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IKCIIEPUMEHTAJIBHBIE NCCJIEJOBAHUA
HUJINHAPUYECKOI'O ITIBE3OJIEKTPUYECKOI'O
ITPEOBPA3OBATEJIA ITPU SJIEKTPUYECKOM UMITYJIbCHOM
BO3BYXAEHUU

Beenenue

VYcaoxugompecss — peXUMBbl  JKCIUTyaTallid  MbE303JIEKTPUUYECKHUX
npeoOpazoBarenei, KOTOpPbIE CBSI3aHbI C MCMIOJBb30BAHUEM BO30YKIAIOIINX
AIEKTPUUYECKUX CUTHAJIOB CJIIOKHOW KOH(PUTYpallUuH, a TaK)Ke HATUIUEM JAPYTrUX
(bhaxTopoB, TpeOyIOIUX ydeTa MEePEXO0IHBIX MPOIIECCOB B
nbe30npeodpazoBarensx, OO0YCIaBIMBAIOT IOBBIINICHHbBIE TpPeOOBaHUS TIpU
BBHIOOpPE MCXOAHBIX MATEeMaTHUYECKUX MOJICJICH, OMKMCHIBAIOIINX B3aUMHOE
npeo0pa3oBaHre WX MEXaHUYECKHUX U DJIEKTpUUYecKux mnosied. [lpu sTom BaxkHO
pacrioyiarath MHGOpPMAIME O JIOCTOBEPHOCTH, C KOTOPOM OTHU MOJIEIH
OIMCBHIBAIOT pealibHble (usmueckue mnporeccel. B paborax [1-5],[7] u
MOCJICYIONINX MyOIUKAIUAX, TOCBSIIEHHBIX TEOPETUYECKUM HCCIIECIOBAHUIM
HECTAIlMOHAPHBIX  PEKUMOB PpalbOThl HMIUHIAPUYECKUX H  CHEpUIECKUX
npeoOpa3oBareyieil, B Ka4yeCTBE PACUETHON MNPUMEHSJIACh MOJCNb JTUHEUHOU
TEOPUU  DJEKTPOYNPYTrOCTH WM  DJIEKTPOYNPYTUX  [MUIMHIAPUYECKUX U
chepuueckux obosmouek [6]. Ha camom gnene, QopMa peasbHOro
npeoOpazoBarenss  OTJIMYAETCSs OT  HUJCATbHOM  IWJIMHIPUYECKOW WU
chepuueckoil GopMbl HATUYUEM TOPILEBBIX KPBIMIEK IS IUIMHIPUIECKOTO
npeoOpa3oBareisi, WJIA TOPJIOBUHBI C OTBEPCTHEM, HEOOXOJUMOTO JJId
KperuieHus1 chepudeckoro nmpeoodpa3zoBaTesl.

[lenpro HacTosimIe paOOThI SBISETCS MPOBEICHUE DKCIEPUMEHTATBHBIX
UCCIICIOBAHUM, MPOUCXOJAIIMX B LWIMHIPUYECKOM IbE303JICKTPUUECKOM
npeoOpa3oBaresie, COMOCTABICHUE PE3yJbTaTOB dJTHX HCCICIOBAHUN C
TEOPETUYECKUMU, MOJIYYCHHBIMA B paMKax MPUKIAAHOM M JMHEMHOM TEOPHUU
AIEKTPOYIPYTOCTH ISl KPYTOBOTO IIMIHHAPUIECKOTO TTpeoOpa3zoBaTes.

1. Onucanue U3MEPUTEJIbHON YCTAHOBKH

N3mepeHns MpoBOAWIMCH B BO3AyXe, TJ€ M3MEPSIINCh YIPYyrue
cmerenus W HapYKHOU MTOBEPXHOCTH TBE303JIEKTPUIECKOTO
npeobpazoBarenss. B kadectBe 00bekTa HM3MEpEHHMH  ObUI  BBIOpaH
MWIMHIPUYECKUN W3JTydaTellb, BBIMOJHEHHBI B BHJE MOJSIPU30BAHHOTO B
paaraTbHOM HANpaBlIEeHUH TOHKOCTEHHOTO LUJIMHAPA, Y KOTOPOTO AJIEKTPOIBI
pas3eNieHbl pa3pe3amMu B OCEBOM HaIpaBlIEHUH Ha JBe paBHbIC yacTu. Ha puc. 1
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nuHUSIME  dd, @ bb, 0003HAYCHBI JIMHHH Pa3pe30B JIEKTPOJOB B OCEBOM
Hanpasieann (oauH saekTpon d —a—Db, sropoit b—c—d). 'eomerpuyeckue
apaMeTpbl HWiIHHApa (paguyc CepeIuHHOM moBepxHoctd R, Boicota |, u
tojmaa ) uMenn 3Hadenuss R =0,0675M, | =0,38M, h=0,006 M. Ha Toprax
U3JIydarellsl pacrojiarajiuch KpPyriible METAUIMYECKHe IUIACTHHBI (KPBIIIKH).
BIioK-cxeMa H3MepPHUTENLHOM yCTaHOBKH TIPUBEIEHA Ha puc. 1.
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Puc. 1. biok-cxema u3aMepuTeabHON YCTAaHOBKH

B npouiecce paboTel reHepaTtopa 1 BbeIpabaThIBaNCS DJIEKTPUYECKUMA
TOHAJBHBIA CUTHAJ, paboTa KOTOPOTO KOHTPOJMpOBajach mpudbopoMm 2
(BosbT™METpOM). Moaynarop 3 OCYIIECTBISUT MNpPeoOpa3oBaHUE TOHAIBHOTO
3JIEKTPUYECKOTO CUTHAJIa B UMITYJIbC, OMPENEIss €ro JUIMTEIbHOCTb, HAaYaJbHYIO
dazy u uyacroty cienoBanus. C ero noMOIIbIO yIaBajJoCh MOJIBOAMTH K
U3Ty4yaTellto CTa0MIbHBIA UMIYNbC, (hOpMa KOTOPOTO OTpa)kajlach Ha JKpaHe
ocimuiorpada 4. Jlajee curHam MPOXOAWSI Yepe3 YCHUIUTENb S5 W OJIOK
KOMMYyTalud 6, MO3BOJIAIOIIMN MOJKIIOYaTh BBIOPAHHBIE Mapbl 3JIEKTPOJOB
npeobpazoBarest 7 K TPaKTy BO30YXKACHHUS.

CMereHre HapyXKHOW TIOBEpXHOCTH H3JIydaTeldss B  paauagbHOM
HaNpaBICHUN PETUCTPUPOBATIOCH OECKOHTAKTHBIM CIOCOOOM C TIOMOIIBIO
BUXPETOKOBOTO Aartynka 10, CBS3aHHOTO C aBTOT€HEPATOPOM 9, MOIyJaroIIiM
HEprut0  OT Onoka muTanus 8. [l ycTpaHeHUs BIUSHUS Tapa3UTHOM
ANEKTPUUECKOM  aMIUTUTYAHOW  MOAYJSUMU  HUCIOJIB30BAICS  YCHUIIUTENb-
orpannuuresis 11. Boigenenue curnana MOy IMPYIOIIEH 4acTOThI U3 YaCTOTHO-
MOAYJIMPOBAHHOI'O HAIPSKEHUsI aBTOI€HEpaTopa OCYIIECTBISIIOCh YaCTOTHBIM
nerektopoM 12. TlukoBbeiid aetexktop 13 ucmonb3oBajics sl ONpeeNCHUs
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JE€BUAlMM  YacCTOThl, MOPOMNOPUUMOHATIBHON  aMIUIUTYJE  IEpPEMEILCHUI.
[lepBoHaYanbHBIM CTATUYECKUK 3a30p MEXKAY JaTYAKOM UM HAPYKHOHU
MOBEPXHOCThIO MpeoOpa3zoBarenisi, a TaKkKe OCHWUIOrpaMMa CMEIIECHUS
ONpPENEIUINCh C TMOMOIIBKD HW3MEPUTENBHBIX BOJBTMETPOB 14 wu 15,
COOTBETCTBeHHO. OrnucaHHas W3MEpUTENIbHAs YCTaHOBKA oOOecrednBaia
u3mepenue cmenieHuit ot 0,1 no 100 muxkpomeTpoB B nuana3zone 4actot ot 0 10
20 kI,

I'panyupoBka yCTaHOBKM MPOBOJMIIACH B CTATUYECKOM U JIMHAMUYECKOM
(C MOMOIIbIO 3TAaJOHHOTO BHOPOCTOJNIA) pEXKHMMAaX, KOTopas IoKasajia, 4To
CpelHssl KBagpaTH4ecKasi NOrpeIHOCTh U3MEPEHHUs He mpeBbIana 3,6%.

OcHoOBHast TPYAHOCTh MNpHU pa3pabOTKE HU3MEPUTEIBLHON YCTAaHOBKHU
3aKiIoYyaniach B CO3JJaHUM BHUXPETOKOBOTO JIaT4yMKa, OOECIEYUBAIONIECTO
MPUEMJIEMYIO TOYHOCTh U3MEPEHUN MPH TOJIIUHE METALUINYECKUX 3JIEKTPOJIOB
npeoOpa3oBaresisi, He MPEBHIIAIONIEH eAUHUI] MUKPOMETPOB.

JloOuTbCs yKa3aHHOM TMOTPENTHOCTH Ha YCTaHOBKE YJAlOCh 3a CUET
MOBBIIICHUS HECYIEH 4acTOThl aBTOreHeparopa jao BenuuuH 1,1 MI'n, cobpas
€ro 1m0 €MKOCTHOW TPEXTOUEUHOU cxeMe. UyBCTBUTENIbHBIN 3JIEMEHT JaT4yHKa

-3 .
BBINOJIHEH B BHJE KAaTYIIKA MHAYKTHBHOCTH muamerpoM 5-107"wm, cocrosiiei
13 (eppUTOBOrO CcepjeyHuKa, Ha KoTopblii ¢ marom 0,3-10°M HamoTaH
nposox [19B.

2. DKcnepuMeHTAJIbHbIE HCCIEeI0BAHUA U MX AHAJIU3

Pe3ynbraTel u3MepeHuit ( IITPUXOBBIE TMHUH ) U PACYETOB, BHIMTOJTHEHHBIX
B COOTBETCTBUU C MOJIEIbI0 TOHKHX 3JIEKTPOYNPYruX 0O00JI0YeK (CIIOMIHAs
JMHUS) U JTUHEWHON Teopuer 3JeKTPOYNPYrocTd (IITPUXITYHKTUPHAS JTUHUA),
MIPEICTaBIICHBl Ha puc. 2 — puc. 5. Ha puc. 2 — puc. 5 u3MepeHuss U pacuyeTsl
MPOBOJMINCH JJIS1 HEHTPAIBHOIO CEYEHUs HUIUHAPA.
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Puc. 2. OcimorpaMMa ynpyrux CMEIeH! MOBEPXHOCTH LMIHHIIPA
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Puc. 2 wimoctpupyer ynpyrue CMEHIEHUSI MPU  OCECUMMETPUYHOM
ANEKTPUUECKOM BO30YXKICHUM U3JIydarens (CUTHaN TMOJaBajcsi Ha Bce
ANEKTPOJBI TIpeoOpazoBaTessi). YacToTa 3amoiaHeHUs] MOABOJAUMOIO MMITYJIbCa
3a/laBajiacb paBHOM COOCTBEHHOM YacTOTe MYJIbCUPYIOMMUX KOJeOaHHI
mumuaapa (f =7,9x ).

Ha puc. 3 — puc. 5 nmpuBeneHbl CMEIICHUS B Clydae HECHMMETPHYHOTO
BO3OYXKJICHUSI U3IydaTensi, KOorja OAJIEKTPUUECKU CUTHalI TOJIBOIWICS K
HOJIOBHHE €ro moBepxHOocTH (cekuust d —a—Db). OcranpHas mapa 3J€KTpOIOB
(cextuss b—c—d) — 3akopouena. BuXpeTOKOBBIN JaTYMK pacroyaraics B
TOYKax a,b,c puc. 1.

VYka3aHHBIM BapyWaHTaM H3MEPEHUN W pacdeTOB COOTBETCTBYIOT KPHBEHIC,
n300pakeHHble Ha puc. 3 (Touka a pwuc. 1), puc. 4 (touka b pwmc. 1), puc. 5
(touka C pwuc. 1), cooTBeTCTBEHHO. 3/1€Ch BO30YXKACHUE MpeoOpa3zoBaTes
IPOBOJAMIIOCH Ha PE30HAHCHOM YacToTe OCHWUIMPYIOIIUX — KOJieOaHHi
nbe3odaekrpuueckoit ooomouxu ( f =11,2xI'm).
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Puc. 3. OcunimmorpaMMa NoOBEpXHOCTH CMEILICHUS B TOUKE d
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Puc. 4. OcumiiorpaMma HOBEPXHOCTH CMEIIEHHS B TOUKe b
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Puc. 5. OcunimmorpaMMa NOBEpXHOCTH CMEIICHUS B TOUKE C

ComnocTaBiieHUE MOJIYYECHHBIX JKCHEPUMEHTAJbHBIX pE3yJbTaTOB U
pacyeTOB MEPEMEIICHUM, BBITIOJHEHHBIX C MPUBJICYCHUEM PA3JINYHBIX MOJEIEH,
CBUJIETEJILCTBYET 00 MX XOpolleM coBnajeHuu. OTINYUE IKCIIEPUMEHTATBHBIX
M PACYETHBIX 3HAYCHUN CMENICHHN B SKCTPEMAIBHBIX TOYKAX COCTABJISET IO
NpUKIaAHON Teopun 8% M MPAKTHUECKH OTCYTCTBYET (B MpeleiaXx TOYHOCTU
MPOBEJACHHBIX  pPacyeToB W  HW3MEPEHUW) 1O  JIMHEWHOW  Teopuu
AIEKTPOYIPYTOCTH.

BoiBOABI

[IpoBepka COOTBETCTBUSA MPUHITOM MaT€MaTH4YECKOM  MOJEIH
dbu3nUeckoMy TpoOIeCCY OCYIIECTBIsIaCh Ha TMPUMEpPE  CPaBHUTEIHHO
ToncrocrenHoro  1mmuHApa (hR™*=0,9), Te. and caydas, Korua
UCIIOJIb30BAaHUE TEOpUU O000JOUEK MOXKET BbI3BaTh omnaceHus. Heobxommmo
OTMETUTh, YTO MPUHATHIE T'€OMETPUUYECKUE MApPAMETPhI MbE303JICKTPUUECKOIO
MUJIMHAPA XapaKTepHBI I peajbHBIX u3Nydareneil. B pabore paccmorpeHo
BO30YXXJIeHHE TpeoOpa3oBaTeisi Ha CpPaBHUTEIBHO HHU3KHX dacTtoTax. I[lo-
BUJIUMOMY, C BO3pPAaCTaHHEM YacCTOThI MOJBOJUMOIO 3JIEKTPUUYECKOTO CUTHAJIA
WM TpU BO30YXKIAIOMIEM BO3JCUCTBUU JJICKTPUUYECKHUMH HUMITYJIbCAMH  CO
CKauKaMHU  HampsOKEHUM  paccoriiacoBaHUeE HKCIEPUMEHTAIBHBIX U
TeopeTudecKuX (0a3upyromUXcs Ha MPUKIATHON TEOPUU) PE3YJIHTaTOB MOXKET
yBenuuuThbes. OaHaKo, M3JIydaeMble 3/16Ch PEKHUMBI SBIISIOTCS PaOOUYUMM IS
TUAPOAKYCTUYECKUX CHUCTEM W UX HCCIIECIOBAHHE MPEJICTABISET HAUOOJBIINMA
uHTtepec. Ha OCHOBaHWU BBINMOJHEHHBIX PACYETOB U IKCIEPUMEHTOB MOXKHO
cAenaTh BBIBOJ O JIOCTaTOYHO BBICOKOM TOYHOCTH U B ILIEJOM NPUMEHUMOCTHU
Mo/iesd OECKOHEUHO JIJIMHHBIX MbE303JIEKTPUYECKUX 000JI0YEK, OCHOBAHHOM Ha
runore3ax Kupxroda-JIsBa, B HecTaimoHapHBIX 3a7a9ax TUAPOYIPYTOCTH, TIPH
pacdeTax AJIeKTPOaKyCTUUECKHX MpeoOpa3oBaTeeil.
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