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Fig. 2. Model of an electric vehicle charging station based on the CSR

There was determined on the developed model:
transient processes in power transistors, the shape and
harmonic analysis of the input current shape were
investigated, the power factor and the process of full
charge of the battery compartment from 0 % SoC to
100 % SoC in the "constant current — constant voltage"
mode were determined.

The total harmonic distortion of the form of the
input current of the charging station and the electric
vehicle is 2.52 %, which meets the requirements of
electromagnetic compatibility standards regarding the
emission of higher harmonics into the power supply
network from powerful converters. The CSR allows to
significantly increase the current of the battery charge,
while the charging time will decrease proportionally, but
the power losses in the converter will also increase.
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RESEARCH OF PHASE COMPOSITION,
STRUCTURE AND PHYSICAL-
MECHANICAL PROPERTIES OF
COMPOSITE MATERIALS

Refractory materials with such properties as
mechanical strength, high erosion and corrosion
resistance, heat resistance are of practical interest [1, 2].
An increase in the quality characteristics of heat-resistant
materials is observed simultaneously with a decrease in
their consumption through the introduction of new
advanced technologies. The development of ways to
protect carbon from oxidation is one of the most
important methods of improving graphite-containing
composites, which is achieved by adding oxygen-free
refractory compounds, metals and other materials. Such
impurities enter into an active interaction with oxygen,
as a result of which they form a liquid phase and create a
coating of the "glaze" type, which act as a barrier during
the diffusion of oxygen into the refractory.

The number and nature of neoplasms, as well as the
resulting synthesized secondary phases formed at the
boundaries and intergranular space, as well as on the
grain surface, have a strong influence on the oxidation

17

IKC3T, 2023 Ne3 (moaaTok)




THOOPMAIIITHO-KEPYIOUI CHCTEMU HA 3AJIIBHUYHOMY TPAHCITOPTI

resistance of the heat-resistant material. At the same
time, impurities should, if possible, perform several such
technological tasks, such as increasing the density of the
sintered material, plasticity of the formed mass, and
lowering the lower temperature limit of the mass
sintering interval. Such loads deliberately lead to a
decrease in access of oxygen to the surface of graphite
flakes and oxidization of refractory in general [3].

Increasing the abrasion resistance and heat
resistance of corundum graphite products is achieved by
introducing silicon carbide into the charge. Moreover,
the protective film it creates during oxidation is able to
prevent the further process of graphite burning.

Properties of corundum graphite silicon carbide
materials obtained by the method of semi-dry pressing
with the use of modified silicon alkoxide hydrolyzers as
a binder (Fig. 1).

Silicon carbide introduced into the mass provides
resistance to oxidation and high erosion resistance,
acting as an antioxidant. The use of modified ethyl
silicate binders, which wet graphite well, provide
strength to the raw material, limit the oxidation of

graphite and are a source of amorphous SiO2, which is
able to interact with 0—Al203 to form mullite, which
actualizes the feasibility of conducting research aimed at
optimizing the composition of corundum graphite silicon
carbide masses using the method latin square. The value
of density (porosity) is a quality characteristic of the
products and depends on the grain composition of the
masses, pressing parameters and sintering mode.
Therefore, establishing the dependence of density on the
amount of introduced graphite and silicon carbide, as
well as pressing pressure, is an important task of
research.

The resistance of graphite to oxidation can be
increased by introducing various effective binding and
antioxidant additives, the mechanism of action of which
can be manifested both due to the formation during
sintering of graphite scales of the liquid phase that
surrounds it, and the synthesis of carbon-containing
compounds — silicon carbide, aluminum carbide,
aluminum oxycarbide carbide. This allows both to bind
carbon and to increase the operational characteristics of
graphite-containing materials.
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Fig. 1. Technological scheme for the production of corundum graphite silicon carbide materials on an ethyl silicate

bond

The resistance of the material to thermal destruction
is determined by the mutual spatial distribution and
nature of the contact between the original components,

their physical and mechanical interaction, the ratio of the
elastic moduli, the shape, size and orientation of grains
and microdefects in the material. In composites with
unevenly  distributed  structural elements and
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thermomechanical properties. A change in temperature
causes the appearance of internal stress, general
deformation or destruction of the material, which is
explained by an increase in the thermal coefficient of
linear expansion.

A high degree of heterogeneity, the presence of
pores and microcracks characterize the structure of
refractory systems. This is due to the difference in
thermomechanical properties of electrocorundum,
silicon carbide, and graphite, as well as variations in the
grain composition and quantitative ratio of components
within wide limits.
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YIIPABJIIHHA PUBUKAMMU B
CUCTEMI 3AJIIBHUYHUX

IIEPEBE3EHD

CrabinbHa po0OTa 3alli3HUYHOTO TPAHCIIOPTY
CTajia CbOroJ(HI CHPABOK HAJ3BUYAHOI MONITHYHOI Ta
eKOHOMIYHOi BaxmBocTi. besneka pyxy Oyna, € i Oyne
HaWBaXXJIMBILIMM 3aBJaHHSIM Y JKUTTi TPAHCIIOPTY.

besnieka pyxy € aOCONIOTHOO YMOBOK Ta
HANBAKJIMBIIIMM €JIEMEHTOM 3JIMCHEHHS 3aIi3HUYHUX
repeBe3eHb, K  XapaKTepU3YIOThCS — HaWOUIBIION0
MAacoOBICTIO ITepeBE3CHb MMACAKUPIB Ta BAHTAXIB.

Boagnouac poGoTa  3ami3HUYHOTO  TPAHCHOPTY
HEMHUHYY€ TOB'A3aHa 3 TNEBHUM pPU3UKOM, SIKHUil
CYINPOBOIKYE OyIb-sIKUiT TpaHcHOpTHUE mporec. Came
el pHU3UK BHUPAXKAEThCS ICHYIOUOK HEOe3IeKolo
HOIIKO/PKEHHSI BaHTaXy, IO MEPEBO3UTHCS, PYXOMOrO
CKJIaJy, HeOEe3IMEeKOI0 HAHECCHHS! KON He3aTi3HIYHUM
00'€eKTaM 1 HABKOJHMIIIHBOMY CEPEIOBHINY, a TaKOX
HE0e3MEeKOI0 IS JTIOJCHKOTO KUTTS.

TpaHcopTHUT ~ pU3HK
NpaBuilo,  IPOSBOM  Oe3uiul
HEOOXiZHICTh  IIMPIIOrO  3aCTOCYBaHHA Cy4YacHHX
METOJIB JIOCIT JIPKEHHS BUBYEHHS BIJIUBY
HECTIPUSITIMBUX YHHHUKIB 3 ypaxyBaHHIM
BIPOBADKCHHSI aBTOMATHU30BAHUX CHUCTEM YIPABIIHHSA
pH3HKaMH, IO J03BOJSIIOTh OOPOOJISATH JOCUTH BEJHUKI
MacHUBH JaHHX.

BBaskaeTbcs 3aralbHONPUIHATHM, 10 a0COIIOTHOT
Oe3reku B3araji, a TUM OUTbIIIE Ha TPAHCTIOPTI, HE iCHYE,
TOMY MOKHa TOBOPHTH JIMIIIE ITPO BiJIHOCHY Oe3meKy abo
BIJINOBITHUN piBeHb Oe3meku. Lle BummBae 3 TOro, Mo
Ha/3BUYaliHi O0OCTaBMHM BUHUKAIOTb 33 3aKOHAMHU
BUIAJKOBOCTEH 1 BOHM 3aBXAW OyayTh TPUCYTHI Ha
TPaHCIOPTI 32 HAABHOCTI MEBHUX YMOB Ta 0OCTaBHH, 32
SIKUX BOHH B1J10YBalOThCH.

VY 3B'A3Ky 3 IIUM, 3aBOAHHS YHOPaBIiHHA PU3UKAMH
Ha 3aTI3HUYHOMY TPAHCIOPTI € HaWBaXKIIMBILIHM.
YnpapiiHHS pU3UKaMU Ma€ Ha METI JOCATHEHHS TaKOTO
CTaHy CHCTEMH 3aJi3HUYHOI'O TPAHCIIOPTY, HIPH SKOMY
PH3HKH 3aIOisTHHS IIKOIH JIFOAAM Ta HAaBKOJIHUIITHBOMY
CEepEIOBHUILy, CKOHOMIYHMX BTPAaT, 3aBNAHHS LIKOOH
IHQPACTPYKTYpl Ta PYXOMOMY CKIaay 3HHXKECHO [0
MPUAHATHOTO PiBHS.

Pu3nk Bu3HAuUaeThCs K MOETHAHHS WMOBIPHOCTI
BHUHUKHEHHS IOIl Ta KO Bif 11 BUHUKHEHHS. PU3UKHU
3aJeXaTh BiJI HOTOYHOTO CTaHy LIJOro psmy 00'eKTiB
IHQpPACTPYKTypH, IO 3a0e3MeuyloTh  IEPEBi3HUHA
MPOLIEC, PYXOMOTO CKJIaAy, a TaKOX pO3MIpiB pyxy
noizaiB. OOTpYHTYBaHHS JOIYCTHMUX PiBHIB PU3UKY Ta
MOKa3HUKIB Oe3IeKn Mae Ha yBa3i 3HAXODKEHHS TaKHX
BEJINYMH TTOKa3HHKIB, 32 SKUX JOCATAETHCS OaTanc Mix
BUTpaTaMy Ha 3a0e3Me4eHHs Ta MiATPUMAaHHS 3a/1aHOTO
piBHA Oe3lekHu Ta 30MTKAaMH BiJl TOPYIIECHHS Oe3NeKu
pyxy. T
Po3pobku y cdepi ynpaBiliHHA pU3UKaMH, IO
peani3yloTbcsi B Cy4acHiH MpakTWIli, BCe 4YacTille
miAnanaoTe mig  Kiacudikamio  «Bimkputux». Lle
O3Hauae, MO CKJIAJHO YIiTKO C(HOPMYIIOBATH KIiHIIEBY
MeTy, OIHUCATH TPOJAYKT IPOEKTY Ha IOYATKOBHX
cTamisx Woro peamsamii. Po3ymiHHA Ta SICHICTH
MPUXOAATH Ha €Tall peaji3allii Ta 3aBepIIeHHS IPOCKTY.
BifcyTHICTB YiTKOTO pO3YMiHHS, SIKE TEXHIYHE PIlICHHS,
Ha SIKOMY €TaIli BUKOPUCTOBYBATH, HEOOX1AHICTh HisITH B

0OYMOBITIOETHCS,  SIK
¢akropi.  Icnye

OOCTAaHOBIN, IO IIBUJAKO 3MIHIOETBCS, TNPUIMATH
pilllecHHss B yMOBaX HENOBHOTH iHdopMarii Ta
HEBM3HAYEHOCTI 3MYLIYIOTh BCE aKTHBHIIIIE

BUKOPHCTOBYBATH TEXHOJIOTI] YIIPABIIiHHS PU3UKAMH.
ABToMaru3zailiss  TPOIECIiB  ifeHTU(]IKaii Ta
TUIAHYBaHHSI PearyBaHHs Ha PU3UKH 3HAYHO ITiJ[BUIIYE
edekTuBHICTL PoOOTH. ['OBOPUTH X MPO KUIBKICHY
OL[IHKY PHM3HMKIB 0€3 BUKOPHUCTAHHS  CYYacHHX
1H(OpMaIIHUX TEXHOJIOTIH MPOCTO HEMAE ceHey. IcHye
HH3Ka IPOrPaMHUX MAKETIB, SKI MiATPUMYIOTh Ti 4H 1HIII
IPOLIECH YIPaBIiHHA pH3MKaMu. [Ipore cTBOpeHHA
KOMIUICKCHOI ~CHCTEMH YNPaBIiHHA pHU3UKAaMH Ha
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