUMH.

B 3anpornonoBaniii 10MoBi/li OCHOBHY yBary Oyje 30CepeaKeHO Ha OJHIi
3 IUISSHOK OaraTorpaHHoi o01eoXiMii TOOTO MEepeTBOPEHHAX, M0 0a3yrThCAd Ha
BUKOPHUCTaHHI POCIMHHUX OJIIH 1 TBAPUHHUX KUPIB, K MOHOBIIOBAHUX JKEPEI
[IEPUHY, XKUPHUX KHUCIOT Ta IX €CTEepIB B SAKOCTI CUPOBUHH, XIMIYHUX
pEareHTTiB YU HAMIBOPOAYKTIB sl cuHTe3y. lle Olommsens st TpaHCHOPTY
BEJIMKUX MICT 1 YYTIMBHX 00 €KTIB €KOCHCTEM — CUIbChbKE 1 JIICOBE

TOCIIOJIAPCTBa, €KOOe3MeuHi IMoBepXHeBo-akTuBHI pedoBuHU ([TAP) s
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nmoOyToBOi  XiMii, XapuyoBOi, JepeBOOOpPOOHOI 1 OyAiBEeNbHOI ranysei
MIPOMHUCIIOBOCTI, CIIOPTUBHOTO 1 MEIMYHOTO 00JaaHaHHsA. J[ogaBaHHIM 70 OJTiit
JeTepreHTHO-TUCTIEPryBalbHUX JTOAATKIB PO3pOOJIEHI MOTOpPHI, TPAHCMICIHHI,
TiIpaBiivHi Ta XOJOAWIBbHI onuBH 3 Oiopo3kinamyBadicTio 3a CEC-L-33-T-82
65-95%.

OcobOnuBa yBara Oyae mpujiLieHa MOOIYHUM MHPOIYKTaM BiJl OYUIIECHHS
omii. 3okpema, cuHTe3y Ha 0a31 QocdartugHoro konneHtpaty I[IAP
KOMIUIEKCHOI ~ Ail, Kl  BOJIOAIIOTh  MNOKPAIIEHHUMH  €MYJIbI'YIOUUMH
BJIACTUBOCTSIMHU MpH 30€pexkEeHHI BUCOKOI CTaOUTI3yr040i (PYHKIIT JUCTIEPCHUX
cucteM. lle 103BOMMIO pEKOMEHIyBaTHU iX B SKOCTI €MyJbraTopiB-
cTabu1i3aTopiB Ta 1HT10ITOPIB KOPO3ii y BUPOOHUIITBI MACTUIIHLHO-XOIOIUIbHUX
piauH 1 3ac001B TUMYACOBOTO 3aXUCTYy METaJeBOTr0o OOJaJHAHHS Bl KOpo3ii, a
CTBOpPEH1 1HBEpTHI 010€MylbCli Ta MIKpOEMYyJbCii - y HadTorazoBuao0yBHIi
IIPOMHUCIIOBOCTI JUIsl 1HTEeHCU(iKalii BHUIOOYTKY BYIJIEBOJHEBOI CHUPOBHUHH,
3aBeplIieHHsT OyJIBHUIITBA Ta PEMOHTY CBEpJJIOBUH, 3aXHUCTy Ha MepioA
MIDKCE30HHOTO KOHCEPBYBAHHSI CLIBCHKOTOCIOJAPCHKOI TEXHIKH, a TaKOoX
oOnagHaHHs 1 TpyOOHpoOBOMAIB y HAaPpTOrazoBUIOO0YBHIM, HAPTOXIMIYHINA 1
XiMIYHIA npomucinoBocTsiX. bBiolIAP ampoOoBaHi B A0CHIIHO-IPOMHUCIOBUX
yMOBax 1 IK 3aXMCHI, MPOTU3HOIIYBaJIbHI, AHTU3aIUPHI T4 AHTUOKHUCHIOBAJIbHI
JOIATKU JI0 OJIMB 1 IJTACTUYHUX MACTHII.

BukopuctoByroun npupoaHi W cunTe3oBaHi O10IIAP y moenHanHi 3
BiIXOJaMU PI3HUX BUPOOHMIITB MICLIEBOT MPOMHUCIOBOCTI, CTBOPEHI W
BUMPOOYBaH1 B Ta0OPATOPHUX 1 TOCTIAHO-TIPOMHUCIOBUX YMOBaX KOMIIO3UI[IHHI
noBepxHeBo-akTHBHI cucTeMu (I[TAC) pi3HOTO TEXHOJIOTIYHOTO MPU3HAYCHHS. 3
BukopuctanusiMm [IAC po3poOieHa 1 BHOpPOBaJKEHAa Ha Ta30KOHJECHCATHUX
POJIOBHINAX 1 MiI3EMHHUX CXOBHINAX Ta3y KOMIUIEKCHA TEXHOJIOTIS OYHUIIEHHS
IPYHTY 1 BOAM Bl TEXHOI€HHUX 3a0pylHEHb Yy IIpolecax BUAOOYTKY,
MITOTOBKA 1 TPAHCHOPTY BYTJIEBOJHEBOI CHUPOBUHH. (OCOOIMBICTIO HOBOIT
TEXHOJIOT1i € JoKami3alisi 3a0pyJHEeHb HOBUMHU TiIpoPOOHUMHU MaTepiajiamH,
30ip aBapifHO PO3MUTUX TEXHOJOTIYHUX PIAMH 1 BYTJIEBOJHEBOI MPOIYKIIiT
BHCOKOAKTHBHUM BYTJIEIIEBUM COPOEHTOM, KOKHUU TpaM sikoro 3B’ si3ye 50-100
I PIAKUX BYTJEBOJIHIB, 3POILICHHS 1 MPOMUBaHHS 3eMil npupognumu [TAP,

MIKpOO10JIOTIYHE JTOOYHUILEHHS TPYHTY 1 BOJAOWM CydyacHUMU Oiompenaparami,
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PEKyJIbTUBAIII0 3€MeNb 3 BIIHOBICHHSIM MPUPOIHOI MIKpOQJIOpHU 1 MOBHY
YTHIII3a1110 BCIX MPOAYKTIB.

EKO70riuHO YHMCTI TEXHOJOTIYHI PIIUHM Ha OJIMHO-)KUPOBIM OCHOB1 Yy
MOEHAHHI 3 MPOTPECUBHUMH TEXHOJOTIIMU 1X BUKOPUCTAHHS PEKOMEHIOBaH1
HaMU Ui 3aBEpLIECHHs OYJIBHUIITBA 1 KaMiTAJIbHOIO PEMOHTY CBEPJJIOBHH.
OkpiM 3axuCTy TPHUPOJHOTO CEPEIOBHINA uepe3 JIKBIAAIl razo- 1
HaTOMpOSIBIB, BOHU CHOPSIMOBAaHI Ha MIABUIINEHHS €QEeKTUBHOCTI POOIT 3
BOJI0130JIALI11 1 MONEPEKEHHSI BUHOCY IMICKY, 3a0€31€4YeHHs] BUCOKMX J00YBHUX
MO>KJIMBOCTEH 1 MIATPUMKH €KCIUTyaTal[iiHOTO (POHY CBEpAOBUH. BaxinBum €
U Te, M0 JJIs OPUTrOTYyBaHHS TEXHOJOTTYHUX PO3UYMHIB BUKOPUCTOBYIOTHCS B
OCHOBHOMY BTOPHHHI PECYpCH — BiIXOAu 0araTOTOHAXKHUX HaPTOXIMIYHHUX 1
CUTBCBKOTOCIIOAAPChKUX BUPOOHUIITB, SIKI HE 3HAXOJATh KBaIi(PIKOBAHOIO
BUKOpHUCTaHHsA. TexHOJOrii BiJIMOBIAAIOTH CY4aCHOMY CBITOBOMY pIBHIO 1
3aXUIIEH] MaTeHTaMU Ha BUHAXO0AH. YacTHHA 3 HUX IIUPOKO BUKOPUCTOBYETHCS
Ha Ha(TOra30KOHAEHCATHUX POJOBHIIAX, 1HIIA - anmpoOOBaHA B JOCHITHOMY
BapiaHT1 Ha MIA3€MHUX CXOBHIIAX razy.

OneoxiMiyHa TEXHOJOTISI BUPOOHUIITBA  OIOMPOAYKTIB  OPraHidHO
BIIUCYETBCS B CXEMY AarpoOnpOMHCIOBOTO  (EPMEPCHKOTO  KOMIUIEKCY.
3abe3neuyroun nopyd 3 TexHiyHUMHU [TAP TpaHCcmopT 1 CUTbChKOrOCHOIAPCHKY
TEXHIKY MaJIMBHO-MAaCTUJIBHUMHU MaTepiajlaMH, BOHA NTOCTA4a€E KOPM TBApUHAM,
CIpHsi€e MIABUIIECHHIO CaHITAPHO-EMIJEMOJIOTIYHOIO CTaHy TBAaPUHHUIIBKHUX
dbepM, MATPUMYE POIIOYICTH TPYHTIB OpPraHIYHUMH J0OpUBaAMU  MpH
OJIHOYACHOMY OTpUMaHHi1 0iora3y [Jisi 3aJIOBOJIEHHS BJIACHUX EHEPreTUYHUX

notpeo.
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CEKIIISI 5/ SECTION 5

TEXHOJIOTTYHI TA IH)KEHEPHI PIIIEHHS Y JIETKIA
MPOMUCJIIOBOCTI / TECHNOLOGICAL AND ENGINEERING
SOLUTIONS IN LIGHT INDUSTRY

KORNIENKO B.
KULIK T.
ZLOTENKO B.

Kyiv National University of Technologies and Desidgkraina

MANUFACTURE OF SPECIAL FOOTWEAR WITH
ANTI-SLIP PROPERTIES

Winter in Ukraine lasts almost half of the yearhw#now and ice. It is
quite natural that during this period the injurie$ population increase
significantly as a result of slippery conditionso &void falling, you can buy
studded pads that are attached to the bottom afssHdut these pads are not
always in needed size; their attachment can natus¢éed, besides they spoil the
appearance of the shoe, making it more cumbersoohetien not in harmony
with it in color.

For easy and safe movement on slippery sidewalksaweoffer winter
shoes with spikes in the sole. However, mass ptaduof such shoes is not
currently mastered. It happens that the customasdif sets the spikes in the
sole. Such self-made "modernization" can improveeatn to the slippery
surface, but destroys the sole and reduces thefug®es. In our opinion, good
studded shoes could become quite competitive imtduket. It can be especially
useful for emergency services workers, lovers aitevi fishing, tourists and
members of expeditions in the snow-covered arelss ghoes of this type can
be used on slippery ground, wet grass, on the lugatal downhill runs.

The object of research is the process to manua@uwpecial shoe with

studded soles to move on slippery surfaces. Inrehetéeng the diameter of the
113
IV Ukrainian-Polish Scientific Dialogue



IV Ykpainceko-Ilonscoki Haykoei /lianocu

pins to provide maximum adhesion between them aessa mathematical
model of two thick-walled conjugated cylinders weed.

For the production of studded soles rubber or tloptastic material and
metal pins are recommended to use. The method olifaeturing is injection
molding. Pins are placed in molds, and then tontlkeéd cavity polymer melt is
injected. After cooling (or vulcanization, in thase of rubber) the studded sole
is removed from the mold. In the manufacture ofhspecoducts to provide
reliable connections of sole material with metadspit is essential that the pins
are not falling out, and squeezing through to thposite side touching foot of
man, which more dangerous. The first problem isheaslved by using pins in
the form of a nail with a wide top, like spikes amtomobile tires. However,
even with this form, the spikes may put pressure tb@ foot, creating
discomfort. This pressure is the greater, the greagight of the person.

Adequate strength of fastening of the pins in thie €an be ensured by
the increased friction between polymer and metal. the process of
manufacturing the product, namely during the caplof castings, there is
shrinkage of the polymer, the diameter of the haolethe probe decreases,
friction increases accordingly. The study is to edetine the geometrical
dimensions of elements of the spikes, at whichnla&imum possible strength
of their fastening in the sole is ensured.

PARASKA O.

Khmelnitsky National University, Ukraine
paraska_o@mail.ru

EFFICIENCY OF COMPOSITE SURFACTANTS

Surfactants can be used in various technologicatgasses as wetting
agents, conditioners, emulsifiers, dispersantsnifg and antistatic agents, etc.,
which depends on their specific properties and ataristics. That's why,
components of cleaning agents mostly determineg thelity and influence on
the efficiency of usage and competitiveness of petsl
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The peculiarity of detergents and textile chemigatsduction is creation
of multifunctional products. Usage of such prodwdtsws to decide such tasks:
to accomplish the direct removal of soils; to calbeut materials and protect the
fabric surface; to impart special and functionabpgarties. At the same time,
expenditures of chemical products, their amount @unéhtion of processing are
decreasing, and energy costs are reducing, resphcti

Nonionic surfactants are efficient detergents wtiegy are used in soft
and hard water, in neutral, alkaline and acid madiuNonionic surfactants have
strong solubilizing ability. Adsorption on the inf@gce and creating aggregates
of micelles play an important role in soils dispensand dissolving, foaming,
displaying of antibacterial effect. Addition of rionic surfactants into cleaning
composition which are based on the anionic sunfastand their mixtures with
ampholyte surfactants, allows to use the colouaggnts, odorants, lipophilic
antioxidants without any damage for consistence. rElgulation of properties of
nonionic surfactants by the change of the numberxgéthylene elements and
low prime cost determines their mass production@mmon use.

Domestic nonionic surfactants the base of oxyethylated products fibro-
tex 4, fibro-tex 25, fibro-tex 6-25, fibro-tex 9-26e widely used as components
of cleaning agents. The main component of the merdicoenposite surfactants
is Neonol AF 9-9 (9-10, 9-12) which belongs to akyated nonilphenols with
the general formula in Figure 1.

Fig. 1. General formula of Neonol AF 9-12

Composition of detergents is formed empiricallytba basis of research
of washing and protective abilities of surfactamtshe amount of removal soils,
for washing of ones cleaning agent is used. Differtificial pollutants are
used or exploratory wearing is conducted. Sucharebes not always give
comparable results. That's why, for effective apdirmal surfactants usage we
should decide which colloid-chemical surface antk lpuoperties will be first-
priority for the choosing surfactants as detergents
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The decision of this task is complicated by twotdaé-irstly, there is the
variety of surfactants, which is connected withithehemical composition,
polarity, solubility and colloid-chemical propesi®f their solutions. Secondly,
nowadays there are no unified and unambiguous rdstbbassessment of some
physical and chemical properties of surfactants. ulBitying, wetting,
solubilizing powers of surfactants and also theashing power are determined
empirically often with insufficient accuracy. It dds to impossibility of
unambiguous assessment of surfactants efficienglerspecific technological
process, including washing. That's why, first df ale should solve the problem
of estimation of surfactants efficiency and chotis® most effective substances
to the cleaning agents composition.

The main peculiarities of surfactants which detaentheir important
gualities are: high surface activity; ability t@& micelle formation — formation
of liophilic colloid solutions with the concentrati of surfactants higher some
value (critical micelle concentration); ability @blubilization of non-soluble
substances in solvent; high ability of stabilizataf disperse systems.

Scientifically grounded complex research of coll@dd chemical and
physical indices of efficiency of modern surfactarind comprehensive
approach to the analysis of chemical and techncédbgrocesses of materials
treatment and mathematical modelling have been.u&edthe result of the
investigation composition compounds of multicompungetergent systems for
the processes of previous cleansing and dry-clgaoirtextile materials have
been elaborated, possibilities of their use in phecesses of goods treatment
with the functionality and finishing effect havedmeexpanded.

It has been ascertained that application of théoe&ed composition
compounds for dry-cleaning of textile materials ldaa to attain high-quality
cleaning of textiles with the simultaneous gainaigntistatic and soils removal
properties of materials as well as to pass to mesosaving technologies, to
decrease of energy expenses, to improve the ecalagfety of the process.
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A DESIGN OF PROCESS OF CAUSING OF POLYMERIC
COVERAGE IS ON FABRICS

The technological process of causing of thermoglgstlymeric material
on the surface of fabric consists of two basic apens: causing of parts of
polymer on the surface of fabric by the streamh#f heated air forming of
continuous layer of polymeric coverage by meansvafmed-up rollers. The
processes of rolling of polymers are investigatiohdl enough, while the
process of causing of hot-melt is difficult enowgid investigational [1].

Will present the process of causing of parts oyp@r a physical model.
Parts of polymer move rectilineal in the streamsainfwhich is heated to the
temperaturer,,,. Stream has speedand sent to the plane of material under a
cornera . During the blow of parts of polymer at the suefad material place is
taken them common resiliently - flowage. A plastinstituent of deformation is
remaining and results in the increase of area afamd of parts with material.
Between parts of polymer and surface of materiatehare forces of adhesive
contact. The resilient constituent of deformatidteraa blow recommences and
causes the reverse impulse of parts, which resuttsninishing of force of their
co-operating with material and, at certain term&neto their tearing away. At
the defined value of corner possible of slipping of parts of polymer is foeth
surfaces of material. Will accept next positionsdmnplification of model :

- the vectors of speed of parts of polymer are idahto direction and size
which is permanent and equals speed to the stréaim o

- temperature of parts of polymer in the moment aftact with the plane
of material equal to the temperature of currept €7,,,) of air;

- parts of polymer have identical massand form of bullet;

117
IV Ukrainian-Polish Scientific Dialogue



IV Ykpainceko-Ilonscoki Haykoei /lianocu

- correlation of resilient and plastic constituents deformation of the

system particle of polymer - material during a blesvdetermined by the
coefficient of renewak , which depends on properties of polymer and nedteri
temperaturer,,, and speed.
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REDUCING THE ENVIRONMENTAL IMPACT
DURING THE PREPARATORY STAGES IN LETHER
MANUFACTURING PROCESS

The process of degreasing badly influence on th@r@mment. The
pollution is very high due to the use of chemicé®. in this article we’ll
propose new solution in order to decrease the lev@later pollutions and to
increase the quality of leather.

One of the leather manufacturing processes is demg A skin is
consisting of proteins, water, mineral materiald #t. Natural fats, lipids that
exist in the skin, are desired to be removed. Theumt of natural fat in the skin
varies. Natural fats when not removes sufficiemtlying the process, prevent
the chemicals from penetrating into the leather smas a result, some defaults
with adverse effects on the quality of finishedthea occur. Leather industry
uses solvents and emulsifiers in degreasing prot¢esattain required product
quality.

Recent investigates in new enzyme preparations ¢hat be used in
leather manufacturing processes have created nesibjiidgies for enzymatic
applications in the leather industry. It is knowmatt using enzymes during
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liming process will result in degreasing so amoohsolvents and emulsifiers
can be reduced.

During the process of liming, enzymes such as iafkatease and alkali
lipase were used alone and in combinations in mgrgimounts. Alkali proteases
when used in liming process affect the globulamon structured proteins in
skin and break the cell membranes of lipid cellkkah lipases are effective on
triglycerides.

As the results shows the amount of fats remainmghe leather was
found to be 2.84% when 0.1% protease was usedmimdi bath. The use of
0.025% alkali lipase in the liming bath could redube fat to the extent of
4.75%. The experiments conducted using a combimaticalkali proteases and
alkali lipases together in liming process also gsivalar results.

So using alkali lipases and proteases in limingc@gss can decrease the
level of pollutions during degreasing operation.

ZASHCHEPKINA N. 1!
ZASHCHEPKINA K. 2

!National University of Technology and Design, Ukiai
Nanic@bigmir.net
Technical University, Liberec, Czech republic

PREDICTION OF THE PROPERTIES OF PRODUCTS
FROM OPERATION THREADS

For forecasting of operational properties of pradufrom threads of
different function it is necessary to be defined analyse the basic operational
indicators of fabrics and knitted products whicbpde interest of the consumer
with these products: conformity of explosive pressand explosive lengthening
to requirements of the next operation of a proddicimness to abrasion; a
creaseresistance; rigidity; hygienic propertiesy @ermeability; sorption
properties; water vapor permeability; electrified.

119
IV Ukrainian-Polish Scientific Dialogue



IV Ykpainceko-Ilonscoki Haykoei /lianocu

Tension of threads in process manufacturing, pbysechanical properties
of threads define level breakage, a structure aopgegties of a fabric or jersey
that defines quality of production and efficiendytlte equipment.

On a tension of threads has influence a considergbantity of factors:
properties of threads and their structure, constmal parameters of the
equipment and technological parameters of proces®oufacture of a product.

For research of influence of various factors onrapenal properties of a
fabric the experimental researches which quantigrewdefined for each of
factors are spent, agree with conformity of 0,98babilities of reception of the
corresponding size. Are received regression theateans of influence of
technology factors on the characteristic of manufacg of products.

Main objective of designing of a product - defiaitiof key parameters of a
structure which provide its appointment that is essary for drawing up of
technical calculation and an establishment of patara of manufacture of a
fabric or yarn. According to product appointmenndibions of its operation are
defined. Influence of technological parametersypaborky threads is defined.
Yrabotka it is defined by means of microcuts whiedre scanned by means of
the PC. At increase necessary accuracy of measuatemas reached.

PAIIAK I'.M.
OHO®PINYYK B.I.

XmenbHulbkuid Hanionansauii YHiBepcuteT, YKpaina
g_drapak@i.ua, vovchik_o@yahoo.com

OPTAHIBALIIHI NEPEYMOBU ABTOMATH3AL
MIATOTOBYMX POLIECIB B3YTTEBOI'O
BUPOBHUILITBA

AHani3 BUTpaT poOOYOro yacy, fKi MarTh MICIE I 4ac BUKOHAHHS

TPAIUIIHHOTO TEXHOJOTIYHOTO MPOIIeCy 3a y4yacTio mpamiBHuka (Puc.1), MmoxxHa
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3pOOHMTH TEBHI BUCHOBKM WIOJAO JIOLUIBHOCTI aBTOMAaTH3allil py4yHOI mpail y
B3yTTEBOMY BUPOOHMIITBI, 30KpeEMa — Ha MIJATOTOBUUX OTNEpaIlisiX.

Sk BUAHO 3 PUCYHKY, IOCUTh BEJIMKA YaCTKa 4acy HeeeKTUBHOI poOOTH
Ta IPOCTOIB yCTaTKyBaHHS IOB'si3aHAa 3 y4acTIO Y TEXHOJOTTYHOMY Ipoleci
pobiTHUKa. BripoBakeHHS XK aBTOMATU30BAHOI'O0 MAaHIMYIIOBAaHHS Ha OKPEMHUX
omeparisix B3yTTEBOIO BUPOOHUIITBA  JO3BOJUTH CYTTEBO  30UIBLIUTH
e(heKTUBHICTh BUKOPUCTAHHS 3MIHHOTO pO0OOYOro yacy.

Y  nmepeBaxkHId  OUIBIIOCTI  IMIATOTOBYMX  ONEpaliii  B3YTTEBOTO
BUPOOHUIITBA (DYHKIIi BUKOHABIS 3BOJSTHCS 10 3AIMCHEHHS OJHOTUITHUX
MOHOTOHHUX NPUHOMIB, K1 HE 3MIHIOIOTHCS MMPOTATOM pOOOUYOi 3MIHU. 3 OJTHOTO
00Ky, Taka poOOTa He BUMarae BHCOKOI1 KBaniikailii poOiTHHKA, 3 THIIOTO X,
CIpusie TICUXIYHIA Ta 30pOBIA BTOMI, a TaKOX 3HIKEHHIO yBaru, IO, B
KIHIIEBOMY pe3yJbTaTi, MOXKE MPU3BECTU 10 BUPOOHUYOI TpaBMHU. B minomy, 11e
CTBOPIOE JIOCTaTHI MEPEeIyMOBH aBTOMATHU3aIlli OKPEMHUX TEXHOJIOTIUHUX

nepexo/iiB abo i omnepartiiii B IJIOMY.

3MiHHMN poboUnii yac

Yac edextuBHOI poOOTH Yac HeeekTUBHOI poOOTH Yac npocrois
[
MamuyHHMN yac Yac o6ciryroByBaHHs Iepepen, 3ymoBIieHi
0COOJIMBOCTSIMU OpraHi-
| | | | 3arlii BUPOOHUIITBA
OcHoOBHUH Homomix- Opraniza- TexHiuHe
Hac HHi qac uitiHe obemyro- Ilepepsu, 3yMOBJIEH]
obemyro- ByBaHH:A HeJI0NIiKaMy OpraHi-3anii
BYBaHH3 BUPOOHHULITBA
[TinroroBY0-3aKIIFOUHHMIA Yac [Tepepsu, 3ymoBIeHi
TPYAOBHM 3aKOHO/IaBCTBOM
[epepsu, 3ymoBiIeHI [epepBu Ha BiAMIOYHHOK Ta
MOPYLIEHHSIM TPYA0BO1 ocobucTi noTpedu
JUCHUTLTIHUA

Puc. 1. EnemenT BUTPAT 3MiHHOT0 pO00YO0ro Yyacy podiTHHKA Ta

yCTaTKyBaHHS
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3AKOPA O.B.
JIUTIIKOBA T .I.
PACTOPI'YEBA M.M.

XepCcOHCHKHI HAIllOHAIbHUIN TEXHIYHUN YHIBEPCHUTET, YKpaiHa
mtvm@ukr.net

BU3HAYEHHA BOPCUCTOCTI IIPAXKI, AKA MICTUTD
KOTOHI30OBAHI BOJIOKHA

JIns TEeKCTWJIBHUX TOJOTEH BaXKIMUBOK BIACTUBICTIO, fAKa Ma€ B
3aJIEKHOCTI  BII ~ aCOPTUMEHTY TKaHUH HETraTuBHY a00  IO3UTHBHY
HaIpaBJICHICTh, € BOPCHUCTICTh, BEJIWYMHA SIKOi BH3HAYAETHCSI B OCHOBHOMY
CTYNEHEM BOPCUCTOCTI MpsikKi. ICHye Aekiibka METO[1B BUBHAUYEHHSI BOPCUCTOCTI
MpsiXKi, sIKi 0a3yI0ThCSl HA TOMY, IO MiJi BOPCUCTICTIO PO3YMIIOTh BIACTHUBICTH,
KA XapaKTEepU3y€ HAABHICTh HA IMOBEPXHI MPsKI BUIBHUX KIHIIIB BOJOKOH 1
neTelb [1], KUTBKICTh SSKUX BH3HAYA€ CTYIIHb BOPCUCTOCTI MPSIKIi.

B naniii poOOTI poBeAeH1 TOCTIIKEHHSI OJHOPINHOI OAaBOBHSIHOT MPSK1
(100% 6aBoBuM) Ta cymimrHoi npsixi (70% 6aBoBHu, 30% KOTOHIHY) JIIHIHHOT
HIIBHOCTI 29 Tekc, sIKa BHUTOTOB/IUIACA ITHEBMOMEXAHIYHUM 1 KUIBIIEBUM
crioco0amu MpsIIHHSA.

Busznaueno, mo mnpsbka 3 KOTOHIHOM MicTuth B 1,4 pa3u Ounblie
BOPCHHOK, HDK OaBOBHAHAa Ipska. BCTaHOBIEHWIl BIUIMB Ha CTYIIHb
BOPCUCTOCTI  Mpspki  crmocody ii  orpuManHs.  Bopcucticts  npsbki
MTHEBMOMEXAHIYHOTO CTMOCO0Yy TMPSAMiHHA NPUONM3HO y 2 pa3d MEHIa 3a
BOPCHUCTICTh TMpsKI KUIBIEBOrO cmnocoOy mnpsiainusa. [lpu 1mpomy mnpsbka
KUIBIIEBOTO CHOCOOY MPSIIHHSI Ma€ OuIbllle OKPEeMHX, NAJIEKO BUCTYMAKYUX
BOPCUHOK, 110 OOYMOBIJICHO BIUIMBOM Ha CTPYKTYpPY HpsiKU poOOYMX OpraHiB
NPSAIBHUX MAIIUH PI3HUX KOHCTPYKIIIH .

3HaHHS XapaKTepy YTBOPEHHSI BOPCUCTOCTI MPSK1 Pi3HOTO CUPOBUHHOIO
CKJIay, 11 3aJle)KHOCTI Bii pi3HUX (aKTOpiB, SKI MOB si3aHl 3 (HOpMyBaHHSIM
npsixki, 3 OyJIOBOIO 1 BIACTUBOCTSMHU €JIEMEHTIB, SIKI CKJIQJAalOTh MPSKY, A€
MOXJIMBICTh KEPYBAaTH ILIMM MPOIECOM 1 MPOEKTYBATH NPSKY 13 3aJaHUMHU

MOKa3HUKaMU BOPCHUCTOCTI [2].
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Jluteparypa
1. Kykun, I''H. TekcTriibHOe MaTepuaioBencHue (BOJIOKHA U HUTH):
yueOHMK JUIS BY30B. 2-¢ 3., nepepad. u gon. / I'.H. Kykun, A.H. ConoBbes,
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70880198-0.
2. I'yceB, b.H. ®opmupoBaHue KadeCTBEHHBIX XapaKTEPUCTHUK

TekcTIIBHBIX ToBapoB / b.H. I'yces [u ap.]. —Banoso: UI'TA, 2004. — 8Q.

3AXAPKEBHY O.B.

XMeNbHUIBKAN HAallIOHAJILHUM YHIBEpCUTET, YKpaiHa
Zakharkevich_km@ukr.net

HOBYJAOBA Y3AI'AJIBHEHOI'O TEXHIYHOI'O ECKI3Y
TUITOJIOTTYHOTI'O PALY KIHOYUX ITVIEHOBUX
BUPOBIB

SAx Bimomo, mo tunojorigydoro psay (TP) sxiHOUMX TIEUOBUX BUPOOIB
(IO € OCHOBOKO ISl TPOCKTYBAHHS BHUPOOIB-TpaHCHOpPMEPIB) BXOASITH BUIU
BUPOOIB, SIKI MalOTh PI3HY AOBXKUHY. [Ipu yomy y3araibHeHa 00’ €MHAa MOJEIb
TUIIOJOTIYHOTO Py — 1€ BUPIO, JOBXKMHA SKOTO BIJAIMOBIJIa€ MaKCUMAJIbHIN
JIOBXKHHI, 1[0 XapaKTepHa I oaHIET 13 Moaeneit TP.

Takum 4MHOM, JIOBKMHA MOXIIHUX BUJIB BUPOOIB, 1110 BXOJATH y JIAHI[IOT
MEPETBOPEHHS, € Pe3yJbTaTOM BIJICIKAHHS TOPU3OHTAJIBHOIO TUIOHIMHOIO
HIKHBO1 YaCTUHU BUXiAHOro BUpoOy. Ilpu 11poMy BepXHS YacTHMHA BUXITHOT
Mojeni 30epirae cBoi (hyHKI[IOHAJIbHI BIACTUBOCTI, a ¢caM BUPIO B 3aJIEXKHOCTI
B MOAEIBLHUX OCOOIUBOCTEN MOKE 3MIHIOBATH BHUJI 1 MPU3HAYCHHS.

Toni cerMeHT BUpOOy-Tpanchopmepa — I1I€¢ 4YacTMHA BUPOOyY, IO
YTBOPIOETHCS BiJICIKAHHSIM TOPU30HTAIBHOIO MJIOMIMHOKO B/l BUXITHOTO BUPOOY.

[Ipy upboMy mnepuiMii CErMEHT YTBOPIOETHCS B pe3ylbTari TpaHchopmalii
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BuxigHOi Mojeni BT, a Bci HacTynHi — B MOPSAJKY MOCHIAOBHOTO 3MEHIICHHS
noBxkuH BUpoOiB TP.

OCKIUTbKM JOBXHWHHM OKPEMHUX BHIIB BHPOOIB, IO BXOIATH 10 TP,
BIIMOBIZIal0Th TUIIOBUM JIOBXKHWHAM, III0 XapaKTepHI1 JJI BIAMOBIAHUX 3pPOCTIB, 1
HE TIOB's3aHI MK COOOK KOHKPETHHM KpPOKOM 3MEHIICHHS (30LIbIICHHS),
3BIZICH CIIJIY€E, IO CETMEHTU BUPOOY-TpaHchopmepa — 1€ pi3HI 3a BEIUUYUHOIO
(mupuHOIO Ta 00'€MOM) 4YacTHHH BHpPOOy, IO  XapaKTepU3YIOThCS
MWTHIPHYHOIO (opMoto (a00 HAOIMKEHOIO 0 Hei) 1 He MaloTh CaMOCTIHHOTO
(YHKI[IOHAIBHOTO MTPU3HAYECHHS.

Jlinii, MO YTBOPIOIOTHCS B PE3yJbTATl MEPETUHY CIYHOI IUIOMIMHU Ta
MOBEPXHI BUPOOY, OJHOYACHO € JIHISIMA BHYTPIIIHBOT'O WICHYBAHHS OKPEMHX
neTanaei BUpoOy 1 JIHISIMU HU3Y OKPEMUX BUIB BUPOOIB, 1110 BXOASATH 10 TP.

Ha BigMiHy BiJl THIOBUX JIiHIM BHYTPIIIHIX WIEHYBaHb TUTIOBUX BUPOOIB,
JiHII 4JIeHYyBaHb, 110 YTBOPIOIOTHCS B mpoleci cermeHTaii BT, He BUKOHYIOTh
YITKO BUPAXKEHOI KOHCTPYKTUBHOI a00 JEeKOpaTUBHOI (PYHKIIIH, a BiIMOBIAAIOTH
3a 3a0e3nedeHHs mpoiiecy Tpancopmarlii BUXiIHOI MoJeni y iH1Il Bupoou TP.
[Tpu nboMy JiHIi YIE€HYBaHb, 1110 3a0€3MEeUyI0Th CErMEHTAIlII0, PO3TAIIOBYIOTHCS
JIMIIIe TOPU30HTAIBLHO a00 HaOMMKEH1 IO TAKOTO MOJI0KEHHS.

Toni, cermentanis BT — 1ie mporiec HaHeCEHHsI TOPU3OHTAIBHUX JITHIN
YJIeHyBaHb, M0 3a0e3MeuyroTh BHUIO3MIHHY TpaHc(opMallito BcepeauHi
TUIIOJOTIYHOTO PANlY 32 paXyHOK po30uTTs BuxigHoro BT Ha okpeMi cerMeHTH
UUATIHAPUYHOT (QopMH, 10 HE MalTh CaMOCTIHHOTO (DYHKIIOHATBHOIO
MPU3HAYCHHS.

IIpu cermenranii mpoctopoBoi Gopmu BT mnepemyciM ciijy BU3HAUUTH
ONTUMAJIbHI TOJIOKEHHS JOAATKOBUX WIECHYBaHb, IO 3a0€3MeuyloTh MPOIEC
TpaHchopmairii.

OCKITbKM CerMeHTalllsl AeTajeid BUpOoOiB-TpaHChHOpPMEPIB 3I1MCHIOETHCS
JUIS BUXIJTHOI MO/l TUIIOJIOTIYHOrO psiAy BUPOOiB, TO MPU HAHECEHHI JIIHIM
BHYTPIIIHIX WIEHYBaHb HEOOXIJIHO BpPaxOBYBAaTH JOBXHHU IHIIMX MOJENEH
psany. Jug mporo BuaM BUpOOIB, 10 BXOAATh A0 TP, cucremaTu3oBaHO IO

rpymax (ra6m. 1).
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Taoaunsa 1 -CucremaTu3zauisi 10B:KMH BUAiB BUP0OiB, siKi BxoasaTh 10 TP

I'pyma . . Hoexunau  |KinbkicTs BUpOOiB
. Buau BupoOiB, sKi BXOJIATH 10 TPYIU . .
BHUPOOIB BHUPOOIB y Ipyni, OJ.
. Bue minii
1 [Kyprtka, dirapo 2
P (irap Taii
2 |bmy30H, j)KakeT-creHcep, KypTka Jlo minii Tanii 3
Micbke nanbTo, Onensep, BecTa, KakeT, )KaKeT-
OVyIILIAT, KAKET-TPEHYKOT, KUIET, Kada, o
3 yu p 5 Mo niHii cTerod 15
MaHJapHuH, HOP(IOK, CMOKIHT, Tpyakap, (pak,
KypTKa, ppeHy
. He noxonuts 10
4 |AHopak, 1aiIKoT, MBNAJILTO, KapAUTaH FOXOAITE A
JiHi1 KOJiH
5 |CBiHrep, manepoH, KapAuraH Jlo miHii KoJtiH
MakiHTOII, OJILCTEP, MAIBTO, HABTO PETJIaH,
6 |mampTO XanaT, MIJILHUK, TUTAN-TPEHY, 3/43pocty 12

[PEIMHITOH, CaK, TPEHYKOT, IJIalll, KapAurad

3a panumu Tabmuui 1 y CAIIP “I'pamis” BHKOHaHO y3arajabHEHUUN

TEXHIYHUM €CKI3 THIOJOTIYHOrO POy KIHOYMX IUIEYOBUX BHUPOOIB 13

3a3HauYCHUMHU JIOBXKHHAMHK Irpyn BUpoOiB (puc. 1).
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Puc. 1 —VY3arajpHeHUN TEXHIYHUNA

€CKi3 TUIIOJIOTTYHOTO PAIY

KIHOYMX IJIEUOBUX BUPOO1B

(moOymoBa KOHTYPIB)

B ocHOBY y3arajibHEHOrO TEXHIYHOTO
eckidy TP moknaneHo anroputm mnoOyaoBU
TEXHIYHOTO €CKi3y a0puciB kiHOYOi ¢irypH,
3anmpornoHoBaHuit  po3pooHukamu  CAIIP
“I'parmiss”. AJNropuT™m [03BOJISIE peaizyBaTh
NPUHIMII HACKPI3HOTO MPOEKTYBAaHHS IS
OyIb-AKO1 birypu Ta nependayae
napaMeTpuyHy mnoOyJoBy MOJENl JKaKera
AKIHOYOTO.

[Ipu popMyBaHHI anropuT™My NO0Yy10BU
y3araJlbHeHOro TexHIi4Horo eckizy TP Takox
BUKOPHUCTAHO OJIOYHO-MOJYJIBHUN MIIX1M, 10
JIO3BOJISIE TPH HEOOXIMHOCTI JesKl 3 HHUX
0JIOKYBaTH. BianoBigHo BUKOHAHHS
anroputT™My 1yt OJOKOBaHMX  YaCTUH

3M1IACHIOBAaTUCH HE OyIe.

3a A0MOMOror0 IHCTPYMEHTIB MMaHe1 MaiiCTpiB MPOBEIEHO TOPU3OHTA], 1110

BU3HAYalOTh PIBHI JIOBXHUH I'pyN BUPOOIB, siKi BXOJsTh 10 TP.
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Okpemi cerMeHTH, SKI HE BXOJATh 1O MPOEKTOBAHOIO JIAHI(IOTA
MEePETBOPEHD, MOXKHA OJIOKYBATH.

VY BikHI (QopMysl BBEIECHO 3HAYEHHS TOBIIMHU IUIEYOBOI HAKJIAIKH,
npuOaBOK Ta JOBXKHHU MOJeNed BHUPOOIB, AKI B 3aJEKHOCTI BiJi 0OpaHOro
JIAHIIOTA MIEPETBOPEHHS MOXKHA 3MIHIOBATH.

Takum 4YMHOM, pPO3pOOJICHHIN aIrOpUTM NOOYIOBU JO3BOJSIE 3HAYHO
PO3IIMPUTH KUIBKICTh MOJEJIEH, JIEKaNa sSIKUX MOXXYTh OyTH OTpUMaH1 IpH 3MiH1
JIMIIE BXITHUX IMapameTpiB (He JIUIIE jKaKeTa, a ¥ IHIIUX BUIIB BUPOOIB, Y TOMY
qHCIIi 1 BUPOOIB-TpaHchOpMepiB), a TaKOXK Hajae HEOOXiTHI BUXITHI JaHI JJIs

MOAANBIINX JTOCHIIKEHb MPOIIECY CerMeHTallli BUPOOiB-TpaHCHOPMEPIB.

JO3IHCBHKA C.
SIPOLLYK O.
LIAPbOBA €.B.

XMmenbHuLbkuid Hanionansauii YHiBepcureT,Ykpaina

CYUACHUI OIAXIJ 10 OLIHIOBAHHS 3AXUCHUX
BJIACTUBOCTEN TEKCTUJILHUX MATEPIAJIB
CHELIAJILHOIO MPU3HAYEHHS

B ymoBax pi3HOMaHITHUX HPOMHCIOBUX BUPOOHUIITB TMPU CY4aCHOMY
PIBHI PO3BUTKY TEXHIKM Ta TEXHOJOTIl CHEIIaJbHUM OJST BIAICPAE BAXIUBY
pOJIb B KOMILJIEKCI MIPONPUEMCTB IO 3a0e3MeueHHI0 0e3MeKh POOITHUKIB 1
npodUIaKTUKU MPo(dh3aXBOPIOBAHb.

SIKiCTh cneniaabHOrO OASTY 3aJIEKUTH Bl CYKYIHOCTI BIACTUBOCTEN Ta
BH3HAYAETHCS 11X 3aXUCHHMH BJIACTUBOCTAMH, a TaKO)X BIAIIOBIIHICTIO
eKCIUTyaTalllfHUM 1 €proHOMIYHMM BHUMOTaM, TOMY BUOIp TKaHUH 3a OJHUM
MOKAa3HUKOM € HEJOCTAaTHbO MOBHUM, TaK K HE BPAaXOBYE IHII BIACTHUBOCTI.
EdexTuBHe BUKOPUCTAHHS CHEHOMASATY 3aJICKHUTh BiJl 00 €KTUBHOI OIIIHKH
BJIACTUBOCTEN MaTepiaiiB 3 BpaxyBaHHSM 3MiH, SIKl BIJOYBalOTbCA B IpoLeci

exkcruryartanii. Po3poOka HaykoBO-OOIpYHTOBAaHMX METOMAIB  JOCIHIIXKEHb
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BJIACTUBOCTEN TKAaHWH Ta BUPOOIB CIHEI1aJIbHOIO MPU3HAYEHHS, J103BOJISIOTH
BU3HAYUTHU TMOKA3HUKH, 110 CIPUATHUMYTh MOKPALIEHHIO SKOCTI CIELOJATY, 1X
3aXMCHUX BIACTUBOCTEH, (PYHKIIOHANBHOCTI TMpU OUIBII palliOHATBHOMY
BUKOPHUCTAaHHIO CHUPOBUMHU. BUpIilIEHHS 1[bOTO 3aBJaHHS OB 3aHO 3
BH3HAYCHHSIM KOMIUIEKCHOTO TIOKa3HMKAa 3HOCOCTIMKOCTI MaTepiaiiB, SKHM
BpPaxoBYy€ MOKAa3HUKU BCIX JOCHIII)KYBaHUX BIACTUBOCTEH Ta BpaxyBaHHS 1X
3MIHM B IPOLEC] 3HOUTYBaHHS CIIELOATY.

BaxxnuBuM etarnom poOOTH € aHaji3 YMOB Ipalll, 110 BHUSBISE HAHOUIbII
IIKIJIJTMB1 Ta HeOe3neuHi BUpoOHUY1 (paKkToOpH, K1 MOBUHHI BPaXOBYBaTUCH MPH
PO3paxyHKy 3aXHMCHHMX BIIACTUBOCTEN crenonasry. HomeHkiaTypa MOKa3HUKIB
SAKOCTI TMPOEKTOBAHOTO CIELOJSTYy TOBMHHA BpPaxXxOBYBAaTH CYKYIHICTh
BJIACTUBOCTEH, $IKl BIANOBINAIOTh (PYHKIIOHAIBHUM BHMOraM. Jlo HalOLIbII
BaroMUX MOKAa3HHUKIB CHEIIaJJbHUX TEKCTUJIbHUX MaTepilajiB MOXHA BIJHECTH
MILHICTh Ha PO3PUB Ta BUJIOBKEHHS, YXKOPCTKICTh, CTIMKICTh JO CTHUPAHHS Ta
1HII CTaHJAPTHI MOKA3HUKH.

st Ouibll 00’ €KTUBHOI OLIIHKUA 3HOIIYBAHHS CHEI[laIbHUX MaTepiajiB
MPOTNIOHYETHCSI  CIEKTPOYOTOMETPUYHUN METOJ KOHTPOJII iX sKocTi 0e3
pyiiHyBaHHS TpoOu MatepiamiB. [y mpoBeaeHHS 00 €KTUBHUX JOCIHIIKEHBb
BU3HAYEHHSI BIUIMBY He3aJdeKHUX (aKTOpIB HA 3HAYEHHS MOKA3HUKIB
BJIACTUBOCTEN TEKCTUJIILHUX MaTepialiB po3polOiieHa METOJuKa, sfKa JT03BOJISIE
BU3HAYUTHU BIUIMB KOXHOT'O OKpEeMOro (pakTopa Ha 3arajibHuil MOKa3HUK, TOOTO
KIHIIEBA OIlIHKA BPaXOBY€ KOMILIEKC MOKAa3HUKIB.

JInst OIIHKHM SIKOCTI CHEIIaJbHOTO OJSTY MPOMOHYETHCS KOMILIEKCHUM

MOKA3HUK 3HOCOCTIAKOCTI, IKMIl MOKe BU3HAYATHUCS 32 (hOPMYJIIOIO:
noa
Z .
R - He i :
i=1

ne A, - BaroMicTs i — i BIaCTUBOCTI,
Z - BIIHOCHA 3MI1HA a0COJIFOTHOIO 3HAYEHHS MOKA3HUKA B1J
€TaJIOHHOTO.
‘YO B yi‘

L =7,
Yo

1€ Y, - IOKa3HUK [ — 1 BIACTUBOCTI MiCJIs MAaKCHUMaJIbHOIO 3HOIIYBAaHHS;
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yO - IIOKa3HUK €TAJIOHHOI'O 3HAYCHHA I[aHO'l' BJIACTHUBOCTI.

[Ipu BuUKOpUCTaHHI PO3pPOOJIEHOTO0 METOAY CIHPOINYEThCSI BUOIp TKaHUH ISt
CHELOAATY B MOPSAKY iX MEPEBAXKHOCTI 32 KOMILUIEKCHOIO OlliHKOI0. KpiM Toro
METOJ] Ja€ 3MOry MPOTHO3YBaTH MOKA3HUKU 3HOCOCTIMKOCTI OJSTY, iX TE€pMIiH
ekcruryartanii 0e3 MpoBEeAEHHS IOCIIIHOT HOCKM, a JUIIE 3a pe3yidbTaTaMu

71a00paTOPHUX JOCTIIKEHD.

PEJBKO $1.B.
POMAHKEBHY O.B.

KueBckuii HallMOHANBHBIN YHIBEPCUTET TEXHOJOTHN U 1n3aiiHa, YKpanHa

yanet82@mail.ru

PACIIPEJAEJIEHUE YACTHUL ITIOJIMAHUJINHA T10
PASMEPAM IIPU KPAIIEHUH 110
I'ETEPOKOATI'YJALIWNOHHOMY MEXAHU3MY

HaHOTEXHONIOTMM IIMPOKO HCIOJB3YIOTCS B  TPOM3BOJCTBE HOBBIX
MaTepuajoB, MPHU pa3pabOTKEe TEXHOJOTHU, 0a3MPYIONUXCS HAa Kav4eCTBEHHO
HOBBIX MPUHIUIAX. B 4acTHOCTH, UCTOIB30BaHUE HAHOTEXHOJIOTHH ITO3BOJISCT
noyiyyaTb CBepXrupodoOHbIE BOJOKHUCTBIE MaTepuanbl. Ocoboe MecTo
3aHMMAET CO3JIaHUE DJICKTPOIPOBOAIINX BOJIOKHHUCTBIX MaTepUATIOB ITyTEM
CHUHTE3a Ha BOJIOKHE ITOJIAMEPOB C COMNPSKCHHBIMU JBOWHBIMHU CBSI3SIMHU,
HanpuMep, mnonwanmwauHa [1, 2]. TlogoOHble MONMMMEpBI  SIBJISIOTCS
KECTKOIEMHBIMA W  CHHTE3 IOJHAHWIMHA B  BOJOKHE OKHCICHHEM
IPeIBAPUTEILHO COPOMPOBAHHOTO AHWUJIMHA MPUBOIAUT K MOJYUCHUIO XPYIIKOTO
BOJIOKHA, K  TOTepe  CBOKMCTB,  XapaKTePHBIX  JUI1  HCXOJHOTO
BOJIOKHOOOpa3yromierocs moinuMepa [2]. B ¢Bs3u ¢ 3TUM NpeCTaBISIeT HHTEPEC
CUHTE3 IMOJIMAHWINHA B KPACHJILHOW BaHHE C TOCJICAYIONIMM OCaXKICHUEM Ha
MOBEPXHOCTh BOJIOKHA [0 MEXaHU3My TeTepPOKOAryJIsaIuu. XOTS SBISCTCS
OYEBUIHBIM, YTO MPOYHOCTH K (PU3UKO-XUMHUUICCKHM BO3JACHCTBHSIM, 3aBUCUT OT

pa3Mepa 4YacTull, OCAXIAIOIIUXCS Ha TOBEPXHOCTh, BOIMPOCHI pa3pabOTKu
128
IV Ukrainian-Polish Scientific Dialogue



IV Ykpainceko-Ilonscoki Haykoei /lianocu

METOJIOB PETYJIUPOBAHUA PACHPENCICHUS HAHOYACTUL TMOJUAHWUIMHA TIO
pasMepam SIBIISIFOTCS] aKTyalbHBIMU.

Panee B pabote [3] moka3aHo, YTO OKHUCIACHUE aHUJIMHA 10 OJHAHUINHA B
KpacwibHOW BaHHe B npucyrctBun [IAB  mnpuBogur Kk  mHpPOKOMY
pacnpeieNIEeHUI0 YacTUll M0 pa3MepaM, NPUYEM OCHOBHOE KOJIMYECTBO YaCTHIL
umeer pasmepbl MmeHee 100 um. Opnako, B pabote [3] He mpoBeaeH aHAIN3
XapakTepa pacnpeiesieHus W NPUYUH TOSBICHUS IIUPOKOTO paclpeaeieHus
YaCTHUII IO pa3MepaMm.

llens ganHOM paboOTHI: OMNpeNeNIeHHE XapaKTepa pachpeeseHus
HAHOYACTHUI NMOJMAHWINHA N0 pa3MepaM M BO3MOKHBIX MPUYUH OPUBOISIINX K
€ro pean3aiuu.

Jlns  ompeneneHusl pacnpelesieHHs 4YacTWI MO pa3Mmepam B pabote
UCIIOJIb30BAJICs Ja3epHblii cequMentorpad Mastersizer 2000 (Malvern, UK
COOTBETCTBYIOIIUM MPOrPAMMHBIM 00€CTIEYEHUEM, KOTOPBIM BKIIIOYAET TEOPUIO
Mu. IlpumeneHnne npuOopa MO3BOJAET MOIydaTh KPUBBIE paclpeeieHus Mo
pasMepam B BUJE 3aBUCUMOCTH YHCIIOBOM JOJIM YACTHUIL OT UX pa3Mepa.

IIpu onpenenennn xapakrepa pacupeAeiaeHrus HAHOYACTUL MTOJIUAaHWINHA
[0 pa3MepaM H BO3MOXHBIX MPHUYUH MPUBOASIIMX K €ro peaau3alunu
YCTAHOBJIEHO, YTO OKHMCJIMWTEIbHAs KOHACHCALWsS aHWIMHA 0 MOJWAHWINHA B
KpacwibHOW BaHHe B mnpucyrctBun [IAB mnpuBonutr k norapudmudecku
HOPMAJIBHOMY 3aKOHY pacOpelesieHus YacThll NoJuaHWInHa. OnpeneneHbl
kputepuii Konmmoroposa, kputepuii [Iyaccona u x*. IIpouecc peanusyercs npu
MHOTOKpPaTHOM H3MEJIbUEHUHU YaCTHI], YTO ObUIO TEOPETHYECKU MOKA3aHO C
WCMOJIb30BAHUEM TEOpUU BepoATHOCTH KomamoropoeiM. M3BecTHO, UYTO
MHOTOKPAaTHO MOBTOPSIOIIHANCS MPOLECC PaJIUKAIBHOW AECTPYKIUU MOJUMEpPA
TaKke MPUBOJIUT K JOrapu(MUUYECKH HOPMAJIBLHOMY 3aKOHY pacrpeeseHUs
MAaKpOMOJIEKYJI MO CTENeHu mnojuMmepusauur. CUHTE3 MOIMaMUI0B MpHU
MPOTEKAHUHU OOJIBIIOrO0 KOJUYECTBA OOPATUMBIX PEaKIMil TakkKe MPUBOJIUT K
norapuMUYECKH HOPMAJILHOMY PaCpPe/ICICHUI0 MAKPOMOJIEKYJ M0 pa3Mepam.
Metogom Monte-Kapio omnpenenen jgorapu@Muyeckd HOpMalIbHBIM XapakTep
pacnpeneneHrs 4YacTUIl MO pa3MepaM IPU MHOTOKPATHO MOBTOPSIOMIEMCS
mporecce  KoaryJsaiuu  (aHaJorWs € CHHTE30M  IOJIMAMHJA  NPU

THJIPOJTUTHYECKOM MOTMMEPU3aIIiN) YACTHUI JUCTICPCHON (a3bl.
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Takum  00pa3oM, MEXaHU3MOM, MOPUBOASANIMM K  pealn3aluu
norapuMUYECKH HOPMAIBLHOTO PACHpPENCIICHUs] HAHOYACTUIl MOJTUAHUIIMHA TI0
pasMepam, MO-BHAUMOMY, SIBJISIETCS MHOTOKPATHO MOBTOPSIFOIIUKCS MPOLECC
IPU CHUHTE3€ YaCTHUI MOJIMAHWINHA MyTEM OKHCJIEHUS aHWJIWHA B KPacWUJIBbHOUN
BAaHHE.

[Ipouecc dMynbCHOHHOW MOJMMMEPHU3ALUM MOHOMEpPA, PACTBOPUMOIO B
BOJIe, ¢ 00pa3oBaHMEM HEPACTBOPUMOTO B BOJIe MojiuMepa B npucyrcteuu [IAB
MPUBOJUT K peanu3alvu JUCIHEpCHON cuctemMbl. CHHTE3 NOJMaHWINHA
OKHCJICHUEM PACTBOPUMOIrO B KHUCIIOM cpele aHwinHa B npucyrcteuu [TAB c
o0pa3oBaHMEM HEPACTBOPUMOIO B BOJI€ MOJUMAHWIMHA BO MHOTOM MOA00EH
MpoUEecCy AMYJbCUOHHOW  monuMepu3anuu. CHadaja MHOrO  YacCTHI]
nonuanwinHa U [IAB He xBaraer, 4ToOBbI 3alIUTUTH OT KOATYJSIHMH YACTHUIL
npyr ¢ gapyroM. [lo mepe mnporexkanus npouecca KOoaryJisiiud IPOXOJUT
KOaryJisiiiusi 4acTHll, U o0uias cymMMapHas IUIomaab Mexda3HoH MOBEPXHOCTH
yMeHbIIaeTcsl. B KOHEYHOM WTOre mpu AOCTATOYHOW KOATYJSALMU KOJIUYECTBO
[TAB B cucteme 10CTaTOYHO, YTOOBI OOECHIEYUTHh arperaTuBHYI0 YCTOMYHUBOCTD
KOJUTOMAHOU cuctembl. Koarymsuus <«ao BTOPOMY MHUHUMYMY>» MPUBOJIUT K
JIOCTATOYHO CIa0OMy B3aUMOJEHUCTBUIO YAaCTUI] B OOBEME IUCIEPCUHU, KaK
CJI€ICTBUE, BO3MOXKEH OOpaTUMBIH MHOTOCTaJAMNHBIN MOpoliecc Koarymsuus —
MEenTU3alusa ¢ pealu3anueil JorapupMUUecKd HOPMAJIBHOTO pachpe/lesIeHUs
YacTHII I10 pa3Mepam.

Jluteparypa

1. Peapko S.B. OrtpumanHs eNEKTPONPOBIAHUX  BIACTUBOCTEH
TEKCTWJIBHUX MaTeplajiiB B Mpoleci onopsiaxeHHsa: [[ucc. KaHA. TEXH. HaykK:
05.18.19. K., 2008. — 158&.

2. INar. (UA) 38517 MIIK DO0O6M 15/00. Cnoci6 oTpuMaHHS
CJICKTPOIIPOBITHOTO BOJIOKHHCTOTO Matepiay / Pomankesuu O.B., Penpko S1.B.
(Vkpaina). —Ne u2008100053as8:1. 01.08.2008Dmy65. 12.01.2009%0m. Ne 1. —12.

3. Pempko S.B., IllexynoBa C.b., PomankeBuu O.B. HccremoBanue
cOpOLIMM TUCTIEPCUM MOJUAHWINHA HAa TIOJIMAMUHOM BOJIOKHUCTOM MaTepualie
/] 30ipHuK MaTepiaiaiB MiKBY3. HAYKOBO-TIPAKTUYHOT KOH]. «XiMidHI mpoOIeMu
CydacHUX TexHoJorii» 25—26tpasus 2010p., M. Xepcon, XHTY. — 2010. — C.
19-24.
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POMAHEID T.I1.
JIICEBHMY C.I1.

XMeNbHUIBKAN HAallIOHAJIbHUM YHIBEpCUTET, YKpaiHa

OCOBJIUBOCTI HUTKOHOAAYI IVTIOCKOP®AHI'OBUX
B'A3AJIBHUX MALIUH

Bigomo, 1m0 Ha miaockoaHroBHX B’ S3allbHUX MAaIlIMHAX SK TPaBUIIO
BUKOPHUCTOBYETHCSI HETaTUBHA HUTKOIOa4a.

Posrnsimaroun  mporiecu NETIASCYTBOPEHHS BUIHO, IO PIBHOMIPHICTH
nereflb B 3HAYHIM MIpl 3aJI€XKUTh Bl PIBHOMIPHOCTI HATITY HUTKH, IO
MPOKJIAJJAa€ThCA Ha TOJIKM. PHUBKM MpsKi 3MEHINYIOTh, a NOCIAa0JeHHS il
30UIbIIIy€E JIOBKUHY HUTKM B meThi. KpiM TOTrOo, pUBKM BHUKJIMKAIOTh OOpUB
HUTKH.

Ha TpukoTa)XHHX MalIMHAX MaKyBaHHS 13 NPSOHKEIO [Js 3PYYHOCTI
oOCIIyrOBYyBaHHS 3a3BUYail BiJJajeHl BiJl B'S3QIbHUX CHUCTeM. ToMmy dacTo
HUTKa MPOXOAUTH BIJICTaHb JAEKUIbKAa METPIB BiJ MaKyBaHHA /10 HUTKoBojaa. Ha
CBOEMY MUISAXY HHUTKA OJIEPKYE HEOOXITHUU HATAT, NPOXOASIYM Yepe3
HUTKOHANPABISAIOY1 1 HITKOHATSKHI TPUCTPOI.

Hatar HuTku, 110 ae 10 rojioK, CKIaJa€eThCsl 3 HACTYNMHUX €JIEMEHTIB!
HATATY TPU CXOJ1 3 MAaKyBaHHS, HATATY BiJ HUTKOHAMNPABISIOUHUX MPUCTPOIB;
HATATY BiJl HUTKOHATS)KHUX MIPUCTPOIB.

Hutka npu cxoji 3 HepyXxoMoi 0001HM 3 TOCTIMHOIO MIBUAKICTIO U Oyje
oOepTaTrcsi HaBKOJO HEl 3 KyTOBOI MIBHUAKICTIO #. OCKUIBKM MIBUAKICTH U
mocTiiiHa, a aiaMeTp d 3MIHIOETBCS, TO W KyTOBa MIBUJAKICTH 7 OyJe 3MIHHOIO.
[Ipu uboMy HUTKA Oyzie CKpydyBaTHCs a00 PO3KPYUyBaTHUCH.

[Ipu obOepraHHI HUTKA BIAXOAUTH Bl IIMYJdl YTBOPIOIOYM OajoH, IO
CTBOPIOE JOJAaTKOBUN HATAT, KWW CKJIAJAa€ThCS 3 BIALEHTPOBOI CUIH Ta
cuiin onopy noBiTps. Cuily onopy MOBITPSI HUTKH, 10 00EPTAETHCS MOXKHA
BBa)XKaTHU MPOMOPILIHHOIO KBaAPaTy MBUIKOCTI HUTKH.

IIpu cxomi HUTKM 13 KOHIYHOI OOOIHM XpEeCTOBOI HAMOTKH KYTOBa
IIBUJIKICTh OanoHa Oyje 3MIHIOBAaTUCSA BHACIAOK BEJIMKOI PI3HUII B JlaMeTpax

BUTKIB Ha MOYATKY U KiHIll 6001HU. Takox Oyae 3MIHIOBATUCA 1 JOBXKUHA HUTKU
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B OanoHi. Kpim Toro, HuTKa OyAe BIAUISATUCS Bl HAMOTAHOT Ha IIMYJl HPsDK1
T€X HEPIBHOMIPHO, OCKUIBKHM Ha JESKUX AUISTHKAX BEPXHI AP HUTOK OYIyTh
MOIaIaTH MK HUTKaMU HIDKHIX IIapIB.

PoGoTa aBTOpiB HampaBiieHa Ha 3MEHIIEHHS BIUIMBY HEPIBHOMIPHOCTI
HaTATY HUTOK MpU CXOAl 3 KOHIYHOI OOOIHM XpecToBOi HAMOTKH Ha
OJTHOPIJHICTh METENbHOI CTPYKTYPH TPUKOTAKHOIO MOJIOTHA, 1[0 BUPOOIISIETHCS

Ha IUIOCKO()aHTOBUX B’ SI3aJIbHUX MaIlIMHAX.

PSA3AHOBA O.10.
AHAPYHIKEBHUY A.B.

XepcoHCHKHI HAIllOHAIbHUIN TEXHIYHUNA YHIBEPCHUTET, YKpaiHa
mtvm@ukr.net

3AJIEZKHICTD BJACTUBOCTEN BABOBHSIHUX
TKAHHUH BIJ1 BUAY KOMBIHOBAHUX INEPEIIVIETEHD

CraOunbHHUI PO3BUTOK TEKCTUIBHOI MPOMHUCIOBOCTI, @ TaKOX BHUIIYCK
KOHKYPEHTOCTIPOMOXHOTO  aCOPTUMEHTY  TKAaHWH,  HEMOXJIUBHH  0e3
JOCHIJPKEHHSI BIIACTUBOCTEM TKAHWUH 1 BUSBICHHS 3aJIEKHOCTI SIKICHUX
MOKA3HUKIB BiJl IIUX BIACTUBOCTEH.

B xoxi BukoHaHHS poOOTH OyJiM JTOCHIIKEH1 BIACTUBOCTI OAaBOBHSHHUX
TKaHUH TPHhOX BapiaHTIB KOMOIHOBAHMX MEPEIIETEHD, sIK1 OyJIM BUTOTOBJIEHI Ha
Tkarbkomy Bepcrati CTh-330B ymoBax HaykoBoi tabopatopii kapeapu MTBM
XHTY.

[IpoBenenuii  MOPIBHSUIBHUM  aHai3  CTPYKTYpPHHX  IOKa3HUKIB
BUTOTOBJICHUX TKAaHWUH IOKa3aB, 1[0 HA BJIACTUBOCTI TKAHUHU Ma€ BEIUKUM
BIUIMB JIIHIHA MIUIBHICTh OPSDK1, HIUIBHICTh TKAHWHU MO OCHOBI 1 YTOKY, piA
BOJIOKOH, 1X KPYyTKa, ypoOiTKa HUTOK Ta BaXJIMBY POJIb BIJIIrpa€e MepernsieTeHHs
TKaHUHU. [leperieTeHHs TKaHUHU XapaKTePU3YEThCA CYKYIMHICTIO MOKA3HUKIB,
Kl BIJHOCATH JO CTPYKTYpHHMX. 3a iX 3HAYEHHSMH MOXHa MPOTHO3YBaTH

(h13MKO-MeXaH14H1 BIIACTUBOCTI, 30BHINIHIN BUTJISIA TKAaHUHU 1 T. 1H.
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JlocniizkeHHsT 6araTOIMKIOBUX 1 OJTHOIMKIIOBUX XapaKTEPUCTHUK, a TAKOX
BU3HAYEHHSI CTIMKOCTI TKAHWH JI0 CTUPAHHS, KOE(ILI€EHTIB BOJAOMPOHUKHOCTI 1
MOBITPONMPOHUKHOCTI  JT03BOJIUJIO 3pOOMTH BHUCHOBOK, IO YHUM OLIbIIIE
KOCQIIIEHT 3B’ SI3HOCTI TKaHWH (SKUM 3aJIC)KUTh BHJ BUAY MEPCIUICTCHHS —
KUTBKOCTI 3B'SI3KIB 1 MEpecikaHb), TUM BHWIII IMOKAa3HHWKH, 33 SKAMH MOXHA
OIIHIOBATH MIITHICTH 1 AKICTh TKAHHUHH.

Tak sk K1ac KOMOIHOBaHHMX IMEPEIUICTCHb JyXe PI3HOMaHITHHHA (Kperw,
CMYXKH, KJIITHHH, PEIbe(H), TO BHBUATH Ta IOPIBHIOBATH iX BJIACTUBOCTI
HEOOX1MHO MIcas peTeNnbHOi Kiacudikamii Ta 00'€nHaHHS iX N0 Tpyd B
3QJIEKHOCT1 BiJl JOBXXKMHU OCHOBHHMX Ta YTOKOBUX IMEPEKPUTTIB; KLIBKOCT1
3B’ SI3KIB Ta MEPECIKAHb TOIIIO.

JlitepaTypa

1. JamsuoB I'. b. CTtpoeHue TKaHM M COBPEMEHHBIE METONBI €€
npoektupoBanus/ baues 11.3., Cypunna H.®. — M.: Jlerkas numieBas mpoM-CTh,
1984. — 24G:.

2. I'panosckuii, T.C. Ctpoenne u ananu3 tkanu / T.C.I'paHoBckwuii.— M.
JlermpomObITH3 AT, 1985. — 152

CMYTKO C.B.
HEMMAK B.C.

XMeNbHUIBKAN HALlIOHATILHUM YHIBEpCUTET, YKpaiHa

nejmak@rambler.ru

EKCIIEPUMEHTAJIBHI AUHAMIYHI JOCJIIKEHHA
OJHOCTYIIEHEBOI'O 3YBUYACTO-BAXKIJIBHOI'O
HJIAHETAPHOI'O MEXAHI3ZMY

OnuuMH 13 HAWOLIBII MEPCIEKTUBHUX JJISi CTBOPEHHS CYy4aCHUX MAIIWH
PI3HOMAHITHUX Tajy3eid MNPOMHCIOBOCTI € 3y04acTo-BaXKUIbHI IUIaHETapHI

MEXaHI3MHU.
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3y04yacTo-BaXXUIbHI MEXaHI3MU € €IUHUM BHUJOM MEXaHI3MIB, IO
J03BOJISIIOTh ~ BIATBOPIOBATH  OaraTOrpaHHUKH, TOMY BOHHM  OTPUMAIIH
3aCTOCYBaHHSI [Jii OOpoOKkM OararorpaHHux mnpoduiiB. [HImIOW o00sacTio, B
KOTp1il 3y04YacTo-BaKUJIbHI ME€XaHI13MHU HAOyJIM 3aCTOCYBAaHHS Ta MAalOTh HIMPOKI1
MEPCIEeKTUBU ISl TTOJAJIBIIIONO0 BUKOPUCTAHHS, € TEPETBOPEHHSI PIBHOMIPHOIO
pyXy BXIIHOI JaHKH, SK MPaBWIO OOEpPTabHOTO, B 3BOPOTHO-MOCTYMAIBHUIMA,
KOJIMBAJILHUH a00 00epTaTLHUM MEePIOUIHUN pyX BUXiIHOT TaHkh [1].

B naGoparopii kadenpum wmamuH Ta anapaTiB  XMEJIbHUIBKOTO
HalllOHAJIbHOTO yHiBepcuteTy noueHToM Cmytko C.B. mig KepiBHUIITBOM
npodecopa Ilapacku I'.b.  Oyno po3poOreHO OJHO- Ta JBOCTYNEHEBUM
3y04acTo-BaXUIbHI  IJIAHETApHI MEXaHI3MU Ta JOBEJAEHA MOXIIMBICTh
BUKOPHUCTaHHSI iX B SIKOCTI NPHUBOAY OCHOBOB' SI3AIbHUX MAalIUH Ha OCHOBI1
CaTeNITHUX KPUBHX, AKI 37aTHI BIATBOPIOBATH JJaH1 MEXaHI3MH.

[Ipore He IOCHIIKEHO MAWMHAMIKY LHUX MEXaHI3MIB MpU KYTOBUX
MIBUJIKOCTSAX, Ha SKHX IPAIlOIOTh Cy4YacHI OCHOBOB' S3aJIbHI MAamuHH (TIOHA
1500 06/xB.) Ilpu TakuxX KyTOBHUX HIBUIAKOCTSIX HAsBHICTH HE3PIBHOBAXKCHUX
Mac MPU3BOAUTH 0 3HAYHUX HABAHTAKEHb HA BAJIM Ta ONMOPU MEXaHI3MY.

ToMmy BHHUKIA HEOOXIAHICTb MPOBEICHHS JAUHAMIYHHUX JOCHIIIKEHBb
3y04acTO-BaXUIbHUX IUIAHETAPHUX MEXaH13MIB, 30KpeMa BU3HAUCHHSI peaKiliil B
oropax, 0 BUHUKAIOTH MiJl 4ac PyXy.

Po3pobneHo crTeHn s OpOBEACHHS — AMHAMIYHUX — JTOCHIIKEHb
OJIHOCTYIIEHEBOTO 3y04acTO-BaXLIBHOTO MJIAHETAPHOTO MEXaHi3MYy, IJi SKOTO
po3po0JIeHO TaTuMKH, 110 (HIKCYIOTh peakilii B onopax. CUrHan yepe3 aHajaoro-
uudpoBHil MepeTBOPIOBaY MEPEAAEThCS HA MEPCOHAIBLHUN KOMI IOTEp, /€ 3a
JI0TIOMOT 010 TporpaMuoro cepenopuima LabVIEW BinOyBaeThcs fioro oopoOka.

TakuMm 4MHOM, JOCHIJKYIOTHCS TUHAMIYHI XapaKTepUCTUKU 3yOuYacTo-
BOXUIBHUX MeXaHI3MIB TmipuBoaiB OBM, 3 wMeToro iX omTumizamii ais

3MCHIICHHA I[HHaMquHX HAaBaHTAa>XXCHb.
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TEPELHIEHKO O.II.
HIEBYEHKO LA.
JIICTBIH K.B.

XMeNbHULBKAN HAllIOHAJIbHUM YHIBEpCUTET, YKpaiHa

BU3HAUEHHS TPAEKTOPII PYXY HEHTPA
MAC MEXAHI3MY 3 PET'YJIbOBAHUM XOJIOM
POBOYOI JIAHKHA

PosrnsimaeTbecsi TMUTAHHS TPAEKTOPii PyXy LEHTpa Mac MeEXaHI3MY 3
pPEryJabOBaHUM XOJIOM TOJIKH IIBEHHOI MAIIMHU JAHIIOTOBOIO THUIY 3 PI3HUM
MEePEMIIIEHHSIM TOJIKOBOIIS.

B cydacHux mBeMHUX MalMHaX MIBUJKICTh OO€pTaHHS TOJIOBHOTO Baja
nocsirae 10 10 00006/xB., 110 MpU HASIBHOCTI HEBEJIIMKOI HEBPIBHOBA)KEHOCTI
OyIb-IKOTO MEXaHI3My, CIPUUYUHSAE BeJIUKI BiOpaiii Bciei mamuHu. [lutanus
JOOCIHIDKEHHST CWJI  1HepUii 1 iX 3MEHIUEHHA € JIOCUTh AaKTyaJlbHHUM.
3piBHOBaKEHHSI OKPEMO KOXHOI JIJAHKM MEXaH13My MPUBOJUTH J0 MOTIPIICHHS
HOro 1HEepIINHUX XapaKTEPUCTUK B IUIOMY. 3arajibHa TPAEKTOPIis pyXy LIEHTpa
Mac J03BOJISIE MONEPETHBO BUZHAYUTH 30aJIaHCOBAHICTD 1 BEJIMUMHY CHJI 1HEPIIil
MEXaHI3My.

OTpumaHa TpaekToOpis PyXy LIEHTPA MaC MEXaHi3MYy TOJKH CKJIaJa€eThCs 3
JIBOX YaCTHH, fIKl JIEKAaTh B PI3HUX IUIOMMHAX. TakUM YMHOM, BHU3HAYUBIIH
TPAEKTOPIIO Ta 3HAIOUl MPUCKOPEHHS JIAHOK MEXaHi3My MOXHa BU3HAUYUTH
BEJIMYMHY 1 XapakTep CWJI 1HEpIlii, 10 AII0Th HAa KOPIYC IIBEWHOI MAIIMHU Bij

MEXaHI13MY TOJIKH.
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YYMAKOBA C.B.
MOJIIYK O.C.,
KAPMAJIITA A K.

XMeNbHULBKAN HAllIOHAJIbHUM YHIBEpCUTET, YKpaiHa

oleg_p71@mail.ru

CTEHJ AJIS1 JOCJLIKEHHS IPUCTPOIO 3
EJEKTPOMATHITHUM IPUBOJAOM IS
BCTAHOBJIEHHS METAJIEBOI ®YPHITYPU Y BUPOEU
JIETKOI MIPOMUCJIOBOCTI

CnenugiuHo0 O0COOJMUBICTIO JIHIAHUX €JIIEKTPOMATHITHUX JBUTYHIB
(JIEM]I) sBnIs€ThCS T€, IO BOHH CTBOPIOIOTHCS JUIS TICBHUX MPHBOTHUX
MPUCTPOIB 1 MOBUHHI BUTOTOBIATHUCS B OJHOMY 3 HuUMHU Ojoni. Tomy JIEMJI
HEOOX1THO MOCTIKYBAaTH Pa3oM 3 MPHUBOJHOI0 POOOUOI0 MAIIWHOIO, 110 MAa€
MEBHUI XapaKTep HaBAHTAXXEHHsI, CUIIOBOIO IMITYJILCHOK CUCTEMOIO KUBJICHHS 1
MPUCTPOEM YTIPABIIIHHS Ta PETyTIOBAHHS.

Came 3 METOI0 JOCHIIKEHHSI €JIEKTPOMArHiTHOTO MPUBOAY B HMPUCTPOI,
MPU3HAYEHOMY [IJIi BHUKOHAHHS TEXHOJIOTIYHOI oOmepanii BCTaHOBJIEHHS
MeTanieBoi (PypHITYpU y BHUPOOU JIETKOT IMPOMHCIOBOCTI, OyJ0 po3po0sieHo
eKCIepuMeHTaIbHUi  cTeHa. Bin  Bkiouyae B cebe:  mpuctpii 3
€JIEKTPOMArHiTHUM MPUBOJIOM; TEXHOJOTIYHE YCTAaTKYBaHHS I BUKOHAHHS
JTaHO1 TEXHOJIOTIYHOI OMepallii; MPUCTPii )KUBJIEHHS Ta YIpaBIiHHS, BUKOHAHUM
B BUIJIAJII OKPEMOro OJIOKY; OJIOK BUMIPIOBAIBHOI anapaTtypH 13 3aCTOCYBaHHSAM
obmagHanHs kommanii National InstrumentsCrena mo3Boisie TOCTIIKYBaTH
PI3H1 XapaKTEPUCTUKHU MPUCTPOIO 3 JIHIMHUM €JIeKTPOMATrHITHUM MPUBOAOM IIPHU
BHKOHAHHI JIaHOT TEXHOJIOT1YHOI OTepaItii.

JlaHe mUTaHHS aKTyallbHE MPU PO3pOOIl OOTPYHTOBAHMX PEKOMEHIAIIM
o BUOOPY palllOHATBLHUX PEXKUMIB POOOTH MPUCTPOIO Ta PO3POOKH METOAUKH

HOr0 IIPOECKTYBaHHS.
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SIPOLLYK O.B.
JO3IHCBHKA C.M.

XMeNbHUIBKAN HAallIOHAJIbHUM YHIBEpCUTET, YKpaiHa

CTPYKTYPHHUH NIIXIJ 10 MIPOIECY
CEPTU®IKALII NPOAYKIII JEIT'KOI MPOMUCJIOBOCTI

[linBUIIEHHSI BUMOT 10 SIKOCTI IPOAYKLII B yMOBaxX rocTpOi KOHKYpPEHII1i
3YMOBHWJIO TOTPeOy y MEpeBipill Ta MIATBEPIXKEHH1 SKOCT1 MPOJYKIIT JIETKOT
npoMUCIOBOCTI. E(EKTUBHMM METOAOM, WO 3aCTOCOBYETHCS B CYYacCHUX
yMOBax € cepTudikailisg, METOI SKOi € 3aXUCT CIOKHUBAYiB BiJ] HESKICHOI Ta
He0e3MeyHOo1 NPOAYKIIi.

Ceprudikaris npoaykuii 0a3y€eTbCs Ha TAKUX A1AX:

- BUIIPOOYBaHHS 3pa3KiB MPOIYKIIii;

- OLIIHKA YMOB BUPOOHHUIITBA MPOAYKIII;

- IHCTIEKI[INHUN HATJIsA] 32 SIKICTIO MPOAYKIIIi.

3HayHy yBary HeOOXIIHO MPUIUIATH mpoOiieMi cepTudikaiii NpoayKIlii
JIETKOi MPOMMCIIOBOCTi, OCOONMMBO ii MIBEWHOi rany3i. OCTaHHIM 4YacoM Bce
YacTIile CTAaBUThCA MHUTAHHA MPO SIKICTh BUPOOIB 13 TEKCTUIIO Ta MIPO iX
0e3neyHicTh. OCOONMBO LIE CTOCYETHCS IUTAYOTO OJATY, A0 SIKOIO BUCYBA€THCA
3HA4YHO OUIbIIIE BUMOT, HIX 110 Jopocioro. [le B mepury uepry BUCOKI BUMOTH B
MUATAHHIX 3pYYHOCT1, MPAKTUYHOCTI, SIKOCTI Ta O€3MEUYHOCTI TKAHUH, 13 IKUX BiH
BUTOTOBJIEHUH, 110 OOYMOBJIEHO BHCOKOIO YYTJMBICTIO CHPUNUHATTA AUTIYUM
OpraHi3MOM 30BHIIIHIX A1 1 crneuu(iuHUX YMOB €KCIUTyaTalii BUpPOOIB
OB’ SI3aHUX 3 JIMHAMIYHICTIO 00pa3y >KUTTS aited. SkicTb Ta Oe3NedHICTh
TOBapiB JUTSIYOTO ACOPTHUMEHTY MOBMHHA MIATBEPIKYBaTUCh CEPTUPIKATOM
BinnmoBigHOCT. OOOB's13k0BOi  cepTu(dikamii  MOTPeOYIOTh  OUIM3HSIHUM
ACOPTUMEHT AUTIYOrO OJIATY, MAHUYINIHO-IIKAPIETHI BUPOOH, B3yTTs Ta BUPOOU
13 LITY4YHOTO XyTpa.

I[Ipu mpoBeneni ceptudikaiii TOBapiB  JIETKOI  HTPOMHCIOBOCTI
3aCTOCOBYIOTh ILIUIMM PsiJi HOPMATUBHUX JIOKYMEHTIB, JUIsl IIBEWHOI Ta
TPUKOTAXKHOI raiy3i 1ie: CTaHAapTH 3arajJbHUX TEXHIYHUX BUMOT Ha MIBEHWHI Ta

TPUKOTaXKH1 BUPOOU, CTAHIAPTH HA HOPMHU Ta MpaBUIa, CTAHAAPTH HA METOAU
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KOHTPOJIIO, CTAaHAApPTH HA MapKyBaHHS, CTaHAAPTH HA TEPMIHU Ta BU3HAYCHHS
Ta iH. CTaHAapTH 3arajibHUX TEXHIYHUX BUMOT MICTSTh 3arajibHi MOJIOXKEHHS 110
BUTOTOBJIEHHIO IIBEHHUX Ta TPUKOTAKHUX BUPOOIB JUTAUOTO Ta JOPOCIOrO
acopTUMeHTy. Bci BUMOrM 1mux CTaHIAApTIB MOXHA MOAUIMTH HAa BHUMOTH JO
TeKCTWJIBHUX MarepiajiiB Ta IIBEWHUX BUPOOIB. Bumorn 10 TEKCTHIBHUX
MarepialliB MICTATh TaKl MOKA3HUKU $SK BHUMOTH JO BOJIOKHHCTOTO CKIIany,
BUMOTH O€3IeKH Ta CaHITApHO-TIME€HIYHI BUMOTH, a TAaKOXX IOKa3HHUKH, IO
BIUIMBAIOTh HA MiOAATOBUN MikpokiiMar. [lokazHUKKM A0 HMIBEMHUX BHUPOOIB
MICTSTh BUMOTH JO PO3KPOI0, BUTOTOBJIEHHIO, MaPKYBaHHIO, KOHTPOJIIO SIKOCTI,
BU3HAYEHHIO COPTHOCTI Ta MAaKyBaHHIO 1 TPAHCIOPTYBAaHHIO IIBEHWHUX BUPOOIB.
Benuka yBara npuAUISIETBCS BOJIOKHUCTOMY CKIIany, SKAA OOMEXKYETHCS
BMICTOM IITYYHUX T4 CHHTETHYHUX BOJIOKOH.

Jlns nuTsdoro oOAsAry € JOCUTh aKTyallbHa MpobOsiema 3a0e3nedyeHHs
oe3nexku. CyyacH1 HOpPMATUBHI JOKYMEHTH MICTSITh MOKa3HUKH, 10 PETYIIOIOThH
MIJOASTOBUM MIKPOKJIIMAT, a caMe€ TIrpOCKOMIYHICTh, MOBITPOIPOHUKHICTH,
MATOMUNA TOBEPXHEBUN EIEKTPUYHHUM OMIp Ta BIUIMBAIOTh HA EKOJIOTIYHY
YUCTOTY — BMICT BUIBHOTO (POPMAJIBJIETIIY Ta IHIIUX XIMIYHUX CIOJIYK.

AHani3 HOpMAaTUBHUX JOKYMEHTIB IOKa3aB, 110 HOPMATHUBHI JTOKYMEHTHU
HE TapMOHI30BaHI 1 MICTITh PI3HI 3HAYEHHS OJIHAKOBUX MOKA3HHKIB.
Po3xomxenus MaloThb TIFPOCKOIIYHI MMOKAa3HUKHU, MMOKa3HUKH
MOBITPOIIPOHUKHOCTI, MUTOMOTO TOBEPXHEBOTO EJIEKTPUYHOIO  OMOpY.
HeogHo3HauHMMU  SIBISIOTBCST  TaKOX  3HAYEHHS  BMICTY  BUIBHOTO
dbopmanbaeriny.

[Ipobnema ceptudikallii TOBapiB JETKOT IPOMHUCIOBOCTI MOJISITAE HE JIUIIIE
B 1H(QopMaLiifHOMYy 3a0e3ledeHH] [bOro Mpouecy, a ¥ y BU3HAYEHHI MOIYJIS
ceptudikaiii MOpoAYKIli A0 BHUOOPY SKOTO HEMA€ YITKO PEriaMeHTOBAaHUX
3HaueHb. KpiM TOro BaXJIMBUM € €KOJOTTUHE MapKyBaHHS MPOAYKIIii 0COOJIUBO
JUISL AUTSYOro acopTUMeEHTy. | xoua Ha YkpaiHi po3po0JieHi NiAX0au 10 IbOTro
MpoIlecy  BIIMNOBIAHO  MDKHApPOAHUM  CTaHJapTaM  MpPOTE  MIHUPOKOTO
PO3MOBCIO/KEHHSL HE oTpuMaia. Tomy mpobiiema cepTudikallii ToBapiB JIETKOT

MIPOMUCIIOBOCTI 3aJIUIIAETHCS AKTYaIbHOIO.
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XMeNbHUIBKAN HAallIOHAJIbHUM YHIBEpCUTET, YKpaiHa

PO3POBKA AJITOPUTMY BU3HAYEHHA
KOHKYPEHTOCHPOMOKHOCTI BUPOBIB JIETKOI
HPOMUCJIIOBOCTI

OcrtaHHIM  YacoM  BeJIMKE  3HAYEHHA  OPUAUBIETRCA  BUILYCKY
KOHKYPEHTOCTIPOMOXHOCTI MPOAYKIIii JIETKOT TPOMUCIOBOCTI. Bumyck skicHUX
BHpOOIB Ha MIANPUEMCTBAX 3a0€3MEUYETHCSI CHCTEMOIO YNPAaBIIHHS SKICTIO Ha
MIAIPUEMCTBI Ta 1H(OpMaIIiHUM 3a0€3MeUeHHSIM TEXHOJIOTTYHOI0 Mpoiiecy. 3
METOI0 TIJBUILECHHS SIKOCTI KOHKPETHUX BHUJIB BHUPOOIB Ha BCIX CTaJifIX IX
KUTTEBOTO LMKIY HEOOXITHO MPOEKTYBATH BIACTUBOCTI MHPOAYKLIi 3riTHO
CTaHJApTIB CUCTEMH HOMEHKJIATypH TMOKa3HUKIB skocTi. Ili HopMaTuBHI
JOKYMEHTH KJIAcU(IKyIOTh 1 TPYNYIOTh 11 NOKa3HUKHU MO OAHOPITHOCTI, €Tamy
BUPOOHUIITBA Ta (OpMI NPEACTaBICHHS BIACTUBOCTEH. 3 METOI0 BHUITYCKY
MPOAYKI[li BaXJIMBUM € BHOIp palliOHAIbHOT HOMEHKJIATYPU iX MOKA3HUKIB
SIKOCT1 Ta 11 moJasibIlla ONTHUMI3allis.

OO0’ €eKTUBHOIO OI[IHKOKO  KOHKYPEHTOCIPOMOKHOCTI BHUPOOIB JIE€TKO1
MPOMUCJIOBOCTI € KOMIUJIEKCHA OIlIHKA CYKYMHOCTI iX TMOKa3HHMKIB, IO
BU3HAYAETHCS OOPAHOI HOMEHKJIATYPOIO MOKA3HUKIB SIKOCTI. J[Jis BU3HAUYEHHS
KOMILUIEKCHOI OI[IHKM BHUKOPUCTOBYIOTh pO3paxyHKoBUU MeTol. B poboti
MPOTIOHYETHCSI PO3PAXYHOK KOMILJIEKCHOT OLIHKK B aBTOMATU30BAHOMY PEKUMI.
3 1i€I0 METOK CTBOPEHO AJFOPUTM BU3HAYEHHS KOHKYPEHTOCIPOMOKHOCTI
BUPOOIB JIETrKOi MPOMHUCIOBOCTI.

OCHOBHMMU €TanaMu adrOPUTMY BU3HAYEHHSI KOHKYPEHTOCITPOMOXKHOCTI
TOBapIB JIETKOI MPOMHUCIIOBOCTI €

- po3poOKa KpUTEPII0 OI[IHKKM KOHKYPEHTOCIPOMOXHOCTI MPOIYKIIii
MIEBHOTO aCOPTUMEHTY,

- BU3HAYCHHS BUXIIHUX JaHUX (OCHOBHUX BHUMOI JIO TIEBHOTO
aACOPTHMEHTY MPOIYKILii);

- BHOIp OCHOBHMX Ta JIOMOMDKHHUX MaTepialliB Ta iX XapaKTEPUCTHK;
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- BHUOIp CTaHIAPTHUX 1 JOMOMDKHHUX METOJIB OI[IHKA BH3HAYCHHS
OJIMHUYHUX MOKA3HUKIB BJIACTUBOCTEH MaTepialiB,

- BHM3HAUYEHHS OJIMHUYHUX TMOKA3HUKIB OCHOBHHMX Ta JOTOMIXHHUX
MaTepiaiis;

- BHOIp METOY 1 pO3paXyHOK KOMIUJIEKCHOI OLIIHKU SIKOCTI;

- BHOIp ONTUMAJIBHOTO BapiaHTy MPOAYKIIIi, 1[0 TPOECKTYETHCSI.

Taku YMHOM MpH TUIAHYBAaHHI KOHKYPEHTOCIPOMOKHOCTI TOBApiB JIETKOI
MIPOMUCJIOBOCTI B aBTOMATU30BAaHOMY PEXUMI1 JOCSTAEThCS MaKCUMallbHA
00’ EKTUBHICTh OTPUMAHUX JIaHUX, 3MEHILYETHCS BIJIUB CY0' €EKTUBHOTO (paKTOPy
a TaKoXX TPUBAIICTh MPOIECY BUOOPY ONTUMAIBHOTO BapiaHTy MPOEKTOBAHOI

MPOYKIIII.
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CEKIIISI 6 / SECTION 6

NMPAKTUYHMIA JOCBIJ PO3B’ SI3AHHS 3AJJAY TPUBO.JIOTI] /
PRACTICAL EXPERIENCE OF THE DECISION OF PROBLEMS
TRIBOLOGIA

DYKHA O.
BABAK O.
SKRYPNYKT.

POSONSKIY S.

Khmelnitsky National University, Ukraine
tribosenator@gmail.com

THE CALCULATED - EXPERIMENTAL METHODOLOGY
OF RESEARCH FRICTION CHARACTERISTICS UNDER
BOUNDARY LUBRICATION

Among known test methods of of friction units witlorication the most
perfect are tests under the four-ball scheme. Bh&andard method and it is
widely applied all over the world (in Russial’lOCT 9490-75; in USA -
ASTMD 2596, ASTMD 2783; in Germany - DIN 51350;Roland - PN - 76/C
- 04147; in England - IP 300; in BulgarddlC 14150-77). The main defect of
the test there is absence of the mathematical ipésor of the wear process on
this scheme. This brings only to qualitative dggeyn of the process. Besides
four -ball test use only standard material fromdme 52100 steel balls. But
scheme of the external contact two balls not adetyuprototypes the contact of
the real interfacing the of friction units of theaahines.

In this connection in given work was put problengtee the quantitative
description of the wear process samples for diffesshemes of the tests and
materials. The base of the decision of the prolileene is decisions direct and
inverse war - conact tasks for contact and weampszsrof the different form.
And as a result get the mathematical models ofnbar process with using the
accounting programs.
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Presented experimental research methodology estinthé impact speed
sliding wear of friction units based on the resoltsaboratory tests for four-ball
cheme under boundary lubrication.

EFREMENKOV E.

Tomsk Polytechnic University, Tomsk, Russia
ephrea@mail.ru

ANALYZE OF SLIDING FRICTION AT ENGAGEMENT
OF A TRANSMISSION WITH INTERMEDIATE ROLLERS

Rolling friction power will be determined for a tsmission with
intermediate rollers and free separator like asaibg [1]:
N = M,
Wherewy, — angular velocity of output link rotation;
M — moment of friction.

We can consider engagement of the transmission wiétmediate rollers
(fig.1) [2]. As we can see moment of friction wabstituted by couple forces of
friction in contact point both rolling link with weel profile.

The moment of friction was expressed through codipdion forces then
through reduced force and replace in based formiotains following equation
for rolling friction power of the transmission withtermediate rollers:

N = Ru(u, + 2uy),

whereaw,, w— angular velocity of cum and rolling link corresyling;
R — reduced force to rolling link;
u — coefficient of rolling friction.
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Fig.1. The engagement of transmission with intenatedollers: K — cum; B —
out-wheel; A — point of contact rolling link withun profile;b - point of contact
rolling link with out-wheel profile; R — reducedrfze to rolling link.

Reference
1. Perel L.J., Filatov A.A. Podshipniki kachenija. &pochnik. M.:
Machine Building, 1992. 608 p.
2. Efremenkov E.A. Development methods and facilitigse of
efficiency of transmission with intermediate rofleDissertation of PhD degree.
— Tomsk, 2002. — 126 p.

GLADKY Y.N.
MAKOVKIN O.N.

Khmelnitsky National University, Ukrain

HYDROGEN-DIFFUSION MACHINING OF
CONSTRUCTIONAL MATERIALS

In modern machine-building we strive for manufactgrmajor of articles
by means of wasteless technology, but the shamaahining by cutting still
amounts up to 40%. Hard-to-machine constructionatenmls use (high-
strength, heat-proof and heat-resistant steelsabogk) is connected with a chip
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removal (chip breaking) problem. These factors lagremature tool collapse
and productivity decrease. Improvement of the wayscutting tool wear
resistance increase, constructional materials peicg, as well as cutting
process productivity rise has been a vital probfemresearchers and process
men.

There are plenty ways and techniques, increasingingu tool's
serviceability, among which the one suggested kg dahthors is worth for
attention. It's based on phisicomechemical situatibange in the cutting zone
at hydrogen presence — hydrogen-diffusion machi(iigM).

It's been known about influence of hydrogen, whistpresent at metal
cutting zone, scince Z0century. Thus, prior blank or tool saturation with
electrolytic hydrogen in certain conditions lighdechip formation process and
increases tool's wear resistance, but runaway lggiropenetration depth at
saturation, as well as the need of extra poweruimment use for huge blanks
and short ‘life span’ of electrolytic hydrogen dbtét us use such articles and
tools. An attemp of hydrogen feed in the cuttingnedrom flasks and spesial
facility had good results: temperature-powerediogtparameters, tool life both
with chip formation character were changing conside. But, this technology
has got several essential lacks: usage of flaskb guefied hydrogen at
production conditions is, practically, impossiktekieeping with safety measures
and economic standpoint.

Having analysed existing ways of hydrogen feedht d¢utting zone and
estimated their positive and negative aspects wmesied using so called
‘accumulating tool’ as atomic hydrogen sourcest iha tool with hydrogenous
coating applied, and able to accumulate hydrogemgit temperatures as well
as to recharge quickly. Theoretic explaination @chining intensification and
interpretation of the results recieved at experimeresearch have been made.

Hydrogen influence on mechanic properties of metalone of the
strongest in comparison with other gases. The enityglrogen mobility is much
determined by free nucleus’ movement in metal alysdttice, deprived of
electron, i.e. proton. According to Archakov's dataydrogen diffusion
coefficient in the iron may vary from 1,5*10-5 upg3*10-4 smys, depending
on temperature increase from 20 to @D@accordingly.
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The results of the research confirm relevance efstiggested hypothesis
for constructional materials machinability in gasgohydrogen medium,
penetrating into the cutting zone under high tempges, high contact tensions,
high degree of plastic deformation; it facilitatehip forming process,
embrittling predestruction zone. As a result oflsuateraction, cutting forces
components, temperature in the cutting zone and itgdf decrease.

Accumulating tool on the basis of intermetallidesl @omposite materials
of industrial manufacture, which provide enough rfogegn quantity for a long
use at hard-machinable materials processing andndialiigh viscosity,
durability and other special properties is suggkste be used as a hydrogen
source.

A link between structure, chemistry, instrumental atemial
thermotreatment, as well as load-temperature faotorthe one hand and
destruction resistivity under hydrogen on the otiend has been constituted.

IVSCHENKO L.I. 1!
TSYGANOV V.V. !
SHALAPKO Y. 2

1Zaporizhia National Technical University, Ukraine
?Khmelnytskiy National UniversityUkraine

PROCESSES OF WEAR OF TRIBOJOINTS FROM HEAT-
RESISTANT ALLOY ON COBALT-BASED AT NON-
STATIONARY THERMO-MECHANICAL CONTACT

Greater part of tribojoints, in particular, aviatiourbo-engine, works in
the conditions of difficult dynamic loading. Thusete is the combined
influence of high temperatures, properties of gasirenment and mutual
moving of details with the presence of vibratiormerating in different
directions, including presence of the shock loadigithout the account of all
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of complex of factors of loading there is distontiof research results and
creation of picture of process of wear little anang real.

Presently one of the most perspective materialsdfetails which are
exploited in extreme terms, there is an alloy ofHX@1l. This alloy has a
hypereutectic structure with primary grains of eael(Ti, Nb) C and eutectic of
Co+(Ti, Nb)C, two phases is characterized, one @hasa matrix, second —
carbides. The high wear-resistances of this al®yarrived at the even
distributing of high durability matrix phase of remiid on the basis of cobalt,
that allows, in particular, effectively to utilizeim for solders on the bracer
shelves of shoulder-blades of turbo-engine. Diffi@hemical composition of
alloy of XTH-61 is supposed by the comprehensivadytof his wear-
resistances in the conditions of most close byatpey.

Thus, for the estimation of wear-resistances dbjaints from the alloy
of XHN-6lat a difficult loading and high temperaar using of complex
approach of determination of intercommunication wibotechnical and
structural properties of contacting materials isdex for the different types of
loading. Thus the plastic-grinding down patterrbehavior of metal at a friction
owes examined as physical and chemical, |.e. psogégch is accompanied the
complex of structural, physical and physical andmital changes of superficial
layer of the deformed metal.

Difficult non-stationary character of loading resuin the specific tense
state of superficial layers of materials of tridojs that affects his wear-
resistances. Warming the areas of contact, thegehah character of loading
results in transformation of the state of supeafitayer, power relief of surface
and, as a result, to the change wear-resistanté&sbaoints. Increase of wear-
resistances of alloy of XHN-61 possibly at creatidroptimum terms of loading
by structurally-technological modification of trigwup taking into account a
temperature and composition of environment.
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University of Zilina, Faculty of Mechanical Engiréey, Slovakia

EXPERIMENTAL ACCESS TO INVESTIGATION OF
TRIBOCORROSIVE PROPERTIES OF MECHANICAL
PARTS SURFACES

The need to select or design new surfaces fordutguipment as well as
minimize the operating costs and extend the lifexating machinery has led to
demands for a much better understanding of surtlggradation processes
particularly when tribological components are opa in corrosive
environments. This has given rise to the activeassh area of tribocorrosion
which seeks to address the concerns above and stader the surface
degradation mechanisms when mechanical wear andmichle or
electrochemical processes interact with each othbrs paper reviews the
available knowledge relating to the tribocorrosion.

Total material / surface degradation process

v v

Chemical

Mechanical
Influence :> ¢

Tribology Corrosion
(friction + wear + lubrication) environment

v

Research
area
TRIBOCORROSION

Fig. 1 Basic concept and definition of tribocormsi
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Tribocorrosion can be defined as a degradation gunenon of material
surfaces (wear, cracking, corrosion, etc.) subged¢tethe combined action of
mechanical loading (friction, abrasion, erosiow,)ednd corrosion attack caused
by the environment (chemical and/or electrochemidalaction), as highlighted
in Figure 1.

Tribocorrosion behavior depends on the propertieshe contacting
materials, the mechanics of the tribological contand the physicochemical
properties of the environment. These aspects amngy interrelated-either
synergistic or antagonistic, which can have berdfior deleterious influence
over the performance of the tribological system.

Tribocorrosion as a phenomenon, which occurs idddatechnical and
biological systems, needs a systematic theoretcml practical study too.
According to the tribological definition tribocosmn belongs to the wear, when
the main role is represented by tribological preesscharacterized by basic
wear kinds - abrasive, erosive and adhesive stnengtd by tribochemical and
chemical reactions, which are running in contadtibblogical surfaces.

MORAVEC J.

Zilinskéa univerzita v Ziline, Slovakia
jan.moravec@fstroj.uniza.sk

MODELING OF THE TESTS OF ABRASION WEAR

Abrasive wear is the predominant type of wear ent&red in pressing
powder metals in powdered metallurgy technology YPM

With observation of macro surface of active paftpressing tool that its
use value no longer meets the required features@ieeable traces - grooves
that are in the direction of compression force. drat@cally, these processes of
cannelure are justified in related works ]. It nieynoted that the grooves on the
surface formed as a product of the process of ¢carmeaespectively, in his two
phases, which follow each other. At some stagelamter certain conditions it
will allow intrusion of the powder particles (mixt) into the harder parts of the
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material of the active parts and create intens@aseirwear. It is important to
note the following fact - active parts of presstngl meet the requirements of
approximately 30 000 pieces of moldings, and aftext amount there are
excluded from the operation. When analyzing thedmngl there is visible trace
(band) in the direction of the longitudinal axis mblding (there were observe
and evaluate the cylindrical moldings). After thescdvery of this primary
character on the moldings, it is signal of the paesseizure of the active parts
of the tool. Of course, regarding of the amountdoses of moldings, this is
lower (at least usually) than the total seriesth®otool is sets and sorts on the
forming machine a few times. Based on this factome say that setting the
press has also impact on the surface wear of theeaiol that means, that
adapted surfaces are essentially shifted and ritdl another mutual position.
There is achieved a condition where the maximuml wdt be evenly
distributed, but occurs in only one section, andvessely — in a case of a
minimum will, which is confirmed by observation aprhctice .

In the design of experimental equipment with respedts function in the
process of simulation of conditions of wear, ihecessary to define in detail the
conditions under which the process of wear wilelperimentally studied.

The base of testing is to compare the standarégl(40©436) with the
proposed materials in identical test conditiongeAtesting the samples with a
chemical-thermal treatment the samples were ewalaatl compared with a
reference standards. The assumption is that,riitheicertain interval of strokes
(speed) the tested material has identical perfocenas also used material.
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PYTKO S.
PYTKO P.
FURMANIK K.

AGH University of Science and Technology CracowiaRd

WHAT WE KNOW ABOUT THE BOUNDARY
LUBRICATION

In many publications and research works it has bessd a term the
“boundary lubrication”. This physical and tribologgrm and connected with it a
phenomenon has been treated by the scientists \alie the foundation of
tribology. In the monograph “Granichnaja Smazka'fiere were mentioned
physicists and chemists as well as physical cheyrsgtecialists concerning with
this problem, there were about 300 items of sciesitagions. Among others
there are the papers of professor Kostecki. Thén@wstof this paper would like
to present the learning information concluding frimir own investigations and
scientific discussions published on this subject.

As results from a description of boundary lubricatiand mentioned
above examples we meet very often the boundarychfn in technology. If
one cannot allow to machine element seizing what isatastrophic failure,
demanding the given element removal from a machimes add to oils the
special additives against seizing and wear, theceffof which we can test onto
four balls testing equipment made by the ITE in &tadof number TO2.

In the case of lubrication with plastic lubricaritee boundary friction
similarly like with oils react when an approacheé&ment surface is so great
that the EP additives into oils of these lubricgrtsduce some layers preventing
the seizing. In the case of lubrication with plashibricants like graphite,
disulfides of molybdenum or wolfram onto the suefscoccur from these
additives layers of very small values of cuttingcts preventing of seizing.

In the case of lubrication with solid lubricantsiasas been shown in Fig.
17 in fact there all the time was a boundary lwdren. This type of lubrication
gives us a protection before cooperating elemenringe, because it is applied
with little sliding velocities. One ought to knovat at the time of element
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cooperation in contact a thickness of lubricatiager has a few micrometers.
The most important thing during the lubricatiorthat does not come to contact
the elements for the longer time and that betwéesd elements emerges the
layer preventing from welding of irregularities @afrface of machine elements.

SHEVELYAYV.
OLEKSANDRENKO V.
KALDA H.

Khmelnitsky National University, Ukraine

STRUCTURALLY CHEMICAL MECHANISMS OF KNOTS
OF FRICTION WEARPROOFNESS PROVIDING

In the decision of problem of machines reliabitgd longevity increase
the question of knots of friction wearproofnessumes an important place. The
analysis of tribotechnical researches shows tha-sised attempts to find
accordance between wearproofness, physical and ameah material
characteristics, properties of secondary structwieish appear during friction
did not give satisfactory results. The most perspedrom this point of view is
the research of mechanical —physical- chemical raatf friction and wear
taking into account its dynamic character

The protective and destructive dynamic processeeelaikation, which
characterize power balance at dissipation of eneagy investigated. It is set
that the loss of relaxation ability is related foesed growth of irreversible
rheological processes that results in stabilizihgtaucture and sharp increase of
relaxation firmness of friction surfaces. For pnetien of grasping and
providing of stable wearproofness the necessargrsemess of relaxation
processes is at minimum localization of contacdiong. Therefore from the
rheological point of view the contact phenomena &iction can be interpreted
as processes of self-organizing which is accompamyeoading relaxation.
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The technology [16] of obtainingt of the combinedatings, that will
realize principle of structural damping and will based on general application
of the electro-spark alloying of surface tightlysiible metals (Ti, Zr) with the
next nitriding of mouldable layers in plasma ofwjidischarge is worked out.
The marked coatings promote machine componentgwegness to 5 times.

Thus, in one cases the processes of relaxatiostas increase of
wearproofness. To such protective processes, fample, the structural,
distributional change, diffusive relaxations beloAd exhausting of the marked
relaxation mechanisms of contact tensions in lacdlimes a metal acquires
critical relaxation firmness, the destructive pisses of relaxation are included
as a result formation of fragile fatigue cracks &abchemical reactions in hard
phases — grasping. On the basis of the marked agiprolassification of
protective and destructive mechanisms of tensidaxa#éion is presented.
General structural requirements to steels, whiclide their wearproofness, are
set forth in the terms of internal friction.

KAIIUIBKWH B.II.
CABYYK ILII.

Jlynpkuii HalllOHATBLHUM TEXHIYHUHN YHIBEepcUTeT, YKpaina

kashickij@ya.ru

®AKTOPU CTABLIIBALIT ®PUKIIIHHUX
XAPAKTEPUCTHUK B MYJIbTUHANOBHEHUX
ENOKCUKOMITO3UTAX

3aBJaHHSIM Cy4acHOTO TpuOoOMaTepiaJo3HABCTBA € CTBOPEHHS HOBHUX
MarepialiiB 3 KEPOBAHUMHU BJIACTUBOCTSMH Ta 3/IaTHICTIO MPUCTOCOBYBATHUCS 0
YMOB HaBaHTa)XXEHHS B Tpolleci eKciutyartarlii. Peamnizamis naHoro mpuHIUITY
Oyna JoCsATHYTa Ha MPUKIaAl €MOKCUKOMIIO3UTHUX MaTepialiB 3 ONTUMAIbLHUM
BMICTOM ()YHKI[IOHATbHUX HAIIOBHIOBAUiB. 3aBSKHU paIliOHATLHOMY MOETHAHHIO
MOPOIIKOBUX Ta JUCIEPCHUX HAMOBHIOBAYiB Ta (i3uUHIA 00poOIi-Moaudikaii

OTPUMAHO MaTepiai, sIKUil B MPOIECIB HABAHTAXKEHHS TEPTAM peali3ye MPUHIUIIL
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BHOIPKOBOTO TEPEHECEHHS 10HIB BITHOBJICHOI MiJli Ha MOBEPXHIO CTAJIEBOTO
KOHTPTLIA, B pe3yJIbTaTi 4oro BinOyBaeThcsi (OopMyBaHHS (PparMeHTIB 3aXUCHOT

wriBku (puc. 1) B 30HI TPHOOKOHTAKTY Ta cTaOLIi3aIlisd GPUKIIIHHUAX POLIECIB.

Puc. 1. ®parmeHT 3aXUCHOI IUTIBKK HA MIOBEPXHI KOHTPTLIA

[IniBka XapakTEepU3YETHCS CTAIOK MOPGOJIOTIE0 1 BIAMIHHUMH BiJ
MepecTaBlIeHUX MaTepiaiiB BIACTUBOCTSAMH, IO MHIATBEPIKYETHCS METOJAMHU
NTA u [Y-ananizy, ppakrorpadiyHuMu TOCTIIKEHHIMH.

[Ipy 1pOMy HampaBieHUN BIUIUB HA TPHUOOJOTIUHY CHUCTEMY ILIIXOM
peamizaiii  peXUMy  BHOIPKOBOTO  TIEPEHECEHHS  JO3BOJIIE  3HAYHO
IHTeHCU(]IKYBAaTH HABAHTAXKYBAJBHO-IIBUAKICHI TapaMeTpu TpubOOB3aeMO/Iii
€MOKCUKOMITIO3UTIB, 10 Ja€ MOXJIMBICTh €KCIUTyaTyBaTH JaHUM Marepial B
OunbIn sxopcTkux ymoBax (Pv> 4 MIla X m/c) 6e3 mpuCyTHOCTI MacTHIbLHOTO

CepeIOBHIIIA.
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KYBHUY B.U.
MNBHIEHKO JI.HA.

3anopoKCKUM HallMOHAJIbHBIA TEXHUUYECKUN YHUBEPCUTET, Y KparuHa

reibungl@mail.ru

O TOIMOI'PA®UU INIOBEPXHOCTEM DJIEMEHTOB
TPUBOCOIIPSI)KEHUI

Ananuszy mnoasepramuck 3D wu3o0pakeHws Tomorpaduu  JIOKAIbHBIX
yuacTkoB  miomanpio  0,2%0,18 MM°  MOBEpXHOCTEH  DIICMEHTOB
TPUOOCOTPSDKEHHUS <«IICHKa-BKIAABII» (MOJYYCSHBI C HCIIOJI30BAHHEM TpHUbOopa
«MukpoH-ajgbda»), ¢ MEIbCOACPKAIIUM TOKPHITHEM, HUCIBITAHHBIX Ha

HU3HOCOCTOMKOCTH B YCJIIOBUSAX MACIISIHOIO TOJI0IaHus, puc.l,2.

a 0 B

Puc.1. 3Du3o0pakenusi MoBepxXHOCTH BKJIAAbIIeH, X650: ncxognasi ronorpagus (a);
Tonorpagus mocjie HCNBITAHUS C TMOBEPXHOCTHIO 0e3 MOKpwITHS (0); Tomorpadus

MocJie HCIBITAHUS ¢ MOKPHITHEM HA MOBEPXHOCTH IIEHKH (B)

[TokpeiTHe (HOpMUPOBATIOCH HA HATYPHBIX OOpaslax-miehkax U3 OPOH3BI
bpO®4-0,25 B rammmeBo-unaueBoit cpene, %, @r.): raumi -81, unaanii -19,
(PUKIIMOHHO-MEXaHUYECKUM CITIOCOOOM.

[lonyueHHast kKapTUHA CBUIETEIBCTBYET O HEOJHO3HAYHOCTH MPOTEKAHUS
CTPYKTYpPHO TMpEBpAIEHU B MPUIOBEPXHOCTHBIX CIOSIX, KOTOpPbIE (hOPMUPYIOT
WX MEXaHMYECKHE CBOWCTBA M CIIOCOOCTBYIOT (hOPMOOOPA30BAHUIO T€OMETPUU
npodunss.  PaBHuHHas — Tomorpadus sl BKJIAABIIEH, — BO3MOXHO,
oOyciaBIMBaeTCs  YIUIOTHEHHUEM CTPYKTYpbl, OTCYTCTBUEM MPOTEKAHUs
MPOIECCOB (PUBMKO-XUMHUYECKOTO B3aMMOJICHCTBHUS C TMOBEPXHOCTHIO IICHKH.
Uronbuato-0yrpuctasi Tonorpadus Ajisi BKIAIBIIIEH, KpyMHOUTOJbYATAS IS

IMECK, BECPOATHEC  BCCTO, 06YCJ'IOBJ'IGH3 INOABM)XKHOCTBIKO MaATCpHuajla H
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MPOTEKAaHUEM MPOILECCOB (U3UKO-XUMHUUECKOTO B3aUMOJEUCTBUS MEXKIY HX

KOMIIOHCHTaMH.

B T

Puc. 2 3D u3ob6pakenusi moBepxHocTu meiiku, x650: ucxognasi Tonorpadus (a);
Tonorpagus NOBEPXHOCTH HAHECEHHOT0 MOKPhITHSA (0); Tomorpadus mocsae HCNbITAHUAS

meiikn 6e3 NOKpeITHS (B); Tomorpagus mocje HCNbITAHAA MOKPHITHSA (T)
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KYPCKOMH B.C.
IIAJIAIIKO IO.I.

XMenpHUIbKUI HAI[IOHATTFHUHN YHIBEpCHUTET, YKpaiHa

IHNPOI'HO3YBAHHS NOBEAIHKN HOMIHAJIBHO-
HEPYXOMHMUX 3 €THAHb B YMOBAX BIBPAIIIMHOI'O
HABAHTAXEHHSA

Burasia noBepxni crami 20X13 micas 3arajbHU BUTJISA/L 101 TOBEPXHI

JazepHoro onpominenns (x100) po3mipom 1x1 Mm

3abe3neuyeHHs] HAAIMHOCTI Ta JOBrOBIYHOCTI TEXHIKM IIOB SI3aHO 3
HEOOXITHICTIO 3a0€3MeUeHHs BIAMOBIHOI IKOCTI OKPEMUX BY3JIIB Ta €JIE€MEHTIB
ix 1HTepdeiicy, 10, y BHUIMAAKYy HOMIHAIBHO-HEPYXOMUX (PPUKIIHHUX
3’ eqnanb(HH®3), HaliuacTiine H0CAraeThCs HAHECEHHSIM IMOKPHUTTIB Ta 3MIiHOIO
BIIACTUBOCTEN MmoBepxHeBOTO Iapy. Cepes 3HaAUYHOI KUIBKOCTI 3aCTOCOBAaHUX HA
CHOTOJHIIIHIA  JeHb MeTOAIB MoAudiKallii MOBEPXOHh HEBU3HAUCHUM
3QIMINAETHCS  TMHUTAHHA  SK  BIUIMBa€E CTBOPEHA  BHACHIAOK  OOpOOKH
MaKpOT€OMETpis TMOBEPXHI Ha 3JaTHICTh JOBrOTPHBAIOr0 3a0e3lMedyeHHS
IIJTICHOCTI CHOpsikeHb. B po0OOTI 3ampONnoOHOBAaHO METOIUKY, SIKa JO3BOJISE
OL[IHUTH BIUIUB METOJIB MOJAMU]IKaIli MOBEPXOHb CTBOPEHHSIM PETYISPHOTO
penbedy Ha TMOBEPXHSAX HOMIHAJIBLHO-HEPYXOMUX (PUKIIHHUX 3 €IHaHb Ha
3aTHICTh JOBFOTPUBAIOrO 3a0€3MEeYeHHs] LUIICHOCTI KOHTAKTy B YMOBax

B1OpaIlifHOr0 HaBaHTAKEHHS.
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MUCJIIBOPCHKHM B. B.

XMeNbHUILBKAN HAllIOHAJILHUM YHIBEpCUTET, YKpaiHa

EKCIOEPUMEHTAJIbBHUHN KOMILJIEKC OBJIAJTHAHHS
JJIS1 JOCJHLIKEHHS KOHTAKTHOI B3AEMOAII TLI, IO
NEPEBYBAIOTHh B HOMIHAJIBHO HEPYXOMOMY

®PUKIIMHOMY KOHTAKTI

Jlns  orpumanHs 1muticHoi  kaptuHu noBeninkn  HH®K  wHeobOximHO
peanizyBaTH KOMIUIEKC €KCIIEpUMEHTaJIbHUX YCTAaHOBOK 3 BIAMOBIIHUMHU
CXeMaM{  HaBaHTaXXEHHs,  CXeMaMW  KOHTAKTyBaHHS,  BiJNOBIIHUMU
aJTOpPUTMAMM MEXaHIYHOTO KOHTAaKTy. B TOYIll, MO JIHII Ta Mo TuiontuHi. J{ms
KOHTPOJIIO JTOCHII)KYBaHUX IMapaMeTpiB Ta BUMIPIOBAHb EKCIMEPUMEHTAIbHUX
XapaKTEePUCTUK BECh JOCTIAHUIIBKUN KOMIUIEKC Mae OyTm 3a0e3nedeHuit
anapaTyporo, TMNpeuu3iiHUMHU  JaTYMKaMU  TEpeMIleHb Ta  CHCTEMOIO
TeH3omeTpii. ByB po3poOiieHnii ekcriepuMeHTaIbHIUN KOMIUIEKC, SIKHil BpaXxoBYye
BUIIE 3a3HAYE€HI BUMOI'H, a TaK0X 3a0€3leueHHui BIAIOBIIHUMHU METOIUKAMHU
MPOBEJACHHA  EKCIEPUMEHTAIbHUX  JOCHIIKeHb. KoMmIuiekc  103BOJIUTH
MPOBOJMTH  BUMIPIOBAHHS MapaMeTpiB, 1[0 mepeadadyeHi METOAUKOIO
ekciepuMeHTy. OTpuMaHi TaKUM YUHOM PE3yJbTaTH BUMIPIOBaHHS HEOOXIIHI
JUISL  TATBEpIKEHHsT a0 CHOPOCTYBaHHS 3alpPONOHOBAHUX  AHANITHYHUX
3aJIeKHOCTEN Ta MOPIBHSIHHSA YUCJIOBUX 3HAYEHb PO3PAXyHKOBHX 3alIeKHOCTEH
13 MPAKTUYHO 3HAWUICHUMH.

PesynbTati, OTpMMaHi Ha EKCIEPUMEHTAIbHUX YCTAHOBKAX JalOTh
MOXJIMBICTh BUSBIISITA CTENEH1 BIIMOBIAHOCTI TOJOBHHUX XapaKTePUCTHUK 1
3aKOHOMIPHOCTEH TMpollecy 3CyBY MPH TaHTEHIIAJILHOMY HaBaHTaXEHH1 Yy
HOMIHAJIbHO-HEPYXOMOMY  (QpuUKIIHHOMY  KOHTakTi. EkcnepumeHTanbHi
JOCHIJDKEHHSI J1al0Th MOXJIMBICTh BCTAHOBJIIOBATH BIUIUB Ha KOHTAaKT
CYKYITHOCTI MapaMeTpiB, sIKi XapaKTEPU3YIOTh AKICHI TOKa3HUKU KOHTAKTYIOUHUX
noBepXOoHb (B TOMY WYHCIII HIOPCTKICTh Ta HEPIBHOMIPHICTH MOBEPXHI) Ta

PEXKUMY HABAHTAXKCHHA KOHTAKTY.
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KpiMm Bulme 3a3HaueHOro, B EKCIEPUMEHTAIHLHOMY KOMIUIEKC1
BpaxoByBaBcsl 1 TOM (pakT, IO y BHINMX Mapax Jermie JOCATHYTH BUCOKHX
3HA4YE€Hb MTUTOMOTO TUCKY MPH OJIHIM 1 TiH ke CUIIl, HXK B KOHTAKTI HIXKYUX Tap.

Buxoasun 3 TOro, mo B peadbHUX KOHCTPYKIIISIX BY3JIB MAallluH Ta
arperatiB HOMIHAJIbHO HEPYXOMUU MEXaHIYHUN KOHTAKT MOXke OyTH YTBOpPEHUM
y BUTJISIII K BHINUX, TaK 1 HIDKYUX KiIHEMaTUIHHUX Tap, eKCIEPUMCHTAIbHHMI
KOMIUIEKC OOJIaJHAHHS Ja€ MOMXJIUBICTh MPOBOJMUTH JOCHIKEHHS SIK IS
KOHTAKTy 3 BHIIUMH TaK 1 3 HUKYAMH KIHEMATUYHHMH TapamMu, Ha HATYPHUX
3’ €IHAHHSAX BY3/11B Ta B MEXaHIYHOMY KOHTAaKT1 METOJOM BiOpYIOUOi MOXUIOT
TUTONIUHHU.

Bnepiie B mpakTuill eKCHEpUMEHTAIbHHX JIOCHIIKEHb CHJIOBOI
B3a€EMOJIIl €JIEMEHTIB HOMIHAJIBHO HEPYXOMOTO (PHUKIIIHHOTO KOHTAKTY MpPH
3CYyBI EKCIIEPUMEHTAJIbHHM KOMILJICKC JaB MOJKIMBICTb JOCHIIATH HOTO
B’ I3KOTPY>KH1 BIACTUBOCTI 1, 30KpeMa, OB3YUiCTh.

Jliteparypa

1. Kocrorpuz C.I'. JlocnimkeHHs BUIbHUX KOJMBaHb Yy HOMIHAJIBHO
Hepyxomomy (pukuiinomy konrtakti / C.I'.Kocrorpus, B.B.Mucnibopcekwuit //
AKTyalibH1 TTpOOJIEMH TEXHIKH Ta CYCIHUIbCTBA : 301IpHUK CTAaTe€¥ BUKIIa/IadiB Ta
HAayKOBUX CIIBpOOITHHKIB TEXHOJIOTIYHOTO yHiBepcutery llomimmsa. —
XmenpHunpkuit, 1996. Bum.. 2. —C.98 — 105.

2. Kocrorpus C.I'. [Tatent Ha kopucHy Mozaenb Ne38036YcranoBka 1iist
JOCJIIJIPKEHHSI TIPOIIECy HAMpyKeHHsT — neopmallisi y MEXaHIYHOMY KOHTAaKTI1 3
BHUILIOIO TIApolo JJisi MaTtepianiB Ta mokputtiB. Koctorpus C.I'., Mucnibopcbkuii
B.B., I'anztok A.JI.. 3apeecTtpoBano B [lepkaBHOMY peecTpi MaTeHTIB YKpaiHu
Ha KopucHi momeni 25.12.2008
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COPOKATHBIH P.B.

XMEeJIbHUIKANA HALIMOHAIbHBIM YHUBEPCUTET, Y KpauHa

RSorokaty@gmail.com

OCOBEHHOCTH PABPABOTKU CAE-CUCTEM
JJIAA TPUBOTEXHUKHAU

CoBpeMeHHasi TPOMBINIJIEHHOCTh HWHIYCTPUAIBHO PA3BUTHIX CTpaH
OCHOBaHa Ha WHTETPUPOBAaHHBIX KoMIblOTepHBIX CALS-TexHOnOTHAX, B
KOTOPBIX HCIIOJIB3YETCS  MHTETPUPOBAHHBIM MOAXOA K pa3paboTke HOBBIX
W3AeIui, MOJYYHBIINN Ha3BaHHWE 'TapajjielibHOe MpoeKkTupoBanue"'. B ocHOBe
CALS-TexHOMOTHIA JIEKUT UACS COBMEIICHHOTO BO BPEMEHH KOMITBIOTEPHOTO
npoektupoBanus  w3genus  (CAD),  BBINOJHEHHWS  MHOT'OBAPHAHTHBIX
umkeHepHbix pacyeToB (CAE) U TeXHOJIOTHMUECKOH MOArOTOBKH MPOU3BOCTBA
(CAM).

Ananuz CAE—cucTem, UCTIOJB3yeMbIX B MPOMBIIIJICHHOCTH, TIOKa3aJjl, 9TO
B TaKUX CHUCTEMaX MPAKTUYECKH OTCYTCTBYIOT MOJYJIM pacyeTa H3HOCA H
MPOTHO3UPOBAHUS pecypca Mmap TPEeHHs MO0 KPUTEPHUIO0 U3HOCOCToMKocTUu. Eciu
y4ecTh, 4TO HanboJee YacToN MPUUMHOM OTKA30B MAIIUH SBJISIETCS Pa3pylICHUS
BCJICACTBUE HM3HOCA, YTO IO HEKOTOPBIM JaHHBIM cocTaBiseT Oonee 80 %
BBIXOJIa U3 CTpOsl JeTajedl y3JI0B MaIllMH, TO CTAHOBUTHCS OUYEBHUIHOMU
HEOOXOJUMOCTh KOHIEHTpAallUh OOBEJUHEHHBIX YCWIHH TpUOOJIOTOB W
CHELUAIMCTOB  3aHUMAIOUIMXCA  KOMIBIOTEPHBIM  MOJEIUPOBAHHEM B
HarpaBieHuH pa3paboTku u BHeaApeHus: CAE i1 TpuOOTeXHUKHY.

IIpu pazpaborke CAE—cucTeM Il pelIeHHS HHXXCHEPHBIX 3aJad B
TpUOOTEXHHUKE HEOOXOIUMO YUECTh PsJl OCOOCHHOCTEH.

[lepBast rpynmna ocoOeHHOCTEH OO0YyCIIOBIIEHA HAJIMYKMEM Pa3JIMYHBIX IO
CBOeH (U3WUYECKON TMPHPOJEC MPOILECCOB, MPOTEKAOIUX HAa TOBEPXHOCTIX
TPEHUs, U BIUSHUE HA 3THU MPOIECCH OOJBIIOro YUCia IETEPMUHUPOBAHHBIX U
CIIy4alHBIX B3aUMOCBSI3aHHBIX (DAKTOPOB, JJIsl OMMCAHUS KOTOPBIX, B HACTOSIIEE
BpEeMsl, UCTIOIB3YIOTCS CYIIECTBEHHO PA3JIMYaIONINECs MAaTEMAaTHUYECKUE MOJIENIH

IIpOoLCCCOB U3HAIIIMBAHUA.

159
IV Ukrainian-Polish Scientific Dialogue



IV Ykpainceko-Ilonscoki Haykoei /lianocu

Btopas rpynma ocobeHHOCTEW cCBsizaHa CO CHEHU(PUKON CHCTEM
KOMITBIOTEPHOTO MOJICIUPOBAHUSI, KOTOpbIE MPEAINOJIaraloT HCIOJb30BAHHE
YHUDUIIUPOBAHHOTO MaTEMAaTHYECKOro afmapara W METOJ0JIOTHYECKOro
MOAXO0/a JJisl OMMCAHUs MOBEICHUS Pa3IMYHbBIX TPUOOCUCTEM.

B cBmu ¢ stum, CAE—cucrtembl B TpUOOTEXHHUKE, 4YTOOBI CTaTh
3(GPEKTUBHBIM  WHCTPYMEHTapueM JJisi MPOBEACHUS  MaTeMaTHYeCKOro
MOJICTUPOBAHUS U BBIUYMCIUTEIBHOTO JKCIIEPUMEHTA, JOJDKHBI CTPOUTHCS Ha
OCHOBE TMPUHIMIHUAILHO HOBBIX MaTEMAaTHUYECKUX MOJIeNIel, COJepKaTh
3 PEeKTUBHBIC YHCICHHBIE METO/bl PeAIM3alNK JaHHBIX MOJIENeH, alrOpPUTMBI

KOTOPBIX aJallITUPOBAHEI K 0COOEHHOCTSIM KOMIIBIOTCPHOI'O aHAaJIM3a.

CTEYMIIHUH M.C.
TEPEIHIEHKO B.II.

XMeNbHUIBKAN HAallIOHAJILHUM YHIBEpCUTET, YKpaiHa
defender_v@mail.ru

KABITAIIMHO-EPO3IHHA CTIMKICTh
EJIEKTPOICKPOBUX INIOKPUTTIB B CEPEJJOBUIIIAX
EJIEKTPOJIITAX

Bu3HaueHo BIUIMB mapamMeTpiB eJIeKTPOICKPOBOTro jeryBanHs (Hampyra-U,
eMHicTb-C, Yac HaHECEHHS IMOKPHUTTA-T) Ha KaBIiTaIlfHO-epO3iiiHY CTIHKICThH
ctami 45 npu HaHeceHHI moOkpuTTiB enekrpomamu TS5K10, T15K6, BK6 Ta
CopmaiiT-2 B MOICIBPHUX CEPEOBHINAX XapuOBUX BUPOOHUIITB. KUCIOMY - 2 Y%o-
BUW PO3YMH JIMMOHHOI KUCJIOTH; HEHTpambHOMY - 3 %0BUN PO3UMH XIJIOPUITY
HATPIIO 1 Jy)KHOMY — 25 %BuUl pO34YMH OKCHUAY KalbIlilo 3 gomaBaHHsIM 15 %
ykpo3u. JlociikeHHsl KaBiTalllifHO-epO31iHOTO 3HOIIYBAaHHS MPOBOJIUIU HA
YCTaHOBIIl, IO CKJIQJa€Thcsl 3  yIbTpa3BYyKoBOro reHeparopa Y3JIH-1
(w=22xI'n a=36wmkM) Ta moteHiiocraty I1-5827M. BusnaueHHS CTpyMiB
KOpO3ii MpOBOIUIIOCH 32 MeToa0M Tadens.

3HaliJleH0 KIHETUKY 3MIHU TMOTEHIliaNiB, JAUHAMIKY 3MIHU aHOJIHHUX 1

KaTOJHUX KPUBHUX B CTATHUIIl Ta B MPOIEC] MIKPOYIAPHOTO HABAHTAXKEHHS Ta 1X
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3MIHY BiJl PEXKUMIB €JIEKTPOICKPOBOTO JIETyBaHHS.

3a KIHETHMKOIO 3MIHM TOTEHIla]y Ta 3a BEJIUYMHH BCTAHOBIEHOTO
MOTEHIIANly JOCHIIKEH1 EeJEKTPOICKPOBlI TOKPUTTA B YCIX CEpeJIOBHUIINAX
po3mimtyroThes B psaa: BK6, TS5K10, T15K6, CopmaiiT-2.

OTpumaHO piBHSIHHS perpecii, siki J03BOJSIOTh BU3HAYUTH TOBIIUHY
MOKPUTTA Ta KaBITalllHHO-epPO31iiH1 BTPATH 3pa3KiB B JOCHIIIHUX CEPEIOBUIIAX
3aJIe)KHO BiJl MapaMeTpiB enekTpoickposoro jeryBanus (U, C, T).

Ha ocHOBI oTpumaHUX 3a7eXHOCTEH BCTAHOBJICHO, 110 NPU HAHECEHHI
EJIEKTPOICKPOBOTO MOKPUTTS ONTHMAIIBHUMHU € TaKi mapameTpu: Hampyra Big 60
no 80B, emuicts Bing 330 o 400mMk®d, yac wHaneceHHs nmokputts Big 200 mo
285¢/cM® MaeMo MiHIMabHE 3HOLIYBAHHS IOKPUTTIB y 2 %-BOMY pO3YHHI
JUMOHHOI KUCJIOTH Ta 25 Y%BOMYy pO34HMHI OKCHIY KaJbIlito 3 qogaBaHHsM 15 %
1ykpo3u, a npu Hanpysi Bix 60 no 80B, emuocTi Bix 350 no 450Mk® i yacy
HaHeceHHs mokputTs Big 220 mo 390c/em® y 3 %BOMy pO3UMHI XIOpPUIY
HaTpito. TOBIIMHA ENEKTPOICKPOBOTO TMOKPUTTS TPH JaHUX PEKUMAX
3HAXOMUTHCS B Mexkax Bimx 35 mo 62MkmM, a matepianu enektposiB EIJI moxHa

po3mictutu B psf (o mipi 3aococtiiikocti): BK6, TS5K10, T15K6, Copmaiit-2.

LIAJAIKO 0.1
T'AH3IOK A.JI.
PAJIEK H.

XMeNbHULBKAN HALlIOHAJILHUM YHIBEpCUTET, YKpaiHa

PI3UKO-XIMIYHI OCHOBH 3ACTOCYBAHHA
HU3bKOIIVIABKUX XIMIYHUX CUCTEM B IIPOLHECAX,
AKI ObBYMOBJIIOIOTb ®PETHUHI-KOPO3I1O

3axuCHI BJIACTHBOCTI TUTIBKM OIIHIOIOTh 3a IIBHJAKICTIO OKHCIICHHS
MeTally TIpU YTBOPEHHI IUTIBKHM Ta XapakTepOM 3MIHHM I[I€T MIBUAKOCTI 3 4acOM.
Skmo TTiBKa TEPemIKOKae B3a€MOJII MeETaldy 1 OKHCIIOBada, TO IIPOIEC

(bpeTuHr-Kopo3ii ymoBUIbHIOETHCS.
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Mertoro m0chiliB Ha JaHOMY eTari Oylia po3poOka MeTOAy MPUTHIYeHHS
KOpo3ii npu ppeTuxry.

3anponoOHOBaHW METOJ| TMOJSITa€ B TOMY, IO B 30HY TepTS
OecrocepeJHLO BBOAMTHCS HHU3BKOIUIaBKAa XiMiuHa cucremMa Bi-Sn-Pb-Cd.
[Ipomiec B3aemonii KOMIIOHEHTIB B 30HI KOHTaKTy 1HTEHCU(DIKYETHCS
BHCOKOPCAKIIMHAUMHY CIIOTYKaMH, Y SIKHX 3B’ 30K MK aTOMaMU PO3PUBAETHCS
MpU BIAHOCHO HU3BKHUX TeMIiieparypax. Sk Taki pedoBUHH, OyiH B3ATi CILJIaBU
JerkorutaBkux metanis: Bi-52%, Sn-16%, Pb-32%temmepaTyporo 1uiaBieHHs
96°C; Bi-50%, Sn-13,3%, Pb-26,3%, Cd-10%emnepaTypoto miasnerss 70C
; Bi-50,1%, Sn-14,2%,Pb-24,9%, Cd-10,8% teMmepaTyporo IUIaBICHHS
65,5C.
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CEKIIs 7 / SECTION 7

MATEMATUYHE MOAEJIOBAHHS MPOLECY /
MATHEMATICAL MODELING OF PROCESSES

BATKO W.,
PAWLIK P.

AGH University of Science and Technology, CracowniaRd
batko@agh.edu.pl, pawlik@agh.edu.pl

UNCERTAINTY ANALYSIS IN THE ROAD TRAFFIC
NOISE MODELLING

The possibilities provided by the application ok tiMoore’s interval
arithmetic [1] for solving problems of uncertairdgsessment in the road noise
modelling, are considered in the paper. The contipum@ model of the
equivalent sound level in the time peridbdgenerated by the knowledge of the
road traffic structure intensity and related aciousharacteristics of vehicles, is
discussed. These problems are illustrated — axxamge - by calculations of
the uncertainty of the road noise modelling, based the results of the
environment acoustic control carried out by thetiffed Acoustic Laboratory.

The presented paper is a trial of inducing disamsshn the basic problem
of several research tasks concerning the developied utilisation of the
digital noise maps, in the environment acoustidesassessment and related
decision making processes in the environment manege It especially
concerns investigations related to the analysihefpossible errors of the road
noise modelling and the corresponding verificatadrits accuracy. The paper
presented hereby constitutes the continuation efpiievious investigations of
the authors [2].

References
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COMPUTER MODELING FORMATION OF
WHEEL STEEL INGOTS

The purpose of the present work use of a methodnathematical
modelling to solve a number of questions the prtadocof quality steel ingots
wheel series on brands Nizhnedneprovskiy Pipe Pia@itpipe NTRP.

A mathematical model of crystallization of an 8-wlesl billet ingot steel
KP-2, and also marks the KP-T, R-7, R-8 mix plantetpipe HT3. The
simulation of the effect of temperature and duraticd metal casting (casting
speed) became the education of shrinkage defesgessing propensity of steel
to hot cracking, thermal insulation of the head pé&an 8-billet ingots, cast into
iron and steel molds.

On the basis of the formulated mathematical moddlalgorithm developed
software package hydrodynamic and heat processes lar - mold - the
environment. The model is based on the finite-défifce approximation of
nonlinear partial differential equations of momenturansfer of energy,
continuity and uniqueness conditions. The softwarexecuted in an integrated
environment DELPHI 2007.
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Results of numerical experiment have shown, theitcatase in a teeming speed

of a wheel steel of brandd1-2, KII-T, R 7, R 8 in pig-iron and steel 8- billet a steel
mold the pipe increases. The same tendency isvaokat increase in overheating of
teemed metal.
Open piping formed within 90 minutes. During the&ripd, formed crystal ingot
corset. The active phase of the hydrodynamic eféécat least 50 minutes.
Filtration processes are still about 1.5 hours.ifuthis time the bar is almost
formed.

Reducing the duration of casting ingots from 188 min (increase of
casting speed), the depth of shrinkage cavity safriem 130 to 160 mm cast
iron castings and from 110 to 150 mm - for steel.

Installed and shows the temperature distributioardhe cross section and a
height of 8-wheeled billet ingot cast in iron antded molds. In a steel ingot
mold hardens faster than cast iron.

Installed and shows that temperature, the temperaiadient in height and
the ingot after cooling them to within 3.5 and 4itediffer by about 10 - 3G
and 20 - 48C , respectively.

BOIKO J. M.,
MISHAN V.V.

Khmelnitskiy national university, Ukraine

NUMERICAL RESEARCH FINAL ANALYSIS OF
THE DATA TRANSFER LINE «SATELLITE RE —
TRANSMITTER METOP/FENGYUN — EARTH STANTION»
POWER BUDGET

The power consumption of the data transfer lin@lf&t — Earth has been
evaluated and optimal values have been definecafidenna gain, geometric
size, noise characteristics of the receiver aimgur@viding data transfer on the
METOP/FENGYUN line
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Calculations evaluating signal loss in open spaseilted in concluding
that such loss depends on wave length and distkkooe radio-line and for
satellite METOP (about 850 km above the Earth sejfat makes 156 dB.
Total additional loss caused in particular by dapeation of radio-waves in
hydrometeors because of their non-spherical shagespecific rainfall tracks,
Faraday Effect on satellite METOP — Earth radi@lims made about 1.9 dB.
Comparing this value with signal loss in open spéael.7 GHz frequency)
allows making conclusion about negligible influerafetotal additional loss on
signal attenuation in satellite METOP/FENGYUN - tGatrack. Calculation of
radio-line power budget allows conclusion that 2liammeter antenna would be
sufficient for receiving station. This conclusiooneplies with data represented
by Eumetsat protocol TD 18 Metop-A Direct ReadoutiRPT Technical
Description. Considering average annual temperaiturgkraine has defined
that total equivalent noise temperature of recgivnstallation should make 295
deg K. Moreover for high quality receiving and fet re-transmitting signals
the receiver input signal/noise ratio should 3€l0...12 dB (according to
recommendation SSO 308.2 for QPSK — which is usetIEETOP/FENGYUN
— Earth line).

Actual and threshold sensitivity calculation of tleeeiver will allow to
have made the optimal choice of receiving equipnfentEarth station and
provide necessary quality for processing meteo-dd&thematic modeling and
calculation of power budget of the satellite rextimitter METOP/FENGYUN —
Earth data transfer line accomplished on the bdsehosen and estimated
parameters has allowed to obtain the following ltssnoise power is 3 degrees
lower than signal power, what complies with staddédor noise effectiveness of
receiving equipment. Estimated ratio of averag@aigpower to average noise
power makes 33.4 dB, what is proximately by 20 dghér than minimal one,
what makes this ratio excessive and allows recgilow signals (for example:
passing hydrometeors area, etc.). Thus, it's ples$ib make conclusion about
sufficient providing quality of signal processimgQPSK demodulator.

1. Boyko J.M. The Power calculation of line infotma transfer
companion Metop/Fengyun is Earth /J.M. Boyko, VMishan //Measuring
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device and computing engineering in technologicatesses. - Khmelnytsky. —
2011.Nel. — P. 118- 124.
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MODELLING OF SELECTED PHENOMENA WHICH
OCCUR IN OFFSET PRINTING PRESSES

The most important unit of every printing presshis printing unit, which
consist of three subunits: inking system, dampesiygiem and printing unit.
All of them are mainly built from rollers and cytlers of different size,
materials and construction. All the features ofsthaylinders and rollers as well
their adequate adjustment have great influence rpep work of printing
machine and quality of the printouts. In this pap®me issues associated with
stress between rollers in the units mentioned alareepresented. Moreover,
thermodynamical phenomena in the inking units arablpm of vibrations of
the printing units are discussed.

An adequate stress between rollers and cylindersery important,
because of its influence on wearing of the elemantee machine, reduction in
time of making the printing machines ready for png and quality of the
printouts, as well.

One of the consequence of friction, which occursvben rollers of the
inking unit is the heat emission. Temperature ia thking unit affects on
rheological features of the ink, which have dirgdtuence on the ink transfer
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between rollers and, in the consequence, also ®@muhality of the prints, e.g.
contour reproduction, tone value increase etc.

Vibrations of the cylinders of the printing unituse rapid wear of gears
and bearings. In result there may occur difficslweth register adjustment and
such unwanted phenomena as doubling and banditfgegrintouts.

This paper discusses influence of mentioned ahssees on printing
process and condition of the printing presses. Btadtical models which
describe those problems are also presented in it.
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MATHEMATICAL MODELING AND INTENSIFICATION
TECHNOLOGIES IN THE BUILDING INDUSTRY

The creation of any modern technology usually nexpuknowledge at the
junction of a large number of related areas of mmeand technology, and
structural complexity and multifactor implemented practice, technological
systems leads to the application of systems amalgsid mathematical
modeling.This article focuses on two examples of awrk with such an
approach to address the building industry, basedhe fundamental laws of
heat and mass transfer, hydrodynamics and regetaof specific technologies
and modern methods of mathematical modeling. Tha mesults obtained in
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the Khmelnitsky National University (Ukraine, 192807) and in the Penza
State University of Architecture and Building (Rizs 2007-2011) under the
leadership and personal involvement of the autmal @re protected by three
PhD and one D. Sc. in Engineering dissertationgh@Ukraine and Russia ),
with implants in the burn center of Kiev (1996) ahd Penza region (2008).

1. MATEMATICAL MODELUNG AND INTENSIFICATION
WORK  CONDENSATION  GRAVITY FILTER THIN AIR
PURIFICATION

One of the promising trends in technology developnoé thin clearing of
air or other gas-vapor flows from aerosols and Harmompounds powder
particles are condensation-gravity filters (FCT}hvthe main working element
in the form of flow thermal diffusion chamber (LST§uch devices, by creating
them in the fields of supersaturation, temperatunetrolled, concentration and
in-line mode allows you to transfer contaminantsrfrthe gas in the liquid state
without some classification of particle size, ara$yeto regenerate themselves
with water or an appropriate solution . Direct megasents are difficult to
supersaturation fields, so their condition is maml@ssess methods of physical
and mathematical modeling. Many authors were ableexplore the most
interesting from the standpoint of practice, butnptex in terms of solutions of
the simulation system TDK modes with values ofnied diffusion of Fe and
Fe ratios Pe close to 1. However, the practicaliegmpns of these under-the
results to date, in full, not be considered.resuwtisdate, in full, not be
considered.

In this paper we solve the problem of mathematigatleling and intensify the
process of TDK in the FCT, as a highly effectiveefi (Fig.1).

Such devices, by creating them in the fields of essg@turation,
temperature controlled, concentration and in-linedenallows you to transfer
contaminants from the gas in the liquid state witheome classification of
particle size, and easy to regenerate themselvds water or an appropriate
solution . Direct measurements are difficult to engaturation fields, so their
condition is made to assess methods of physicalnaaithe matical modeling.
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Many authors were able to explore the most interg@drom the standpoint of
practice, but complex in terms of solutions of ®ienulation system TDK
modes with values of thermal diffusion of Fe and rBdos Pe close to 1.
However, the practical applications of these uritlerresults to date, in full, not
be considered.results to date, in full, not be wmed.

In this paper we solve the problem of mathematicalddeling and
intensify the process of TDK in the FCT, as a hygfifective filter (Fig.1)

Fig. 1. The scheme of gravitational condensation-filter
1. Strainer.
2. Cleaning filter to mol / L of impurities
3. Ventilation system with speed regulators andoenatture of the flow.
4 Speed of flow.
5. Flow temperature controller.
6. Capacity to collect sediment.
7. Heating system hot plate with the regulator.
8. Slit channel (LST).
9. Humidification system surfaces.
10. Water flow regulator.
11. Temperature controller cold surface.
12. Temperature controller with hot surfaces.
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EXAMPL 2. MATEMATICAL MODELUNG TECHNOLOGY MADE
MACROPOROUS KERAMSIT

In In our studies developed the elements of mathiealamodels of
processes of preparation and installation of mammays keramsit (MPK), which
are the aggregate grains in the form of solid perexpanded clay balls
approximately the same size of radRi§Fig. 4 a) - d)).

N > \ e

a) the identity b) a c) a tetragonal d) cubic model

element of fragment of unit model  unit keramsit
expanded clay the real keramsit
keramsit

Fig. 4. Scheme of modeling the process of saturatiomhgitaand grout

For the development and refinement of the modelessmtations of the
cooking process MPK need to solve the problem, whg& an acceptable
approximation, substantially reflects the physitemical, hydrodynamic and
mechanical properties of materials involved, ad althe process of saturation
In this formulation of such a task, a well-knowrtraars of the References was
not considered.

In this paper the mathematical model of saturatedys grout keramzite
separate elements (PE) and its interpretationh®most common technological
situations. Consider the equation of the forcedudibn of the solution in the
form of one-dimensional problem from the outsidathend mass transfer, that
Is the solution, filling the space between themgaf keramzit, the ball inside in
the radial direction in spherical coordinate system

OW_Dyg 0 ,0W +kaW6P

E, —=—X"( =2 Lew 1
“ ot rzar( ar)36r6r @)

with boundary conditions:
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r=R-dR : W=0 (Glue penetrates deeper than the surface ofiRE
either:

ow : "
DKa—=O(que penetrates to the center with constant coitipos
r

ranging from LevetlR)

ow
r=R5DK?=6K(W‘Wo) (2)
and initial conditions:
Wl_,=W,, where (3)

Ex=Ex(t) - specific effective porosity of graifk=Ex(t), characterizing the
fraction of time open to the diffusion of adhesint the grain, which varies, in
general, over time, in the process of mixing arythig

W =W(r,t)— volume fraction of liquid phase (degree of sation has PE)
PE at a distance r from the center of the spheits gurface ¢<r <R) in a two-
phase heterogeneous system "liquid - air" at time
Dx - the diffusion coefficient in a grain of PE;

Wo - is the initial concentration of the solution gisin
k - permeability of expanded clay;
n - viscosity of the slurry;

A - Mass transfer coefficient between the solutind the outer surface of the
grain;
P -folding vnutrizhidkostnoe pressure, mainly fronhet following four
components:

P=Poant Fyavt Fott Fist (4)

part grav rot

where: P

.« Partial pressure of air (or the medium filling theres of PE),
which includes the pressure created by filling ploees with cement mortar and

the surface tension forces in the poreg, - component of the pressure from

the force of gravity;P,, - pressure due to forced convection of the satuiiom

ot

the mixer rotor due to centrifugal foree, - pressure, artificially created by
external sources of disturbance of concrete mixtege vibrators), to accelerate
the saturation of the body PE cement mortar, abagdb create a more uniform
impregnation zon&R on the ball and sealing the mixtuke: with - efficient
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characterization of the total rate of chemical teas in the process of mixing
cement with water and then affecting the saturabbrihe solution.Here we
assume fairness PE surface and grout with a waterent ratio of the mass
W/C is not changing during the process.

The system (1) - (4) is a generalized time-depeind®del, containing
the basic parameters of the process of saturatioREo Investigation of the
effect on the decision of the members of the exgoes on the right side,
describes and suggests ways to organize the nmafiagpropriate technologies.

KONIECZNY J.
RACZKA W.
SIBIELAK M .

AGH University of Science and Technology, Poland
koniejar@agh.edu.pl, wraczka@agh.edu.pl,
sibielak@agh.edu.pl

FUZZY MODEL OF SMA ACTUATOR

The paper consider laboratory tests of SMA wirestée wire is made of
NiTi alloy. It is an alloy specially made to be ds#® build actuators, it means
that it works like a solenoid or motor for many &g The first part of this
paper, shows laboratory tests of SMA wire used dmear actuator. In the
second part of the paper is shown model of the.\88edected characteristics are
shown in Figures 1la and 1b. The model of SMA is enasl a fuzzy model was
built.
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Fig. 1. Static characteristic: strain vs. current (esistance vs. strain (b) for fiber 0,15mm
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Resistance Contraction

P Fuzzy I
Fuzzificat
—| Fuzzification j=—p Reasoning —»| Defuzzification ——>

Fig. 2. Block schema of an idea of fuzzy model

Mathematical model proposed in this paper is usetutlesigning control
systems for controlling contraction of an SMA wikeasuring temperature and
using mathematical model to calculate contractibmaro actuator is better but
still not precise. Measuring resistance and usingthematical model to
calculate contraction of an actuator will be thstlsolution if presision will be
better.
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MATHEMATICAL MODELS OF THE
ELECTROCHEMICAL PROCESSES IN VOLUMETRIC
POROUS FLOW ELECTRODES

Electrochemical mechanism of the reactions occgrimnelectrochemical
reactors designed for metal electrodepositionbsjously, a unifying principle
of their operation. The electrode potential ancepbal jump at the interface in
the electrochemical system are crucial charactesistontrolling both the
transformation rate and nature of the end prod&@r many types of
electrochemical systems, in particular, for thresshsional flow electrodes
(TFESs), the problem arises of assuring uniform piodé distribution in different
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electrode areas and, as a consequence, limitatitre auseful electrode size and
thickness.

The potential distribution is determined by theldeliing main factors:
kinetics of electrode process, conductivities @ $olid and liquid phases of the
electrochemical system, and electrolysis regimdtdge, stirring, temperature).
Evidently, to improve operation of the electrocheahireactors, irrespective of
their destination and principles of organizatiortlod electrochemical reactions,
it is, essential, first, to develop scientific s of the nature of electrochemical
reaction and the influence of the current, hydr@dyic, diffusional, and other
characteristics of the electrochemical processt®mrfficiency and, second, to
construct and develop the appropriate mathematicalels and computational
methods for the most favorable deposition regimeth wllowance for the
energetic and hydrodynamic possibilities of thecteis and their elements and
construction.

Although the general problems of the mathematicaddeting of
electrochemical processes are well-documentedeimtbrks of electrochemists
and mathematicians, e.g., in, we did not find anoplisations devoted to the
mathematical modeling of the processes occurringhoge-dimensional porous
flow electrodes in the nonstationary electrolysggimes. The purpose of this
work was to develop model representations for thenstationary
electrochemical TFEs in the nonstationary electislyegimes. In doing so, a
change in the electrode and electrolyte parametasstaken into account as in.

The calculations were carried out for the caseopbper electrodeposition
of sulfate electrolyte with the parametecs:= 10° M, D =D = 0.75 x 10°
cnf/s, copper ion reduction exchange current denglty=2 x 10° Alcn¥,
equilibrium copper deposition potentiad, = 0.333 V, v =1cm/syr = 0.1 S/cm,
ve =0.1 S/cmS, = 200 crivcnr’.

Table 1 specifies overall currerits andIP and metal extraction degrees
RF andRP calculated by formula (1) and selected by theanm, respectively,
providing discharge of copper ions all over elegé&rahicknes4. in the limiting
diffusion current mode for extraction degrée The calculated data was
compared with the results of experimental stud@& studied the copper
deposit distribution by the electrode thickness lfoof 1.4 and 2.0 cm. The
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electrodes of required thickness were assemblem fyjoaphite coal material
VNG-30. As we know, if metal is electrodeposited aver the electrode
thickness at the limiting diffusion current, theeight distribution of the metal
deposited on the electrode is logarithmic.

1)
whereR = 1 —c_ /¢y is the given degree of metal extraction. As fokow
from formula (7)1 T*=zFgv X% , thenLT =v x In /(SVKkm).

|; = zFgVR,

Table 1 - Overall current densities and metal extration degrees providing TFE
operation in the limiting diffusion current mode as calculated by omitting side
electrochemical reactions

Extraction | Extraction | Electrode | Overall Overall current
degree, degree thickness, | current density, P, A/
RF Re L, cm density, IF, | cm?
Al cm?

0.99 0.96 1.564 0.02 0.03

0.9 0.92 0.782 0.018 0.024

0.7 0.8 0.409 0.014 0.07

0.5 0. 235 0.235 0.01 0.084

The maximum copper extraction degree (0.99%) iseaed at the current
density of 0.48 to 0.50 A/lcm2 due to discharge agper ions at the limiting
diffusion current. A higher current density oveb®.A/cm2 reduces the copper
extraction degree. A significant difference betw#®n calculated (Table 1) and
experimental overall current densities is due t® thct that the calculations
omitted probable parallel reactions: reductionistdlved oxygen and hydrogen
lons. The first reaction precedes reduction of eoppns, the second one is
possible in the range of potentials correspondinidpé limiting diffusion current
of copper ion reduction.

The results from the overall current density caltiohs with respect to
these reactions (Table 2) evidence a good consisteh the calculated and
experimental data. Here we used the following patans of electrochemical
reactions: equilibrium hydrogen release potertEdl = 0, equilibrium oxygen
reduction potentiaEO2= 1.23 V, hydrogen ion reduction exchange current
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densityj0, H = 10° A/cn?, dissolved oxygen reduction exchange current tensi
j0 02= 10" Alen, 005=0.5,Cy o= 2 x 107 mol/cnt.

Table 2 Overall current densities, electrode thickesses, and metal extraction
degrees providing TFE operation in the limiting difusion current mode as calculated
with respect to parallel electrochemical reactions

Extraction Extraction Electrode Overall current
degreeR: degreeRP thicknesd., cm densityl P, Alcnf
0.99 0.96 1.564 0.5
0.985 0.98 1.42 0.45
0.9 0.92 0.782 0.3
0.7 0.8 0.409 0.07
RACZKA W.
SIBIELAK M.
KONIECZNY J.

Department of Process Control,
AGH University of Science and Technology, Poland
wraczka@agh.edu.pl, sibielak@agh.edu.pl,
koniejar@agh.edu.pl

SMART VIBRATION ISOLATION SYSTEMS

This paper describes smart vibration isolation eayst with springs
consists of SMA bars. In the paper the main prazessking place in memory
shape alloys and their properties are summarispdngsand its features are
described briefly and main characteristic of depetbsmart spring is shown. A
laboratory tests of vibration systems with smantingp are presented. These
vibration isolation systems could change the rasfgeffective damping through
changing their properties. The systems are capatbhanging their dynamic
characteristics, so it is possible to tune themroperties of excitation.
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30

a) b)
Fig. 2. Displacement transmissibility charactecstys. frequency for the springs
at temperature 60°C (a) and 90°C (b).

30 T T T T T T T 30

b b

Aoy,
d‘”rw‘ W\M

AldB]
3

Nl Tl b e
- W"L‘\NJ\\ , M‘MMW W{Wv w . M’W " y o g
o g | IR

a) b)

Fig. 4. Displacement transmissibility charactecstrs. frequency of
smart absorber for springs temperature 70°C (& 4By
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RUDNITSKY V.

Khmelnitsky National University, Ukraine

CONTACT PROBLEMS FOR ELASTIC BODIES
WITH INITIAL STRESSES: FOCUS ON UKRAINIAN
RESEARCH

In the present review article general results comiog problems of
contact interaction (contact problems) of pre-seesbodies with rigid, and
elastic punches (facings) are presented. The moddassification of
investigations on contact problems for bodies wihial stresses is based on
two approaches. The first approach is applicableotties with a specific type of
elastic potential. The second approach is develapedrallel with the first one.
It describes investigations on contact problemspi@-stressed bodies with an
arbitrary structure of an elastic potential in @@l form for compressible and
incompressible materials. In the last case, ingasbins were carried out in a
common form for the theory of large (finite) initistrains and various variants
of the theory of small initial strains. The formtidan of the problems is given,
and methods of solving planar and spatial contacblpms for bodies with
initial stresses are developed. Procedures ofréhay of complex variables and
methods of Riemann-Hilbert are used. For planarblpros, the authors
introduce planar potentials of the linearized staind dynamic problems for
elastic compressible and incompressible bodies initlal stresses. In the case
of spatial contact problems, various proceduresusesl: general solutions of
spatial static problems for elastic bodies withtiahi stresses, methods of
harmonic potential theory, integral transformaticausd integral equations using
numerical methods of investigation. The essentimherical results in the form
of graphs and tables are presented. There giveubhatitative and qualitative
analysis of the influence of initial stresses om thain characteristics of contact
problems. This review contains 98 references. [1]

1. Guz AN., Rudnitsky V.B. Fundamentals of the coniateraction
theory of elastic bodies with initial (residualyegtses. Khmelnitsky: Publish
Private Enterpreneur Melnyk A.A, 2006.-710p.
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MODELING OF PIEZOELECTRIC ACTUATOR HYSTERESIS

Piezoelectric materials are also known as smaremadd. It is therefore
these materials have features, which are easilfrat@able. But they are
nonlinear and they have hysteresis. In the papahenatical model of the
hysteresis was shown. This model was verificateexperiment. Assumed that
model of hysteresis for piezoelectric actuator maflstack will be based on
hyperbolic tangent. Operator of hysteresis defimed

H (u)(t) = j h(t) Cit)dt + tanh(-a Ok / 2 + xa)dt (1)

where:
h(t) = 050+ sign(u(t)))(tanh’'(k [(u(t) - xa) -k [a/2)+
+ 0501 - sign(u(t)))@anh’(k Qu(t) - xa)+ k (a/2)

e —e”
tanh) = ———

eX +e X
tarh’(x) :%

(eX +e X)

a,k,xa — parameters of hysteresis.
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a) b)
Fig. 2. Hysteresis for different parameters (apezinental verification

(b)
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I'PUIIMHCBHKA H.B.1
HETEJUK I.T.?

1 o . N .

XMeJIbHUIBKAN HALIIOHAJIBHUN YHIBEPCUTET, YKpaiHa
2 . o . o . . . .
JIbBIBCHKMI HALIOHAIBHUM YHIBepcuTeT IMeH1 IBana dpanka, Ykpaina

HEJITHIMHUM HESIBHUH OJJHOKPOKOBUM
YUCEJbHUU METO/I PO3B’ SI3YBAHHSI 3ATAYI KOIIII
JIJIS1 3BBUMAVMHUX JUOEPEHIAJIBHUX PIBHSIHB

BukopucTOBYIOUH amapar HEKIACHYHUX MaKOpaHT i miarpam HproToHa
¢byukii [1, 2], B [3] ans gucensHOro po3B’ s3yBaHHs 3aqaui Korri
y =1(xy) y(%)=Y, (1)
Ha TNpPOMIKKY [X,% +a], me a>0, mobyroBaHo HOBHII MeTON
THTEPIOJIAIIHHOTO TUITY

f(Xk+1’ YK+1)_ f(xk’ Yk)
C k=01..n-1, (2
In(f (Xk+1’ YK+1)/ f(xk’yk ))

yk+1 = yk +h
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ne X =%, +ih (1=01..,n), h=a/n. J[lna simmykasss vy,

BUKOPHUCTOBYETHCS ITepaLliitHUI TTpoIiec
f (Xk+1’ YIET) )_ f (% Vi)
In(f (Xk+1’ YIET%)/ f (%, i ))

(m+1)

Y1 - = Yk th

, m=01..., (3)
0) _
ae YI(<+)1 = Yk-
Hamu, npu BUKOHaHHI YMOB ICHYBaHHS 1 €IMHOCTI po3B’ 513Ky 3amaui (1),
JOBEJICHI TEOpeMHU TMPO ICHYBAaHHS 1 €IUHICT PO3B’SI3KYy HEIIHIMHOTO
piBusiHHS (2), 30DKHICTD iTepariiiHoro npomuecy (3) 10 po3B’si3ky piBHSHHS (2)

Ta 301KHICTh HAOMMKEHHUX 3HAa4eHb Y,Y,,...,Y, IpA h - 0 10 3HaYEeHb TOYHOTO

pO3B’SI3KYy Y = y(X) 3amaui (1) B Toukax Xy, X,,...,X,. BcraHoBieHa

o
o04HCITIOBaIbHA CTIHKICTh METOAY.

OckUIbKHM HEKJIaCUYHAa MakopaHTa HbIOTOHA Ha KOXKHOMY 3 MPOMIXKKIB
[Xi,)(i +1] € OMyKJI0I0 (PYHKI[IE€I0, TO METOJA Ja€ HAWOLIbII TOYHI pPe3yIbTaTH,
KOJM TpaBa 4YacTUHA AU(EpPEHIIaNbHOTO PIBHAHHS f(X, y(x)) € OIIYKJIOIO
dyHKIie0. B iboMy BUNIagKy METOJ] KOHKYpY€E 3 0araTOTOYKOBUMHU METOJAMH.
Skmo npaBa yacTHHA TU(PEPEHIIATBLHOTO piBHIHHS f (X, y(x)) € norapumigyHo
ONYKJIOI (YHKII€I0, TO LIyKaHl 3HA4€HHS Y;,Ys,,...,Y,, HAOIMXKAIOTh TOYHUI
pPO3B’ 30K Y = y(X) 3amaui (1) Ha BHOpaHiii CITII 3BEpXYy 1 METOHA Ja€ OLIbII
TOYHI pe3ylbTaTH, HDK METOJA Tpameuii. Y BHUNAAKY, KOJU pPO3B’ 30K
Iu(dEepeHIliaIbHOTO PIBHSIHHS Ma€ BUTIISA] y(x):a+ beX[(CX+ d), METOZl €
TOYHUM.

AHanoriyHu MeToJl MOoOyAOBaHO 1 JJIsi YUCENBbHOTO PO3B’ s3yBaHHS

3amaui Komri ans cuctemu nudepeHIiianbHUX piBHIHB

¢
dX fl (X, y]_a ---’yn )’ (4)

Yi(xo)zyLo’ 1=12..,n,
Ha IIPOMDKKY [XO, Xy +a]
f(xk+1’ y],k+1""lyn,k+1‘)_ f(xk’y],k’"-’yn,k)
In(f(xk+1’y],k+1""’yn,k+1)/ f(Xk’yLk""’yn,k)),

Yike = Yik e
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ne 1=12,...n k=01..,N-1 vy, —HaOnuxeHe 3HA4YEHHA TOYHOIO

po3B’a3ky y,(x) 3amaui (4), 064MCIEHOTO y B3Il X, CITKH

w={>q:i=0,_N, X -%1=h>03h =a}-

i=1

1. Herenuk I'.I'. Teopuss MaxkopantT u auarpamm HproToHa QyHKIMIA,
3aJJaHHBIX TaOJMYHO, U ee mnpuiokenue //Ykp.matem. kypH.-1989.7.4.-Ne9.-
C.1273-1276.

2. leremuk I'.I'. Maxxopautel u  auarpamMmbl  HproToHa — (yHKImii
JICHCTBUTEILHOW  TIEPEeMEHHOW, 3amaHHbIXx B  npomexyTtke //Jloxkn.AH
YCCP.Cep.A.-1987.Ne6.-C.18-109.

3. Herenuk I'.I'., ®equnmmu H.B. BukopucTtanHs anmapaTty HEKIaCHYHUX
MaxkopaHT HpioToHa 17151 mOOYAOBH YUCETBHUX METOJIIB PO3B’ I3yBaHHS 3aaadi
Komri  ans  3BuyaiiHux  gudepeHmianbHux — piBHsSHL  //BicH.JIbBiB.yH-
ty.Cep.npuki.mMarem.ta iHhpopm.-1999.Bumn.1.-C.250-254.
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MATEMATHYECKOE MOJIEJIMPOBAHUE B
3AJIAUAX ONPEJEJEHUSI COGCTBEHHBLIX YACTOT
KOJIEBAHUI CUCTEM C HECKOJIbKUMHU CTENEHSIMU
CBOBOJIbI

Ha mnpumepax wusgenuii TepmodniekTpudyeckux oxmagutenei (TD0),
MMEIIUX 3TAXKEPOUHYIO CTPYKTYPY C pPa3HbIM YHUCIOM KAacCKaJOB IMPEIIOKEHO

HCIIOIL30BaHNE 2-X HE3aBHUCHUMBIX MCTOAUK OINPCACICHUA COOCTBEHHBIX YacTOT
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koneOanuii wm3aenuid. IlepBas MeTonMKa OCHOBBIBACTCS Ha HCIOJIB30BAHUH
nuddepeHmanbHpIX ypaBHeHUM Jlarpamka II-ro poma, 4MCIO0 KOTOPBIX B
CHUCTEME 3aBUCUT OT YMCJia KaCKaJOB B M3Aeiuu. BTopas MeTOAMKA UCTIOJIb3YET
MeTOoJ 3JeKTporuapoanHamudeckux anajgoruii (OI'JIA), KOTOpBIH MO3BOJISCT
CBOJIUTh MEXaHUYECKHUE 3a7aUU K JJIEKTPUUECKHUM.

PaccMoTpeHbl BapuaHThl TEXHUYECKHX CHCTEM C PAa3HbIM YHUCIOM
KacKaJloB, KOH(UTypalus KOTOPhIX MOXET OBITh KakK OJMHAKOBOH, Tak H
pasHoii. IlonmydyeHbl 3aBUCUMOCTH, TO3BOJISIIOIINE YCTAHOBUTH BIIUSHHUE
KECTKOCTEeM KackaloB, HX KOH(UTypaluio, a TaK Ke COOTHOIIEHHUE
KOHQUrypanuii KackaJoB Ha BEJIMYHMHY COOCTBEHHBIX KOJieOaHUI BCEro
m3nenusi. [loaydeHbl 3HAUYeHHS COOCTBEHHBIX KoJIeOaHMM I  pa3HbBIX
BAPHAHTOB KOMIIOHOBKM W3JI€JIMIl, MPOBEAEH YyYeT BIWSHUA Ha 3HAYCHUS
COOCTBEHHBIX KOJICOAHUN JeMIIPUPYIONIUX JIEMEHTOB U3JICIIUA.

Hcnonb3oBaHue NOPeAIOKEHHBIX METOAMK IO3BOJUT €II€ Ha 3Tame
MPOCKTUPOBAHMS M30€kKaTh PE30HAHCA U pa3pyIICHUs U3ACIHI Ha HOCUTENSX,
MMEIOIIUX Pa3INYHble COOCTBEHHBIE YaCTOTHI BEIHYKIAIONIUX KOJIeOaHUH.

Jluteparypa

1. Knenukosckuii A.B. MaTemaTnueckass MoAeiIb OIEHKH (pakTOpOB,
BIUSAIONIMX HA 3HAYCHHS COOCTBEHHBIX YACTOT KoOJIEOAHUH CHCTEM C
HECKOJIbKMMH cTerneHsMu cBoOoabl / A.B. Knenukosckuii, E.H. Tumodeena,
A.I'. Hlaiiko-llaiikoBckuii: Tpyasl Mexaynap. cumn. [‘HamexHocTs u
kauectBo 2009”], ((Iensa, 25-30mas 2009r.). —T. 1. —C. 300-302.

2. Metonnka BU3HAYEHHS BJIACHUX 4acToT KOJINBaHb
TEPMOEJIEKTPUYHUX  OXOJO/JKYBadiB  3a  JONOMOTOI  MaTEeMaTHYHOIO
monaemoBanus / A.B. KiaenikoBcbkuii, E.M. TumodieBa, T.O. Llapuk, O.I.
[MTaiko-IITalikOBCbKUM /1l Bicauk XMEIbHUIILKOT'O HaI[10HAJIHHOT'O
yHiBepcuteTy. Texuiuni Hayku — 2005. —T. 2,4. 1. —Ne 4. —C. 209-215.
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EKCHOEPUMEHTAJIBHE OBTPYHTYBAHHS BUXIJTHUX
MOJIOKEHb MEXAHIKU JUCKPETHOI'O CEPEJOBHUIIIA
I BUBHAUYEHHS PO3PAXYHKOBUX TIAPAMETPIB
MOJIEJIEH

Po3po6neni B nabopartopii kadenpu ocHOB iHkeHepHOI mexaHiku XHY
opuriHajgbHi Meronuka [2] Ta mpuiaa [3] M03BONAIOTH HE TUIBKM BHU3HAYATH
napaMeTpd TPaHMYHOrO CTaHy MaTepiaixy i YMOB OCECHUMETPUYHOIO
Hampy>KeHOTo CTaHy, aji¢ i BCTAHOBIIIOBATH BIAMOBIAHICTh BUXITHHUX MOJ0KEHD
PO3pPaxXyHKOBUX MoJieNied (paKTUYHUM 3aKOHaM Je(OopMyBaHHS JHUCKPETHUX
MarepialiB.

B crabinoMerpuuyHux BUMPOOYBAHHSX CTBOPIOETHCS TUIBKHM YacCTKOBUH
BUIMAJIOK OCECUMETPUYHOIO0 HAMPYXKEHOTO CTaHy, KOJU JIBa TOJIOBHUX
HAIPY)KEHHS OJHAKOBI 3a BEIMUUHOIO (0] >0, =03).

Jlnst BunpoOyBaHb 3pa3KiB AUCKPETHOI'O MaTepially B yMOBax JIOBUILHOTO
TPUBICHOTO HAIpPYXKEHOTO CTaHy 3alpolOHOBaHI NpWIaAu 3 KyOIYHUMHU
3pa3kamu. [IpuHIUIIOBO 1i MpUiagyd JO3BOJSIOTH peEaTi3oByBaTH OyIb-sKi
TPa€eKTOpli HaBaHTaXEHHs, TOOTO BIATBOPIOBATH B 3pa3Ky SKHUl 3aBrOJHO
HAIPY>KCHUM CTaH.

Po3po6iieHo mpunaj 1 HaBaHTaXXyBaJdbHO-BUMIPIOBAJIbHA CHCTEMa, SKl
J03BOJISIIOTh MpU  BUNPOOYBaHHI 3pa3ka B YMOBax IUIOCKOi jAedopmarii
CTBOPIOBATH 3pa30K JUCKPETHOTO MaTepially MpaBUIbHOI MpU3MaTUIHOI (popMmu,
HaBaHTA)XXyBaTH HMOTO 3a OYJb-IKOI TPAEKTOPI€I0 Ta (IKCYyBaTH MPHU ILOMY BCl
rOJIOBH1 HAMIPYXKEHHSI 03 >0, > 05 1 Aedopmalii & >&,, £53=0.

CtBOpeH1 METOIUKU Ta JlabopaTOpHE YCTaTKyBaHHS JO3BOJISIOTH

OOTPpYHTYBaTH BHXiAHI TIOJOXEHHS TEOPETUUYHUX MOJCICH JTUCKPETHUX
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CepeIOBHINl Ta BHM3HAYATH MapaMeTpH SK BITOMHX, TaK 1 HOBHX MojeieH, 0e3
YOro BOHU MPAKTHYHO HE MOXKYTh OyTH peali3oBaHi.
Jliteparypa

1. ExcnepuMeHTaibHE OOIPYHTYBAaHHS BUXIIHUX MOJIOKEHb MEXaHIKU
JUCKPETHOTO CEPEIOBHINA 1| BU3HAYCHHS PO3PaXyHKOBUX MapaMeTpiB moaeneit /
B.B. KostyH, O.A. Jlopodees // Bicauk XHY. — 2011. Ne3. TexHiuHI HAyKH. —
31aHO 10 APYKY.

2. [TIlar. 11675 VYkpaima, MIIK (2006) G 01 N 33/24.Cnoci6
BU3HAUCHHS  JAedopMalliiHUX  MapaMeTpiB  MOPUCTUX  MaTepialiB  3a
pe3yabTaTaMu  JabopatopHux BunpoOyBanb / 3asBHuku KosryH B.B.,
Barpiii O.B.; ony6a. 16.01.06brox. Nel.

3. [Ilar. 18390 Vkpaina, MIIK (2006) G 01 N 33/24Ilpuctpiii ais
1a00paTOpHUX BHUIPOOYBaHb MOPUCTUX MaTepianiB / 3asBuuku KosTyn B.B.,
barpiit O.B.; omy61. 15.11.06 brom. Nell.
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OCOBJIMBOCTI 3ACTOCYBAHHA APUODMETUKU
JOBILJIbHOI TOYHOCTI Y KOMIT IOTEPHOMY
MOAEJIIOBAHHI

3acTocyBaHHS YHCEIBHUX METOJIIB Yy KOMII IOTEPHOMY MO/JIENIIOBaHHI1
MoB'si3aHe 3 mpoOjeMamu  3a0e3MeyeHHsT JOCTOBIPHOCTI  PE3yibTaTiB,
OOyMOBIIGHUMH  HEJOCKOHAJIICTIO OOYMCIIOBAJIbHUX aJITOPUTMIB Ta  iX
peanizaili€ro, MOYaTKOBUMH YMOBaMHM, alapaTHHUM OOMEXKEHHSM KIUIbKOCTI
pPO3psAIIB 3aCTOCOBYBAaHHX YHCEN, SKa ckilagae /-19 necaTkoBHX pO3PsAIiB.
OmuuM 13 OUIAXIB  MIJBUIIEHHS TOYHOCTI € 3aCTOCYBaHHS apupMETHKU
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noBineHOT TounocTi (AJIT), sixka peanizoBana y pamkax npoekty GNU Multiple
Precision Arithmetic Library (mprya mae intepdericu 118 BUKOPUCTAHHS B
OCHOBHHUX MOBax IporpaMyBaHHS.

ABTOpamMu mpoBeAeHO AociimkeHHs Bukopuctands AJ[T nms oOpoOku
naHux y dopMmari 13 IJJaBalOYOK TOYKOK MpPH OOYHMCIEHHI CIHeIiaJbHUX
MareMaTHYHUX QyHKIiH y mnporpamax Ha C++. OTpumaHi pe3yJbTaTH
J03BOJISIIOTH BUSIBUTU HACTYITHI 0CO0IMBOCTI BUKOpucTanus AJ[T:

- 4ac OOYHMCIIEHHS 3HAYHOIO MIpPOI0 3aJeXUTh BiJ TUMY (QYHKIIT Ta
KITBKOCTI PO3psIAiB ABIHKOBOIO YMCIIa, Tak yac obOumcienHs Gyukiii erf (\) ta
I'(.) BimpizHsieTbcst y 7-8 pa3iB 3 OJHIEIO i Ti€IO K€ TOUHICTIO;

- 3actocyBanHsa AJ[T BumpaBmane y BuMNaaKaX, KOJIU TOTPIOHO
3a0e3neynuT TOYHICTh Outbine 18-19 necsatkoBux po3psniB (Mantuca - 80
JABIHKOBUX PpO3psAiB), TOMYy IO peaizaiis aHAIOTTYHUX (QYHKIIH Yy
ctangapTHux 0i6mioTekax C++ 3abe3neuye Ha MOPSIAOK Kpally MBUAKOAIO.

OTpumaHi  pe3ylbTaTH  TOKa3ylOTh  MOXJUBICTh  BUKOPHUCTaHHS
cTaHgapTHUX Oe3komToBHUX O010mioTek AJIT Ha mpoTuBary BUKOPUCTAHHIO
WIaTHUX MakeTiB MoaeaoBanns (Matlab, Maple) y koM rorepaomy
MOJICTIOBaHHI, MPU LIOMY MOXJIMBI 3pOCTaHHS 00’ €My KOAYBaHHS Ta JesKe
3MEHIICHHS MBUIKOI11 O0UYHUCIICHb.

Jliteparypa

2. The GNU Multiple Precision Arithmetic LibraryEjfexkrponnmii
pecypc] / http://gmplib.org/

1. IEEE Standard for Floating-Point Arithmetic. -eW York, 2008.—
70P.
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METOJUKHU NOIIYKY OIITUMAJIBHUX
IMAPAMETPIB JJI51 HEJIHIMHUX MOJIEJIEH

Po3po6ieHo MeTOAMKM TIONMIYKY ONTUMAIbHUX MapaMmeTpiB s
HEJHIMHUX MaTeMAaTHYHUX MOJeleil 3 BEIUKOK KUIBKICTIO BXIOHHUX
napaMeTpiB, IO J03BOJISI€ 3HAXOAUTHU TI00ANBHUN ONTHUMYM 3 JOCTAaTHHOIO
TOYHICTIO 1 MBUIKICTIO.

[Tomyk onTUMyMYy SIBISIETHCS OJTHOIO 3 TOJIOBHUX 3a/1a4 KOHCTPYKTOpa Ta
HayKoBIIs. JIJist 3HaXOKEHHSI ONITUMYMa MOTPIOHO MaTH MaTeMaTUYHY MOJIEIb 1
3aco0M I aHali3y MaTeMaTU4YHOi Mojenmi. 3ae0UThIIoro Mojeli MICTATh
BEJIMKY KUIBKICTh (DAKTOPIB 1 BpaxXyBaHHS TaKOi BEIMKOi KUIBKOCTI (PaKTOpIB
Jy’Ke CKJIaJiHa 3ajlaya, sika BUMarae BEeJIUKUX BUTPAT 4acy 1 TPYJIOBHUX PECYypCIB.
BukopuctanHs cydacHoi KOMI IOTEPHOI TEXHIKM JJiS MOJCIIOBaHHS Ta
PO3paxyHKIB MOJIENIEH J03BOJISIE 3HAYHO MPUCKOPUTH PO3PAXYHKH, aje LbOro
TaKOXX HEJOCTATHBhO TaK SIK MOTPIOHI CydacHi CHUCTEMHU JJIsl aHATI3y MOJENeil.
Jls BUpillieHHs TakuX 3a7a4 Oyna po3pobisieHa cucrema «llomyky rio0anbHOro
ONTUMYMY JUISl 3a7lad ONTUMAIIbHOTO MPOEKTYBaHHS CUCTEM a00 BU3HAUYCHHS

ONTUMAJIbHUX 3aKOHIB KepyBaHHs» http://mdop.sf.nefl].

Cuctema MONIYyKY TJIO0ATBHOTO ONTUMYMY [Jis 3aJad ONTHUMAJIbHOTO
MPOEKTYBaHHS CHUCTeM ab0 BHU3HAYEHHS ONTHMAJIBHUX 3aKOHIB KEpyBaHHS
JI03BOJISIE BU3HAYATH 3HAYEHHS TJIOOANBbHOTO ONTUMYMY ab0 ONTHUMYMIB 3
HEOOMEXKECHOIO KUTBKICTIO (hakTOpiB Ta Oy1b sikoi Moaeni [2,3]. YV skocTi 00'exTa
onTUMI3aIlli MOXXE€ BUKOPUCTOBYBaTHUCS OyIb sSKUM OO'€KT: MaTeMaTU4YHA
MO/IeJIb; HATYPHUM 00'€KT; CTATUCTUYHI JaHi; 1 1H.

['onoBHUI TMOKAa3HUK JJIsI MOKJIMBOCTI JIOCHIIKEHHS TJIO0AJIbHOTO
ONTUMYMY 1€ B3a€MO3B'SI30K MIX BIUIMBOM Ha OO0’ €KT 1 peakili€ro, ska

OTMUCYETHCSA 3 YypaxyBaHHSAM OCHOBHHX BJIACTUBOCTEH 1 (PyHKIIIOHATBHHX
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MOXJIMBOCTEN 00'exTa. SKIO 11el B3a€EMO3B'SI30K, MK JII€I0 1 pEaKIli€lo BiTOMUMA
TO 3aBIaHHS ONTHUMI3alii - I[I€ BU3HAYEHHSI K BIUIMBAaTH Ha O00'€KT 11100
OTpUMATH HOT0 OaxkaHy peaxiliio.

[lomyk onTUMaIbHOTO PO3BSI3KY MOXKE OyTH BHUKOHAHO JEKUIbKOMa
UISIXaMU:

* MarematruHa MOJieNb — [lomyk ontumymys;

* ExcriepuMeHTanbH1 JOCTIIKeHHS H perpeciiitHuit
aHani3 - Marematuuna mojzenb — [lomyk ontumymy;

* YucenpHe MOJICTIOBAaHHS — EKCIIEpUMeHTaNbHI TOCTIIKEHHS i
perpeciiinuii ananiz — Matematuyna Mojieib — [lomyk onTumMymys;

* YucenbHe MOAEIIOBaHHA-->1Io1yK ONITUMyMYy.

Cuctema momryky riio0ajJbHOTO ONTUMYMY J03BOJISIE 3HAUTU TJI00ATBHUN
ONTUMYM JUUISI MaTeMaTUYHOT MOJEI 3 BEJIUKOIO KUIBKICTIO MapaMeTpiB 1 MOXKe
BUKOPHUCTOBYBATHUCS SIK JJISI JTIHIMHUX Tak 1 JyIs HeNiHiiHuX 3a1a4. llle onniero 3
ii mepeBar € Te, IO JlaHa CHUCTEMa MOX€ OyTH BHUKOpPHCTaHa B pI3HUX
omepaniiaux cuctemax (Windows, Linux, Solaris, Unixi ix.), a Takox
nepegdayeHa MOXJIMBICTh BUKOPHUCTaHHS TNapajelibHUX oOuucieHb. Takuii
MIAXIA J03BOJISIOTh 3HAYHO CKOPOTHUTH Yac BHPIIIEHHS MOJENI 3a pPaXyHOK
MOBHOT'O BUKOPUCTAHHSI peCypCciB 0OUMCITIOBATIBLHOT TEXHIKH.

Jlireparypa
1. http://mdop.sf.net
2. Bononmapckuit E. T., Manunosckuit b. H., Ty3 1. M.

[TnanupoBaHKe M OpraHU3aIUs U3MEPHUTEIBHOIO dKcepuMenTa — K. Buia mk.
I'onosHoe u3n-so, 1987. — 28@.

3.  Po3poOka METOAMKH TOIIYKY ONTHMAaAbHUX IMapaMeTpiB IS
HeniHiiinnx moxeneir / M.€. Ckuba, 10.b. Muxaiinoscekuii, E.O. Sukosers/

Bicauk KuiBcbkoro HarioHanbHiI yHIBEPCUTETY TEXHOJIOTiH Ta Au3aiHy. c. 122-
128.
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SIPELILKA H.O.
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OCECUMETPUYHA KOHTAKTHA 3ATAYA JJIA
HPYXHOI'O HUJITHAPA I HTIAPY 3 IOYATKOBUMU
(BAJIMIIKOBUMMUN) HAITIPYKEHHSIMUA

VY pamkax JiHeapu30BaHO1 Teopili MPYKHOCTI B POOOTI PO3IMIISIAAETHCS
PO3B’SI30K 3MiIIaHOT 3aJa4l MPO TUCK MPYKHOTO HIJIIHAPUYHOIO IITamma Ha
map 3 MOYaTKOBUMHM (3aJUIIKOBUMH) HANPYKECHHSAMHU. PO3IIsAHYTI BUIAAKH,
KOJIU I1ap JIEKUTh HA KOPCTKIM OCHOB1 06€3 TepTs 1 Iap >KOPCTKO 3aKPIIJICHUM
13 HeaeOpMOBAHOIO OCHOBOIO ITICIS BHUHUKHEHHS TaM I1OYaTKOBOTO
nedpopmoBanoro crany. JlocmiJpkeHHS BHKOHAaHI B 3arajJlbHOMY BUTJISII JJIS
Teopli BETUMKUX IMOYATKOBUX Jedopmalii Ta pi3HUX BapiaHTIB TeOopili Maaux
MOYAaTKOBUX JedopMaliii mpu AOBUIBHIA CTPYKTYpl MPYKHOTO MOTEHIIANY.
[IpumyckaeThcs, 10 Al ITaMIa BUKIWKAE B mIapi Majie 30ypeHHs OCHOBHOTO
HaIpy>XKeHOTO CTaHy.

CdopmoBaHO MOCTAaHOBKY 3ajaui. B cucTemi KpyroBuxX HIJIITHAPUYHUX
KOOpAMHAT BHMHCAHI TpPaHWYHI YMOBH. BH3HaueHI KOMIIOHEHTH BEKTOpa
NepeMillleHb IJi1 PIBHUX Ta HEPIBHUX KOPEHIB. 3a JOMOMOIOI0 SIKUX OTPUMaHi,
BIIMOBIHO, BUpPa3u MJi BU3HAYEHHS CKJIAJOBUX BEKTOpa HANpPYXEeHb Y
KPYTOBUX IWITHAPUYHUX KOOPJUHATAX.

BpaxyBaBimiu rpaHu4yHi YMOBH OJE€pkKAHO KBa3IpEryJsipHY HECKIHUCHHY
cucTeMy anreOpaiyHUX pIBHSIHb, Yepe3 HEBIIOMI SKOI BHPaKEH1 KOMIIOHEHTHU
BEKTOpA MEPEMIIIEHb 1 HAPYXKEHb Y MPY>KHOMY IITaMI1 Ta mapi. Jana cucrtema
Oyia po3B’si3aHa METOJaMHM YUCEIBLHOTO aHaji3y Ta 3aco0aMu KOMII FOTEPHOI
TEeXHIKU ISl 3aJJaHUX 3HAYeHb MapaMeTpiB. BUKOHAHO 300pakeHHS PO3MOJLTY
HaNPYKCeHb JUIsI HeCTUCHEHUX (moTeHIian baprHeBa-Xa3aHOBUYA) Ta CTHCHEHUX
T (rapMOHIYHMIA MOTEHINIAN) B IAJIIHAPI T4 HA TPAHUIII IIAPY MPHU BiAMOBIIHUX
3HAYCHHSX apaMeTpiB CUCTEMHU.

Bunucani po3B'si3kd 11 CKIHUEHHUX HWIIHAPUYHHUX TUI, Ta PO3B’ SA3KU

JUIS TIapy 3 MOYaTKOBHMH (3aJIMIIKOBHMH) HampyKeHHsMU. ToOTO, oTpumaHi
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aHaJIITHYHI 3aJIeKHOCTI, 10 BiMOOpakarTh BIUIMB MOYATKOBUX HANPYy)XEHb Ha
HaIpyXeHO-1e(pOpMOBaHUN CTaH CHUCTEMH MPYNKHOTO IITaMIa Ta Imapy 3
MOYaTKOBUMHU (3aJTUIIIKOBUMH) HAIIPYKSCHHSIMHU.

Bigmidenuit MexaHiyHHH e()eKT MOYaTKOBUX (3AIHIIKOBUX) HAIMPYKEHb,
AKAA € HACTYNHUM. B IIapl BOHM NPU3BOMASATH Y BUNAIKY CTHUCHEHHS IO
3MEHIIEHHS HANpPY>KEeHb y MPYXXHOMY IITaMIIi, a Y BUOAJKY PO3TITY — 10 iX
30UTBIIICHHS, a JJIs IEPEMIIIeHb — HABIAKHU.

[Tpu HaOIMKEHHI TOYATKOBUX (3AJIMIIIKOBUX) HAIIPYKECHbB JI0 3HAYCHb, 10
BIIMOBIIAIOTh  MOBEPXHEBIM  HECTIMKOCTI  miapy, 3'MBIAIOTbCS  edexTu
«pPE30HAHCHOTO» XapaKTepy He TUIbKM Yy 1Mapi, ajge HW y TPYKHOMY
UUJTIHAPUYHOMY  IITaMIli, NPUUYOMY HANpPY>KEHHS W MEepeMilleHHS Yy
B3a€EMOJIIOUHX TLIaX Pi3KO 3MIHIOETHCS.

BusiBneHui#i mnpu  JOCHIIKEHHI BIUIMB MOYATKOBUX  (3QJHMIIKOBHX)
HaMpyXeHb€ CYTTEBUM JJIS CTUCHEHHUX Ta HECTHCHEHUX TILI 1 MOBUHEH

BpaxOBYBATHUCS MPH PO3paxyHKax Ha MIITHICTh JeTaJICH MallIMH Ta KOHCTPYKIIIH.
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CEKIIISI 8 / SECTION 8

HOBI IPUHIUIIU TEXHOJIOI'TI BAMIPIOBAHHS /
NEW PRINCIPLES OF TECHNOLOGY OF MEASUREMENT

CHESANOVSKY!I I.
KARPOVA O.V.

Khmelnickiy State University, Ukraine
Chii-0O1@mail.ru

COHERENT TREATMENT OF IMPULSIVE SIGNALS IN
AN ACTIVE RADIO-LOCATION

At impulsive location, providing of coherent tream of signals is an
intricate enough problem. It is related to thatloa different stages of sounding
the differentis not determined constituents whifierathe scope considerably
affect form and properties of signals are mortgagesignals. Principal reasons
of origin of these constituents are two: subzewctess of recreation of signal
in transmitters and distortions of signal at aeaetibn. Nowadeys there are
plenty of methods tofight against them, howevereigedient use them.
Fluctuation constituents which are mortgaged bsaasimitter can be measured
with the aim of their further use as additional miadion. Thus winning after
the width of basic petal of the module of crosselation function of complex
by-pass (CFCB) at such approach can fold from drots one to ten times. In a
table 1 results over of calculation of the potdntiaaning are brought after the
width of basic petal of CFCB at the account of @liisbns of signals which
sound which formed by an impulsive transmitter wathmicrowave oscillator
type of magnetron three centimetre range.

Accounts of the indetermined constituents are bnbugat the reflection
of signal contain information about the functionreflection of object, that at
the application between periodic treatment enab@ssiderably to promote
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coherentness of treatment. As design results shanning in the value of
coefficient of coherentness, depending on the géwaéform of beating back
surface can fold a few times.

Table 1

Results of numerical experiment

Af after AF after Basic Level

¥, - Hertzs| 1s | petals of of
Hertzs | CF sidelobe
O,2‘L’i O,8‘L’i 0175,] -23

10-16 | 510 | 0,37 | 0,77 | 0.175; -25
O,4‘L’i O,6‘L’i 0167E| -25.84
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the basis of analysis of them internal phase aqglufncy instability// Collection
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INTELLIGENCE METHOD OF SOFTWARE QUALITY
EVALUATION AND PREDICTION

Research is dedicated to development of artifioc@lral net's method of
software quality evaluation and prediction, whicto\pdes the realization of
comparative analysis of different project versi@m& selection of the best of
them accordance its characteristics on the baslefn stage metrics analysis.

193
IV Ukrainian-Polish Scientific Dialogue



IV Ykpainceko-Ilonscoki Haykoei /lianocu

The necessity and actuality of scientific reseamthsoftware quality
evaluation and prediction comes from the resultstiid software metric
evaluation methods analysis.

The main parameters in the selection of softwaogept version are the
design cost and time and designing company repuatabiut decisions on the
basis of these parameters are not always guartdrmgaroper software quality.
Predicted evaluations of designed software comyylexnd quality give the
prediction about complexity and quality of concreteject version realization
and allow comparing the different project versiow$ien the cost and time is
approximately equal. The proposed approach providhes motivated and
grounded decision about selection of the projecsiga on the basis not only
cost and time, but also considering quality chanastics.

Research showed that in future attention shoulgaie to the solution of: 1)
the problem of metric information lack to increggiof the training and testing
samples size; 2) the development of designed sodtwamplexity evaluation
metrics from the viewpoint of the maintenance diifty or simplicity, usability
and the effectiveness of the methods chosen toestie task; 3) ANN
architecture optimization and ANN performance fimttselection.
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POMIARY IMPULSOW ELEKTRYCZNYCH | tA SCIWO SCI
EKSPLOATACYJNE POWLOK W EGLIKOWYCH
NANOSZONYCH OBROBK A ELEKTROISKROW A

W artykule przedstawiono wyniki pomiarow i analizimpulsow
elektrycznych podczas obrobki elektroiskrowej. Dad#é uzyto elektrod
robocz z WC-Co (anada), natomiast materialem na ktory ziadglvano
impulsami elektrycznymi byta stal C45 (katoda). Farm przebiegu pdu |
napkcia wyladowania elektrycznego wykonano za poispecjalnie do tego
zbudowanego ukfadu pomiarowego.

Wykonano réwnie¢ badania wybranych wdaiwosci eksploatacyjnych
powitok naniesionych elektroiskrowo za poraoelektrody WC-Co. Ocen
wlasnaci przeprowadzono na podstawie obserwacji mikréstmy, pomiarow
chropowatéci i mikrotwardagci oraz bada tribologicznych i odporni
korozyjne,j.

Powloki tego typu zwikszy odpornd¢ na zuycie scierne nargdzi i
elementéw maszyn.

Podsumowujc uzyskane wyniki bada naleey zaznaczy, ze zbudowano
uklad pomiarowy, ktéry skiada esi z urzdzenia EIL-8A, oscyloskopu
cyfrowego TDS 210 (Tektronix) oraz sondy cyfrowgpu CM-05. Uktad
zapewnia pomiary podstawowych wiedko elektrycznych, tzn. pdu |
napkcia impulsu elektrycznego. Uklad umivia réwniez cyfrowa obroble
tych wielkasci, w tym wyznaczenie dodatkowych wieflab elektrycznych, np.
mocy chwilowej impulsu elektrycznego.
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Wady zastosowanego ukladu jest #Hiewos¢ rejestracji tylko dwoch
przebiegébw oraz stosunkowo wolny proces przesytdaiaych z oscyloskopu
do komputera. Poza tym zastosowany w badaniachowyfroscyloskop
pomiarowy zbudowany jest na bazie 8-bitowych kamefwornikowych, co
zmniejsza dokiadrié pomiaru. Alternatywnym rozwzaniem jest gycie w
miejsce oscyloskopu wielokanatowej 14-bitowe] kakigntrolno-pomiarowej,
zapewniaicej dua szybka&¢ 1 dokladnd¢ przetwarzania A/C przy
wykorzystaniu bufora FIFO lub kanatu DMA. Otrzymactearakterystyki gdu
I napkcia wytadowania elektrycznego mpgostzy¢é do optymalizacji procesu
ESA, co pozwoli na ksztattowanie warstw o dhkoaych wiasnéciach
uzytkowych.

Powitoki WC-Co naniesione elektroiskrowo charaktewyaty st znacznym
wzrostem chropowatei Ra, w stosunku do chropowato materiatu podioa.
Wzrost chropowatei nie zawsze jest wad w pewnych przypadkach
chropowata powierzchnia me by wykorzystana jako zasobnik smaru, do
intensyfikacji wymiany ciepta oraz katalizy. Anaizmikrostruktury powtoki
naniesionej elektroiskrowo wykazalge w powtoce znajdgjsic mikropeknigcia
i pory. W wyniku obrobki elektroiskrowej otrzymanpowtoke WC-Co o
sredniej mikrotwardéciwardaci 621 HVpo4 podczas gdy mikrotwardd
materiatlu podiga (stali C45) wynosita 135 H\, Badania oporéw tarcia
wykazaty,ze najnisze wartéci wspotczynnika tarcia uzyskano przy afreniu
9,8 N, ktérego wart&& oscylowata na poziomie 0,45+0,52. Badania odparino
korozyjnej dowiodly, ze powloka WC-Co nalmna elektroiskrowo
charakteryzuje si prawie dwukrotnie wiksz odporndcia korozyjra w
odniesieniu do stali C45.
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XMeNbHULKAN HAlMOHAIBHBIN YHIBEpCHUTET, YKpaiHa

U3MEPEHUMN PASMEPOB HAHOYACTHI]
MHOI'OYACTOTHbBIM ®A30BbIM METO/IOM

N3roroBneHne HaHOYACTUI] TPEOYET KOHTPOJISI UX Pa3MEPOB U OMPEACIICHUS
pacnpeneneHuss pa3MepoB. s pemeHus 3TOM 3aJayd NPUMEHSIOTCS Pa3HbIe
MeTOAbl. B MX OCHOBE JIeKAaT METOABI CKAHUPYIOLIEW 30HIOBOM MUKPOCKOIIUU
(C3M), peHTreHOBCKO# maudpakiuu, AUHAMUYECKOTo cBeTopaccesuus. C3M
MOJpa3aeisieTCsl Ha ONTHYECKUE W HeonTtuueckue. IIpm atomM, atum meromam
CBOMCTBEHHO PsiJl HEIOCTAaTKOB. TakMX KakK: TOYHOCTb OIPEAEIIEHHUS Pa3MEpOB
HAHOYACTHUL OIPEAEIAECTCS BU3YaAIbHO, OTHOCUTEIIBHO METOK Ha JKpaHe
CKaHHUPYIOIIETO MHUKpPOCKOMa. OTO CYIIECTBEHHO YBEIWYUBAET OLIUOKY
M3MEPEHHS Pa3MEpOB HAHOYACTHUL. MeToabpl TMHAMUYECKOTO CBETOPACCESHUS
MMEIT PsAJ HEIOCTAaTKOB. 3aBUCHUMOCTb pe3ylbTaTa OT aJAEKBATHOCTH
MaTEeMaTUYECKOU MOJEIIH, MOJIOKEHHON B OCHOBY KOPPEJSLIMOHHOIO aHalu3a,
OLICHUBAETCS HE pACIHPENEICHUE YacTULl MO pasMepaM, a paclupeieiieHue
arJaoMepaToB YaCTHIL 110 pa3MepaMm.

Jlna peuieHust 3a7ayv IOBBIIIEHWS TOYHOCTH M aAE€KBATHOCTH W3MEPEHUM
npejyiaraeTcsl MUCIOJIb30BaTh MHOTOYAacCTOTHBIM (ha30BBIM METON H3MEpEHUs
paccrosinuii. JlanHbIi MeTO1 0a3UPYIOTCS HA TEOPUU MHOTOYACTOTHBIX (Da30BBIX
M3MEpPCHUN pacCTOSHUNM KO MHOTUM OOBeKTaM. B OCHOBE TeopuM JICKHUT
SBJICHUE HAJIOKEHUSI CUTHAJIOB OTPAXECHHBIX OT TPaHULl pPa3JECICHUS CpEN.
Takumu rpaHunaMu MOTYT OBITH W TMEPEXOJAbl KHAKOCTh — HAHOYACTHUIIA, a
TAaKK€ BO3AyX - HAHOYACTHUIIA.

Ajanrtaiusi MHOTOYacTOTHOTO (Pa30BOro MeTojAa JJIsi U3MEPEHHS pa3MepoB
HAHOYACTHUL[ TMPUBOJUT K HEOAXOAMMOCTH HCIIOJb30BAHUSA  JIA3€PHOTO
W3JyYEHHS a KaUeCTBE 30HAUPYIOLIETO CUurHana. B aTom cirydae, JJIMHHA BOJIHBI
30HAMPYIOLIET0 CUTHAJIA COMNOCTaBHMMa C pa3MepaMyd HAHOYACTHUL], 4YTO

IMO3BOJIAACT MCIIOJIB30BaTh €€ B KAYCCTBC OTAJIOHA ITIPpHU IPOBCACHUHU HSMGPGHHﬁ.
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CxeMa YCTaHOBKM BKJIIOYaeT B ce0s HCTOYHUK JIA3€PHOTO HU3IYUYCHHS,
MOJYJISTOP, TEHEepaTop MOIAYJIUPYIOIIEr0 CHUTHala, JABa MOJYINPO3paYHUX
3epkana, PEerucTpaTrop Hu3JydeHus, UHTephepoMeTp, HUCCIeAyeMblii o0pasell,
BUYHCIUTEIbHYIO CHCTEMY. JlazepHOe H3IMydeHHE NOPOXOAUT MOAYJATOP H
MOJYJIUPYETCA MO aMIUIMTyAE. 3aTeM, IMOXOAS 4Yepe3 JBa MOIyHpO3payHbIX
3epkaia, monajaeT Ha uccieayemblid oOpaser. OTpaxasch OT OJHOW U BTOPOM
MOBEPXHOCTEN HAHOYACTHI], HAKJIAABIBAsIChb APYr Ha JApyra, QopMmupyercs
OTPa)XEHHBI CUTHAJ. DTOT CHUTHAJl OTpa)kaeTcsi B OOpaTHOM HampaBJICHUH.
Otpaxasch OT MOJYNPO3PAYHOTO 3€pKajia, OH IOCTYMAEeT Ha PErucTpaTop
u3nydeHuss U uHtepdepomeTp. M3mepsisi 3HaUEHUS aAMIUTUTY] OTPa)KEHHBIX
CUTHAJIOB M pa3HOCTH (a3, NpU pa3HUX MOAYIUPYIOUIUX TapMOHHUYECKUX
cuUTHanax, OmpeAenseTcs  aMIUIMTyIHO-4acTOTHas W  (a3oyacToTHas
XapakTepuCTUKu. B pe3ynbpTaTe UX MaTeMaTHYeCKO 00pabOTKH, ONPEAEISIOTCS

pa3Mepbl HAHOYACTHII.
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CALL FOR PAPERS

MINISTRY OF EDUCATION, SCIENCE, YOUTH AND SPORTS OF
UKRAINE
(aniona,, KHMELNITSKY NATIONAL UNIVERSITY
. "x@, KYIV NATIONAL UNIVERSITY OF TECHNOLOGIES AND
; DESIGN
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@ KHERSON NATIONAL TECHNICAL UNIVERSITY

Technical University of Ostrava, Czech Republic
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iR Technical University of Kosice, Slovakia
* AGH University of Science and Technology, CracowlaRd

Dear colleagues
Organizing committee invites you to take part in Inernational Conference:

« ADVANCED TECHNOLOGIES IN TEXTILE INDUSTRY »

9-11 October, 2012
KHMELNITSKY NATIONAL UNIVERSITY, UKRAINE

Presentation content focus:
Textile chemistry.

Environmental protection and resource- and energyaving technologies .
Fabric studies.

Progressive technologies in textile manufacturing.

Textile design.

Commodity research and control over goods qualityn textile industry.

S T oA

7. Modern trends of clothing technology and design.

Distribution of First Announcement is planed in Jaruary 2012

Contact information: konfer. XNU@gmail.com
http:/mwww.khnu.km.ua/

PhD, Assoc. Prof. Svitlana Karvan,

Department of Chemistry, Khmelnitsky National Unsigy, Ukraine

sv.karvan@gmail.com

Tel.: mob. +38-0679270648

PhD, Assoc. Prof. Olha Paraska,
Department of Chemical Technology,
Khmelnitsky National University, Ukraine
paraska_o@mail.ru

Tel.: mob. +38-0506901619

We look forward to seeing you among
the participants of our Conference!
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HAYKOBE BUJIAHHA

Te3u HayKOBUX IIpalb
MDKHapOJAHOT HAYKOBO1 KOH(pEpeHIIii

IV Ykpaincsko-Iloabcebki HaykoBi [ianoru

Bionogioanvnuii 3a eunyck:
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