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VIIK 697 (075.8)

WCCJIEJJOBAHME BJIUSTHUS COJTHEUYHOM SHEPTUH
HA SGHEPTO2®PPEKTUBHOCTbD TEIIJIOBOI'O HACOCA

TSI IMCTUILISILIAU BOJIBI

A.M. Omap Aanbmoxammen, ®.M.®@uiaunnosa, H.®. Tumepodaes,
P.H. ITuruiosa

B nmanHOli pa®oTe M3y4eHO BIMSHHE HarpeBa XJaJareHTa Iepell IPOLEeCCOM CKaTusd B
TEIUIOBBIX Hacocax. MICTOYHMKOM 3HEepruu, KOTOPBIM HCIIONb3yeTcs Ul HarpeBa XJaJareHra,
SIBJISIETCS. COJIHEYHBIM KOJUIEKTOpP, COEIMHEHHBIH C TEINIOOOMEHHHKOM, JT00aBJICHHBIM MEXKIY
UCTIApUTENEM U KOMIIPECCOPOM TEIUIOBOrO Hacoca. lccienoBaHHe Y4YWTBHIBACT BIMSHHE
JIOTIOJTHUTEIBHOTO TEIJIa Ha MPOU3BOAUTENBHOCTh TOpsiueil U XOJIOJHOM CTOPOHBI TEILIOBOTO
Hacoca. Y COBEpIIEHCTBOBAHHBINA TEIJIOBOM HACOC BCTPOEH B CHUCTEMY AUCTHIUISILIUU BOABI JUIS
M0JJau TEIUIOBOM SHEPIHH Ha MCIapeHUe BOJBI, a TAKOKe Ul OTBOJA Telja OT BOASHOrO mapa
JUIL ero KOHAEHcauuu. Bpicokasi 3((eKTHBHOCTh IMKJIA TEIUIOBOTO HAcoca IMPHUBOIUT K
SKOHOMMHU PHEPI'UH, UCIOIB3YEMOM U1 OUMCTKHU Bofbl. IIpoliecc OTTOHKM BOABI BelETCs IMOJ
BAaKyyMOM.

KiawueBble cj10Ba: TeIIOBOM HaCoC, TEILUIOBasl JHEPrus, MEXaHM4YeECKas II€pEeKavka,
COJTHECYHAadA JHEpPrus, 3(l)(l)eKTI/IBHbIe CHUCTEMBI, XJIAAAarc¢HThI.

INVESTIGATION OF THE SOLAR ENERGI’S INFLUENCE
ON THE ENERGY EFFICIENCY OF A HEAT PUMP
FOR WATER DISTILLATION

A.M. Omar Almohammed, F.M. Filippova, N.F. Timerbaev, and
R.N. Pigilova

In this paper, the effect of heating the refrigerant before the compression process in heat pumps
is studied. The energy source that is used to heat the refrigerant is a solar collector connected to
a heat exchanger added between the evaporator and the heat pump compressor. The study takes
into account the effect of additional heat on the performance of the hot and cold side of the heat
pump. An advanced heat pump is integrated into the water distillation system to supply thermal
energy for water evaporation, as well as to remove heat from water vapor for its condensation.
The high efficiency of the heat pump cycle results in energy savings used for water purification.
The process of distilling water is carried out under vacuum.

Keywords: heat pump, thermal energy, mechanical pumping, solar energy, efficient
systems, refrigerants.
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CHUXKXEHME KOHIHEHTPAIIUU OKCHUIOB A30TA
N3MEHEHUEM KOHCTPYKIIUAN
MHOTI'O®OPCYHOYHOMH KAMEPBI CTOPAHUS I'T/

A.B. bakiianos

IIpencraBiaeHbl pe3yabTaThl MOJCTHPOBAHHMA pPaOOYMX MPOIECCOB B MHOrO()OPCYHOUHOU
KaMepe CropaHusi ra3oTypOMHHOTO JBHTaTellss pa0OTarollero Ha ra3o00pa3HOM TOILTUBE.
PaccMmoTpeHo Ba BapwaHTa KaMephl CrOpaHus 0a30BBIH M MOJCPHH3MPOBAHHBINA. BEIMONTHEH
pacueT 6a30BOro BapuaHTa IMPU KOTOPOM BBISBIICHBI HEMOCTATKA KOHCTPYKIIMU U MPOU3BEICHA
nopaOOoTKa BHEOPEHHEM BTYJIOK Ha KOJbI[AX JKApOBOM TPyOBI, TaKXe BBIIOIHCHO
nepepacnpe/esicHiss OTBEPCTUH MO JJIMHE >KapOBOH TPyObl M WM3MCEHEHA KOHCTPYKIIUS
¢dopcynku. Ilo pesyiaprataM pacyeToB MOATBEpXKIAcHAa 3()(HEKTUBHOCTH pa3paOdOTaHHBIX
MEpPONPUATHIA B YaCTH YMEHBIICHUS YPOBHS KOHIICHTPAIIMM OKCHIOB a30Ta B MPOIYKTax
cropasusi.

KnroueBble cjioBa: Kamepa CropaHusi, OKCHABI a30Ta, TeMIEpPaTypHoOe o€,
MOJIeJIUPOBaHUE, IPOIECCHI TOPEHHS.

DECREASE IN CONCENTRATION
OF NITROGEN OXIDES HAVING CHANGED
THE COMBUSTION CHAMBER DESIGN

A.V. Baklanov

Results of modeling processes in the combustion chamber of the gas-turbine engine which
uses gaseous fuel are presented. Two options of the combustion chamber basic and modernized
are considered. Calculation of basic option is executed and design shortcomings are revealed.
Then completion of a design is made. on rings of a spherical pipe plugs are installed, it is also
executed redistributions of openings on length of a spherical pipe and the nozzle design
is changed. By results of calculations the efficiency of the developed actions is confirmed.
It is reduced urovn concentration of nitrogen oxides in combustion products.

Keywords: combustion chamber, nitrogen oxides, temperature field, modeling, burning
processes.
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BJIMAHUE JOBABOK HATPUA
HA AHOAHOE MOBEJAEHHUE ATIOMUHHUEBOI'O
INPOBOJHUKOBOI'O CIIJIABA AITi 0,1

B CPEJE 3JIEKTPOJIUTA NaCl
N.H. I'anues, I''M. Paxmatyuoesa, ®.111. 3okupos, b.b. JmoB

[puBeneHBI PE3yNbTATHI IKCIEPUMEHTAILHOTO HCCIICMOBAHUS BIMSHUS HATPHUSA HAa aHOMHOE
MOBEJICHHUE aJTIOMHHUEBOro mpoBoaHukoBoro cmiaBa AlTi 0,1, B cpene snekrpomura NaCl.
HccnemoBanusi MPOBEACHBI MOTEHIIMOCTATUYECKUM METOMOM B MOTEHIHOAHHAMHYECKOM
pexuMe TPU CKOPOCTH pa3BepTKU moTeHnuanta 2 MB/c. Tlokazano, 4To MOTU(UIMPOBAHKE
HATPHEM aTIOMUHHEBOro mpoBoaHuKoBoro crmuiaBa AlTi 0,1 cmocoOcTByeT cMmeleHuto
MOTEHIHAIOB ~ CBOOOJHOW  KOPPO3HMH, TMUTTHHIOOOpa30BaHHMS U  pENacCUBallik B
MOJTOXKUTETbHYIO 001acTh 3HaueHHil. CKOPOCTh KOPPO3UH ATFOMHHHEBOIO MPOBOJHHUKOBOTO
craBa AlTi 0,1 npu momuduuuposannu 0,01-0,5 mac. % Hatpuem cHmxkercst Ha 10-20 %.
OT KOHIIEHTpalwu Xjiopui-HoHa B snektpoiute NaCl oTMedeHbl pOCT CKOPOCTH KOPPO3UH
CIUTABOB M CMEIICHHE B OOJACTh OTPUIATEIBHBIX 3HAYCHUU BETUYHHBI DJICKTPOXUMHICCKHUX
MOTEHIIHAJIOB.

KiroueBble ciaoBa: anwmuHueBblii cmiaB AlTi 0.1, Harpuii, moTeHuMocTaTHYeCKUIl
METO[, CTAIMOHAPHBIA TMOTEHIUAJ, TOTEHUHAJ KOPPO3UHM, CKOPOCTH KOPPO3MH,
aaekTpoaut NaCl.

INFLUENCE OF SODIUM ADDITIONS ON THE ANODIC
BEHAVIOR OF ALUMINUM CONDUCTOR ALLOY AITi 0.1
IN A NaCl ELECTROLYTE MEDIUM

L.N. Ganiev, G.M. Rakhmatulloeva, F.Sh. Zokirov, and B.B. Ashov

The results of an experimental study of the effect of sodium on the anodic behavior of the
aluminum conductor alloy AlTi 0.1 in the NaCl electrolyte medium are presented. The studies
were carried out by the potentiostatic method in the potentiodynamic mode at a potential sweep
rate of 2 mV/s. It is shown that sodium modification of the aluminum conductor alloy AlTi 0.1
promotes a shift in the potentials of free corrosion, pitting formation, and repassivation to the
positive range of values. The corrosion rate of the aluminum conductor alloy AITi 0.1 when
modified with 0.01-0.5 wt.% sodium decreases by 10-20%. Depending on the chloride ion
concentration in the NaCl electrolyte, an increase in the corrosion rate of alloys and a shift to
the region of negative values of the electrochemical potentials were noted.

Keywords: AITi 0.1 aluminum alloy, sodium, potentiostatic method, stationary potential,
corrosion potential, corrosion rate, NaCl electrolyte.
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BBIPAIIIUBAHUE T'PAJIMEHTHOI'O TIOPUCTOTO
OBPA3IA Ti- Ta

A.B. I'yceBa, A.W. I'opyHoB

B nanHoit pabore ObLI HamedaTaH TPaJUCHTHBIM 00pa3ell METOAOM MpPSIMOr0 HaHECCHUS
MeTajla KOHIIEHTPUPOBAHHBIMHM SHEPTETUUECKUMH MOTOKAMH C MU3MEHSIOIIEHCS MOITHOCTHIO
JIA3ePHOTO WM3JIydeHHs. [leyaTh OCYIIeCTBIISIach MOPOIIKOBOM cMechto Ti + Ta. Beramneno
BIUSHHAC TaHTAla Ha MHUKPOCTPYKTYpPY HaIlEUaTaHHOTO O0paslia, W3yYCHbl 3aBUCHMOCTH
MIOPUCTOCTU U MUKPOTBEPJAOCTH OT MOITHOCTH JIA3€PHOTO U3JTyUECHHUS.

KarwueBble ciioBa: AJAUTUBHOC IIPOU3BOJACTBO, TUTAH, TAHTAJI, BT6, MHUKPOTBEPAOCTD,
MHUKPOCTPYKTYpPa, NOPUCTOCTD, 'PATHCHTHAS MOPUCTOCTD.

MANUFACTURING A GRADIENT POROUS Ti— Ta SAMPLE
D.V. Guseva and A.l. Gorunov

In this work, a gradient sample was printed using the method of direct metal deposition by
concentrated energy flows with varying laser radiation power. Printing was carried out with a
powder mixture of Ti+Ta. The influence of tantalum on the microstructure of the printed
sample was revealed, the dependence of porosity and microhardness on the power of laser
radiation was studied.

Keywords: additive manufacturing, titanium, tantalum, VT6, microhardness,
microstructure, porosity, gradient porosity.
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HOJYYEHUE BUOJAUN3EJBHOI'O TOIIVINBA
N3 MACJIA AEPEBA 1IN

C.B. Ma3zanos, A.O. CojsioBbeBa, A.Y. Aeros, U.M. MyobapakimuH,
P.3. Mycun, A.B. Tapacosa

[IpencraBneHsl pe3ynbTaThl MOJTYYEHHS OOpa3LOB OHOMU3ENHFHOTO TOILIMBA IPOBEACHUEM
peakuuu rnepedTepuduranuu Macna jaepeBa Illm B cpexe sTaHONa B CBEPXKPUTHUYECKUX
ycrnoBusix B aAuamazone TtemmepaTyp 608...673 K, nmaeiaennun 30 MlIla npu MompHOM
cooTHomeHUH crupT — Macio 30:1 — 42:1. M3mepeHa kuHemaTndeckasi BA3KOCTh NMPOIYKTa
peakuuu TepesTepuHUKanuN s CPaBHEHHs €€ 3HAYeHWH CO 3HAYEHHSIMHU BSI3KOCTH JIJIS
OMOMM3ETbHOTO  TOIUTMBA [0  MEXAYHAapOIHBIM  cTaHgapTaMm. llpencraBieHbl U
MPOAaHAIM3UPOBAHBl  PE3YJbTAaThl H3MEPEHHS] KHHEMAaTHYECKOW BS3KOCTH  ITOJNy4EHHBIX
00pa31oB OMOU3ETHHOIO TOILINBA.

KaroueBnbie cioBa: maciao nepesa Illu, 3Tanon, cy0- m cBepXkpuTHYecKHe (JIIOHAHBIE
yCJI0OBUS, lepedTepuduKanus, 0Moau3e1bHOe TOILIHBO.

PRODUCTION OF BIODIESEL FUEL FROM SHEA BUTTER

S.V. Mazanov, A.O. Solov’ova, A.U. Aetov, .M. Mubarakshin,
R.Z. Musin, and A.V. Tarasova

The results of obtaining samples of biodiesel fuel by carrying out the reaction of
transesterification of Shea butter in ethanol medium under supercritical conditions, in the
temperature range of 608—673 K, at a pressure of 30 MPa, at a molar ratio of "alcohol : oil"
30:1 — 42:1 and reaction time are presented. 30 minutes. The kinematic viscosity of the product
of the transesterification reaction was measured to compare its values with the viscosity values
for biodiesel fuel according to international standards. The results of measuring the kinematic
viscosity of the obtained samples of biodiesel fuel are presented and analyzed.

Keywords: shea butter, ethanol, sub- and supercritical fluids, transesterification,
biodiesel.
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IKCIIEPUMEHTAJIBHAS BA3A D®ODEKTA
TEIIJIOBOI'O IOTOKA ITPU U3MEHEHUN
CKOPOCTHU ITIOTOKA KUIKOCTHU

P.I'. Paxmarysuinna, A.A. Baaues, ®.X. Xaaunyniann, A.P. MackoBa

DKCIEpUMEHTAIBHO HCCIIEeI0BaHbl U3MEHEHHS TEMIIEPATYpPhl MMOBEPXHOCTH TEIUIOBOTO MOTOKA
npoBosHKKa. CoOpaHa SKCIIepUMEHTANIbHAS YCTAHOBKA ISl UCCIIEIOBAHHS «TEIUIOBOTO CIIE/Ia
MOTOKa JKWUAKOCTH. Pa3paboraHa MeTOJ¥Ka, MO3BOJSIOIIAS ONPEIEIUTh HAlpaBlIeHUEe W
BEJIMYMHY TEIJIOBOT'O MOTOKA YKUAKOCTH B HEMPO3PAYHOM MOTOKE MPOBOTHUKA.

KiiloueBble ¢j10Ba: TENJIOBOW MOTOK, TEMJI000MeH, IBM:KEHUE *KMIKOCTH, TeMIlepaTypa,
JKMIKOKPHUCTAINYECKASL CMECh.

EXPERIMENTAL BASIS OF THE EFFECT OF HEAT FLOW
WHEN THE FLUID FLOW RATE CHANGES

R.G. Rakhmatullina, A.A. Valiev, F.H. Khaliullin, and A.R. Maskova

In this paper, changes in the surface temperature of the heat flux of the conductor are
experimentally investigated. An experimental setup has been assembled to study the "heat
trace" of the fluid flow. A technique has been developed to determine the direction and
magnitude of the heat flow of a liquid in an opaque conductor flow.

Keywords: heat flow, heat exchange, fluid motion, temperature, liquid crystal mixture.
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MOIEJNPOBAHUE U METOIUKA ITPOBEAEHUSA
UCCJIEJJOBAHUN TEIIO®U3NYECKUX
XAPAKTEPUCTHUK KOHCTPYKIIMOHHBIX
N TEIVION3OJALINOHHBIX MATEPUAJIOB

P.I'. Paxmarysuinna, A.H. 3unnarynnuna, H.I'. KuceseBa, A.P. MackoBa

Co3aHre KOHCTPYKIMOHHBIX M TEIUTOM3OJAIMOHHBIX MAaTEpUaOB OJHA U3 BaXKHEHIIMX
npobyieM pa3BUTHsA O0pa3IOB TEXHUKH U IP(PEKTUBHBIX IHEPreTHUYECKHX YCTAHOBOK. Jlyist
CO3JaHUs JaXke OINBITHBIX 00pa3lloB HEOOXOAMMO MPOU3BOJCTBA HOBBIX TEILIOM3OJISIIMOHHBIX
MaTepuajoB. B maHHOI paboTe mpemioxeHa MOMCTUPOBAHHE, TEXHOJOTHSI H3TOTOBJICHHSI
KOHCTPYKIIMOHHBIX M TEIUIOM30JIAIUOHHBIX H3aeiauid. [Iposener Meron and¢epeHnnanIsHOro
TEPMHUYECKOT0 aHAJIM34a B IENISIX ONMPEAETeH s TEMIOPHU3HIECKUX XapaKTEPUCTHK.

KuawueBble ciioBa: TEIJIONMPOBOAHOCTL, TeEMIIEpaTypa, KOHBEKTHBHBIH TeHJIOOﬁMeH,
TECIJIOU30JANMOHHbIE MaTEPUAJIbI, nnd)q)epenunanbnblﬁ Tele/l‘leCKl/lﬁ AHAJIN3.

MODELING AND METHODOLOGY
OF RESEARCHOF THERMOPHYSICAL
CHARACTERISTICSOF STRUCTURAL AND THERMAL
INSULATION MATERIALS

R.G. Rakhmatullina, A.N. Zinnatullina, N.G. Kiseleva, and A.R. Maskova

The creation of structural and thermal insulation materials is one of the most important
problems of the development of samples of equipment and efficient power plants. To create
even prototypes, it is necessary to produce new thermal insulation materials. In this paper,
modeling, manufacturing technology of structural and thermal insulation products is proposed.
The method of differential thermal analysis is carried out in order to determine the
thermophysical characteristics.

Keywords: thermal conductivity, temperature, convective heat exchange, thermal
insulation materials, differential thermal analysis.
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YUCJEHHOE UCCJIEJJOBAHUE BJIUSIHUS
IVIOTHOCTHU JUCHEPCHOM KOMIIOHEHTHI
HA UTHTEHCUBHOCTbH MEKKOMIIOHEHTHOI'O
CKOPOCTHOI'O CKOJIb)KEHUS B DJJEKTPUYECKH
3APSI)KEHHOM 'A3BOB3BECH

d.A. Tykmaxkos, H.A. TykmakoBa

Pabora TmocBsAIlleHa MaTEMAaTHUECKOMY  MOJCITUPOBAHHMIO JIMHAMUKH  HEOTHOPOIHBIX
AJIEKTPUYECKH 3apsDKEHHBIX cpel. MccnenoBanack JMHAMUKA Ta30B3BECE —B3BEIIICHHBIX B rase
TBEpBIX dYacTull. MaTemaTHueckass MOJelb pPEalu30BbIBaNa KOHTHHYaIbHBIM MOJAXOA K
MOJIETUPOBAHUIO JUHAMUKH HEOJHOPOIHBIX CPEA: MOJIENbh YUWUThIBAJIa MEKKOMITOHEHTHBIH
00MEH MMITYJIbCOM, a TaKXKe MEKKOMITOHEHTHBIHM TeruroooMeH. Hecyiias cpenma onuchiBaigach
KaK BSI3KUM, CKHMaeMbli, TEIUIONPOBOAHBIN Ta3. YpaBHEHHS MAaTeMaTUYeCKOW MOJeNu
JIOTTOJTHEHBI HAYaJIbHBIMA W TPAHWYHBIMH YCIOBHSIMH. VccrmemnoBaHO BiHMSHUE (HDHU3UUCCKOM
IJIOTHOCTA MaTtepHualia JUCIEPCHONM KOMIOHEHThl Ha HHTEHCHUBHOCTh MEXKKOMIIOHEHTHOI'O
CKOPOCTHOT'O CKOJIBKEHHUSI B DJEKTPUYECKH HEUTPAJIbHOM U DIEKTPUUECKU 3apsKEHHOM

Ta30B3BECCAX.

KuarwueBble c10Ba: YHCJIEHHOE MO€/JIMPOBaAHUE, T'a30B3BECH, MHOFO(bafSHbIe Cpeabl, CuJjia
KmeHa, MO€/IM IIVIOTHOCTH JIEKTPUYECKOI0 3apsjaa, Memq)amoe B3aMMO/IeiiCTBHE.

NUMERICAL STUDY OF THE INFLUENCE
OF THE DENSITY OF A DISPERSED COMPONENT ON
THE INTENSITY OF INTERCOMPONENT HIGH-SPEED
SLIDING IN AN ELECTRICALLY CHARGED GAS
SUSPENSION

D.A. Tukmakov and N.A. Tukmakova

The work is devoted to mathematical modeling of the dynamics of inhomogeneous electrically
charged media. The dynamics of gas suspensions, i.c., solid particles suspended in a gas, was
studied. The mathematical model implemented a continuum approach to modeling the dynamics
of inhomogeneous media - the model took into account intercomponent momentum exchange,
as well as intercomponent heat transfer. The carrier medium was described as a viscous,
compressible, heat-conducting gas. The equations of the mathematical model are supplemented
with initial and boundary conditions. The influence of the physical density of the material of the
dispersed component on the intensity of intercomponent high-speed sliding in electrically
neutral and electrically charged gas suspensions has been studied.

Keywords: numerical simulation, gas suspensions, multiphase media, Coulomb force,
electric charge density models, interfacial interaction.
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®A30BBIE PABHOBECHS BEH3UJIOBOI'O CITUPTA
C JUOKCHUJIOM YTJIEPOJIA U IPOIAHOM

K.M. ®an, C.B. Ma3zanos, P.P. Hakunos, 3.U. 3apunos, ®.M. ['ymepoB

[IpencraBnen aHanmu3 (a30BOro IMOBEACHUS OWHAPHBIX CHUCTEM, BKIIOYAIOIIUX OJHOTO W3
NpE/ICTABUTENIE  apOMaTHYECKUX CHUPTOB ((EHWIITaHONA) M JIByX IOTEHIHAIBHBIX
OKCTPAreHTOB, IPEIIONIaraeMbIX K HCIIOIb30BAaHHIO B CBEPXKPUTHYECKOM  (DIFOMIHOM
cocrosHuu. IIpoBemeHO wHcciemoBaHHe  (PA30BOTO  COCTOAHHMA — TEPMOAMHAMHYECKUX
cucteM CO, — OEH3WIOBBIH CIUPT W TPONAH — OEH3WIOBBIA CIUPT B OKOJOKPUTHYECKOU
00JIaCTH COCTOSIHUSI C MCIIOJIb30BAaHHEM ONTHUYECKOW SYEHKH BBICOKOTO naBiieHus. [lomydeHs
BIIEpBbIC JaHHbIE 1O ()a30BBIM DPAaBHOBECHUSIM CHUCTEMBl NpONaH — OCH3WIOBBIH CIHPT.
3aduKcupoBaHbl COCTOSHUS Pa3THIHON (Pa3HOCTH.

KioueBble ciioBa: ¢a3oBble paBHOBeCHsl, OEH3WJIOBBIN CHUPT, JAUOKCUA YIJepoaa,
NMPONaH, CBEPXKPUTHYECKHE YCIOBHSI.

PHASE EQUILIBRIUM OF BENZYL ALCOHOL
WITH CARBON DIOXIDE AND PROPANE

Q.M. Phan, S.V. Mazanov, R.R. Nakipov, Z.1. Zaripov, and F.M. Gumerov

An analysis of the phase behavior of binary systems is presented, including one of the
representatives of aromatic alcohols (phenylethanol) and two potential extractants intended for
use in the supercritical fluid (SCF) state. The study of the phase state of the thermodynamic
systems "CO2-benzyl alcohol" and "propane-benzyl alcohol" in the near-critical region
of the state was carried out using a high-pressure optical cell. For the first time, data on phase
equilibria of the "propane-benzyl alcohol" system were obtained. The states of different phases
are fixed.

Keywords: phase equilibrium, gasoline alcohol, carbon dioxide, propane, supercritical
conditions.
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TEXHOJIOI'MYECKOE TPOEKTUPOBAHHUE
METAJUJIOPEKYIIUX CTAHKOB C UIIY

B.B. Enudanos

[pennoxxeH MOAXOA K TEXHOJIOTHYECKOMY MPOEKTUPOBAHUIO METAJUIOPEKYIIUX CTAaHKOB C
UIlY QopmupoBaHueM HX (QYHKIHOHAIBHBIX MOJEIeH U (YHKIMOHAIBHO-CTPYKTYPHBIX
MoJeiIed ¢  NpUMEHEeHHeM  (YHKIMOHAIBHO-CTOMMOCTHOrO  aHanu3a.  [IpuBeneHsl
(G yHKIMOHANBHAS ¥ (PYHKIIMOHAIBHO-CTPYKTYpPHAsI MOJIENN MeTajutopexyiero cranka ¢ YITY,
NpeIHa3HaYeHHOro It 00pa0OTKHM TpyNmbl jAeTaleid Tma (hIaHIeB, KPBHILEK, CTAKaHOB IO
knaccupukatopy ECK/I.

KnroueBble cji0Ba: MPOEKTHPOBAHUE, METAJUIOPEKYUIMil CTAHOK, MOJAE]b, CTPYKTYypa,
aHAJIN3, IeTaJb, [PyNna.

TECHNOLOGICAL DESIGN
OF CNC METAL-CUTTING MACHINES

V.V. Epifanov

The article proposes an approach to the technological design of CNC metal-cutting machines by
forming their functional models and functional-structural models using functional-cost analysis.
Functional and functional-structural models of a CNC metal-cutting machine designed for
processing a group of parts such as flanges, caps, cups according to the ESCD classifier
are given.

Keywords: design, metal-cutting machine, model, structure, analysis, detail, group.
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DOPAKTOI'PADPUSA N3JIOMOB U ITPUYNHBI
PA3SPYIIEHWS MTOPITHEHN ABC BECHUJIOTHBIX
JIETATEJBHBIX AIIIIAPATOB

®.U. Myparaes, U.B. Bacuibesa

HccnenoBan xapakrep pas3pyileHus MopinHed aBromoomiabHOro JIBC. MUKpPOCKOITHYECKUM
aHAJIM30M M3JIOMOB BBISIBJICHBI 3arps3HEHUS JIMTOrO MeTajla JuKBaTtamu. [lpuumHa
BO3HUKHOBEHUS WHIIMJCHTA HOCHT KOMIUICKCHBIM XapakTep (CoueTaHWe KOHCTPYKTUBHBIX U
9KCIUTYaTaI[MOHHBIX (PAKTOPOB), BhI3BAHA HEOJHOPOAHOCTHIO M CTECHCHHEM 3HAYUTEIBHBIX
TEMIIepaTypHO-CHIOBBIX Jie(opMalyii MeTallia, JIOKaau3auuel IposBICHUS ra30BoOi KOPPO3UH
MeTajuia paboueil MOBEPXHOCTH MOPIITHEH.

KiroueBble ciaoBa: mopmau JIBC, amoMuHueBblii JUTOl ciuiaB, JedeKTbl, HU3JI0MbI,
NPUYMHbI pa3pyuIeHuUsl.

FRACTOGRAPHY OF FRACTURES AND CAUSES
OF DESTRUCTION OF PISTONS
OF INTERNAL COMBUSTION ENGINES
OF UNMANNED AERIAL VEHICLES

F.I. Murataev and L.V. Vasilieva

The nature of the destruction of the pistons of an automobile internal combustion engine has
been studied. Microscopic analysis of fractures revealed contamination of the cast metal with
liquates. The cause of the incident is complex in nature — a combination of design and
operational factors, it is caused by the heterogeneity and constraint of significant temperature-
force deformations of the metal, the localization of the manifestation of gas corrosion
of the metal of the working surface of the pistons.

Keywords: internal combustion engine pistons, cast aluminum alloy, defects, breaks,
causes of failure.
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PE3EPBbBI POCTA
IPPEKTUBHOCTU U KOHKYPEHTOCIHOCOBHOCTH
PACHPEJEJEHHOHN MPON3BOJCTBEHHOM CUCTEMBI
1O ITPOU3BOACTBY U CEPBUCY
IQJEKTPOTEXHUYECKOI'O OBOPYJOBAHUA

M.®. Cadapranuen

Lenp  cratbum  3akmoyasiack B HCCIEAOBaHMM  pe3epBOB  d(ddexTuBHOCTH  H
KOHKYPEHTOCIIOCOOHOCTH PAaCIpe/IeIeHHOH MPOU3BOJCTBEHHOW CHCTEMBI 110 NPOU3BOJCTBY U
CEPBUCY DIIEKTPOTEXHUYECKOTO0 OOOpYIOBaHMS M OOOCHOBAHHMM MEp IO MX OCBOECHHIO Ha
OCHOBE CaMOCTOSITEIIFHON pa3paboTKu BHeApPeHUs HU(pOBBIX TexHOmorui. IccnemoBanue
MIPOBO/IMIIOCH Ha 0a3e OAHOr0 M3 KPYIHBIX TATAPCTAHCKUX MPEANPUSTHHA, OCYIIECTBIISIOIIETO
MPOU3BOJICTBO, MOHT&)X M OOCITy)XHBaHHE BBICOKOTEXHOJIOTHYHOTO JIIEKTPOTEXHHYECKOTO
o0opy/moBaHUsI sl CTPOMTENILCTBA ~ KOMMYHAIBHOW — MH(PACTPYKTYphl.  YUHTHIBas
pacIpeieleHHOCTh ~ TIPOU3BOJICTBEHHOM CHUCTEMBI M BaXKHOCTh  Pa3BUTHA  IU(PPOBBIX
WHCTPYMEHTOB yNpaBJI€HHs OOBEKTaMH KOMMYHAJIBHOH HMHQPPACTPYKTYpPbI, MPEIIOKEH
CTpaTEernvecKui Juist npeanpusaTus npoekt «Co3nanue ¥ BHEAPEHUE POrPaMMHO-AIIapaTHBIX
komiuiekcoB  (ITAK) MoHuTOpHHra (QYHKIMOHMpPOBaHHsS OOBEKTOB KOMMYHAJIBHOH W
MIPOMBILIIEHHON HHPPACTPYKTYPhD».

Knrouesbie ci10Ba: cucTtemMa, OpraHu3anys NPON3BOACTBA, ACNEHTPATN30BAHHAS CHCTEMA
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yInpaBjeHUsl, NPOrpaMMHO-aNNapaTHble KOMILIEKCHI, pecypchbl, NPONU3BOACTBEHHBII

IMKJI, DU} poBu3amms, 3¢ (peKTHBHOCTD.

RESERVES FOR THE GROWTH OF EFFICIENCY AND
COMPETITIVENESS OF A DISTRIBUTED PRODUCTION
SYSTEM FOR THE PRODUCTION AND SERVICE OF
ELECTRICAL EQUIPMENT

ML.F. Safargaliev

The purpose of the article was to study the reserves of efficiency and competitiveness of a
distributed production system for the production and service of electrical equipment and
substantiate measures for their development based on the independent development of the
introduction of digital technologies. The study was conducted on the basis of one of the large
Tatarstan enterprises engaged in the production, installation and maintenance of electrical
equipment for the construction of communal infrastructure. Taking into account the distribution
of the production system and the importance of developing digital tools for managing
communal infrastructure facilities, a strategic project for the enterprise “Creation and
implementation of software and hardware systems (HSS) for monitoring the functioning of
communal and industrial infrastructure facilities” was proposed.

Keywords: system, organization of production, decentralized control system, software and
hardware systems, resources, production cycle, digitalization, efficiency.
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PEAJIM3ALUSA ITPOEKTA 1O OPITAHU3ALIMU
EANMHOI'O CKJIIAJICKOI'O ITPOCTPAHCTBA
HA OCHOBE IPUHLIMIIOB JIOTUCTUKHU
N UHCTPYMEHTOB BEPEKJINBOI'O ITPOU3BOACTBA

P.1I. XacanoB, M.H. Ctsizkkun, M.®. Cadapranues, U.B. MopeBa

[IpencraBneHsl onMcaHue U pe3yabTaThl peanusanuu nuioTtHoro npoekra AO «I103uCy» mo
OpraHM3allMi EIMHOr0 CKJIQJCKOrO IPOCTPAHCTBA, B OCHOBY KOTOPOTO OBUI IIOJIOXKEH
KOMIUIEKCHBIM IIOIXO/, BKJIIOYABIIMK BBISBICHHE U aHalW3 NpooOJjeM, pa3paboTKy u
peanu3anuio MEpOIPHUITHI C Y4eTOM OCHOBHBIX IPHHIMIIOB JIOTHCTHKH M NPUMEHEHHEM
METOJI0OB M HWHCTPYMEHTOB OEpeXJIMBOrO IPOHM3BOJACTBA. BHeIpeHHe IpoeKkTa MO3BOIIIO
OpraHu3oBaTh pabOTy OJHOrO U3 CaMbIX OOJBIIMX CKJIAJOB TPEIANPHATHS C y4eTOM
COBPEMEHHBIX TOIXO0A0B K JIOTHCTHKE CKIAJUPOBaHMS M OpPTaHU3ALUH ITPOM3BOACTBA, & TAKXKe
MOJYYUTh SKOHOMHYECKHI 3 deKT 6onee 6,5 MITH pyoOsieit.

KirioueBble cjioBa: opraHu3anusi MPOW3BOJACTBA, OPraHH3aIMsl CKJIAICKOr0 XO03sIiiCTBa,
NPUHIMIBI JTIOTHCTHKH, METOAbI H HHCTPYMEHTbI 0€PeKIMBOro NPOM3BOICTBA, CKIAJCKHE
npolecchl, OH3HeC-TIPOLleCCHI, aJpecHOe XpaHeHHe, pPAIMOHAJM3amus Ppadovero
NPOCTPAHCTBA.

IMPLEMENTATION OF THE PROJECT
ON THE ORGANIZATION OF A SINGLE WAREHOUSE
SPACE BASED ON THE PRINCIPLES OF LOGISTICS
AND LEAN PRODUCTION TOOLS

R.Sh. Khasanov, M.N. Styazhkin, M.F. Safargaliev, and I.V. Moreva

The description and results of the implementation of the pilot project of JSC «POZIS» on the
organization of a single warehouse space, which was based on an integrated approach, which
included the identification and analysis of problems, the development and implementation of
measures taking into account the basic principles of logistics and the use of methods and tools
of lean manufacturing. The implementation of the project made it possible to organize the work
of one of the largest warchouses of the enterprise, taking into account modern approaches to
warehousing logistics and production organization, as well as to obtain an economic effect of
more than 6,5 million rubles.

Keywords: organization of production, organization of warehouse management,
principles of logistics, methods and tools of lean production, warehouse processes,
business processes, address storage, rationalization of workspace.
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O POJIA PETTUOHAJIBHOI'O
HAYYHO-OBPA3OBATEJBHOI'O KOMIIVIEKCA
B PA3BUTHUU ITPOMBIIIJIEHHBIX ITPOU3BOACTB
TATAPCTAHA

N.B. IOcynoBa, M.®. Cadapranues, A.I'. Apzamacosa, /I.K. Cesie3neB

Lenp cratbu cocrosia B (POPMUPOBAHUU CTPYKTYpPHI MPOrpaMMbl «HaydHo-TEXHOJIOrH4ecKoe
pasButue Pecnyonuku Tarapcran». B cratbe paccMaTpuBaeTcsi perdoHaNIBHBIA HaydHO-
00pa3oBaTeNbHBIH KOMIUIEKC KaK JpaliBep MNpPOMBIIUIEHHOI'O pPa3BHTHS PECHYOIHKH.
Peanuzanus nmporpamMmsl peaycMaTpUBaeT CUCTEMHYIO IBOJIIOIMIO Ka3aHCKOM arjaomepariy B
HAlpaBJICHUH pOCTa CYOIIGHTPOB 3aHATOCTH Kak A(PQPEKTUBHOrO HMHCTPYMEHTa IS
JIENEHTPATM3aluK HACEIICHUS M YIYUIICHUs YPOBHS KM3HU M Ka4eCTBa OKPY)KAIOIIEH CpeIbl.

KiroueBble coBa: JOJITOCPOYHBI TJIaH  pPa3BUTHSA  arjioMepanud, HAay4YHO-
TEXHOJIOTHIECKHI CyBepeHUTET, HAYYHO-TEXHOJIOTMYeCKO€e Pa3BHTHE, MIPOMBIILIEHHOCTD,
opranu3anus npousBojacTsa, Pecnyonuka TaTtapcran.

ON THE ROLE OF THE REGIONAL SCIENTIFIC
AND EDUCATIONAL COMPLEX IN THE DEVELOPMENT
OF INDUSTRIAL PRODUCTION IN TATARSTAN

L.V. Yusupova, ML.F. Safargaliev, A.G. Arzamasova, and D.K. Seleznev

The purpose of the article was to form the structure of the program "Scientific and technological
development of the Republic of Tatarstan". The article considers the regional scientific and
educational complex as a driver of the republic's industrial development. The implementation of
the program provides for the systemic evolution of the Kazan agglomeration in the direction of
the growth of sub-employment centers as an effective tool for decentralizing the population and
improving the standard of living and the quality of the environment.

Keywords: long-term plan for the development of the agglomeration, scientific and
technological sovereignty, scientific and technological development, industry, organization
of production, Republic of Tatarstan.



NMPUBOPOCTPOEHUE, METPOJIOINA
N AHPOPMALIMOHHO-U3SMEPUTEJIbHbLIE MPUBOPbLI U CUCTEMbI

VIK 535.083.2

OBBEKTbBI CPABHEHUSA A1 THO®OPMALIMOHHO-
W3MEPUTEJBHONU CUCTEMBI OBHAPY KEHUS
N NIAEHTUPUKALINN HAHOOBBEKTOB B ITPOJAYKTAX
BUOXUMHNYECKOI'O CHHTE3A

A.P.W. Anb-Xanaim, B.IL. llleroxBocToB, M.B. Makapuyk,
B.H. YepHbimios

[IpoBeneHo ucciaen0BaHue CBOMCTB BOIHBIX PACTBOPOB (CYCIIEH3UIT) HAHOPa3MEPHBIX 00HEKTOB
pa3INYHON KOHLEHTpaluuu (IoceoBaTeIbHOE pa3BeeHue). Pazpaborana MeToIMKa CO3MaHuA
00BEKTOB CpaBHEHUS sl MH(OPMALMOHHO-U3MEPUTEIFHON CHCTEMBI Ha OCHOBE CpEIbl C
MaJIol KOHIIEHTpalued HaHOKOMIIOHEHTOB, COOTBETCTBYIOIIEH aHOMAaJbHOW IMPOBOJUMOCTH.
[lokazaHa BO3MOXKHOCTH TIPUMEHEHUsI pa3pabOTaHHOW CUCTEMBI JUIS OOHApYXEeHUs W
UAeHTU(HUKAIUN HAHOKOMIIOHEHTOB OpPTaHHYECKOro IPOUCXOKACHUsS (HAaHOLEIUII0N03a) B
cpenax OMOTEXHOJIOTNUECKUX IPOLIECCOB C UCIIONB30BaHUEM 00pa31oB CPAaBHEHUS.

KitroueBble c10Ba: HAHOMATEPHUAJIBI, LEJUII0J1032, HHPOPMALIMOHHAN CUCTEMA, U3MepeHuUe,
uaeHTH(UKANMSA.

OBJECTS OF COMPARISON FOR INFORMATION-
MEASURING SYSTEM FOR DETECTION AND
IDENTIFICATION OF NANO-OBJECTS IN BIOCHEMICAL
SYNTHESIS PRODUCTS

A.R.I. Al-Khaialil, V.P. Shelokhvostov, M.V. Makarchuk, and
V.N. Chernyshov

An information-measuring system for the detection and identification of nano-objects
(cellulose) in biochemical synthesis products is considered, based on resonance phenomena
between the studied and reference media (objects of comparison). The properties of aqueous
solutions (suspensions) of nanosized objects of various concentrations (successive dilution)
were studied. A technique has been developed for creating comparison objects
for an information-measuring system based on a medium with a low concentration of
nanocomponents corresponding to anomalous conductivity. The possibility of using
the developed system for the detection and identification of nanocomponents of organic origin
(nanocellulose) in biotechnological process media using reference samples is shown.

Keywords: nanomaterials, cellulose, information system, measurement, identification.
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TPEXKOMIIOHEHTHBIN JATYUK BEKTOPA
BO3JIYIIHOM CKOPOCTH JJETATEJIBHOI'O
AIIITAPATA HA OCHOBE YJIBTPA3ZBYKOBOI'O METO/JIA
KOHTPOJISA HTAPAMETPOB HABETI'AIOIIETI'O
BO3YHUIHOI'O TIOTOKA

E.C. E¢ppemona, b.!A. Mudraxos, B.C. ConpaTkun

OG60CHOBBIBAETCS Ba’>XHOCTb 154 OrpaHUYCHUA Ha IpUMEHECHUE TpaaulIMOHHBIX u
pa3paGaTBIBaeMHX CpCACTB HM3MCPCHUA BCKTOpa BOSI[yIJ.IHOﬁ CKOpPOCTH, HNOCTPOCHHBLIX Ha
OCHOBEC aspOMECTPHUYCCKOIro, BUXpPEBOI0O U MOHHO-METOYHOI'O METOJ0OB KOHTPOJIA IMapaMETpOB
Ha6eraI0mero BO3AYHUIHOI'0 ITOTOKA. PaCCManI/IBaETCH (byHKHI/IOHaJ'II)HaH cxX€éMa, MOACIn
(l)OpMI/IpOBaHI/IH u OGpaGOTKI/I I/IH(l)OpMaTI/IBHI)IX CUT'HAJIOB M PACKPLIBAIOTCA KOHKYPCHTHBLIC
NpeuMymieCTBO MW HNEPCIEKTUBHOCTL  MPUMCHCHUA Ha  MaJOpasMCpPHBIX W APYTHUX
MUWJIOTUPYEMBIX U OECITUIOTHBIX JIETATEIbLHEBIX arrmaparax TPEXKOMIIOHCHTHOI'O JaT4yuKa
BEKTOpa BO3Z[yIJ.IHOI71 CKOpOCTH C OJHUM HCHOABWXHBIM TIPHUEMHUKOM KW BCTPOCHHBIM
BBIYHCIIUTECIIEM Ha OCHOBE YJIBTPAa3BYKOBOI'O MCETOJa KOHTPOJIA Ha6eraI0mero BO3YITHOI'O
II0TOKa, OGJ'IaZ[aIOH_II/IM HpOCTOﬁ KOHCprKHPIeﬁ, MaJIOii MacCOM M CTOUMOCTBIO.

KiroueBblie cioBa: jeTaTesbHBINH anmapar, BeKTOpP, BO3AyIIHAs CKOPOCTh, M3MepeHmue,
TPeXKOMIIOHEHTHBIH JaTYMK, YJIbTPa3BYKOBOW MeTOd, KOHTPOJb, Halerarommii
BO3AYIIHBIH TMOTOK, (YHKIMOHATbHAsE CXeMa, MOJeJH, CHrHaIblL, o0padoTka,
KOHKYPEeHTHbIe IPenMyllecTBa, IPpUMEHeHue.

THREE-COMPONENT SENSOR OF THE AIRCRAFT
AIRSPEED VECTOR BASED ON ULTRASONIC METHOD
FOR CONTROL OF INCOMING AIRFLOW PARAMETERS

E.S. Efremova, B.I. Miftahov, and V.S. Soldatkin

The importance and restrictions on the use of rare and developed means of measuring
the airspeed vector, based on aerometric, vortex and ion-tag methods for monitoring the
parameters of the oncoming air flow, are substantiated. A functional model for the formation
and processing of informative signals is considered and the advantages and prospects of using
competitive small-sized and other unmanned manned vehicles of a three-seat airspeed vector
sensor with a fixed receiver and calculated on the basis of an ultrasonic sensor of the oncoming
air flow, which have a simple design, low mass and constant design.

Keywords: aircraft, vector, airspeed, measurement, three-component sensor, ultrasonic
method, control, oncoming airflow, functional diagram, models, signals, processing,
competitive advantages, application.
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UCCJIEJJOBAHUE METOANYECKUX MMOTPEIMHOCTEM
BUXPEBON CUCTEMBI U3MEPEHUA
BBICOTHO-CKOPOCTHbBIX TIAPAMETPOB
JO3BYKOBOI'O JIETATEJIBHOTI'O AIIITAPATA

E.C. E¢ppemona, K.B. CoszaTkuna

PaCCManI/IBaIOTCH HEAOCTAaTKU TPAAUIUOHHBIX CHCTEM HU3BMEPCHUA BbICOTHO-CKOPOCTHBIX
napaMeTpoB, OIpaHUYUBAIOMINX WX IMPUMCHCHUEC Ha CBEPXJICTKUX W MaJOpasMEPHLIX
JICTATCJIbHBIX alraparax. 10 OINpCACIACT NCPCIIEKTUBBI OpPIFPIHaJ'ILHOﬁ CHUCTCMbI U3MEPCHUA
Ha BUXPECBOM MCTOAC KOHTPOJIA MNapaMETpOB Ha6eraI0mero BO3AYHIHOI'O0 IMOTOKa C MaJIbIMH
HWHCTPYMCHTAJIbHBIMU MOTrpCIIHOCTAMMU. Pa3pa6aTLIBaIOTCH AHAJIUTUYCCKUC MOJCIH,
MMPpOBOAUTCA PpacUCT W aHAJIM3 METOAUYCCKUX aAdPOJUHAMHUYCCKUX HOFpeIJ.IHOCTeﬁ BHXpeBOﬁ
CUCTEMBEI, 06yCJ'IOBJ'IeHHI)IX HUCKAXCHUAMU HCBO3MYIICHHOI'O BO3AYHIHOI'O II0TOKa IIpU
JBW)XCHUHN U o0TexaHuu (1)}03enﬂ>1<a JICTATCJIBHOI'O anrapara B MECTC YCTaAaHOBKU CHUCTEMBI.
HpOBOZ[I/ITCH KOJIMYECTBCHHAs OLICHKA MCTOAUYCCKHUX HOI’peH.IHOCTeﬁ N3MEPUTCIIbHBIX KaHAJI0B
CUCTEMBI U ITYTU UX YMCHBIICHUA.

KuarwueBbie cJioBa: H03ByKOBOﬁ JleTaTeJIbHbI’ afmapart, BBICOTHO-CKOPOCTHBIC
mapamMmeTpbl, UI3BMEPEHUE, BUXPEBAsAT CHUCTEMA, U3MEPUTEJIBHLIC KaHAIbl, METOAUYECCKHUEC
NOrpeHoOCTH, AHAIUTUYCCKHUE MOI€C/IN, PACYET U KOJIUIECCTBCHHAS OLICHKA.

ERRORS OF METHOD’S STUDY OF THE VORTEX
MEASURING SYSTEM OF SUBSONIC AIRCRAFT
PLANE’S ALTITUDE-SPEED PARAMETERS

E.S. Efremova and K.V. Soldatkina

The disadvantages of traditional systems for measuring altitude and speed parameters that limit
their use on ultralight and small-sized aircraft planes (AP) are considered. This determines
the prospects of the original measuring system based on the vortex method of monitoring
the parameters of the incoming air flow with small instrumental errors. Analytical models
are being developed, calculation and analysis of aerodynamic errors of method of the vortex
system caused by distortions of undisturbed air flow during movement and streamlining
the AP’s fuselage at installation site of the system is carried out. A quantitative assessment of
errors of method of instrumentation channels of the system and ways to reduce them is carried out.

Keywords: subsonic aircraft plane, altitude-speed parameters, measuring, vortex system,
instrumentation channels, errors of method, analytical models, calculation and
quantitative valuation.
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BOJIOKOHHO-OIITHYECKASA CUCTEMA USMEPEHUSA
TEMIIEPATYPHBI CITYTHUKA KAH-1

A.A. Ky3nenos, U.U. Bacuabes, LL1.P. Baimyumn, KA. JInnaraukos,
A . I'adbunyanun, U.A. Xaiinapos
B pabore npesicTaBieHO ONMCAaHUE ITOJE3HOW HATrPY3KH — BOJOKOHHO-ONTHYECKOW CHCTEMBI
u3MepeHus Temmeparypbl cnytHHka KAHM-1 ¢opmara xyOcar. JlaHO KpaTkoe ONMCaHHE
MPOOJIEMAaTHUKH UCIIONE30BAHHS BOJIOKOHHO-ONTHYECKUX JaTYMKOB B KOCMUYECKUX amNapaTtax B
cpe3e MHPOBOM HAayKH, ONHMCAHBI JTambl pa3pabOTKH IOJIE3HOW HAarpy3KH, €€ Ha3eMHBIX
WCIIBITAaHUH U PE3yJIbTaThl U3MEPEHHH B KOCMOCE.

KiioueBble ciioBa: Ky0caT, BOJTOKOHHbIE OPITTOBCKHE PellleTKH, BOJIOKOHHO-ONTHYECKHE
JATYUKH TeMIepaTypsbl, GOTOHHKA, HAHOCIYTHHK.

FIBER-OPTICAL SYSTEM FOR MEASURING
THE TEMPERATURE OF THE KAI-1 SATELLITE

A.A. Kuznetsov, LI. Vasiliev, Sh.R. Valiullin, K.A. Lipatnikov, and
D.D. Gabidullin, and L.I. Khaidarov

The paper presents a description of the payload — a fiber-optic temperature measurement system
of the KAI-1 satellite in the CubeSat format. A brief description of the problems of using fiber-
optic sensors in spacecraft in the context of world science is given, the stages of payload
development, its ground tests and the results of measurements in space are described.

Keywords: CubeSat, fiber bragg gratings, fiber optic temperature sensors, photonics,
nano satellite.
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K BOITPOCY NCITOJIB3OBAHUA METOJA
MAI'HUTHBIX HITYMOB J1JIA KOHTPOJIA
MEXAHUYECKHNX HATIPSIDKEHUI B U3IEJINSAX
KOHCTPYKIIMOHHBIX CTAJIEA

B.B. ®uunnos, /I.A. I'osioBuenko, A.A. Canpyask, J.A. Canayask

HpI/IBeZ[eHH PE3YIbTAThl 3aBUCUMOCTH cnyqaﬁHoro mpouecca rnepeMarinimuBadusa OT 3HAYCHUA
HaIpsPKCHHOCTH  ITOJIA TIEpeMarHn4uBaHus. HpaKTI/I‘IeCKI/I HCCIICAOBaH XapaKTECp H3MCHCHUA
om6a101ue171 MAarfvuTHOI'O myma Jid psaa 3HAYECHMI MHKpOHaHpH)KeHPIﬁ. HpI/IBeI[eHa MOACIIb,
OG’BHCHHIOH_[aH 0COOEHHOCTH U3MEHEHUS OHEPICTUYCCKUX MapaMETPOB MAIrHUTHBIX HIYMOB IIPpU
YIpYTOILIaCTUICCKOM I[E(l)opMI/IpOBaHI/II/I KOHCTPYKIITMOHHBIX cranei. CI[eJ'IaHI)I BBIBOJBI O
3aBUCUMOCTH PpacCTArUBarOIuX M CXUMAIOUINX HaHpH)KeHI/Iﬁ Ha OFI/IGaIOIJ_[yIO MAarHuTHOI' o

uryma.
KialoueBble cjioBa: MarHuTHble WIyMbl, ckaukun bapkraysena, Hepaspymarommii

KOHTPOJIb, (¢peppomarneTuxu, YHpyromjiactuyeckoe AedopMHPOBaHUE,
MMKPOHANPSIKEHUA, MAKPOHANIPSIZKEHU A, MeXaHMYeCKUe HaNpsiKeHUs.

ON THE QUESTION OF USING THE METHOD
OF MAGNETIC NOISE TO CONTROL MECHANICAL
INCLUSIONS IN STRUCTURAL STEEL PRODUCTS

V.V. Filinov, D.A. Golovchenko, A.A. Sandulyak, and D.A. Sandulyak

The results of the dependence of the random process of magnetization reversal on the value of
the strength of the remagnetization field are presented. Changes in the nature of the magnetic
noise envelope for a number of measurements of microstresses are practically investigated.
A model is presented that explains the features of the change in the parameters of energy noise
during elastic-plastic deformation of structural steels. Conclusions are drawn about
the dependence of tensile and compressive stresses on the magnetic noise envelope.

Keywords: magnetic noise, Barkhausen jumps, non-destructive testing, ferromagnets,
elastoplastic deformation, microstress, macrostress, mechanical stress.
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