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OCHOBBI YCTPOMCTBA U pa00OTHI MaIlIMH
MEePEeMEeHHOr0 TOKa

YuyeOHBIE BONPOCH

1. Ha3zHaueHwne, yCTpOMCTBO, MPUHIMIT IEUCTBUS U OCHOBHBIE
XapaKTEPUCTUKN ACHHXPOHHBIX JIBUTATENEH

2. Haznauenue, yCTpONCTBO, IPUHLINI IEVCTBUS U OCHOBHBIE
XapaKTEPUCTUKU CUHXPOHHBIX T€HEPATOPOB

1. Ha3na4yeHnue, yCTPOMCTBO, NPUHLMI AeHCTBUS
1 OCHOBHBIE XapPAKTEPHUCTUKHN ACHHXPOHHBIX JIBUTaTeJIel

AcuHXpOHHAsI OE3KOJUIEKTOPHASI MAaIllMHA SBIISETCS CaMOW PacIpOCTPaHEH-
HON DJEKTPUUECKON MAIIMHOMW, MPUMEHSEMOM OOBIYHO B KauyeCTBE JBUTATEIIA.
ACHHXPOHHBIM JIBUTATEJIEM Ha3bIBAETCSl TAKON JIBUTATe]Ib IEPEMEHHOTO TOKA, Y
KOTOPOTO MAarHUTHOE TI0JIe, co3/aBaeMoe Tpexda3HbIM TOKOM B CTaTOPHOM 00-
MOTKE, W POTOp BpaIlAlOTCS C Pa3HBIMH CKOpOCTSMU. [Ipu 3TOM CKOpOCTH Bpa-
HICHHS POTOPA IIPU MOCTOSIHHOW YaCTOTE TOKA B CETHU M3MEHSETCS B 3aBUCUMOCTH
OT Harpy3ku Ha Bairy. HauOoJblee mpakTU4ecKoe MPUMEHEHHE B AJIEKTPOCHIIO-
BBIX TPHUBOJAX TEXHOJOTUYECKHX MAIlMH HAIllell AaCHMHXPOHHBIA Tpexda3HbIi
JIBUTATEb C KOPOTKO3aMKHYTBHIM POTOPOM, KOTOPBIM 1O CPABHEHUIO C IBUTATEIIEM
MOCTOSIHHOTO TOKa TIPOIIE IO KOHCTPYKIMH, HMEET BBICOKYIO HAJEKHOCTD,
MEHBIITYI0 MacCy U ra0apuTHhI.

PaccMoTpuM yCcTpOWCTBO M NMPUHIMI ACUCTBUS Tpex(a3zHOTO JIBHUTATEINs C
KOPOTKO3aMKHYTBIM POTOPOM.

Tpexdas3upiii nBUTATENH WMEET JIBE OCHOBHBIE YaCTH: HEMOABUKHYIO —

cCTaTop HBpamarwiywci —poTop (puc. ).



Pucynok 1. ACUHXpOHHBIN JBUraTellb ¢ KOPOTKO3aMKHYTHIM POTOPOM
B pa300paHHOM BUJIE:
1 — crarop; 2 — Tpexdasnas 06MOTKa; 3 — KOPIyc; 4 — pOTOp C KOPOTKO3aMKHYTOH 00-
MOTKOM; 5 — KOJIbI1a, 3aMbIKaIoIIue 0OMOTKY poTopa; 6 — Basl poTopa; 7,8 — HOJIINITHIKOBEIE
IIUTHL.

MarnuTonpoBoasl craropa 1 u potopa 4 coOMpArOTCs U3 OTACIBHBIX IITaM-
MOBAHHBIX TUJIACTUH AJIEKTPOTEXHUUYECKOW cTanu toiumuuoun 0,35-0,5 MM, uzonu-
POBaHHBIX JIPYT OT Apyra clioeM Jiaka. Mexay cTaTOpoM U POTOPOM MMEETCs BO3-
nayurHbi 3a30p (0,3-0,35 MM B aBUratensx Majaou MOntHocTH u 1-1,5 MM B 1Bura-
TEJSAX OOJIBIION MOITHOCTH).

C BHYTpEHHEIl CTOPOHBI MAarHUTONPOBOJA cTaTopa | caenaHsl masbl, KyJa
yKJaapIBatoTcs (pazHbie 0OMOTKHM 2, muTaemble TpexdazupiM TokoM. Kaxnas das-
Hasi 0OMOTKa COJEPKUT OFHY WMJIM HECKOJbKO KATYIICUHBIX TPYII, COSAMHEHHBIX
MOCJICIOBATEIBLHO U PACIIOJIOKEHHBIX BJIOJb OKPY>KHOCTU CTaTOpa Ha paBHOM pac-
CTOSTHUM Jpyr oT Apyra. da3zHpie 0OMOTKH COEIMHSIOTCS MEXAy coOOW 3Be3noun
WIM TPEYTrOJIbHUKOM WM BKJIIOYAIOTCS B MUTAIOINIyI0 TpexdasHyro ceth. Hauana u
KOHIIBI TpeX (pa3 3TOM 0OMOTKM BBIBOJATCS Ha OOIIUH IIMTOK, YKPETUICHHBIM CHa-

pYy’KU Ha Kopryce aBurarens (puc.2
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Pucynox.2. lllutok Tpex¢a3HOro aCHHXpOHHOTO JIBUTATENS
a — coeIMHEHHE 3Be3/10i1; 0 — COeAMHEHUE TPEYTOJIbHUKOM

CoOpanHbIi CTATOP, SBISIOMIAICS MATHUTOIIPOBOIOM, YKPEILISETCS B KOP-
nyce asurarens 3 (puc.1).

MarnutorpoBoj poTopa 4 HacaKeH Ha BaJl 6, 3aKPEIJICHHBIN B MOIIIUITHH-
kax 7,8. B mazax poropa pa3memiaercsi oOMOTKa pOTOpa, 3aMKHYTas MO KpasMm
KoJibliamu 5 (cM.puc.l). O6GMOTKa KOPOTKO3aMKHYTOI'0 poTopa (puc.3) BBIMOJIHS-
€TCs B BHUJE IWIMHAPUYECKON KJIETKHM (HAllOMUHAIONIECH “Oenndbe KoJieco”) 3
MEJHBIX WJIU ATIOMUHHUEBBIX CTEPIKHEH, KOTOphIe 0€3 M3OJISIIIMU BCTaBISIOTCS B
nasbl MarHuTorpoBoaa potopa 1. TopiieBbie KOHIIBI CTEPIKHEN 3aMBIKAIOTCS HAKO-
POTKO KOJIBIIAMH 2 W3 TOTO K€ Marepuania, 4To u crepxkHu (puc. 3,a,0,8). Yacto
KOPOTKO3aMKHYTasi 0OMOTKa M3TOTOBJISIETCS] TIyTEM 3aJIMBKH MMa30B poTopa 1 pac-

TIJIaBJICHHBIM aJIFOMUHUEM (puc.3,B).

Pucynok 3.KopoTko3aMKHYTBIA pOTOP:
a — pOTOp C KOPOTKO3aMKHYTOW OOMOTKOM;
0 — “Oenuube K0JIeCO”; B — KOPOTKO3aMKHYTBIM POTOP,3aIUTHIA aIFOMUHUEM
I— MarHUTOMPOBOJ POTOPA; 2 — 3aMBIKAIOIINE KOJIbIA;
3 — MeaHbIE CTEPKHU; 4 — BEHTUJISILIUOHHBIE JIOMATKH.
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Ha puc 4 npuBeneHsl yciOBHbIE 0003HAUEHUSI ACHHXPOHHOTO JIBUTATEIIS C

KOPOTKO3aMKHYTBIM POTOPOM
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PucyHnok 4. YcnoBHble 0003HaYEHUSI aCUHXPOHHOTO JIBUTATENS

C KOPOTKO3aMKHYTBIM POTOPOM Ha CXCMaAX:
a— ¢opmMma 1; 6 — coenuHeHUE OOMOTOK 3BE30MH;
B — COCJITMHEHHE OOMOTOK TPEYTOJIbHUKOM.

[IpyHIMD AEHCTBUS ACHHXPOHHOIO IBUTATENsl OCHOBAH HA B3aWMOJICHCTBUU
BPAILAIONIErOCss MarHUTHOTO TOJIsl, CO3IaHHOTO Tpex(a3HbIM TOKOM B OOMOTKE
CTaTopa, C TOKaMH, MHAYKTUPYEMBIMH 3TUM I10JIEM B OOMOTKE pOTOpA.

Takum 00pazom, Ipu MOAKIIOYEHUU OOMOTKU CTaTOpa K CeTH Tpex(da3Horo

TOKa BHYTPHU CTAaTOpPa BOBHUKACT MAIHUTHOC I10JIC, BpallaromiecCsa CO CKOPOCTbIO

607,

n, = .
p

[Tpu mpombinenHoi vactore f; = 50 I'p yacToTa BpalieHUs] MarHUTHOTO
noJisi n; OyAeT UMETh BIOJIHE OIPE/EICHHbIE CHHXPOHHBIE 3HAYEHUS, OIpeesie-

MBbI€ YHCIIOM TIap MOJIFOCOB p (Tabi. 1)



Tabmua 1.
Yuco nap nosatocoB 1 2 3 4 5
»)
YacroTa BpauieHus 3000 1500 1000 750 600

MarHUTHOTO TIOJIS
(n,, 06/MuH)

Bpamaromeecss MarauTHOe noje craropa MHAYKTUpyeT DJ(C B 3aMKHYTOM
HAKOpOTKO 0OMoOTKe potopa. [lox neiictBuem stoit DJ[C B 0OMoTKE poTopa Oyner
IpoTeKaTh TOK. TOK poTOpa, B3aMMOACWUCTBYS C BPALIAIOIIMMCS MarHUTHBIM I10-

JIEM, CO3[Ia€T BPALIAIOMIMNA MOMEHT, MOJ ACHCTBUEM KOTOPOrO POTOP HAYUHAET
BpalllaTbCsl B CTOPOHY BpAICHUS TMOJS CO CKOPOCTHIO (715), MEHBIIIEH CKOPOCTH
BpalleHust moJis (71;).

Ecnu npeanonoxuth, 4To poTop Oy/IEeT UMETh TaKylO € CKOPOCTh Bpallie-
HUS, KaK WU MarHuTHOE II0JI€ CTaropa, TO TOKA B OOMOTKE pOTOpa HCUYE3HYT.
BcenencrBue yero npekpaTturcs B3aMMOJICHCTBUE UX ¢ MATHUTHBIM TIOJIEM U POTOP
CTaHET BpaIllaThCsl MEJJICHHEE BpalllaloIIerocs mojs craropa. [Ipu atom 06MOTKa
pOTOpa BHOBb HAYHET IMEPECEKAThCS C BPALAFOIIMMCS IIOJIEM M HAa POTOP CHOBA
OyJneT nelcTBOBATh BpaIlAlOIIMil MOMEHT.

CnenoBatesibHO, POTOP MPU CBOEM BpallEHUM BCErJa JOJHKEH OTCTaBaTh OT
CKOPOCTH BpAILIEHUS MAarHATHOTO MOJISI CTaTOPa, T.€. BPAIlaThCsl C MEHBIIEN CKO-
POCTBIO, MOYEMY 3TH JABUTATENIM U MOJTYYHIM HA3BAHUE AaCUHXPOHHBI X .

OTHOcHUTENbHAsT CKOPOCTh, PaBHAsl Pa3HOCTU YaCTOT BpAILlCHUS TOJISL 1 U
poTopa n, U BeIpaXEHHasi B 00/MHUH, Ha3bIBAETCSI CKOPOCTHI CKOJIbIXKE -
HUS .

OTHOLIEHHE CKOPOCTU CKOJIbKEHHSI K 4YaCTOTE BPAIllCHUsI MAarHUTHOTO TMOJIs

cTaTopa Ha3bIBACTCA CKOJIBbXCHHUCM !




60f,
p

Ecau ckonbxeHue BbIPAXKACTCA B IIPOLCHTAX, TO COOTBETCTBCHHO

(1-s).

OTKy/a n, =m (I_S) =

S%=M-100.

n,

CkonbxeHue S SBISETCS BAXKHBIM ITapaMETPOM, OMPEAEIISIONIUM PEXUM pa-
O0TbI ACHHXPOHHOW MaIlIUHBI.

[Ipu HOMUHaAIBHOUN paboTe CKOJIb)KEHWE aCUMHXPOHHOT'O JBUTATENSI COCTaB-
asiet npumepHo 1-6%.

Ecnu, nanpumep, marautHoe noje aenaet 3000, a porop — 2880 06/MuH, TO

CKOJIb2KCHUC

mry 30002880 0 0.
n 3000

S =

B moment ITyCKa ABUTaTCJIA, KOrJga CKOpOCTb poTOpa ny = O, CKOJIb)KCHHEC
n
1
s=—=1, umm 100%.
n,
SHCKTPOMexaHI/I‘ICCKI/IC CBOMCTBa ACMHXPOHHBbIX ,Z[BI/IFaTCJICﬁ OIIpEACIIAIOTCA

€ro MEXaHU4YECKUMH U pabOYNMH XapaKTePUCTHKAMHU.

Mexanuueckue XApaKTCPUCTUKU ACHMHXPOHHOI'O ABUTATCIIA BBIPAXKAKOTCA
ynxunonansubiMu 3aBucumoctamu M = f(s) npu Uy = const, mu6o kak
n,= (M) npu U, = const.
Mexanunueckas XapaKTCPHUCTUKA ACMHXPOHHOI'0O ABHUIaTCIsl ¢ KOPOTKO3aMKHYTBIM
pPOTOPOM TpeACTaBlIEeHa Ha PUC.S.

MakcumyM Bpamaromero MmomenTa M, OlpenenseT Ieperpy304Hyro CIo-
COOHOCTB ACMHXPOHHOI'O ABHUIaTcisl U pa3aciisicT Fpa(l)I/IK Bpamaromero MOMCHTa

Ha yCTOWYMBYIO 4acTh — 0T § = () 710 §, W HEYCTOWYMBYIO Y4acTh OT S, 10 S = 1, B
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npejenax KOTOpOM BpalllalolIMii MOMEHT YMEHBIIAETCS C POCTOM CKOJIBKEHUS

(cm.puc. 5).
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Pucynok 5. MexaHnueckas XapakTepUCTUKAa AaCHHXPOHHOI'O
JBUTaTelsl C KOPOTKO3aMKHYTBIM POTOPOM

VY paboTaromiero aCHHXpOHHOTO JBUraTeNsl TUHAMUYECKOE PaBHOBECHE MO-
MEHTOB JBUTaTell 1 TOPMO3HOIO MOMEHTA Ha BaJly aBTOMAaTHYE€CKHA BOCCTAaHABIIH-
BAETCS MPU YBEIWUYECHUH HATPY3KU (CKOJIBKEHUS), IOKAa TOPMO3HON MOMEHT Ha Ba-
iy M, menbIre MakcuManbHOro M, Bpalllaromero MOMeHTa JBUrares (ycToi-
ypBas yacte rpaduka — or § = 0 g0 §,). Ho xorga topmosHoit moment M, mo-

CTUTHET 3HAYEHUS MaKCUMaabHOro MomeHTa M, JABHTATENs, TOTAA MPH Jallb-
HEHIIeM YBEJIMYEHUU HArpy3ku (OT S, 10 § = 1) Bo3pacTaHue CKOJIbKEHUs OyneT
JUIIb YMEHbBIIATh Bpallaronuii MomeHT. Takum o0pa3om, AMHAMUYECKOE PaBHO-
BECHE, HAPYILIEHHOE YBEIIMUCHUEM HArpy3Ku, HE BOCCTAHABIIMBAETCS U BCJIEACTBUE
npeo0Iaannsi TOPMO3HOTO MOMEHTA JIBUTATEh OCTAHABIMBACTCS.

Kak BUHO U3 pHC.5 U BhIpa)K€HUs sl CKOPOCTH BpallleHHs poTopa

ny =m(-s)=21 1)
p

MCXaHHYCCKasA XapaKTCPUCTUKA aCHHXPOHHOI'O0 ABHUIATCIIA C KOPOTKO3aAMKHYTBIM

pOTOPOM MpU TOCTOSIHHOM YacTOTE TOKA MUTAIOIIECH CeTH sBisieTcs "»KecTKou",
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TaK Kak IPU U3MEHEHUWH HAarpy3kKM Ha Bajly B IIpelenax yCTOMYMBOIO y4acTKa

CKOJIb)KEHHE JABUTATENS (S) U3MEHSAETCS HE3HAUUTENBHO.
DKCIEepUMEHTAIbHAS MEXaHUUECKas Xapakrepuctuka 1y, = f(M>) crpourcs

10 JAHHBIM, MMOJYYCHHBIM IyTeM HM3MEPEHHUs YacTOTHI BPAIICHHS aCHHXPOHHOTO
JBUTATEJSI N TIPU Pa3IMYHBIX MOMEHTAX Harpy3KH Ha €ro BaJly.

MexaHnyeckasi XapakTepucThka (puc.5) HarJIIIHO TIOKa3bIBa€T CBOWCTBA
ACHHXPOHHOTO JIBUTATEIIs KaK YaCTH JIEKTPOIIPUBOIA.

Jlist Gosiee TIOJTHOTO BBISIBIIEHWST CBOMCTB CaMOTO JIBUTATENS CIIYXaT €ro
pabouue xapakTepuctuku (Puc.6).

PabGoune xapakTepuUCTHUKKM aCHHXPOHHOTO JBUTATENsl MPEACTABISAIOT 3aBU-
CHMOCTH CKOPOCTH BpaIleHHs My (CKOJIBKEeHUS §), MOMeHTa Ha Baiy M», k03¢hdu-
LUEHTA MOJE3HOT0 ACUCTBUS 7] U KO3(p(ULHMEHTAa MOIIHOCTH COS (@ OT IMOJE3HOU
MOII[HOCTH Ha Baiy (T.e. OT Harpy3Ku) MpU MOCTOSHHOM Hanpspkenun U u mmo-
CTOSIHHOM 4aCTOTE TOKA CETH f1, T.€.

n29 M29 S, 1], COSQ = f(P2)

Paboune XxapakTepucTUKN aCUHXPOHHBIX JBUTATENIEH MOTYT OBITh MOJIyYe-

HBI paCYCTHBIM WJIM S3KCIICPUMCHTAJIbHBIM ITYTCM, ITIPXU HOMUHAJIbHOM HAIIPAKCHUU
UIH ¥ HOMMHAJIbHOM 4aCTOTE TOKa CETHU ﬁH . PaCCMOTpI/IM IIPpUYXUHBI W OXKHUOAC-

MBIC 3aKOHOMCPHOCTH M3MCHCHHUS YKa3aHHBIX 3aBUCHUMOCTEH.

S, n, ,Mai
Cos¥,n Cos ¥
r na
2
| M,
| s
CosY | .
F 2
o 1l .l

Pucynoxk 6. Paboune xapakTepucTUK1 aCHHXPOHHOTO
JIBUTATEJNSI C KOPOTKO3aMKHYTBIM POTOPOM
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CkopocTh BpallleHHs] pOTOpa My YMEHBIIIAETCS HE3HAUUTEIbHO NIPU YBEJIHU-
YEHHWU HArpy3KH HA BAy ACMHXPOHHOIO JIBUTATENSA, TOTOMY UTO CKOJIbKEHUE TIPU
W3MEHEHUHW Harpy3KH B MpeJenax HOMHHAIBHOW BO3pacTaeT B HEOOBIITUX TIpe/Ie-

nax 0,05...0,08, a ckopoCTh BpallleHUS OJHO3HAYHO CBSI3aHA CO CKOJIbKEHUEM

ny, = ny(1 - s). IosTOMy CKOPOCTHYIO XapaKTEPUCTHKY ACHHXPOHHOIO JIBUIATENs

n, = f(P2), KaK W JBUTATENS MOCTOSIHHOTO TOKA C MapalIeIbHBIM BO30YKICHU-
€M, Ha3bIBalOT "xecTkoil" (cM.puc. 6).
[Tosie3npIi MOMEHT Ha Baiy ABurarens M, CBsi3aH ¢ MOILIHOCTbIO P, COOT-

HOIIICHUCM.
M,=P/w,,

27n,
rne @2 = TG0~ YIIoBas 4ACTOTA BpAIICHHS POTOPA.
Tak Kak /1) M3MEHSETCS HE3HAUYUTENBHO, TO 3aBucuMocth M, = f(P,) Gnus-
Ka K IPAMOJIMHENHOM.
3aBucuMOCTh K03((PUlIMEeHTa MOIIHOCTU JABHUTaTENs cos@ OT Harpysku P,
o0ycoBiIeHa U3MEHEHUEM OTHOCUTENIBHOTO 3HAUEHHUs] PEAKTUBHOW MOIIHOCTHU K
aKTUBHOUM Q)/P , 4TO BUAHO U3 BBIpAXKEHUS ISl KOAPPUIIUEHTa MOIIHOCTHA aCHH-

XPOHHOI'O ABHUIaTCJIsA:

P 1

b _
T UL R r0r BIe /B

HpI/I X0JIOCTOM XOJ€ ABUIaTeIIsA COS (P TOBOJIBHO HHU30K M HE MPEBBIIIACT

00bryHO 0,2...0,3. DOTO sBiIsieTca OOJIBIIMM HENOCTATKOM TaKWUX JBUTraTeliell u

OOBSCHSIETCS TEM, YTO IOJIE3HAass MOIIHOCTb IPH OTCYTCTBHH HArpy3Kkd Ha Baily

P2 = 0, 4 aKTHMBHasj1 MOIIHOCTD, 1'[0Tpe6J'IHCMa}I ABUTATCIIEM, MHOI'O MCHBIIC

MOLIHOCTH peakThBHOI (oTHOWEenue (/P Benuko).
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C yBenuueHHEM Harpy3Ku COS (@ ObICTPO BO3PACTaET, TaK KaK PeakTUBHAs

MOIIIHOCTh (HAMarHM4YMBAIOIIMI TOK) Majo 3aBHUCHUT OT Harpy3ku (ee yBelaude-
HUE BBI3BIBACT JIMIIb BO3PACTaHUE NOTOKOB PACCESIHUS, IPONOPLUUOHAIBHBIX TO-
KaM cTatopa ¥ poTopa, a OCHOBHOW MArHMUTHBI MOTOK MAaIllMHBI IPH BO3pacTa-
HUM HArpy3Kd YMEHBUIAETCSI HE3HAUUTENBHO).

AKTHBHAsT MOIIHOCTH P BO3pacTaeT MPOMOPIMOHAIEHO MEXaHUYECKOM
Harpy3ke Ha Baiy asurarens P, . Takum 00pa3oM, ¢ yBEIMUYECHHEM HATPY3KH JIBH-
ratenasi OTHOCUTENbHOE 3HAUYE€HUE PEAKTHUBHOW MOIIHOCTH YOBIBAET, a COS () yBe-

anunBaetcs (puc.6). Croero makcumasbHoro 3Hadenus (0,75...0,85)cos @ noctu-

raet MpH Harpy3ke, OJIM3K0i K HOMUHATIBHOM.

HemnosHas 3arpyK€HHOCTb aCHHXPOHHBIX JBUTaTENEN SBISIETCA OJNHOU W3

IJIABHBIX NPUYMH HHU3KOTO COS@ , a cnenosarenbHO, KIIJl anekTpoycTaHOBOK.

HOC—)TOMy JJIA TIOBBIIICHUA COS @ HCO6XOI[I/IMO 9KCILTyaTUPOBAaTh ACHHXPOHHLIC

ABUTATCIIN IIPU HOMMHAJIbHOM Harpyske.

3aBucumocth KII/] acMHXpOHHOro ABUTATENs OT IMOJIE3HOM HAarpy3ku Ha
Bany 1) = f(P,) wWMeeT Takol ke BUJ, KaK My JPYIHX JJIEKTPUYECKUX MAIIUH U
TpaHCPOPMATOPOB:
__ b
- ’
P+)p

S
Il
avh ey

rae 2 ‘f;:}():T+R\4€X+R\41+R\42+E[06 - CYMMapHbI€ MOIIHOCTH IIOTEPb,

MMEIOIIUE MECTO B IBUTaTEJe IPU MPEOOPa30BaHUN SHEPTUH;

P.. — MomHOCTh IOTEPH B MArHUTOIPOBOJIE CTATOPA;
P\jex — MOIIHOCTh MEXaHHUYECKUX TIOTEPD;

P,;1 — MomHOCTS MOTEPH B 0GMOTKE CTATOPA;

P,» — MomHOCTS MMOTEPH B 06MOTKE POTOPA;

P06 — MomHOCTD 1006aBOYHBIX OTEPB.
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KII/J mocturaer Mmakcumyma, KOTJa MOIIHOCTH ITOCTOSHHBIX ITOTE€Pb ABUTA-
TEns (PCT + PMeX), HE 3aBUCAILNME OT HArPy3KH, CTAHOBSTCS PABHBIMH MOIIIHOCTH
nepemenHbix 1otepb (Py; + Py + Puog), 3aBucsimumu ot Harpy3ku. KITJJ

ACMHXPOHHBIX JBUTaTened Mayol momHocTy paseH 0,6...0,75. C yBenuueHuem
MOIITHOCTH OH Bo3pacTaeT u jocturaet BenuuuH 0,85...0.9. O6sryno KIIJ[ acun-
XPOHHBIX JBUTATENEH TOCTUTaeT MAKCUMAJIbLHOIO 3HAYEHUS MPU HArpy3Ke, MNpH-

MepHo paBHo# 0,75...1,0 OT HOMUHAJIBHOM.

2. HaznaueHmue, yCTPpOMCTBO, IPUHIMII 1eHCTBUSA
1 OCHOBHBIE XapAKTEePUCTHUKH CHHXPOHHBIX T€HEPATOPOB

['eneparop Ha3bIBAaETCS CUHXPOHHBIM MOTOMY, YTO YAaCTOTAa WHIYKTUPOBAaH-
HOU B ero oOmMoTke sikops D/1C mpomopimoHaibHa CKOPOCTH BpAIEHUST MAITMHBI
1, @ UMEHHO:

= ()
60
i€ p - YUCJO Map MOJIOCOB MAILIUHBI.

Cunxponsble Tpex(a3Hble TEHEPATOPHI SBISIOTCS OCHOBHBIM HMCTOYHHKOM
AIEKTPUYECKON SHEPruu MEPEMEHHOIO0 TOKA B COBPEMEHHBIX CHUCTEMAaX JJIEKTPO-
cHaOxeHusi. OHU BBIMOJHAIOTCS, KaK MPaBUJIO, TIO TPSIMOM cxeme (HOPMaJbHOTO
WCTIOJIHEHUS ).

Tpexdas3uplii CHHXPOHHBIM TeHEepaTOp HOPMAJIBHOIO HMCHOJHEHUS COCTOMT
U3 HEMOABUKHOM YacTH - CTAaTOpa, B Ma3ax KOTOPOro rnmoMemniaercs padoyast Tpex-
daznas oOMOTKa, B KOTOpoH MHAYKTHpYyeTcs nepemenHas J/[C, u Bparmarormieiics
4acTH - pOTOpa, HECYIIEro Ha cebe 0OMOTKY BO30YKJIEHUS U HA3bIBAEMOTO €Il
WHIYKTOPOM, CO3/IAlOIUM MarHUTHBIA MOTOK. K 00MOTKe BO3OYXIeHHs reHepa-
TOpa MOABOJUTCS TMOCTOSHHBIM TOK Y€pe3 KOHTAKTHBIC KOJbIA M HAJIOKEHHBIC HA

HUX IETKU (puc.7).
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Pucynok.7. (CxeMbl CHHXpOHHOT'O T'€HeparTopa C:
a) SIBHOTIOJIFOCHBIM POTOPOM; 0) HESIBHOTIOIIOCHBIM POTOPOM

[To KOHCTPYKTUBHOMY MCIIOJIHEHUIO WHAYKTOpa (T.€. TOW YaCTH MAIlIMHBI, KOTOpas
CO3/1a€T MAarHUTHBIH MMOTOK), Pa3IMYAIOT JBA TUIIAa CHHXPOHHBIX T€HEPATOPOB:

a) SIBHOTMOJICHBIEC, UMCIOIINE BBHICTYMAIONIUE TOJIOCHBIE MarHUTO-
MPOBOJIBI C KaTyIIKaMK BO30YyxaeHus (puc.7, a);

0) HESIBHOT O JII0 C H bl €, WJIM MAIlIMHbI C PABHOMEPHBIMU BO3IYIIHBIMHU
3a30paMH, UMEIONME HESIBHO BBIPAXKCHHBIC MOJIOCA HA POTOPE NMUIUHIAPHICCKON
dbopmsl (puc.7, 0).

[Ipu BpameHnn poTopa TeHepaTopa C MOMOIIBIO MEPBUYHOTO JBUTATEIS C

IOCTOSIHHOM CKOPOCTBIO /1 C TAKOM K€ CKOPOCTBHIO BPAIICHUS! U MAarHUTHBIN ITOTOK

@, co3gaHHBIi MOCTOSIHHBIM TOKOM B 0OMOTKE BO30Y:KIcHHM. Bpaimaromeecs 1o-

JIC Ha 3aKOHY BHGKTpOMaFHHTHOﬁ WHAYKIIUHW HABOAWUT B KaXK/IOM AKTHBHOM IIPO-

BOJHHKE OOMOTKH ctatopa (sxope) nepemeHHyro D3/[C, N3MEHSIONMIYIOCS ¢ 4acTo-
TOH, CTPOTO MPOMOPIIMOHATEHON CKOPOCTH BpAIICHUS pOTOpa /1 M YUCIY Tap To-
J0COB p (puc.7.).

CHHXpOHHBIE TE€HEpPaTopbl B CHUJIOBBIX YCTAaHOBKAX IIEPEMEHHOIO TOKa

O0OBIYHO IIPHUBOAATCA BO BpalllICHUEC ITAPOBLIMH WK T'MAPABINYCCKUMU Typ6I/IHaMI/I
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U JIBUTATEIIIMA BHYTpPEHHEro cropanus (au3ensimu). [lepBrie Ha3bIBarOTCS TypOO-
TeHepaTopaMu U THIPOTEHEepaTOPaMH, a BTOPHIE TU3ETb-TeHEPATOPAMH.

['upporenepaTopbl pabOTAIOT MPU CPABHUTEIBHO HEOOJBIION CKOPOCTH
BpamieHus (75-250 06/MuH.), 1 TTIO3TOMY OHU BBITIOJHSIOTCSI SIBHOTIOJIFOCHBIMH C
OOJIBIIIM YHCIIOM TIOJTIOCOB.

TypOoreHnepaTopsl SBISIFOTCS OBICTPOXOJMHBIMA MallTHHAMU, TIO3TOMY U3 CO-
oOpaxeHu TMPOYHOCTH POTOpPA W JIYUIIIETO Pa3MEIICHUS M KPETUICHHS OOMOTKHU
BO30Y’KJICHHSI, B 3TOM CJIy4ac MPUMEHSIOT HESIBHOITOIFOCHBIA POTOP.

[ToMuMO BEITIIETIPUBENCHHON KIACCHU(UKAIIMI CHHXPOHHBIX TEHEPATOPOB UX
MOIPA3NICTISIOT eIé 1o croco0y BO30YKICHUSI Ha:

- FEHepaTOPhI C AJICKTPOMATHUTHBIM BO30YKICHUEM;

- TeHepaTopPhl, BO30YKAaeMbIe TOCTOSTHHBIMA MarHUTAMHU.

CHHXpOHHBIC TE€HEpaTopbl C BO30YKIEHHWEM OT TIOCTOSHHBIX MarHUTOB
HaXOJAT IIMPOKOE NMPUMEHEHHE B CICIHAIBHBIX 3JEKTPOMAIIMHHBIX MPeoOpa3o-
BaTeNAX, MPEOOPA3YIONINX IHEPTUIO TIOCTOSHHOTO TOKA B SHEPTHIO MEPEMEHHOTO

TOKa MoBbIIeHHOUW yacToThl (400, 500, 1000 I'm).

5~
L] =] Q
Fagh.

Pucynox 8. DnekTpuueckas cxeMa CHHXPOHHOTO FeHeparopa
¢ BO30YKJIEHUEM OT MOCTOSIHHBIX MarHUTOB

CUHXpOHHBIE TEHEPATOPHI C IEKTPOMArHUTHBIM BO30YXKACHUEM JENATCS
Ha:

- TEHEPATOPhI C HE3aBUCHUMBIM BO30YKICHUEM;
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- TEHEPATOPBI C CAMOBO30YXK/ICHHEM.

B nepBom cinyuyae nutanue 0OMOTKH BO30YKIECHUS OCYLIECTBIISAETCA:

- OT aBTOHOMHOM CETH MOCTOSIHHOTO TOKa (puc.9, a);

- OT CIEIUAIBHOTO TeHEpaTopa MOCTOSHHOTO TOKa - BO30yauTens (puc.9, 0).

Ha:
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Pucynok 9 - DnekTpudeckre cxemMbl CHHXPOHHOI'O FeHepaTopa:
a) ¢ BO30Y>KJICHHEM OT MOCTOSITHHOT'O UCTOYHUKA;
0) ¢ BO30YyXIEHHUEM OT BO30YIUTES

[To ciocoOy pa3meneHusi BO30OYyAUTENSE CUHXPOHHBIE T€HEPATOPhI AENSTCS
- CHHXpOHHbBIE TE€HEpaTOPhI ¢ BO30YAUTENIEM Ha Bally;
- CHHXpOHHBIE TE€HEpaTOPhI C BO30YAUTENEM Ha KOPITyCe.

CaMOB036y}K,Z[CHI/IC CHUHXPOHHBIX I'CHEPATOPOB TAK K€ KAK M MalllkMH IIOCTO-

SSTHHOT'O TOKa, OCHOBAHO HAa OCTATOYHOM MArHCTU3ME ITOJIFOCOB MHAYKTOpA. B stom

ClIy4dac 00MOTKa B036Y)KI[CHI/IH, PaCIOJIOKCHHAA Ha POTOPEC, MMOJIYydacT MMTAHUC OT

0OMOTKHU SIKOpSI, PACIIOJIOKEHHOM Ha cTarope, depe3 Belmpsmutens VDI1...VD6

(puc. 10).
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Pucynok 10 Dnextpuyeckas cxemMa CHUHXPOHHOTO T'€HepaTopa
C CaMOBO30YKJIeHUEM
JIoCTOMHCTBAMH CHHXPOHHOT'O TE€HEepaTropa € CaMOBO30Y>KIECHUEM,
PUMEHSIEMBIM B CIIELITEXHUKE, SIBJISIOTCS X MPOCTOTA, OTCYTCTBUE KOJJIEKTOPHO-
ro y3J1a MalluHBI TOCTOSSHHOTO TOKAa W MEHbBIIIAasi Macca CUCTEMbI BO30YKICHUS TI0
CPaBHEHUIO C CUCTEMaMHM, UMEIOIIMMHU MAallIMHHBIA BO30OYAUTENb.
OCHOBHBIE CBOMCTBAa CHHXPOHHOT'O T€HEPATOPA ONMPEAEISAIOTCSA €ro XapaKre-

PUCTUKAMHU: BHEIIHUMH U PETYJIUPOBOYHBIMH.

Buewnue xapakmepucmuku

BHenHue XxapakTepUCTUKU MPEICTABISAIOT COOO0N 3aBHCHUMOCTb JIMHEHHOTO
HanpspkeHus: U Ha 3aKMMax reHeparopa OT TOKa Harpy3ku / reHeparopa mnpu
HEM3MEHHOM 3HAY€HWUW CKOPOCTH BpAIleHUs, TOKA BO30OYXICHUS TeHepaTopa U 3a-

JAaHHOM 3HAUCHUHN KOG)(b(bI/IHI/ICHTa MOIIHOCTHU HArpys3KHu, T.€.
U = f(I) npu n = const; Iz = const; cos ¢ = const.
Buemnmue XapaKTCPHUCTUKHU ITO3BOJIAIOT CYAUTH O BIIMAHWH BCIMYMHBI U Xa-

pakTepa Harpy3ku Ha HaNpsHKEHHE CUHXPOHHOTO MeHepaTopa B YCIOBHSX AKCILTY-
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aTalMy U OMpPEeNIeTUTh MPOLEHTHOE n3MeHeHue Hanpsokenus AU % npu nepexojie
reHepaTropa OT HArpy3KH K XOJOCTOMY XOZY.
Bun BHemHe# xapakTEepUCTHKU 3aBUCUT OT XapakTepa Harpy3K, Ha KOTO-
pyI0 BKJIIOUEH reneparop (puc. 11).
X0/ BHENIHEH XapaKTepUCTUKH MOXKHO OOBSCHUTH C MOMOIIBIO YPABHEHHUS
(ha3HOTO HAMPSHKEHUS HA 3a)KMMaxX reHeparopa:
Uy =Eo - Ir - jix, 2)
I7ie 7 - aKTUBHOE COMPOTUBIIEHUE (ha3bl;
X = X4 TXg - TIOJIHOE WJIM CHHXPOHHOE COMPOTHBIICHHE HESIBHOTOIIOCHOTO TeHE-
patopa;
Xy - UHIYKTUBHOE COINPOTHUBIICHHE PEAKUUU SKOPS, 00YCIOBIECHHOE MOTOKOM
akopst Dy;
Xg - UHIYKTUBHOE COIMPOTUBIIEHUE pACCEsTHUSI 0OMOTKH (Da3bl, 00YCIOBIEHHOE
noTOKoM paccesinus Dg;

Ey - basnas D]IC.
U
? < {QMK.)

=0 (r_rr(r.)

]
$>0 (undyrt )y

¥ b

} V4
0 In Ixs

Pucynok 11. BHemHue XapakTepUCTUKU CUHXPOHHOTO T€HEpaTopa
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[Ipu pabore Ha WHAYKTUBHYK Harpy3Ky, BCJEICTBHE TIPOJOJILHO-
pa3MarHM4MBaIONIEH peakiuu AKOps (3HAYUTEILHO YMEHBIIAIOIIEH OCHOBHOU TO-
ToK D) U, cnegoBaTesbHO, E() U NajeHUsT HANpPsHKEHUS] Ha COMPOTUBIICHUSX 00-
MOTKH ¥ U X, BHEIIIHSISI XapaKTEPUCTHUKA UMEET PE3KO MaJaroliuii xapakrep (Kpu-
Bas 2, puc. 11).

Ecnu narpyska akTHBHasi, TO C POCTOM TOKa [/ HalpshKEHUE Ha 3akKUMax
CHIIKAETCSl MEHEE MHTEHCHBHO, Ye€M IMPU UHIAYKTUBHOUN Harpyske, (kpusas 1, puc.
10), Tak KaK B 3TOM clly4ae B MalIMHE JIEUCTBYET MOMepeyHasi peakius sikopsi, He
TaK CUJBHO yMEHbIawmnas ocHoBHOW moTtok @y u BJC E), kak mpojioiabHO-
pa3MarHu4uBaronasl peakius sKops.

[Ipu pabote ¢ onepexaronM TOKOM (EMKOCTHAsI Harpy3Ka) B MallliHE UMe-
€T MECTO MPOJOJbHO-NMOAMArHUYMBAIONIAsl COCTABIAIONIAs PEAKIUU AKOps (yCH-
auBaroias notok ®y u, cienosarensHo, yBenumuuBatomas IJC Ej), u nmostomy
HaIpsHDKEHUE Ha 3aKMMaX T'eHeparopa ¢ YBEJIMYEHHWEM TOKa Harpy3ku / cHavana
Jlayke HECKOJbKO Bo3pacrtaer (KpuBas 3, puc. 11), a 3aTeM yMeHbIIaeTCs 3a CUET
Bce 0oJiee BO3PACTAIOIIETO Ma/ICHUS HAMPSKEHUS Ha ¥ U Xg.

[Tpu kopoTkoM 3ambikanuu (U = () Bce BHEIIHUE XapaKTEPUCTUKU Iepece-

KaloTCs B OJJHOM TOYKE [,

Pezynuposounvie xapaxmepucmuku

PerynnpoBouHble XapaKTEpUCTHUKU BBIPAXKAIOT 3aBUCUMOCTH TOKa BO30YX-
JCHHUS OT TOKa HaI’py3KI/I HpI/I IIOCTOAHHBIX HaHpH)KeHI/II/I Ha 3aKnUMax reHepaTopa,
CKOPOCTH BpallieHust ¥ KodhPUImeHTe MOIHOCTH, T.€.

Iz =f(I) npu U = Uy = const; n = const; cos ¢ = const.

[TpumepHBIl BU PETYJIUPOBOYHBIX XapaKTEPUCTUK CUHXPOHHOI'O F€HEpaTo-

pa Mpu pa3IuvHbIX [0 XapaKTepy Harpy3kax nu3o0paxeH Ha puc. 12
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Pucynok 12. PerynupoBouHble XapaKTepUCTUKU CUHXPOHHOI'O FeHepaTopa

OHM MOKa3bIBAIOT KaK HAJ0 M3MEHATh TOK BO30YKIEHHS CHUHXPOHHOTO Te-
HEpaTopa, YTOOBI IPU U3MEHEHUH TOKA HArPy3KU U OMPEIEICHHOM KO3 puIrente
MOIITHOCTH COS (p HANPsDKEHHE Ha 3aKMMaX OCTaBaJIOCh IMOCTOSHHBIM, PaBHBIM HO-
MUHAJIBbHOMY. JIJis 3TOTO B COOTBETCTBUHU C BHEIIHUMHU XapaKTEPUCTHKAMHU TpU
BO3PACTaHUM MHIYKTHUBHON M aKTUBHOW HAarpy30K TOK BO30Y>KIACHUS Hall0 yBEIH-
4YUBaTh, NMPUYEM INPU HHAYKTUBHOH - OoJiee MHTEHCHBHO, a MpPU EMKOCTHOU
Harpyske, Ha000pOT, CHauajda yMEHbIIaTh, a TOTOM yBenu4uBaTh. [lo perymmpo-
BOUYHBIM XapaKTEPUCTUKAM yCTAHABJIMBAIOTCS MpEAEbl PEeryJIHpPOBaHUs TOKA BO3-
OyKJIeHHUs, HEOOXOAUMBIE TS TTOAJIEPKaHNs HAMPSHKEHUST HA 3a)KUMaX TeHepaTo-
pa MOCTOSIHHBIM MPH U3MEHEHHUHU 33JaHHOM HAarpy3kH B pabouem auanazoHe. OHH
UMEIOT Ba)KHOE 3HAa4YeHUE MPH BbIOOpE U pacueTe anmapaTypbl, IpUMEHSIeMON Jis

pEryJIMpOBaHMS HAIIPSIKEHUS TEHEPATOPA B YCIOBUAX €r0 dKCILUTyaTalUu.



