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CBY KAMEPEHI C BEFYHlEfI BOJIHOI JUIA CUHTE3A COEPUYECKUX OKCHUJIHBIX
HAHOYACTHUILL

B.1O. KoxeBuukos, B.Jl. ®enoton

PaccmoTpena TexHonorust mosiydyeHus: HaHoyactul] MetauioB npu CBY Bo3zgeilicTBuu Ha
KOJUTOWIHBIE pacTBOpHL. [IpuBeneHs! pe3ynbrarsl npoektupoBanus CBY kamep Oeryieil BOJTHBI,
MOACIIMPOBAHUA IIpOLECCa HArpEBa B CBY OJICKTPOMAariuTHOM II0JIE€ IIOTOKA XKUJKOCTH
KiroueBsie cioBa: HaHouactuusl MeramioB, CBY Bo3aeiictBue, monenupoBanue 8 COMSOL
Multiphysics

TRAVELING WAVE MICROWAVE CHAMBERS FOR THE SYNTHESIS OF SPHERICAL
OXIDE NANOPARTICLES

V.Yu. Kozhevnikov, V.D. Fedotov

The article covers the technology used to obtain metal nanoparticles with microwave effects on
colloidal solutions. The design outputs describe the microwave chamber with a traveling wave
and models of liquid flow heating processes in the microwave electro-magnetic field.

Keywords: metal nanoparticles, microwave exposure, modeling based on COMSOL
Multiphysics

SJIEKTPOIUIABMEHHOE HAIIBUIEHUE ITOKPBITHUIM C IMOPUCTON CTPYKTYPOMU,
3AIIOJIHIEMOM KNUIAKMMU BEILIECTBAMU

O.A. Mapkenosa, B.M. Tapan, A.A. ®omun

Onpez[eneHLI PErpe€CCUOHHBIC 3aBUCUMOCTH, OIIMCBIBAOINEC U3MCHCHUC ITAPAMETPOB CTPYKTYPbI
AU MEXaHNYECKHX CBONCTB ra3o-TCPMUICCKUX HOKpI)ITI/If/'I OT TOKa AyTrW IUIa3MOTpOHA H
JIUMCTaHIMU HambuieHus. [loka3zaHo, yTo npu u3MeHeHu Toka B nuanazone ot 300 mo 400 A u
nuctaHiu HambuieHust ot 50 go 150 MM o6mrast mopuctocTh coctaBmwia ot 14 mo 52 %,
MuUKpoTBepaocts — oT 4,4 no 6,8 I'lla n aaresnonHas mpouHocts — oT 7,6 mo 14,2 Mlla.
YcraHoBieHa BeIWYWHA MNPpOAOJDKUTCIIBHOCTU TPOIIUTKU THUAPOKCHAIATUTOBBIX HOKpBITI/IfI C
paSJII/I‘lHoﬁ MMOPUCTOCTBHIO KUAKUMHU JICKApCTBCHHBIMU BeIECTBAMH mona HeﬁCTBHeM
YIIBTPa3BYKOBBIX KoJieOaHuii ¢ yacToTou 22 kI 1.

KiroueBrle CJIOBA. DJICKTPOIIIa3MCHHOC HaIIbIJICHUC, IMOKPLITHUC, TUAPOKCHUAIIATHUT,
YIIBTPa3BYKOBBIE KOJICOAHUS, TPOTTUTKA

PLASMA SPRAYING OF COATINGS WITH POROUS STRUCTURES FILLED WITH
LIQUID SUBSTANCES

O.A. Markelova, V.M. Taran, A.A. Fomin

The article presents the regression dependencies determined to describe the changes in the
structure parameters and mechanical properties of thermal gas coatings related the plasma torch
arc current and spraying distance. It is shown that with the current changes ranging from 300 to
400 A and the spraying distance from 50 to 150 mm, the total porosity makes from 14 to 52 %,
the microhardness from 4.4 to 6.8 GPa, and adhesive strength from 7.6 to 14. 2 MPa. The
duration rate for impregnation of hydroxyapatite coatings with various porosity using liquid
medicinal substances under the impact of ultrasonic vibrations with the frequency of 22 kHz has
been established.

Keywords: plasma spraying, coating, hydroxyapatite, ultrasonic vibrations, impregnation

TPEH/I BPEMEHUN — PACIIPEAEJIEHHAA T'EHEPAIIMA: KAK OH PEAJIM3VETCH B
POCCHH U KAK BJIMAET HA OTPACJIb

C.B. CmupHoBa, I1.B. bonoros, JI.E. [lerpymun, /{.A. I'myxos, M.I". Ilonos

Pacnpenenénnas renepanus (PI') — MupoBoii TpeH1, aKTUBHO pachpocTpaHstomuiics B Poccun.
B ornuume oT 3amagHbBIX CTpaH OCHOBHBIM CTHMYJOM pacnpoctpaneHus PI' B Poccum cmyxur
CTpeMJIeHHEe COOCTBEHHUKOB MpoMbInUleHHBbIX npeanpustuii  (I1I1) cHU3UTH KOHEUYHYIO



CTOMMOCTBb  3nekTposHepruu. Kpome »storo, PI' Moxer ycnemHo pemars 3amgady
AJICKTPOCHAOKEHUSI HM30JIMPOBAHHBIX M TpyAHomocTymHbIx Tepputopuit (UTT), a Taxxke
3amMerienus ycrapesiueil u HeaddekruBHoii reneparun. [upokoe pacnpocrpanenue PI', B Tom
YHUCJIe Ha OCHOBE BO300OHOBIIIEMBIX MCTOYHUKOB dHepruu (BUD), mpuBoaUT K HEOOXOAMMOCTH
CO3JaHusl IEPCIEKTUBHBIX Mojenell BkmodeHus PIT B EnuMHYI0 3HEPreTH4ecKkyro CHCTEMY
(EDC).

KnroueBsle cioBa: pacnpenenennas reaepanus, BUD, sneprospGpexTHBHOCTH

DISTRIBUTED GENERATION TRENDING TODAY: ITS IMPLEMENTATION AND
EFFECTS IN RUSSIA

S.V. Smirnova, P.V. Bolotov, D.E. Petrushin, D.A. Glukhov, M.G. Popov

Distributed generation is a global trend, which is developing in Russia. Compared to European
countries, the driving force for spreading distributed generation in Russia is the tendency
expressed by the owners of industrial enterprises to reduce electricity costs. Additionally,
distributed generation in Russia can be effective in solving the problem of power supply to the
hard-to-reach areas and replacement of obsolete and non-effective generation. Wide spread
distributed generation based on renewable energy sources leads to the need to create the target
systems integrating distributed generation into the Unified Energy System.

Keywords: distributed generation, renewable energy, energy efficiency

I[TPOTHO3UPOBAHUE OCTATOYHOI'O PECYPCA TATI'OBOI'O SJIEKTPOIIPUBOJA
OJIEKTPOIIOE3JIA CEPUUN D5J19T C ITOMOIIIBKO HEUETKOI'O MOJEJIMPOBAHUMA
I'MBPUIHOM HEMPOHHOW CETU

N.A. MenmukoB

Hpe,I[CTaBJ'IeHBI PE3YyIbTaThl UCCICAOBAHNUA B o0iactu MMPOTrHO3UPOBAHUA OCTATOYHOI'O peCypcCa
AJIEMEHTOB TATOBOr0 3JieKTpornpuBoja tuna PT-51M anexTponoes3na nepeMeHHOro TOKa Cepuu
OJ19T ¢ moMoImIbI0 HEYETKON MOIYIHHOU JUHAMHUYECKON HelpoHHOU ceTu. [IpobieMbl oneHKH
HAaACKHOCTU TATOBBIX JJICKTPOIPHUBOAOB HaA KCIC3HOAOPOKHOM TPAHCIOPTC C ITOBBINICHHBIM
OTpa6OTaHHI>IM peCypCoOM MmpeIaracTtCd peuiatb € MOMOINBO UMHUTATUOHHOTO MOJACIMPOBAHUS
rubpunHort HeriponHoi cetn ANFIS B makere MATLAB 7. B pesynbraTe MOIenupoBaHHUS
CTATUCTUYCCKUX IOUATHOCTUYCCKUX MapaMETPOB KOHTPOJA TATOBOTO 3JICKTPOIIPUBOLAA ObLIH
MOJIy4eHBI TpaUKH MPOrHO3a OCTATOYHOTO Pecypca JIEMEHTOB TITOBOTO SJEKTPONPHUBOJA U
MNpEACTaBJICHBI PEKOMCHIAAINUNU 110 TCEXHUYCCKOMY 06CJ'Iy>I(I/IBaHI/IIO SJICKTPOIIPHUBOJIOB B
3aBUCUMOCTH OT UX TCXHUYCCKOT'O COCTOSIHUA HA TGKYHII/Iﬁ MOMCHT BPEMCHMU JKCILTyaTalluu.
KiroueBrle ciioBa: TexHHYeCcKas ANAarHoCTHKa, KOHTPOJIb, TATOBBIN SJICKTPOIIPUBO/J, HCUCTKOC
MOJICJIUPOBaHNE THOpUIHAS HEUPOHHAS CETh

RESIDUAL OPERATION LIFE ASSESSMENT OF AN ELECTRIC TRACTION DRIVE IN
THE ELECTRIC TRAIN ED9M USING A HYBRID FUZZY NEURAL NETWORK

I.A. Menschikov

The article presents the results of research into assessment of residual operation life of
components of the electric traction drive RT-51M in the AC electric train ED9T using a fuzzy
modular dynamic neural network. The problems relating reliability estimation of traction electric
drives in the rail transport with an expired service life can be solved using simulation modeling
of the ANFIS hybrid neural network based on the MATLAB 7 package. Modeling statistical
diagnostic parameters applied to control traction electric drives allowed for designing the graphs
to be used in forecasting residual operation life of traction drive components. The maintenance
recommendations for electric drives are provided depending on their current technical status.
Keywords: technical diagnostics, control, electric traction drive, hybrid fuzzy neural network

UCCJIIENOBAHUE OJIEKTPOAMHAMMWYECKUX CEITAPATOPOB JJIA
NMHAYKIMOHHOU COPTUPOBKU ABTOMOBUJIBHOT'O JIOMA
A I1O. Konsies, K.O. A6aymmaes, JI.H. barun, C.1. ®omunbIx



Anammnz JIATCPATYPHBIX MCTOYHHUKOB ITO3BOJIMJI BBIIBUTH TCHACHIIMMU POCTA AOJUA AJIFOMUHUSA B
KOHCTPYKITUSAX aBTOMOOWJICH M YBEIMYCHHS HOMEHKJIATYPHl TPHUMEHSEMBIX aTIOMHUHHEBBIX
CIUIaBOB, KaK JIMTEWHBIX, Tak U JedopmupyeMbix. C yd4eToM 3TOrO NpPU MPOMBIIIIICHHOM
nepepaGOTKe aBTOMOOMJILHOTO JIOMA uenecoo6pa3Ho HE TOJIBKO U3BJICKATh IBETHLIC METAJIJIBI U3
MpCACPHLIX OTXOA0B, HO U COPTHUPOBATH LBCTHBIC MCTAJUJIBI IO BHUAaM, I'pyIliiaM M MapKaMm
CIIJIaBOB. HpOBe,Z[eHHBIC TECOPCTUUCCKHUE W OKCIICPUMCECHTAJIBHBIC MCCICIOBAHHA IIOKa3aln
BO3MOXHOCTBb HCIIOJIB30BaAHUA IJIA HHI[yKLIPIOHHOfI COPTUPOBKHA aBTOM06I/IHBHOFO JijoMa
QJICKTPOAUHAMHUYCCKUX CCIIapaTOpOB C 6CFYH_[I/IM MAarHuTHBIM II0JIEM.

KroueBrie cioBa: QJICKTPOAMHAMHUYCCKAA CCliapalusa, MHAYKIOUOHHAA COPTHPOBKAa MCTAJLIIOB,
PE3YIbTaThL I/ICCJ'Ie,HOBaHI/Iﬁ

INVESTIGATION OF ELECTRODYNAMIC SEPARATORS FOR INDUCTION SORTING
OF AUTOMOBILE SCRAP

A.Yu. Konyaev, Z.0. Abdullaev, D.N. Bagin, S.1. Fominykh

Analysis of the sources of literature facilitated finding out the trends in the growing share of
aluminum used in car designs, and an increase in the nomenclature of applied aluminum alloys
both cast and wrought. Therefore, at industrial recycling of the automobile scrap, it is advisable
not only to extract non-ferrous metals from the auto shredder residue, but also sort out the non-
ferrous alloys by type, group, and alloy grade. The conducted theoretical and experimental
studies have shown a possibility to utilize electrodynamic separators with a traveling magnetic
field in induction sorting of automobile scrap.

Keywords: eddy current separation, induction sorting of metals, research results

HAITIPABJIEHHOE PEI'VJIMPOBAHUE CTPYKTYPblI U ®U3MKO-MEXAHUYECKUX
XAPAKTEPUCTHUK OIIOKCUIHBIX KOMIIO3NTOB C [TPUMEHEHHWEM
SJIEKTPOOUINYECKOI'O METOJJA MOANDPUKAILIN KOMITO3ULINN

A.C. Mocrosoii, 0.A. Kageikosa, O.I'. Hesepnas, U.E. IIpoxoposa

B pesynbrare 1NpOBEACHHBIX HCCICAOBAaHUM JOKa3aHa BO3MOYKHOCTb  HAIIPABIEHHOI'O
peryjiupoBaHusa CTPYKTYPbI U 3KCIUTYaTAllMOHHBIX CBOMICTB SINOKCHUAHBIX KOMIIO3UTOB 34 CHYET
BBEJCHHUS B COCTaB KOMITO3UIIMM TOHKOM3MEIBYEHHON OXPbl U TPUMEHEHUS CBY MOI[I/I(i)I/IKaIII/II/I
BHOKCI/I,Z[HOP'I KOMITIO3HUIIHUH. I[oxasaHa 3(1)(1)6KTI/IBHOCTL NPpUMCHCHUSA U BLI6paHLI OIITUMAJIBHBIC
napametrpsl CBYU moaudukanmm (momuocte — 350 Br, npopomxurensHocts — 30 c)
SIMOKCHUIHBIX KOMHO3PIL[I/II>1, HAaITOJIHCHHBIX 0Xp0171, 06eCHe‘{I/IBaIOH_II/Ie ITIOBBIILICHUEC (1)I/I3I/IKO-
MCXaHUYCCKUX XApPaKTCPHUCTUK KOMIIO3UTOB. I/ICCJ’IGILOB&HI/IG BBITIOJIHCHO ITPHU @HHaHCOBOﬁ
nojuepxxke PODU B pamkax HayyHoro npoekra Ne 20-33-70002.

KiroueBsbie cioBa: aMOKCUIHAS cMOJIa, MOAUUKAIIUS, HATIOJHUTENh, oxpa, CBY mMoaudukanus
DIRECTED ADJUSTMENT OF THE STRUCTURE AND PHYSICAL AND MECHANICAL
CHARACTERISTICS OF EPOXY COMPOSITES USING AN ELECTROPHYSICAL
METHOD OF COMPOSITION MODIFICATION

A.S. Mostovoy, Yu.A. Kadykova, O.G. Nevernaya, I.E. Prokhorova

The conducted investigations have proved a possibility for a directed adjustment of operational
properties of the epoxy composites by adding a finely-ground ocher and using a microwave
modification of the epoxy composition. The research has provided evidence for effectiveness of
the selected optimal parameters to the microwave modification (the power at 350 W, and
duration of 30 sec) of the epoxy compositions filled with ocher, which ensure improvement of
the physical-mechanical characteristics of the composites.

The given investigation is funded by RFBR within the framework of the research project Ne 20-
33-70002.

Keywords: epoxy resin, modification, filler, ocher, microwave modification

OLEHKA BJIMAHUA CBY 3JJIEKTPOMATHUTHOI'O IIOJIA HA CTPYKTYPHbLIE
NU3MEHEHUA B APMHUPOBAHHBIX VIJIEPOJHBIMU BOJIOKHAMU IIKM C



PACITPEAEJIEHHBIMU METAJIJIMUECKUMU 5JIEMEHTAMU HA OCHOBE AHAJIN3A
CUT'HAJIOB AKYCTHUYECKOU DMUCCHH

N.B. 3n06una

BrmosHeHEBI HUCCIICAOBAHUS METOJOM aKYCTquCKOﬁ OMHUCCHUH IIpOoLECCa pa3BUTHUA l'IOBpe}K,Z[eHI/Iﬁ
B IIpOIECCe HArpyXeHus: 00pa3IoB YIJeIIacTUKa U3THOAatoIIel CUION IO CXeMe TPEXTOUEYHOT O
n3ruba. M3ydyeHa kumHeTnka oOpa3oBaHMS JEPEKTOB B KOHTPOJIBHBIX OOpasiax M oOpasiax,
IOJIBEPTHYTBIX B OTBEP)KJIEHHOM COCTOSIHMM Bo3zaeicTBUi0 CBY 31€KTpOMarHMTHOIO IMOJI.
VCcTaHOBIIEHO 3HAYHUTENILHOE CHIDKEHUE WHTEHCHBHOCTHU CUIrHaJiIoB, 4YTO CBHIACTCIILCTBYCT 00
YMCHBIICHUHU PpPa3MCpPoOB IIG(i)CKTOB U, COOTBCTCTBCHHO, MOXCT IOATBCPKIAATH MCXaHHU3M
IMMOBBIIICHUA ITPOYHOCTH MOI[I/I(bI/IHI/IpOBaHHBIX YIIICIUIACTUKOB 3a CUET YBCIHWYCHHSA CTCIICHU
KPpUCTATUNIMYHOCTH MATPHUILIbI U YBCIIMYCHUSA KOJIMYCCTBA TOUCK KOHTAKTHOI'O BSaHMOI[efICTBHﬁ B
o0jacTu «MaTpuIa-BOJIOKHO).

KinroueBrle cioBa: MMOJIMMCPHBIC KOMIIO3WIIMOHHBIC MaTCpHaibl, YIJICIIJIACTUK, AKYCTHUUYCCKasA
smuccust, mopexacHusi, CBY anexkTpomMarHuTHOE 10J1€, MOAU(PHUITIPOBAHUE

ESTIMATION OF THE OF THE MICROWAVE ELECTROMAGNETIC FIELD EFFECT ON
STRUCTURAL CHANGES IN CARBON FIBER REINFORCED PCM WITH DISTRIBUTED
METAL ELEMENTS BASED ON THE ANALYSIS OF ACOUSTIC EMISSION SIGNALS
I.V. Zlobina

The article deals with acoustic emission studies, conducted in line with a three-point bending
scheme, of the failure progress when loading carbon fiber samples characterized for the bending
force. The focus is made on kinetics of defect formation in the check samples, as well as in the
samples affected in the cured state by the microwave electromagnetic field. A significant
decrease in signal intensity was found, which indicates a decrease in the size of defects and,
correspondingly, can verify a mechanism for increasing strength of the modified carbon fibers
due to an increase in crystallinity percent of the matrix, and an increase in the number of contact
points in the «matrix-fiber» area.

Keywords: polymer composite materials, carbon fiber, acoustic emission, failure, microwave
electromagnetic field, verification

ABTOMATU3ALIMS TIPOLIECCA PACYETA PACXOJA DJEKTPOJOB IS
CBAPOUYHbIX COEI[I/IHEHI/IPI TP MOHTAXE TEITJIOBbBIX BHEKTPOCTAHL[I/IP'I

['.®. Caduna, P.A. Capuynnun

B cratbe npuBeneHbl MaTEMaTUYECKHE MOJIEIM U MpOrpaMMHAas peajiu3alus pacyera pacxona
SJICKTPOAOB CBAPHBIX COCI[I/IHCHI/Iﬁ I(OHCTpYKI_II/Iﬁ IIpu MOHTAXKE BHGKTpOCTaHHHﬁ. MOI[CJ'II/I
CO3aHbl Ha OCHOBC KOHCTPYKTHBHLIX OJ3JICMCHTOB CBapUBACMBIX KPOMOK MW CBAapHOI'O MIIBa
CTBIKOBBIX W YIJIOBBIX THUIIOB COGﬂHHCHHﬁ, HIMPOKO MPUMCHACMBIX B pquoﬁ HYFOBOﬁ CBapkKe
MeTalMueckux TpyO. ba3za manubix nans anektponoB co3gaHa B CYBJ[ MS Access u
MNOAKIOYACTCA MJIsI pacde€Ta B MMPOrpaMmMy, CO3JaHHYHO Ha S3BIKC MPOTrpaMMHUPOBAHUSA Borland
Delphi. Pa3zpabGorannas mnporpamma, cootBeTcTByromass ['OCTam U TEeXHOJOTUYECKUM
HHCTPYKIUAM IO CBAPOYHOMY HNPOU3BOJACTBY, IMO3BOJICT aBTOMATH3UPOBATHL MPOLCCC pacycTa
pacxojia JIEKTPOJOB PA3IMYHBIX MAPOK, HEOOXOAUMBIX IS POBEACHUS CBAPHBIX COCTMHEHUI
MCTAJNIMYCCKUX MAaTCPUAJIOB.

KiroueBele citoBa: MaTemMaTHYecKas MOJCJIb, CBApPHBIC COCAMHCHUA MAaTCpHUalIOB, pacxon
AIIEKTPOOB, 0a3a JaHHBIX, A3bIK MporpaMMupoBanus Delphi

AUTOMATION OF CONSUMPTION CALCULATION OF ELECTRODES FOR HE
WELDING JOINTS ON INSTALLATION OF THERMAL POWER PLANTS

G.F. Safina, R.A. Safiullin

The article presents mathematical models and software implementation of calculation of the
consumption of electrodes of welded joints of structures during installation of power plants. The
models are based on the structural elements of the welded edges and the weld of butt and corner
types of joints that are widely used in manual arc welding of metal pipes. The database for
electrodes is created in the MS Access DBMS and is connected for calculation to a program



created in the Borland Delphi programming language. The developed program, which
corresponds to GOST Standards and technological instructions for welding production, allows
you to automate the process of calculating the consumption of electrodes of various brands
required for welding metal materials.

Keywords: mathematical model, welded joints of materials, electrode consumption, database,
Delphi programming language

CO3JJAHUE HA TEPPMTOPUU CI'TY UHTEJUIEKTYAJIBHOU DJIEKTPO3APSIIHOM
CETHN JIAd OSJEKTPUYECKUMX WHBAJIMJIHBIX KOJISAACOK BO HCIIOJIHEHUE
OEJIEPAJIBHOI'O 3AKOHA O MAJIOMOBUJIBHBIX I'PYTIITIAX HACEJIEHUSA

B.B. Epmonaesa

B mHactosimee Bpemsi 0coOyr akTyalbHOCTh MpHoOpena mpolsiema CpeAcTB MOA3APSIKH
MOTOPU3HUPOBAHHBIX HMHBAJIUIHBIX KpECcel C aKKyMYJSTOPHBIMH OaTapesMd Ha TEPPUTOPHH
CapaToBCKOro rocyJJapCTBEHHOI'O TEXHUYECKOIro YyHUBepcuTeTa uMeHu ['arapuna FO.A.
KiroueBbie cnoBa: ymHble posetku, CI'TY, obecrneuenne denepaibHOro 3akoHa O Majo-
MOOMIIBHBIX rpyniax HaCCJICHUA Ha  TCPPUTOPHU @eﬂepaﬂLHOFO ToCyaapCTBEHHOI'O
OI0/1KETHOTO 00Pa30BaATEIHLHOTO YUPEKIACHHS, MAJIOMOOMIbHBIE TPYIIIBI HACEICHUS

SSTU CREATES A SMART ELECTRO-CHARGING NETWORK FOR ELECTRIC
WHEELCHAIRS PURSUANT TO THE FEDERAL LAW ON PERSONS WITH LIMITED
MOBILITY

V.V. Ermolaeva

Currently, the problem of means for recharging motorized wheelchairs with rechargeable
batteries on the territory of Yuri Gagarin State Technical University of Saratov has acquired
particular relevance.

Keywords: smart sockets, SSTU, enforcement of the Federal law on persons with limited
mobility on the territory of the Federal state budgetary educational institution, people with
restricted mobility



