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For now, energy sources uses are still dominated by fossil fuels,
whose availability is limited and continues to decline. Therefore,
new alternative energy is needed to reduce dependence on fossil
fuels. Crude vegetable oil is one alternative energy source that
can be utilized as a substitute for fossil fuels because vegetable oil
has a composition almost similar to fossil fuel. Crude coconut oil
is an alternative to biodiesel to reduce dependency on fossil fuels.
The combustion reaction of crude coconut oil is tricky because
it has bonds saturated chain, so a substance is needed to weaken
the carbon chain to increase the burning rate. The burning rate
of coconut oil droplets has been investigated experimentally by
adding clove oil and eucalyptus oil bio-additives. Tests were car-
ried out with single droplets suspended on a thermocouple at at-
mospheric pressure and room temperature and ignited with a hot
wire. The addition of clove oil and eucalyptus oil as bio-additives
in crude coconut oil was 100 ppm and 300 ppm, respectively. The
suspended droplet combustion method was chosen to increase
the contact area between the air and fuel so that the reactivity of
the fuel molecules increases. The results showed that the euge-
nol compounds in clove oil and cineol compounds in eucalyptus
oil were both aromatic and had an unsymmetrical carbon chain
geometry structure. Therefore, this factor has the potential to
accelerate the occurrence of effective collisions between fuel mol-
ecules; thus, the fuel is flammable, as evidenced by the increased
burning rate. Moreover, from the observations, it was found that
the highest burning rate was achieved in both bio-additives with
a concentration of 300 ppm.

Keywords: droplet combustion, crude coconut oil, bio-addi-
tives, aromatic compound.
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The current stage in the development of mathematical and
software support for the processes of designing the development of
hydrocarbon fields is characterized not only by the improvement
of the means of geological and hydrodynamic modeling of reservoir
fluid filtration but also by the use of algorithms for optimizing
the development of gas deposits. The paper considers the problem
of optimal control of the depletion of a gas reservoir with a low-
permeability top. Using the so-called Myatiev-Girinsky hydraulic
scheme, a two-dimensional equation describing the unsteady gas
flow in a reservoir with a jumper is averaged over the capacity of
the productive reservoir. This comes down to a one-dimensional
equation with an additional term, taking into account gas-dynamic
relationships between the reservoir and the jumper. For the numeri-
cal solution of process control problems, a formula for the gradient
of the functional characterizing the reservoir depletion is found,
and the method of successive approximations based on Pontryagin’s
maximum principle is applied. In this case, the direct and conjugate
boundary value problems are solved by the method of straight lines,
and the required flow rate, without taking it beyond the maximum
and minimum possible, is found by the gradient projection method
with a special choice of step. A brief block diagram of the algorithm
for solving the problem is shown; on its basis, a computer program
was compiled. The results of calculations are presented to identify

the influence of the values of the complex communication parameter
not only on the state of the object but also on the operating mode of
the well. The expediency of using the presented optimization tool is
dictated by an increase in the share of deposits.

Keywords: Myatiev-Girinsky scheme, gas reservoir, optimal
control, gradient method, maximum principle.
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The object of the study is the sealing elements of the packer.

The fundamental principle of the cluster model is the assump-
tion that the sum of the relative volume fractions of two structural
elements of a natural nanocomposite (loosely packed matrix and
nanoclusters) is equal to one — ¢, + ¢, =1. This approach is incor-
rect because it is violated when the nanoclusters are immersed in a
loosely packed matrix. In this regard, a new relationship is proposed
that relates the relative volume fractions of the loosely packed
matrix and the part of nanoclusters immersed in it — ¢, ,, +(’1;C, =1
Calculation formulas are obtained for the relative fractions of the
loosely packed matrix and the interphase region.

The paper shows that such an assumption is unfounded due to
the indispensable immersion of clusters in a loosely packed matrix,
and in this regard, a new relationship is proposed linking the relative
volume fractions of the loosely packed matrix and the part of nano-
clusters immersed in it.

For a composite with a matrix, a mixture of synthetic butadiene
nitrile and hydrogenated butadiene nitrile rubber and the addition of a
copper nanoparticle, it is shown that in a natural nanocomposite, which
is the polymer under study in an amorphous state, the time dependences
of the relative volume fractions of the regions of inter-component adhe-
sion and the loosely packed matrix coincide quite well with each other.

The application of the above relationship between the volume
fractions of a loosely packed matrix and nanoclusters allows to re-
formulate the known equations of parallel and sequential microme-
chanical models, as well as the Kerner equation for a more complex
micromechanical model used to describe the effect of strengthening
the elastic modulus of nanocomposites.

Keywords: cluster model, natural nanocomposite, interfacial re-
gion, inter-component adhesion, loosely packed matrix, nanoclusters.
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The increase in the frequency and scale of epidemics of infectious
diseases gives extreme urgency to the development of new technolo-
gies for antiseptic and disinfectant treatment of various media, as well
as materials/reagents for their implementation. Antimicrobial poly-
mer materials of various chemical structures, including those contain-
ing halogen-active functional groups, are promising in this regard.

This work is devoted to the synthesis and investigation of the
properties of granular and fibrous polymer materials with immobilized
N-bromosulfonamide groups of different structure. It is shown that
copolymers of styrene with divinylbenzene and polypropylene can be
used as a carrier polymer. A technique has been developed that allows
obtaining polymers with a content of up to 23 % of immobilized active
bromine. The compliance of the synthesized materials with the de-
clared structure has been proven by IR spectroscopy and a complex of
chemical methods. A decrease in the strength of the obtained polymers
compared to the original carriers has been observed, especially in the
case of fibers. The stability of the synthesized polymers during storage is
lower that of the previously described chlorine-active analogs. For the
quantitative determination of active bromine in the target materials, a
technique based on its rapid diffusion from the polymer into the taurine
solution has been developed. Microbiological research has shown that
the synthesized polymers have a pronounced antimicrobial activity,
which is higher than that of immobilized N-chlorosulfonamides and is
manifested even in the presence of a significant organic load.

The set of investigated characteristics of synthesized polymers with
immobilized N-bromosulfonamide groups suggests the prospect of their
use as components of antiseptic dressing materials, antimicrobial filters,
devices for obtaining antiseptic solutions, and other medical products.

Keywords: antimicrobial polymers, immobilization, N-bro-
mamines, N-bromosulfonamides, active chlorine, N-bromotaurine,
zone of microbial growth inhibition.
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Aluminum is widely used due to its excellent properties, light-
weight and thermal conductivity. However, when used in aircraft
applications, it can cause corrosion and sticking, compromising
safety. To address this issue, anodizing is used to improve aluminum’s
corrosion resistance and adhesion. In this study, the AA2024 mate-
rial was anodized using the boron-sulfuric acid anodization (BSAA)
process, followed by a sealing process using acetic acid. This seal-
ing process forms an oxide layer on the aluminum’s surface, which
reduces the corrosion rate. The study investigated the effects of
anodization voltage and time on the results of BSAA anodization
through quantitative and qualitative measurements, including corro-
sion resistance, potentiodynamic polarization, scanning electron mi-
croscopy (SEM), and energy dispersive X-ray spectroscopy (EDS).
The results showed that samples anodized with a gasket could reduce
the corrosion rate by up to 85 % compared to those without a gasket
and substrate. The most significant reduction in corrosion rates oc-
curred at an anodization voltage of 10 V and an anodization time
of 15 min. The potentiodynamic test results indicated that the Tafel
plot during sealing lies in the cathodic region where the corrosion
current density decreases with increasing voltage. SEM observations
revealed that the anodizing process could provide an oxide layer on
the samples’ surface, while the sealing process creates a smooth sur-
face. EDS analysis showed that an oxide compound was formed in an
oxide bond state after the sample surface was subjected to the seal-
ing treatment. Overall, the study demonstrates the effectiveness of
BSAA anodization in improving corrosion resistance and highlights
the importance of considering the anodization parameters.

Keywords: corrosion resistance, acetic acid, AA2024, boric sul-
furic acid anodization.
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The article is devoted to the study of technical water used in
thermal power plants. One of the devices of thermoelectric plant are
heat exchangers, heat exchangers consist of pipes of different diam-
eters. Heat exchangers used in production plants are made of carbon
steel, suitable for high temperatures (up to 565 °C). At the same time
inside the heat exchangers used for a certain period of time, a scale
is formed in the form of a solid sediment, which reduces the thermal
efficiency of heat carriers. Therefore, in this paper, the object of
research are the heat transfer fluids of industrial heat exchangers,
namely feed and process water. In order to obtain feed water at in-
dustrial thermal power plants, special water treatment processes are
carried out. That is, its main purpose is to prevent the formation of
solid deposits in heat exchangers. The studied water samples were
taken directly from the thermal power plant from different stages of
water treatment, i. e. raw water entering the chemical shop, treated
water entering the deaerator, feed water entering the boiler. As a
result of the study, water samples related to the formation of scale on
the surfaces of heat exchangers, i. e. dosed amounts, elemental com-
position and particles were studied. During the study, hourly, daily
and monthly dosages of reagents were determined. In addition, the
elemental compositions of raw water, pure water and feed water of
the thermal power plant were investigated. The results of this study
allow to explore ways of economical and effective descaling formed
in heat exchangers.
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BU3HAYEHHS BILIUBY APOMATHYHHUX CIIOJIVK HA XAPAKTEPUCTUKHU TOPIHHSA KPAILII CUPOI
KOKOCOBOI OJIIf (c. 6-14)

Helen Riupassa, Suyatno, Hendry Y. Nanlohy

B panuii yac B sKOCTI JKepest eHepril sIK i panilie mepeBakaioTb BUKOIHI BUAM TIAJMBA, JOCTYITHICTD KX OOMEKEHA i TIPOIOBIKYE CKO-
pouysarucs. OTKe, /I 3MECHIICHHA 3aJIeKHOCTI BiJl BAKOITHOTO TTajinBa HeoOXiHi HOBI anbrepHaTHBHI JpKepesa eHeprii. QUM 3 anbrepHa-
THBHUX JUKEPEJT eHepri, sike Moke GyTH BUKOPHCTaHE B SIKOCTI 3aMiHN BIKOITHOTO TIAJIIBA, € CUPA POCTUHHA OJIisl, OCKITBKH POCTHHHA OJIist
3a CKJIaJIOM Maiike aHAJIOTiYHa BUKOTTHOMY IaimBy. Crpa KOKOCOBa OJTisl € aJIbTePHATUBOIO 010/IN3eIbHOMY MAJTUBY, 10 A03BOJISIE SHU3UTHU 3a-
JIEKHICTD BiJl BUKOITHOTO MaiBa. [OpiHHs cUPOi KOKOCOBOI 0JIiT € CKJTATHOIO PEAKIIi€10, OCKIIbKYA BOHA MAE€ HACHYEHWIT JIAHIIIOT 3B’I3KiB, TOMY
151 301IBIITEHHST IITBUKOCTI TOPIHHS HeOOXi/[Ha PEYOBHHA, sTKa TT0CIa0I10€ ByTieneBuil saniior. HIBuaKicTh ropinHsa Kparnesb KOKOCOBOT 0JTii
JIOCTIL/KYBAJIN eKCIIePUMEHTAIbHO HIJIIXOM J0/laBaHHs 6i10/106aBOK IBO3AMYHOI Ta €BKAIINTOBOI 0J1ii1. BUIIPoOyBaHHs IPOBOIMIIICS 3 TIOO/H-
HOKUMU KPATISIMH, TTiABINIEHNMHI Ha TePMOTIapi 3a aTMOC(hepHOTO THCKY Ta KIMHATHOI TeMITEPATyPH Ta MiINaJIeHUMHU rapsaiM IpoToM. Bmict
IBO3/IMYHOI Ta eBKaJIiNTOBOI 01if B sikocTi 6i0106aBoK y cupiii kokocosiit ouii ckaas 100 My~ ! i 300 Man ! Bignosiano. Meros cnaioBanHst
3BaKEHUX Kpareab OyB 00paHuil At 301IbIIEH S TIION KOHTAKTY MK HOBITPSIM 1 TTaJIMBOM, 1[0 TiABUILYE PEaKIliiiHy 3MaTHICTb MOJEKYJI
nayuBa. Pe3ysbrati moKasas, 1o CIOJyKH eBreHOMy B MBO3AMYHIN OJIii Ta CIOJIYyKH IIMHEOTy B eBKAINTOBIH 0Jil 06uaBa apoMaTHyHi Ta
MaioTh HECUMETPHYHY TeOMETPUYHY CTPYKTYPY ByTrJlenieBoro jaHiora. OTxke, 1eii (pakTop MOTEHIiiTHO MOKe IPUCKOPUTH HOSIBY e(DeKTHBHIX
3ITKHEHb Mi’K MOJIEKYJTAMU TTAJTNBA; TAKIM YUHOM, TTAJTNBO € JIETKO3aiMUCTIM, TIPO IO CBiTYUTD MiABUIIEHA IMBUAKICTH Topirs. Kpim Toro, 3i
crocTepeskerb 6yJ10 BCTAHOBJIEHO, TO HaibibINa MBUAKICTS TOPIHHS JOCATAEThCA B 000X 6i07106aBOK 3 KOHIeHTpartieio 300 M .
Kio4oBi cioBa: ropiHHs Kparelib, Clpa KOKOCOBa 0JIist, 6i0100aBKH, apOMAaTHYHA CIIOIYKA.
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YHMCEJBHE PIIIEHHS 3AJ]AY1 YIIPABJIHHSI BACHAKEHHSIM I'A30BUX KOJEKTOPIB 3 HU3LKOIIPOHUKHOIO
MOKPIBJIEIO (c. 15-23)

Kamil Mamtiyev, Ulviyya Rzayeva, Aygun Abdulova

CyuacHuil eTam po3BUTKY MaTeMaTHYHOrO Ta MPOTPAMHOTO 3a0e3IeYeHHs] MPOIECIB MPOEKTYBAHHSI PO3POOKI POJOBUII BYTJIEBOIHIB
XapAKTEPUIYETHCs HE JIUIIE BAOCKOHAJIECHHSIM 3aC00iB Te0I0rYHOTO Ta TiApoMHaMiYHOro MojesioBatts (iabrpaili miactoBux Guroiis, a i
BUKOPHCTAHHIM aJITOPUTMIB OTITUMI3allii PO3POOKU Ta30BUX POAOBUIL. Y POOOTI POBIIIANAETHCS 3ajlaua ONTUMAIBHOTO YIIPABJIIHHS BUCHA-
JKEHHSIM Ta30BOTO KOJIEKTOPA 3 HI3bKOIIPOHUKHOIO TIOKPiBJIeio. 3a J0MTOMOTOIO Tak 3BaHOi TipaBiiunoi cxemn MartieBa-lipincpkoro, 180BH-
MipHe PiBHSIHHS, 1110 OIICY€E HecTal[lOHapHUH [TOTIK ra3y B KOJIEKTOPI 3 IEPEMUUKOIO, YCePETHIOETHCS 32 EMHICTIO IIPOJYKTUBHOTO KOJIEKTOPA.
[1e 3BOAUTBCS /10 OMHOBUMIPHOTO PiBHSIHHS 3 IOATKOBUM YJIEHOM, 1[0 BPAXOBYE ra30IMHAMIUHI CITiBBIZIHOTIEHHS MiXK KOJIEKTOPOM Ta Iepe-
Mrukoio. /[J1s1 uncesbHOTO BUPINIEHHS 3a/1a4 YIIPABIIHHS TEXHOJIOTIYHNM IIPOIlecoM 3Haliziena ¢opmyia rpagienTa GyHKI[IOHATY, IO Xapak-
TEPU3YE BUCHAKEHHSI KOJIEKTOPA, & TAKOK 3aCTOCOBAHUIT METO/I TTOCJI IOBHUX HAGJIMKEHb, 3ACHOBAHII Ha TIPUHIUIT MakcuMyMy [loHTpsTiHA.
[Ipu mpoMy TIpsiMa i cTTosTydeHa KpaifoBi 3a1a4i BUPIIIYIOTHCSI METOIOM TIPSIMUX, & HEOOXIIHA BUTPATA, He BUXO/SUN 32 MEXKi MAKCHMATBHO Ta
MiHIMaJTbHO MOJKJINBOI, BU3HAYAETHCS METOJIOM MPOEKILii IpajlicHTa 3i crieniaibHuM BUGOPOM Kpoky. HaBesieHo KOPOTKY CTPYKTYPHY CXeMy
QITOPUTMY PO3B'sI3aHHsI 3a/1aui, Ha OCHOBI SIKOTO GyJia CKJIaIeHa KOMITIoTepHa mporpama. IIpejcraBieni pe3yasraTi po3paxyHKiB st BH-
3HAYEHHS BIUIMBY 3HAaUeHb KOMIUIEKCHOTO MapaMeTpa 3B’s13Ky He TLIbKM Ha CTaH 00'€KTa, ajle i Ha pesKiM poOOTH CBepIIoBUHN. [[OIiIbHICTD
BUKOPHCTAHHS [PEICTABICHOrO IHCTPYMEHTY ONTHMI3allii MPOAMKTOBAHA 301/IbIIEHHAM YACTKU POIOBUIIL.

Kmouosi cioBa: cxema MsrieBa-lipiHCcbKOro, Ta30BHIl KOJEKTOP, ONTUMAJbHE YIIPABIiHHS, TPAi€HTHUI METOJI, TPUHITAIT MAaKCUMYMY.
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IJEHTU®IKALIA MEXAHI3MY ®OPMYBAHHS TIPUPOJHOI'O HAHOKOMITIO3UTY B NIOJIMEPHUX
KOMITIO3UTHUX MATEPIAJIAX (c. 24-31)

Oleg Dyshin, Ibrahim Habibov, Arzu Suleymanova, Sevinc Abasova, Rauf Malikov, Tamilla Khankishiyeva

OG6’€KTOM JIOCIKEHHS € YIIBHIOBATbHI €JIEeMEHTH TTaKepa.

DyHIaMeHTATBHUM TIPUHITMIIOM KJIACTEPHOT MOJIEJI € TIPUILYIIEHHS, 110 CyMa BiIHOCHUX 06’ €éMHUX YaCTOK IBOX CTPYKTYPHUX €JIEMEHTIB
MIPUPO/IIOTO HAHOKOMIO3UTY (HEMTIbHO YITAKOBAHOI MATPUII Ta HAHOKIACTEPIB) OPIBHIOE OJMHWII — 1€l Ti/IXi/l € HeBiPHUM, OCKIJTbKU Bill
HOPYIIYETHCS, KOJIN HAHOKJIACTEPH € 3aHyPEHIMH Y HEIlliJIbHO YIIAKOBAHY MaTPUILO. Y 3B'S13KY 3 IIUM 3alIPOIIOHOBAHO HOBE CIiBBiJIHOIIEHHS,
gKe 3B’I3y€ BIIHOCHI 06’€MHI YaCTKK HEIIILHO YIIaKOBaHOI MATPHUIL Ta 3aHyPEHOI B Hel YaCTHHU HAHOKJIACTEPIB — OTPUMAHO PO3PaxyHKOBI
hopmyJIH JIUTST BIZIHOCHUX YACTOK HEIIIJIBHO YITAKOBAHOI MATPHIL Ta MixK(azHoi 00JacTi.



V crarTi nokasaHo, 110 Take IpUITyIeHHsT HeoOTPYHTOBaHe Yyepe3 HeOAMIHHE 3aHYPEHHs KIACTEPIB y HElIiIbHO yIIaKOBaHy MaTPUILIO, i B
3B'43KY 3 IIUM 3aMIPOIIOHOBAHO HOBUI 3B’A30K, 1110 3B’I3Y€ BIAHOCHI 00’€MHI 4aCTKHU HEIIIIBHO YITAKOBAHOT MATPHIL Ta 3aHYPEHOT B Hel YacTHHI
HaHOKJIACTEPIiB.

JIUIsi KOMIIO3UTY 3 MaTPUIEI0 — CYMIIIIIO CHHTETHYHOrO OyTaieHITPUIBHOTO Ta Ti/IPOreHi30BaHOro OyTa/li€HITPUIBLHOTO KAydyKy 3
NOJIABAHHSAM HAHOYACTUHKH Mifli TTOKA3aHo, 1[0 B IIPUPOJAHOMY HAHOKOMITO3UTI, SIKUIl € JOCIi/ZKYBAHUM TOJiMEPOM B aMOphHOMY CTaHi,
YacoBi 3aJICKHOCTI BIZIHOCHUX 00'€MHUX 4acTOK 06J1acTeil MiKKOMIIOHEHTHOTO 34YEIJICHHS Ta HEll[IJIBHO YIAKOBAHOI MAaTPHIL JI0CUTD J100pe
36iratoThest Misk CO60M0.

3acTocyBaHHS HABEIEHOI BUIIE 3aI€KHOCTI MiK 06’€MHIIMIT YaCTKaMH HETITEHO YITAKOBAHOI MATPHII Ta HAHOKJIACTEPIB TO3BOJISIE TIepe-
(bopmyoBaTH BifOMI PIBHSHHS MapaseJbHOI Ta MOCIIIOBHOI MIKPOMEXaHIUHIX MOJIENIeH, a TakoXK piBHsAHHsS KepHepa st Giibin cKIagHol
MiKPOMEXaHIYHOI MO/IeJIi, IO BUKOPUCTOBYETHCS /IJIs1 OMUCY ePeKTY TOCUIEHHS MOYJTh IPYKHOCTI HAHOKOMITO3UTIB.

KiiouoBi cioBa: KiactepHa MOJIeJib, MPUPOJHUIT HAHOKOMITO3UT, Misk(hasHa 00J1acTh, MiIsKKOMIIOHEHTHA a/[re3ist, HeliJIbHO yIaKoBaHa

MaTpuld, HAaHOKJIaCTEPU.
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HOBI BATATO®YHKIIOHAJIbHI BPOMAKTHUBHI NOJIMEPU: CAHTE3, BAIACTUBOCTI TA AHTUMIKPOBHA
AKTUBHICTbD (c. 32-42)

B. B. Mypameguu, [I. B. Tupenko, M. B. Topomin, I. II. Komoga, B. JI. Koaaenko, O. C. Jle6iap, B. I. Uyiiko, B. A. Korok,
J1. O. Crenancbkuii

3pocTaHHst 4acTOTH Ta MacITabiB ermigeMii iHheKiHHIX 3aXBOPIOBaHb PU/IAE HAJBBUYANHOT aKTYaJIbHOCTI PO3POOIT HOBUX TEXHOJIOTIi
AHTHCENTUYHOI Ta Ae3iHdeKiiiHol 06POOKY PI3HUX CEPEOBUIIL Ta MATEPIaIiB/peareHTiB Ui iX 3ailicHeHHs1. [IepCIeKTHBHUMIE B I[bOMY TLJIAH]
€ aHTUMIKPOOHI TIoJIiMepHi MaTepiaiu pisHoi XiMiuHOT OYZI0BH, Y TOMY YHCJI TaKi, IO MICTATH TAIOTeHAKTHBHI (DYHKITIOHAIBHI TPYIIH.

L poboTa mpucBsiyeHa CHHTE3Y Ta JOCIIPKEHHIO BIACTHBOCTEH TPAHyJIbHUX Ta BOJOKHUCTHX MOJIMEPHUX MaTepiatiB 3 iMMobinizoBa-
numu N-6pomcyibhoHamizHuMu TpynaMu pistoi Oynosu. ITokasaHo, 110 B SIKOCTI HogiMepa-HOCis MOKYTh OYTH BUKOPHCTaHI COMOJIMEPU
CTUPOJY 3 AMBIHIIGEH30I0M 1 TOJMpPOIiTeHOM. PO3p0o6IeH0 METOANKY, 10 I03BOJISIE O/IEPKYBATH MOJIIMEPH 13 BMicTOM 110 23 % iMMO00i-
JTI30BAHOTO aKTUBHOTO 6p0My. BinnosizHicTh cHUHTE30BaHUX MaTepialiB AekapoBaHiil cTpyKTypi foBeneHo MeTozoM IY-crexkrpockormii Ta
KOMILIEKCOM XiMiYHUX MeTofiB. CriocTepiracThest 3HUKEHHST MIITHOCTI OJIepsKaHuX TOJIMEPIB MOPIBHIAHO 3 BUXIAHUMHI HOCISIMU, 0COOJINBO
Y BUIAJKY BOJIOKOH. CrabifbHiCTh CHHTE30BAHMX TTOMIMEPIiB py 30epiranii HUKYe, HisK ONMUCAHMX PaHille XJTOPaKTUBHUX aHajoris. J{usa
KUJIBKICHOTO BU3HAYEHHsI aKTUBHOTO OPOMY B IIJIBOBUX MaTepiasax po3pobJieHO METOANKY, 3aCHOBaHY Ha MIBUAKIN iioro audysii 3 moaiMepy
B PO34nH TaypuHy. MikpoGioIoriyHi MOCTiKEHHsT TTOKa3aH, 110 CHHTE30BaHi TOJIMepH MaloTh BUPaKeHy aHTHMIKPOOHY aKTHBHICTB, SKa
BHINA, HEK Y iMMOGiizoBannx N-xs0pcyibhoHaMi/liB Ta MPOSIBISIETHCS HABITh Y IIPUCYTHOCTI 3HAYHOTO OPraHivHOrO HABAHTAKEHHSL.

CyKynHICTD AOCHIKEHNX XapaKTePUCTHK CHHTE30BaHUX MOJIiMepiB 3 iMMobinizoBarnmu N-6poMcyibhoHaMIZIHUMI IPyTIAMU JI03BOJISIE
MPUIYCTUTH TIEPCIEKTUBHICTD X BUKOPUCTAHHS SIK KOMIIOHEHTIB aHTUCEITHYHUX [IePeB I3y BAIbHUX MaTepiasiB, aHTUMIKPOOHUX (iIbTPIB,
MIPUCTPOIB IS OJIEP/KAHHS AHTUCENTUYHNX PO3YUHIB Ta IHIINX BUPOGIB MEAMYHOTO PU3HAYEHHS.

Kiouosi cioBa: antumMikpoOni nosimepu, imvmobiizaitist, N-6pomaminm, N-GpomcyibhoHaminm, akTuauil XJ10p, N-GpoMTaypuH, 30Ha
NIPUTHIUEHHS POCTY MIKPOOPIraHi3MiB.
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BILIUB YILIOTHEHHSI HA KOPO3IIHY CTIKICTh AHOAYBAHHSI BOPHOIO CIPYAHOIO KUCJIOTOIO HA AA2024
(c. 43-52)

Muhammad Zuchry, Ilyas Renreng, Hairul Arsyad, Lukmanul Hakim Arma, Agus Widyianto

AtioMmiHiil OTpUMAaB MUPOKE 3aCTOCYBAHHS 3ABJSIKI CBOIM Uy/IOBHM BJIACTUBOCTSIM, JIETKiil Ba3i Ta Terutonposignocti. OfHak npu Bu-
KOPHCTaHHI B JIiTaKaX Iie MOKe CIPUYMHIUTH KOPO3iio Ta MPIINIAHHS, 110 moripiurye Gesmexy. [1o6 Bupimutu 1o mpobeMy, aHOLyBaHHS
BUKOPHCTOBYETHCS JIJIsI TIOKPAIIEHHS CTIKOCTI alloMiHit0 110 Koposii Ta aaresii. ¥ upoMy nocaimpkenni matepian AA2024 6yB aHo0BaHKI 32
JIOTIOMOTOIO TIPOIIECY aHOAYBaHHA OOPOM i CipYaHOI0 KUCJAOTOIO, a MOTIM MPOIEeC TepMeTH3allii 3a A0MOMOroio o1roBoi kucaotu. [leil nporec
repMeTn3aiiii yTBOPIOE OKCUAHUI Iap Ha ITOBEPXHi aTIOMIHIIO, TI[0 3HIIKYE MBU/KICTH KOpo3ii. Jlociipkenns BUBUAIO BIVIUB HAIIPYTH Ta
Yacy aHO/YBAHHS HA PE3YJILTATH AHOLYBAHHs OOPOM i CIPUAHOI0 KUCJIOTOW 32 JOTNIOMOTrOI0 KUIBKICHUX i SIKICHUX BUMIPIOBAHb, BKIIOYAIOUN
KOPO3iiTHy CTilIKiCTh, TOTEHIIOAITHAMIYHY MOJISIPU3AIIiI0, CKAHYIOUy eJTeKTPOHHY MiKPOCKOTIIIO i €HeproIucIepCiiiny PeHTTeHiBChKY CIIEKTPO-
ckorio. PedysisraTit oKasasim, 1o 3pas3k, aHOA0BaHI 3 MPOKJIAIKOI0, MOKYTh 3HU3UTH IIBH/IKICTH KOPO3il 10 85 % MOpiBHAHO 31 3paskamu
6e3 npokJIaiKy Ta Tigakaaak. HalGiibin ictoTHe 3HMKEHHsI HBUAKOCTI KOpo3ii BigOyaocst npu Hanpysi anogysanig 10 B i yacy anomaysan-
Hs1 15 xB. PesysibraTii MoTeHIioAnHaMivHuX BUTIPOOYBaHb 1ToKasaiu, 1o rpadik Tadess mix yac repMeTusarii JeKUTh y KaTOAHINH 06J1acTi,
Jie UJIBHICTD CTPYMY KOPO3ii 3MeHIIy€eThest 31 36ibinenHsam Hanpyr. CriocTepeskeHHsI CKaHyI0u0i eJIeKTPOHHOT MiKPOCKOIIIT MoKasasiu, o
TIPOTIEC aHOAYBAHHS MOKe CTBOPUTH IIap OKCHY Ha MOBEpPXHi 3pa3KiB, TOAI SK MpoIllec 3areyaTyBaHHs CTBOPIOE IJIA/IKy TTOBEPXHIO. AHATI3
€HeProJINCIIEPCIITHOI0 PEHTTEHIBCHKOIO CIIEKTPOCKOITIEIO MOKA3aB, 1[0 OKCHIHA CITOJIYKa YTBOPUJIACS Y CTaHi OKCHHOTO 3B’SI3KY IICJIST TOTO,




SIK TIOBEPXHH 3paska OyJa miziaHa TepMeTusyodiii 06po0iti. 3ararom T0CTiKeHHS 1eMOHCTPYE eheKTUBHICTD aHOLYBaHHS O0OPOM i cipuaHo©
KUCJIOTOIO /ISt TIZIBUIIIEHHS CTIHKOCTI /10 KOPO3il Ta MiJIKPeCIIoe€ BayKJINBICTb YpaxyBaHHs apaMeTpiB aHO/[yBaHHSI.
KiiouoBi caoBa: koposiiiHa cTiiikicTs, onrroBa kucaora, AA2024, anoxyBaHHst GOPHOIO KUCJIOTOIO.
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JOCJIIKEHHA TEXHIYHOT BOJAU TEIIOBUX EJTEKTPOCTAHIIINA (c. 53-61)

Didar Ospanova, Bekbolat Nussupbekov, Bayan Kutum, Yerlan Oshanov

CraTTs IpUCBSTYEHA TOCII/IPKEHHIO TEXHIYHOT BO/IU, STKA BAKOPUCTOBYETLCS HA TEIJIOBUX eJIeKTpocTaHIisax. OHUM i3 PUCTPOIB Terioe-
JIEKTPOCTAHIIII € TETIOOOMIHHIKH, 10 CKJAAIAI0ThCA 3 TPYO pisHOTO miamerpy. TermmooOMiHHIKN, IKi BUKOPHUCTOBYIOTHCS HA BAPOOHUUMX ITi/I-
MPUEMCTBAX, BUTOTOBJIEH] 3 BYTJIEIEBOI CcTasl, NpUuaaTHOL /it BUcoKuX temiepatyp (10 565 °C). IIpu 1boMy Bcepe/irHi BUKOPHCTOBYBaHUX
MPOTATOM TIEBHOTO Yacy TerI00OMIHHUKIB YTBOPIOETHCS HAKUIT Y BUTJISII TBEPAOTO OCaLy, 1110 3HUKYE TEIJIOBY e(eKTUBHICTD TEIIOHOCIIB.
Tomy B aHiil po6OTi 06’€KTOM JOCHIZKEHHS € TEIIOHOCIT TIPOMUCIOBUX TEIIIOOOMIHHUKIB, a caMe JKUBUJIbHA Ta TeXHIYHA Boja. st oTpu-
MaHHs KUBUJILHOT BOAW HA TIPOMUCJIOBHX TEIJIOBUX €JIEKTPOCTAHILISIX TIPOBOATD CIEIialbHi TPOIecH BOAOTIAIOTOBKH. ToOTO i0ro ocHoBHE
NIPU3HAYEHHS — 3aMm0GiTaH s yTBOPEHHIO TBEPANX BIKIaIeHb B TermmooOMinHrKax. lociakysani mpobu Boam Gy BigiGpani Ge3mnocepearbo
3 TEIJIOBUX €JIEKTPOCTAHIIi 3 PI3HUX CTYIIEHIB BOAOIIITOTOBKH, TOOTO. JI. CHpa BOJIA, 10 HAAXOAUTD y XiMiuHMII 1IeX, ouuliieHa BOAa, sika Hajl-
XOJIMTH y JleaepaTop, JKUBUIbHA BOJIA, SIKa HaJXOAUTH y KoTeJ. B pesysbrati gocmiaskentst 6yau B3sSTi IPOOH BOJIM, OB sI3aHi 3 YTBOPEHHSIM
HAKHUITy Ha MOBEPXHAX TEIIOOOMIHHUKIB, TOOTO MOCIKEHO I030BaHi KiJTbKOCTI, eJleMeHTHUI K1/ i vacTuHky. I1ij yac nocaiKeHHs Bu-
3HAYAIM TOAUHHY, J000BY Ta MiCAUHYy 103U peareHTiB. KpiM TOro, 10C/aiKeHO eJleMeHTHUI CKIIaj POl BOAW, YUCTOI BOJM Ta KUBUJIBHOI
BOZIM TETVIOEJIEKTPOCTAHIIIH. Pe3ysraTi IbOoro AOCIZKEHHS T03BOJISTIOTD OCIIKYBATH MIJISIXH €KOHOMIYHOTO Ta e(DeKTHUBHOTO BU/IATEHHS
HAKUILY, 1[0 YTBOPIOETHCS B TEIIOOOMIHHHIKAX.

KmouoBi cioBa: TeroeseKTpoCTalIlisl, BATPATa, TUCK, TEMIIEPATypa, HAKHUI, PeareHTH, KOaryJssHTH, eJIeMeHTH, (hibTpallis, OUnIientis,

TIPOMUBKA.



