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The object of this research is electromechanical processes in a
generator with an axial magnetic flux and a double stator and an ad-
ditional non-contact excitation winding operating as part of autono-
mous electric power systems. The power of the additional excitation
system is about 2 % of the generator power.

The presence of an additional non-contact winding, which is
powered by direct current, makes it possible to control the generator
voltage by changing the excitation current. This resolves the task to
stabilize the output voltage of the generator with permanent mag-
nets when the load and shaft speed change.

This paper reports the construction of a three-dimensional field
axisymmetric mathematical model of the generator under study,
which has made it possible to calculate and investigate its charac-
teristics and parameters, in particular the magnitude of magnetic
induction in all structural elements. The model built takes into ac-
count the influence of finite effects, magnetic scattering fields, and
the radial-axial nature of the closure of the main magnetic flux and
the magnetic flux of the additional excitation winding. The use of a
structure with a double stator makes it possible to more efficiently
utilize the usable volume of the generator and to increase its power.

A mathematical model of the generator in the d-q coordinate
system was built, which has made it possible to synthesize algorithms
for controlling the automatic voltage stabilization system of the gen-
erator voltage under conditions of change in load and shaft speed.
Control algorithms were developed on the basis of the concept of
inverse dynamics problems in combination with minimizing local
functionalities of instantaneous energy values, which ensures that
the system is robust when changing generator parameters and that
regulators are implemented in a simple way, due to the lack of dif-
ferentiation operations.

Based on the models built and algorithms developed, the quality
of control of the generator’s output voltage when the load and fre-

quency of the generator change was investigated by modeling in the
MATLAB/Simulink environment. When setting a jump in the rated
load and changing the rotational speed within =15 % of the rated
value, the automatic stabilization system provides astatic voltage
control at a given level of 48 V.

The results can be practically used in the design of autonomous
electric power systems with high energy conversion efficiency, in
particular wind turbines and hydraulic units.
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The compact switched-capacitor converter with exponential gain
and modular design has been adopted in this paper. Two approaches
have been applied to improve the efficiency by providing multiple no-
load voltages. The first modifies the switching strategy to bypass the
gain of one or more stages. The second introduces modified design that
provide additional no-load voltages through alternative current paths.
The voltage regulation is implemented by two control loops: The outer
loop is designed to produce the minimum feasible no-load voltage
and the inner loop adjusts the duty ratio of the switching signals to
regulate the voltage to meet the desired reference. Switched capacitor
converters have been used as voltage multipliers with constant volt-
age gain. The efficiency of a switched capacitor converter depends on
the ratio between regulated to unregulated output voltage. Therefore,
output voltage adjustment of these converters causes a significant
efficiency reduction. By providing multiple no-load voltages within
the output voltage range the efficiency of the switched capacitor
converter can be improved. The proposed design has been applied to
a three-stage converter to provide six no-load voltages. Simulation
results demonstrate that the average efficiency over the entire output
voltage range is more than 90 % of its maximum efficiency of the
unregulated switched capacitor converter which reflects the effective-
ness of the proposed scheme. This paper offers an efficient method to
regulate the voltage of a modular switched capacitor converter with
exponential gain. The advantages of the proposed design are small
number of added components, does not require additional sources and
suitable for higher power range.

Keywords: DC-DC converter, switched capacitor, power condi-
tioning, inductor-less converter, voltage multiplier.
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Aligation (CL) system with a very high frequency in an inverter
was used, it is a novelty in this study. We also employed a three-phase
dynamic load (positive sequence voltage) to correct the power factor
and account for active and reactive power in the output system this
work is a novelty. The technique through compound ligation (CL)
can improve inverter output waveform by reducing losses caused
by ingrained agents in voltage source inverters (VSI), such as dead
time caused by overload or voltage drop in an inverter’s output, or
abnormal load current conditions such as a short circuit current
occur in the output stage of the inverter, and so on. The invention

relates to the conversion of D.C. to A.C. power inverters, it is prefer-
able to use compound ligation to achieve high efficiency, the device
is lightweight, and has low losses and good precision. In addition, the
present invention relates to improving an inverter load request sen-
sation circuit, smoothing operational current, inverter response, and
inverter spontaneous power factor improvement, as well as correc-
tion of the reactive power of passive components. In addition, an in-
verter with high active power (P) equal to (2.6x108 Watt), reactive
power (Q) (5.4x107 VAR), was designed, and used positive sequence
voltage (1.6x10% Watt ), as well as the switching period (10ps), The
system’s total harmonic distortion (THD) in voltage and current
was 0.11 percent, while the system’s accuracy was 99 percent. This is
developed by using FPGA and oscillator circuit and programmable
peripheral interface 8255 A as well as, ultrasonic PWM with a high-
frequency range of (20-500 kHz) as demonstrated evidenced by the
results obtained.

Keywords: Compound ligation (CL), three-phase dynamic load,
VSI, FPGA, PPI 8255A, Ultrasonic PWM, Oscillator circuit.
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With the development of laser technology in various fields
of engineering and manufacturing in terms of many uses in these
areas and in the field of improving the mechanical properties of
different metals for their ability to withstand different thermal
and mechanical stresses and stresses. Wherein this research paper
the addition of nanomaterials and laser heat shedding on them and
knowing their ability to improve. The design process of the simple
model that complies with the requirements of the simulation pro-
cess was in the solid works program. The investigated dimensions
were (100x100x10) mm? in height, split up in the form of two por-
tions. The partition itself is the path of the laser used. It is necessary
to check the reliability of the mesh to form an appropriate mesh that
can give accurate results. The nanoparticles where Al,O3 and TIC
were used in different proportions with the base material. Which is
steel, where these ratios were (0.3, 0.6, 1) wt %, where the results
proved the process of adding nanomaterials has positive effects in
terms of the materials’ tolerance to heat, mechanical stress, and the
surrounding conditions. Seen through the results with the increase

in the concentration values of adding nanoparticles, get a significant
effect on the results and the values of thermal and mechanical prop-
erties. The TIG (Tungsten inert gas) nanomaterial led to an increase
in temperatures in the solid by 1 wt % compared to the rest of the
concentrations and nanomaterials. The addition of nanomaterials in
heat treatments has a positive effect on the amount of deformation,
as the lowest value of deformation was obtained in nanomaterials
at ticl wt % compared to the rest of the concentrations. As for the
stresses, the largest stress obtained is 10.502 Gpa.

Keywords: static structural, nanomaterials, heat treatment,
tungsten inert gas, thermal stress.
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Heavy metals are pollutants that are harmful to living things
and the environment can be degraded by microbes or understood
by other living things so that they can cause health problems. One
of the heavy metals that is often found in wastewater is lead. Lead
is widely used in the manufacture of batteries, metal products such
as ammunition, cable coatings, Polyvinyl Chloride (PVC) tubing,
solder, chemicals and dyes

This use causes humans to be exposed to large amounts of lead.
One method to deal with lead pollution is to use photocatalysts.
Photocatalysts react with heavy metals and reduce them so that the
level of toxicity becomes lower than before through photocatalytic
reactions. In this study, synthesis of reduced graphene oxide/silver
nanoparticle nanoparticles was performed by facile hydrothermal
methods for photocatalytic degradation of Pb ion. The character-
ization results indicate that the synthesis has been successfully
carried out. The successful result of rGO/AgNPs nanocomposites
synthesis was proved by several techniques such as X-ray diffrac-
tion analysis, Raman, UV-Vis spectroscopy, Scanning Electron
Microscopy (SEM) and Energy Dispersive X-Ray analysis (EDX).
This indicates the presence of these groups in the graphene oxide
and rGO/AgNPs samples, respectively. The resulting rGO/AgNPs
nanocomposite has an absorbance peak at a wavelength of 267 nm.
The diffraction peaks for nanocomposites rGO/AgNPs and their
Miller indices were 38.08° (111), 44.16° (200), 64.44° (220), and
77.44° (311). The Raman spectra of rGO/AgNPs exhibits D bands
at 1334,13 with intensity of 630,60 cm ' and G band at 1594,61
with intensity of 477,29 cm™!. The Ip/Ig ratio tGO/AgNPs-NaBH,
is ~1,32. Furthermore, the photocatalytic activity test results showed
that the rGO/AgNPs nanocomposite was able to reduce Pb** to Pb
with a maximum exposure time of 1.5 hours.

Keywords: lead, reduced graphene oxide, silver nanoparticles,
rGO/AgNPs nanocomposite, sodium borohydrate.
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PO3POBKA AJITOPUTMIB KEPYBAHHA MATHITOEJIEKTPUYHIUM 'TEHEPATOPOM 3 AKCIAJIbHUM
MATHITHUM IIOTOKOM I IIOABITHHUM CTATOPOM HA OCHOBI MATEMATUYHOI'O MOJIETIOBAHH (c. 6-17)

M. 4. OcrpoBepxos, B. B. Uymak., M. 0. @Dansuenko, M. A. KoBasienko

OG’eKTOM IOCIIZKEHHST € eJIEKTPOMEXaHIuHI TIPOIeCH B TeHepaTopi 3 aKCiaabHUM MarHiTHUM TIOTOKOM Ta MOABIHHUM CTaTOpOM i
NOJIATKOBOKO OE3KOHTaKTHOI OOMOTKOW 30Y/UKEHHsI, 110 TIPAIIOE Y CKJIaAl aBTOHOMHUX €JEKTPOCHEPreTHYHUX KOMILIEKCIB. [loTysKHiCTh
ZIOJIATKOBOI CHCTEMH 30Y/IKEHHsI CTAHOBUTD OJIM3BKO 2 % BiJl TIOTYKHOCTI FeHepaTopa.

HastBHICTD 101aTKOBOI GE3KOHTAKTHOI OOMOTKH, SIKa JKUBUTHCS TOCTIHHUM CTPYMOM, JI03BOJISIE KEPYyBaTH HANpPYTrOK TeHepaTtopa 3a
JIOTIOMOTOI0 3MiHKM cTpyMy 30y pkenns. Takum 4rHOM BUpIilIyeThest npobsema crabiiizanii BUXiAHOI HANPYTH TeHepaTopa i3 mocTiitHuMu
MArHITAMHM TP 3MiHi HaBaHTasKEHHS Ta YaCTOTH 0OepPTaHHsI BaJa.

B poGoti po3pobiieHo TPUBUMIPHY MOJBOBY BiCECHUMETPUYHY MATEMATHYHY MOJENb AOCJIKYBAHOTO TE€HEPATOPa, IO A03BOJIIIO
PO3paxyBaTH i AOCTIAUTH HOTO XapaKTePUCTUKH Ta TTApaMeTpH, 30KpeMa BeJUIMHNA MarHiTHOI 1HAYKIi Y BCiX KOHCTPYKIIHHUX eJleMeHTax.
Po3pobiieHa MOJIEb BPaXOBY€E BIUIMB KiHIEBUX e(DEKTiB, MATHITHUX IMOJIB PO3CIOBaHHS Ta palliasibHO-aKCIaJbHUI XapakTep 3aMHKaHHS
OCHOBHOTO MAarHiTHOTO MOTOKY Ta MarHiTHOTO TIOTOKY J0JIATKOBOI 0OMOTKIY 30y IKEeHHsI. 3aCTOCYBaHHsI KOHCTPYKIILI i3 MOABITHUM CTATOPOM
JI03BOJIsIE e(heKTUBHIIIIE BUKOPHCTOBYBATH KOPUCHUIT 06’€M TeHepaTopa Ta MiBUIIUTH HOTO TIOTYKHICTb.

P03po6JieHO MaTeMaTUuHy MOJEJb TeHepaTopa B cHcTeMi KoopAnHaT d-, 10 T03BOJIMIIO CHHTE3YBATH AJTOPUTMU KEPYyBaHHS CUCTEMU
ABTOMATHYHOI CTabimi3alii HATpyrn reHepaTopa B YMOBaX 3MiHM HaBaHTAKEHHS Ta YaCTOTH 0OePTaHHS Baja. AJITOPUTMHU KePyBAHHS
PO3pO0JIEHO HAa OCHOBI KOHIEMIIil 3BOPOTHUX 3ajlad AWHAMIKM B TIOEHAHHI 3 MIHIMI3aIli€0 JOKATbHUX (DYHKI[OHAMIB MUTTEBUX 3HAYCHB
eHeprii, 1o 3abesredye poOACTHICTH CHCTEME MPU 3MiHI [TapaMeTPiB reHepaTopa, a TaKOK IPOCTY PEAI3allilo PEryisiTopiB, 00yMOBIEHY
BIJICYTHICTIO OTlepartiii g epeHItioBanHs.

Ha ocHOBI po3po6ieHIX MojieJiell Ta aITOPUTMIB TOCIKEHO IIUIIXOM MojlesoBaHHs B cepeosuii Matlab/Simulink sikicts kepyBanHs
BUXIZIHOIO HATIPYTOIO TeHepaTopa TIPU 3MiHI HABaHTAKEHHS Ta 4acTOTH oOepTaHHs TeHeparopa. [Ipn HakmmaHHI CTPUOKOM HOMIHAIBHOTO
HABaHTAKEHHS Ta 3MiHI 4acTOTH 00epTaHHs B Mexax +15 % BiI HOMIHAJIBHOTO 3HAUEHHST CUCTEMAa aBTOMATUYHOI cTabimizaiii 3abesneuye
acTaTUYHE KepyBaHHS HAIIPYrolo Ha 3a/jaHoMy PiBHi 48 B.

OrTpumani pesysasTaTH MOXKYTh MaTH TIPAKTUYHE 3aCTOCYBaHHSA IPU CTBOPEHHI aBTOHOMHHUX eJIeKTPOEHePreTHYHNX KOMILIEKCIB 3
BHCOKOIO e(DEKTHUBHICTIO IIEPETBOPEHHS €HEpril, 30KpeMa y BiTPOyCTaHOBKAX Ta rijipoarperarax.

Kmo4oBi croBa: MarHiToe/eKTPIYHI TeHepaTOpH 3 aKCiaIbHIM MAarHiTHUM TIOTOKOM, MOABIHHUIT cTaTOp, MaTeMaTHYHe MO/Ie/TIOBAHHS.
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PO3POBKA E®EKTHBHOT'O MEXAHI3MY PET'YVJIIOBAHHA HAIIPYTU JIJIsI KOHAEHCATOPHOTO
MEPETBOPIOBAYA, 1[0 NEPEMUKAETHCS, 3 EKCIOHEHIIMTHUM ITOCUJIEHHSM (c. 18-28)

Mohamed Abdul Kadir, Yasir Ameen, Harith Al-Badrani

Y miit ctaTTi BUKOPHCTOBYETHCS KOMIIAKTHHUI I€pPeTBOPIOBAY 3 KOHJEHCATOPAMM, IO MEePeMHUKAIOTLCS, 3 eKCIOHEeHIIIHHIM
KOe(DIIiEHTOM MOCUJIEHHS I MOAYJIBHOK KOHCTPYKILiew. [l miguiieHHs eHeKTUBHOCTI GyJI0 3aCTOCOBAHO JBa MiAXOAM 32 PaXyHOK
3abesnedenis KiJibKOX HAIPyT X0JI0cToro Xo/y. Ilepumii 3MiHIoe cTpaTeriio nepeMukanis, o6 o6iliTH MOCHIEHHS OJHOTO YK KiJTbKOX
Kackazis. JIpyruii € MoaudikoBaHOI0 KOHCTPYKIIEIO, sika 3a0e31euye J0LaTKOBY HAIPYTY XOJIOCTOTO X0/ 3a PaXyHOK aJlbTepPHATHBHUX
MIAXiB cTpyMy. PeryioBaHHS Hanpyru 3/iliCHIOETbCS IBOMA KOHTYpaMU YIIPaBJIiHHSA: 30BHIIIHIA KOHTYDP NPU3HAYEHUN CTBOPEHHS
MiHIMAJTBHO MOKJIMBOI HAIPYTH XOJOCTOTO XOMY, & BHYTPIIIHIH KOHTYP peryiioe KoedillieHT 3aIllOBHEHHS CUTHAJIB MepEeMUKAHHSI,
o6 peryjaoBaTH Hamnpyra BiAIOBIAHO 10 HEOOXiAHUM 3aBAaHHAM. llepeTBOpOBadi 3 KOHIECHCATOPAMHU, IO MEPEMUKAIOTHCS,
BUKOPUCTOBYBAJHCS B IKOCTi MOMHOKYBAYiB HAIIPYTHU 3 MOCTiHHUM KoedilliEeHTOM MOCHIeHH o Hanpy3i. EdexktuBHicTh MepeTBOpoBayua
3 KOHJIEHCATOPAMH, 10 TIEPEMUKAIOTHCS, 3aJI€KUTh BiJl CMIBBIIHOMIEHHS Mi’K PEryJIbOBaHOIO i HecTabiMi30BaAHOI0 BUXIIHOIO HAIIPYTOIO.
Tomy peryJoBaHHs BUXIIHOI HAIPYIU IUX IE€PETBOPIOBAYIB MPU3BOAUTD 110 3HaYHOro sHkeHHs KK/I. 3a paxyHok 3abe3nedyeHHs
JIEKIJIbKOX HAIPYT XOJIOCTOTO X0y B /lialla30Hi BUXIHUX HAIIPYT MOXKHA MiABUIINTH e(eKTUBHICTh MepeTBOPIOBaYa 3 KOHEHCATOpaMH,
0 [EPEMHUKAIOTHCs. 3apONOHOBAHA KOHCTPYKILisl Oysia 3aCTOCOBAHA /[0 TPUKACKAHOIO MEPETBOPIOBaYA Jisl 3a0€3ICUeHHS IIEeCTH
HAINpyT X0JO0CTOro Xoiay. Pe3ynbraTu MojeioBanHs NoKa3yoTh, mo cepenaniii KK/[ y Bcbomy nianasoni BUXiHMX HANPYT CTAHOBUTD
6impuie 90 % Bim itoro makcumasproro KK/ HeperysipoBamoro mepeTBOpioBada 3 KOHAEHCATOPAMH, IO MEPEMUKAIOTHCS, IO
BizoOpaskae eHEeKTUBHICTD 3aPONIOHOBAHOT cXeMH. Y IMiii cTaTTi NPOMOHYEThCs eDeKTUBHIIT METO/] PETYJIIOBAHHS HAIIPYTU MOJLYJILHOTO
IepeTBoOpIoBaya 3 KOHAEHCATOPAMM, 10 MePeMHUKAIOThCs, 3 €KCIOHEeHIIHNM Koedirientom mocumienns. [lepesarm sampomonosanoi
KOHCTPYKILi MOJISATAIOTH Yy MaJiil KiJIbKOCTI KOMIIOHEHTIB, 1[0 JOAAIOTHCS, HE BUMAra€ JOAATKOBUX JKEPes 1 MiAXOMUTH st OibIi
BMCOKOTO J1ialla30Hy IOTYKHOCTEI.



Kimouosi crosa: DC-DC neperBopioBay, KOMYTOBaHUIT KOHIEHCATOP, PEryJIoBaHHs HOTYKHOCTI, Ge3iHAyKTOPHUII epeTBOpIoBaY, mo-
MHOKYBay HAIPYyTHU.
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MPOEKTYBAHHA IHBEPTOPA NIJIABUIIEHOI TOUHOCTI I PO3POBKA POBOTU B HBbOMY 3
BUKOPUCTAHHAM KOMIIJIEKCHOTO JIITYBAHHA (c. 29-41)

Muhammed Hussein Baqir, Nor Mohd Haziq, Izzri Wahab

BukopucroByBasacs cuctema JIryBaHHS i3 ly’ke BHCOKOIO 4aCcTOTOIO B iHBEPTOPi, TAaKOK BUKOPUCTOBYBAJIOCH TpHdasHe AMHAMiuHe
HaBaHTaKEHHsS (HATPYTa MPSMOI MOCIOBHOCTI) JIsT KOPEKIHi KoedilienTa moTyKHOCTI Ta 00J1iKy aKTUBHOI Ta PEAKTUBHOI MOTYKHOCTI
y BUXIiJHIN cucTeMi. MeTo/l KOMILIEKCHOTO JIIFYBaHHS MOKe MOKPANUTu (OPMYy BUXIIHOTO CUTHATY iHBEPTOPA 32 PaXyHOK 3MEHIIECHHS
BTpaT, CHPUYMHEHNX areHTaMH, [0 MPOHUKAIOTh B iIHBEPTOPH JiKepeJl HAIPYTH, TAKUX SK MEPTBUIL Yac, CIIPUYUHEHNI IlepeBaHTa)KeHHAM
a00 NMaiHHAM HANPYTH Ha BUXO/II iHBEPTOPa, a00 HEHOPMATBHUMU YMOBAMK CTPYMY HABaHTaKEHHS, KOJIN Y BUXIZHOMY KacKa/li iIHBepTopa
BUHUKAE CTPYM KOPOTKOTO 3aMIKAHHs TOIIO. BUHAXi/ BiTHOCUTLCS /10 epeTBOpeHHs inBepTopiB noctiitnoro crpymy (I11C) wa sminnunii
CTPYM, /ISl IOCSITHEHHST BUCOKOI e(heKTHBHOCTI MepeBakHO BUKOPHUCTOBYBAIOCh KOMILJIEKCHE JIITYBaHHS, TIPUCTPIl MAa€ Masry Bary, MaJi
BTpaTu i xopoury ToyHicte. KpiM ToOro, aaHmii BUHaXij BiIHOCUTBCS /10 Y/IOCKOHAJIEHHS CXEMM BU3HAYCHHS HABAHTA)KEHHS iHBEPTOpA,
3TJTJKYBaHHsT pOOOYOro CTPYMY, peakilil iHBepTopa Ta MOJIMIIeHHsT CIIOHTAHHOTO KoedillieHTa OTYKHOCTI iIHBEPTOPa, a TAKOK KOPEKIIii
PEAKTUBHOI OTYKHOCTI MACUBHUX KOMIIOHEHTIB. Kpim TOTO, OYB po3pob/ieHuii iHBepTOp 3 BUCOKOIO aKTUBHOIO TIOTYKHICTIO, 1[0 IOPIBHIOE
(2,6x10° Br), peaktusnoo notysxuictio (5,4x107 BAP), a Tako BUKOPHCTOBYBAJacs HANpyTa IpsaMoi mocizosnocti (1,6x108 Br), a
Takox nepiox nepemukanus (10 Mxc). 3aragbHe TapMOHIYHE CIIOTBOPEHHSI CHCTEMH 32 HAIPYToio Ta ctpymoM ctanosmiio 0,11 BizcoTka,
a TouHicTh cucremu cranosuaa 99 Bigcorkis. B uiit pobori Bukopucrosysanucey IIJIIC Ta cxeMu reHepartopa, a TaKOXK MPOrPAMOBAHUI
nepudepiiiamii intepdeiic (III1T) 8255 A. sk yawsrpassykosa IIIIM 3 Bucokouacrornum miamazonom (20-500 kIir), mpo 1o cBigyats
OTPUMaHi Pe3yIbTaTH.

KuouoBi ciioBa: komiuiekcHe JiiryBanus, TpucdasHe auHamiute HaBantakentst, [TIC, TIJIIC, TITIT 8255A, yasrpassykosa IIIIM, nanior

reHeparopa.

DOI: 10.15587/1729-4061.2022.269127
IMOJIIIIIEHHA MEXAHIYHUX XAPAKTEPUCTHUK JOAABAHHAM HAHOYACTHNHOK I BUKOPUCTAHHAM
JIA3EPIB IIPU TEPMIUHII OBPOBIII (c. 42-53)

Lamyaa Mahdi Asaad, Igbal Alshalal, Faten N. Al Zubaidi, Muna Khalil Asmail

3 PO3BHUTKOM JIa3€PHOI TEXHIKM B PI3HUX Tasyssix ManIMHOOY/IyBaHHS Ta BUPOOHUIITBA 3'SIBUJIACS (€3J1iY 3aCTOCYBAHb Y X TaIy3sX Ta
B TaJ1y3i MOJIIIIEeHHS MeXaHIYHUX BJACTUBOCTEN PI3HUX MeTasiB 3a iX 3/[aTHICTIO IIPOTUCTOATH Pi3HUM TEPMiYHUM Ta MEXaHIYHUM BILJINBAM
Ta Harpyram. Y IIbOMY JOCJI/UKeHHI /Jo/laBaiis HaHoMaTepialiB Ta Jla3epHOro BUITPOMIHIOBANHS Terya Ha HUX Ta 3HAHHS IXHbOI 37[aTHOCTI
nokpartysarucs. IIporec IPOEKTYBaHHS MPOCTOT MOJIEI, 10 BiANOBIZA€ BUMOTaM MPOIleCY MOJIEIOBaHHS, OyB BUKOHaHUH y tiporpami Solid
Works. [{ocnimkysani posmipu cramosumm (100x100x10) mv® 3aBBumkn ta 6y posgineni na yactunu. Cama Tieperopogka — Ie IIAX
nazepa. HeoOXizHO mepeBipuTn HamiiiHiCTh CiTKM, 06 chOpMyBATH BiAMOBIIHY CITKY, AKa MOKE AaTH TOYHI pesysbratu. HanouacTuHkn, 1e
AlyO3 ta TIC BUKOPUCTOBYBAINCS Y PI3HUX MPOIOPIISAX 3 OCHOBHUM MaTepiaJoM — Iie CTajib, e I crisBignomenns cranosuau (0,3, 0,6,
1) mac. %. PesysbraTit mokasasy, 1o 1poiec J0/iaBaiHs HaHOMaTepialiB MO3NTUBHO BIJIMBAE 3 TOYKH 30Py CTIHKOCTI MaTepiasiB 1o Tera,
MEXaHIYHUX HABAHTAKEHD | HABKOJIMIIHIX YMOB. BUHO, 1110 Yepe3 pe3yJbraTu 3i 361IbIIEHHIM KOHIIEHTPAI[IHNIX 3HAYCHD JI0/IABAHHSIM Ha-
HOYACTUHOK OTPUMYIOTH CYTTEBUII BIIUB HA PE3YJIBTATH Ta 3HAYEHHST TEPMIYHIX Ta Mexaniunux BractuBocteit. Hanomarepian TIG (Bosb-
(pamoBmii iHepTHMIT Ta3) NMPU3BIB [0 MiIBUIIEHHS TEMIIEPATYPH y TBepPJAOMY Tiji Ha 1 Mac.% MOPIBHSAHO 3 IHIIMMN KOHIIEHTPAIISIMU Ta Ha-
Homarepiazamu. JlofaBanig HaHOMaTepiaiB Ipu TEPMOOGPOOI MO3UTHBHO BIIMBAE BeandrHy Aedopmartii, OCKIIbKY HallMEHIIIe 3HAYeHHS
nedopmarii 6ys0 oTprMaHo B HaHOMatepiaiax npu ticl wt % mpotn innmx kourentpariit. IIlo crocyeTbest HanmpyTH, HailbibIa OTprMaHa
Harpyra cranosuthb 10,502 T'Tla.

KiiouoBi cioBa: cratiyna KOHCTPYKIList, HaHOMaTepianu, TepMooOpobdKa, BoJab(hpaM, iHepTHHIi Tas, TepMiuHa HalpyTa.
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CHHTE3 HAHOKOMIIO3UTIB, BITHOBJIEHNX HAHOYACTHHKAMU OKCULY TPA®EHY-CPIBIJIA,
OTPUMAHUX I'TIPOTEPMAJIbHUM METO/IOM 3 BUKOPUCTAHHAM BOPITAPU/Y HATPIIO B AKOCTI
BIZTHOBHUKAIJISI ®OTOKATAJITUYHOI JETPAIAIIIT IOHIB Pb YV BOJTHOMY PO3YUHI (c. 54-62)

Nurhayati Indah Ciptasari, Murni Handayani, Caesart Leonardo Kaharudin, Afif Akmal Afkauni, Adhi Dwi Hatmanto, Isa Anshori,
Ahmad Maksum, Rini Riastuti, Johny Wahyuadi Soedarsono

Baskki Meramu € 3a0pyAHIOBAJIBHUMU PEYOBUHAMM, SAKI MIKIZAJIMBI I KMBUX ICTOT, I HABKOJMIIHBOTO CEPEJOBHIIA, IO MOXKe OyTH
3pyiiHOBaHe MiKpoGaMu abo IHITMMU JKUBUME iCTOTAMH, 1[0 MOKe BUKJIMKATH TPOGIeMH 31 30poB'siM. OHUM i3 Ba)KKHUX METAJIIB, SIKHii 4acTO



3YCTPIYAETHCS Y CTIYHUX BOJIAX, € cBUHEIb. CBUHEIb MIUPOKO BUKOPUCTOBYETHCS Y BUPOOHUIITBI aKyMYJISITOPIB, METATIEBUX BUPOOIB, TAKIX
sk Goenpuracu, KabeabHi TOKPpUTTs, TpyOKH i3 noaisiniaxaopuay (IIBX), npumnoio, XiMikaTiB Ta 6apBHUKIB.

[le BUKOpPHCTAHHS MPU3BOAUTH O TOTO, IO JIOAM 3a3HAIOTH BILIMBY BEJMKOI KibKOCTi cBuHINO. OxHuM i3 crmocobiB 60poTséu i3
3a0py/IHEHHSAM CBUHIIEM € BUKOpHCTaHHs (hoTokaTasmizaropis. DorokaramizaTtopu pearyioTh 3 BaKKMMKU METAJaMU i BiIHOBJIIOIOTH iX Tak,
10 PiBEHb TOKCUYHOCTI CTA€ HIKYUM, HiXK PaHillle, 32 OIOMOT0I0 (hOTOKATANITUIHUX PEAKITH. Y IbOMY JOCJi/PKEHHI CUHTE3 Bi[HOBJIEHIX
HAHOYACTUHOK OKCH/IY TpadeHy/HaHOYACTHHOK Cpibia 3/iiiCHIOBABCS IIPOCTUMM TiJPOTEPMATIbHUMU METOZAaMU (DOTOKATANITHYHOTO
poskiananns iona Pb. Pesysibratu xapakTepusaiiii CBifuaTh po yCIIiliHe IPOBEAEHHA CUHTE3Y. YCIIIIHU pe3yIbTaT CHHTE3y HAHOKOMIIO3UTIB
rGO/AgNP 6yB iaTBep/KeHN I KiJTbKOMa METOIaMHU, TAKUMH STK PEHTTEHOCTPYKTYPHUIT aHaJI3, pAMaHiBChKa CIIEKTPOCKOIIist, yabTpadioieToBa
CHEKTPOCKOIisi, ckaHnyioua esekrponHa Mmikpockomiss (CEM) i enepromucnepciiinuii pentreHiBebkuii anamiz (EPA). Ile cBinguuts 1po
HasBHICTb WX TPyN y 3pa3kax okcuny rpadeny ta rGO/AgNP Binnosigno. Orpumanuit nanokommozut rGO/AgNPs mMae ik morauHanHs
3a I0BKUHN XBII 267 uM. /Indpakniiini nikn 17151 Hanokommo3nTiB rGO/AgNP Ta ix ingexcn Minnepa ckmamm 38,08° (111), 44,16° (200),
64,44° (220) ta 77,44° (311). Cuekrpu kombiHariitnoro poscitoantst rGO/AgNP nemoHcTpyoTs cmyry D mipu 1334,13 3 inTeHCHBHICTIO
630,60 cv ! Ta emyry G mpu 1594,61 3 inTercusnictio 477,29 cm™!. Crissiznomennsa ID/1G pI'O/AgNPs-NaBH4 cramnosuts ~1,32. Kpim Toro,
pesysbraT BUNPpoOyBaHb (GOTOKATAMITHYHOT aKTUBHOCTI TOKasasH, mo HaHokoMo3uT rGO/AgNPs 3naTHuil BiTHOBIIOBATH Pb%* 1o Pb 3a
MaKCHMAJIbHOTO Yacy [ii 1,5 rogusu.

Kar040Bi ci0Ba: cBUHEND, BiTHOBIEHNIT OKcuz rpadery, HaHo9aCcTHHKY cpibia, HanokoMmmosuT rGO/AgNPs, Goporiapar Hatpio.



