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Bpamaromuii Momenr M (H'M) Ha Bany agsurarens, yrioeas CKo-
POCTh @ (paa/c), yacToTa BpaleHHs n (06/MHH) €ro Baia H MOIIHOCTH P
(BT), passuBaeMbie ABUTaTEsIEM, CBA3aHbI UBECTHBIMM COOTHOLIEHHAMM

P=Mwo; o=nan/30.
Yrnosas CKOpOCTh (Do M 4HacToTa BpaMICHHs 7)) MarHWTHOro nois
cTaTopa, Ha3biBaeMble CUHXPORNbIMU, By NyT

wy=2nf/p; ny=60f/p,
rRe fi, p — COOTBETCTBEHHO YacTOTa CETH U YHCJIO NTap NOJOCOB.
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Tlpusumn KelcTBAN ACHAXPOHHOTO HICKTPOABHIATENS 3AKTHOYAT-
ca B crenyioutem. Tpex pasibiii TOK, IPOTEKAIOIIMI 110 OGMOTKe CTATOp,
CO3IAET BPAIIAIONIEECH MATHHTHOE TIOJE C HaCTOTOH BpaUCHI o (WK
YIIOBOI CKOPOCTEIO (). ITO TIONE, Hepecekas OGMOTH CTATOP W POTO-
pa, mnyKupyer B mnx SJIC. DJIC CTaTOpa W NANEHMe HANPRKEHHS B
OBMOTKE CTATOpA YPABHOBSIIHBAOT NPWIOKEHHOS HATIPAKEHHE IKTAIO-
et cori. 3JIC POTOPA COMACT B JAMKHYTHIX TIPOBOAHMKAX POTOPa TOK,
KOTOpHIii BIAHMOJEHICTRYeT C MOJleM CTATOPA i NPMBOZMT K CO3AAHHIO
SMEKTPOMATHITHOTO MOMEHTa My, JGHCTBYIOUETO 110 KANPABICHHSO Bpa-
WICHHA 10715 H NPHBOSILLETO BO BpaliieHue potop (ecim M, Gonbie M;).

OCOBEHHOCTEIO ACHHXPORHOPO ABHFATEIIA ABNACTCA OTCTABAHHE PO-
TOpA OT MATHHTHOFO MO8 CTATOPA, KOTOPOE BHIPAKAETCA CKOMHACHHEM:

© -0 _ny-n 0p-®
=200 s=—0"21100%

@ o @

HanGosbittyio MOWHOCTS Py, C KOTOPOH MOKeT paGoTaTh MBUraTe:Is
B HOPMATBHOM [VIA HEro peKHMe, HalblBAlOT MOMUHAALHOW MOUGHO-
cms1o. COOTBETCTBYIOWHE 3TOH MOIHOCTH 3HAUCHHS TOKa y, YacTOTHI
BPAILICHHS 7y, CKOMbKEHUA Sy HASBIBAIOT HOMUHABHBIMIU SHAYCHUAMY
JAMHBIX BesA4MH, HOMMHATLHOE CKOTEHEHYE ACHHXDOHHOTO ABMTATE
coctapnser 1,5...7 % (MeHbUIME 3HA4EHWs OTHOCATCS K ABMraTensM
GobIICH MOUIHOCTH).

DEKTPOMATHHTHBIH BPAUIAIOUIHI MOMEHT ACHHXPOHHOTO TBUraTeNs,
KaK 1 J106OH SIeKTPHYECKOH MAUIHHBI, TPOMOPUMOHATEH MATHHTHOMY
noToKy ® 1 AKTHBHOM COCTABIAIONIEH BTOPHUHOTO ToKa (TOKa poTopa)

M =x®L cospa,
IJI€ K — KOHCTPYKTHBHBIIT KO3 HIHEHT.
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CronbikeHue Sy, IPH KOTOPOM MOMEHT /IBHTATEIA HMEET MAKCHMAE-
Hoe (KPHTHHCCKOC) SHAMCHYLC, HASBIBACTCS KPUMUNECKUM:
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s RY1X,
e Ry — aKIHBHO® COTIPOTHBIEHHe (aski POTOpA, TIPHBEIEHHOE K Hac-
TOTC H HAMPAKEHIIO CTATOPE;

X — MHAYKTHBHOG CONPOTHBICHNA LEU KOPOTKOFO 3IaMBIKAHMS
(= X0+ X,).

Be:uuuHa KPHTHAECKOTO MOMCHTA My OIpEACAACT MEPErpyIOTHYI0
C0COBHOCTS 97CKTPOABHTATe A, ¥ ACHHXPOHHBIX KOPOTKOIAMKHYTHIX
INKTPOABHraTe.ICH HOPMATHOTO HCTIOHEHMS KPATHOCTE KPUTHYECKO-
To omenta Ay = M, /M, =18..2,5, y asuratencit xpanoso-yeran-

TypriecKoit cephi Ao = 2..3,5 . Bemriina KpHTHHECKOTO MOMEHTA

PONOPUHOHANEHA KBAAPATY HanpsbxeHHs B cerh Uy
My =30 20y X, )

B CemsX MpOMBIILICHHBIX MPEAPUSTHI HANPAKEHHE MOKET H3Me-
BATECA, HATIDHMEP, TIPH MYCKE MOMIHBIX ABUTATENICH, IPH YIapHBIX Ha-
IpY3KaX, XapakTepHbIX /U1 NPOKATHBIX cTaHoR. [loToMy HauGoTbmas
IOTYCTHMAS TICPOTPY3KA ¢ YICTOM BOIMOKHOCTH CHIDKEHHS HADAKe-
s B cetw a 10 % npurumaetcs %, = 0,9° A, .

Vpasnenue mexanuseckoii XapaxmepucmuK GCUHNPORHOZ0 1EKMPO-
Odeuzamens nmeeT BUA (ynpowdnnas opnyna Kiocca)

M= 2M/(s/s¢+ 55). G.0)
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TMo naunoii popmye, 3Has 3Ha4EHAT My H Sk, MOKHO PacCHUTaTh CO-
OTBCTCTBYIOUIHE 3HAYEHIA MOMEHTa M 18 PasHBIX TONO)KHTENBHEIX 1
OTPMUATEBHEIX 3HAYCHMT 5 (B TOM HHMCHe W sHAUCHwH s < 1), a saTen
10CTPOKTE 110 HIMM MEXANHYECKYIO XapAKTEPHCTHKY.

B Karanorax oGLIMHO NPUBONAT CAEAYIOUIME TEXHHUECKHE JAHHBIC
ACHHXPOHHOrO BKraTes: Py (KBT), n u g (06/mum), Ay 1 Ay = M,/ My,
(My — 11yckoBo#i MoMeHT). TIo STHM JaHHBIM MOXKHO ONPEAENHTS 3Ha-
eHHS BCEX BETHUMH, HEOBXOMMMBIX JUTA PACHETA W OUPCIE/NCHHA Me-
XaHHUeCKHX XapaKTepHCTHK 10 (5.1), 13 Beipaennii O, =7, /30,

M

©0 = /30, My =Pyloyi M=ty 5, ="
5

a Oy + A2 1)




image12.png
W3 puc. 5.1 BuIHO, YTO BepXHMH (paGoymii) y4acTOK eCTECTBEHHON
MEXaHHYECKOH XapaKTepUCTAKH o6anaet Gombioi secTkocTsio B (B =
= dM/ds). VsenuueHHe COMpOTHBIEHUS B UemH potopa (puc. 5.1,2)
TPUBOAMT K yBEJTHUEHHIO KPHTHYECKOIO CKOJIBKEHMSA Sy, @ KPHTH"I&CKHﬁ
MOMEHT MK OCTACTCA HCM3MEHHBIM, T. €. JKECTKOCTh MCKYCCTBEHHBIX Me-
XAHWYECKUX XAPAKTEPUCTHK YMEHBIIACTCH C yBEJIMYCHHEM aKTHBHOIO
COMNPOTHUBIIEHHS B LIEMH POTOPA.

AxTHBHOE conpoTuBNeHHe (asbl OGMOTKH POTOpa MOXHO OMpene-
smth 1o Gopmye Eyys,

Ry =22
RN

rae Eny, by ~ coorBetcTBenHo dazHas 3JIC M HOMMHANBHBIA TOK 06-
MOTKH POTOpa (HaXOZAT NO KATAJIOTy).
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ﬂpwuep. Paccuurats E€CTECTBEHHYIO MEXAHWYECKYIO XapaKTepHCTH-
Ky ACHHXPOHHOTO KOPOTKO3aMKHYTOTO ABHMraTesis THra A2-72-4 ¢ Py =

=30 kBt; Uy=380B; ny= 1460 06/Mun; Ak =
Pewenue

1. My = Py /@y = Po/(z 1, /30) = 30000 / (x 1460/30) = 205 Howm;

2. M= hy My=2-205 =410 Ho;
3. 4= (10 — 1) / np = (1500 — 1460)/1500 = 0,0266;,

S = Sy(h +1/A —1) = 0,0266(2+22 =1) = 0,1;

5. YpaBHeHMe MEXaHHYECKOH XapaKTEPHCTHKH
M =2M,/(s/s + si/s) = 820/(s/0,1 + 0,1/s);
6. 3ajaBasch 3HAYEHWSMH § [ J{BUraTeIbHOro pexima ot 0 jgo 1,
PACCYMTHIBAEM COOTBETCTBYIOLIME UM 3HA4eHHs MoMenTa M (Tabn. 5.1)
H CTPOUM XapaKTEePUCTHKY
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s o [0,026]004] 01 [02] 04 06]08]10
n, of/mmn | 1500 [ 1460 [ 1440 [ 1350 [ 1200 | 900 | 600 | 300 | 0
M, Hm 0 | 205|324 410 [ 328 [ 206 [ 138 [ 106 | 82
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Jexyun 5. MEXAHHYECKHE XAPAKTEPUCTHKH
SJIEKTPOJABUTATEJENA HEPEMEHHOTO TOKA
JJIEKTPOMEX AHHYECKHUE CBOUCTBA DJIEKTPOIBUT ATEJIEH

Iens: usyuums mexanuveckue XapaKmepucmuxy siekmpoosuzamenei
NePemMenH020 t NOCIOAHHO20 MOKA 8 OBUAMENLHOM 1 MOPMOSHBLX PEHCU-
Max pabomel, a maxce cnocofiel Ux NYCKA u Pe2yNUpoOBaRUA CKOPOCMU,

OcHOBHBIE TPeGOBAHNS K Y1eKTPONPHBOAaM cTaBKoB. [Ipu o6pa-

GoTke netaneii Ha MeTAIIOPEXYILIHX CTAaHKaX TPeGYeTCs COXPaHATh 3a-
/JlaHHBIE CKOPOCTH Pe3aHHs W monauH. OTIIOHEHHE OT BbIGPAHHOIO pe-
JKMMa pesaHus MPHBOAMT K YXYAICHHIO KauecTBa 00paboTKY HAM yMEHb-
WEHUIO OPOU3BOJUTENBHOCTH Tpyla. [To3TOMY 3/IeKTPONPUBOJ CTaHKa
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JIOJKEH COXPAHATE IPUMEPHOE MOCTOAHCTBO CKOPOCTH NPH H3MEHEHHAX
Harpy3Ku, BbI3BaHHBIX KONEOAHMAMH MPHITycka. ITOMY TpeGOBaHMIO Y108
JIETBOPAIOT JNCKTPOABHMIATE/NN ¢ AOCTATOYHO JKECTKHMU MEXAHHYECKH-
MH XapaKTepUCTHKAMH.

Hy)l(HaSl CKOpOCTb PE3aHMA CTaHKa obecrieynBaeTcs COBMECTHO ek
TPOJBHraTe/leM M KMHEMaTHYeCKOH wenpio ctamka. Ecym TpeGyemas
4acTOTa BpallleH|s LIINHHIeNA CTaHKa, Hanpumep mnudmsa!lbnoro, Aoc-
Tato4Ho Beska (1000...3000 06/MHH), TO Bax SMEKTPOABUraTeIs MOK-
HO CBA3aTh HEMOCPEACTBEHHO CO WITHHACEM. A ecnu xe HYXHa HM3Kat
YaCTOTa BPAUIEHUs WIMHJIE/SA, TO MPUMEHAT 3EKTPOABUIaTe b C 1I0-
HKEHHOM HOMHHA/ILHOM YacTOTOH BpAalIeHHs HelenecoobpasHo, Tak
KaK NpH 3TOM Macca 3JICKTPOABUIaTeNs BO3pacTaeT NPUMEPHO 06p8THO
TIPOTIOPUHOHAIBHO HOMMHAJIBHOH YacToTe €ro BpameHMs 1pa TOM ke
MOLIHOCTH. Bo3pacTaloT pasmepsl B CTOMMOCTB 3/ieKTpoapHrarens. Ta-
KO MpHBOJA CTAHOBUTCHA KOHCTPYKTHBHO M 3KOHOMHYECKHM Henpuemie-
MBIM. HOBTOM)’, KaK I1I0Ka3ajl OMbIT, B CTAHKOCTPOECHUM uenecooGpasHo
HCTIONIb30BaTE DJIEKTPOJABHIaTeNId ¢ OTHOCHTEIBHO BBICOKOH HOMHHANb-
HOM 4acToTo# BpauieHns (1000...3000 06/MMH) B MEXaHHYECKUMH Ie-
penavamu JUli MOCIEAYIOWEro NOHMKEHHS YaCTOTh! BPAMMECHUS 10 HYX-
HOro 3Ha4YeHHA.
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TIpu HeGosbION HacTOTe BpAIEHHMS WITHHAENS 3JEKTPOJABMraTeNlh
MOXKET MMETh Da3JMYHble HOMMHATBHbIE YacCTOTh! BpameHus. Yem Gbl-
CTPOXO/iHee JBMraTellb, TeM OH MEHBINE 10 raGapHTam W jeuiesie, HO
TeM CJI0KHee MeXaHU4ecKas nepeiaa oT ABUrareis K pabouemy oprany
cranka. Jlyuiiee pelicHMe BHIGHPAIOT M3 SKOHOMMUECKOTO CPABHEHHS
BO3MOXKHEIX BAPHAHTOB. 3TO OTHOCHTCA M K MPHBOJAM MOJIaMHA U BCTIO-
MoraTe/bHbIX NepeMenIeHui. Ho B OTACTBHBIX Cy4asx B CTRHKOCTPOE-
HHH [PUMEHAIOT H THXOXOHEIE DIIEKTPONBUIATeH CHICLMATHHON KOH-
CTPYKLMM 1 MOBBILUCHHS XKECTKOCTH NEPEJadll MK YNPOLICHMs KOH-

CTPYKUHH.
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Ilpn HeoOxoanMOCTH 0OpabOTKH C pasIHYHBIMH CKOPOCTAMHM pesa-
HHS IPUMEHSIOT PEry/IMPYEeMBIi 31CKTPOTIPUBOL, KOPOGKH Mepeiay win
MX COYCTaHHA B 3aBHCHMOCTH OT PE3y/IbTATOB SKOHOMHYECKOrO aHANH3A
Pa3IMYHBIX BAPHAHTOB.

B HexoTophIX cy4asx (JEKTPOKONMPOBaIbHbIE CTaHKH) Gosbiioe
3HaYeHue NpuobpPeTaAIOT QuHamuyeckue cgoiicmea npugooa: GrICTpoeii-
CTBHE, CIIOCOOHOCTh MIHOBEHHO U3MEHSAThL YACTOTY BPAlUCHUs K MIp.
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V npusoooe 6cnomozamenbibix nepemeuyenuii OCHOBHYIO HAarpysky
(¢OCTaBIAET MOMEHT OT CHJI TPEHHUA, TIPH STOM K02 DHIIMENT TPeHNs npu
[10KOE 3HAYMTENbHO Gonbilie, Yem Bo Bpems ABwkeHus. [lostoMy asiek-
TPONPUBOA JIOTKeH OfecnieynBath AOCTATOMHO GOMBIION HAYATbHBIA
(IyCKOBO#H) MOMEHT. Y HEKOTOpbIX NIPHBOAOB BCIOMOTATE/IbHBIX Nepe-
MelUCHHFT H TIDHBO/IOR MO/Ia4H HArpysKa KpoMe CHJI TPeHHs CO3/iaeTca
npH NIO/IbEME M MaCCOi MOABHXHEIX Y3IOB CTAHKA. DICKTPOABHraTe/
CTAHKOB JIOJDKHBL GBITh JIOCTATONHO AGIUICBBIMM, NOJTOBEYHBIMM ¥ Ha-
JIeKHBIMHU B paBoTe.

MexanrdecKne XapaKTePHCTAKH ACHHXPOHHBIX YIEKTPOABHIa-
Teseil. ACHHXPOHHBIC HIEKTPOJIBHTATENH HALLTH WHPOKOE NPHMEHEHHE
B NPOMBIILIEHHOCTH 6J1aronaps NPOCTOTe KOHCTPYKLWMH, HAIEKHOCTH H
IKOHOMHYHOCTH B 3KCIUTYyaTallHH, MHHHUMAIBHOH CTOMMOCTH 1 BO3MOX-~
HOCTH [MTAHMs OT HNEKTPAYECKOH CETH IEPEMEHHOTO TOKa.

Cxema ACHMHXPOHHOTO JIEKTPOABMIaTeNs ¢ KOPOMKO3AMKHYMbIM PO-
mopom npuBenesa Ha puc. 5.1, a, ¢ azusim pomopom — Ha puc. 5.1, 6, a
COOTBETCTBYOILME UM MEXAHHYECKHE XapaKTEPUCTHKH B JIBUIaTebHOM
peskuMe Ha puc. — 5.1, B u 2.
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Puc. 5.1. CXeMbl H MEXAHWNECKHE XAPAKTEPHCTHKH ACHHXPOHHEIX ABATATENCH




