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MMPOBJIEMBI MOJEJIUPOBAHUSA U ITPOEKTUPOBAHUSA
JABYXMOAYJbHOT'O O9MII3 C MACCUBHBIM POTOPOM

PaccMOTpeHBI 0COOCHHOCTH MOJIENMPOBAHMSA U MPOSKTUPOBAHUSA MAIIMH C MAaCCHB-
HBIMH POTOpPaMH, IPOOIEMBI CO3AaHHS IBYXMOAYJIBHBIX KOHCTpYKuuii OMIID, B3a-
MUMHOTO BJIMSHUS TI0JIeil PasiMYHOTO POJa W BONMPOC HEOOXOAMMOCTH IOJYYCHHS
MEXaHHYECKHE XapaKTePHCTUK paboyeil Harpy304HO-OXJIKAAIOIICH CPEIbL.

KnroueBble c1oBa: MoJennpoBaHue, MPOSKTHPOBAHUE, IBYXMOIYJIbHAs KOH-
CTPYKIIMSI, MEXaHUUECKUE XapPAaKTEPUCTUKH.

Beenenne. AKTUBHOE pa3BUTHE TEXHUKU M TEXHOJOTHMH, HaYaBILEECS
B XIX Beke, MpomoImKaeTcs M CeroHs eme Ooiiee akTHBHO. DHeprocoepe-
rarolye TEXHOJOTMU W MalluHbl, uMerone nosbimeHHbil KI1/1 BerxoasT
Ha nepBbIi maH. Co3aHue SHEProcOEperaomnx TEXHOJIOTHH UMEET Cile-
JYIOITHE TJIaBHBIC HAIIPABICHUS:

— nossiieHne KI1J] oTaenbHBIX 2IEMEHTOB CHCTEMBI TPeo0pa3oBaHus
SHEpruu;

— THOBBIIICHNE YAECIBHON MOIIHOCTH;

— CO3J]aHu€ MHOTO(QYHKIIMOHAJBHBIX YCTPOHCTB, B KOTOPBIX JHEPTHUS
CUCTEMBI IPAKTUYECKH MOTHOCTBIO UCIIONb3YETC .

JI71s1 TEXHOJIOTHYECKHUX CUCTEM, OOBEANHSIONINX IPOIECCH TPAHCTIOP-
THUPOBKH, HarpeBa, MepeMeNINBaHUs MaTepHUalIoB, HanboJee MEPCIeKTUBEH
MOCIEIHUI BapHAHT.

Takum 06pa3om, 00bEeMHEHNEM HECKOJIIBKUX OTAENBHBIX TEXHOJIOTH-
YECKHX IPOLECCOB, COOTBETCTBEHHO C OTAEIbHBIMH HCIOJIHUTEIbHBIMU
opraHam, re O0JbIIOe KOJINYECTBO SHEPTUH PACCEHBAIIOCH B BHJIE TEIUIA,
ObL1 pa3paboTaH enunblid nonupyHkoHaabHe DIIMD (ITOMII), rae Bee
TEXHOJIOTHYECKHE IPOLECCH BBIMOJIHAIOTCS B OJHOM yCTpOICTBe, a BBIfe-
JsieMas TeTIoBast YHEPTHUS HCIIONB3YeTCs A7l 00pabOTKH MaTepHrana.

Henb u 3agauun uccaenoBanuii. [lensio HacTosmel paboOTHI SBISETCS
MIPOBEACHUS aHAIN3a 0COOCHHOCTEH KOHCTPYKTUBHOTO HcTionHeHws [I9MIT
C MacCHBHBIM POTOPOM, a TaKxe MpobieM, BO3HUKAIOIINX HPH MOJEIHPO-
BaHUM U MPOEKTUPOBAHUH ABYXMOAYJIbHON MamuHbL [locTaBneHHble 3a1a-
YU SBJISIOTCS IPUOPUTETHBIM HaNpaBiIeHUEM Oy IyIUX UCCIIeIOBAaHHH.
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KoncTpykTuBHBIe M (yHKIHOHATbHbIEe ocodeHHocTH. B TIDMII
HE00X0IUMO OBIJIO BBITIOIHUTE HECKOIBKO YCIIOBHM, U TOTO 4TOOBI 0Oec-
MEYNTh KAa4eCTBEHHYIO 00paboTKy Marepuwana. J[Ba W3 HHX, MEIJICHHAs
CKOPOCTH HEPEMEICHNS, HIDKE, YeM Y OOJBIIMHCTBA MAIINH, ¥ MOBBIIICH-
HBIH HarpeB, OBUTH BBHITIONHEHBl HECTAaHTAPTHBIM CIIOCOOOM: pa3zpaboTaH
arperar, UMCIOIINHA MOIYNbHYI0 KOHCTPYKLIMIO M3 ABHTATEIBHBIX M TOP-
MO3HBIX MOJIYJIEH C BHEIIHUM MOJIBIM POTOPOM-IITHEKOM [1].

[ISMII B oTnuuue OT TPaAULIMOHHON aCHHXPOHHOM MAaIlluH C MacCUB-
HBIM POTOPOM UMEET 3aMETHBIC OTIHYHS:

— BHEIIHWH POTOP BBINOJHEH M3 TOHKOCTEHHOTO LWJIMHIPA, B KOTO-
POM IiTyOMHa NPOHUKHOBEHUS! MarHUTHOTO TOJISI UMEET TOT K€ MOPSIOK,
YTO TOJIIMHA CTCHKH;

— pOTOp SBIISETCSI HEMIOCPEICTBEHHO HCIIOJHUTEIILHBIM OPTaHOM M HE
HMEET BBIXOHOTO KOHIIA BaJIa;

— TEMIEpPaTypa CTAILHOTO POTOpPa MOXKET OCTUraTh 400°C, uro 3mHa-
YUTENILHO BIHMACT HA €r0 HJICKTPHUECKHE W MAarHUTHBIC ITapaMETPhl; KpOMe
TOTO, H3-3a HEMOCPEJICTBEHHOTO KOHTAakTa ¢ pabodell Harpy3o4Ho-
OXJIKIAIOMEH Ccpeloi, PacIoJIOKeHHOH HEPaBHOMEPHO, 3HAUCHMS STHX
IapaMeTPOB B PA3HBIX YACTIX POTOPA TaKKe CUIBHO OTJINYAETCS;

— IIDMII BcnencTBue MOAYIBHON KOHCTPYKIMM C JBUTATENbHBIM U
TOPMO3HBIM MOAYJIAMU pa6OTaIOHII/IM B NPOTHUBOBKIIIOUCHUU JId TOJIYYC-
HUsSI HM3KHMX YacTOT BpAILICHUS UMEET Pa3HyI IIyOHMHY HMPOHHUKHOBEHUS
MarHuTHOTO TI0JIS IO OCH POTOPA;

— HaJW4He JBUIaTEIIbHOTO M TOPMO3HOTO CTAaTOPHBIX MOJYJEH ¢ 00-
M BHEITHUM II0JIBIM (DEPPOMAarHUTHBIM POTOPOM YCIOXKHSIOT KaK JIMHA-
MHUYECKOE MOJIEITMPOBAHME, TaK M PEIICHHE 3a/1ad MX COBMECTHOTO MPOEK-
TUPOBaHMS. 3HAYEHHS CKOJIbXKEHHS HEOOXOIMMO ONpENeNiTh B COOTBET-
CTBHH C BBIPAKCHUEM

S :i—T(l—sH)il, 1)
A

TIE Py, Pr — YHCIIO IAP MOIKOCOB COOTBETCTBEHHO JIM 1 TM.

3Hak "+" COOTBETCTBYET BCTPEYHOMY, a "'—" — COINIaCHOMY BpaI[EHHIO
MarHuTHeIX nojei JIM u TM.

IIpu nmoxxmrouennn odmotkn JIM K Tpexda3zHoi HMEepBUYHOH ceTH C
gacroroii f, 0Opasyercs Bpaiatomeecs 2py — noiocHoe none Py, Moz Aei-
CTBHEM KOTOPOTO B MAacCHBHOM POTOpPE MPOTEKAIOT BUXPEBBIE TOKHU, CO3/1a-
eTcsl aCHHXPOHHBIA MOMEHT W pOTOpP BpamlaeTcss C  YacTOTOH
n, = ny (1 —sy), rue ny = 60 fi/py u Sy — ckonpxenue JJM. YacTora TOKOB B
potope — fr = f; Sp1.
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[Ipu moaKITIOYeHNH K TIEPBUIHOM ceTn cTtatopHO oOMoTkn TM ob6pa-
3yercs 2pr — MOMIOCHOE Iojie Pr, KOTOPOE HaBOIAHWT B MaCCHBHOM POTOpE
OJ1C ¢ yacToToit

fZT :g—-lo—(np inT)I ﬁ_;(l_sﬂ)il fl:ST'fl' (2)

Cxonpxenne St TM ompenensercs BeipaxkerneM (1). 3nak "+" B (1) n
(2) cOOTBETCTBYET BCTPEUHOMY, a """ — COITIACHOMY BpalleHHI0 noneit @y
u ®T'

OcnoBHoe none OTMII nononHsieTcs BBICHIMMU T'apMOHHKaMH 77 U
TakuM 00pa3oM (hOPMHUPYETCsI CIIEKTp IMOJIeH B IPOCTPAHCTBE, I'Ie KOHIICH-
TpUpYyeTCsl B OCHOBHOM 3Heprust MmaruutHoro nomns OTMII, a umenHo — B
BO3/YIIHOM 3a30pe€.

IIpoGaembl M 3agaun npoekTHpoBaHusi. Ilpu NpoEeKTUPOBaHUU U
moaenupoBarnu [I9MII npuxoaurcs pemars KadecCTBEHHO HOBBIE 3a/[auu:

— IpU co3laHuu MaremMatuueckod Mmozaenu IIOMII Bcraer Bompoc
yuéTa B3aMMHOTO BIIMSHHS Pa3IMYHOTO POJa MOJeH, Kak TO TEIIOBOTO U
aneKTpoMarauTHoro. Co3anue MaTeMaTHIECKUX MOJEIIEH ¢ yUEeTOM OHO-
BPEMEHHO IPOMCXOIAIINX M B3aHMOCBSI3aHHBIX 3JIEKTPOMArHUTHBIX, TEIl-
JIOBBIX, MEXaHWYECKHUX U JPYTHX IPOIIECCOB, BEChbMa 3aTPYAHUTEIBHO IO
MHOTHM TNpHYUHaAM [2], HO B YCIOBHSAX, KOT/Ia YCTPOHCTBO SABISIETCS MPU-
BOJIOM, HarpeBaTeleM, UCIIOJHUTEIbHBIM OPraHoM, SIBISETCs (PaKTHYeCKU
HEO0XOIUMOCTBIO.

— JPYyTUM Ba)XHBIM MOMEHTOM B MOJEIMPOBAHUH M NPOEKTUPOBAHHE
[IOMII sBasieTcss ero HeCTaHAApTHOE B3aWMOJAEWCTBHE C HArpy3Kou, a
WMEHHO pabodell Harpy309YHO-OXJKIAIOIIEH Cpeloi, pollb KOTOPOH B
HallleM CITy4ae BBIIOJIHSET ChITydHi MaTepHal.

— MOJEINPOBAHUE BIMSHUS CBHITYYEro MaTepuaia, B 3aBUCUMOCTH OT
ero coOCTBEHHBIX HapaMeTpoB (IIOTHOCTH, BJIAKHOCTh, apaMeTphl BHYT-
pEeHHEro TpeHus cpensl), Ha TemioBoe moie [IOMII, a takxke coszmanme
YCIIOBHOM MEXaHMYECKOW XapaKTEPUCTHKH HArpy3KH — IONOJIHHUTENbHBIC
3agaun Moaenuposanus [IOMIL.

B cBSI3u ¢ 3TUM MOKHO BBIZETUTH PsIJl HANIPABICHUI B PELICHUE MPO-
0JIeM IPOEKTHPOBAHUSI.

Ucxons u3 nasnauenust [IDMII, oueBHAHO, YTO HEOOXOIMMO BBIIIOJI-
HUTH TPEABAPUTEIBHBIA pacdeT paboueil Harpy309HO-OXJIAXIAIomen cpe-
p11 3§

— ONpeNeNUTh MOITHOCT HEOOXOJUMYIO ISl HarpeBa U CyIIKH Mare-
puana, Koropass OylIeT 3aBHCETb OT HPOW3BOJCTBEHHOW MOIIHOCTH KOM-
IUIEKCa, BXOJJHOH 1 TpeOyeMoil BIa)KHOCTBIO MaTeprana;
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— paccyMTath MEXaHHYECKYI0 MOIHOCTh HEOOXOJMMYI0 Ha Mepeme-
LIMBaHKUE U TPAHCIIOPTUPOBKY, UCXOSI 3 KOJMUYECTBA ChIPhS HAXO/ISIIETO-
cs B [IDMII B mporiecce pabOTH M €TO MEXaHUYECKUX CBOWCTB.

OmnpeneneHre MEXaHWYECKOH MOIMHOCTH Iiefiecoo0pa3HoO [enaTh Ha
OCHOBE MOJIENHU TOBEISHUS CHIyYyero Marepuania Ha IMHeKe Ha mojgodue
THIPOJMHAMUYIECKUX MOJEIEH BSI3KHX CPE]l.

CrlenyromuM 3TarnoM MPOSKTHPOBAHUS JTOJDKHO CTaTh (POPMHUPOBAHUC
MIPOCKTHON (HOMHHAJIBHOM) MOIIHOCTH. DaKkTHYecKas 3JICKTPOMAarHUTHAS
MOIIIHOCTh, TIepeIaBaecMasi POTopy, MPeodpa3yeTcs B MOJNIE3HYI0 MEXaHUYEC-
CKYIO U TCIUIOBYIO C HEKOTOPHIMH J1O00ABOYHBIMHU MOTEPsAMHE (puC. 1).

P P,
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Puc. 1 — 3HepreTquCKa5{ AuarpaMma rlpeo6pa3013aHI/I$[ AKTHBHOM MOIIIHOCTH.

OCOOCHHOCTH KOHCTPYKIIMH POTOPA, KaK MCIOJHUTEIHHOTO MEXaHU3-
Ma, HaKIAJbIBaeT CBOW OTIIEYaTOK Ha TNpoeKTupoBaHme. Ecim pasmepsl
MIPOBOJIAIICTO Tella HEOTPAaHHUYCHHO OOJIBIINE, TO JIEKTPOMATrHUTHAS BOJHA

~2/4 , e A u A, — TeKyliee U MaKCUMaJlb-

3aTyXaeT 0 3aKOHy A= Ay -e
HOE 3HAUEHHs COCTABIISIIOIIECH MOJIA; Z — KOOPAMHATA PACIPOCTPAHEHHS
9JIEKTPOMArHUTHOH BONHBL, A =./2p/ou,S — SKBHBAICHTHAs TIiyOWMHA

poHUKHOBeHU moiisi. To ects mpu Z = A, 4 = 0,37 A4,, [3]. Ho u3-3a BEI-
MIOJTHEHUSI POTOPa B BHJEC TOHKOCTCHHOTO IFIIMHIPA XapaKTep pacipocTpa-
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HEHHS TOJSA OTIMYACTCSA: COCTABILIIONINE MO B MaTepuaje poTopa Ipe-
TEpIIEeBAIOT MHOTOKPATHBIE OTPaKEHUS OT TOBEPXHOCTEH W MOCTEIIEHHO
3aryxaroT. Hanmdme oTpakeHHOH BOJHBI AJIEKTPOMArHUTHOTO TIOJISI BBI3BI-
BaeT B IIOJIOM POTOpE 3HAYUTEIFHOE YBEIIMICHHE PEAKTHBHOW MOIIHOCTH U
yMeHbIIeHHEe K03(h(HUIIeHTa MOIITHOCTH IBUTATEINA B TIesoM [3].

Pacuer memum poropa MOXKHO HPOWU3BOINTH C HCHOJB30BAHUEM CXEM
3amMereHus [4] B komOuHanuu ¢ pemeHueM audhepeHIuanbHbIX YpaBHE-
Huil. B [5] Ha ocHOBe Mojemu 000OMICHHON 3ICKTPHUUCCKON MAIIWHBI, SB-
JISTOIIEHcs 0a30BOM NIl BCEX MAIMH Poja IHIHHIPAYCCKUX ObLIA MOJY-
YeHa MaTeMaTHYeCKas MOJECIb ACHHXPOHHOTO IBUTATENSI C MAaCCHBHBIM
poropom. [lanmpHeiimmas aganTamnys MOJCTH YCIOBUSIM 3aJadyH JJIS MOJIOrO
poTOpa M MBYXMOIYJIBHOW CHCTEMBI M UCIIOJIE30BAHKUE €€ B CUCTEME aBTO-
MaTH3HPOBAHHOTO MPOCKTHPOBAHUS MTOJDKHA OOECIICYHTH BBICOKOE Kade-
ctBO pacyera [IOMII.

OnHO W3 TJIABHBIX HAIPABICHUN YHEPTOCOSPEKEHUS B DIICKTPOIPUBO-
Jie — UCTIONIb30BAaHUE CHCTEM MUTAHUS U PETYTHUPOBAHUS CKOpOCTU. Tak Kak
HAIlle YCTPOHCTBO UCXOHO SBISETCS IEKTPHUSCKON MAIIMHOW, TO CKa3aH-
HOE IPUMECHHMO U K HeMy. [IpH 3TOM B IpaKTHUKy BXOIHT y4YET HCIOJB30-
BaHUS CUCTCMBI MUTAHUS U PETYJIUPOBAHKS HA CTAJUU MPOCKTUPOBAHHSL.

ITo 3aBepiicHHIO MpoIecca MPOSKTUPOBAHUS IIEJICCOO0PA3HO BBIMOJI-
HUTH onTtuMu3anuto napamerpoB [IOMII. IIporpammy onTUMH3AIMH MOX-
HO BKJIFOYHTH B CHCTEMY aBTOMAaTH3UPOBAHHOTO NMPOeKTUpoBanus. LleneBoit
(GyHKIMEH MOXET CIIy)KHTh WHTErpajbHBId MOKazaTelb 3(QeKTHBHOCTH
YCTPOWCTBA BKIIIOYAIOIINH CTOMMOCTH TPOHM3BOJCTBA, CTOMMOCTh JKCILTya-
TaIUH, YICIBHYIO IPOU3BOJICTBEHHYIO MOIITHOCTH H T.JI.

Heobxonnmas mMpou3BOIUTENFHOCTh KOMIUICKCA HAKIAIbIBACT HEKO-
TOpBIE OTpaHWUYCHUSI HA IHAMETP W JJIMHY POTOpa, IIar ¥ BHEICOTY BUHTA
[THEKa, YToJl HaKJIOHA BUHTA W T.1., HO HE B aOCOJIOTHBIX BEIWYHHAX, a B
BHIC B3aWMO3aBHCHMOCTH. [lo3TOMy B TpoIlecC ONTHMHU3AIUH HYXKHO
BKJIFOYATh M WCIIOJHHUTEIBbHBIA OpraH, IIHEK, TI¢ 3TH MMapaMeTpsl OyayT
BapbUPYEMBIMHU.

IIpo6aembl 1 3agaun MoaeaupoBanusi. K nmpodiemam mojenuposa-
HUS OTHOCSITCS:

— MOJIEJIb IByXMOIYJIbHOM CHCTEMBI,

— OIpee/ICHUE YCTAHOBUBIIICHCS YaCTOTHI BPAIICHUS;

— perynupoBaHue (IIOAICPKAHNE) CKOPOCTH BPAIICHUS MPH MEpEeMeH-
HOW Harpyske.

[IpoToTun Moaenu IBYXMOIYJIBHON CHCTEMBI JJIS MCCIICIOBaHUS pa-
00THI OBLT TIOKa3aH M peanu3oBaHa B cucteme MatLab Simulink B [6], roe
OCHOBOH ObLTa MareMaTH4YecKas MOJENb Ha 0aze 000OIIEHHON IeKTpUYe-
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ckoif MammHH! [5]. OmHaKo B yKa3aHHOI MOJENH HE YYTCHBI OCOOCHHOCTH
pacupeneneHus neKTpoMarHuTHOro o B IIOMII oOycrmoBneHHBIE ero
KOHCTPYKIHNEH, a IMEHHO B3aMMOIPOHNKHOBEHHS TIOJICH IBUTATENLHOTO U
TOPMO3HOTO MOAYJIeH depe3 oOmuil peppoMarHUTHEIA poTtop U Bai. Ilo-
3TOMY HEOOXOJMMO NajbHEHINEe COBEPIICHCTBOBAHUE MPEATIOKEHHON MO-
JIeTI ¥ OTIPEICTICHNE KapPTHUHBI OISl B ANHAMUYECKUX PEKUMAaX.

OmnpeneneHre ycTaHOBUBIIEHCS 4acTOTHI BpAIlEHUs IMPU pa3HOU cTe-
IIEHU 3arpy3Ky MaTepHalia U pa3sHbIX €ro BXOJHBIX XapaKTePUCTUKAX BaXHO
BBUY HEOOXOIMMOCTH OIPEAEICHHs CTENEeHH ero oOpabOTKH M OLIEHKH
BBIXO/HBIX XapaKTePHCTHUK, TAK KaK OHU MOTYT OBITh HECTAOMJIBHBIMH, YTO
HEJIOMYCTHMO. B CBsI3M ¢ 3THM BO3HHMKaeT HEOOXOIUMOCTb PEryIHPOBAHMS
WM IPOCTO MOJIeP KaHUSI CKOPOCTH BpallleHUs IIPU IIEpEMEHHOM Harpyske.

PerynupoBaHue U mojaepKaHUE CKOPOCTH NPHU U3MEHCHHWH Harpys3Kd
u mapametpoB PHOC, a Taxke G€30MacHBIN ITycK IIHEKA MPH €ro MpeaBa-
PHUTENIFHON 3arpy3Ke WM 3alIThIOOBKE MOXKET OOECHeYdTh CHCTeMa dYa-
CTOTHOTO YIIPaBIICHHUS.

Hna ynemesnenus [IOMII xenareabHO MCHOIB30BaTh OJUH YacTOT-
HBII TpeoOpa3oBaTenb Ui MATAHUS BCEX MOAYJEH, MO3TOMY HEOOXOANMO
OIIGHUTH TEIUIOBYIO M MEXaHMYECKYIO MOIITHOCTh arperara B TaKOM pexuMe
paboThI.

KoHeuHbIM pe3ynbTaToM paboThl HaJl ONMUCAHHBIMU BBIIIE TpoOJieMa-
MU JJOJDKHO CTaTh co3iaHue MHorogdakropHoi monenu [IOMII mis uccne-
JIOBaHUS TUHAMHYECKUX PEKMMOB M IMOJHONH MaTeMaTHYecKOH MOeNu B
npuwioxkeHuu Juist npoextupoBanust [I9MII ¢ aBToMaTuueckoil nmporpamm-
HOM onTUMH3aLUEN KOHCTPYKIUH.

BriBOaBI.

1. OnpeneneHsl MpoOIeMbl B POEKTHPOBAHUN HONN(BYHKIIMOHATBHBIX
IIEKTPOMEXaHWYECKUX IpeoOpa3oBareneil ¢ BHENTHUM MAacCHBHBIM POTO-
POM H 337124y JAIIbHEHIIINX MCCIIEeI0BaHUH.

2. IIpoaHanm3upoBaHbl CYIIECTBYIONIIHE PabOTHI MO CO3AAHUIO Teope-
THYeCKOi 6a3bl MallMH C MACCUBHBIMH, TOJBIMH POTOPAMH U PELICHHIO
npobiiem coznanus 3 dexTuBHbIX [IDMII.

3. IlpeanoxeHbl MyTH pPelIeHUs HEKOTOPBIX MOCTAaBJICHHBIX 3a7ad: U3-
MEHEHHE HEKOTOPBIX CYMIECTBYIOIIMX MOIXOIO0B B MPOSKTUPOBAHUU H YCO-
BEpILIEHCTBOBAaHME MO/IEJIeil yCTpPOWCTBa U MPOLIECCOB B HEM; CO3/]JaHUE HO-
BBIX MOJHO(AKTOPHBIX MOJIEJIEH; UCIONb30BaHNE ONTHMHU3AINN YCTPOIHCTB
10 MHOTHM IapaMeTpaMm IIPpH NPOEKTUPOBAHUU.

4. Pe3ynbraThl HCCIIEIOBAHUM, U3JIOKEHHBIX B HACTOSIIIEH paboTe, Mo-
TYT UCIOJIB30BaThCs JUIsl NalbHEHINEro ONpeneNeHus ASUCTBUI B pa3BUTHU
Teopuu U MoaenupoBanuu IMIID, a Takxke HEMOCPEACTBEHHO MPH MPOEK-

ISSN 2079-3944. Bicnux HTY "XIII". 2013. N 51 (1024) 25



THPOBAaHUH ¥ ONTUMHU3AIMHA MHOTOMOAYNEHEIX [I9MII ¢ BHEmHIM (eppo-
MarHUTHBIM POTOPOM.
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3a6aoncknii Huxonaii HuxosaeBuu, npodeccop, TOKTOp TEXHU-
YecKHX HayK. 3alllUTUII AUIUIOM HHKeHepa B KoMMyHapckoM ropHo-
MeTajuryprudeckoM uHcTHTyTe B 1973 1. JluccepTanuio kaHguaaTa
TEeXHUYECKUX HAYK II0 CIEIHAIBHOCTH JJICKTPUUCCKHE MAIIMHBI 1
anmapatbl 3amuTHaI B 1991 r B MOCKOBCKOM TFOpHOM HHCTUTYyTE. B
2008 r 3amuTUI AUCCEPTALUIO TOKTOpPAa TEXHUYECKHX HAayk B Hauu-
OHAJILHOM TEXHHYECKOM YHUBepcHTeTe "XapbKOBCKHII MOJIMTEXHU-
dJeckuil MHCTUTYT'. 3aBemyromuii Kadeapoi “"DiekTpuuecKie Ma-
IUHEI ¥ anmapatsl” JIoH6acCcKOro rocy1apcTBEHHOIO TEXHHIECKOTO
yausepcurera. C 2005 r 3aHUMAaeT JOIKHOCTh MPOPEKTOpa 10 Hay4-
HOif pabote JloHOAaCCKOro rocyaapCTBEHHOTO TeXHUYIECKOTO YHUBEP-
cHTETA.

Hay4Hble HHTEpECH! CBSI3aHBI ¢ UCCIIENOBAHMSAMH MONU(YHKINO-
HaJBHBIX JJIEKTPOTEIIOMEXaHHYECKHX IIpeoOpa3zoBaTeNiell dHepTrHu
IS SHEProcOeperaroIiiX TeXHOJIOTHIA.

ILnmorun BaaauciaaB EBrenbeBuy, JIOIEHT, KAHAUAAT TEXHHYECKUX
Hayk. Jluruiom wHXeHepa 3amuTHi B JIoHOaccKOM — TropHO-
MeTamnyprudeckoM uHCTHTYTE B 2000 . B 2004 r 3amuTnn auccep-
TalUIO KaHAWJAaTa TEXHUYECKUX HayK B JIOHEIKOM HAaI[HOHAILHOM
TEXHUYECKOM YHUBEPCUTETE I10 CHELHAIBHOCTH DICKTPHYECKUE
MAIIUHEI ¥ alapaTel.

Hayunsle uHTEpechl CBSI3aHBI C OOBEKTHO-OPHEHTHPOBAHHBIM
MIPOCKTUPOBAHHEM IOIH(PYHKIMOHAIBHBIX JJIEKTPOTEIUIOMEXaHNYe-
CKHUX IpeoOpa3oBaTenell SHepruu. B HACTOSIIMI MOMEHT COCTOUT B
nokropantype Joul TY, Hayunslit koHCYnbTaHT 3abnoackuit H.H.
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CkpbLib Bsyecias BiagumupoBuy, acnupant. 3aluTHI AUIIOM
MmarucTpa B JJoHOaCCKOM rocy1apcTBEHHOM TEXHUYECKOM YHHBEPCH-
Tere B 2012 1.

Hay4nsle uHTEpechl CBSI3aHBI C OOBEKTHO-OPHEHTHPOBAHHBIM
[POrpaMMHUpPOBaHUEM, BHEProd((EeKTUBHBIM B3aHMMOUHTETPHPOBA-
HUEM TEXHOJIOTHH. B HacTOAIMIA MOMEHT COCTOUT B ACHHPAHTYpE
JonI'TY, nayunslii pykosoautens ILmorun B. E.
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IIpoGieMbl MOAETMPOBAHUS M INPOEKTHPOBAHHUS JIBYXMOJAYJbHOIO
IOMIID ¢ maccuBHbiM poropom / 3adaoackuii H.H., Ilatorun B.E., Cxpbuib
B.B. // Bicauk HTY "XIII". Cepis: IIpo6iaeMu ynOCKOHAJIECHHS €IEKTPHYHUX Ma-
wuH i anapatis. Teopist i npaktuka. — X.: HTY "XIII", 2013. — Ne 51 (1024). — C.
20-27. Bibmiorp.: 6 Ha3B.

Po3rnsiHyTi 0cOGIMBOCTI MOJETIOBAHHS | IPOSKTYBAaHHS MalllMH 3 MAaCHBHUMH
potopamu, mpoOIeMH CTBOPEHHS ABOXMOIYIbHUX KOHCTpYKUiii EMIIE, B3aemHOTO
BIUIMBY TOJIB Pi3HOTO POAY 1 MUTaHHS HEOOXiTHOCTI OTPHMAaHHS MEXaHI4HI Xapak-
TEPUCTUK POOOUOro HaBaHTAKYBAIbHO-0XOJIODKYIOUEr0 CepeIOBHIIIA.

Kii04oBi cj10Ba: MOJIETIOBaHHS, IPOEKTYBAaHHS, ABOXMOYJIbHA KOHCTPYKILis,
MeXaHI4HI XapaKTepPHCTUKH.

The features of modeling and designing machines with solid rotors, problem
of creating two-module designs of the EMPE, reciprocal influence of various fields
and problems the need to obtain the mechanical characteristics of the load-working
coolant are considered.

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