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IITAHOBHI YYACHUKHU MI’)KHAPO/JHOI

HAYKOBO-TEXHIYHOI KOH®EPEHIIII!

[Ilupo BiTar0 ydYacHUKIB Ta OpPTaHi3aTOpPiB
cnutbHOI KOH(pepeHiii, mnpucBsueHoi 50-piudio
CTBOpEHHs Kadenpu ximii Ta XIMIYHOI 1HXKeHepil
XMENBHUIIBKOTO  HAI[IOHAJBHOTO  YHIBEPCHUTETY

«Cy4vacHl XIMI4HI TEXHOJOrii Ta maTepianu s

MIPOMUCIIOBOCTI Ta JOBKULIIS !

XMeNbHUIIbKUN HaIllOHATBHUM YHIBepcUTeT — HaWOubmui Ha [lomimmi
BUIMNA HaBYAJIBHUU 3akjiaj, skuid OyB 3acHoBaHuM y 1962 pomi. B oro
1ICTOpit0, B PO3BUTOK HAaYKOBUX JOCHI)KEHb BaroMi CTOPIHKU BIHCAIA BYEHI
kadenpu.

[I’sTaecar pokiB ToMy Oyia cTBopeHa Kadeapa XiMidHMX TeXHONOriH. i
3acHOBHUKOM OyB Myxusa CraniciaB HOmianoBu4, K.X.H., JOIEHT. 3HAYHHIA
BKJIaJ B po3BUTOK Kadenpu BHecnu Kpyrios Bomogumup KupuinoBud K.T.H.,
noreHtT (1972 — 1973 pokmn); ['an3rok Jleonin Imaiy k.X.H., noueHt (1973 — 1987
pokn); TeOmsmkina Jlronmuiaa IBamiBHa K.T.H., goueHT (1987 — 1994 pokn);
lansztok Jleonin lmiu n.1.H., npodecop (1994 — 2001 pokwu); Manaztok Irop
AnppirioBud 1.T.H., mpodecop (2001 — 2019 pokn).

[lepmnii BUMyCK 1HKEHEPIB XIMIKIB-TEXHOJIOTB CHeliaIbHOCTI «XiMIYHa
TEXHOJIOTd Ta O0JIalHAHHSA ONOPSIKYBaJbHOIO BUPOOHUUTBA» BiAOyBCs 1972
poky. Y 1977 pomi Ha 6a3i miony bynuaky noOyty Oysna cTBopeHa gabopaTopis
3 TEXHOJOTIA XIMIYHOI YHMCTKH Ta MpajibHOro BUpOOHUITBA. Y 1979 pomi
BiNOyBCA MEpIIMK BHUIYCK CTYIEHTIB-3a04HMKIB, a y 1982 Tta 1983 pokax
BiIOYBCS BUITYCK MaKCHMaJIbHO1 KUIBKOCTI CITeriamicTiB — 86.

Ha 0a3i kadenpu ximiuaux TexHoisorid y 1992 ta 1993 pokax Oynu

BIJIKPUTI HOBI CHEIIaJbHOCTI B yHIBepcHUTeTl «TEeXHOJOTris eIeKTPOXIMIYHUX
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BUpoOHUIITBY 1 «[IpomMuciIOBa €KOJIOTISI Ta OXOpPOHA HABKOJIMIIHBOTO
cepeoBUINay BIAMOBIIHO, a 3 1994 poky 1 acmipaHTypa.

VY 1997 poui Oyna 3ampoBajKeHa OCBITHSI MIATOTOBKA 3a MOJBIIHOIO
CHEIIaTBHICTIO THXEHEP-XIMIK, 1H)KEHEP-EKOHOMICT 1 BiIOYBCS MEPIINNA BUITYCK
CHeIianicTiB 3a HanmpsMOM « TeXHOJIOT1s €IeKTPOXIMIYHUX BUPOOHUIITBY.

Y 2014 poui wa kadempi Oyma  BigKpuTa  CHEIIATBHICTH
«[Iprpo100XOpOHHI XIMIYHI TEXHOIOTTI».

Buknagaui 1 BueHi kadenpu, COTHI 1i BUIYCKHUKIB 3pOOWIN BEIIMKUN
BHECOK B PO3BHUTOK XIMIUHOI IMPOMHUCIOBOCTI YKpaiHU, CTBOPUIN HOB1 HAyKOBI
HANpPSIMKU B raiy3i.

Kadenpa mnumaerbcss CBOIMH JIOKTOpaMH TEXHIYHHUX HayK [ aH3IOKOM
Jleonigom Immiuem (1993 pik) Ta Manmztokom Iropem AwnpapiitoBuuem (2012
pIK).

32019 p. kadeapy o4oIIIOE KaHIUIAT TEXHIYHUX HAYK, IOLUEHT [BaHIilIeHa
Terstna BonogumupisHa.

[IpoBenenHs cHuIbHOI KOH(EpPEHIIT Mae€ TO3UTUBHO BIUIMHYTH Ha
MiIBUIICHHS €(PEeKTUBHOCTI HAYKOBHMX JOCIHIDKCHb Kadeapu, sKa Ipaloe y
TaKii BaXJIMBIN JJIsI IPOMMCIIOBOCTI TalTy3i.

YneBHeHui, 1o npodeciiiHa IUCKyCis Ta OOMIH JOCBIJIOM JaJyTh HOBUM
IMITyJIbC  MOAQJIBIIOMY PO3BUTKY TMPIOPUTETHUX A YKpaiHu ramysei,
BIIPOBQ/PKCHHIO CYYAaCHMX TEXHOJIOTIH MIJBUIIEHHA eHeproeeKTUBHOCTI,
€Hepro- Ta pecypco3depekeHHs.

baxato BciM ydacHMKaM KOH(epeHIl yCIiXiB, KOHCTPYKTUBHOI pOOOTH 1

HOBUX 3700yTKiB!

PexkTop XMenbHUIIBKOTO HAIIIOHAIBHOTO YHIBEPCUTETY
Unen Kopecnonaent Akaaemii [lenaroriuanx Hayk Ykpainu,

I.T.H., ipodecop S e Muxkona Ckuba
F
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materials

YIK 677.027.625
STUDY OF THE EFFECT OF TITANIUM DIOXIDE NANOPARTICLES
ON THE STRUCTURAL PARAMETERS OF STYRENE ACRYLIC
POLYMER

I. Horokhov, V. Lavrik, N. Skalozubova, T. Asaulyuk

Kherson National Technical University, Ukraine

Among the directions for slowing down combustion processes, the
introduction of nanoparticles into flame retardant finishing compositions as
thermophysical additives is promising. Nanoparticles of metal compounds
showed good results in reducing flammability, since these substances are
resistant to temperatures up to 1000°C (hydroxides, carbon nanotubes, etc.) or
decompose at temperatures below 400 — 500°C (hydroxides, salts). Metal oxides
are also able to catalyze coke formation processes and form a protective layer on
the surface of a burning polymer.

The most studied metal oxides include titanium dioxide, which in addition
to thermal properties has a number of defining characteristics: non-toxicity,
good electrical, chemical, thermal and photocatalytic properties.

For impregnation of nanoparticles, polymers or polymer blends are most
often used. Due to the combination of various functional features, the formed
nanocomposites are capable of providing excellent, often synergistic, material
properties.

It is known that the introduction of fillers in polymers significantly
changes the properties of polymer composite materials. In this regard, the study
of the influence of fillers on the structural characteristics of the polymer films is

of particular importance.

10
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The goal of the work is to study the effect of nanosized titanium dioxide

on the structural characteristics of styrene acrylic polymer Lacrytex 430.

A polymer nanocomposite was created by introducing previously
prepared suspensions of titanium dioxide in various concentrations into an
aqueous dispersion of a styrene acrylic polymer. Structural parameters of
polymer films filled with titanium dioxide were determined by sol-gel analysis
through the equilibrium swelling of nanocomposites in solvents.

According to the results of the study, it was found that the introduction of
titanium dioxide nanoparticles into the styrene acrylic polymer Lacrytex 430
does not lead to an improvement in the structural parameters of nanocomposites.
At a concentration of nano-TiO, up to 2 wt%, the average molecular chain
length and the degree of crosslinking remain unchanged. Increasing the
concentration of titanium dioxide reduces the studied parameters. As can be seen
from the data obtained, the TiO, content above 3 wt% increases the average
molecular length, reduces the crosslinking density, which may be a consequence
of the agglomeration of particles of titanium dioxide in the polymer.

Based on the results of studying the interaction between the nanofiller and
the polymer matrix, it was found that titanium dioxide does not change the

structural parameters of the polymer at a concentration of 1 — 2 wt%.

11
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UDC 687.17

DETERMINATION OF PHYSICAL PROPERTIES
OF NEW COMPOSITE TEXTILE MATERIALS

V. Vasylenko

Kyiv National University of Technologies and Design, Ukraine

Textile composite materials (TCMs) are materials obtained from
dissimilar materials arranged according to a certain scheme, with a clear
boundary between the components, by connecting the individual layers with a
binder, whereby the composite material should acquire additional new properties
that none of its individual components has. To obtain composite textile
materials, the processes of weaving, knitting or bonding of finished textile
fabrics into a multilayer structure by other methods are used. One of the
effective methods which allows to regulate the structure and, accordingly, the

properties of composite textile materials, is layering and hot-melt bonding of

individual textile fabrics into a multilayer structure.

Fig. 1. Elaborate composite textile materials: a) polyester two-layer knitted
fabric;
b) textile composite materials- TCM2 (components TR1 + NMB1 + KTM);
¢) TCM3 (components TR1 + NMB2 + KTM)

Using this method, we have developed new types of composite textile

materials, the composition of which includes: the top layer which is a polyester

12
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two-layer knitted fabric; the middle layer which is a non-woven fabric produced

by PTF “Velam” based on cotton waste and polyester low-melting threads of the
“core-shell” type, and regenerated polyester fibers in the ratio of 60/20/20
(sample NMB1) and 70/20/10 (sample NMBZ2). The bottom layer is a warp-
knitted adhesive knitted fabric in the structure of which a low-melting fusible
polyethylene thread is knitted, which comes to the surface.

Using the hot-melt method and an ERBO EB-R2 press, the following
types of composite textile materials were obtained at a temperature of 200 °C
and a pressure of 0,055 MPa:

- Double-layer fabric TCM1 (components TR1 + KTM);

- Two versions of three-layer fabrics:

* TCM2 (components TR1 + NMB1 + KTM);

* TCM3 (components TR1 + NMB2 + KTM).

The developed composite textile materials are planned to be used as
functional inserts and internal details in various types of modern sports, walking
and indoor footwear.

One of the important factors that ensure the footwear comfort is the ability
of composite textile materials to absorb and transmit water vapor. It is a known
fact that a person feels and reacts to even a slight change in humidity within the
intra-footwear space, so an increase of this parameter creates a feeling of
discomfort. In a general case, moisture transfer and subsequent removal of
moisture released by the foot from the microclimate of the intra-footwear space
into the environment is carried out through the processes of moisture sorption
and diffusion through systems of end-to-end interfibrous, interfilament, surface
and other macro- and micropores in composite textile materials, and desorption
into the environment.

The moisture released by the foot inside the footwear is distributed as
follows: about 70% is adsorbed by the layers of the upper material, 15% by the

insole, and 15% is removed through the clearance gaps of the outer edge.

13
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Moisture is partially absorbed and retained in the materials (moisture absorption

process), partially diffuses through the composite textile materials layers and is
released into the environment (vapor permeability process).

The study of vapor permeability of the developed composite textile
materials was carried out according to the standardized method [3] at a
temperature gradient of 13 °C. For two-layer composite textile materials, vapor
permeability figure is 10.8 mg/cm® x hour. In three-layer composite textile
materials, this figure is slightly lower, which to some extent depends on the
fibrous composition of the nonwoven middle layer and is equal for TCM2 to
10.3 mg/cm?® x hour and 10.0 mg/cm® x hour for TCM3.

It is also possible to reduce the humidity in the intra-footwear space via its
good ventilation. The parameter that characterizes this factor can be considered
the air permeability coefficient. For the developed materials, it was determined
by a standardized method [4] with a pressure drop of 49 Pa. The air permeability
of two-layer composite textile materials is approximately 300 dm®m?xs, being
somewhat lower for three-layer composite textile materials epending on the
middle layer composition, and for TCM2 is equal to 200 dm®m?®xs. The
obtained values of vapor and air permeability of composite textile materials

indicate their ability to ensure a fairly high level of quality indicators.

14
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LITERATURE REVIEW OF ELECTROSPUN INTRINSICALLY

CONDUCTIVE POLYMER NANOFIBERS IN TERMS OF
ELECTRICAL CONDUCTIVITY

H. Gedikli
Ulutek Teknopark, Bursa, Turkey

The aim of this work is briefly explanation of up to date investigation of
electrospun conductive nanofibers. As an intrinsically conductive polymer
Polyaniline is obtained easly as a low cost material and with fabrication method.

Intrinsically conductive polymer is an organic polymer that possesses the
electrical, electronic, magnetic, and optical properties of a metal while retaining
the mechanical properties, processibility, etc. commonly associated with a
conventional polymer. Polyaniline (PANI) is found to be the most promising
because of its ease of synthesis, low cost monomer, tunable properties, and
better stability compared to other intrinsically conductive polymers.[1]
Polyaniline has conjugated structure which means electrically conductive.
Undoped polyaniline has a conductivity of 6.28x10~° S/m, whereas
conductivities of 4.60x10> S/m can be achieved by doping to 4% HBr. [2]
PANI is a semiconductive material and there are many usage areas of it such as

flexible devices, photovoltaic cells, LEDs, OLEDs, transistors, sensors etc.

PANI formula PEO formula

Ao

Polyethylene oxide (PEO) is also a polymer which has some properties

Iz

such as it is readily used in a variety of applications, It imparts lubricity,

binding, water retention, thickening and film formulation.

15
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PANI/PEO is a blend in nanoscale so it is named as nanocomposite.

Polyaniline in various forms has been widely explored as an electrode material
for supercapacitors due to its high theoretical charge storage capacity, facile-
cost-effective synthesis, good mechanical strength and ultrafast charge transport.
However, commercialization of such pristine forms is very much restricted by
low solubilities, rapid agglomeration during device design accompanied by poor
electrochemical life and fast environmental decomposition. The blending with
nano-carbon materials, metal oxides and other competent materials, may result
in high quality materials “nanocomposites” with superior features is ideally fit
for future generation energy storage devices. [3]

There are several nanofiber fabrication methods. Polyol synthesis,
microemulsion, electrospinning, sol-gel method, hydrothermal synthesis,
chemical vapor synthesis, and plasma enhanced chemical vapor deposition
technique are some of the most commonly used chemical methods for the
nanofiber synthesis. But this essay only focused on electrospinning fabrication
method.

Electrospinning: It is a fabrication method which was patented by

Formhals (1934), wherein an experimental setup was outlined for the production
of polymer fibers using electrostatic force. If it is obtain to fibers, the process is
named as electrospinning. In other words, electrospinning is a fabrication
method that obtaines nanofibers thanks to an electrically charged jet of polymer
solution or polymer melt.

The conjugated polymers are not conductive, since they are covalently
bonded and do not contain valence band like pure metal does. It is universally
agreed that the doping process is an effective method to produce conducting
polymers. Doping allows electrons to flow due to the formation of conduction
bands. As doping occurs, the electrons in the conjugated system, which are
loosely bound, are able to jump around the polymer chain. Electric current will

be produced when the electrons are moving along the polymer chains. Several

16



Advanced chemical technologies and materials for industry and the environment
examples of conjugated conducting polymers are polyaniline, polyacetylene,

polypyrrole and polythiopene. [4]

The structure of a typical conjugated polymer chain as below:

PANI has a band gap around 2,5 Ev . PANiI/PEO electrospun nanofibers’
fabricated as 350 nm diameter. According to electrospinning method; decreased
diameter may be created by decreased viscosity of bicompenent polymer
solution. The hopping mechanism is the way of electron mobility in
nanocomposite mats which are obtained by electrospun mats. The morphology
and diemensions of nanofiber are related to solution properties, solvent
properties and process parameters. The solution consantration is a significant
process parameter and it effects spinnability of fibers and fibers properties in
terms of morphology and diameter. When the concentration of polymer
increased electrospun fiber diameter and fiber defects (ex. Droplets) increase.

The aim of PEO addition to PANi is to have more free volume for
polymer molecules in order to provide more way for electron mobility.

The below table [5] shows conductivity of PANI/PEO and PANI/PMMA
blends; 100

001 ; ;

0.001 OPAni-PMMA Blend

Fiber Conductivity oy (S/cm)

T APANi-PEO Blend
0.0001 MPuyre PAni

0.00001
0 02 0.4 06 08 1

Weiaht Fraction Doped-PAni in Fiber
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The doping is needed in order to increase of electrical conductivity of

polymer nanofiber. There are negative and positive types of doping and it is
named as redox reactions in chemistry literatiire. P-doping: Some of the n-bonds
are oxidized by adding the polymer with an oxidizing additive such as iodine,
chlorine, arsenic pentafluoride etc. N-doping: Some of the n-bonds are reduced
by adding the polymer with a reducing additive such as lithium, and sodium
naphthaline. When a polymer chain dopped it provides more way to electron
mobility due to electron extraction from 7 bonds that is named hole or free
electron adding to bond.

In conclusion, it is clear that electrically conductive polymers will be used
more in the future due to their good properties.

The electrospinning method is also very suitable fabrication method for
nanofiber production because of it has adjustable process parameters which

effects final nanofiber morphology and size.
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THE PROCESS OF ORIENTATIONAL DRAWING OF
AMORPHOUS CRYSTALLINE POLYMERS OF
THE SPHERULINE STRUCTURE

O. Synyuk
Khmelnitskyi National University, Ukraine

The transition process of amorphous crystalline polymers from the non-
oriented to highly oriented state is one of the stages of obtaining high-strength
fibers and films used as reinforcing elements of composite materials. The
change in the elastic properties of morphine-crystalline polymers during the
drawing process is associated with a finite deformation of the main levels of the
supramolecular structure (SMS). The analytical solution of the problem was
found using the method of sequential recording of interactions of different levels
of the supramolecular structure of an amorphous-crystalline medium by
establishing the functional dependence of the material characteristics on the

parameters of SMS and manufacturing technology.
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NEW ENVIRONMENTALLY FRIENDLY TECHNOLOGY AND
SORBENTS FOR CLEANING OF GASOLINE AND WATER

A.Ganzyuk
Khmelnytskyi National University, Ukraine

Sustainable socio-economic development of any country means the
operation of its economics when the growing material and spiritual needs of the
population are satisfied, the rational and environmentally safe management and
sustainable use of natural resources are ensured, favorable conditions for human
health, conservation and renewal of environment and natural resources of social
production are created. Compliance with the principles of sustainable
development should be an integral part of the approach to manufacture. By
reason of the rapid economic growth of developing countries, there is a need to
reduce the degree of influence of manufacture including greenhouse gases due
to using the new technologies, new partnerships and management of business,
efficient energy production and water supply in industry. Today the cost of
production can be assessed not only in the currency, but in the amount and cost
of consumed energy and water.

Therefore the technology to obtain and use new efficient sorbents on the
basis of natural mineral saponite has been developed for reduction of negative
impact on the environment and conservation of resources (gasoline, water).
Khmelnytsky region is the only region in Ukraine where the deposit of saponite
clay was discovered. This is the unique natural clay mineral which makes up a
province of bentonite raw materials with potentially useful and promising
properties. The deposit of Khmelnitsky saponite is 100 million tons. The layer
thickness is 10-40 m, the power of revealed rock is 10-20 m. The most explored
deposits of Tashkiv and Varvariv saponite mineral have the reserves about 60

million tons. This is a mineral of the group of layer silicates (phyllosilicates),
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smectite group, with a high content of magnesium oxide in which the aluminum

ions are almost completely replaced by magnesium ions and silicon ions are
partially replaced by aluminum ions. Saponite contains the ions of iron, nickel
and sometimes chromium as isomorphous admixtures.

The chemical composition of saponite (Tashkiv deposit) is following:
(mass %): Si0,-52.59; Fe,03-17.01; Al,05-14.98; MgO0-9.30; Ca0-3.77; TiO,-
1.64; Mn0,-0.35; SO,-0.16; V,05-0.13; Cu0-0.033; Zn0-0.026; ZrO,-0.011.

The physical and chemical properties of saponite and sorbents were
studied by different modern methods: isotherms of sorption — desorption of
nitrogen; thermogravimetric analysis; scanning electron microscopy; X-ray
diffraction; atomic absorption spectroscopy; gas chromatography, IR-
spectroscopy.

We used natural mineral sorbents of different degrees of dispersion, their
activated and modified forms for cleaning of gasoline with octane number 92
resulting in increase in octane number of gasoline up to 95 and more which was
determined by research and motor methods. Treatment of gasoline by sorbent
was carried out for 5 min. using ultrasound system then sorbent was separated
by centrifugation and settled as sediment. Refined gasoline was investigated
using gas chromatography with high degree of resolution.

Study of motor emissions (CO, CO, and hydrocarbons) was carried out on
gas analyzer "Infrakar" at two conditions (active and no-load operation,
acceleration speed is 90 km/h.). After using cleaned gasoline the content of CO
decreases to 0.17%, CO, — to 8.67% and hydrocarbons — to 0.474 ppm (no-load
operation) and accordingly 1.40%, 11.44% and 0.289 ppm (active operation).

The technology of sewage treatment is based on the preparation and
application of the different forms of saponite sorbents (powder, granules). Firing
temperature and time, sequence of stages of crushing and burning affect the

sorption properties of granular saponite.
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The following technology is the most effective and ensures the high

adsorption properties in respect of all metal ions and Methylene Blue dye:
modification of saponite by non-organic substances — cylindrical pellets
forming — air drying — crushing and sifting of grains — burning at 600-700°C
for 1 hour.

Our research has shown that modified forms of saponite are characterized
by high adsorption properties and remove more than 40-60% of heavy metals
ions (Strontium (89), Lead, Cadmium, Copper, Iron) from model polluted water
and 98-100% — from natural specimens.

Hydrophobic organic-mineral sorbents can be used in petrochemical and
machine building industry, particularly to the process of water purification from
dissolved petroleum products and organic substances, elimination of petroleum
spill. Technological scheme for producing of organic-mineral sorbent based on
saponite clay includes three consecutive processes: pre-drying of clay,
hydrophobization and cooling. Environmentally friendly high-molecular silicon
compounds polyorganilsiloxanes were used for modification of saponite.
Sorption capacity of hydrophobic sorbents for petroleum products is 14.4-16.6
g/g, sorption capacity for dissolved and emulsified petroleum is 292-315 mg/g.
Taking into account the unique properties of saponite, such as its safety and
nontoxicity, ion exchange properties, high adsorption properties related to both
organic and non-organic substances, it can be recommended to apply saponite as
available and inexpensive sorbent for the treatment of gasoline and petroleum

products, drinking and industrial waste water.
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MEASURING INSTRUMENT FOR THE NON-DESTRUCTIVE

DETERMINATION OF WATER-VAPOUR AND THERMAL
RESISTANCE OR PERMEABILITY OF MATERIALS
L. Hes

Technical University of Liberec, Czech Republic

PERMETEST a fast response computer evaluated measuring instrument

(Skin model) for the non-destructive determination of water-vapour and ther-

mal resistance or permeability of textile fabrics, non-wovens, foils etc.

Main technical parameters (subject to small changes without notice, due

to conti-nuing development of the instrument):

Range of water vapour resistance Ret: from 1 to 150 m2Pa/W
Range of relative water-vapour permeability: from 1,5 to 100%
Range of thermal resistance Rct: from 0.02 to 1 m2K/W

Range of fabric thickness: from 0,1 to 7 mm (or more at lower precision)

Adjustable main velocity of

the parallel air stream: 1,0 and 1,7 m/s £0,12 m/s
Supply voltage: 230V /50 - 60 Hz, input 50 W
Instrument dimensions: 500 x 220 x 130 mm, net weight 6,5 kg

Main features of the instrument:

) very short time constant, given by the application of a special heat
power sensing system, whose thermal inertia is similar to thermal inertia of
human skin. Therefore, the full response is achieved in 3-4 minutes, thus
allowing the measurements on wet fabrics also.

o small size of the measured sample, 13 x13 cm or more, as for
fabrics up to 3 mm thickness the measured samples need not to be cut to any

special dimensions. Measured area 80 mm in diameter.
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o ease of operation and evaluation of the results, which allows to be

operated not only in laboratory, but also in the factory conditions.

o high sensitivity, given by a new concept of measurement, which
enables to distinguish very small changes of water amount absorbed in the
fabric during unsteady state of diffusion and to record e.g. the heat of absorption
and the effects of the fabrics composition and structure, resulting in very good
precision, with CV often under 3%.

o operation both under isothermal and non-isothermal conditions,

o results are presented in digital form both on the instrument display
and on the screen of any modern computer, and the enclosed computer program
enables an adjustment of the precision level and determination of mean value
and variation coefficient.

The instrument is already used in 22 world countries (USA, Canada,
Europe, Turkey, India, Pakistan, South Korea, South Africa, Egypt, China,
Australia and Taiwan) — see the records (more then 20 000) on GOOGLE.

The instrument provides all kinds of measurements according to the
modified ISO Standard 11092 and the results are evaluated by the identical

procedure as required in the 1ISO 11092. The differences in relation to this
standard depend in smaller sample, application the 20-220C isothermal

laboratory temperature instead of 350C (at the water-vapour resistance

measurements) and by the application of the laboratory (environmental) water-
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vapour concentration (humidity) of the parallel air flow 60%, instead of the

relative air humidity 40%.

The heat flow levels used for calculation of water vapour resistance or

permeability are displayed on digital indicator + external PC (the PC is not

included in the standard delivery). The correlation coefficient of measurements
related to the ISO Standard SKIN MODEL in most cases exceeds 95%, due to
novel double calibration method. In some countries the PERMETEST fulfils the

ISO 11092.

Device Connection

E COM Port
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Indication of the results of measurements of evaporation and thermal

resistance Ret and Rct and their statistical treatment on the display of any

external computer.

Delivery: within 8 — 10 weeks after receipt of the Purchase order.

Warranty: free repairs within 12 months after the instrument delivery.

SENSORA INSTRUMENTS AND CONSULTING,
REG. No. 183 306 81
VAT 440128092, Na Vybezku 312, 460 15 LIBEREC, Czech Republic

Dr. Lubos Hes, e-mail: lubos.hes@gmail.com, www.sensora.eu

25


mailto:lubos.hes@gmail.com

Advanced chemical technologies and materials for industry and the environment
VJIK 687.17:620.17

JOCAIKEHHSA T'IT'TEHIYHUX BJIACTUBOCTEN MAKETIB
MATEPIAJIB JIJIsI HIBEMHUX BUPOBIB

B. Bacuienko

KuiBchkuil HallloHaNTbHUN YHIBEPCUTET TEXHOJIOTIH Ta nu3aiiHy, YKpaiHa

[Ilupoke BUKOPUCTAHHS MAJIsI BEpXy OMAATY CHHTETUYHHX MaTepialiiB
MOTripuIye KOMQOPTHICTH BHPOOIB, CHOpPHUSE CTBOPEHHIO Y MIAOASITOBOMY
MPOCTOPl yYMOB JUIsl TMPUCKOPEHOTO PO3BHUTKY UIKIUIMBUX MIKPOOPTaHI3MIB.
CydacHi TKaHWHU 3 Oap’€pHUMH BIIACTUBOCTSMH, SIKI MArOTh HAMiBIPOHHUKHI
nokputTs (Gore-tex, Sympa-tex), 3abe3neuytoTh BUCOKI TITi€HIYHI BIACTUBOCTI,
ajie Ha BITYM3HSHOMY PHHKY BOHM III€ MAalOTh JOBOJII BUCOKY BapTIiCTh 1 HE
3aBXKIU JIOCTYIIHI CIOXHBadyy 3 cepeaHiM piBHIM 1oxomaiB. OcoOauBO
aKTyaJlbHUM € MUTaHHS CTBOPEHHS HOPMAJIBHOTO MIKPOKIIMATY TiJl OJSITOBOTO
IIapy CIOPTUBHOTO OJSTY, SIKWHA YaCTO BHKOPUCTOBYETHCS HE TUIBKH 3a CBOIM
MPsIMUM MPU3HAYEHHSIM, ajie i sIK MPOryJISIHKOBUM, 1 TOMY 4Yac HOro moAeHHOi
eKCIUTyaTalii 3Ha4HO 30UIblyeThcsa. OAHUM 13 BapiaHTIB BUPILIECHHS MUTaHHS
ONTHUMAJIBHOI'O CIIOJYYEHHS LIHM Ta 33J0BUIBHUX TITIEHIYHUX BJIACTUBOCTEU
TAaKOro OJSITYy MOXE CTaTH BHKOPUCTAHHS MIJKIAAKOBUX TEKCTHUIIBHUX
MarepiaiiB, SKi Maad O KpiM BiANOBITHUX TITIEHIYHUX, TaKOXK OIO0IMIHI
BJIACTUBOCTI.

Sx BIAOMO, OJHMM 13 OCHOBHHMX MapaMeTpiB, IO XapaKTEPU3YIOTh
CTYyMiHb KOM(OPTHOTO CTaHy JIOJMHU TPHU EKCIUTyaTallli ouary, € 3HauyeHHs
BIJIHOCHOI BOJIOTOCTI TOBITpsS y TigoasroBoMmy mpoctopi. Came ToMy mpH
BUOOp1 MarepialliB BOJOTOOOMIHHI BJIACTUBOCTI BBAXAalOThCS OJHUMH 3
HaioOuIb BaroMux. ['iIpodiabHl MaTepiaau XapakTEepHU3YIOThCS HasBHICTIO B

CTPYKTYp1l MIKpPOMNOp 3 PO3BHHEHOIO MUTOMOIO TMOBEpxHEw. B Takiil cucrtemi
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BOJIOI'OIIEPEHOC MOKE 3/IIMCHIOBATUCS PI3HUMH crioco0aMu: 1u(dy3i€ro B ra3oBiid
dazi, mepeHocoM B aacopOiiiiHOMy Immapi (moBepxHeBa audy3is, TUIIBKOBA
TeYisl), B’A3KOI TEYIE CKOHAEHCOBAHOI BOJOIM MiA [JIE0 TPATIEHTY
KaMniIsipHOTO THCKY.Bimomo, 1o 3a 100y oprani3m JIOJUHU MOXE BUAUIATH Ha
MIKipsiHy TToBepxHto Tina Bix 0,5 g0 1 miTpy moTy, npu BaxKkiil (i3uaHIN nparri —
710 3-X JITPIB.

YMoBHa cxema npoliecy NepPeHOCY BOJIOTH Yepe3 MaKET OASTY, BEpX SIKOTO
CKJIQ/Ia€ThCs 13 KYTOYHOI Majo MPOHUKHOI TKAHWHU NpezacTaBiieHa Ha( puc. 1).
OniHKka BOJIOTONPOBIJHOCTI TaKOi CUCTEMHM € aKTyaJbHUM 3aBJIaHHSAM Yy
IIPOrHO3YBaHHI BJIaCTUBOCTEW 1 BUOOpi MmatepiamiB. Illlap marepiamy, skuii
BUKOPUCTOBYETHCS JIJIsl MIAKIAAKU, € HAHOUIbII OJIM3bKUM 10 TOBEPXHI TiNa,
HOro BIacTUBOCTI 0€3M0CEPEHBOI0 BIUIMBAIOTh HA MapaMeTpu BHYTPIIIHHOIO
MIKPOKJIIMATY Y TMOBITPSHOMY IMpPOMIAPKY 1 (PAKTUYHO BHU3HAYAIOTH PIBEHb
BITUYTTS] KOM(POPTHOCTI PU EKCILTyaTallii.

wKipa MIKMIAKTAAKA TKaHHHa
BEpPXY

CKOHACHCOBAHA

NMOBITPAHUH BOJIOTA

npoiapox

THJI0ATOBU IPACTIP

L)
L)
*

MIKIa1KOBA 30BHILIHII
TKaHHHA map Bepxy

Puc. 1. YMoBHa cxema B0J10ro00MiHY y aKeTi 0asIry

JIis BUBUEHHSI 1 MOJENIOBaHHS MPOIIECIB MEPEHOCY BOJOTM B IMaKeTax
IIBEHHUX BUPOOIB, HAMH 3aIMIPOIIOHOBAHA JOCHUTH MPOCTA CXeMa 130TEPMIYHOTO
MEePEeHOCYy BOJIOTOI TMapu 1 pIAWHM dYepe3 TaKeTh B3yTTS B Mporeci IiX
BUCYIITYBaHHS BukopucrtaHHs Takoi CXeMU JIOCHINY Ja€ MOXJIMBICTh

OILIIHIOBATH CTaHM, IO XapaKTePU3YyIOTh T'PAHUYHI 3HAYEHHS XapaKTEPUCTHUK
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BOJIOTOBMICTY JOCJIJDKYBAaHUX MaTepiajliB — BiJ HaWOUIbII CHPUSATIUBHUX, 3
MOrJIsily KOM(OPTHOCTI, MPU NPAKTUYHINA BIACYTHOCTI BOJIOTM B CTPYKTYpI
TEKCTHJILHOTO MaTepialy, 10 HaMEHII CIIPUSTINBUX, TIPH SKOMY BiIOyBaeThCS
MIPWINITAHHS MOKPUX MaTepiaiB MEPIIOro IIapy OASTY IO 3BOJOKEHOI MIKIpH
Tija JIFOIWHU.

3a 10MOMOTOI0 PO3IJIIHYTOI CXEMU MU BHU3HAYAJIU MPOLIEC 130TEPMIYHOIO
CYIIIHHS 32 PaXyHOK BUTIAPYBAaHHS BOJIOTH 3 TOBEPXHI 3BOJOKEHOI IMiIJIOXKKHU
(Ip +kh +15), TOOTO BUIbHY KOHBEKLII0. Ha Hally 1ymMKy, Takuid METO Ma€ OMITHI1
MepeBaru B TOPIBHSHHI 3 YHCICHHUMH CIpoOaMH PO3IMISIHYTH BiJipa3y BeCh
CKJIQHUM KOMIUIEKC B3a€MO3AJICKHUX 3a7a4 TEIJIO- 1 BOJIOTOMPOBITHOCTI Yy
[IUJIOMY, 3a JIOOMOTIOI0 OJHOrO eKkcrepuMmeHTy. Haiwacrime Taki crpoOu
IPUBOASATH aBTOPIB JI0 JOCTATHHO CYO'€KTMBHUX BUCHOBKIB, IIO 0a3yrOThCS Ha
cnenupiuHuX OCOOJMBOCTAX SIK CAMUX YCTAaHOBOK, TaK 1 MPUUHATHX YMOB
BumipiB. OCHOBHa TiepeBara JOCHTIy, IO OMNHUCYEThCS, CKIATAETHCIA B
MO>KJIMBOCTI 3a3HAYUTH JUIsI KOXKHOTO IIapy TOYHUH (I3UYHUI MexaHI3M
BOJIOT'ONPOBIAHOCTI. Maca BO/AM, SIKOIO 3MOYYBAJIUCSA IIAPU «IOBEPXHI MIKIPU»
(lp) 1 makery (k) Oyma mamsg ycix BapiaHTIB OJHAKOBOIO 1 pIBHsUIACS:
M, =252V, =M,/ p; =2,5-10 /1105 =2,510 0,3 =250 — 1e Haiimenma
KUTBKICTh BOJIH, SIKY MOE TIOTJIMHYTH (ITPY 3MOYYBaHHI 0€3 CTIKaHHs) 1m1ap I .

B pesynbrari mnpoBeneHMX AOCHIKEHb TAaKWW METOJ Ma€ IOMITHI
nepeBaru B MOPIBHAHHI 3 YMCIEHHUMH CIpOOaMH PO3IJISIHYTH BiJipa3y BECh
CKJIQJHUI KOMIUIEKC B3a€MO3aJEKHUX 3a7ad TEIJIo- 1 BOJIOTOMPOBIIHOCTI Yy
LIJIOMY, 32 JOMOMOI'O0 OJJHOTO ekcrnepuMeHTy. OCHOBHA mepeBara J10Ciiay, o
OIMMHUCYETHCS, CKIIAIAETHCA B MOXKIIMBOCTI 3a3HAYUTH JJII KOXKHOTO IIAPy TOYHHIMA

(bi3uuHMI MEeXaHi3M BOJIOTOIIPOBITHOCTI.
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JOCJIIIXKXEHHSA HESMUHAJIBHOCTI TEKCTHJIBHHUX
INHOJIOTEH
A. Ilpuxoabko, A.Cii3koB

KwuiBchkuil HalliOHATFHUN YHIBEPCUTET TEXHOJIOTIH Ta nu3aiiHy, YKpaiHa

®dopmyBaibHI BIACTUBOCTI TEKCTWJIBHHX MaTepialliB BEIUKOI0 MipOI0
BU3HAYAIOTHCS 1X HE3MHHAIBHICTIO (3MUHAIBHICTIO). He3aMUHANBHICT YacTile
3a BCE XapaKTEepU3YEThCA BEIIMYMHOIO TMPY>KHOENTACTHYHOI Aedopmarlii, ska
BUHUKAE ITICIIA 3HATTS 3yCUILIA, 0 BUKJIMKA€E 3TMHAHHS TEKCTUJIBHOTO MOJIOTHA.
Mipoio HE3MUHAJBHOCTI TEKCTWJIBHUX MAaTeplajiB € IIBUAKICTh Ta CTYIIHb
3HUKHEHHS CKJIaJIOK 1 3MOPIIIOK.

31aTHICTh TEKCTWJIBHUX IOJOTEH YWMHUTU omip Aepopmallii 3rHHAHHS
3aNEKUTh BIJ IX JKOPCTKOCTI, @ BITHOBIIEHHS CBOT'O NMEPBICHOTO CTaHY 3aJICKHUTh
BiJl X MpyXHOCTi. M) YMOBHO-TIPYKHOIO JIe(hopMaIli€ro Ta He3MUHAIBHICTIO €
JOCUTh BHCOKA 3aJI&KHICTh, $Ka XapaKTEPU3YEThCSI BUCOKUM 3HAYCHHSAM
koedinienra kopemsiii — 0,8-0,9. TekctunbHi Matepianu, sKi MalOTh BEIUKY
YacTKy  HIBHAKO3BOPOTHHX  JaedopMariiif,  BIA3HAYAIOTbCI  BHUCOKOIO
HE3MHMHAJIbHICTIO. B TOil ke uac maTepiayiu, SiKi MalOTh OlIbIIE HE3BOPOTHUX,
IUIACTUYHUX JlehopMaliii CyTTEBO 3MIHIOIOTH CBOIO (OpMy Ta pO3MIpH B
pe3ynbTati nedopmaniii sSruHaHHs Ta 3SMUHAHHS.

Ha He3aMUHaNbHICTh TEKCTHJIBHUX IOJIOTEH Ma€ CYTTEBO BIUIMBAE iX
BOJIOKHUCTHI CKJIaJ] Ta OCOOJMBOCTI CTPYKTypu. BHCOKY HE3MHHAIBHICTH
MalOTh TIOJIOTHA, SIKI BUTOTOBJICHI 3 BOJOKOH 3 BHCOKOIO TPYXKHICTIO (BOBHA,
CUHTETHYHI), TOMY TakKi BOJIOKHA JO/AlOTh B CYMIII BOJIOKOH JIJIsSi HaJaHHS
OUTBIIOT HE3MUHAIBHOCTI Ta (POPMOCTIHKOCTI TEKCTUIBHUM TIOJOTHAM Ta
HMIBEHTHUM BUpOOaM 3 HUX.

Takok Ha HE3MUHAJIBHICTh TEKCTHJIBHUX TMOJIOTEH BIUIMBAE CTPYKTYpa

HUTOK. Tak, 31 30UIbIICHHSIM CKPYUYCHHSI HUTOK 301LIBIITYETHCS 1X MPYXKHICTb, 110
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BIUIMBA€E Ha 30UIBIIEHHS HE3MUHAJIBHOCTI MOJIOTEH. BioMo, 110 TEKCTypoBaHi
HUTKH MalOTh 3HAYHY 3/JaTHICTh JO PO3TATYBAHHS, B SIKIH OCHOBHY YacTKy
3aiiMarOTh MIBUAKO3BOPOTHI KOMITOHEHTH. CTPYKTypa IMX HUTOK JO3BOJSE iM
pO3TATYBATHCS Ta 3TUHATUCS T €0 HE3HAYHUX 3YyCWIb, Maibke 0e3
HAMPY)KEHHS, TOMY IIICIs 3HSATTS HABAaHTAXXEHHS BOHM JIETKO BiJHOBIIOIOTH
CBOIO (hOpMY, a BUPOOH 3 HUX MAIOTh BUCOKY HE3MHUHAIbHICTD.

Ha He3MUHaNBHICTh TEKCTHILHHMX ITOJIOTEH TAaKOK YWHHUTH BIUIMB BH]I
neperuieTeHHs HUTOK, SIKE BU3HAUa€ pO3TalllyBaHHS HUTOK Ta iX B3aEMO3B’SI30K.
Tak, BHCOKY HE3MHHAJIBHICTh MalOTh TKAaHWHU 3 TEPEIUICTCHHSIM THITY
KpPEMOBHUX, 3 HEPIBHOMIPHO PO3KHUIAHUMH NEPEKPUTTAMH, a HaWMEHIIy -—
TKaHUHU 3 TIOJIOTHSHUM TIEPEIICTeHHSM, U 3TUHAHHS SIKUX MMOTPIOH1 HE3HAYHI1
3ycusuisi. He3sMuHanbHICTH TKAHWH 30UIBIIYETHCS 31 30UIBIICHHSM JOBXWUHU
MEPEKPUTTS TepervieTeHHs . Tak, TKaHWHW aTJacHOTO TEpeIIeTEHHS MaloTh
OUTBII EPEKPUTTS MEPEIyIeTEeHHsI 1 OUIbIy HE3MUHAIBHICTD, 110 OB’ S3aHO 3
MEHIITUMU 3yCHJUISIMH, SIKi BHHUKAIOTh y 30BHIINIHIX IIapax HUTOK MPHU 3TMHAHHI
TKaHWHH.

[Ipu GinbIIi# MIIBHOCTI TKAHWH 3CYB HUTOK OOMEXKCHHH, IIO HAJae iM
OUTBIIOI TIPYXKHOCT1 1 37AaTHOCTI JO HE3MHHAIBHOCTI. TKaHWHHM 3 ITYXKOIO
CTPYKTYpOIO, JIe €JIEMEHTH 3MIIIYIOThCsI 0€3 0COOIUBUX 3yCHIIb, MAIOTh HU3BKY
HE3MUHAJIbHICTD.

[letni B CTpyKTypl TPUKOTAXHUX IMOJOTEH MAaIOTh CKJIaJHE MPOCTOPOBE
po3TanryBaHHs. 3aBASKA I[bOMY TpH jaedopMailii 3rHHAHHS Ta 3MHHAHHS B
TPUKOTaX1 MEHIE  JUISHOK HHUTOK, SKI  MUISITal0Th  OJHAKOBOMY
nedopMyBaHHIO, HIK y TKaHWHI. Pi3Ha Mipa Hampy»XEHOCTI1 JUISHOK HUTOK Yy
TPUKOTAXI1 TI03BOJISIE MIBUIIIE BiTHOBIIOBATH MOTO TIEPBICHY (OPMY Ta PO3MIpH,
TOMY TPHKOTaXX Ma€ JOCUTh BUCOKY HE3MHUHAJIBHICTh MOPIBHIHO 3 TKAHMHAMHU.
CyTT€BO BIUIMBAIOTh Ha 30UIBIICHHS HE3MHHAJIBLHOCTI TEKCTHUJIBHHMX ITOJIOTCH

TaKOXX PI3HOMAaHITHI XIMI4H1 HE3MHUHAIbHI 0OPOOKH.
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JIns BU3HAYEHHSI HE3MUHAJIBHOCTI (3MHUHAIBHOCT1) TEKCTUIILHUX TTOJIOTCH
3aCTOCOBYIOTh Pi3HI METOAW Ta TNpwiagd. MeToau BHU3HAYCHHS HE3MHUHAHHS
(3MUHAHHA) TEKCTUIBHUX IMOJIOTEH MOKHA PO3JUIUTH Ha JBI IPUHIIMIIOBO PI3HI
TPpynu 3aJie)KHO BiJ 3aCTOCOBYBAHOT'O METOAY 3MHUHAHHS €JIE€MEHTapHUX Mpod
(3pa3kiB) — opieHTOBaHi (YIOPSIKOBaHI) Ta HEOPIEHTOBAHI (XaOTHUYHI).

Jlo OpieHTOBaHHMX METOIIB OIIIHKM HE3MHUHAJIBHOCTI TEKCTHIIBHUX
MOJIOTEH BXOJATh METOJIH, SIKI BKIIIOUAIOTh TaKl MOCIHIIOBHI €Tanu: CKJIaJIaHHS
po0 TaKMM YUHOM, IO iX CYCIJIHI YaCTHHH MEPEMIIIYIOThCS OfHA 100 1HIIO]
Ha 180°; HaBaHTaXEHHS CKJIQJACHUX TMPOO MPOTITOM BU3HAYEHOTO YaCy
NOCTIMHUM CTaTUYHUM HAaBaHTAXEHHSM, 10 3a0e3ledyye YTBOPEHHS CKJIAIKU;
BiJIMTOYMHOK TIPOOU ITiCIISA 3HATTS CTATHYHOTO HaBAHTAXKCHHSI MTPOTATOM JESKOTO
Yacy; OLIIHKa HE3MUHAJIBHOCTI MPOOU Micis i BIAMOYUHKY PI3HUMH CIIOCOOAMH.
MeTtoau wiei rpynu CTaHAAPTH30BaHi. IX MOXHA PO3ILIUTH HA HIiArPYNHU 32
criocoOOM BHMIprOBaHHS Aedopmarlii, o 3HUKAE B TPOIECaX PO3BAHTAKEHHS 1
BIZIIOYMHKY BUIPOOOBYBAHOI IPOOH.

HeopieHTOBHI MeTOIM IMITYIOTh BHIMAJKOBUN XapakTep 3MHUHAHHS
TEKCTUJILHUX MaTepialliB, SKUM OUIbllle XapaKTepHUUW TPH eKCIUTyaTallii
mBeiiHuX BUpoOiB. OpHak y WiA Tpymi HEZOCTAaTHRO MPOCTUX Ta TOYHHUX
METOJIiB OIIHIOBaHHS IMOKa3HWKA HE3MHHAJIBHOCTI TEKCTHJIBHUX MOJIOTeH. J1o
HEOPIEHTOBHUX METO/[IB BU3HAUYCHHS 3MUHAHHS HAJIEXKaTh CIOCIO PYYHOTO
3MUHAHHS 3pa3KiB. Ik BCske OpraHojeNTUYHE OI[IHIOBAaHHS, MOJIOHMUM croci0
OIL[IHKY 3MUHAHHS TEKCTWJIBHUX MaTepiaiiB HEJOCKOHAIUMN, aje BIH MOXe OyTH
MOJIMIICHUH MOPIBHSIHHIM 31M'ITUX 3Pa3KiB 3 €TaJTOHAMH .

Takox iCHye MeTOJ 3MHHAHHS MPOOU B KPYIJIIOMY LWIHIAPI, y SIKOMY
BU3HAYCHUM CTIOCOOOM YKIIQMaloTh 3pa3ok. [10TiM 3pa3ok CTUCKAIOTh KPYTIIOO
IUTACTUHOIO, SIKa HaBaHTa)X€HA IOCTIMHUM BaHTaxeM. [HImHMM crocodom €
CKpYYyBaHHS NPSIMOKYTHOI CMYXXKH TMpPOOH, AKYy MOIMEpPEIHbO 3aTUCKAIOTh IO

Kpasix 'y [OBa 3aTHCcKadl. Y mMx MCTOHdaxX YCYBAE€THCA OJHA YAaCTHHA
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OpPraHOJENTUYHUX MPUHOMIB — pydHE 3MHUHAHHS, ajc 3aJHUIIAE€ThCs 1HINA
YacTHHA — B13yaJIbHA OL[IHKA PE3YJIbTaTIB 3MUHAHHSI.

Jns Bu3HaueHHS (OPMOCTIMKOCTI MIBEMHUX BHUPOOIB 1 BiAMOBIIHO
HE3MHUHAJIBHOCTI TEKCTWIBHUX MaTepialliB METOIOM HEOPIEHTOBHOTO 3MHHAHHSI,
K OyJ10 3a3HaYEHO BUIIE, 3ACTOCOBYIOTHCS Pi3HI METOAM, MPUIAAN Ta IPUCTPOI.
3acTocyBaHHS ITMX METOJIB JOCHTH YCKIQJHEHO BIJICYTHICTIO BiAIOBITHUX
OpwiagiB Ta TPUCTPOIB HA 0Oararbox MIANPHEMCTBAX YKpaiHU, a TaKOX
CKJIQJIHICTIO 1X BUTOTOBJICHHS. ToMy po3poOKa yJIOCKOHAJICHUX IPHUCTPOIB Ta
METOAMK 3 BU3HAYEHHSI HE3MUHAJIBHOCT1 TEKCTUILHUX MOJOTEH HEOPIEHTOBHUM

crmocoOOM 3MHUHAHHS € AKTYAJIBbHORO.
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JOCILIKEHHS ®I3UKO-XIMIYHUX BJIACTUBOCTEHN

TEKCTUWIBHUX MATEPIAJIIB JUISA MEAUYHOI'O OJAI'Y

1 2 3
O. IIapacka’, H. Paagex”, A.bpunaaxk
13X MenbHHIBbKHIT HALOHATBHHIT YHIBEpCHUTET, YKpaiHa

2TeXHONOT 4HHiT yniBepcureT M.Kenbue, [onbma

B cBiTi HaWwacrimie JUIi  BUTOTOBJICHHS ~ MEIUYHOTO  OJISITY
BUKOPUCTOBYIOTh OaBOBHSIHI, MOJIIECTEPHI, BICKO3HI Ta CYMILIEBI TKAaHHUHH.
BaxxnuBOI0O XapaKTEpUCTUKOI BUCOKOSKICHOTO MEAMYHOIO Oy € (DI3HKO-
XIMIYHI Ta eKCIUTyaTaliiiHl BJACTUBOCTI TEKCTUJIBHUX MaTeplaliB, 3 AKUX HOro
BUTOTOBJISIIOTh. ACOPTUMEHT MEAWYHOTO OJSITY IyKEe pPI3HOMaHITHUN Ta
PI3HUTHCS 32 KOIHOPOM, (PaCOHOM 1 PO3MIPOM.

OcHoBH1 (yHKIII, 110 TPUTaMaHHI MEAHUYHOMY OJSITy — 1€ MIIHICTb,
IPOCTOTa OYMINECHHS, HU3bKAa MPOHUKHICTH 3a0pydHEHHS (30KpeMa KpOBi),
TITIEHIYHICTh, aHTHUCTATUYHICTD Ta 3py4YHICTh. ToMy came BiJl (Pi3UKO-XIMIYHUX
BJIACTUBOCTEM TEKCTWJIBHMX MaTepialiB 3aJeKUTh TEPMIH eKCIUTyaTalii Ta
30epeKCHHS CIIOKUBHUX BJIACTUBOCTEH MEIUIHOTO OMIATY.

OcHOBHI JTOCHiKeHHST (DI3UKO-XIMIYHUX BJIACTUBOCTEM TEKCTHUIBLHUX
MaTepiaaiB mpoBoAwInch I O0aBoBHAHOI (100 %), momecteproi (100 %),
Bicko3HO1 (100 %) Ta cymimeBux TkanuH (60 % 6aBona/40 % momiectep, 50 %
6aBona/50 % momiectep, 40 % 6GaBoHa/60 % BicK03a) XapaKTEPUCTUKHU SKUX
mpecTaBiieH] B TaOmmIl 1.

Jlnst  BU3HAYEHHS  BJIACTHMBOCTEH  TEKCTHJIBHMX  MaTepiaiiB,  sKi
BUKOPUCTOBYIOTh JIJII CTBOPEHHSI MEIMYHOTO OJISATY, OyJIM 3aCTOCOBaHI CydacHi
Gb13MKO-XIMIUHI Ta aHAJIITHYHI METOAW JOCII/DKCHHS, a TaKoXX METOJIUKHU

BU3HAYCHI ACPKaBHUMU CTaHIAPTaMU Ha TEKCTHJIbHI MaTepiaHI/I.
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Tabnuus 1. — XapakTepucTuka JOCHiKyBaHUX TEKCTUIBHUX MaTepiaiiB

IToBepxHeBa
[Mupuna o Bun
TkanuHa | BupoOHuk Cknan IUIBHICTS,
M 2 HeperIeTEHHs
/M

bs3n VYkpaina 150 basosna 100 % 134,8 HonotHsixe

Bickosa Kurait 95 Bicko3a 100 % 83,8 CaTtuHoBe

[Tomiectep 100
lMabapaun Kurai 150 y 161,53 [TonmorasaHE
0

basosua 60 % +
[Tanaues Kurait 150 ' 171,73 [MonorasAHE
noriectep 40%

baBoBHna 50 % +
Capxa Kuraii 150 . 196,96 Capixese
nosiectep 50 %

basosHa 40 % +
OcHoBa Kuraii 150 ‘ 109,36 | INonornsue
Bicko3a 60 %

MexaHiuyHI BJACTHBOCTI TEKCTHJIIBHHUX MaTepiayliB  OIIHIOBAIM 34
MOKa3HUKAaMHU PO3PHBAJILHOIO HABAHTAKCHHS Ta PO3PUBAIBLHOTO IOJIOBKEHHS.
[IpoBeneHi nociigKeHHs MoKa3aiy, 0 HAUOUIBIIMMU TTOKa3HUKAMU MIIHOCTI
(P, =203,3 krc Ta |, 33 MM) Bonoxie capxkeBa TkaHuHa (50 % OaBoBHa / 50 %
MOJIIECTEp) 3a PaxyHOK OCOOJIMBOCTEH CTPYKTYpHM Ta BOJOKHHCTOTO CKJIaay
JOCIIPKYBAHHUX 3Pa3KIB.

PesynbTaTti mOCHiIKEHb KOPCTKOCTI TEKCTUIBHUX MaTepiajiiB CBIT4aTh,
III0 HEBHMCOKI IMOKa3HUKH >KOPCTKOCTI MAa€ TKaHMHA 3 BICKO3H, IO IOB’SA3aHO 3
OCOOJIMBOCTSIMU CTPYKTYpH  Marepiainy, TOMY JaHy TKaHUHY HE JOIUIBHO
BUKOPUCTOBYBATH [Jii BHUIOTOBJICHHS BHUPOOIB MEIUYHOrO TPU3HAYEHHS.
JlocnipkyBaHl CywmilieBi TKaHMHH 3 OaBOBHU Ta TOJIECTEPY BOJOAIIOTH
JOCTaTHIMM  TOKa3HUKaMHM  OPCTKOCTi, IO JO3BOJIAE€ 1X  YCHIIIHO

BUKOPUCTOBYBaTH JJIsI BUTOTOBJIEHHS (QOPMOCTIMKUX BHpPOOIB, 30KpemMa
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MEMYHUX XajaTiB Ta KocTioMiB. Haitbinbima popMocTiiikicTh Oyzie y BUpoOiB 3
capxi (50 % 6aBoBHa / 50 % momiectep).

JInst MOCHIIKEHHS eKCIUTyaTallliHUX BJIACTUBOCTEN TKAHWH BU3HAYaIU
koedimienT HeamMuHAIBHOCTI Ky, %. JlocmimkeHHS MOKa3allM, 10 HAWOUIbIIHMA
KOe(iIieHT HEe3MUHAIBHOCTI Ma€ TEKCTWIbHMN Martepian rabapaua (100 %
noiectep). Koedimienr npamipyBanas Kpx BW3HA4Yamud JHCKOBHM METOJIOM.
JlocnipKeHHs MoKa3aiy, 10 ApanipyBalbHICTh TKAHWH 3HAXOJUTHCS B MEXax
Bim 55,15 % nmo 66,5 %. Tkanuny 3 HaWKpamuMm Koe]illleHTOM
npamipyBajibHOCTI 66,5 %, OCHOBY, PEKOMEHIYETbCS BHUKOPHUCTOBYBATH LIS
MOIIWTTS MEIWYHMX XajiaTiB, (apTyXiB TOIIO, OCKUIBKM IIi TKAaHWHM 3JIaTHI
yYTBOPIOBATH CIaJlal04i, OKPYTJl CKJIanku. ['abapAauH, TKaHUHY 3 HAWHWKYUM
Koe(DILIEHTOM JpanipyBaHHs, PEKOMEHIYEThCS BUKOPUCTOBYBATH ISl IOIIMUTTS
MEJIUYHUX KOCTIOMIB.

Crymiap OumuzHu R, % xapakrepusyBaiin Koe(illiEeHTOM BIIOUTTA
nochipkyBaHux — TKaHuH. CTymiHb  OUIM3HM  TEKCTWIBHUX  MaTepialiB
3HaXoauThcd B Mexkax Big 38 % mo 71 %, 1o moB’sg3aHO 3 OCOOJIMBOCTSAMU
TEXHOJOTIYHUX TMPOIECIB OOpOOKM JaHWUX TKaHWH. HalOinpmwmii CTymniHb
O011M3HU Mae cyMiieBa TkanuHa 50 % 6aBoBHa/50 %noniectep — capxa.

['irieHiyH1 BIACTUBOCTI JOCHIIPKYBAaHUX TKAaHWH OI[IHIOBAJIU MOKA3HUKOM
KamisipaocTi h, mMm. JlochmipkeHHs IOKa3ajad, M0 BHCOKHMH Tiri€HIYHHUMH
BJIACTUBOCTSIMU BoJIofAle cymimieBa TkaHuHa capxa (50 % O6aBoHa / 50 %
MOJIIECTEP), OCKUIbKM Ma€ HaiBUILY KalUISPHICTh TEKCTUIBHOTO MaTepiaiy, siKa
MIATBEPDKYE 3ATHICTh MaTepiany Ho0pe MOTJIMHATH BOJIOTY 3 MiJOASTOBOTO
mapy B IPOIIeCi eKCIuTyaTaltii.

TakuMm 9MHOM, HAWKpANTUMHU EKCIUTyaTalliiHUMHU BIACTHBOCTSIMH, CEpPe
JOCTIPKYBaHUX 3pa3KiB, IS BUTOTOBJICHHS MEIUYHOTO OJIATY BOJIOJIE
cymimieBa TkaHuHa capxka (50 % 6aBoBHa / 50 % momiecTep), TOMy BHpOOH 3
JaHO1 TKAaHWHM MAaTHUMYyTh BHUCOKI MEXaHI4YHI Ta TITl€HIYHI XapaKTEPUCTHUKH 1

TPUBAJIUN TEPMIH EKCIUTyaTallii.
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V]IK 677.46

YHIKAJIBHI BJIACTUBOCTI EKOBOJIOKHA HOBOT'O
IOKOJIIHHSA - LYOCELL

JI. Ileauk, FO. Ileaex

JIbBIBCHKHI TOPTOBEIBbHO-EKOHOMIYHUHN YHIBEPCUTET, YKpaiHa

B ocranHe pgecsaTupiyys 3’SBAJIMCh HOBI TEXHOJOri BHpPOOHMIITBA
BOJIOKOH Tty Jjiomet (Lyocell) Ha ocHOBI MpsSMOro po3YMHEHHS IEITIOJIO3H.
BosokHa mionesnt yxe nociii CBOE MICLE Ha PUHKY 1 3arajbHa MOTYKHICTb 3 1X
BUpOOHUITBA nepeBuimia 120 tuc. T y pik. Bonokna mionenn Ta matepiain Ha
iX OCHOBI OJIM3BKI 32 BIACTUBOCTSIMHU 1 MPU3HAYCHHSM JO BICKO3HHUX, IMPOTE
MaloTh CBOi OCOOJIMBOCTI HIOJI0 BJIACTUBOCTEH 1 3aCTOCYBaHHSA, TOOTO CBOIO
«TEKCTWJIbHY HIITY».

IctoTHa mepeBara BOJOKHA JIIOLEIUT TEpel BICKO3HHUM BOJIOKHOM —
Oe3neuHe BUPOOHUITBO. MKW OKHCHHK, SIKAH PO3YMHSE IEPEBUHY IS
OJIep>KaHHS LIETI0JI03HM, HETOKCUYHUI, IPU BUPOOHHIITBI HE PO3KIAMAETHCS 10
LIKIJJIMBUX PEUYOBHMH, HE Ma€ IIKIAJIMBUX BIAXOAIB. [Ipy BUrOTOBIIEHHI BOJIOKHA
JOLEIT 3A1MCHIOIOTh OPraHIYHUN CUHTE3 LIETI0JI03H, BUI00YTOI 3 €BKaJINTOBUX
BOJIOKOH. TE€XHOJIOTisI BUTOTOBJICHHSI BOJIOKHA CKJIAJIA€ThCS 13 TPHOX €TalliB, a
came: PO3UMHEHHSI IIeNIONO3M eBKaminra  (AepeBHHY JpOOJSTH 10
KOHCHCTEHIII{ MOPOIIKY; OTpUMaHUH MTOPOIIIOK PO30aBISIOTH
METHIMOP(POIMHOKCUIOM; cyMimn migirpiBarore g0 100 °C; rapsuuii po3uuH
MOMIIIAIOTh Y BAHHY JIJISI OXOJIOM)KCHHSI Ta OCiMaHHs); (uUIbTpallis pO3UuHY;
¢opMyBaHHS BOJIOKHa (BOJOKHA BHTSTalOTh B IMO3J0BXHHOMY HANpIMKY;
31MCHIOIOTH JIECOJBBATAIIMIO 1 KPUCTAMI3allll0 BOJIOKOH 10 OTPUMAaHHS T'OTOBOI
HUTKH).

OcoOnuBICTIO BOJIOKOH THITY JIIOLIEJIJT MOKH IO € BUCOKA OpI€HTalls, a
TOMY 3HUXEHA Je(OpPMATUBHICTh (BUCOKUM MOAYJb Acdopmaliii Ta 3HUKEHE

BUJIOBJKEHHS), MO0 OOMEXYIOTh iX 3aCTOCYBAaHHS MOPIBHSHO 3 BICKO3ZHHMH
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BoJIokHAMH. HemonikoM € Takox mijiBUIlieHa (PiOpuUipyBabHICTh BOJOKOH Yy
MOKpPOMY CTaHi W TOMY — 3HI)KE€Ha 3HOCOCTIMKICTb. Y pa3l MOJajJbUIOro
PO3BUTKY TEXHOJIOIi LMX BOJOKOH 3a3Hauy€Hl BHILE OCOOJIMBOCTI OYIYyTh
3HAYHOIO MIpOI0 elTiMiHOBaHI (BHKIIIOUYEHI) i Iie, Oe3mepedHo, IpH3BEaAe 10
MIBUIIEHHS CIIOKUBYMX BJIACTUBOCTEW BOJIOKOH ITHOTO THUMY. BXe € CyTTeBi
JIOCSATHEHHS Y 3a3HAY€HOMY HANpPSIMKY — CTBOPEHI1 BUIH ITUX BOJIOKOH, SIKi Majio
(b16pUITi3yIOTHCS.

Jliomemn BUIMYCKA€EThCS IMMiJT PIBHUMH KOMeEpIiiHUMU Ha3Bamu: Tencel®
(renuen) — kommnanisi  Lenzing (CIHA), Opuen® — BHIIIIB (Pocis).
[IpencTaBHUKOM BOJIOKOH JIIOIIEJIJT Ha CBITOBOMY pUHKY € Tencel® (TeHuen) —
BOJIOKHO, SIKE€ BUPI3HAETHCS OAKTEPIOCTATUUHUMHU BJIACTUBOCTSIMHU, TOOTO
3anobirae pocty Oakrtepii. Kitouem 10 1i€i BracTUBOCTI BOJOKOH TeHien €
peryjtoBaHHs BOJOrOoCTi IKipu. HajgnumikoBa Bosiora TMOMVIMHAETBCA 1
TPAHCIIOPTYETbCA BiJ MIKIpH Yy BHYTPIIIHIO YacCTUHY BOJIOKHA, 3BIAKH
BUBOJIUTHCA Ha30BHI. [le 3amo0irae po3BUTKY Ta pocTy OakTepit 1 TpUOKIB Ha
mkipi. [lpoxomkenHs Bomoru uepe3 BoJokHO Tencel®, B mopiBHAHHI 13
CUHTETUYHHMH BOJIOKHAMHU, TIPOCTO YHIKalbHEe. HoBa TeXHOOris MIATPUMYE
III0 PUPOJHY BJIACTUBICTH BOJIOKOH. 3aBHSKHU 11 BJIACTUBOCTI, FapaHTOBAHO
NIATPUMYETHCS ONTUMAIBHUM MIKPOKIIMAT MIKIpU. CUHTETUYHI BOJIOKHA HE B

3M031 BBIOpaTH BOJIOTY BCEPEANHY BOJIOKHA.

——

a 0 6
Puc. 1. BOupanHsi BOASIHOI MapH NPHU eKCTPeMAaJIbHIl BOJIOTOCTI
NoBiTPS:

a- 60J10KHO 0ABOBHU; O - 60]I0KHO Ni0UET; 8 — 80JIOKHO noJliecmep.
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Amnani3 puc.l nokasye, mo BosokHO Tencel® B mopiBHSIHHI 3 BOJIOKHOM
0aBOBHH, KOHTPOJILOBAHO 1 pIBHOMIpHO BOMpae Boiyory (Boja Oyia 3abapBiicHa
B OmakutHuUil kouip). OkpiM mporo BoiokHO Tencel® BOupae Ha 50% Oinmbiie
BOJIOTH, HiXK OaBOBHSHE BOJIOKHO, a BOJIOKHO IIOJIieCTep B3araji He BOHUpae
BOJIOTY.

Cy0'eKTUBHE XOpOIII€ CAaMOMOYYTTS 3HAYHOIO MIPOI0 3aJCKUTh BiJ
3IaTHOCTI BOJIOKHa BOWpaTH BOJOTYy 1 CTpykTypu #oro mosepxHi. Illopctki
BOJIOKHA MOXYTh CHPHYMHATH po3japaTyBaHHs IKipu. Bomokno Tencel®
BOJIOJII€ HAJ3BUYAWHO TJIAJIKOK IIOBEPXHEI0 1 3a0e3nedye IIKIpl BLIUYTTS
HIDKHOTO TIOTJIa/DKyBaHHSA. 3a 1€ NPUEMHE BITYYTTS BIAMOBIIA€E JeliKaTHA
MOBEPXHS 1 HEBEJIMKA KOPCTKICTh BOJIOKOH Tencel®.

Bomnokno Tencel® wmae ceprudikar Oeko Tex 100, mikHApOIHHN
CTaHJapT, JJIsl MIATBEPKEHHS TOro, 0 HE MICTUTh HIKIIJIMBUX PEYOBUH, a
TaKOX HAropopKeHe CBPOMEHCHKUM CITIBTOBAPUCTBOM EKOMApPKYBaHHSM IS
TOBapIB 31 3SMEHIICHUM BIUTHBOM Ha HABKOJIMIIHE CEPEIOBHIIIE.

TexcTubHUN MaTepiall 13 BOJIOKHA JIIONEI 00’€lHaB y coOl Kpari
SKOCT1 HATYpaJbHUX 1 MITYYHUX MaTepiaiiB, a 1€ HE MOTJIO HE TTO3HAYUTHUCS HA
BapTocTi. Bupobu 3 100% BMICTOM BIJHOCSTHCS 10 PO3PSAY AOPOTUX, TOMY Ha
PUHKY OLIBIIOI0 MIpOIO Mpe/ICTaB/IeHa MPOAYKILis, B AKIH J1OUEIT MOEAHYEThCS
3 e;acTaHOM. BimacTMBOCTI, SKUMU BOJIOJIi€ TKAHWHA JTIOIEII, BPayKaIOTh:

e TMIJBHUIIIEHA MIIHICTh: HE PBETHCSA B CYyXOMY 1 BOJIOTOMY CTaHI;

¢ BHCOKa IIUIbHICTh TKAHUHU 3a0€31euy€e BUCOKY 3HOCOCTIUKICTB;

¢ TIrPOCKOIIYHICTH: J00pe BOUpae BOJOTrYy, IIBHIKO BHUMAPOBYE Ii TpHU
CYLIIHHI;

e TIMOAJIEPTCHHICTh: CTPYKTYpa BOJOKHA TEPEIIKOKAE CKYIMUEHHIO MY,
NOSIBU OaKTeEpiif;

e BHCOKAa  TOBITPOIPOHHMKHICTh:  TKaHWHA  «IMXa€»,  JIOMOMAararo4u

NiATPUMYBATU HOPMAJIbHY TEMIIEpaTypy TiIa B )KapKy MOTO.y.
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BonokHo, oTpuMaHe XIMIYHMM [UISIXOM, BIJIPI3HSETHCS BHCOKOIO
MILHICTIO, 3HOCOCTIMKICTIO, 3HAXOJUTh CBO€ 3aCTOCYBAaHHS IMPU BUPOOHHUITBI
TPOCIB, 3aXUCHUX YOXJIB, aBTOMOOUIbHUX (UIBTpIB. be3neuno npwu
BUKOPHCTaHHI, IIHPOKO 3aCTOCOBYETHCA JIETKOIO MPOMHUCIOBICTIO TSt
BUTOTOBJICHHS IIBEMHOTO OJSTY, MOCTUIbHOI OUIM3HH, BUKOPHUCTOBYIOTHCS SIK

HAITOBHIOBAYi B MOAYIIKAX 1 KOBApPAX.
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NEW COMBINED TECHNOLOGIES OF SYNTHESIS MATERIALS

Yu. Zhiguts', O. Kozar?
'Uzhhorod National University, Ukraine

’Mukachevo State University, Ukraine

Introduction

The laser surface hardening (LSH) of metals was discovered in 1965. It
has won strong positions in technology of metals [1]. Nowadays in the whole
world hundreds of patents have been awarded to branch inventions including
those dealing with combination of LSH with SHS (self-propagating high-
temperature synthesis). One of them is dedicated to combining of LSH (Laser
Surface Hardening) with SHS (self-propagating high-temperature synthesis) [2].
Formerly SHS was combined with other technologies of surface hardening of
components.

The establishment and search for new integrated technologies to improve
of physical and mechanical properties of alloys is an urgent task of modern
materials science. The solution to this problem requires the improvement of
existing and the creation of new methods of metal processing to increase their
operational stability.

Integrated plasma saturation of the surface of steel with alloying elements
Is able to create a functionally gradient surface layer with unique mechanical,
technological and special properties and make research aimed at creating such
surfaces relevant. That is why recently more and more attention has been paid to
methods of surface treatment of steels [1, 2].

Combined processing causes changes in the structure and stress state of
steels. The basis of the processes is the study of the kinetics of the

transformations occurring in the metal and the factors affecting this kinetics.
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Knowledge of the laws of diffusion processes of chemical-thermal treatment

will significantly increase the efficiency of the search for new materials and
optimal methods for their processing.

The main efforts of researchers studying the processes of combined
processing are focused on establishing the mechanisms and laws of diffusion
penetration of various elements into the metal base or on studying the nature of
growth and properties of the formed diffusion zones.

The aim of the present work is to study the effect of titanium diffusion
on increasing the operational stability of machine parts and tools by changing
the phase composition, physical and mechanical properties of diffusion layers
when alloying a steel surface as a result of using a complex technological
process combining LHS and SHS. All these factors affect the final result and
determine the physical and mechanical properties of the surface layer after
saturation.

Theoretical and experimental research

The impotent problem within the LSH is the decreasing of the losses of
beam energy because of its reflection by the surface of metal under machining.
In the given investigation, as well as in the invention [1, 2], the mixture of
powders Ti (65%), carbon in black state (18%) and Fe (14% by mass) were used
in the role of light-absorbing paint. The mixture was damped by solution of 2 %
latex in gasoline, and then it was put on the surface of stalls of mark 10 and 20
and was dried in an open air, forming the layer 80, 200 or 500 mkm thick.
Thermochemical calculations showed that in such a mixture practically all Ti
interacts, thanks to non-oxygen combustion, with carbon, forming the carbide
TiC. The seer plus of carbon and very small account of Ti alloy the iron forming
liquid steel of condition, which under fast cooling turns into troostite in layers of
80 mkm thick.

The adiabatic temperature of non-oxygen combustion of equiatomic

mixture Ti-C equals to 3200 K. The real temperature of combustion of selected

41



Advanced chemical technologies and materials for industry and the environment
mixture 68% (% in mass particles) is more than 1850 K that provides the

formation of hard-liquid dross (TiC-melding) with the large interval liquids solid
us. The formation of dross instead of one-phase alloy influences positively on
the quality of surface of hardened layer after its full growing hard and cooling as
well as on supporting of this layer even on inclined planes. It is important to
note that in the mentioned non oxygen combustion none of nonmetallic phase
and its including is formed. Welding of hardened layer with basic metal is
obtained automatically ,,metallurgic ally”, excluding the necessity of soldering
or other methods of connecting one alloy (e.g. instrumental) with other (e.g.
with the basis of cutting tool).

The thickness of alloy is ~500 mkm. This layer consists of ~50% particles
TiC and ~50%(by volume) of metal link-instrumental carbon steel of type “V8”.

The investigations made have proved that the microhardness of carbides
TiC is higher than the hardness of steel almost 10 times. Thus, in the given work
we managed to organize the SHS process in comparatively thin layer thanks to
using of LSH technology simultaneously for solving of two tasks: for heating,
flashing and carbonating of an iron; for flashing Ti particles and its
,combustion” in carbon with forming of carbides TiC.

The substitution of a part of iron in the SHS-mixture by ferrochrome
increases greatly corrosion resistance of carbidosteel and decreases its oxidizing
wear in the process of its exploitation. The substitution of carbon in SHS-
mixtures by the powder is also long-range. The same effect is obtained also with
the substitution in another field of hot machining of metals namely the using of
SHS-reactions for inmoulding process (modification within of the form) in
casting manufacturing.

Conclusions

1. Combination of LSH and SHS in one operation allows to solve the
whole complex of technical problems connected with producing of materials

with high hardness like carbidosteels and hard alloys on metal surface.
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2. Evolution of inner chemical heat in SHS-mixtures allows to decrease

the power of laser radiation. 3. New complex technological process allows to
build up wearied surfaces of parts of machines and devices to the high of 0,5

mm.
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VIIK 751

3HAUYEHHS TA BILIUMB XIMII HA MUCTELTBO )KUBOIIUCY

I'. Oaiiinuk, JI. Ko3ioBcbka

XMEeTpHUIIBKUH HAIllOHAIBHUM YHIBEPCUTET, Y KpaiHa

XiMif0 Ta MUCTEITBO, SIK MPABUJIO, PO3IJISAIAIOTH K JIB1 MPOTHIIEKHOCTI:
MUCTEITBO aCOIIOETHCA 3 YUMOCH TBOPYUM, BUPA3HUM, 1110 BUXOASAThH 32 PAMKH
paIiOHAIBHOTO, a XIMIs - 3 YUMOCh aHAJIITUYHUM, TOUHHUM Ta BPIBHOBAKEHHM,
npote iX 1 6araro mo 00'eqHye. Ximis PO3KPHUBAE «TAEMHUIIO» KapTHH Ta iX
pyHHYBaHHS 3 YacoM, JOlOMAarae CTBOPIOBATH KApTUHHU Ta MOBEPTATH iX N0
KUTTSA. ToMy, BaOXKJIMBUM € BU3HAUEHHS 3HAYEHHS XIMiI B MHCTELTBI Ta
BUBUYEHHS BIUIMBY Ha MHCTEUTBO. BapTo 3a3Hauumtu, mo 0Oe3 Ximii Oyau O
HEMOXXJIUBUMH SIK CaM >KHMBOIIHC, TaK 1 pecTaBpallisi CTBOPECHHUX IIEAEBPIB Ta
BU3HAYCHHS iX chpakHocTi. Hampukman, skmo kaptuHa gatyetbes XVII
CTOJIITTSIM Ta HamMcaHa TUTAHOBUMHU OUTWIaMH, i1 MOXKHA BBa)KaTH IiJIPOOKOIO
(B 11e¥ yac BUKOPUCTOBYBAJIUCS JIMIIIC CBUHIIEBI Ta IIMHKOBI Oimwia) [3].

[lirMmeHTH, SIKI BUKOPUCTOBYBaNMCS s (papOyBaHHS B JaBHUHY, OYyJIH
cioiykamMu okcuAiB ypany. Ille 3 [ cr. 1m0 H.e. TpUPOIHHUN OKCH]
BUKOPUCTOBYBABCS Y BUI'OTOBJICHHI YKOBTOI Ija3ypil AJisi KepaMiKu, a B CKJII - 3
XIX  cromitra. JlomaBaHHsS — Takux  3'€HaHb  JIO3BOJISLIO  BUpOOam
JIOMIHECIIIIOBATH B yJAbTPa(ioNeTOBOMY  CBITIL.  SKIIO  PO3IIISAHYTH
CTapOBUHHHI mei3ax emnoxu BiapomkeHHs Ta 3BEpHYTH yBary Ha KOJIbOPH Ha
KapTHUHAX, TO MOYKHA MOOAYHTH, 110 TaM HEMA€ 3€JI€HOT0 KOiIbopy. BiacyTHICTS
JAHOTO KOJIhOpY OyJia MOB’s3aHa 3 PyWHAIIEI0 TMITMEHTY, aJKe IS OTPUMaHHS
JTAHOTO KOJhOPY XYMOKHUKA BUKOPUCTOBYBaIM XJOopodin. MiHepanbHUX
MITMEHTIB 3€JICHOr0 KOJhopy Oyno ayxke Mano. XYTOKHUKHA BHUTOTOBJISLIH
¢apObu Ha OCHOBI POCIMHHUX NITMEHTIB, I ¢apOu 3 Yacom, SK 1 JHUCTS Ha

nepeBax, 3MiHIOBanu cBii komip. Came ToMy, Ha Tel3akax JaBHIX MaiCTpiB
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94acTO JOMiHYIOTh KOPUYHEBI KOMbOpHU. [TiIrMEeHT 3e1eHOro KOIb0py BHUHATKOBO
CTIMKMI O Il1i TeMrepaTypu, CBITJIa, BOJIU, JYTiB Ta KUCJIOT OyB BIAKPUTHIA
mume B kigmi XVII cromirrs. Moro yVHIKQJIbHA CTIAKICTh Ta JIOBFOBIYHICTH
BUKOPUCTOBYETHCS TaM, Ji¢ TOTPIOHO 30€perTy KOJip Ha BIKW HAMPUKIIAM, TIPH
JPYIll BAKIUBHUX TJOKYMEHTIB, a00 TPOIIOBHX Kymiop. [ oTpuMaHHsT 4epBOHOI
¢dapOu BHUKOPHUCTOBYBAJIW KIHOBAp, [JIsi 300pakeHHS OJI0rO OOIM4Yus Ha
KapTUHAX, XYJAOKHUKH BUKOPUCTOBYBAJIM CBUHIIEBE OUIWJIO, 110 HAJIEXATh JO
OTpyHHUX pe4yoBUH [1], 3rogomM BoHM Oynau 3aMiHEHI Ha MEHII HeOe3IeuHI
CUHTETUYHI KOMIIOHEHTH.. HecTifiKicTh NpHPOJHUX TMITMEHTIB, 3MiHA iX
KOJIbOPY, T€ IO BOHM 3 YacOM pO3KJIAAAalOThCA, NPU3BEIO O MOIIYKY
aNbTEPHATUBHUX HOBIMIMX MaTepiasliB Ta XIMIYHMX TEXHOJOTIH Yy BUTOTOBJIEHHI
¢ap0. VYV kiHmi XIX cropivys, CHIAYHOYM 3alUTaM IPOMMCIOBOCTI, cTaja
CTPIMKO pPO3BUBATUCA OpraHiuHa XiMis, OyJM CTBOpPEHI AHUIIHOBHI YOpHUH,
aHUTIHOBUH OJIAKUTHHM, )KOBTUH, TOMapaHYeBUN 1 1HIT OApBHUKH.

HaykoBi mocmipkeHHsT mMaTepialiiB Ta TEXHOJOTIH, 32 JOMOMOTOK SKHUX
CTBOPIOBAIUCS KAPTUHU MAMCTPIB MUHYJIUX CTOJITh, MPOBOAUINCA (PaxXiBIIMU
pi3HUX KpaiH CBITY MpOTAroM OaraThoX poKiB. Sk Bxke Bimomo[2], Oymb-ski
XynoxHl (apOu ckiamarTbess 3 (apOyBadbHUX PEYOBHH (MITMEHTIB) 1
CIOJIYYHHMX PEUYOBUH, 5Kl 3aJIeKaTh BiJ BUAY (papOu (Macel, KJIeiB, eMyJbCii), 1
SK1 BU3HAYAIOTh, siKa 1€ Oyne ¢apba: akBapenb, OJis, akpuj, TeMIepu T.1. 3a
CBOIM MOXO/KEHHSM, XIMIYHUM CKJIaJIOM Ta OYyJTOBOIO OApBHUKHU MOIIISIOTHCS
Ha JIBl OCHOBHI I'PYINH: MiHEpaJbHI Ta OpraHidyHi. Y >KUBOIKUCI 3aCTOCOBYIOTHCA
MEepPEeBAKHO MiHEpaJbHI MITMEHTU (YEpPBOHUN CYPHK, a3ypHuT, yJIbTpaMmapuH,
KiHOBap, oxpa) [4]. JocmimkenHs mirMeHTiB, (ap0, TOKPUTTIB i
KOHCEpBAIlIMHUX MaTepialliB Ja€ BXXJIMBY 1H(GOpMAIIio Tpo XiMivHI Ta Gi3U4Hi
BJIACTUBOCTI SIK BUXIIHMX MaTepiajiB, 10 BUKOPUCTOBYBAIKCS MPH HAMMCAHHI
KapTUHHM, TaK 1 OyIb-SIKHUX 1HIIUX PEYOBHUH, SIKI 3aCTOCOBYBAIHMCS TIPH
pectaBpailii podir. OTpumaHi pe3yiabTaTH HAYKOBUX JOCIHIJIKEHb, JT03BOJISIOTH

MUCTEITBO3HABISIM, KypaTopaM Ta pecTaBpaTropaMm AI3HATHUCA TPO XIMIYHUN
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CKJIaJ, KapTUH Ta SK JaHI pe3yJbTaTH BUKOPUCTOBYBATH MpHU iX 30epiraHHi,
JOTJISITY Ta AEMOHCTpaIlli poOiT y BUCTABKOBHUX 3aJlaX, TApaHTYIOUH MOXKIIUBICTh
HACOJIO/KYBATHUCS YyJOBUMH KapTUHAMMU.

Y KHMBOMHCI YacCTO BUKOPHUCTOBYIOTHCS OJHAKOBI 3a KOJBOPOM, aje
BIJIMiHHI 32 CKJIQJIOM Ta KPUCTATIYHOIO CTPYKTYPOIO MirMeHTH. BinpizHuTH Taki
MITMEHTH OJIMH BiJ] OJHOTO JOIoMarae jgadbopaTopis MIKpOXIMIYHOTO aHaII3Yy.
AHamiTuyHa Ximis "BpsTyBasia" Oararo poOiT, BYaCHO TIJKa3aBIIHU, SKHI
Marepiaj MmoTpioHO BUKOPUCTOBYBAaTH. HOBITHI TexHOJIOT1T (aTOMapHHI KUCEHb,
HAHO-TEXHOJIOT'11) CIIPUSAIOThH MOAAIBIIIOMY PO3BUTKY pecTaBpallii, il BUXOy Ha
30BCIM IHIMMHA TEXHOJIOTIYHUWA piBEHb. TakKUM YHHOM, XiMiS CHpUSE
30epeKeHHI0 XYJ0KHIX TBOpIB. Y pecraBpallii HayKa 1 MUCTEUTBO K HIKOJIH
0JIM3BKI, 1 3aBJAaHHS XIMII - HE JIMIIE BUBYATH PEYOBUHU Ta iX MEPETBOPEHHS, a i
OTPUMYBAaTH PEUOBUHH JIJIsl MPAKTUYHOTO 3aCTOCYBAaHHA, 30KpeMa, K MaTepian
JUTST  XYJOKHHKIB, 3HAHOMUTH 3 iX BIACTUBOCTAMH. AJDKE, CTBOPEHHS
BHCOKOXY/ZIO’)KHIX ~TBOPIB  00Opa30oTBOPYOrO MHCTENTBA HEMOXJIMBO 0e€3
npodeciiHOl KyJbTYpPH BOJOJIHHS TEXHIKOK MAaJIOHKA 1 3HAHb BJIACTUBOCTEH
XYJIOKHIX MarepiaiiB

OTxe, MOXHa 3pOOUTH BHCHOBOK, IO XIMis BHKOPUCTOBYIOUH
PI3HOMaHITHI TEXHOJIOT1i JlomoMarae CTBOPIOBaTH HOBI (hapOu Hajmaoouyu im
HOBUX BJIACTUBOCTEH Ta SKOCTEM, pOONSYM iX IUIACTUYHMMH, MIITHUMU,
CTIMKUMU J10 BUTOpPaHHs, JOBTOBIYHUMH Ta O€3MEYHUMHU, CTBOPIOIOYU
PI3HOMAHITHY MNaJITPY KOJbOPIB. Takok Ja€ MOXKIUBICTh «KOHCEPBYBATH»

CBITOBI IIEAEBPU MUCTEITBA 30epirarou ix Ajs HACTYIMHHUX MOKOJIIHb.
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VJIK 621.35

JOCJIIIZKEHHSA EJIEKTPOOKNCHEHHSA AIIGATUYHUX
CIIMPTIB HA TAJIbBAHIYHUX ITIOKPUTTAX
HA OCHOBI HIKEJIIO

€. 3aBepau

XMEeNbHUIIBKUH HAIllOHAIbHUM YHIBEpCUTET, Y KpaiHa

OpHe 3 KJIIOYOBHMX BHPIIIECHb NMUTAHb €HEPro3ade3leyueHHs JII0JICTBA Ta
paliOHAIBHOT'O BUKOPHUCTAHHS TPHUPOAHUX PECYpPCIB MOJIArae y po3poOil Ta
NPAaKTUYHIN peanizalli BIJHOBIIOBAIBHUX JKEPEN €Heprii, 1 30KpeMa MaJluBHUX
enieMeHTiB (IIE). OnuH 3 nepcnekTUBHUX HANpsIMKIB JOCHIKEHb Y Lii cdepi
MOB’SI3aHUI 3 MAJIMBHUMH €JIEMEHTaMH MPAMOro OKUCHeHHs crupTiB. Lli
eIEMEHTH 00’ €IHYIOTh TepeBaru BOJHEBO-TIOBITPSHUX [UKEpEl CTPyMy 3
MO>KJIMUBICTIO BUKOPUCTAHHS PIJMHHOTO TAJNBa, SKE BIAPI3HAECTHCS OE3MEKOI0
30epiraHHs, MPOCTOTOIO JOCTABKH 1 HAKOITMYCHHS, BUCOKOI 00’ €MHOIO €EMHICTIO
eHeprii. B sKocTi aHOgHOro mnajivBa BUKOPUCTOBYIOTH METaHOJ, €TaHOI,
npomad-1-om, mpomaH-2-on. l'omoBHa mnpoGnema peanizaiii cnuptoBux I[IE
MOJISITa€ y MOBUIbHIN KIHETHUIIl aHOJHOT'O MPOILIECY, HEIOCTATHIM aKTUBHOCTI Ta
CTaOUIBHOCTI, @ TaKOX BHUCOKIA BapTOCTI KaTali3aTOpiB HA OCHOBI IUIATUHOBHX
MeTaliB. AJBTEPHATUBHOIO 3aMIHOI0 I[UM KaTali3aTOpaM MOXYTb CTaTH
raJibBaHI4H1 MTOKPUTTS Ha OCHOBI HIKEJO, HOro CIUIaBiB Ta KOMIIO3HUTIB. Tomy
MeTa TPEACTABICHOI POOOTH TonAraga B JOCITIIKEHHI MPOIECIiB OKUCHECHHS
METaHOIy, €TaHoIy, IponaH-1-oy, mponaH-2-oy Ha TaJIbBaHIYHUX MOKPUTTSIX
MaroBuM HikeneM, Ni-Cu cruraBom, kommozutom Ni-TiO».

HikeneBi ranbBaHi4HI Ta KOMIIO3MINMHI TOKPUTTS OCAKyBalu 3
cyabdaTHOro eaekTpoiity, a Ni-Cu mOKpUTTS — 3 HUTPATHOIO EICKTPOIITY MPH
ONTUMAJIbHUX YMOBaX eNeKTpouizy. XiMIdyHUN Ta (a30BHM CKJIAJl OCaJKEHUX

HOKpI/ITTiB BHU3HA4YaJIxX 3a  JOIIOMOI'ORO pGHTFGHO(bJ'IyopCCLleHTHOPO Ta
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PEHTTEHOCTPYKTYpHOro aHai3y. EnekTpookucHeHHs amiaTUyHUX CIUPTIB
nocrimkyBanu y 1M NaOH 3a gomoMororo OUKIi9HOI BOIBTaMIIEpOMETPil Mpu
PI3HMX KOHLEHTpalisiX CHOUPTIB Ta IIBUAKOCTSIX PO3TOPTKUA MOTEHLIaNy, V.
[ToTenrianu HaBeAeH] y CTAaHAAPTHIN BOTHEBIH IIKAJTI.

PesynbpTaTi peHTreHo(hIyopecieHTHOTO aHali3y MOKa3aIH, [0 BMICT Mifl
y Ni-Cu cruraBax, ocakeHUX 3 IUTPATHOTO SIIEKTPOJIITY, CTAHOBUB 5 Mac.%, a
npu cymicHomy ocamkeHHi NI Ta wmikpodactuHok Ti10; Oynu oTpuMaHi
KOMITO3HIIIHI MOKPUTTS 3 BIPOBAKEHHSAM JTHUCTIEPCHOI (a3u Ha piBHI 12 — 14
mac.%. Xapakrep pentrenorpam Ni-CU MOKpHUTTIB BKa3ye Ha yTBOPCHHS
oHO(GA3HOro CIUIaBy 3 MapaMeTpamMu KPHUCTAIIYHOI TpaTKU OJM3BKUMHU 10
Hikemo. Jludpaxiiiini miku peHTreHorpam koMmo3uiitaux mokpurtiB Ni-TiO;
BiTHOCATHCS 710 KprucTanmigHoro Ni 3 rpaHerieHTpOBaHOK KyOIYHOIO CTPYKTYPOIO
Ta T10, Moaudikalii pyTui 3 TETParoHAILHOK CTPYKTYPOIO.

OpepkaHi BoJbTaMIeporpam JJis BCIX TOKPUTTIB Malu MOAIOHUN
xapaktep (pucyHok 1). Pizke 3poctanns ctpymy crioctepiranocs npu E > 0,6 B,
TOOTO OKHUCHEHHSI CIUPTIB TOYMHAJIOCh TUIBKM TOJI, KOJM Ha TMOBEPXHI
€JIEKTPOly TPOJOBXKYBaIH (popMyBaTUCS 4M Bke Oynu chOpMOBaHI aKTHUBHI

naHku 3 kataiizaropoMm-niepeHocHuKoM NiOOH/Ni(OH),.

159

139

-03 0,2 E. B

Pucynok 1. Boastamneporpamu y po3uuni 1M NaOH+1M C,HsOH npu v
=10 mB/c mokputriB: 1 — Ni-TiO,, 2 — Ni, 3 - Ni-Cu.

49



Advanced chemical technologies and materials for industry and the environment

OxuclieHHS CHOUPTIB HAa TIOBEPXHI OKCHUAHO-TIAPOOKHUCIHUX CITOIYK
HIKEJTI0 MOXK€ BIIOYBAaTUCh SK XIMIYHUM IUISIXOM 3 YYacTIO TE€TEpPOreHHOIO
Karamisatopa-mepenocurka  Ni**/Ni®*, Tak i mpsMEM  eIeKTpOXiMiuHHM
OKHCHEHHSIM aJcOpOOBAaHMX Ha AaKTUBHHX MICISIX YACTHHOK CIOUPTIB 3
YTBOpPEHHSIM CyMilll NpoaykTiB. OCKUIBKM OJIWH 3 TPOAYKTIB aHOAHOTO
okucHeHHs1 CO OJI0KY€E MMOBEPXHIO €JIEKTPOTY, TO MICHS JOCATHEHHS MAKCUMYMY
aHOJIHUN CTPYM PI3KO 3HIKYEThCS. HacTyrHe mBHIKe 3pOCTaHHS CTPyMY IpH
E > 1 B noB’s13aHe 3 mOYaTKOM peakiiii BUIIJICHHS KUCHIO.

Ak 6aunMo 3 TabiHUIll, MOTEHIIATM Ta CTPYMHU IIKYy OKMCHEHHS CYTTEBO
3aJIeKaTh Bl OyJ0BU CcIUPTY. 31 30UIBIICHHSAM JIAHIIOTA MTOTEHIIal OKUCHEHHS
3CyBaBCSl 70 OUTBIII HEraTMBHUX 3HAYCHb. 3a BEIWYMHOK CTPYMY OKHCHCHHS
AocHiKeH] anipaTuyHi CIUPTH MOXKHA po3TalryBaTu y HacTynHui psanx CH;OH
> C3H;OH > C,HsOH > 130-C3H;OH, 1m0 oOyMoOBiieHO iX eleKTpOXiMIYHOIO
aAKTUBHICTIO.

Tabmuis — [loreHIiany Ta CTpyMu MKy OKMCHEHHS alipaTHIHUX CIUPTIB HA

Ni-TiO, MOKpHUTTSX IpH KOHIEHTpallii cupty 1 Mojw/n ta v =10 MB/c

Amnidarnaauii cnupt E., B I, MA/cM”
Meranoin 0,87 35
Eranon 0,697 7,4
[Tponan-1-om 0,682 10,3
[Tponan-2-o01 0,677 1,95

TakuM YMHOM MPOBENICHI JOCIIIKEHHSI TTOKa3aju, 0 €IEKTPOOKUCHEHHS
am@aTUYHUX CHUPTIB Ha TalbBaHIYHUX TMOKPUTTAX HA OCHOBI HIKEJIO
B110YBa€THCS 3 JIOCTATHHO BUCOKUMU MIBUAKOCTAMHU. TOMY 111 TOKPUTTSI MOXKHA
MMOPEKOMEHTYBAaTH B SKOCTI KaTAITHYHO-aKTUBHUX MAaTepiasliB JJIsl MaJTHMBHUX

€JIEMEHTIB, €JIEKTPOXIMIYHIUX KOHBEPTOPIB Ta XIMIYHUX CEHCOPIB.
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V]IK 677.84+621.383.326.2

3MIHA ®I3UKO-MEXAHIYHUX BJIACTUBOCTEHR 3AXUILIEHUX
MOKPUTTAMMU BYJIIBEJIbHUX KOHCTPYKIIIN 13
SAJIIBOBETORY I AI€IO TEMIIEPATYPU

JI. Aemuauyk, . CanoskHuk

JIbBIBCHKHUIA TOPTOBEIHHO-€KOHOMIUYHUN YHIBEPCUTET, Y KpaiHa

JInst  BUCOKOTEMIIEpaTypHOTO 1 BOTHEBOTO 3aXHUCTy 3aji300€TOHHHMX
KOHCTPYKIIIMHUX MaTepiajdiB IIUPOKOTO BUKOPUCTAHHS HAOyIu e(peKTUBHI
TOHKOILIAPOBI TMOKPUTTS HA OpPraHIYHIA OCHOBI, SIKI YMOBHO MOAUISAIOTH 3a
METOJ/IOM 3aXHCTY Ha BaXKKOTOproyi 1 criydeHi. EQEeKTUBHIIINMY € TOKPUTTSL, SIKI
CIYy4yIOThCSI, BACOKOTEMIIEpAaTypHa 1 BOTHEBA Jisl IKUX JOCATAETHCA 32 PAXyHOK
CIy4YyBaHHS BUXIJHOTO CKJIaJy TpHU BIJHOCHO HEBHUCOKUX TemIepaTypax 13
YTBOPEHHSIM MOPUCTOrO  TEMIIEPATYPOCTIMKOrO  TEIUIOI30JII0I0Y0ro  Iapy
TOBIIMHOIO OubIe 1 cm [1].

CrydeHi BUCOKOTEMIIEPATYpPHI BOTHE3aXHMCHI MOKPUTTS SBISIOTH COOOIO
KOMITO3HIIIi 13 OpraHiyHUX 1 HEOPraHIYHUX KOMITOHEHTIB. BoHUM CcKiIagaroThCs 13
3B'SI3KM, HANIOBHIOBAYa, aHTHUIIIPEHY 1 CIy4yIOUWX 0JaTKiB. B skocTi 3B'S30K
BUKOPUCTOBYIOTh MOJIMEPH, SIKI MAIOTh 3AaTHICTh 0 HMKIi3aIlii, KOHICHCcAIlli,
3IIMBAHHS 1 YTBOPEHHS HENETKUX MPOAYKTIB, HANPHUKIIAJ, COIMOJIMEPH BIHLITY,
noJiieipHi, €MOKCUAHI 1 CHIIIIAOPraHiyHl CMOJIM Toulo. B siKoCTI ciyuyroumnx
areHTiB MO)KHAa BUKOPUCTOBYBATH JIEKCTPUH, KPOXMalib, copoiT, coii (ocdaTHOT
1 OOpHOI KHMCJIOT Ta 1HIIII.

CryyeHl TOKpUTTS TMepeBa)kaloTh 1HIII TOMY, LI0 BOHH, Oyay4H
HAaHECEHUMHU Ha 3aT1300€TOHHY KOHCTPYKIIIIO TOHKHUM IIapOM, MPAKTHYHO HE
30UIBIIYIOTH  1i  Macy, aje TMpd  [bOMY  3HA4YHO  30LIBIIYIOTH
TEMIIEPATYPOCTINKICTh, BOTHECTIHKICTh 1 BOJIOJIIOTH IIMTUPOKUM CIIEKTPOM

TEXHOJIOTTYHUX METO/IIB HAHECEHHS Ta JOCTYITHI B eKCIuTyararii [2].
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BaxxuBOI0 XapakTEepUCTUKOK OYJIBEIbHUX KOHCTPYKIIWHUX MaTepialiB
€ 1iX CTIMKICTb JO BIUIMBY TEMIEPATypu Ha 3MIHY iX (I3UKO-MEXaHIYHUX
BJIACTUBOCTEH. BUBYEHO MILHICTHI XapaKTEPUCTHUKM MaTepiajliB Ha OCHOBI
noptiauanementy (1] II/A-II), mmakomopTmamnmementy (ILITIL[ ITI/A) 3a
BUCOKHMX Temmeparyp. JlocmifpkeHHs TPOBOAWIM IICISA HarpiBaHHSAM 10
temnepatypu 473, 673, 873, 1073, 1273 K.

BcranoBneno, mo mpu HarpiBaHHi g0 Temneparypu 473 K winHIicTh
3pa3KiB Ha CTUCK 3pocTae Ha 4,5...5,0 %, a MiHICTH Ha 3rUH - Ha 7...12 % 3a
pPaxyHOK YHIUIbHEHHS CTpYKTypu 3aiizooerony [3]. Takox npu upomy
MPOXOAUTh BUIICHHS BOAW 13 TENENOAIOHUX CKJIQJOBUX B'SDKYUOro 1
KpHUCTaNi3alli KaJiblito T1IIPOKCUY, SKUH YTBOPUBCS MPH TiapaTallii HEMEHTY.

HarpiBanns g0 temneparypu 673 K npu3BoauTh 10 3MEHIIIEHHS] MIITHOCTI1
3aJ11300€TOHY Ha CTUCK NPU Maie CTaOLIbHIM MIIHOCTI HA 3TUH. Take 3HauHe
3HIDKEHHSI MIITHOCTI Ha cTuck (25...50 %) crocrepiraerbcs MpH HarpiBaHHI B
iHTepBa Temmneparyp 673...873 K, 110 MOsSCHIOETHCS JeripaTaIli€lo IpoayKTiB
TBEpAHEHHS 1eMeHTy. [Ipu npomy MiHIManIbHE 3MEHIIIEHHS MII[HOCTI Ha CTHUCK
CIIOCTEPITa€eThCsA I 3ai300€TOHIB HA OCHOBI IIJAKOIOPTIAHAIIEMEHTY.
Mo:kHa BiI3HAYWTH, 110 MIIHICTh 3pa3KiB Ha 3TUH 3MeEHIIyeTbes Ha 40 % nis
HE3aXMILEHUX MOKPUTTAM 1 Ha 12,5...25 % a1 3aXuIieHuX.

[lToganeie HarpiBanHs 3paskiB a0 Ttemnepatrypu 1073 K Beme 10
3MEHIIIEHHS MIIHOCTI Ha CTUCK HE3aXMIIEHOro 3a1i300eToHy Maiike Ha 85 %,
110 MOK€ MPU3BECTH 10 HOTO PyMHYBaHHS.

BizyanpHO BUSBIEHO, IIO TMOBEPXHS 3pa3KiB MOKPUTA TPIIIMHAMHU
po3mipom Bix 3 mo 30 mm [4]. [logansire HarpiBanHs g0 Temmnepatypu 1273 K
BEJIC 10 HE3HAYHOI'O IiABUINECHHS MIITHOCTI 3pa3KiB HAa CTHCK 1 3TMH BHACJIIOK
YaCTKOBOTO CITIKAHHS Marepialy 3a paxyHOK aKTUBHOTO KaJIbIII0 OKCHIY 3
YTBOPEHHSAM CIIEYEHOT0 MaTepiaiy.

HocnimkeHHss 1eGopMaTUBHUX XapaKTEPUCTHK 3a1i300€TOHY IOKa3ao,

110 npu HarpiBa"Hi 10 573 K Moaynb Npy>XKHOCTI OETOHY 3MEHIITYEThCS MaiKe y
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2 pa3u 3a paxXyHOK HEPIBHOMIPHOTO PO3IIMPEHHS MOTr0 CKJIAJOBUX BHACIIJIOK
pizauii TKIIP.

[Tomanpme wHarpiBanus no 1173 K 3a  paxyHOK pyiiHyBaHHS
KPUCTAJIOTIAPATHOI CTPYKTYpH Ta MOSBU JMe(EKTIB KapKacy 3MEHIIYE MOJYJIb
npyxuocti go 0,03...0,18 - 10* MITa. Tomy, nmokazHuk E g 3axuineHoro
3amizo6eromy (0,03 - 10* MIIa) cBigunTh IpO MpaKTHIHE HOro PyHHYBAHHS, IPH
IbOMY  3aXMIIEHI 3pa3Kd  BOJOMAIIOTH  BIJIMOBIJHOK  MIIHICTIO, IO
MiATBEPKYIOTh MTOKA3HUKUA MOAYJIS IPYKHOCTI.

ExcniepuMeHTaabHO JOBEIeHO €EeKTUBHICTh BOTHE3aAXUCTY PO3POOJICHUX
CKJIaJIIB 3aXHMCHUX MOKPUTTIB 3aJ11300€TOHHUX KOHCTPYKITIH.

BpaxoByroun oTpuMaHi pe3yiabTaTH JOCITIHKEHHS, MOKHA CTBEPIKYBATH,
10 KOMIIO3UIIii HA OCHOBI HAMOBHEHOI'O KAOJIHOM Ta QJIIOMIHIIO, HUPKOHIIO
OKCHJaMHU MOJIMETUI(DEHUICUIIOKCAHY MOKHAa BHUKOPHCTOBYBATH B SIKOCTI
BHCOKOTEMITEPATypHOTO 3aXHUCHOTO TIOKPHUTTS IJisi 3alli300€TOHy, IO Ja€
MOXJIMBICTh 1 HaJajai BJIOCKOHAIIOBATH 3aXHCHI BJIACTUBOCTI TOKPHUTTIB IS

3aI11300€TOHHUX KOHCTPYKITIH.
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VJIK 343.98

BU3HAYEHHS CITIPABXKHOCTI BUH JOCJIIXXKEHHAM
IMAPOT'A30BOI ®PAKIII METOJIOM I'A30BOI XPOMATOI' PA®II

O. lesxectiok’, O. CTpemMenbKmii'?
1XMeJIBHHubKI/II7I HIEKI[ MBC VYkpainu

2 o . o . .
XMCHBHI/IL[BKI/II/I HaIlOHAJIbHUH YHIBCPCUTCT, YKpalHa

CKUIbKM ICHYE BHUHO, CTUIBKM ICHY€ OakaHHsS 3apOOMTH Ha IbOMY
MPOAYKTI, MApoOuBIIM Horo. B craponaBuboMmy Pumi mopori anepHcki BUHa,
SKi 3aliMaiy TIepIIl MicIi Ha CTOJaX 3HaTi, 3 SBISJIUCh B CAMUX JICHIECBUX
xapueBHsax. Falsificacid, roBopuiau pumisHd, TOOTO MiApoOKa B MepeKiIami
Ha Hamry MoBY. TepmiH «bdanbcudikamis» HE 3aBXKIA CIPUNMAETHCS
OJTHO3HAYHO, HAMIPHUKIIA/A, €BPONEHCHKUM MOTrisg Ha (aabCuiKaIliio MoJArae y
TOMY, 110 y BUPOOHHWIITBI BWHA, TMOYMHAIOYU 3 BUHOTPANy, SKIH Mae OyTH
TpaJMIIMHUX HE TIOPUIHUX COPTIB, 3aKIHUYIOYM MPUIABKOM, MalOTh
BUKOPUCTOBYBATUChH IHIPENIIEHTH BUPOOJIEHI TUIBKK 3 BUHOTpany. B VYkpaini,
TpaJMLIIIHO, TP BUPOOHUUTBI KPIMJIEHUX BUH BUKOPUCTOBYETHCS MIICHUYHHIMA
coupT pekTudikar, mo st €Bponu poOUTh OJHI 3 HAWKpaUIMX BUH CBITY
danbcudikaTom.

[Tpu BUpOOHUIITBI BUH PO3MOYMHAIOYH 3 BUPOIIYBaHHS BHHOTPAIy Ta JI0
MIPUIIABKY € O€3J11Y CTaIii, A¢ MOXKJIMBE BUKOPHUCTAHHS HETPATUIIIMHUX METO/IB
Ta CKJIAJ0BHUX, II0 MPUBOAUTH 10 (panbcudikanii BuHa. BBaxkaeTbcs, 110 HIMIO
HEe TApOoOJI€ThCS HACTIIBKM YacTO 1 PI3HOMAHITHO SK BHUHOTpaJHE BUHO. Lls
TEHJCHI[ISI OCTaHHIM YacoM Ha0yja MPOCTO MAacOBOI'0 XapakTepy. Xoua
BUHOPOOM 3a BCIX YaciB HEPIAKO BAABAIUCA 10 MIPUHOMIB 3a JOTIOMOTOIO SIKUX
Hamarajiucsa "BUOPABUTH" OKUCIEHE BHMHO, IO 3INCyBajnocs, 00 MPUXOBATH
HOro HENONIIKM 1 3pOOMTH NPUAATHUM JO BXKMBAaHHS. 3 1I€I0 METOK J0

HaTypaJIbHOTO BWHA JIOJABAIM IIYKOP, M€, CHOJYKH CBHHI[IO, TilC, TJIUHY,
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MoJIoKO. Jlo ocHOBHMX BHIIB (anbcudikallli BUHOTPAJHUX BUH HAJIEKUTD,
HANpUKIIAJ, PO3BEACHHS BHHOIPATHOTO BHHA [ICHICBUM IUIOJOBO-STiTHUM
BUHOM JUJIs1 30UTbIIEHHS oro oocsry. Lle HalOouIbII po3MOBCIOIKEHUH 1 TPyOHii
cnioci6 ¢anbcudikarii. byBae, 1o Taki BuHa "BUIIPABISIOTE" BBEACHHIM Pi3HUX
XIMIYHMX KOMIIOHEHTIB (CIUpPTY, CcaxapuHy, MTy4HUX OapBHHKIB). [HOMmI
J0/Ial0Th IO BHWHA TJILNEPUH [JI1 3MEHIICHHS KHUCJIOTHOCTI, TIPKOCTI.
3aCTOCOBYIOTh KOHCEPBAHTH (HANPUKIAJ, CATIIUIOBY KHUCIOTY) 3 METOIO
NPUCKOPEHHS TPOLIECY BUTOTOBIICHHA. [l MPUXOBYBaHHS IHIIUX MIIPOOOK
BUHO 4YacTeHbKO Ie # ¢apOyrorh. s 1mboro 4acoM BHUKOPUCTOBYIOTHCS
CUHTETUYHI OAPBHUKH, JIEAK1 3 HUX € HE TUIbKU IIKIJJIMBUMHU, ajJ€ YaCOM HaBITh
OTpYHHUMM crioiykamMu (Hampukiaa, ¢ykcuH). [HOAI 3a COPTOBI BUIAIOTHCS
BUHA KYMa)XOBaHI, JIOMYCKAEThCS 3MINIYBaHHS pi3HUX ¢pakiiid cycia
(BUCOKOSIKICHI 3MIIIYIOThCS 3 HU3bKOCOPTHUMHU). Haiiripiie — e npurotryBaHHs
"MTYYHUX BUHOTpagHUX BUH'". [[71s1 BUpOOHUIITBA TAKMX BUH BHKOPHUCTOBYIOTH
no0pe migibpany Cyminl KOMIIOHEHTIB, HA CMaK CXOKy Ha BUHOTpajHe BUHO. J[o
CKIIamy 11 MOXYTh BXOJWTH BOJQ, APDKIXKI, ITyKOP, BUHHOKHCIHMH Kallii,
KpUCTaJIYHa BUHHA 1 JIMMOHHA KUCJIOTH, TaHIH, IIEPUH, €THUJIOBUNA CIHUPT Ta
1HIIT CITOJTYKH B 3aJISKHOCTI Bif "penentypu’.

XiMIYHUNA CKJIaJl BUHA AYXe€ CKIAIHUI: KpIM €TUJIOBOTO CIUPTY, €TEpiB,
aNbJETIAIB, CUBYIIHUX Macell, LYKPy 1 OpPraHi4HMX KHUCIOT — BOHO BMIIIY€
nyOWiIbHI, apOMaTU4HI 1 MiHEpaibHl peYOBUHU, OAPBHUKM Ta BiTamiHu. Hikonu
3 BIEBHEHICTIO HE MOXJIMBO BKa3aTH IO KOMIIOHEHTY BHHA, SKOTO BiH
MOXO/DKEHHSI - BHMHOTPAJAHOIO, 4YM IITYYHO BBEACHHUH MiJ dYac TMpolecy
danpcudikarii.

Merta nanoi po6oTH mojsrana B AOCTIIKEHHI Mapora3oBoi (pakiii BUH
BUTPUMAaHUX Yy Biasiax B TepmocTaTi pu temneparypi 80 °C. ¥V Biasiii MiCTKICTIO
2 cM® BHOCHIIOCH 110 | cM® HAIIOI0, BUTPUMYBAIIH Y TEPMOCTATI IIPH TEMIIEPATYPi

80 °C oany roauHy micis 4Oro MPOBOAWIIM JOCTIIKEHHS METOJO0M TIa30BOi
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xpoMmarorpadii, BigdOuparoun mapora3oBy (paxuiro. B mporeci pobotu Oyio
nociikeHo 14 BuaiB BUH Ta BUHHUX HAMOIB.

[IpoananizyBaBIIu pe3yabTaTH JTOCTIIKEHb BCTAHOBJICHO, IO SKICHUM Ta
KUTBKICHUH CKJIaJ aNbJETiIB, €TepiB, CUBYIIHUX Macel IUIOOBO-ATIIHUX Ta
BHHOT'PAJHUX BHH IPAKTHYHO HE BiAPI3HAETHCSA MiXK COOOI0, TOOTO alIbACTiNH,
€Tepu Ta CHUBYIIHI Macjia HE MOXYTh CIYKUTH B SKOCTI 1J€HTU(DIKYHOUHX
KOMITOHEHTIB BUH PI3HOT'O MOXO/[KEHHSI.

BogHouac 1o BiHOIIEHHIO 7O CEPENHIX KOHIEHTpalliil eTualerary,
MPOIaHoOJy, 1300yTaHOIYy Ta 130aMIJIOBOTO CHHUPTY (130MEHTAHOIY) MOXKIMBA
nudepeHIianis Cyxux Ta KpIjIeHUX BHH.

BwmicT BUOpaHHMX KOMIIOHEHTIB (€TWjaleraTr, IMpOIMaHoj, 1300yTaHoJ Ta
130aMIJIOBUHM CIUPT) B CyxuX BUHAx B 5-10 pas3iB mepeBHIye BMICT IUX K€
KOMIIOHEHTIB B KpIIUIEHUX BHHAaX. TOOTO YTBOpPEHHS MAaHUX KOMIIOHEHTIB
OPOXOAUTH B CTafli OpOMiHHA, SIKa y KpPIIJIEHUX BHUHAX TIEPEPUBAETHCS
paHire.

HaiiBuiiiii BMICT alleTanbpJeriay y CKUCIOMy O1IOMYy BUHOTPaJHOMY BHHI
BKa3ye, M0 JaHUM METOJIOM JOCIIJKEHHS MOXKJIMBO BUSIBIISITU BHHA, B SIKHX
POXOIAIN MPOIECH CKUCAHHS.

Posrmsimaroun  eTunOyTHpaT, SKMM BHUSABICHO TUIBKM B Karopax Ta
SOJTyYHOMY CHAPI MOXKJIUBO MPHUITYCTUTH, IO CTHIOYTHPAT 3’ SIBISETHCA Y THUX
BHMHAX Ta BUHHUX HAIOSX, BUHOMATEpiall SKUX MPOUIIOB TepM0ooOpoOKy. Karop
M0 TEXHOJOTr1i BUPOOHMIITBA BUTOTOBJISIETHCS 3 BHHOMATEplaly, Me3ra siKOro
npoinuia TepMooOpoOky. Cuap B JaHOMY BUMNAAKYy BHUIOTOBICHHHA 3
BIIHOBJICHOTO SIONIy4HOTO COKY, TOOTO 3 KOHIIEHTpAaTy, a OTPUMaHHSA
KOHIIEHTPATy MPOXOJNTh MIJISTXOM YIapIOBAHHS COKY.

B xomi maHoi poOOTHM BCTAHOBIICHO, IO MOXJIHMBA JaUdepeHIalis
MiHIMAIBHHUX KilbKOCTeH 10 1 cM® BHH Ta BHHHHMX HAIOIB METOIOM Ta30BOI
xpomarorpadii. BogHodac gociipKeHHs Mapora3oBoi Gppaxiiii HeBiIOMHUX PiIUH

rapaHToBaHo 30epirae kamuigpHy kojoHky HP-FFAP Bix 3aGpynnenss.
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@dakTUYHO MO KUIBKOCTSM eTHWJalleTary, MpoMaHoily, 1300yTaHOIYy Ta
130aM1JIOBOT'O CHUPTY MOXKJIMBO BCTAHOBUTHU BUJI BUHA: CyX€ BOHO YM KpITIJICHE
(ToOTO UM OYB mepepBaHUid Tpoiiec OPOAIHHS UM BiH AIMIIOB 10 KiHIIS). Takox
0 HAIBHOCTI eTWIOYTHUpATy MOXJIHBO BCTAHOBUTH, YH MPOXOIWIH
BHHOMAaTEpianu TepMooOpoOKy. OHAK HEMOKIIMBO KaTETOPUIHO 3asIBIISTH PO
BUIIIETIEpEpaXOBaHi BIAMIHHOCTI CyXWX, KpIMUIGHUX Ta YBApEeHUX BUH
(BuHOMaTepiall SIKUX MPOXOAMB TEPMOOOPOOKY) dYepe3 Mally KUIbKICTIO
JOCJIJDKEHUX 00’€KTIB Ta BIJHOCHO CYMHIBHY SKICTh OCTaHHIX (Hamoi Oyio

pu0aHO B TOPTIBEJILHUI MEpexi).
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APPLYING NONLINEAR APPROXIMATION METHODS IN

EXPERIMENTAL DATA PROCESSING

I. Chesanovskyi, I. Katerynchuk
National Academy of State Borderguard service of Ukraine named after
B. Khmelnytskyi, Ukraine

Data approximation allows to build processing algorithms sensitive not
only to the presence or absence of the signal in input mixture, or the presence of
a separate signal implementation in the mixture, but also to identify certain
features of the signal. In the last case, signal features are the manifestations of
expected or undesirable process trends.

Linear approximation serves to make a signal projection (discrete sample
set, function, etc.) on a system of a priori selected vectors in linear space. Such a
linear approximation is particularly convenient for uniformly smooth signals
using Fourier, Hartley or various smooth wavelet bases. This is due to a compact
reflection of monotonic processes. At the same time, described operation reacts
sharply to local gaps. On the other hand, a number of discontinuous bases
including Rademacher, Haar, etc., give valuable results in the approximation of
discrete signals (stepped, pulsed, etc.). These two classes of bases for
approximation are universal tools that give a satisfactory result for the analysis
of signals of their class. It should be taken into consideration that for obtaining a
good result it is always necessary to solve the problem of choosing the basis for
each particular case. Truly, the best basis in one’s task is the result of selection
among all those that are most related to the approximation process. The optimal
basis must be obtained in each specific case, which is the foundation of

nonlinear approximation methods.
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A typical case of measuring signals are narrowband ones. Particularly,

signals that formed by angular modulation of the polyharmonic functions. The
shape of the modulating function and the amplitude-frequency spectrum

(Fourier approximation) are shown in Fig. 1.
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Fig. 1. Randomly generated modulating polyharmonic oscillation and
its spectrum
The Fourier basis is inconvenient for processing such signals because it
does not reflect the internal dynamics, which is extremely important for
detection. Much more effective for this type of task is the use of windowed

Fourier transform, or wavelet transform (Fig. 2).
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Fig. 2. Spectrogram and wavelet transform of frequency-modulated

narrowband signals
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Proposed work shows that methods of nonlinear approximation allow to

solve it optimally, adapting a basis for each, concrete problem (function). The
transformation which uncover zones with maximum energy concentration, or
there is a possibility of skeletons allocation (analog of a gradient map of a vector
field) is considered optimum.

In addition, the paper shows that the approximating algorithm, at the
optimal basis becomes extremely sensitive to the matched signal
implementation. It allows to concentrate energy in a small area and vice versa,
becomes insensitive to the signal with another implementation of the modulating
function.

It is important to note that real measurements in technological processes
are always accompanied by noise and various interferences. Therefore,
nonlinear approximation methods, the basis of which is matched with a certain
modulating function, will always give a better result than linear ones. In the case
of noise, with the expansion of its frequency spectrum (from the standpoint of
Fourier frequency analysis), it is quite appropriate to expect that the intensity
distribution of its decomposition coefficients will approach uniform. It is also
true for linear methods. However, in case of interference, the situation will be
completely different. As shown, the basis for nonlinear approximation (i.e.
mother wavelet) is "sensitive" to a certain implementation of the function.
Therefore, the energy of other implementations, including interference, will be
distributed over all of the coefficients.
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VJIK 620.172.21:621.396.6.019.5

ACOUSTIC EMISSION DIAGNOSTICS OF COMPOSITE MATERIALS
IN CAPACITOR ASSEMBLY UNDER THERMAL IMPACTS

I. Kovtun, S. Petrashchuk, J.Boiko
Khmelnytskyi National University, Ukraine

The assembly of ceramic compounded capacitor, such as K 15-5, represents
a ceramic disc polymerized by compound. Due to difference in linear expansion
coefficients between ceramics and compound when subjected to thermal impacts
ceramic-compound joint undergoes a thermal stresses, which under unfavorable
combination of these coefficients and mechanical characteristics of both materials
may cause cracking of compound or ceramics and destruction of the joint structure.

The main causes of breakdowns, which are likely to occur in such
assemblies as capacitors, are not the mechanical forces but normally the thermal
impacts. Therefore this research is aimed at solving the problem of diagnosing
strength of capacitors exposed to operating conditions, which are thermal cycling
from +60 to —50 deg C.

The following tasks were accomplished in the current research.

Thermal limits have been specified for operation of acoustic emission
sensors made as an assembly of different materials, such as steel, ceramics, plastics,
which are also capable of emitting acoustic emission signals during thermal
cycling. Sensor P113 demonstrated reliable operation in temperature range from
+50 to —50 deg C.

The waveguide is selected and used for transmitting acoustic emission
signals from the object is the thermal chamber to the acoustic emission sensor
outside the thermal chamber, what expanded the temperature range by increasing
positive temperatures up to + 90 deg C and negative temperatures down to —

60 deg C.
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To eliminate hindrances associated with formation and cracking of ice

during transition from positive temperatures to negative and reverse, the vacuum
chamber was created. VVacuum level in the chamber equal to 740 mm Hg prevented
ice formation on the samples and the waveguides.

The frequency separation of acoustic emission is accomplished for ceramic
and compound parts of capacitor. The frequency bands are: 650-1000 kHz for
ceramic component K-15 using sensor P113 (0.5-1.0 MHz); 130-300 kHz for
compound component using sensor P113 (0.2-0.5 MHz).

The method has been designed for non-destructive strength diagnostics of
non-detachable assemblies of ceramics and compound, such as capacitors K-15-5,
subjected to thermal impacts in the temperature range from +60 to —50 deg C.
Manifestation of the Kaiser effect after first two thermal impacts indicates of
compliance with acceptable strength condition of tested assembly, appearance of
acoustic emission on N™ thermal cycle detects beginning of destructive process and

indicates that such assembly will be destroyed in 5-10 cycles.
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UDC 685.34042

CHARACTERIZATION AND PROPERTIES OF LUBRICANTS
OBTAINED BY TECHNOLOGIES OF RECYCLING WASTE
PRODUCTS OF THERMOPLASTICS

K. Prysiazhna®, 1. Mandzyuk?, Ju. Padgurskas®

L2Khmelnytskyi National University, Ukraine
3\/ytautas Magnus University Agriculture Academy, Lithuania

Analyzing new, modern trends in the development of tribotechnics, one
should note that one of the effective directions for implementing the concept of
"green tribology" is the development of new lubricant compositions based on
natural ecologically safe fats capable of biodegradation. A special weightage to
such scientific research isgiven bethe use of recycling technologies of
secondary raw materials.

The aim of the work was to study the structure and tribotechnical
characteristic of modified natural fats by grafting polyester oligomer
(polyethylene terephthalate). From the standpoint of the chemical structure,
natural fats are compounds that are obtained as a result of the reaction between
glycerol and aliphatic carboxylic acids with the formation of esters —
acylglycerol (Fig. 1). By developed technologies for recycling waste PET

bottles, we have obtained intermediate compounds — recyclables (PET

oligesters) the combination of which with natural fats produces PET-
acylglycerols (Fig. 2).
T .
01 HC-0+C-R, 0 HC-0-C-R,
RJ—(”:JrD—CH | R,- C-0-CH
: H;(II—DJFC—Rs H;(IZ'—D—[I'_I'—FET
1 | o

., 0

Figure 1. Structural formula of the

composition of natural fats

Figure 2. Schematic form of synthesized

PET-acylglycerol
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To assess the structural characteristics of synthesized materials, rheometry

and IR spectroscopy were used. The geometric image of the molecules and the
calculation of the electrostatic potential are realized wusing the
HyperChem programme package. The tribotechnical characteristics of the
synthesized lubricants were determined on four-ball friction machine in
accordance with the procedure.

With the help of computer simulation using empirical calculation methods
(molecular mechanics method), a geometrical image of synthesized compounds
was obtained. The above images (Fig. 3, Fig. 4) indicate a difference between
the structure of PET-acylglycerol and the structure of the initial fats with the

geometric form of macromolecules and their placement in space.

Figure 3. Optimized geometric shape of the Figure 4. Optimized geometric shape of the
beef fat molecule PET1,3-acylglycerol molecule based on beef
fat

The results of the research cycle to determine the change in tribotechnical
properties, depending on the sequential complication of the system under study:
natural fat — a synthesized base, with a polymer (PET-acylglycerol) — lubricating
oil made from the synthesized base, containing the Irgalube (BASF) additive

package are shown in Figure 5.
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Figure 5. Tribotechnical characteristics of the studied materials on the base of beef fat

The results of the studies clearly demonstrate the qualitative positive
change in the tribotechnical characteristics of the lubricating oils studied with
the complication of their structural structure. The transition from the initial fat:
beef fat to synthesized PET acylglycerol provides an improvement in both wear

indicators and a decrease in the propensity to weld.
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Modern trends in the sphere of clothing technology and design. Textiles and

garments design

VJIK 687.016.6:687.122
BUKOPHUCTAHHS IHHOBAIIIMTHAX TEXHOJIOTTi
JTEKOPYBAHHS Y FASHION JIM3AMHI OIATY

C. KyJaemoga, /I. Haiiuyk

XMeNbHUIIbKUHN HalllOHAJIbHUH YHIBEPCUTET, Y KpaiHa

Meta i 3aBaanHs. Meroo poOOTH € JOCHIIKEHHS 1HHOBAI[IMHUX
TEXHOJIOT1H JIEKOpYBaHHS JJIsi BUTOTOBJIEHHSI aBTOPCHKOI KOJIEKIIlT aHcaMOJIiB
AKIHOYOT'O OJISITY.

O0’exkT Ta mpeaMeT aociigkeHHss. O0’€KTOM JOCTIIHKCHHS € TMPOIIEC
CTBOPEHHSI KOJIEKI[Ii OAATY 3 BHUKOPUCTAHHSM I1HHOBAllIMHUX TEXHOJIOT1H
JNEeKOPYBaHHS, TPEIMETOM  JIOCHIDKEHHS €  IHHOBAIIMHI  TEXHOJIOTii
JIEKOPYBaHHSI.

HaykoBa HOBH3HA Ta MPpaKTHYHEe 3HAYEHHS OTPUMAHUX Pe3yJIbTATIB.
HaykoBa HOBH3HA mosisirae y (popMyBaHH1 MPUHIMUITIB CTBOPEHHS KOJEKIIN OfIATY 3
BUKOPUCTAHHSM I1HHOBAIIMHUX BUAIB JAeKopyBaHHA. [IpakThyHe 3HaueHHS —
BUTOTOBJICHHSI aHCAMOJIIO OJISITY 3 PO3POOKOI0 aBTOPCHKOIO MPHUHTA 1 IEKOPYBaHHS
HWOTO0 CBITJIO J10JaMH.

PesyabTatH  gociaigkeHHsi.  [HHOBamiifHI ~ TEXHOJOTIi ~ aKTUBHO
BIPOBaKYIOTECs y fashion-immycrtpito, BrummBaroun Ha ¢GopMyBaHHS MOTHUX
teHaeHmii [1-4]. OmHe 3 OCHOBHHMX 3aBJaHb, K€ CTOITh mepea (haxiBISIMH
fashion-imgyctpii B manuii 4ac, — 1 3aCTOCYBaHHS JOCSTHEHb HAyKH, TEXHIKU
Ta MHCTEITBA Y CTBOPEHHI HEOPJIMHAPHOTO, ECTETUYHO Ta EProHOMIYHO
JIOCKOHAJIOTO OJIAATY, 1 camMe JIEKOPYBaHHS ONATY, IO A€ MOXJIMBICTH 3HAYHO

PO3IIMPUTH ACOPTUMEHT IIBEHHUX BUPOOIB.
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JIs mOCATHEHHS MOCTaBJICHOT METH HAa OCHOBI aHATITHUYHHMX JTOCIIIKCHb
y3arajibHEHO 1 CHUCTEMAaTU30BAHO PI3HOBUAM I1HHOBAI[IMHOTO JI€KOPYBaHHS ¥y

KOJIEKIISIX CydacHUX au3aiHepiB (puc. 1) [4].

Pucynok 1 — Ilpukiiaamu iHHOBALIMHOIO 1CKOPYBAHHA B KOJIEKLISIX
Binomux qu3aiinepiB FW20: a) merasesi citku — Paco Rabanne; 6) cBitiio
miomu — Saddamhusen J. ; B) nepdopanisi i moBepci — Elie Saab; r) 3nimua

amjtikanis — Louis Vuitton; x) uudpoBuii Apyk, cyosaimaniinuii 1pyk —

Alexander McQueen; e) 06’emHa amutikamisi — Givenchy

JlochiKyroun axkTyainbHI BHIW JIEKOPYBaHHS, BHM3HAUEHO, MO iX
OTPUMYIOTH 32 JIOMIOMOI0I0 IHHOBAILIMHUX MPUCTPOIB, a caMe: Ja3epHOro APYKY,
3D-npyky, mudpoBoro Ipyky, cyOmiMaIiiHOTO APYKY, 03M00JEHHSM CBITIO
OJaMH.

Jlnst  gocATHEHHST METH JOCHIIPKCHHs BHUPIIIEHI HACTYIHI 3aBIaHHS:
aKIICHTOBAHO yBary Ha po3po0ili aBTOPCHKOTO MpHUHTA B rpadiuHOMY pelaKkTopi
pactpoBoi rpadiku Gimp mns noganpimoro mnudpoBoro Apyky (puc. 2 a).
CdopmMOBaHO KOHIIETIIIIO aBTOPCHKOI KOJEKIII OASTY 13 BpaXyBaHHSM BIUIUBY
XYJ0KHbO-€CTETUYHOI I[IHHOCT1 PI3HOBUAIB 1HHOBALIIMHOIO JIEKOPYBaHHS 1
po3p00JICHO Ta BHUTOTOBIEHO aHcaMmOlb KiHOYOro ojary (puc. 2 0).

[IpoananizoBano pizHoBuau Smart omsary [2, 3] i oOpaHO BUKOPUCTATH
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PI3HOKOJIBOPOBI  CBITJIO JIOAM JUIsl JIEKOPYBaHHS MPUHTA, SKI MOXHA

BMUKATH/BUMHUKATH JIJI1 CTBOPEHHSI TapMOHIMHOrO o0pa3y croxuBada (puc. 2

W\
>N

o8 N Bl -

\NEpR®® -

POANGS

I AE
Lo

a 1] B

Pucynok 2 — JIu3aiiH-po3poOka aHcamMOJI10 :KiHOYOI0 OAATY 3
aBTOPCHKHMM NPHHTOM: a) PO3po0Ka NPUHTA I HU(PPOBOIrO APYKY B
rpadiunomy peaaxropi Gimp; 6) ¢poTo aHcamMOII0 0JATY; B) CBITJIO Ti0aH

7151 IeKOPYBAHHSA NMPUHTA

BucHoBku. Po3risiHyTO BHUKOpPWCTAaHHS IHHOBAIIIHOTO JEKOPYBaHHS B
KOJISKIIISIX BIIOMHX Ju3aiiHepiB. Bu3HaueHO, 110 3aCTOCYBaHHS TaKOrO JCKOPY —
epekTrBHUI 3aci0 30UIBIICHHA MPOJAXKIB MOJAEIEH ONATY Ta MiJAKPECICHHS
KOHIIEMIIII KOJIEKIli, a HOro OCHOBHA M€Ta — 00'€JHAaTH CBIT TEXHIKH 31 CBITOM
Moau. Po3po0iieHO HOBHI Xy10)KHBO-BUPA3HUH MPUHT JIJIs IU(PPOBOTO APYKY B
rpadiuHoMy pemakTopi GIMP 1 3amIaHOBaHO JOJaTH HOMY HEXapaKTepHi
BJIACTMBOCTI 32 PaXyHOK KPIIJIEHHS PI3HOKOJIbOPOBUX CBITIIO J10/41B. Takuii BUj
JEKOpPY HaJa€ HE3BUYAMHI NJI1 OMASTY BIACTUBOCTI 1 JTO3BOJISE 1HTEPAKTHUBHO

B3AEMOJIISATH 3 HABKOJIHIITHIM CEPEIOBUIIIEM.
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VJIK 687.02

YAOCKOHAJIEHHS CITOCOBIB ®OPMAJII3OBAHOI'O OIIUCY
30BHIIIHbOI ®OPMU KOHCTPYKTUBHO-IEKOPATUBHUX
EJIJEMEHTIB OJA1'Y

O. lomOpoBchka, B. Muna

XMEeNbHUIIBKUH HAIllOHAIbHUM YHIBEpCUTET, Y KpaiHa

CuHTe3 300paxeHHs 00'€KTa Y BIpTYaJTbHOMY CEPEOBUII 3I1IMCHIOETHCS
Ha OCHOBI 1H(opMaIlii, sika OTpUMaHa 3a HOro Bi3yaibHOIO OIliHKOMO. i maHi
YTBOPIOIOTH 1H(pOpMaIliiHy Mojenb o0'ekra. I[lpomec mnoOymoBu mopeni
IIBEHHOr0 BUPOOY MPOXOJUTH Y KIJIbKA €TaliB, a caMa MOJIeJb Ma€ l€papXiuHy
CTPYKTYpPY, 1 Ha pI3HUX pIBHAX Ilepapxii MpPEACTABISIETbCS PI3HUMU
xapaktepuctukamu. Ilpu QopmyBanHi iHpopmaliiiHOi Mozgeni o00'ekTa
HEOOXITHO Po3pobuTH (hopMai30BaHUI CIOCIO OMHCY 30BHINTHBOTO BHTJISIY
KOHCTpYKTUBHO-JIekopaTuBHOro enementry (KJIE) na ocHoBi iHdopmartiii mpo
HOro CTPYKTYpY, TE€OMETPII0, TEKCTYPY, Bi3yalibHI BIACTUBOCTI 1 BITHOCUHHU M1XK
00'eKTamH.

®opMyBaHHA €IUHOTO MIAXOAYy 1O OIKMCY 3O0BHINIHBOI MPOCTOPOBOI
¢dopmu 1 koHcTpyKLii KJIE € OCHOBOMONOKHUM €TaroM y MpoIEeci po3poOKu
METOJIIB aBTOMATH30BAaHOTO TIPOEKTYBAaHHSI KOHCTPYKTHBHO - JICKOPATHBHHUX
eleMeHTiB  oasary. HeoOxigHicTh  po3poOku  (OpMai3oBaHOrO  OMHUCY
KOHCTPYKTHUBHOTO pimieHHs 1 30BHIIIHBKOI opmu KJIE 06ymMoOBIEHa HE3HAYHOIO
1H(GOPMATUBHICTIO ICHYIOUMX KiacHu(]ikalliid JeKOPAaTUBHUX E€IEMEHTIB 3 TOYKU
30py MOKJIMBOCTI BUKOPUCTAHHSA TMi€l iHQopMaIlii B IiJITX aBTOMATU3aIll] eTaIliB
IPOEKTYBaHHS.

Heob6xigHow iHdopmarttiero mist npoektyBanHs KJIE € xapakrepuctuka
3B'SI3Ky €JIeMEHTa 3 I1HIIUMHU JETalIMH BUPOOY, TOOTO 3B'I30K EIIEMEHTIB Yy

cuctemi “meraini Bupody — KJIE”.
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Cxnannicte Gopmanizanii metoniB npoekryBanus K/IE nonsdrae B Tomy,
oo JUisl iX KOHCTPYKTOPCHKOI PO3POOKHM MOTPiIOHI HE TUIBKU KOHCTPYKTHBHI
napaMeTpyu OCHOBHUX JieTallel IMIBEWHUX BUPOOIB, ajie ¥ J10JATKOB1 3HAYCHHS,
AK1 3anexatp Bif psaay iHmux KJE, ke npucytHix B Mozeni. Tak, HampuKiIa,
Ha Bursia “KJIE koMip” MOXXyTh BIUITMBATH TaKi €IIEMEHTH, K 3aCTiOKa 1 po3pis.
MonensHa iHGOpMAIIiS TOAATKOBUX E€IEMEHTIB BUPOOY, IO HAJa€ BIUIMB Ha
ocobsmBocTi npoektyBanHs KJIE, BU3HaueHa sk “BIuTMBaroui’” XapakTEPUCTHKHU.

[Tpu po3pobi1ii ciocobiB popmarnizoBanoro onucy 3B'sa3ky KJIE 3 iHmmmMu
JeTaasiMu BUpoOy OyJiu BpaxoBaHi:

- cmoci®0 iX 3'egAHaHHS 3 TOYKM 30pY TEXHOJIOTIYHOIO MPOIECY
(HACTPOYUTH, BIIUTH, TIPUIIIUTH Ta 1H.);

- micue po3rauryBanns K/IE Ha BuxinHiit neraii,

- HasBHICTb JOJATKOBOi MOJEIbHOI 1H(OpMaunii B Micli 3'€THaHHS
(HasIBHICTD “BIUTMBAOYMX’ MOKAa3HUKIB).

VY mpomneci hopmamizaiii onucy KJIE B cucremi “nmerani Bupody — KJIE”
BUJIIJICHO YOTHUPH OCHOBHI KOHCTPYKTHUBHI JiHII 3'€THAHHA 3 OCHOBHHUMH
JETaIsIMU MBEHHOTO BUPOOY:

- JIIHIsI TOPJIOBUHU TIJIEYOBOTO BUPOOY;

- JIIHIS HU3Y PYKaBa;

- JIIHI HU3Y BUPOOY;

- JIIHIS BEPXHBOTO 3pi3y NOSICHUX BUPOOIB.

Bunineni miHii MOXyTh OyTH JIOMOBHEHI MOJEIBHOIO 1H(OpMAIIiEo
(3acTiOkm, po3pi3H, TUIAHKH), sKa, BiAmoBigHO, Oyae BrmauBatu Ha Buna KJIE,
KoH(irypariro i foBxuny JgiHii 3'eqHands K/{E 3 neransmu mBeitanx BUpoOiB.

CTOCOBHO 710 CTPYKTYpH OINHUCY KOHCTPYKTUBHUX JHiHiH 3'ennanus KJE 3
OCHOBHHMH JICTAIIMH, SIKY JOTOBHIOE MOjenbHa i1H(oOpmalis o0'eqHaHa 3
JOJJATKOBUMH  KOHCTPYKTHBHO-/ICKODATUBHUMH  €JIEMEHTAMHU  TOHSATTAM
"BrutnBaroui" xapakTepucTHku. s ¢dhopmanizoBaHOro OMHUCYy ‘‘BITUBAIOUYUX’

XapaKTEPUCTUK TMPOBEICHO aHajl3 TPaJUILIAHOI MOCHTIIOBHOCTI MPOEKTYBAaHHS
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KJE. Pe3ynbraroM mHpoBEeNEHOr0 aHami3dy 3'ABHJAcsi po3po0JieHa CTPYKTypa
onucy “BIUIMBAIOUMX~ XapaKTEPUCTUK Yy cuctemi “meram Bupody — KJE” 1
CUCTEMA ONUCIB “BIUIMBAIOYUX~ XAPAKTEPUCTUK, i1 OUIbII HAIJISAIHOIO

MIPEICTABIICHHS, XapaKTEPUCTHKN 300pa)KeHI Y BUTIIAII CXEMU Ha PUCYHKY 3.4.

I'opnosuna
l \ 4
3 3acTiOKOIO 3 bes
DPO3DPi30M 3acTiOKH
y i v Marepian
Micie Bu 3actibku mBeHHgFO
pO3MileHHS . BHPOOY
3acTiOKu g
5 || E
2 =
v \ 4 \4 = M
[MoTaiina Biakputa 3acTiOKa - TIaHKa s a
2 3
= A
Qo
i &
Tunu 3acTiOku

| v l v |

Ha Gmuckaky || Ha rymasuku Ha crpiuky Benkpo || Ha xHomku Ha napichi neti

Pucynok 1 — Ctpykrypa onucy “BIVIHBAYHX” XapaKTePUCTHK

KoMipa B cucrteMi “geranb Bupody - KJIE”

OcHOBHUMU TIepeBaramMu po3po0seHoi cTpykTypu eneMmeHTiB onucy KIE

- y3aranpHeHHs enemeHTiB onucy KJIE B equny cucremy;

- YypaxyBaHHs “‘BIUIMBAIOYUX’ XapaKTEPUCTHK y CUCTEMI “leTalii BUpoOy —
KJIE”, mo mo3BOJSIOTh MapaMeTpudHO 3B's3aTu KOHCTpyKmiro KJIE Ta iHmmx
netanei Bupooy;

-JIOT1YHa CTPYKTYypa Kiacudikali, ska ONTUMaIbLHO BIJIMOBIA€E BUMOTraM

CTPYKTYpYBaHHS 1HGOpMaIlii Ay apToMaTtu3arlii eramy npoektyBanus KJIE.
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VJIK 687.16:687.016

AHAJII3 JVKEPEJI )KUBJIEHHA,
IO 3ACTOCOBYIOTBHCA ITPU BUT'OTOBJIEHHI
CMAPT-TEXHOJIOT'TH JJISI TAHIIIOBAJIbHUX KOCTIOMIB

L. TTomoxoBuy, O. 3axapkeBu4

XMeNbHUIBKUH HAIllOHATBHUHN YHIBEPCUTET, YKpaiHa

CporosiHi TaHIIOBaJIbHI KOJEKTUBH BpaXalOTh TIISIAA4iB HE JIUIIE
BEIUMKUM MNpOoQEcioHaI3MOM Ta TEXHIKOW, ajie ¥  SCKpaBICTIO Ta
HEOPJAUHAPHICTIO KOCTIOMIB. Ta skuMu O TpaHAIO3HUMH Ta €MaTaXKHUMU HE
OyaM iXHI KOCTIOMHM BEJIHMKY pPOJb B ACOPTUMEHTI TAHIIOBAIBHUX KOCTIOMIB
BIJIIrPArOTh 3PYYHICThH T JIETKICTh TIPH €KCILTyaTaIll.

[Ipy mpoeKTyBaHHI TaHIIOBAJIBHUX KOCTIOMIB 3 BUKOPUCTaHHSM CMapT-
TEXHOJIOT1 BaXJIMBY pOJb BIAIrpaloTh HE JWIIE 3arajbHl BHUMOTH, SKi
CTaBIIATHCS JI0 KOCTIOMIB [1], ane i jpKepena KUBJICHHS, SIKI BHKOPHUCTOBYIOTHCS
IPU MOHTYBaHHI CMapT-TEXHOJIOT1H Y KOCTIOM.

OckulbKM  TepeBa)kHa  OUIBIIICTh  TAHIIOBAJILHUX  KOJICKTUBIB,
BUKOPUCTOBYIOTh TOTOBI CMapT-TEXHOJOT1i (CBITJIOM10HI/HEOHOBI CTPIYKH,
JamMnu 1 T. 1), OO0 SKUX 3a3BUYall MPOMOHYIOTHCS TOTOBI (BMOHTOBaHI)
aKyMYJIATOPHI KOPOOKH 3 JIKEPEJIIOM >KUBJIEHHS, JOLJIBHO MPOBECTH aHajl3
BUJIIB JKEpel ®KUBJICHHS (Tal0u1. 1) siki 3ycTpidyaroThesl Ha pUHKY [2, 3].

[Ipr  pmocaimkeHI  CMapT-TEXHOJIOTIH, IO  3aCTOCOBYIOTBCS IS
BUTOTOBJICHHS TAHLIOBAJIBHUX KOCTIOMIB, OyJl0 BHUSBIEHO, IO HaifuacTimie
CMapT-TEXHOJIOT1l BUKOPUCTOBYIOTh Y CyYaCHUX HampsiMaxX TaHIIO0, HAPUKIIAT:

XiM-XoI1, oMIiHT, go-go, dubstep, girls style [4].
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Tabmuus 1 — Buau pKepen >KUBICHHS, $IKI 3aCTOCOBYIOThCS MpHU

BUT'OTOBJICHHI AKYMYJIITOPHHUX CUCTCM

Tunosuit

Ximiuauit

BHCOKA EHEPrOTUIbHICTD Ta
€HEepProOEMHICTh

Bung , [lepeBaru Henomnixu
po3’eM | CKJaA
Hesucoke Bupobnenns
Husbka BapTicTh; ManeHbKa CTpyMY; HE IIPALIOE IIpU
. | Bara; MOXJIMBICTb BITHOBUTH | MIHYCOBHUX T€-MIIEpaTypax;
A (23) | ConpoBi ’ > B e patypax,
poOOTY OaTapelKu micst MaJIiii CTPOK MPH-IaTHOCTI;
PO3PSAIHKESHHS npo0ieMu 3 Tepme-
THYHICTIO; IIIBUJIKA PO3PSIKA
Bucoka eHeprouiisHIcTh 1
€HEepro-€MHICTb; MPAIIOIOTh PY .
) Bucoka 111Ha; BevKa Bara;
. AA(03) | Jlyxni HU3BbKHX TEMIIEPATYpaX; .
Humiaapyuyan iy 0JTHOPa30Bi1
: repMETHUYHI; MaJeHbKa
1 .
. HIBUIIKICTH PO3PSIKU
«IIAJIbYUKOBD>
AAA (6)
AAAA Jlerki; noBruii cTpok
(40) NPUIATHOCTI; TEPMiduHa
C(14) JliTieB1 | CTIMKICTh;cTaOUTFHA HATIPYTA; Bucoka BapTicTh
BHCOKA CHEPTrOIIUIBHICTD Ta
D (20) E€HEProEMHICTh
PP3
BruvB HaBKOJIMILIHBOTO
PR [osiTpsin|  Bucoka nuroma enepris; cepe-I0BHIla Ha
O-IIUHKOBI HEBUCOKA I[1HA XapaKTEPUCTHKH JKEepeia
CTpyMy
Bucoka eHepromiibpHICTh 1
€HEpro-€MHICTb; MPALOIOTH MPH )
. P L P Bucoxka mina; Benmka Bara;
LR Jlyxn1 HU3BKHX TEMIIEPATypax; .
. OJTHOPA30Bi1
repMETHUYHI; MaJeHbKa
Miniatropsi IIBUJIKICTH PO3PAIKU
«IITYITKID
Coi6io ['7ajKa po3psiiHa KprBa; BUCOKA
SR IEHKOBi [IMTOMA €HEPrisl; Paltol0Th IpH Bucoka BapTicTh
H BEJIUKUX CTPyMax
Jlerki; TOBTHiA CTPOK;
MIPUIATHOCTI;, TEPMIYHA
CR JliTieBi | CTIMKICTB; CTaOlJIbHA HAINPYTa; Bucoka BapTicTh
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B xoni mociikeHb BUCIIOBICHE MPHITYIIICHHS, 1110 3aCTOCYBaHHS CMapT-
TEXHOJIOTI camMe B TaKUX BHUJAX TaHIIO, 3YMOBJIEHE BIJHOCHO BIIBHUM
KOCTIOMOM, Ta OUIbII CTaTUYHUMHU MO3UIISIMU i 4ac TaHIro. L{i yMoBu
JI03BOJITIOTH JIOBUTBHO PO3MICTUTH aKyMYJISITOp JKepena KuBieHHs. Ha puHKy
MepPeBaXKAIOTh CMAPT-TEXHOJIOTI], 10 MPAOTh BiJ IWIIHAPUIHOTO JKEperna
KUBJICHHS, 2 aKyMYJSITOpHI KOPOOKH JAaHOTO BHIY, MAalOTh JOCHTh Tra0apwTHI
dbopMu, 1110 3HIKYE EKCIUTyaTalliiiHl BIACTUBOCTI BUPOOY.

3 Tabmuii 1 BUAHO, IO TIOKa3HUKH SKOCTI MIHIATIOPHUX JIKEPE
JKUBJICHHSI, HE MArOTh BEJIMKOI BIAMIHHOCTI BiJl IWIHAPUYHKUX. TOMYy MOXKHa
3pOOMTH BHCHOBOK IIPO MOXJIHMBICTR 3aMiHM JDKepelda JKUBJICHHS 3
HUWIIHAPUYIHOTO Ha MiHIaTIOpHUM. [{e J03BOIUTH 3MEHIIUTH 3arajibHi rabapuTu
aKyMYJISITOPHOI KOPOOKH, 1, TUM CaMHM, PO3IIMPUTU Jlara30H 3aCTOCYBaHHS

CMapT-TEXHOJIOT1H Yy BUJAX TaHIIIO.
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Advanced chemical technologies and materials for industry and the environment
VJIK 677.05+677.02.7:004

3ACTOCYBAHHA 3]1 TEXHOJIOI'T Y BUTOTOBJIEHHI
TEKCTUWJIBHUX BUPOBIB

K. Jlememko

KuiBchkuil HallioHaIbHUM YHIBEPCUTET TEXHOJIOTIH Ta Au3aiiHy, YKpaiHa

Hogi TexHosorii BUpoOHUIITBA 3aBXKIHM OYJIU PYIIIHHOIO CHUIOK PO3BUTKY
€KOHOMIKHM, CTBOPEHHSI HOBHUX TEXHOJIOT1M BHUPOOHHMIITBA TEKCTUIIO 1
TEKCTUJIbHUX BUPOOIB TaKi K TKalbKUN BepcTar ad0 MIBEHAa MalllMHA CTaJIH
CUMBOJIAaMU HAyKOBO TEXHIYHHX peBomomiid. Tomy 3apa3, KOIM MIBUAKO
PO3BUBAETHCS  @JUTHBHE BUPOOHULTBO BAXKIMBO MPOAHAIIZYBATH  MOro
MOJKJIMBOCTI BHUKOPHCTAHHS y TEKCTWJIbHIM MPOMHUCIOBOCTI, 3pO3YyMITH
IepeBaru Ta HEAOJIKHM Ta OKPECIHTH IUTaHHS, 110 HEOOXiTHO JOCIIKYBaTH
JUTSI TIOZAJIBIIIOTO BIPOBAPKEHHS Y BUPOOHUIITBO.

31 npyk abo amuTHBHE BHUPOOHHUIITBO — II€ TPOILEC CTBOPCHHS
MOHOJIITHUX TPUBUMIPHUX 00’ €KTIB IPAKTUYHO OYJIb SIKOi reOMeTpUYHO1 (hopMu
Ha OCHOBI 1U(dpoBoi 31 Moaeni. 3a3BUUail MIIAXOM 3’€IHAHHS MaTepiaiy Iiap
3a MIapoM, Ha BIAMIHY BiJ] CyOTPAaKTMBHOIO METOAY BHUPOOHMIITBA, MPU SAKOMY
(dopMyBaHHS 00’€KTa BIIOYBA€THCS NUIAXOM BUAAJIECHHS 3alBOro Marepiany.
3[1 mpuHTep — 1€ BepcTaT 3 MPOTPAMHHUM 3a0€3MEYEHHSIM, 10 BUKOHYE
no0y1oBy 00’€KTa MUISIXOM OCa/KEHHSI MaTepiany Kpi3b eKCTpynaep abo 1HIINM
IIUISIXOM, 3T1THO 3 TEXHOJIOTIEIO IPYTY.

[Tepmi 31 mpuaTepu Oymu npenacrapieri y 1986 YUakom Xomom, mo Oynu
BUpOOJIcHI Horo kommaniero 3d Systems. 3 Toro vacy Oyio cTBopeHO Oarato
HOBUX TexHousori 3] npyky 1, mepeBaxHO, BUKOPUCTOBYBAJIUCH BEIUKUMHU
KOMITaHISIMH, IO CHEIIaTi3yIThCI Ha PpI3HUX cdepaxX THKKOI MPOMHCIOBOCTI,
SIKI MOTJIM JTO3BOJIUTH COO1 MPUA0AHHS JOpOroro oOjajHaHHA. AJie, 3 4acowm,
TEXHOJIOT1i yJOCKOHAIIOBAINCH 1 3apa3 CTald JOCTYNMHUMHU IS JIETKOi

MIPOMUCIIOBOCTI 1 cepeIHBOTo O13HECY.
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VY MoaHi#l iHayCTpli mepii cnpoOU CTBOPEHHSI TEKCTHIIIO 1 TEKCTHUIIBHUX
BUpOOIB Oynu 3po0neHi Au3aiiHepamu, Takumu sk JKupi EBenriyc ta J[xelin
Kutranen, Jlanit Ilener, Aiipuc Ban Xepren, ane yci CTBOPEHI 3pa3Kud Ha
ChOTOJIHI HE BIJIOBIIAIOTh Oa)KaHHSIM SKOCTI CIIOXKMBAYiB 1 HE NPUAATHI IS
MOBCSAKICHHOTO BUKOpucTaHHs. Ha meit wac 3acrocyBanHsa 3J1 npyky € murie
CIIOCOOOM BHIP@)KEHHS JU3aWHEPCHKOI JIYMKH, a HE TEXHOJOTIEI0 MacOBOTO
BUPOOHUIITBA TEKCTHIIIO 1 TEKCTUIHHUX BHPOOIB.

Teopernuni nepeBaru 3actocyBanHs 3J] IpyKy npu BUPOOHUIITBI TEKCTHUIBHUX
BUPOOIB y MAaOyTHHOMY:
- IlpuckopenHs mnpouecy au3aiiHy IIISXOM CTBOPEHHS Bi3yaslbHOI 31

MOJIEJI 3 MOMJIMBICTIO MOOAYNUTH KIHIEBUN PE3YNIbTAT

- Ilpuckopenns nporiecy MpOTOTUITYBAHHS IIJITXOM 311 APYKY 3pa3ka
- IlimBumieHHs piBHA KacToMi3alll BUPOOY BHACIIJOK MOKJIMBOCTI
3aJly9CHHSI CIIOKMBaya y TpoIec au3aifHy a0o, HaBiTh, CaMOCTIHHE

CTBOPCHHSI  JW3aifHy CHOXXMBAauyeM 3 HACTYMHUM  CaMOCTIHHHUM

CTBOPEHHSIM MPOAYKTY 3a onomororo 3/ npyky

- Jlo3BOMWUTH 3MEHIIMTH BUTPATH TKAHWHU BHACIIJOK BIJICYTHOCTI MiX

JIeKaJIbHUX BUTIAJIB TIPH CTBOPEHHI BUPOOY

- Jlo3BOJMUTH CKOPOTUTH JIOTICTMYHI BUTpPATH BHACIIIOK JIOKaJi3arii
BUPOOHUIITBA

- CxopoueHHs co01BapTOCTI BUPOOHHUIITBA

- J103BONIMTH 3MEHIINTH HETaTHMBHUH BIUIMB HA HAaBKOJIMIITHE CEPEIOBUIIE

BHACITIJIOK 3MCHIIICHHS BUKHUIIB BYTJICIIIO
Henoniku 3actocyBanns 3] npyKy y BUPOOHUIITBI TEKCTHJIBHUX BHUPOOIB
CHOT'OJTHI:

- Benuki BuTpatM Ha 1HBECTYBaHHS JOCTIPKEHb Ha BIPOBAKCHHS Y

BUPOOHUIITBO

- Bigcyrns indopmamiiina 6a3a  aJg  CTBOpPEHHS  CTaHJApPTIB  Ha

BI/IpO6HPIHTBO Ta 3aXUCT iHTGHeKTyaJIBHO.l. BJIACHOCTI
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- OOMexeHud  acopTUMEHT  (UIAMEHTIB  NOPUIATHUX A JPYKY
TEKCTHJIbHUX BUPOOIB
- OOMexeHl TexHIYHI MOXJIUBOCTI 3/ mnpuHTEpiB Uil CTBOPEHHS
TEKCTUJILHUX BUPOOIB
- He3amoBuibHI CMOXHWBYI BJIACTMBOCTI TEKCTWJIBHUX 3pa3KiB, MmO Oynu
CTBOPEHHI 32 Yac MPOBEICHHS JOCIITIB
- HemoxinBO BHpOBAaIUTH TEXHOJOTIID Y MacoBE BHPOOHHIITBO Uepes
MOBLIBHICTH IIPOIIECY CTBOPEHHS BUPOOIB
- Cknanne nporpamMmHe 3a0e3neueHHs TUTSI PO3yMIHHS
CEpEeIHbOCTATUCTUYHOTO MOKYIILIS
MosxemMo 3poOWTH BHCHOBOK, IIO MPOIEC BIPOBAKCHHS aTUTUBHUX
TEXHOJIOT1 Y BUPOOHULTBO TEKCTUIIIO 1 TEKCTUIILHUX BUPOOIB 3HAXOIUTHCA 111€
Ha MOYaTKOBIM (a3l CBOro po3BUTKY, Ta MOTPeOye OAraTo Mi>KJIUCLMILIIHAPHUX
JOCTIHKEHB 31 CTOPOHU TEKCTWJIBHOI XiMmii, XiMii mojiMepiB, aBTOMaTH3aIlli Ta

TEOPETUIHOI MEXAHIKH.

VJIK 687.13
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NMOHATTA «AKICTb JUTAYOI'O OAAT'Y» OUUMA

CIIO’KUBAYA

A. Mapwuniy, O. [litkoBcbka, O.JlymeBcbka

XMeNbHUIIPKUN HaIllOHATBLHUN YHIBEPCUTET, YKpaiHa

SxicTh pedel, AKi MU KyIyeEMO, XBWJIIOE HAC YK€ CHUIBHO — MU BCI
X0UE€MO BUTpAYaTH TPOIIIi Ha pedl SIKICHI, 1 caMe SKICTh pedl Maike BCl MOKYIIITI
CTaBJIATh Ha MeEpIle MiCle B PeUTHUHTY (DaKTOpIB, 110 BIUIMBAIOTH HAa PIMICHHS
npo KymiBio. Oco0IUMBO ToCcTpo 1€ TUTaHHS CTOITh MPU BUOOPI 1 KYMHiBIIl OASTY
JUTSL AITEH.

Jlnst BUPOOHUKIB TOHATTA "SKICTh JUTSAYOrO OAATY'" CKIIaJlae UUIAM
KOMILUIEKC XapaKTEPUCTHUK Ta MOKA3HHUKIB SKOCTI, SIKI BOHM MalOTh 3a0C3MCUHTH
y TIpolleci BUTOTOBJICHHA ONATY. SIKIIO y3araabHUTH, TO 3 TOYKH 30PYy
BUPOOHWKA, SKICTh TOTOBOTO OASATY BH3HAYAIOTh JBI IIIJIKOM KOHKPETHI
CKJIaJIOBl:  SKICTh  BHXIIHMX  MaTepiadiB  (OCHOBHHX,  ITIKJIAIKOBHX,
MPOKJIAJIKOBUX, YTEIUIIOBAYiB, O03J00IOBAIBPHUX, a TaKOX PI3HOMaHITHOI
GypHITYpH) 1 ITpOLIEC BUPOOHUIITBA.

Bin sKOCTI BHXIIHMX MaTepialliB 3aJIeKUTh JyXke Oararo: ecTeThka
30BHIIIHBOI'O0 BUTJIALY 1 MPUBAOIMBOCTI, KOMPOPT Ta 3PYUYHICTh OJASTaHHSA Ta
nepeOyBaHHsd B OAs31, (PYHKUIOHAJIBHICTH  peued, MPaKTUYHICTh 1
eKCIUTyaTallliiHl XapakTepUCTUKU (SK TKAHMHA 1 OJSAr TOBOAMTHCA IMpHU
eKCIUTyaTarlii, sIK MIJIA€ThCs TMPAHHIO, SK IMBUAKO JIepopMyeThcs 1 BTpadae
MpUBAaOJIMBUI BUTJIS) TOLIO.

[Ilo crocyeTbcs BUPOOHUYOTO TMPOIECY, TO BiH BKIIOYAE €TaNu
XYJIOKHbOI TPOPOOKHM HOBHX MoOjeNiel, KOHCTPYIOBaHHS 1 MOJIEIIOBAaHHS,
PO3KPOIO 1 MOMHUTTS. SIKpa3 BUPpOOHWYMI MpoIleC BU3HAYAE MTOCAIKY BUPOOY Ha
¢birypi 1 Te, HACKUIbKM OYyIyTh PIBHUMH IIBH, SKICHO OOpOOJIeHI naerali,
NpaBWIBHO 3akpimyieHa opma onasry, HaaiiiHO MpUKpimieHa QypHITypa TOUIO.

Sxicte BUpoOy Ha JaHOMY €Talll BXKE LIIKOM 3alIekKHUTh B MpodecioHanizmy
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¢axiBIiB, a TaKOX PIBHA KOMM'IOTEpHU3allli Ta aBTOMATHU3allli TEXHOJOTTYHOIO
MPOIIECY 1 MIBEHHOTO 00JIaTHAHHS.

[Ipobsiema nosisirae B TOMY, 110 JiJ1s1 OUIBIIIOT YaCTHHU CIIOXKHBAYiB BaXKO
9iTKO CPOPMYITIOBATH BIACTHUBOCTI OJATY, SIKI MAIOTh XapaKTEpPU3yBaTH TOBAp
BHUCOKOI SIKOCTi, 1 THUM Oulbllle, O3HAKU SIKOCTI omsry mis nited. Tomy s
KIHIIEBOI'O CITOKHMBayva "SKICTh'" YacTo € MOHATTIM Cy0'eKTUBHUM. binbie Toro,
miJ BIUTMBOM peEKJIaMH, MAapKETUHTY Ta 30yTOBOI TMOJITHUKUA BIJOMHX
YKpPATHCBKUX Ta 3aKOPJOHHUX OpeHAIB MOHATTS "SIKICTh OASTY" Hamnpamy
3QJICKUTH BiJl BAPTOCTI a00 OpeH Iy BUPOOY.

s Toro mo6 po3i0paTUCh, MO0 PO3YMIE€ CHOTOIHINIHIN CIOKHBAY I
"SKICTIO JAUTSYOrO OMATY" KOMaHAOK JOCIHIIHUKIB Kadeapu TEXHOJOrii Ta
KOHCTPYIOBAHHSA  IIBEHHUX  BHUPOOIB  XMEIBHUUBKOIO  HALlOHAJIBHOIO
YHIBEpCUTETY OyJ0 NPOBEIEHO AHOHIMHE COLIAJIbHE ONMTYBAHHS B MEpPEXi
[urepner Ha miargopmi Google. B onutyBanHi B350 ydacts 100 pecrioHAeHTIB
3 pi3HUX perioHiB YkpaiHu, 3 sakux 94% kiHku, BikoBa kateropis 37%
onutanux ckiana Big 21 go 30 pokiB 1 47% onuranux — Bix 31 mo 40 pokis. 3a
commialbHUM cTaTycoM 58% peCNOHIEHTIB Tpammprdil  ocobu, 26% —
nepeOyBaloTh y JAEKpeTHil BiamycTii. OnuTyBaH1 MaloTh JiTeH y Bimi: 3 2 10 3
pokiB — 35%; 3 4 10 5 pokiB — 26%; BikoM Bij 6 10 8 pokiB Ta Bix 9 10 12 pokiB
— 110 24% B1AMIOBIIHO.

TakuM YMHOM B pe3ysbTaTi ONUTYBaHHS (puC. 1) BCTAHOBIIEHO, IO B
nepiry uepry st 12,9% cnoxuBadiB OUIbII BaKIUBOIO € SIKICTh MaTepiajly Ha
notuk Ta st 11,7% omuTaHWX SKICTh TOMIUTTS BU3HAYAE B IUIOMY SKICTh

AUTAIO0r O O4ATY.
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Yacrtora 3ycrpiuHocTi, %
0,0 5,0 10,0 15,0

] 1 1

12,9%

SkicTh MaTepiasy Ha JOTHK

SkicTh nomuBy 11,7

30epe:keHHSI TOBAPHOTO BUIJISIAY OIATY.. 11,0
Be3neuHicTh 0AATY /151 AUTUHH, 10,4
CupoBuUHHMII CKJIa] MaTepiaay (Ha eTHKeTI) 10,3

IMpuBadauBuii 30BHIIIHIA BUTJIS]
BiacyTHicTh CTOPOHHBLOTO 3amaxy
BinnmoBigHicTh 014y 3asiBJIeHUM po3Mipam
HasiBHiCTB SIpJMKIB Ta eTUKETOK
MoanicTb (HOBH3HA) OJAITY

HasBHicTh cepTudikariB BixnosinHocTi
Binomuii 6pena AuTAYOrO0 OOATY
HasiBHicTb IKiCHOI YIAKOBKH OJSITY

9,2
8,7

Puc. 1 — /lymMKH cnio:KuBa4viB CTOCOBHO MOKA3HMKIB, 1110 BU3HAYAIOTH

«AKICTB» JUTSAYOT0 OASATY

binpmr meranpHU aHAi3 pe3yJIbTATIB JOCHTIKCHHS JO3BOJIMB BHSIBUTH,
0 SKICTh BUXIIHUX MaTepiaiiB Ui JUTAYOr0 OJATY (SAKICTh MaTepiany Ha
JTOTHK, CHPOBHHHHUM CKJIaJ MaTepially, BIJCYTHICTb CTOPOHHBOTO 3amaxy) €
IocuTh BaxiauBoro st 31,9% cnoxkuBauiB. Barommmm  gua 32,6%
PECIIOHJICHTIB € 1 TMIOKa3HUKH SIKOCTI, 110 3a0e3NeuyloTbess Yy Ipoleci
BUPOOHMIITBA JIUTAYOTO OASTY (SIKICTh MOLIMUTTSA, NPUBAOJMBHMA 30BHILIHIMI
BUTJISI]I, BITIOBIJIHICTh OJIATY 3asIBIICHUM pO3MipaM, MOJIHICTh, HOBU3HA OJSTY).
[Ipu mpomy mmsa 25,8% omwTaHUX SKICTh AWTSYOTO ONSTY BU3HAYAIOTH
MOKa3HWKW, IO 3alie)kaTh 1 BiJ BUXIIHMX MaTepialiB 1 Big mporecy
BHUPOOHUIITBA, € OE3MEYHICTh OMATY IS JUTHHH, HAsSBHICTh CepTH(IKATIB
BIJIMOBIIHOCTI TOBapy Ta 30€peKEHHsS TOBApHOTO BHIJIALY Y IpoIleci
excrryaramii  omsry. OpjHak He BapTo HeXTyBaTh 1 iHopmarliitHo-
MapKETHHTOBUMHU TIOKa3HUKAMHU SIKOCTI, TaKUMH SK OpEHJ IUTSIYOr0o OAsATY,
HAsSBHICTh Ha OJsI31 SPJIMKIB Ta €TUKETOK, SIKICHOI YMaKOBKH TOBapy, fKI €
BAKJIMBUMM ITOKAa3HUKAMH SIKOCTI 11 9,8% onuTaHux.

TakuM 4YHUHOM, y pPe3yibTaTi AOCIIJKEHHS BCTAaHOBJIEHO, LIO CydYacHl

CIOXKMBAYl € TO0CUTh 1HPOPMOBAHUMH Ta O0I13HAHUMHU IIOAO MOKA3HUKIB SIKOCTI
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OJIATY, 1 y TePEeBaXKHIM OLIBIIOCTI TXHI TYMKH IIOJ0 MOHSTTS «SKICTh JUTSIYOTO
OJIATY» 301raloThCs 13 MOHATTAM «SIKOCT1», IKUM KE€PYIOThCS BUPOOHUKH LIHOT'O
oxary. BapTo 3a3HauMTH TakoX, IO MNEpHIl M'ATh MOKAa3HUKIB Mo y 56,3%
ONMUTAaHUX  BHU3HAHO  HAMBAKJIMBIIIMMH, M[psAMO  3a0e3Me4yloTh  Taki
CTaHJIapPTH30BaHI BUMOTU JI0 OATY SIK Oe3meka oxary Ta HWOro Aeraned uis
3I0POB'SS JUTHHHU, (PYHKIIOHAJIBHICTh, €CTCTHUYHICTh, HATIMHICTh, a TaKOX
NPUJIATHICTD JIO MPAHHS Ta YUIIICHHS.

OTtpuMaHi pe3yiabTaTH MOXYTh OYTH BHKOPHCTaHI BHUPOOHUKAMU
JTUTSYOT0 OJISATY SIK PEKOMEHJIallli, Ha SIKi MOKa3HUKHU SKOCTI BapTO 3BEPTATH

OUTBINY yBary, o0 MiJBUIIUTH KOHKYPEHTOCIIPOMOXKHICTh CBO€ET MPOAYKIIIi.
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Footwear design and technological processes with application of modern
materials and equipment

VJIK 667.63: 620.179.4
MATHEMATICAL MODELING OF HEAT PROTECTIVE
PROPERTIES OF POLYMERIC MATERIALS FOR FOOTWEAR

S. Horiashchenko, K. Horiashchenko, O.Polishchuk

Khmelnitsky National University, Ukraine

According to physiological studies, the duration of cooling of the human
foot in shoes in the cold period of the year is clearly limited by the maximum
allowable values of skin temperature in its various areas. Therefore, a long stay
of a person in shoes during this period is possible only in shoes with appropriate
heat-protective properties, i.e. for given climatic conditions of a certain length of
stay will suit shoes with clearly defined heat-protective properties.

Fig.1. Zones on men's ankle boots

As known that during the operation of footwear in the system of foot -
footwear - the external environment is observed as heat transfer and moisture
transfer. Thermal conductivity coefficients, which are determined taking into
account humidity and porosity, are proposed to be used for local forecasting of

heat-protective properties of footwear.
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In general, there is a formula for determining the weighted average

temperature of the skin of the foot T, at any time 7 for the average prediction of
the heat-protective properties of shoes. Included in this formula are the surfaces
S, Sg, Sh1, Swp it is proposed to determine taking into account the size range of

shoes. We introduce the following formula:
-1
nq nz .
Terk = Tocex.-exp - [0 - (142)] + 52 (1424 32)
(7522 (1 +%)+TFP'R:B 44051 - ) —me(1 - )|

{1 —exp [umcRB (1 o k4 + kz)] (1)

If instead of the weighted average temperature of the skin of the foot in

the last formula to substitute the maximum allowable values of the temperature
of the skin in its various parts T, .. Which provides the necessary duration of a

person's stay in the shoes given metrological conditions:

. . N3 N2\ ., n3\_ 2
R_ _ T SB[TO.CP.K (1+k1+k2) To (1+k1) Trp Ky
B umc(Tcpx - To.cpk)+QS(1-B)+QS(1-B)—(1-wymc]

(2)

T = Tcprkg.—To.cpk. (3)
{%[To.cp.x.(1+’;—i+’;—§)— To(1+32)- TFP-Z—E]+QS(1—B)— (1-p)ymc

We use the equivalent - calm temperature T, 10 Obtain more accurate
results instead of the ambient temperature (air) To. Mathematical processing of

the results of our measurements gave for calculation AT such dependence:

AT = 1,48044 - Inv +4,6488, 4)

where V - wind speed in m/s.

Measuring temperatures on the outer surfaces of the additional wall of
nichrome - constants with thermocouples, and determining their difference
AT,on, You can find local heat fluxes passing through the structural elements of

the shoe according to the formula:
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ATdon
Ixj = Aoon * 5 ) (5)
oon

The values of R,; are compared with the admissible values of [R]. By
selecting materials for the top and bottom of shoes, as well as changing the
thickness of the adhesive seams, you can achieve compliance with this
condition,

The above engineering methods of averaged and local forecasting allow to
determine at the stage of shoe design, the set of its heat-protective properties,
which should have shoes designed for use in different climatic conditions.

The average heat transfer coefficient from the outer surface of the "inner
shoe" to the inner surface of the shoe is takena; = «, and the average heat
transfer coefficient from the outer surface of the shoe to the external
environment is equal to: @;= 8 W/m°K.

Which allows you to determine the weighted average temperature of the
skin of the human foot T, .. in men's shoes at different time t.

The results of the average prediction of the heat-protective properties of

men's ankle boots are shown in table 1.

Table 1 — The results of the average prediction of the heat-protective

properties of men's boots

T, min 30 | 36 |42 | 48 |54 60|66 | 72| 78 | 84 | 90

Topx

°C

26 | 25 |23 225|121 |20 |18 |17 |155|13,9|12,.2

Analyzing the data in the table, we can conclude that in men's shoes this
design at ambient temperature -18°C a person can be in a comfortable state, i.e.

having a skin temperature of 24 to 26 °C, from about 30 to 40 minutes.
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The presence of a person in men's shoes of this design is permissible only

for 80 minutes, as according to the skin temperature of the foot 15°C is
unacceptable.

Applying for men half-boots other more heat-protective materials, and
changing thicknesses of glue seams, it is possible to achieve increase in time of
stay of the person in the given footwear.

A mathematical model of the process of cooling a person's foot in shoes is
obtained, which allows to determine the weighted average temperature of the
foot skin at any time by known average total heat transfer resistances from the
foot surface to the environment through shoe components, namely glue seams.

The defined methods of forecasting heat-protective properties allow to
define at a stage of designing of footwear that complex of its heat-protective
properties which the footwear intended for operation in various climatic

conditions should possess.
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V]IK 685; 616.7

THOBAIIMHI PO3POBKH E®GEKTUBHOI'O OBJIAJTHAHHSA 115
®OPMYBAHHS 3ATOTOBKHU BEPXY B3YTTS ®PUKIIAHOIO
IHITHYPOBOIO 3ATAKKOIO.

P. Pocya, O.Pocya

MykauiBCbKUH IepKaBHUM yHIBEPCUTET, YKpaiHa

Po3pobiiena 11 eKcrepuMEeHTANbHUX JOCTIKEHb BHJIOBKEHb JUISHOK
3arOTOBKM BEpXY B3YTTS JIOCHiJHA YyCTAaHOBKA IOKa3aja JOCTaTHbO BHCOKY
TOYHICTh NPH BHU3HAYECHHI NEPEMINIEHb OKPEMHUX BY3JIOBUX TOYOK IOBEPXHI
3aroTOBKH, 3MIIICHHS BUIBHOT'O KPAIO 3aTsHKHOI KPOMKH MPH IIHYPOBIN 3aTSKII
1 T.1. 3BUYAHO, MIPU PO3POOIIl YCTAHOBKM B TEPINY Yepry MPUILISIN yBary
TOYHOCTI BUMIPIB Ta MAaKCHMaJbHOMY HAOIIKCHHIO /10 BUPOOHUYHMX YMOB.
OpHak BHSIBWIOCS, LI0 BOHA BOJIOAIE KOHCTPYKTUBHO-TEXHOJIOTTYHUMU
€JIEeMEHTaMH, SIKI MOXKHAa BHKOPHCTATH Yy MajlorabapuTHOMY, TOYHOMY 1
eHeproszoepirarouomy o0JIaTHAHHI JJIs1 ITHYPOBOI 3aTsHKKH 3aroToBKH. Jlo Takux
€JIEMEHTIB y TMEpIIy 4Yepry BITHOCITHCS: CWJIOBHH MPUBIA 3 TPUCTPOSIMU
KOHTPOJIO 3yCWJUIS 3arTaryBaHHs; (GpukuiiHi giadgparmMu, (ki  MaroTh
MO>KJIMBICTh 3MIHIOBATU KYT 1 CHJIy NPWJISITAHHS 0 MOBEPXHI KOJOJAKH; OJIOK
BUMIPIOBaHHS 3 MOXJIMBICTIO 0OpOKH JaHuX 3a goromororo [1K.

MeTtoo [aHOro MOCHIPKEHHS € TEPEOCHAIICHHS EeKCIIePUMEHTaIbHOT
YCTAaHOBKM HAa BUKOHAHHS TEXHOJOTIYHUX oOTfepariid (OopMyBaHHS 3aroTOBOK
BEPXY B3YTTH.

JUis 1OCATHEHHsI JaHOi METHM HaMu OyJo BCTaHOBJIEHO, IO Ha SIKICTh
dbopMyBaHHsS Jeralied BepxXy 3aco0aMy IIIHYPOBOi 3aTSXKKH BIUTMBAE s
YUHHUKIB, CEpell AKX HAHOUIbIl BArOMUMHU €: TEXHOJIOIYHE HAaBAaHTAXKEHHSI Ha

THYYKMA CHJIOBUWA €JIEMEHT, BIJIHOCHE TMOAOBXKEHHS Marepialy Bepxy,
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Koe(illieHTH TepTs B CHCTEMI ,JiadparMa-Marepiaji-kojojaka”, TeOMEeTpHUUHI
napaMeTpy MOBEPXHI KOJOJKH, CTYIIHb PO3IMOALTY HOPMAJIbHUX THCKIB 3 OOKY
MPYKHUX AladparM, MBUAKICTh 3MIIIEHHS 3aTSHKHOI KPOMKH Ta 1HII. Oco0IHMBO
BEJIMKWIA BIUIMB Ma€ BEIMYMHA 1 HampsM TPUKIAACHHS TEXHOJIOTIYHOTO
HABaHTA)XEHHS Ha IIHYpP, OCKUIBKM CaMe€ BOHO BH3HAYa€ BEIMYMHU Ta PO3MOJILIT
ITOIOBXKHIX 1 monepeunux aedopmartiit [1].

Po3pobnena mociigHa ycTaHOBKA JUJIsl IIIHYPOBOI 3aTSDKKHU 3 (DPUKIIIIHOIO
OOTSDKKOIO J1a€ 3MOTY JOCIIKYBaTH oOmeparii 3aTaryBaHHs Ta (OpMYyBaHHS
JeTaliel BepXy B3YTTs 3 JOCTATHHOIO TOYHICTIO. [IpH 1IbOMY 3/11MCHIOETHCS 1 caM
IpoleC TMEPEeMIlICHHsS eNeMEHTApHUX JAUISHOK MaTepiajly BIIMOBIIHO JO
OTPUMAHHUX 30BHIIIHIX HABAHTAKEHb 1 BHYTPILUIHIX HAMpPYT, TOOTO B1IOYyBAETHCS
(OpMOYTBOpPEHHS BEPXY B3YTTS.

Jns 3a1iCHEHHS JOCHIAIB Ta MiJABMILEHHS TEXHOJOTIYHOI THYYKOCTI
YCTAaHOBKM 3MIHWJIM CMOCiO KpiruieHHs komoaku. Ha puc. 1, a, 6, moka3zaHa
KOHCTPYKTHMBHA CX€Ma YIOCKOHAJeHOI YCTaHOBKM. BoHa BKkiouae B cebe
3aKpIIUIEHy Ha TOPU30HTAIBHIN paMi CHIIOBOTO OJIOKY 7 MPOMIXKHY Nnpusmy 1, Ha
AKIH KPIMUTHCSA yCTaHOBYA MpU3Ma 2 3 MPUKPITUICHOIO TBUHTOM 3 KOJOJKOIO 4.
VY nomnepeyHoMy HampsiMi BCTAHOBJICHI CTIMKK 7 3 TBUHTOBMMHU napamu 101 11
s audepeHIiIoBaHHS 3aTsHKHOTO 3yCWIUIS Ta JuHamomeTpu 12 1 13 jmus

KOHTPOJIIO MOI'0 BEJIMYMHH.

Y 10cKOHaNIEHHST YCTAaHOBKH TIOJISITA€ B TOMY, 1110 YCTaHOBYA Mpu3Ma 2, Ha
AKIA KPIMUTHCS KOJNOAKA 4 TPUKPIUIIOETbCS HE O€3MOCepeHbO 0
TOPU30HTAIBHOI paMu CHIJIOBOTO OJIOKY, a 10 IpoMixkHOI pusmu 1. Tenep yxe
npu3My 1| pa3oM i3 yCTaHOBYOKO MPHU3MOIO 2 1 KOJOIKOW 4 MOXHA 32
JIOTIOMOT'OI0 TBUHTIB 5 1 6 TIPUKPIIUIFOBATH O TOPU3OHTAIBHOI paMu CTIHOK 7

i PI3HUMHU KyTaMH.
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Puc. 1. KOHCTPYKTHMBHA cXeMa yI0CKOHAJIEHOI I0CTIIHOI YCTAHOBKH:

a — BUIVISIA BiJl II’ITKOBOI YaCTHHH, 0 — BUIJISAL 300Ky

Kyr mnoBopoTy KOIOAKM 1O BIJHOLIEHHIO JO CHJIOBOrO OJIOKY
BUOMPAETHCS TakK, 00 BICh CUMETPIi I’ ATKOBOT YACTHMHM KOJIOAKH CIIBIajaa 3
HanpsiMoM TBUHTOBUX map 10 ta 11 pasom 3 nuramometpamu 12 1 13 (Hanpsmom
nii cunm). Tenep, ko BUOpaTu Taki BijcTaHi L 3aB’s13yBaHHS KIHIIB MiBIETENb
IIHypa, MPpH SKUX KYTH oy Ta op OynyTh nopiBHoBatH 30-40° (onmTUMaIbHHIMA
1HTEpBaJI), TO MPH MPUKIIAIEHHI A0 3B’S3aHUX KIHIIIB IIHYpa PO3PaX0OBAaHOIO 32
dbopmysior0 1 3aJaHUMHM JIAHUMH TEXHOJOTIYHOT'O 3YCHJUISL, 3 IMOBIPHICTIO
»=0,90 MoxHa rapaHTyBaTH JOCTATHbO BUCOKY SIKICTb (DOPMOYTBOPEHHS BEPXY
B3yTTA [2] .

JIITEPATYPA
1. Ilenora JI. B. Mammubel m anmapaTtbl OOYBHOTO TPOHW3BOACTBA /
JI. B. IlenoBa, H. A. CuBuenko, B. A. Ckarepnoii. — K. : Bpicmias miko:na,
1991. — 290 c.
2. Tlar. 75817 A, MIIK’ A43D 15/00. GO1L 1/04 TIlpucrpiii mis
JOCTIKEHHS] IHYPOBOT 3aTsXKKU 3aroToBKHM Bepxy B3yTTs / P.B.Pocymn,

B.I1.JIu6a. — Ne 20041008466; 3asBn. 18.10.04; Ony6s. 15.05.06, Brom. Ne5.
V]IK 688.3
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TPAHC®OPMAIISI TAJAHTEPEMHUX BUPOBIB

I. Coantuk, O. Kpacyask

XMeIbHUIBKUI HalllOHATbHUN YHIBEPCUTET, YKpaiHa

Tpancdhopmarliisi — 11e epeTBOPEHHS, 3MIHA BUTJSALY, (HOPMHU, 1ICTOTHHX
BJIACTUBOCTEH YOTr0-HEOY/ b, IEPETBOPEHHS OJIHIET PopMH HA 1HIITY.

[IpoekTyBaHHs BUpOOIB HA OCHOB1 METO/IIB TpaHC(POpMallii, MOEAHYIOUH B
co01 /Bl rpaHl MPOLECY TBOPUOCTI — HAYKy Ta MUCTEUTBO, € 3aTpeOyBaHUM
HanpssMKOM y (OPMOYTBOPEHHI Cy4YaCHOTO MPEIMETHOrO0 CEpEeOBHIIA.
Crneuudika meroniB TpaHchopmalii MPOSIBISETHCA HA BCIX eTamax MNpOLECcy
NPOEKTYBaHHS BUPOOY: Ha pIBHI MPOEKTHOTO MHCIEHHS, BUTOTOBJICHHS Ta
CHOKMBaHHSA. B po3MaiTTi ICHYIOUHMX METOJIB TMPOEKTYBAaHHS METOJH
TpaHcdopMaliii 3JaTHI COPHUSITH CTBOPEHHIO BUPOOY, CIPOMOXKHOT'O BIATIOBIAATH
BCIM MOTpe0aM Cy4acHOT0 CIIOKHBAYa.

B mexax nuzaiiny TpaHcdopmaliisi — 11e BJIACTHBICTh 00’ €KTIB HAOYHO-
IPOCTOPOBOIO CBITY 3MIHIOBaTH CBOI MEPBUHHI (OPMU 1 MapamMeTpu B IMpolieci
icHyBaHHs a00 ekciutyaTtarllii. BoHa iCHye 1 Ik yaCTUHA XyJ0KHbOI MOJIEN] CBITY
Ta SIK OJTHA 3 JJAHOK TBOPYOT'O METO.Y.

OcHOBOIO TpaHCPOPMATUBHOIO (POPMOYTBOPEHHSI € TEBHI MPUHLHUIIN:
LUTICHICTh, CTPYKTYPHICTh, THYYKICTb, JIMHAaMIYHICTb, HAasBHICTb I1rPOBOIO
MOMEHTY Ta aJaNTUBHICTH JI0 3MiH. BUOKpeMUMO METOIM MPOESKTYBaHHS, 3/1aTHI
BiAMOBIAaTH UM TipuHIMNam. Ile Tparncdopmaris mionHu, GopMOyTBOPEHHS
Ha OCHOBI IUIOCKOTO KpOK Ta MOAYJiB, KOMOIHATOpWKA, KIHETHU3M Ta
PEKOHCTPYKITISI.

Tpancdhopmarniss  IJIOMMHUA — MaTepialy €  MOPOCTIIMM  BHJIOM
TpaHcopMmariii. /[03BossiE BUAO3ZMIHUTH MOBEPXHIO MaTepiainy 3a JOMOMOTrOI0
HACTYNHHUX NPUHOMIB: CKJIaJaHHS, NpPOpPI3yBaHHSA, poO3pi3aHHsA, nepdopalii,

IUIETEHHs, arJlikalii Ta 1H., MePEeTBOPUTH IUIOCKICTh Ha O00’€M 3a JOMOMOTOIO

91



Advanced chemical technologies and materials for industry and the environment

PI3HMX METOMAIB KOHCTPYIOBAHHS; 3MIHUTH €JIE€MEHTHM KOHCTPYKIIi 3a
JIOTIOMOT' 00 MPUMOMIB TEXHIYHOTO MOJIETIOBAHHS.

TpanchopmatuBHe HOPMOYTBOPEHHS 3a MPUHIIUIIOM MOYJIBHOTO METOIY
JI03BOJISIE 3a0€3MEYUTH PI3HOMAHITHICTh (POPMHU 32 pPaxyHOK B3aEMHOI 3aMiHH
AeTaneii-MOAyIiB, MEPETBOPIOIOYM IMPOCTE HAa CKIIAJHE, Malle Ha BEIUKE Ta
HaBIIAKH, 11€ TAKOX JIO3BOJIAE€ 3MIHIOBATH NMPU3HAYEHHS Ta aCOPTUMEHT BHPOOY.
Monynbs — BUXiJIHA OJMHUIIA BUMIPY, YACTIIIE 32 BCE MPOCTOI T€OMETPUYHOL
dbopMH, 110 MOBTOPIOETHCA Ta YKJIAAAEThCA 0€3 3aJMIIKy B ILIICHIN ¢dopmi
(00’exTi).

MonynbHe MpoeKTyBaHHsS mependadyae KOHCTPYKTHBHY, TEXHOJIOTTYHY 1
(GyHKIIOHANBHY 3aBeplieHicTb. CaM MOJyJb MOXKe OyTH 3aKIHYEHHUM BHUPOOOM
ab0 OyTH MOro CKJIaJJOBOK YAaCTUHOIO, Y TOMY YMCIII 1HIIOrO (PYHKIIIOHAILHOTO
npu3HaueHHs. IleperBopeHHst TpaHncopmu BiIOYyBa€eTbCA 3a NPHUHIMIIOM
«KOMITOHOBKH», «CKJIQJaHHSI — PO3KIAJaHHA», «IEPECTAaHOBKW» AeTanell abo
€JIEMEHTIB BUPOOY.

10es nawoi pobomu monsrae y  TpaHcopMmalii BHPOOYy 3 METOIO
NEPETBOPEHHS CYMKH B PIOK3aK 1 HABMAKHU.

Hosuszna nawoi pobomu ma ii akmyanvuicms. Jly’e 9acTo 3paHKy Y
JiBUYAT, )KIHOK € TIEBHI IJIaHW Ha JIeHb, 1 BOHM, OJIATal0YUCh, OEPYTh 13 COOO0IO
HEBEIMYKY CYMOYKYy. BBedepi, moBepTalOYuCh JJOAOMY, BHUHHKAE MOTpeda
KYIUTH €JIEeMEHTapHI MPOAYKTH 1 T.1H. 3pO3YMLIO0, AKTyaJIbHUM IOCTA€ MUTAHHS
HasIBHOCTI JIOAATKOBOTO BUPOOY (BUpPOOIB) ISl MEPEHECEHHs NpeIMEeTiB, abo
301IbIIEHHST TabapuTIB Ti€l K CYMOYKH. BHKOpPHCTaHHA 1IOpa3y HOBHUX
JIOJATKOBUX BHpOOIB JIJII TEPEHECEHHS TMpPEIMETIB CTBOPIOE  3arpo3y
€KOJIOTIYHOCTI  HAaBKOJIMIITHBOTO  CepeloBUIa. MOXIUBICTE  30UThIIECHHS
rabapuTiB CyMKH ga€ TpaHchopMmallisi — B JIaHOMY BHITAJIKy TEPETBOPCHHS
CYMKH B PIOK3aK, SKHA MOXXHAa 3py4yHO PO3MICTUTH Ha CIUHI, HE
NepeBaHTAXYIOUU 1 HE BUKPUBISIIOUM Xpeber. Taka cyMKa-proK3aKk — Mpis

Maike KokHOi JkiHkM. CaMme TOMY MpOEKT TpaHcdopmallii rajaHTepeHHUX
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BUpOOIB € BKpai akTyanbHUM. HoBH3HAa poOOTHM moOJSArae y BUTOTOBJICHHI
CYMKH-PIOK3aKa (TpaHcpopmepa) 3 BTOPUHHOI CUPOBUHHU, TOOTO 13 MaTepiaiis,
AKl BXe OynM y BXUTKY (JDKUHC, BENbBET, IIKIpa HaTypajbHa, IITy4Ha,
CUHTETUYHA Ta 1H.)

3ae0annuam Hawozo npoekmy €: 1) po3poOJeHHS KOHCTPYKIIIN
IIKIpraJlaHTepeHuX  BHPOOIB, sKi O Morim TpaHchopMmyBatucs, 2)
BUKOPUCTAHHS IS TOMIUTTS BUPOOIB BTOPUHHOI CHPOBHMHHU, TAKUM YMHOM HE
NEPEeBaHTAXKYIOUM EKOJIOTTYHUIA TPOCTIp Ta CTBOPIOIOYM KOMQOPTHI YMOBHU
NIEPEHECEHHS MPEMETIB.

Kinyesuii pezynomam mnawozo npoekmy — TOTOBUM BHUPIO, CyMKa-
TpaHnchopmep.

s eminenns nawioi ioei HeoOXiOHa BTOPUHHA CUPOBUHA (MOKIIMBUMN
BaplaHT 13 HOBUX MaTepiaiiB) Ta 3aco0M MPOEKTYBAHHS W BUTOTOBJICHHS
BUPOOIB.

Onuc wnawozo npodykmy. Cymka-Tpanchopmep, sSKa 3a JOMOMOTOIO
CHeliaTbHUX PYYKOTPUMAUiB Ta PYUOK IILISIXOM BUBEPTAHHSA, MEPETBOPIOETHCS
Ha PIOK3aK. Y HIKAIBHICTh MOJIATAE B TOMY, 1[0 CyMKa-PIOK3aK BUTOTOBJISIETHCS 3
BTOPUHHOI CUPOBUHH, & TAKOK KOHCTPYKIIIS TpaHchopmepa MOKe 3MIHIOBATUCS
B 3QJICKHOCTI Bij] IPU3HAUCHHS.

Llinbosa ayoumopis — AiBYaTa Ta MOJOJII KIHKHU, cihepu 3acmocy8anHs —
oOyT.

Meronu Tpanchopmanii nepeadadarOTh NEPETBOPEHHA OJHIET GopMU B
iHmy abo X 3MiHy JeTaned BcepeauHi Iiei gopmu. 3 OriAay Ha 1€, NMpU
PO3pOOITi KOHCTPYKITi CyMKH-TpaHC(hopmMepa 3alpoOHOBAaHO BUKOPUCTOBYBATH
TEPMIH «MOAyJbHA TpaHCchopmarlis». Lle meron meperBopeHHs omHiel Ghopmu
KOHCTPYKIII B 1HmIy a0o 3MiHa JAeTaiieid BcepenuHi 1iei  dopmu 3
BUKOPHUCTAHHSM B1JIOKPEMJICHUX MOJIYIIIB.

Y cydyacHOMy CBITI AyK€ BaXJIMBO BMITH IIBUIKO 3MIHIOBaTHUCH,

M1/TAIITOBYIOYUCH TTiJT IIBUJAKUNA PUTM BEIUKOro micra. J[omomMortu B mpomy
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MOXKYTh CTHJIbHI CYMKH—TpaHC(HOPMEPH, SIKI KOPUCTYIOTHCS TOIMYJISIPHICTIO, 5K
cepell KIHOK, TakK 1 cepell YOJIOBIKIB.

OTxe, B PIZHOMAHITTI ICHYIOUHX METOMAIB MPOEKTYBaHHS METOIU
TpaHcdopMallii OyTyI0ThCS Ha 00pa3HO—aCOIIATUBHUX MiAX0AaX Ta MPUHITUIAX
(GbOpMOYTBOpPEHHS, IO JO3BOJSIOTh TPOEKTYBAaTH OaratodyHKI[IOHATLHUAM
BUP10, 37aTHHUI BIAMOBIIaTH OCHOBHUM BUMOT'aM Cy4aCHOTO CIIO’KHMBAya.

11i0 uac nposedenoi pobomu 6yno: 1) po3po0JI€HO KOHCTPYKIIIIO CYMKH-
TpaHchopMmepa, 2) NpH BUTOTOBJICHHI CYMKH-PIOK3aKa BHKOPHCTOBYBAIach
BTOpPUHHA CHUPOBHHA, TAKUM YUHOM OyJia 3a0e3reueHa eKOJIOTTYHICTh MPOEKTY

Ta CTBOpPEH1 KOM(GOPTHI YMOBH MEPEHECEHHS TTPEAMETIB.
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YIK 685.31
OLIHKA ®OPMOCTIMKOCTI HIKIP 3 MIHEPAJIbHUM
HAINOBHEHHSAM

O. Ko3aps, T.Peiic

Myka4iBCbKUH IepKaBHUI YHIBEPCUTET, Y KpaiHa

[linBuiieHHs CHOXHMBYMX BHUMOT IO SKOCTI B3yTTS Ta BHCOKa
KOHKYPEHIlisSI BUPOOHUKIB CTAaBJIATH Tepen (paxiBISIMU MIKIPSHOI Ta B3YTTEBOI
rajiy3i mpo0JieMHu MOITYKY Ta BIPOBA/KEHHS Y BUPOOHUIITBO HOBUX MaTepiaiB,
pecypco30epirarouux TEXHOJIOT1M, METOMIB MiABMINCHHS EKCIUTyaTallliHuX Ta
€CTETUYHMX BJIACTUBOCTEN BUPOOY.

Haiibinpimr BaXJIMBUMH BIACTUBOCTSAMU IIKIPSHUX MaTepiamiB, SKI B
3HaYHIA Mipl BU3HAYAIOTh SIKICTh BHUKOHAHHS OCHOBHHUX TEXHOJOTTYHHUX
ornepauid BUPOOHUITBA B3YTTS, BIJ SKHX 3aJI€KUTh 3PYUYHICTH BHUpPOOY 1
30epekeHHsT (opMH B TIpolieci ekciulyaTtaiii € aedopMaliiiiHi BIaCTUBOCTI.
OcHoBHa MeTa J1laHOi poOOTH € BHUBYEHHS Je(opMalliiHUX BIACTHUBOCTEH Ta
BCTAHOBJICHHS (D13UKO-MEXaHIYHUX XapPAKTEPUCTHK HOBUX MIKIPSTHUX MaTepiajiB
JUISL BEpXY B3YTTS, BUTOTOBJICHHX 3 BUKOPUCTAHHSIM OpPraHIYHO-MiHEPATbHUX
KOMITO3HITIH.

BuBdeHHI0 miansArany  HaTypajibHI  IIKIpU I8 BEpPXy  B3YTTH,
MoauGIKOBaHI Ha CTaAil PIAMHHOTO O03J100JICHHS OpraHidHO-MiHEpaIbHUMHU
kommnosuilisiMu (OMK). B skocTi HamoBHIOBaua 3aMiCTh JOPOTO BapTICHOTO
CUHTETHYHOr'0  moJjiiMepHoro Marepiany Tanikor FTG, BukopucraHo
MoJIM(IKOBaHI qucnepcii NpUpOAHUX MiHepaliB — MOHTMOopuioHiTY (M/IM) Ta
neomry (ML) B kuibkocTsx 3 1 4% Bix MacH CTPYraHoro HamiBpaOpHKaTy
BIIMOBITHO. B AKOCTI MOPIBHAJIBHOTO (KOHTPOIHHOTO) 3pa3ka BUKOPUCTAHO
HATypaJbHI MIKIPU JJI BEPXY B3YTTs, OTPUMAHUX 32 JII0YOI0 TEXHOJIOTIEI0 MIKIp
3aBony AT «Uuubap» (M. Kui). Bci mpomecu ta omepariii, o mepenyoTh

npoiecaM  piAMHHOTO  O3/J00JICHHS Ta BCl HACTYNHI TMPOBOAMINCH Y
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BIJIMOBIIHOCT1 JIO0 Ji0Y0i HAa BHUPOOHUIITBI TEXHOJOTIl, IO MIATBEP/KEHO
BIIMOBIJHUMU  aKTaMU  BUPOOHMYMX  BUIPOOYBaHb Ta  BIPOBAIKEHb.
BunpoboByBanHs ~MOIM(IKOBAaHMX IIKIp HA OJAHOOCHUM  PO3TAr  Ta
MPOJABIIOBAHHS KYJIBbKOIO (puc.l) TpoBOAWMINCH B AHATITHYHO-TOCTITHIN
BunpobOoByBanpHil saboparopii  «Tekctunb-TECT» T'omoBHOro HaykoBo-
JIOCIITHOTO 1HCTUTYT METpoJIorii, cepTudikarii Ta ynpasmiaas skictio KHY T/]

y BianosigHocTi 'OCTiB 938-11 Ta 938-16.

Puc.1. Bunpo6oByBanus mikip, moaudikoBanux OMK, onHoocHIM

PO3TATOM Ta MPOAABIIFOBAHHAM KYJIBKORO

BcranoBneno, 1m0 KoMmiuieke (i3MKO-MEXaHIYHUX, B TOMY YHCIHI
nedopMalliiHMX, a TaKoX TITIEHIYHUX BIIACTUBOCTEH (opmyroThCS Ha
BIJIMOBIIHUX PIBHIX CTPYKTYPH KOJAreHy 1 3aJIeKaTh BiJ BUIY MiHEPaJIbHOTO
HanoBHIOBaua [loka3aHo, 1m0 (hi3MKO-MEXaHI4HI BIACTHUBOCTI (POPMYIOTHCS Ha
MIKPOpPIBHI ~ KOJIar€HOBOI  CTPYKTYpPH. 3MIHM MIKPOCTPYKTYpH JE€PMHU B
pe3yabTaTi MiHEpPaIbHOIO HAMOBHIOBAHHS 3YMOBIIIOIOTH MIJBUILEHY MIIHICTD,
3MEHIIYIOTh BHJIOBXKCHHS JEPMHU Ta TOSCHIOIOTH IiJBUIICHY >XOPCTKICTh

(Tabm.1).
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Taomus 1.

[Toka3Huku (OpMyBaHHS CTPYKTYPH Ta €KCILTyaTallHUX BJIACTHUBOCTEH

HIKipU
Hamnisdabpukar
IToka3uuk Hanosuenuii | HanoBuenuit |  KoHTponb
MM M/ILT (Tanikor FTG)

PospuBne HaBanTaxenHs, H 487 428 396
Mexa MIIIHOCTI TIPU PO3PHBI, 29 27 26
MIla
AOCOJIIOTHE BUJIOBKCHHS , MM: 13,3 12,3 15,3

- npu 10 MIla

- po3puBi 217,75 27,75 29,25
YMOBHUN MOJYJIh MPYKHOCTI, 37,5 40,5 32,3
MIla
XKopcrkicts, H 517 607 484
I'irpockormivHicTh, % 10,25 9,93 8,09
Bonorosigmaya,% 8,24 9,03 7,55

Pe3ynbpTaTty BcTaHOBICHHUX (DI3MKO-MEXaHIYHUX XapPaKTEPUCTUK CBIYATh,
[0 PO3PHMBHE HABAHTAKEHHS Ta MeEXa MIIHOCTI TpPU PO3PUBI MIKIp 3
MIHEpAJIbHUM HAMOBHEHHSM JIENI0 BHUII 32 KOHTPOJIbHI IIKIpU, Ta
CIIOCTEPITAEThCS TEHACHIIIS HE3HAYHOTO 3HUKEHHS aO0COJIFOTHUX Ta BIJIHOCHHUX
BHU10B)KeHb Tipu 10 MIIa ta po3pusi.

[Ipu upomy, XapakTepHOK OCOOJIMBICTIO 3aCTOCYBAaHHS MOJU(DIKOBAHUX
aUcHepciii - HeonmiTy  AJid  MIHEpaJbHOTO  HAMOBHIOBAHHSA  LIKIPSIHOTO
HariBpabpuKaTy € yIUTbHEHHS MAKPOIIOPUCTOI CTPYKTYPH, YACTUHKU MiHEpaTy
3aMOBHIOIOTh MPOMDKKH MDK CTPYKTYpHUMHU €JIEMEHTaMH JIEPMH, IO
eeKTUBHO HAIMOBHIOE TepHUQEpiiiHl TUISHKH, 30UTBIIYE TOBIIMHY TOTOBUX

IIKIp, aJie He3HAYHO 3MEHIIYE BHUX1JI IO IUIOII, Ha/Ia€ MIIBHUINECHOI dKOPCTKOCTI,
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MEX1 MIITHOCTI Ta 3MEHIIEHOTrO BHJIOBXKEHHS. Taki epexkTu BiJl BBEICHHS B
CTPYKTYPY J€PMHU MOKYTh OYTH TTO3UTUBHO BUKOPHUCTAHI ITiJT YaC BUTOTOBJICHHS
IIKIp MIABMIIEHOI MIIIHOCTI, UIIJIBHOCTI, HANpPUKIAJ], NpPU BUTOTOBJIEHHI
T1JOMIOBHUX IIIKIipP Ta MIKIP JUIS B3YTTS CHEIMiaIbHOTO MMPU3HAYEHHS.
Pesynbrat  BumpoOyBaHb ~ CBif4aTh  MIABUINEHHS  IMOKAa3HUKIB
nedopMaIliitHUX BJIACTUBOCTEH B pe3yJbTaTi ix Moaudikamii MoaudikoBaHUMH
MiHEpAIbHUMHU KOMIIO3UIIISIMH, III0 B YEPTOBUN pa3 BKa3ye Ha MO3UTUBHY POJIb

MiHepasiB y GOpMyBaHHI CTPYKTYPH IIKIPH.
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V]IK 661

OLIHKA BILIMBY HA 3/10POB’A JIIOJIUHU B3YTTEBUX
MATEPIAJIIB B PAMKAX LCA-AHAJII3Y

T. IBanimena, O. IBanimena

XMEeNpHULIBKUH HaIllOHAJIbHHUM YHIBEPCHUTET, Y KpaiHa

Ha Temnepimuiii 9yac y CBITI HE ICHY€ €KOJOTIYHO YMCTOI MPOAYKIIII.
[Tponykiiist SIKOIO MU KOPUCTYEMOCS, TOYMHAIOUM 13 CUPOBUHHU, YKE MICTHUTH
NEBHY KUIBKICTh TOKCHYHUX PEUYOBHMH 1 € HEOE3MEYHOI JJIi HABKOJIMIIHBOIO
cepenoBuIa Ta 0e3mocepeHbO 3A0pOB’ S JIIOAUHU. BogHOUYAC Ha CBITOBOMY Ta
YKpPaiHCbKOMY PHUHKY 3'ABJISIIOTBCS HOBI TOBapy 3 MaTepialliB, €KOJIOT1uHI
BJIACTUBOCTI SIKMX BUBYEH1 HEJIOCTATHHO.

BaxnuBicth mpoOieMH OXOPOHM HABKOJIHMIIHBOTO CEpeloBUIIA 1
MO>XKJIMBUX BIUIWBIB, MOB'SI3aHUX 3 BUTOTOBJICHHSM 1 CHOKUBAHHSIM TPOIYKIIii
MiBUIIYE 1HTEpEC A0 PO3POOKH METOJIB, CIPSIMOBAHHUX Ha 3HIKCHHS IIHX
BIUIMBIB. OOHUM 3 METOJIB, IO PO3POOJISIOTHCA IS IIEl METH, € OIlIHKa
xutTeBoro mukiny (OXI[) abo LCA.

BianoBijgHo, akTyaqbHUM CTa€ pO3pOoOKa TaKMX METOIIB JOCIIIKECHb, 32
JIOTIOMOT' OO0 SIKUX MOYKHa OyJio O 3 BIIEBHEHICTIO CKa3aTH, IKUW BIUIMB MalOTh Ha
OpraHi3M JIIOIMHM T1 YM 1HIII MaTepiaaud Ta BUpoOH 13 HuX. OcobinBO 1€
CTOCY€ThCSl B3YTTEBUX MaTeplajiiB, SKI MalwTh Oe3MocepeqHiid BIUIMB Ha
JIOANHY, TOB'SI3aHUN 3 MPSAMUM KOHTAaKTOM 31 mkiporo. Cria 3a3HayuTH, 110
oinst 70% B3yTTS BUTOTOBISIETHCS 13 3aCTOCYBAHHSAM TOJIMEPHUX MaTepiajis,
AK1 B CBOEMY CKJIa/ll MOXKYTh MICTUTH TOKCUYHI JOMIIIKH HU3bKOMOJIEKYIISIPHUX
CIIOJTYK

Metoro poboTH € po3poOdKka HOBOTO METOAY OI[IHKM BIUIMBY Ha 3J0pPOB’s
JIFOJIMHH B3YTTEBUX MaTepialiB MPHU JOCIIKCHHI 1X )KUTTEBOTO LUKITY.

Jlnst iboro Oynu BUPIIIEH] Taki 3aBAaHHS:
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- aHaII3 ICHYIOYUX MOJEIICH JJIsl OI[IHKY BIUIMBY HIKIIJIMBUX PEYOBUH Ha
OpraHi3M JIIOJUHHU 3a PI3HUMHU LUIAXaMHU iX MOTPAIUIAHHS B paMKax OLIHKHU
KUTTEBOTO UKy MPOMYKIIIT;

- TOCJIPKEHHS METO/IIB Ta BiJIMTOBITHUX 1HIUKATOPIB JIJIsl OIIHKH BIUTUBY
IITKIJIJTABUX PEYOBUH HA OPTAaHI3M JIIOIUHU;

- po3poOka HOBOTO METONY OIlIHKHM BIUIMBY Ha OpraHi3M JIIOJMHHA Ha
OCHOBI IMOKAa3HUKIB O10T€CTYBaHHS B3YTTEBUX MaTepiaiiB.

VY saxocTi 00°€KTIB AOCIIKeHHs Oy o0paHi HaMOUIbII PO3IMOBCIOKEH]
B3yTTEBl MaTepiayi Ta iX TOKCHUKOJIOTTYHI BiacTUBOCTI. OCHOBHI MeTOAaMU
BUKOPUCTAHI 1] 4ac JOCTIIKEHHS — € MaTeMaTU4YHI MOJell PO3paxyHKY
JIOJICBKOr0 TIOTEHLaly TOKCHYHOCTI 4epe3 pi3Hl LUISXH MOTPAIUISHHSA B
opraHi3m JiooauHu mkipmeux pedosud — IMPACT 2002+, CalTOX, USEtox Ta
METOJ1 pO3pPaxXyHKy HMOBIPHOCTI 3 BUKOPUCTAHHSM JIOTICTUYHOI KPUBOI.

Po3ristHyTO KOMIUIEKCHUN METOJ| OIIHKY HaBaHTa)XCHb HA HABKOJIHUIITHE
CepeZOBHIIE B3YTTEBUX MaTepiajiB Ha MPOTA31 IX KUTTEBOT'O LIUKITY.

OCHOBHOIO CKJIQJJOBOIO OIlIHKHM BILJIUBY HA HaBKOJIMIIHE CEPEIOBHINE €
TOKCUYHICTh g Joauuu [1]. BusHadeHH! NHUISAXW BIUIUBY 3a0pyIHIOIOYO]
PEUYOBHMHH, a caMe, Yepe3 BAMXAHHS, BXKUBAHHS B 1Ky NPOAYKIIiil (prulu, MoJIOKa,
M'sica) 1 IIKIPHOMY KOHTAaKTI 3 MPOAYKTOM. 3a KIIOYOBHUMH KpUTEPIIMU
MIPOAHAJII30BAHO OCHOBHI MOJIEN1 OLIIHKA TOKCUYHOCTI JJIsl JTIOJIUHU TPU PI3HUX
nuisixax BBy, Taki ak: CalTOX , USES-LCA, Impact 2002 ta EUSES [2].

Monens IMPACT 2002+ BpaxoBye OaraTokpaTHI HUISXW BIUIUBY, fAK1
OB’ SI3YIOTh KOHIIEHTPAIIII0 XIMIYHOT pe4OBHHU B aTMocdepi, IpyHTi, BOa1 200 B
POCITMHHOCTI J0 TOTJIMHAHHS JIOAWHOI 4Yepe3 BAWXaHHS abo MpuiiMaHHS 3
DKeEIO.

3a momemnto CalTOX Bu3HAYa€THCS PO3MOAUT XIMIYHHUX PEYOBUH Y
HABKOJUIIHHOMY CEPEOBUII Ta BCTAHOBJIEHHS NUISIXIB BIUTMBY JAHUX PEUYOBUH

Ha JIIOJIUHY, a came, IIPU BIUXaHHI, TPU KOBTaHHI, IIKIPHOMY KOHTAaKT1 3 BOJIOIO

1 TPYHTOM.
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Y mporpami USEtoX TOKCHYHICTH ISl JIOAMHHU XapaKTEPHU3YIOThCS
(daKkTOpOM XapaKTEPUCTUKHU 1 TAaKOXK BPAXOBYETHCS JBAa IUIAXH MOTPAIUISTHHS
XIMIYHUX PEYOBUH B OPraHi3M JIIOJUHU: IEPOPATILHO 1 MPU BAUXAHHI.

Ha migcTaBi iCHYyIOYMX METOAIB OIIIHKA Ta I1HTEpHpeTamnii JaHux
TOKCUYHOCTI PEYOBHH 3alPONOHOBAHO AITOPUTM EKCTPAIMOISAIi MOKAa3HUKIB
OloTecTyBaHHSA B3YTTEBUX MaTepialliB 3 BUKOPUCTAHHSIM JIOTICTUYHOI KPUBOI 10
TOKCUYHUX KOHIEHTpAIll Uisi TEIUIOKPOBHUX TBapuH (Iyp), a TMOTIM 1 Ha
JIOJIMHY MPU NIEPOPATbHOMY MOTPAIUISIHHI B OPTraHi3M.

3a mopemmo USEtox pospaxoBani ocHoBHi iHaukatopu EDSOh, EF, iF,
HDF, ta moacekuit norenmian tokcuuHocti (HTP) 3a momemmo IMPACT
2002+. IIpoananizyBaBIlld OTPUMaHI JIaH1 JIFOJCHKOTO MOTEHIIaly TOKCHYHOCTI
(HTP) 3a pi3HUMHM TeCT-00’€KTaMH MPOPAHKOBAHO B3YTTEBI MaTeplaiu 3a
TOKCUYHICTIO TaKuM 4uHOM: Marepiasi EVA, ryma Ta mkipa ajis BEpXy B3YyTTSL.
Jani Martepianu MaioTh HaiiBummii mokasHuk HTP. Takox BusBIEHO, 110
HaluyTIMBIiUM TecT-00’ekToM € D. Magna ta Lemna minor L.

EdekTHBHUM MOKa3HUKOM OILIIHKM TOKCHYHOCTI JUUIS JIFOJUHU € JTFOJICHKUN
dakrop momkomkenns (HDF), sxuii Bupaxae dac, 110 BTpA4aeThCsl MIOPIYHO
IpU KOHTAKTi JIIOJAWMHU 3 JaHUM MaTrepiajioM Ha OJWHHMI0 eMICii IIKIIIUBOI
pedoBuHH. Po3paxoBano nokasuuk HDF aiist pisHux maTepialiiB 1 BUSIBJICHO, 110
HalO1/IbllIe 3HAYEHHSI XapakTepHo A Matepiany EVA, rymu 11 HU3y B3yTTS
mapku BII Tta mkipm 118 Bepxy B3yTTsa. [lpu BUKOpHCTaHHI B3YTTA,
BUTOTOBJIEHUX Ha OCHOBI LIMX MAarepiajiB, BTPAUYCHHUWA Yac XKUTTSA JIIOJAUHHU B
CEpPENHbOMY CTAHOBUTH 48 XB. IIOPOKY.
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Innovations in the educational process of training specialists for chemical

technology and engineering

LEARNING AS A BASIC ELEMENT OF THE TECHNOLOGY OF
THE EDUCATIONAL PROCESS OF TRAINING OF CHEMISTS

H. Tkachuk
Khmelnytskyi National University, Ukraine

The transition of modern Ukrainian education, science and technology
to European integration necessitates the need to turn to the optimization and
development of a methodological system for organizing the educational
process. The complexity of the tasks of organizing the educational process in
higher education institutions based on the Bologna principles requires new
ideas and approaches that develop the prospect of finding optimal
technologies for educational activities.

The purpose of that article is an attempt to present the teaching as an
element of technology of educational activity on the basis of modern
psychological and pedagogical ideas about its nature, motivations and system-
forming factors. It is about a generalized and formulated concept of the learning
process, aimed at achieving certain knowledge, skills and competences.

The theoretical methods of research, such as analysis, synthesis,
mathematical modeling, are used in this work.

The system-forming structural elements of learning are: preparing
teachers and education applicants for the learning process; perception;
understanding; memorization; ensuring the strength of knowledge;

generalization; systematization; achievement of advanced skills.
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This work introduces the notions of the weights of the teaching and

learning processes and the coefficients of the educational process balance in
general to characterize the quality of the organization of the educational process.

Teaching technology is a process of achieving its purpose through a
coherent system of methods, methods and means of their realization.

The most conservative elements in the learning system are its motivation,
the realization of paradigm «Lifelong learningy, the creation of an environment
of wondering, concern and actualization of interest.

At that, educational-methodical and scientific publications of the author in
disciplines «General chemistry», «Inorganic chemistry», «Analytical
chemistry», «Physicochemical methods of analysis» and «Organic chemistry»
are used.

Conclusion: the concept of the learning process as such, which aims to
achieve certain knowledge, skills and abilities is generalized and formulated.
System-forming structural elements of learning are: preparation of teachers and
students for the learning process; perception; understanding; memorization;
ensuring the strength of knowledge; generalization; systematization;
achievement of developed skills.

The concepts of weighting coefficients of the teaching process and
learning process and coefficients of balance of the educational process in
general are introduced to characterize the quality of the organization of the
educational process. Learning technology is the process of achieving its goal
based on a connected system of methods, ways and means of their

implementation.
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A TUTORIAL TEXTBOOK AS AN IMPORTANT COMPONENT OF AN

EDUCATIONAL COMPLEX IN GENERAL CHEMISTRY

H. Tkachuk
Khmelnytskyi National University, Ukraine

These theses present an introduction of the educational-methodical
complex (EMC) in the discipline «Chemistry» (general) as the first step in the
technology of educational activities, based on modern psychological and
pedagogical ideas. The role of the tutorial textbook is highlighted as an integral
component of the educational-methodical complex in general chemistry for the
purpose of organizing an educational process in a classical university.

The first important principle in the creation of EMC in the discipline is
the principle of conformity of educational material to the level of development
of modern chemical sciences. This means that the course of teaching chemical
discipline should use leading scientific ideas and theories, include the main
conceptual systems of knowledge about the chemical motion of matter, chemical
reactions, composition and structure of substances and so on. The
implementation of the principle of conformity is based on a systematic
approach, which involves concentrating knowledge on leading ideas,
emphasizing the fundamental concepts of chemistry, highlighting chemical laws
as crucial system-forming concepts, generalized ways of expressing knowledge,
revealing content in the light of modern laws and theories.

Modern approaches to the development of EMC for educational
disciplines are analyzed in general and, in particular, the educational-methodical
bases for such complexes are suggested and substantiated that would help to
implement paradigms «lifelong learning», remote learning and the Bologna
principles. Classification of teaching tools in chemical disciplines is a topical

issue of methodical science, as a number of authors consider tutorial textbooks
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to be visual, while others refer them to the main teaching tools and combine

them into one group of teaching tools — educational editions.

An important principle in the EMC development of a discipline is the
principle of conformity of educational material to the level of development of
modern chemical sciences. It is important to involve general pedagogical
methods for organizing the teaching of chemistry in higher education
institutions.

Tutorial textbook «General Chemistry. Lecture notes», the stamp of the
Academic Council of Khmelnytskyi National University (letter No 043/655
dated 26.04.2019) is prepared in accordance with the working academic
programs in chemistry (general) for applicants of the first bachelor degree of
higher education, both chemical and non-chemical specialties of higher
education institutions. It reflects main sections of the theoretical part of the
course. The scientific and educational editions of the author are used from the
discipline «Chemistry» (general), which is taught at the classical university for

students of chemical, engineering, pedagogical and other specialties.
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