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(I[IpejicTaniena HaydHbIM CeMHHAPOM 3JEKTPOMEXaHHYecKoro GakyJnTera)

Hnas Toro, 4To6bl CHPOEKTHPOBATH CHHXDOHHO-DEAKTHBHbBIH IBHraTe/h
(CPII), paGoraiomuil yCTONYHBO B 3aJaHHBIX PEXHUMaX, HeOOXOIHMO OHpe-
JeJIMTh BJAHSIHHE Pas3/JHUHLIX ero 1mapaMeTpoB Ha aBTokoseGaHusi (camopac-
KauuBaHue).

Metoauka uccnenoBanus ycrodunBocty CPJI moapo6ho paccmorpesa
B [1]. Onnako sonpoc pausuus napamerpos CPJI, kpoMe akTHBHOrO compo-
THBJIEHAS] OOMOTKH CTATOPA U HHIYKTHBHOIO CONPOTHBJIEHHS BHEIIHEH LemM,
Ha o6JacTh YCTOHYHBOK pabOTHl paHee He paccMaTpHBAJCS.

B nacrosieil pa6ote, npeinonaaras, 4To JBHrateJb paGoTaer mp Io-
CTOSIHHOM HampsiKeHHH CeTH, PacCMaTPUBAeTCs BJMsHHE HA 06JaCTb yCTOH-
B0l paboter CPJI cleayomux napaMeTpoB: peakTHBHOIO CONPOTHBJICHHA

. X
peaKIHH SIKOPS 110 MPOAOJBHOR OCH Xgg , OTHOWeHHs —2&  gactornl mu-
Xag
T&IOWEH CeTH, MOMeHTa IHEepUHH BPallaioMUXCAd MacC U BeJHYHHBL

1iarpyskH.

[Tpu ananuse 371eKTPOMeXaHHYECKHUX MEPEXOAHBIX IPOLECCcoB, K KOTO-
PBIM OTHOCHTCS $IBJIEHHE CaMopacKadyHBaHWs, HeoOXOAUMO paCcCMaTPHBATH
COBMECTHO YPABHEHHS DABHOBECHS HANpPAXKEHHS U ypaBHEHHe MOMEeHTOB.
ODTH ypaBHeHHd, 3aIHCaHHbIe B 0CAX d M @, ABJSIOTCS HednHelHbIMH. Ha oc-
HOB€ TEODUH MaJbIX BO3MYILIEHHH, NPOBOJS JHHEAPH3AIHIO ypaBHEeHHH,.
COCTaBJAATCA JHHEHHbIC YPABHEHUS] BO3MYUIEHHOTO JBHKEHHS.

Pemas saTem noaydennyio cHcTeMy ypaBHEHHIl, YpaBHEHHE TBHKEHKS
poTopa MOXKHO NMpPeJCTaBuTh B ciAedyioilem Buae [1]):

[T;p* + Mo+ Mgy 4+ p (Mao + Mys, + Mar )] A0 =0, (1)

rae T ,— MHepUHOHHAS TOCTOSHHAS BpAaLAIHXCA MacCC;
Mo — OCHOBHOH CHHXDOHM3HDYIOLIHH MOMEHT;

My — pomonHuTeNBHBI CHHXPOHH3HPYIOMHKHHA MOMEHT, 00YyC/A0BAEHHBIH
HaIHUHeM OOMOTKH Ha DOTOpe II0 NPOAOJBLHONR U NONepeuHoi
OCSAM:

May — OCHOBHOH aCHHXPOHHBIH MOMEHT;

Mg, — NONOJHHTEABHHI {1 ACHHXDOHHBLII MOMEHT, 3aBHCHLLHII OT aKTHB-
HOTO CONPOTHBACHHA OOMOTKHM CTATOpPa B HEPBO#A CTENEHH;
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Mar, — NONOJNHHTENBHBII ACHHXDOHHBIH MOMEHT, 3aBMCHILHH OT aKTHB-
HOTO CONPOTHBJEHHS OOMOTKH CTATOPA BO BTOPOH CTEMEHH.

B paccMmarpuBaeMom caydae HauGosee liesecoo0pa3Ho MCINOAb30BaATH
MeTOJ HCCJAEeN0BaHUsI, OCHOBAHHBIN Ha 4acTOTHOM KpuTepud. CYUHOCTH Me-
TOLa CBOAHTCH K PAacCMOTPEHHI0O MaJblX IAPMOHHYECKHX Kojaebanui poTopa
CPJl u aHau3y BeJuuYHH, ONPENEssIOUIUX H3MEHEeHHEe 3J1eKTPOMarHUTHOIO
MOMEHTa. DTOT METOJ, UCHOJIb3YIOUIHH MOMEHTHble X4paKTePUCTUKH Mallu-
Hbl, MO3BOJISIET HEMOCPENCTBEHHO ONpeAe]HTh BJHsAHHe napamerpos CPJ
Ha pacnoJioxeHHe IPaHHLbl YCTOHUHBOH paboTHI.

Ipanuna obsactu ycroiiunBoli pabotrst CPJL mpu ucnmosbL30BaHuH 4Ya-
CTOTHOT'O KPHTEpHUsl ollpeledeTcd NPOXO:XKACHHEM KpPHBOH rogorpada Mo-
MEHTHOH XapaKTePHCTHKH uepe3 HayaJo KOOpPAHWHAT KOMJEKCHOH ILIO-
ckoctH {1].

Toncrasu B ypasHenue (1) p=jh u BHJEJAUBR AEHCTBHUTENbLHYIO

U MHHMYIO YaCTH, HOJIYUYHM
X (h) - jY (h) = 0. (2)

3necy X (#) nY () — MHOrO4/IEHH 1O CTENEHSM #, KOI(PDHUHEHTH KOTO-
PBIX COJZePXKAT HEH3BECTHHIEe MapaMeTpwl A H Fsgp BJAHSIHHE KOTOPHIX Ha

YCTONYHBOCTh TpeOyeTcs HCCIeA0BaTh.
W3 ypaBuenus (2) onpeneadseM ABa YpPaBHCHHA, OleElIEJIHIOHIHX HCKO-
MO€e pellleHHne
X(l‘ﬂ rs};p) - O:
‘ (3)
Y (75,0 =0

rie rst — KPHTHYECKOE AKTHBHOE CONPOTHBJACHHE 1I€OH 00OMOTKH craTopa,

onpeneadiollee rpaHHily 00JaCcTH YCTOH4MBOR paboThl;
). — mapaMerp, BJAHSHHE KOTOPOTO Ha yCTOHUYHBOCTHL TpeGyeTcs ycTa-
HOBUTb.

Pemas ypasHeHusi (3), MOXHO ONpeAe/HTh TPaHULY OO0JACTH YCTOH-
UMBOA PaboThl B IVIOCKOCTH IapaMeTPoOB A H Fs.,

CyllecTBOBaHHe TNlepuoAuueckoro pelieHuss ypaBHeHus (1)}, xotopoe
ONpEAENseTCS YHCAEHHBIM METONOM, BO3MOXKHO He Npu JIOObIX 3HaYeHHAX
HCKOMOrO napamMeTpa. JTO 3acCTaB/deT NPH aHalu3e BJIHSAHHA MapaMeTDOR
Ha pacroJiokeHue TpaHUbl 00/1aCTH YCTOHUMBOHA padoTbt TPOH3BOAUTL pac-
yeT 60JBIIOTO YMCIa BAPUAHTOB.

3HayuTeJbHO COKpAalLlaeT 3aTPAaThl BPEMEHHU IIPU JAHHBIX HCCJAELOBAHHAX
IIpUMEHEeHHe 3JeKTPOHHBIX IHM(PPOBLIX BHIYHCIMTENbHEIX MaMIHH [2].

B mannol pa6ote npHBOAATCS pe3yJbTaThl HCCAEJIOBAHUHN, BBIMOJHEHHBIX
aasa asurateas PO-42-4, umeroliero poTop ¢ 3aJHTLIMH MEXIOJIOCHBIMH
IIPOCTPAHCTBAMH.

CorJjacHo TexHHYecKHM ycJIoBUSiM, nBurateau PO-42 nomXKuw pabo-
TaTh YCTOHYMBO NPH H3MEHEHHSX 4acToThl B npenenax (30-+200)9% or Ho-
MHHaJbLHOH. B COOTBETCTBHH C 3TUM BJ/IHMAHUE [APaMeTPOB ONpPEHe/sijioCs BO
BCeM paboueM Auana3oHe YacToOT.

Ilpu nccaenoBanuax BJAHSIHUS OTNPERENEHHOrO MapaMeTpa A HA CaMo-
packKayHBaHHe BCe OCTAJbHble apaMeTphl ABUraTeJNsl NPHHHMAKTCH HEH3-
MEHHBIMH 33 HCKJAHUEHHEM aKTHBHOLO COIPOTHBJEeHHsi OOMOTKH CTaTropa.

Ilpu npoextupoBanun CP/l Goabiroe 3HaueHue UMeeT MPaBHIbHBIN Bbi-
OOp BeJHUYHHBI CONPOTHBJIEHHS X4, [3]. IIpu HeciefoBaHMM Npeanonarasocs,
YTO HHAYKTHBHOE CONDPOTHB/EHHe DeakIHUH SIKOPSl X,, H3MeHseTCs B Npeje-
Jdax ot 1 no 2. 3aech u B AajbHEHIIEM MapaMeTpn BHPAKAIOTCS B OTHOCH-
TeJbHBIX €JHHHUAX.

Ha puc. 1 npeacrapjienst rpanuibl 061acTH yCTOHYHBOR paGOTHI, mOJy-
YEeHHBbIe DACUETHBIM TNyTEM, 175 pas3JHUHBIX 3HAUeHHWH dactoTh o. O6jacth,
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3aK/Jl0UeHHass MeKAYy KaxKA0H KPHUBOH u ocbio abCUHCC, ABAAETCA 00/1aCThbIO
HEYCTOMYHBOH PaGoThl; 06/1aCTh, 3aKJIKYEHHAs MEXKIY KamkJAofl KPHBOH
M OChbIO OPAHHAT,— YCTOWYHBOH. Kak BUAHO u3 pHUC. |, Ipd YyBENHUEHHU HH-
JYKTHBHOTO CONPOTHBJECHHUS X;¢ YCTOHYMBOCTL JABHTaTeNf IPONOPLHOHAMIE-
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Puc, 1. Bananue CONPOTUBJCHHN X,y Ha PACHOJOKCHHE paiifibl 00-

d
~=const.
an

AacTH YCTOHYHMBOH pabOTHE TIPH

HO yBeauuHBaeTrcs, ¥ Hao00poT. Tak Kak CONpoTHBJAEHUE X,z OOPaTHO Mpo-
MOPIHOHAABHO BE/JIHYHHE BO3JAYLIHOrO 3a30pa, /151 NOBBILEHHS YCTOHYHBO-
CTH Heo6X0AMMO BHIOHPATL BO3AYILIHLIH 3a30p HAUMeHBLUHM.

OaHEM M3 Ba:KHLIX (PaKTOPOB, ONPEAENSIOUIHX 3IHEpreTHYeCKHe I1oKa-

Xad
; KOTOpOe 34BHCHT
aq .
OT KOHCTPYKLUHH poTopa. Pe3yabTaThl pacuera rpaHHUbLI VCTOHUMBOCTH B 3a-
Xad

datean CP/L, fBAseTCH OTHOLIEHHE CONPOTHBJCHUR

BHCHMOCTH OT ., npopejeHHoro aas CPJl, umewoliero Bce OCTaJdbHBIC
aq
napameTtpbl, kak y asuratesns P0O-42-4, npeacrasJierns Ha puc. 2. M3 npuse-

Xad

JC€HHBIX rpauKoB BHIHO, YTO C YBEJIHUECHHEM OTHOLUICHHS YCTOHUHU-

Xa
BOCTb paloTbi ABHIraTe sl CHUXKAaeTCsl H, CJ1ed0BaTelbHO, BepOH”quOCTb BO3-
HHKHOBEHHS] CAMOpPaCKaYUBAHHUS YBEJIHYUBACTCS.

[Ipu amanu3e TeopeTHYeCKUX M pacYeTHLIX JaHHBIX YCTAHOBJIEHO, YTO
OoJsblIoe BJAMSHHE Ha pacho/ozxeHHe rpaHulibl YCTOWYHUBOH paBoThl OKasbi-
BdeT U3MECHEHHE YacTOThl NMUTAKILEH CeTH NPH COOTBETCTBYIOLLEM TPONOp-
LIHOHAJ/IbHOM H3MeHEHHH HanpsikKenusi, Kak BUAHO U3 KpHBHIX pHcC. I, .
VMeHbllIeHHe YacTOThl NHTawllell ceTu cMelllaeT TpaHuLy 00JacTH ycToHYll
BOH paboTbhl B CTOPOHY MeHbLUIMX 3HAYeHHUH AaKTHBHOTO CONPOTHBJEHHS,
1 Hao6opoT.

CunxpoHHO-peakTuBHble asuratean PO-42 B yciaoBHAX 3KCIIyaTalnu
00biuHO paboTaT MpH yraax Harpy3kd O, paBHHIX TOpHOJIH3HTeabHOo 107,
M NPH MaxoBo¥f Macce — Ha Baay potopa, pasuod 1 krm2 Takoit pexum
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JOBOJIbHO OJIH30K K XOJOCTOMY XOAY. ¥YBe/lHYeHHEe HarPYy3KH Ha BaJly OKa3bl-
Baer Oosibllloe BJAHAHHe Ha paclojioXkeHHe TpaHHLb obnacTu ycToduMBOil
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Puc. 2. Bausinne oTHOUIEHUS 1da PAcnoNOKeHHe TpaHUipl 00J4acTH YCTOH-
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‘Puc. 3. Bausive Harpy3xu CHHXPOHHO-PEAKTHBHOrO [ABHFaTeNs HA pPacmoJo-
JKeHue TpaHuubl 06aacTH yeToliuupofl pafoTsl.
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pabotbl. Ha puc. 3 npuBeleHB TPaHHLbL YCTOHUYHMBOCTH MNPH PAa3JHUHBIX
yIyax Harpys3ku O, IOJYUYEHHBbIE A1 HECKOJbKHX 3HAYEHUH 4ACTOThl MUTAK0-
et cern. Caenyer OTMETHTB, YTO ¢ POCTOM yIJa Harpy3kKH YCTOHYHUBOCTD-
nsuratess Bo3pacraer. Ilpu usMmenenun yraa Harpysku or 0° go 20° ycro#-
YUBOCTb MOBBLIIAETCH HE3HAUUTE/IbHO.

PesyabTaTthl HCCAeNOBAHHH, NMPOBEAEHHLIX 115 PasJHYHbLIX 3HAYEHH
MaxoBOH Macchi Ha BaJjly poTopa JABHrare/s, NOKa3aJjM, 4YTO yBeJHUYE€HHe Ma-
XOBO# Macchl [0 CpaBHEHHIO C cyluecTBylowe# B 3—4 pasa HeCKOJIbKO
veeauunBaetr ycroduusocrs CPIL.

[IpoBeeHHble HCCAEIOBAHUS I0KA3aJH, UTO KPOMe aKTHBHOTO CONPOTHB-
Jenuss 06MOTKH cTaTopa Ha rpaHuibl ycrofuusoil pabotel CPJL okasbiBaioT
OoJsibllloe BJMSIHHE U JPYTHe [apaMerpnl ABHraTess, ocofeHHo BeJHdYHHa

Xad

BO3AYIIHOrO 3a30pa H OTHOWEHHE
aq

Jis onpenesenusi BAUsSHUS NapaMeTPoOB HAa pAacOOJOXKEHHE TPaHHIb!

oGaactu ycrohiuuBoii pabotel CPJL 1esecoo0pasHo NOJb30BATBbCSA YaCTOT-

HbIM KpHTEpPHEM YCTOHYHBOCTH.
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