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Ha aBTopeoepaT AxccepTarlull Kpyrnona Kr.rplrlna Zropenu.ra <MO4enUpOnanue

renlOrfusu.reCrflX up6qecc6B B BbIcOKoqaCToTHOM IIoIIHOM AB[raTeJIe) flpeACTaBIeHHofi Ha

concKaHl,Ie yqor{oft cTeleHr4 KaEA AaTa TeXHHTIeCKI.IX HayK no cuelll4€u]bHocrl{ 05.07.05 -

"Tenlourre, 3IeKTpOpaKeTHbIe ABI,IfaTenI,I I4 3HeprcycTal{oBKlt JIeTaTenbHbIX anllapaToB"

.{uccepraquouna.fl pa6ora Kpyrnona K. I4. nocssqeHa BIDKHOfi I.I arryaJlbHor 3aAaqe

paspa6otrr.r u co3Aar{I{t BblcoKoqacrorltofo Ilouuoro aBllrareu (BrI I4!)'

Ao:rrue roar,r n sa[refi cTpaHe 3Har{ureJrbHoe BHrrMaHIie yAentnocb pa:pa6orxe r.r

ucc-rreAoBaHr.rlo 3JIeKTpopaKeTHba Agurareleft (3PD C a3IIMyTa,lbHbIM 4peftrpOlt SJISKTpOHOB -
aBr4rarenefi c ar{oanbrM c:roeu (,{AC) }r crarlroHapHlrx [na3MeHHbx ABllfareJrefi (CIP' rur

peanr.Barlr4r4 3aAaq KoppeKUIIu KocMLIqecKI.lx aflflaparoB (|{A) c 6omuuM cpoKoM aKrI'IBHOro

cyrqecrBoBaHr.rJr (cAC). v TOJIbKO B nOCJIeAHee BpeMt, B CBt3I',l C pocroM

3HeproBoopyxeuuocrz KA, [osBr4nacL Bo3MOXHOCTb rrpr-rMeHeHr.rr ua uux 3P,{ c BLICOK'IM

yaeJrlurrM rrMuynbcoM n soso6uosreHu pa6orrr rro co3aaHllro IjoHHLIX 4nurarenei (L1,{).

Hau6olee flpopa6oTarrnbry I{ IiccneaoBaHHbrM, KaK B 3alaAHbrx cTpaHax TaK r.r y Eac B cTpaHe

flBJrseTcA 14[luna KayQrrlaHa, OCHoBaHHbIfi Ha IlCIIoiIb3oBaHVv p3ps'g.a ngcrotHHoro ToKa B

MafHr,rTHoM [one. KoHcIpyKTItBHbIM npeI,IMyIIIecTBoM Bq I4A, cylqecTBeHno yBenntrl'IBaIoIqI4M

ero Ha,{exHocrr, r4 pecypc, .qBJrterct orcyrcrBl,Ie sJreKrpoaoB B pa3ptaHofi KaMepe (PK). KpoMe

Toro, orlaAaer Heo$xoAnMocrb B co3AaHlrn orHocI4TeJIbHo rsxenoft Ma.rHIrrHo[ cl{creMbl I'I

I,ICTOIIHI,IKA EE SNEKTPONI,ITAITI'.

oaHuM lrs cJroxHbD( TexHnqecKnx BorrpocoB co3AaHlrr B9 IIA ssnreT ct pa3pa6orKa ero

TennoBoft cxeMbr. PeureHrie MoxeT 66rrb .qocrrrrHyro Ha ocHoBe pacqeTl{o-3KcIIepI'IMeHTzIJIBHoIo

r.rccJreAoBaHr,rr, BK.[IoqaIotqelo pa3pa6oTKy MoAeJIefi TelJIOBbl4eJIeHI{t B 3JIeMeHTax

KOHCTpyKTIAU U O6O6UIeHHOfi MOAenr,r TeuJroor'r3r'rqecKHx npoqeccoB B KoHcTpyKqt4tx Bq I4A

pa3Jll4qr{Ofi pa3MepHOCTI.I, a TaKXe paspafiOTKy MSTO,4IIK 3KC[eplIMeHTanbHOlO O[peAeJIgHIIt

TeMlepaTypHtIX pacnpeaeJleHl-rft B pa3rl4tlHbrx o6pa3qax.

Tar<uv o6pa-:oM, axryarbHofi 14 BocTpe6oBar{Hofi 3aAarrefi TBJUIeTC' pa3pa6oTKa

pacrrerHoft TenJrOBOfi MoAenI{ Ha 3Tane SCKLI3HoTO [poeKTfipoBaHuc I,I MeTO.{Iirul

3KCnepr.rMeHTaJIbHofo o[peAeJIeHIIt TeMnepaTyp SJIeMeHTOB KOHCTpyKUI.II4 HA 3Ta[e

r.rccJre.{oBareJrbcKux, aoBoAorlHr'rx It fiocnea]Tolqux Ecflb]Tanufi Bq LIA.

,{uccepraquounas pa6ora Kpyrnona K.I'L nocssuleHa pa3pa6orKe Mo,ueJrI4 Te[JIoBbD(

lpoqeccoB B BrI I4A, npoBeAeHr{ro q}rcJreHHbD( r.r 3KcnepI4MeHT,uibHbD( IzccJIe,qoBaHI,Ifi

pacflpeAeJreHr.rr reMneparyp B o6pa3r{ax Brl z.,{ pa:nzuHofi pa3MepHocrl'r, a raKxe pa3pa6orKe

peKoMeHAarlr4fi no npoeKrl.rpoBaHl{Io IroHHo-onTl'Iqecxoft cucrel'llr (I4Oe)3oBFry woreleft.
to6r{fiit 0l.l[n AiAfi



Hay''ran HoBn3Ha paborrt cocrorzr B ToM, qro BlepBbre B oreqecrBeHHofi nparrure

PATPA6OTANA MOACJIb TEIJIOBbIX NPOqCCCOB AJI' IICCJIEAOBAH Ui  BH LI!,, CB,3bIBIIIOUIAff

napaMerpbl [iIa3MbI c renJIoBbIAeJIeHI'teM B gJreMeHTax KoHcrpynq[]r. Yvet lyvucrrrx relJIoBED(

[oroKoB n:ra:urr Brl-pasp.aga B flpeAiroxeHuofi pacveruoft MareMarl,qecKoi MoAorI4 no
cpaBHeHulo c I'I3BeCTH6lMr.r MOAeJrrMr4, paspa60rannr,ruu n fepuaHr.ru 4nx 4nararenefi RIT,
NO3BOJIXJI YBEII,II 4Tb CXOAI4MOCTb PE3YN'TATOB PACqCTA C ,(CNEPIIMEHTOM B ,,PEAEJIAX

unxeuepuofi ToqI{ocrI'I 5ol0. B peaymrare cpaBHI,ITeJrrHoro qucreHuoro r.r 3Kc[epv MeHTaIJIbHoro

aIJurtrca pa3nl4qHbx lrlOAelefi BQ I{,{ norca:auo, rrTo B KaqecTBe onpeAenfiouefo KpuTep]/tJ

TerrJroBoro cocrorHr4{ r,r Kpr.rrr{qecKux gna.reHr,rfi TenJroBbrx [oroKoB nau60,nee qerecoo6pa-:uo

ucllonb3oBarb rox I.toxHofo nyrra. ycrauoBneno, rrro Ajr, (axAoro pa3Mepa ABrrrarerr,
CY IECTBYCT KPI,ITI4IIECKOE 3HAqEHI,IE MOII{HOCTI4 AJI' IICIONb3OBAHI,I' MATEPI{ANA B KAqECTBE

gneKTpoAOB HOC. 3ro orpaflfiqeHr4e cepbe3Ho cKrBBrBaercr na os(bexrnnnocrr4 rBr4rarenefr.

Ilparrurecxan 3HaqnMocrr pa6orrr cocror{T B cJreAyrorqeM:

1' Paapa6orauna' aBTopoM qlrc.lreHHtuI Moaenb no3BoJrter erlle Ha 3Tane 3cxr,3Horo
npoeKTr,rpoBaHl,Ir ,qBr.rrareJlr onpeAenlrrb Kpr4T[qecK4e pexr,rMbr ero pa6orrr c roqKH 3peHEs
TEIIJIOBbIX I{AIPY3OK HA 9JIEMCHTbI XOHCTP}'KIIITU rE, r OCO6EUTTOCTI4, HA EOHHO-OrITI4qCCKYIO

clcreMy. TaK, na sTale rpoeKTrpoBaHr,rr Br{ I4A MorrlHocrbro 15-20 rBr, c rroMorq'ro
pa:pa6orannofi aBTopoM renrosofi Moaeirr npoBe.4eHhr pacqerbr repMr4.recKofi geQopuaqr.rv

enexrpo4on I{OC a onpe4eleuu flpeAgnbnbre pexr,rurr pa6oru goprrare]rr.

2' Ha ocnoge upoBe.qerr'brx pacqeroB pa.pa6oranrr peKoMeH,qarlul4 rlo [prrMe'eHrrro
Marepr.ranoB (n rou vracne nepcneKrlrBr{rrx) 4na ucnolr:oragr.r, B locneryrcqzx paspa6omax
BIII4.4.

3' Ilparruvecrufi unrepec raKxe flpercr:lBJrrer Bo3MoxHocr6 HaHeceHr4r floKobrrr4t Ha
oaerrpo4rr ZOC c uenblo cur4xeHru ax reMneparyp.

.{ocroeepnocrr noJryqe'Hr'rx pe3yJrbraroB UCCre40'anufi o6ycranlznaercr
rcrroJrb3oBal reM r43BeCTrrbx tpr.r:u.recri.rx uoAerefi rrJruBMeHHhrx npoqeccoB, oflpeae'rroq]rx
rerlJroBble floroKlr Ha eJIeMeHTBI KoHcrp]'(u'r.r Br{ I4A, ucrroJrb3oBaHr,reM AJrr pacqeroB
CCPNTQT,TqUPONATTHOTO IrPOIPAMMHOrO KOMIIJIEKCA ANSYS, flPI,IMEHCHI4EM ATTECTOBAHHO,

[3Mepr.rrenbHo' anlaparypbr (rennoBr.r3opa H 
^pyr,X 

eleueuron) Ar, [3MepeHr.rs reM[eparyp B
ycJIoBI'Itx BaKyj'N{a, a raKxe xopornefi cxoAr.rMocrLro paarrerHL,x H gKcnepr4MeHTiurbHbx

pe3yJrLTaTOB.

Ocnoonrre pe3yJrbrarbr pa6oru rr3JroxeHrr s aByx
peqeH3r.rpyeMbrx u3!.aHVflX, a TaKXe AoKnaAbrBaJrr,rcb B nep[o,4 c
rrerrrpHaArtrarr4 poccufi cxrx r.r MexlyHapoAHlx nouQepeuqurx.

HayqHbIX CTaTB'X, B

2013 r. no 2016 r. na



C.ireAyer orMert{Tr, rr HeKoropbre HeAocrarxu pa6orrr.
Bo-nepnrx, B Te*cre aerope@epara, pa-:gen <Hayrnax HoBrr3Ha pa6orbD) npeAcraBnerr

HeAocTaroqHo scHo a roqHo' KaKrre rroJroxeFua n AeftctnutenbHocTll tBJI.r{IoTct H0BbIMI,I

HAYIIH'IMI,I IIOJIO)I(EHI,I'MI,I. HE NCE NPANE4EHHbIE B 9TOM PiBACJIE UOJIOXEHII, OTDAXAIOT

4eftcrnurelrno HoBlre HayqHbre pe3ynrTarbr r{ccle4onaur.rfi, npoBeAeHHbre aBTopoM.

Bo-nroprrx, n anrope$epare cKa3a'o, qro B pacqer'yro MoAenr, BBeaeHBr KoI{TaKTHhIe

COIIPOTIIBJIEII 
' 3JIEMCHTOB KOHCTPYKIII4I.I, OIHAKO HE IIOKA3AHO KAK KOHKPETHO ArO 6rUO

peuILI3OBaHO 14 He [pIrBeIeHLI I,IX XapaI(TepI{bIe qHcJloBbre 3HaqeHlrq.

B-rperuzx, nrr6op uero4a H3Mepeua.s reMneparyp 3neMer{ToB Koucrp}xqzn B
naxyylrrofi KaMepe c [oMorrl'io renJroB'3.pa r.rMeer cBoro cnequ$r.rxy ,n o[pe,{ene'Hbre
TpyAHOCTn' Het .{ocraroquoto o60cuonaHux, 60ree no4po6noro cpaB'r.rren'Hor. A*aJln,sa rt

''PEI,IMYI4CCTB 
9TO.O METO.IIA B CPABHEIII4II C .{PYII4MI, METOAAMI,I OIPCAEJICHII, TCMNEPAT}?.

oAnaro, caeJraH''re 3aMe'a'ufl' He c'r,rxaror BbrcoKoro Hayq'o-rexHr,rqec*oro ypoBH.f, r,
ripaKTlqe.Koi 3'aql'rMocrr'r urnomreunofi pa60trr, ocuonuue pe3ynbrarbl Koropofr orpu,(eHbl B

aocraroqHoM KoJruqecrBe uy6:ruraqzfi .

Peqeu:upyeuax .4r'rccepraqroHrrzur pa6ora yaoBJierBoprer BceM rpe6onauuxu
floroxeHus BAK o rtopqAxe npficyxleur.t, yr{eH6rx creueHefr, npeAbrBJireMHX K
KaHAr'r'qarcKr4M Arrcceprarlr4rM, a ee aBrop, Kp1'rnor Knpunn tr4ropenuv, 3acJryxr,rBaer
flpucyxAerrll{ yveuoft crenenu xaHAr.rAara rexnr,rqecKux HayK no cnerlvan6Hocrr{ 05.07.05 _

<Tenrorsre, 3neKrpopaKer'bre aBr4farelrr4 r.r grieproycraHoB*r4 JrerareJr'Hhrx aflnaparoB).
orgnn na arrope$epar paccMo'rpe' ra o4o6peu Ha 3aceAa'Wcerqur J\b12 HTC @fyII

{Hl{}Irraaur (npororoa J\b 1 5 or24.1I.2017r.\.

I,I.o. Ha.ra,lbHlzKa or,uena 4101

B,llVrrv f uayrnsrfi corpy.lHl.rK or,rrena 4l0l
((l-lariHo-TexHr.lgecKoe conpoBo)IqeHHe Hasei\.IHofi
rxcnepunaeHraltHofi orpa6orru !r nerHHe
r,rcflhrTaHr.rr ABLrfaTeJIbHr,x ycTaHOBOKD, K.T.H.
141070, Mocroncxas o6aacrr, r. Koponen,
fluonepcra.e,4. Ten. : 8 (495) 513_43_36
E-mail: PilnikovAV@tsniimash.ru

IO.f. fycen

6ffi*4^.B. flzn'ruros
YJI.

IloAnucu IO.f . fycena r.r A.B.
yAocroBeprrc: f naBnbrfi y.reHBrft
I{HlII4uaur, 4.r.H., npo$eccop
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