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HPOBJIEMBI MOJEJINPOBAHUA U TPOEKTUPOBAHUSA
ABYXMOAYJbHOTI'O OMII9 C MACCUBHBIM POTOPOM

PaccMOTpeHBI 0COOCHHOCTH MOJIENUPOBAHMS U MPOSKTUPOBAHUSA MAIIMH C MaCCHB-
HBIMH POTOpPaMH, MIPOOIEMBI CO3AaHMS ABYXMOAYJBHBIX KOHCTpYKuuii OMIID, B3a-
MMHOTO BJIMSHUS TIOJIE Pa3jIMYHOrO PoJa M BOIPOC HEOOXOAMMOCTH IOJIYYCHHS
MEXaHNYECKHE XapaKTEePUCTUK paboyeil Harpy304HO-0XJIXK/AAI0IIeH Cpe/ibl.

KnroueBble c10Ba: MoJennpoBaHue, IPOSKTHPOBAHUE, IBYXMOYJIbHASI KOH-
CTPYKIHS, MEXaHUUECKUE XapaKTePUCTUKH.

BBenenne. AKTHBHOE pa3BUTHE TEXHUKH M TEXHOJOTUM, HayaBUIEECs
B XIX Beke, MpOJOIDKASTCS M CETOMHS elle Oojiee aKTHBHO. DHeprocoepe-
rafIue TEXHOJIOTMHA M MaIluHbI, uMeromue mopsimeHHbi KIIJ[ Berxomsat
Ha TiepBbId M1ad. Co3maHue sHeprocOeperaronux TEXHOJIOTHI UMeeT cre-
JIYIOIINE TJIaBHBIC HAPABJICHUS:

— noBbrenue K1/ oTaenpHBIX 371EMEHTOB CUCTEMBI TPEOOpa30BaHUS
SHEPTUH,

— MOBBILICHHUE YAETBbHOM MOIIHOCTH;

— CO3/IaHUE¢ MHOTO(YHKIIMOHAJIBHBIX YCTPOWUCTB, B KOTOPBIX YHEPTHS
CHUCTEMBI MTPAKTUYECKH MOJHOCTHIO UCTIONB3YETCS.

JIIsl TEXHOJIOTHYECKUX CUCTEM, OOBEAMHSIONMIUX MTPOIIECCHI TPAHCIIOP-
THPOBKH, HArpeBa, MepeMeIINBaHus MAaTEPHAIIOB, HanOoIee MEPCIIeKTHBEH
MOCJIeTHUIM BapHaHT.

Takum 00pazoM, 00beTUHEHUEM HECKOJIBKUX OTIEIbHBIX TEXHOJOTH-
YECKUX IMpPOIECCOB, COOTBETCTBEHHO C OTACIbHBIMH HCTIOJHUTEIbHBIMU
opraHam¥, TJe OOJBIIOE KOJIMYSCTBO PHEPTUH PACCEHBAIIOCH B BUC TEILIA,
ObLT pa3paboTan eauHbld onudyHKIHOHANBHBIH DIIMD (IIOMII), rae Bece
TEXHOJIOTUYECKHE MPOLECCHl BHITIOIHSIOTCS B OJHOM YCTPOWCTBE, a BblIE-
JsieMasi TETUIOBast YHEPTHUS MCIIONB3YeTCs I 00pabOTKH MaTepHaa.

Heas n 3agaun ucciaenoBanuii. [{enblo HacTosIIEH paOOTHI ABISIETCS
MIPOBEICHUS aHAIN3a 0COOCHHOCTEH KOHCTPYKTUBHOTO HcTonHeHus [I9MIT
C MacCHUBHBIM POTOPOM, a TaKke MPOoOJIeM, BOZHUKAIOIINUX TPU MOJACITHUPO-
BaHUM U MPOCKTUPOBAHUU JIBYXMOAYJIbHON MamuHbl. [locTaBineHHbie 3a1a-
YU SIBJISTFOTCS IPUOPUTETHBIM HATPaBIIEHUEM OYIYIINX UCCIICTOBAHUIM.

© 3a6noackuii H.H., Ilmorun B.E., Ckpsuts B.B., 2013
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KoHcTpykTHBHBIE U QYyHKIHMOHANBbHbIE ocoO0eHHOcTH. B TIDMII
HE00X0IMMO OBLIO BBIITOJIHUTH HECKOJIBKO YCIOBHUH, I TOTO 4TOOBI 00ec-
MIEYNTh KAa4eCTBCHHYIO OOpabOTKy Marepuana. J[Ba W3 HUX, MeIJICHHAs
CKOpPOCTH IepeMeIeHHs, HIDKE, YeM Yy OOJBIIMHCTBA MAIlWH, U TOBBIIICH-
HBI HarpeB, OBIIM BBIITOJIHEHH HECTAaHAAPTHBIM CIOCOOOM: pa3paboTaH
arperaTt, UMEIONINA MOAYJNBHYIO KOHCTPYKIIMIO W3 JIBUTATEIBHBIX M TOP-
MO3HBIX MOJTYJIEH ¢ BHEUIHUM IOJIBIM POTOPOM-IHEKOM [1].

[IOMII B oTnuuue OT TPaJULMOHHON aCHHXPOHHON MAIIWH C MacCHB-
HBIM POTOPOM HMEET 3aMETHBIC OTIUYHS:

— BHCIIHUU POTOP BBIMIOJHEH M3 TOHKOCTEHHOTO LWJIMHAPA, B KOTO-
pOM TIyOWHA MPOHUKHOBEHUS MArHUTHOTO IIOJII UMEET TOT K€ MOPSJIOK,
YTO TOJIIMHA CTCHKH,

— pOTOp SBIISIETCSI HEMOCPEACTBEHHO MCIIONHUTEIHHBIM OPTaHOM U HE
HMMeeT BBIXOJHOTO KOHIIa Baja,

— TeMIlepaTypa cTaipHOro poropa moxer mocrurate 40°C, uro 3ua-
YUTEIBHO BIHUSET HA €r0 3JEKTPUIECKHE W MarHUTHBIC MTapaMeTphl; KpoMe
TOTO, W3-3a HEMOCPEACTBEHHOTO KOHTakTa ¢ paboyeil Harpy3odHO-
OXJIAXKJAIOIIEH Cpeoi, paclojoKeHHOW HEPaBHOMEPHO, 3HAUYEHMS 3THUX
MapaMeTPOB B Pa3HBIX YACTAX POTOPA TAKXKE CHIIBHO OTIMYACTCS;

— IIDMII BcaencTBue MOIYIBHOM KOHCTPYKIMM C ABUraTeIbHBIM U
TOPMO3HBIM MOJYJISMH PaOOTAIOMIMM B MPOTUBOBKIIOYCHUU UTS TOJyYe-
HUS HU3KHX YacTOT BPAIICHUS HUMEET Pa3HyH TIIyOMHY NMPOHUKHOBEHUS
MarHUTHOTO IOJIS IO OCH POTOPA,;

— HJIMYME JBUTATEIFHOTO W TOPMO3HOTO CTATOPHBIX MOXYJEH ¢ 00-
IIMM BHEIITHUM IOJBIM (eppPOMArHUTHBIM POTOPOM YCIIOKHSIOT Kak THUHA-
MHYECKOe MOJICIHPOBAaHUE, TaK M pPEIIeHHE 3aJad UX COBMECTHOTO IPOEK-
TUPOBaHMA. 3HAUCHUS CKOJBKEHHMSI HEOOXOANMO OTPENIENISITh B COOTBETCT-
BHU C BEIPAKEHUEM

St =z—;(1—sﬂ)il, (1)

TIE Py, pr — YHACIIO Hap MoIr0coB cooTBeTcTBeHHO JIM 1 TM.

3HaK "+" COOTBETCTBYET BCTPEYHOMY, a '—"' — COTJIACHOMY BpAIlCHHIO
MarHuTHBIX nojed JIM u TM.

[Ipn monkmoyennn oomMoTkn M K Tpex¢a3zHOH NMEepBUUHON CETH C
gactoToi f, 06pasyercs Bparmaromeecst 2py — IOTIOCHOE ToNe @y, MOX ACH-
CTBHEM KOTOPOTO B MAaCCHBHOM POTOpPE MPOTEKAIOT BUXPEBBIE TOKH, CO3/a-
€TCd AaCHHXPOHHBIH MOMEHT W pOTOp BpallaeTcsi C YacTOTOU
n, = n1 (1 -5y, rae ny = 60 fy/py n Sy — ckombxkenne JIM. YacToTa TOKOB B
porope —fpp = 1 5.
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ITpu moakITIOYEHUH K TIEPBUIHON CETH cTaTOpHOM oOMoTkH TM 006pa-
3yercst Zpt — moJirocHoe nose @, KOTOpOe HABOIUT B MAaCCUBHOM POTOpE
OJ1C ¢ gacroToit

_p | P -

fZT——T(npi'nT)— —T(l_S)I)i'l fl—STDfl. (2)
Ckonbxenne S TM onpenensercs BoipakenneM (1). 3nak "+" B (1) u

(2) cooTBeTCTBYET BCTpeUHOMY, a "—" — COTIIACHOMY BPAILCHHIO HMOJIEH Pp

u @T.

OcnoBHoe none OTMII nomonHseTcd BBICUIMMH TapMOHUKaMH 71j U
TakuM 00pa3oM (pOPMHPYETCS CIEKTP MOJCH B MPOCTPAHCTBE, I/Ie KOHICH-
TpUpYyeTCsl B OCHOBHOM 3Heprust MmarHutHoro noist OTMII, a umenHo — B
BO3JIYILIHOM 3a30p€.

IIpoGaemMbl M 3a7a4u NPOEKTUPOBaHMsA. [Ipy TPOEKTHpPOBAHUHN U
MozaenupoBannu [IIMII npuxonuTcs penarh Ka4eCTBEHHO HOBBIC 3a/1a4H:

— IIpY CO3JTaHUM MaTeMaTtudeckoir Moaenu [IOMII BcraeT Bompoc yué-
Ta B3aMMHOTO BIMSHHS Pa3IMYHOTO POJa MOJIeH, KaK TO TEIUIOBOTO M JJIEK-
TpoMarHuTHOTO. CO3/1aHNe MaTeMAaTHIEeCKUX MOJEJIEH C yU4eTOM OJHOBpe-
MEHHO NPOHCXOISIINX W B3aWMOCBS3aHHBIX JJIEKTPOMATHUTHBIX, TEIUIO-
BBIX, MEXaHHYECKMX M JAPYTrUX MPOLECCOB, BeCbMa 3aTPYJHUTEIHLHO IO
MHOTUM TpPUYHHAM [2], HO B YCIIOBHSX, KOTJIa YCTPONCTBO SIBISIETCS MPH-
BOJIOM, HArpeBaTelieM, UCIOTHHUTEIEHBIM OPTaHOM, SBISCTCS (DaKTUUCCKU
HEO0XOIUMOCTBIO.

— IPYTUM Ba)KHBIM MOMEHTOM B MOJICIMPOBAHUM U MPOEKTUPOBAHUE
I[IOMII sBnsieTcss €ro HecTaHAapTHOE B3aMMOICHCTBHE C HArpy3KoOM, a
AMEHHO pabodeil Harpy309HO-OXJIAXIAIOIIECH Cpeoi, poib KOTOPOH B Ha-
IIeM CITydae BBITIOTHSIET CHITYYIHiA MaTepual.

— MOJIEIUPOBAHNE BIMSHUSA CHITYyYEeTro MaTephasa, B 3aBUCHMOCTU OT
€ro coOCTBEHHBIX MapaMeTpoB (IUIOTHOCTH, BIAXKHOCTH, MApaMeTPhl BHYT-
PEHHErO TPEHUS CPeJbl), HA TemoBoe moje [IOMII, a Takxke co3maHue yc-
JIOBHOM MEXaHUYECKON XapaKTePUCTUKU HArpy3KH — JIOTIOJHUTENbHBIEC 3a-
nagyu MmoaenupoBanus [IDMII.

B cBsi3u ¢ 3TUM MO>XHO BBIJCNIUTH PAJl HANPABICHUM B peLICHHE MPO-
OJIeM MTPOCKTUPOBAHUS.

Ucxons u3 HazHauenus [IOMII, oueBUIHO, 4TO HEOOXOAMMO BBITION-
HUTH TPEABAPUTEIBHEIN pacueT paboueii Harpy304HO-OXJIAXKIAIONICH cpe-
L.

— OIPEIETUTh MOITHOCTh HEOOXOIUMYIO ISl HarpeBa M CYIIKH MaTe-
puana, Kotopas OyIeT 3aBHCETh OT NPOWU3BOACTBEHHON MOIIHOCTH KOM-
IJIeKCa, BXOJHOHN M TpeOyeMoii BIaXKHOCTBIO MaTepraa;
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— paccYMTaTh MEXaHHYECKYH) MOIIHOCTH HEOOXOAMMYIO Ha IMepeMme-
[IMBAHUE W TPAHCIIOPTHPOBKY, UCXOMIS M3 KOJIMYCCTBA ChIPhS HAXOMSIICTO-
cs B [IDMII B miporiecce pabOThI B €r0 MEXaHHIECKUX CBOHCTB.

Ompenenenne MEXaHHMYECKOH MOIIHOCTH IiejecooOpa3Ho JenaTh Ha
OCHOBE MOZIE/IM MMOBEACHHUS CHIMYYEero MaTepHaja Ha IIHEKEe Ha Iomo0ue
THIPOAMHAMHYCCKUX MOJCICH BI3KUX CPE/.

CrhenyromuM 3TarnoM MPOSKTHPOBAHUS TOJDKHO CTaTh (hOPMHUPOBAHUE
MPOEKTHON (HOMUHANBHOM) MomHOCTH. DaKkTHYecKast 3IEKTPOMATHUTHAS
MOIITHOCTh, TIepeaaBaeMasi poTopy, Ipeodpa3yeTcs B MONE3HYI MEXaHHYC-
CKYIO U TEIJIOBYIO C HEKOTOPBIMHU 100aBOUHBIME TTOTepsiMu (prc. 1).

. PM1T
P"’”ﬂ Peir

cTa YV Vv VvV VVvyYyy

|:,MEX i
P

nos.a P

T

P,ClOBT

Pz,q PZTEI‘IH.

CymmapHas
Tennosasi
MOLLHOCTb
Ha poTope

MexaHun4yeckas
MOLLHOCTb
Ha poTope

Puc. 1 —3HepreTquCKaﬂ JAuarpaMma HpeO6pa3OBaHH$I AKTUBHOM MOIITHOCTH.

OCOOCHHOCTH KOHCTPYKIIMH POTOPA, KaK MCIOIHUTEIBHOTO MEXaHU3-
Ma, HaKJIaJbIBa€T CBOW OTIEYATOK Ha MpoeKkThpoBaHue. Ecim pasmepsl
MIPOBOJIAIIETO TeJla HEOTPaHMICHHO OOJIBIINE, TO FIEKTPOMarHUTHAS BOJIHA

@_Z/A, rae A u A, — TeKkyllee U MaKCUMalb-

3aTyXaeT 10 3aKOHy A = Ap,
HOE 3HAYCHUsI COCTABISIONIEH MONA;, Z — KOOpAWHATA PAaCIpOCTPAHCHUS
9JEKTPOMATHUTHOH BOMHEL, A =.2p/op,S — SKBUBAJICHTHAs TIIIyOWUHA

NPOHUKHOBEHHMS Mot To ects mpu Z = A, A = 0,37 4,, [3]. Ho u3-3a BbI-
NOJIHEHUS POTOPA B BHIE TOHKOCTEHHOTIO LMJIMHIPA XapaKTep pacupocTpa-
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HEHHS TOJS OTJIMYASTCS. COCTABIAIONINE IOJSI B MaTepHalie poTopa Ipe-
TEpIIEBAIOT MHOTOKPATHBIE OTPAKEHHS OT IMOBEPXHOCTEH W TOCTEIIEHHO
3aryxaroT. Haimmgame oTpakeHHON BOJIHBI AMEKTPOMArHUTHOTO TOJS BBI3BI-
BaeT B IIOJIOM POTOPE 3HAYUTENHHOE YBEINICHNE PEaKTHBHOW MOIIHOCTH U
yYMEHbIIIeHHEe KO3 PUIIMEHTa MOIITHOCTH IBUTATENS B 1IeioM [3].

Pacuer menm poropa MOXXKHO HPOHM3BOIUTH C HCHOJB30BAHHUEM CXEM
3amelieHus [4] B KoMOHHALWK ¢ peleHHeM auddepeHIanbHbIX ypaBHe-
uuit. B [5] Ha ocHOBe Mopenu 00OOIIEHHON AIEKTPUUECKON MAIIKUHBI, SIB-
Jstroneiicss 6a30BOi IS BceX MaIlMH pojJia IMIMHAPUYECKUX ObuIa HOITy-
YeHa MaTeMaTH4ecKash MOJENb ACHHXPOHHOTO JABUTATENsl C MAaCCHBHBIM
poropoMm. [lanbHeimas agantanusi MOAEIH YCIOBUSM 3a/ladud JJIsl TIOJIOTO
poTopa M IBYXMOIYNbHOM CUCTEMBI M UCIONb30BAaHHE €€ B CHCTEME aBTO-
MaTH3HPOBAHHOTO MPOEKTUPOBAHUS JAODKHA 00ECICUYUTHh BBICOKOE KauecT-
Bo pacueta [IOMII.

OmHO W3 TTIAaBHBIX HANpPaBJICHUH YHEPTOCOEPEKEHUS B AIEKTPOIIPHUBO-
JIe — ACTIOJIb30BAaHNE CHCTEM IMHUTAHUS M PETYyINPOBAaHUS CKOPOCTH. Tak Kak
Hallle YCTPOMCTBO UCXOHO SIBJISIETCS JIEKTPUUECKOM MAIIMHON, TO CKa3aH-
HO€ IPUMEHUMO U K HeMy. [Ipu 3TOM B MPaKTHKY BXOIUT YYET HCIOIB30-
BaHMS CHCTEMBI IUTAHUS U PETYJIUPOBaHUS Ha CTaIUH IIPOSKTHPOBAHUS.

ITo 3aBepieHMIO Mpolecca MPOEKTHPOBAHMS 11€IECO00Pa3HO BBHITION-
HUTH onTuMmusaiuo napaMmerpos I[IOMII. Ilporpammy onTumMH3anuu MOX-
HO BKJIIOYHMTH B CUCTEMY aBTOMaTH3MPOBAaHHOI'O IIPOEKTHpOBaHwMs. L{eneBoit
(GyHKIMEH MOXET CIIy)KHTh WHTErpajbHBIA IOKazaTelb 3(PQEeKTUBHOCTH
YCTPOWCTBA BKIIIOYAIOIINH CTOMMOCTD MPOM3BOJACTBA, CTOMMOCTH JKCILTya-
TaIUH, yACIbHYIO IPOU3BOJICTBEHHYIO MOITHOCTH H T.JI.

Heo0xonnmasi mpou3BOANTENFHOCTh KOMIUIEKCA HAKJIaIbIBa€T HEKO-
TOpBIE OTPaHWYCHUS HA IWAMETP W JJIUHY pOTOpa, IIar M BHICOTY BUHTA
ITHEKa, yroj HAaKJIOHA BHHTA W T.O., HO HE B aOCOJIOTHHIX BEIMYMHAX, a B
BHAE B3auMo3aBHCHMOCTH. IlosTOMy B mpoIiecc ONTHMH3ALUU HYKHO
BKJIIOYaTh W HCIIOJIHUTENIBHBIN OpraH, IIHEK, TA€ 3TH MapaMeTpsl OymyT
BapbUPYEMBIMH.

IIpo6aembl 1 3anaun MoaeauposBanus. K npobiemam Mozenuposa-
HUSI OTHOCSITCSI:

— MOJIEJIb IBYXMOJYJIbHOW CHCTEMBI,

— OmpeJieNieHNe YCTaHOBUBIICHCS YacTOTHI BpaIllCHNUS;

— peryaupoBanue (MOAAep)KaHue) CKOPOCTH BPAIICHUS MPH MTePEMCH-
HOM Harpyske.

[IpoToTnn mMomenu IBYXMOIYIBHOH CHCTEMBI [UIS MCCICIOBAHUS pa-
0oThI OBLI TOKa3aH M peanu3oBaHa B cucteMe MatLab Simulinks [6], rae
OCHOBOH OBLITA MaTeMaTHUYecKas MOJIeNlb Ha 0a3e 0000MEHHON dJIeKTpHUe-
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ckoii MaruHbl [5]. OfHAaKO B YKa3aHHON MOJEIU HE YYTEHBI OCOOEHHOCTH
pacnpeneneHus deKTpoMarautHoro mnois B [IOMII oOycnoBieHHBIE €ro
KOHCTPYKIHNEH, a IMEHHO B3aWMOIIPOHUKHOBEHUS IIOJIEH IBUTATENLHOTO U
TOPMO3HOTO MOIyJiel depe3 oOmmii GpeppoMarHuTHBIA poTop U Bai. [lo-
3TOMY HEOOXOAWMO JalbHeHIee COBEPIICHCTBOBAHUE MPEII0KEHHOW MO-
JIENTN ¥ OTIpe/IeTICHNE KapTHUHBI TIOJIS B AMHAMHYECKUX PEKIMAX.

OmnpezencHre YCTAHOBHUBIICHCS YaCTOTHI BPAIllCHHS NP Pa3HOM cTe-
TICHY 3arpy3KHd MaTepHualia ¥ Pa3HbIX €ro BXOJHBIX XapaKTePUCTUKAX BaKHO
BBHJy HEOOXOIMMOCTH ONPEACICHUS CTCICHU ero oOpabOTKH M OLCHKH
BBIXOJTHBIX XapaKTCPUCTUK, TAK KaK OHH MOTYT OBITh HECTAOWUIBHBIMH, YTO
HEJIOMYCTHMO. B CBSI3U ¢ 3TUM BO3HUKACT HEOOXOIUMOCTh PETYIHUPOBAHUS
WIH IPOCTO MOICPIKAHUS CKOPOCTH BpAIllCHHS TIPY IEPEMEHHOW Harpy3Ke.

PerynupoBanme u moxnepkaHne CKOPOCTH IPH U3MEHEHUW HArpy3KH
n mapamerpoB PHOC, a taxke Ge30macHbIi MyCK ITHEKA MPHU €ro MpeiBa-
PHUTENBHON 3arpy3Ke WM 3aIITHIOOBKE MOXKET O00ECTeYHTh CHCTeMa dYac-
TOTHOTO YTIPaBICHUS.

Jnst ynemesnenus [IOMII xenaTenbHO HCIIOJIB30BATh OJWH YacTOT-
HBIA TIpeoOpa3oBaTeNb ISl MUTAHUA BCEX MOIYJICH, IOATOMY HEOOXOIUMO
OIICHUTH TCIUIOBYIO M MEXaHHYECCKYIO MOIITHOCTh arperara B TAKOM PEXHME
paboTHL.

KoHneuHbIM pe3ynbTaToM pabOThI Haj OMUCAHHBIMU BBINIC TpoOIeMa-
MU JJOJDKHO CTaTh co3jaHue MHorodaktopHoir moxenu [IOMII mnst uccre-
JIOBaHUS JUHAMHYCCKUX PEKUMOB M IOJHOW MATEMaTHYCCKOW MOJICIH B
MIPUIIOKEHUU Ut TipoekTupoBanus [IOMII ¢ aBToMaTndeckoi mporpamm-
HOM ONTUMU3AIMEN KOHCTPYKIUH.

BriBoabl.

1. OmpeneneHbl MPOOIEMBI B POSKTUPOBAHUH TIOJTU( YHKITHOHATIHLHBIX
ANEKTPOMEXaHIMIECKUX MpeoOpa3oBaTesieii ¢ BHEITHHM MAacCHBHBIM POTO-
POM U 3aJ1a4¥l JabHEUIIIUX UCCIIeA0BAHUH.

2. [IpoaHamu3upoOBaHbl CYIIECTBYIOIIUE PaOOTHI MO CO3JaHUIO0 TEOope-
THYECKON 0a3bl MAllMH C MAacCHBHBIMHU, TOJBIMH POTOPAMH U PEUICHUIO
npoOiteM coznanus 3¢ pexTrBHBIX [IOMIT.

3. [IpennoxeHsl MyTH pelIeHUs HEKOTOPBIX MOCTABJICHHBIX 33a7a4. H3-
MEHEHHUE HEKOTOPBIX CYIIECTBYIOLIUX MOIXOJO0B B MPOCKTUPOBAHUU U YCO-
BEpIICHCTBOBAHUE MOJENIeH YCTPONCTBA U MPOLIECCOB B HEM; CO3/IaHUE HO-
BBIX ITOJTHO(QAKTOPHBIX MOJEJCH; UCIIOIb30BaHIE ONTUMH3AINN YCTPOHCTB
10 MHOTHIM TTapaMeTpam IpH MPOSKTHPOBAHUH.

4. Pe3ynbTaThl NCCIEAOBAHNN, U3JI0)KEHHBIX B HACTOSIIECH paboTe, MO-
T'yT UCIOJIb30BATHCS JJI AAJIbHEHIIETO ONpeAesieHHs JEHCTBUM B pa3BUTHUU
Teopun U Moaenuposannu DMIID, a Takke HENMOCPEACTBEHHO MPHU IPOEK-
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THPOBAaHUH ¥ ONTUMHU3AIIH MHOTOMOAYTbHEIX [IOMII ¢ BHemHuUM eppo-
MarHUTHBIM POTOPOM.
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3ab6aoacknii Huxoaaii HukxosaeBuy, mpodeccop, AOKTOp TEXHU-
YeCKUX HayK. 3allJUTUJI JUIIOM HHXeHepa B KoMMyHapckoM ropHo-
MeTautyprudaeckoM uHctutyte B 1973 1. JlMcceprauuio KaHaumara
TEXHUYCCKUX HAyK 110 CICHHAIbHOCTH JJICKTPUYCCKUE MAIIMHBI H
anmapathl 3amuTiI B 19911 B MOCKOBCKOM TOPHOM HHCTHTYTE. B
2008 r 3amuTHI AMCCEPTALMIO JOKTOpa TEXHHUYECKHX HayK B Ha-
[[OHAIIBHOM TEXHHYECKOM YHHBepcHTETe "XapbKOBCKHI ITOJUTEX-
HUYECKMH MHCTHTYT'. 3aBemyrommii kadenpoil "DiekTpuueckue
MamuHbl 1 ammapatsl’ JloH6acCKOro rocyJapCTBEHHOTO TEXHMYE-
ckoro yHuBepcutera. C 20051 3aHMMAaeT TOHKHOCTH IPOPEKTOpPA O
Hay4yHOH pabore JloHOAcCKOro rocyaapCTBEHHOIO TEXHHYECKOTrO
YHHBEPCHUTETA.

Hay4Hble WHTEpECH! CBA3aHbI ¢ UCCIICAOBAHUSIMHE HOMA(YHKIHO-
HAJIBHBIX 3JIEKTPOTEIUIOMEXaHHUECKUX MpeoOpasoBaTelieii SHepruu
UL DHEPTocOeperaronux TeXHOIOT Uil

Ilarorun Bragucnas EBrenbeBuY, JOLEHT, KaHIUAAT TEXHUYECKHUX
Hayk. Jlumuiom wmkeHepa 3sammTun B JloHOacckoM  ropHo-
MetamryprudeckoM uHctutyre B 2000r. B 20041 3ammTun auccep-
TalMIO KaHIWAaTa TEXHUYECKHX HayK B JIOHEIKOM HaIMOHAJIbHOM
TEXHHYECKOM YHHBEPCHTETE IO CIEIHAIbHOCTH DJJIEKTPUUECKUE
MaIIMHBI U aIlapaThl.

Hayunble uHTEpechl CBsA3aHbI C OOBEKTHO-OPHEHTUPOBAHHBIM
MIPOEKTUPOBAHUEM HOMH(YHKIHOHAIBHBIX JJIEKTPOTCIIOMEXaHuIe-
CKHX HpeoOpa3oBaTelnell SHeprun. B HacTosAmMIT MOMEHT COCTOUT B
nokropantype Joul ' TY, HayuHslit kKoHcyabTaHT 3abnoackuit H.H.
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Ckpbuib Bauecnas BiagumupoBud, actupanT. 3amuTl JUIIIOM
Mmaructpa B JIoH0acckoM rocylapcTBEHHOM TEXHHYECKOM YHHUBEPCH-
tere B 2012r.

Hayunsle uHTEpechl CBs3aHBI C O0BEKTHO-OPHEHTHPOBAHHBIM
HPOrPaMMHpPOBAHHEM, 3HEProd((eKTHBHBIM B3aHMOUHTETPHPOBA-
HUEM TEXHONOTHH. B HacToAImuMi MOMEHT COCTOUT B ACHHPAHTYpe
JonI'TY, Hayunslii pykoBoauTens Ilmorun B. E.

YK 621.313

IIpoéaeMbl MoAeIMPOBAHUS M  INPOEKTHPOBAHUS JABYXMOAYJIbLHOIO
IOMIID ¢ maccuBHbiM poropom / 3adaonckuii H.H., Ilnrorun B.E., Ckpbuib
B.B. // Bicauk HTY "XTIII". Cepist: IIpo6ieMu yIOCKOHAJICHHS CICKTPHYHUX Ma-
wuH i anapatis. Teopist i npaktuka. — X.: HTY "XIII", 2013. —Ne 51 (1024). -C.
20-27 bibmniorp.: 6 Ha3B.

Po3risiHyTi 0COOIHBOCTI MOJICTIOBAHHS 1 IIPOCKTYBAHHS MAlIWH 3 MACHBHUMU
poTtopamu, IpodIeMH CTBOPEHHST IBOXMOAYIbHUX KoHCTpykuiin EMIIE, B3aemHoro
BIUTHBY MOJIIB Pi3HOTO POy i mUTaHHS HEOOXiAHOCTI OTPHUMaHHI MEXaHiuHi Xapak-
TEPUCTUK POOOUOro HaBAHTAKYBAILHO-0XO0JIODKYIOUEr0 CEpPENOBHIIIA.

Kiro4oBi ciioBa: MoJe/I0BaHHs, NPOEKTYBAaHHS, ABOXMO/LYJIbHA KOHCTPYKILis,
MEXaHI4HI XapaKTePUCTHKH.

The features of modeling and designing machinek adiid rotors, problem
of creating two-module designs of the EMPE, reaiptdnfluence of various fields
and problems the need to obtain the mechanicabctaistics of the load-working
coolant are considered.

Keywords: modeling, designing, two-module construction, naegbal prop-
erties.
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