


JreKkTpoaBuraTenmu
NMOCTOSAHHOIO TOKa




nekrpoaBuratesib NOCTOAHHOrO
Toka (AINT) — anekTpnyeckasa MmalluHa

NOCTOSIHHOIO TOKa , npeoobpa3syroLwiasn
3NEeKTPUYECKYIO IHEePruro NOCTOAHHOIO TOKa B

VI X A1V = 4 -0 =led0 A
Mo HEKOTOPbLIM MHEHUAM 3TOT ABUraTesib MOXXHO eLle
Ha3BaTb CUHXPOHHOWU MALUMHOU NMOCTOAHHOIO TOKa C
caMocuHXpoHu3saumeun. NMNpocrtenwinun aBurarternb ,
ABNAOWUUCA MALLUHOU NOCTOAHHOIO TOKa , COCTOUT U3
NOCTOAHHOIo MarHMTa Ha MHOAYKTOpe (cTaTope),
OLHOrO 3NMIeKTPOMarH1uTa ¢ ABHO BbIPpa)XeHHbIMU NOJsilocCaMu
Ha sikope (AByX 3yOL,0BOro SKOpA ¢ ABHO BblpaXXeHHbIMU
NnosirocamMm n ¢ 0oQHOU OOMOTKOM), LLLETOYHO KQL
y3na c AByMsA nnacTuHamu (namensamMmu) u oB




UcTopusa co3pgaHus.

[epBbln aTan pa3BuUTUS anekTpoasuratesns (1821-1832) TeCHO cBSA3aH C CO34aHUEM
dom3nyecknx npnbopoe Ana AeMOHCTpaLMn HeENpPepPbIBHOIO NpeobpasoBaHms
9IIEKTPNYECKON SHEPTUN B MEXAHNYECKYIO.

B 1821 rogy M. ®apagen, nccrneaysa B3anumMmogencreme NpoBOAHNUKOB C TOKOM U
MarHMTOM, NoKasarsi, YTO ANIEKTPMUYECKMIN TOK BbI3biBAET BpaLLeHMe NPOBOLAHNKA BOKPYT
MarHuTa unu BpalleHne marHmta BOKpyr nposogHuka. OnblT @apages noarsepans
NPUHLUUNMANbHY BO3MOXHOCTb MOCTPOEHUS 3NEKTPUYECKOro ABUraTens.

[1ns BTOpOro atana pa3snTtuga anektpoasuratenemn (1833-1860) xapakTepHbl
KOHCTPYKLWUM C BpaLlaTesibHbIM OBUKEHNEM SKOPSI.

Tomac .[1oBeHNOPT — aMepuKaHCKUM Ky3HeL, nsobpertartens, B 1833 roay
CKOHCTpyMpoBas NepBbIv POTOPHbLIN SNEKTpoaBuUraTesib NOCTOAHHOIO ToKa, co3aarn
NpUBOOMMYIO UM B ABMXEHMEe Moaenb noe3aa. B 1837 rogy OH Nonyyuns naTeHT Ha
9IEKTPOMArHUTHY MaLLnHY.

B 1834 roagy b. C. AAkobu cosgan nepebi B MUPE 3NEKTPUYECKUN OABUraTemnb
NOCTOSIHHOIO TOKa, B KOTOPOM peanu3oBarn NpMHLUUN HENOCPEaCTBEHHOIO
BpalLeHUs NoaBmKHOM YacTu asuratens. B 1838 rogy atot gsuratensb (0,5
KBT) 6611 ncnbiTaH Ha HeBe anga npuBeaeHns B ABMXKEHWE NOAKN C
naccaxuvpamu, T. €. Nony4unn nepBoe rnpakTn4eckoe nNpMMeHeHme.




Mawunkn ®apagen.

22 ceHTAOpPA 1791 r. — 25 aBrycTta 1867 r.
AHrnuuckmn  cdusuk Mankn Papagew
poaunca B npeamectbe JIoHAOHa B ceMbe
Ky3Heua. B 1821 r. oH BnepBble Habnoaan
BpalleHne MarHuta BOKpPYr npoBOAHUKA C
TOKOM U MNPOBOOHMKA C TOKOM BOKpYr
MarHuta, co3gan nepByrw  Mogenb
anekTtpoaBuratens. Ero wuccnegoBaHusA
yBeH4Yarmcb OTKpbITUEeM B 1831 r. ABrNeHus
anekTpomMmarHMTHoM uHAaykuuun. dapagen
AeTaribHO U3y4un 3TO ABfieHue, BbiBen ero
OCHOBHOM 3aKOH, BbISCHUJT 3aBUCUMOCTb
MHOYKLUMOHHOINO TOKa OT MarHUTHbIX
CBOMCTB cpeAabl, uccnepgoBan siBrieHUe
CaMOMHAYKLUUUN U IKCTPATOKN 3aMbIKaHUA U
pa3MbikaHuA. OTKpbITHe ABNEeHns
3NEeKTPOMAarHUTHON MUHAYKUUU cCpasy xe
npuobpeno  orpomMHoe Hay4YHoe n
NpakTU4YecKkoe 3Ha4vyeHue; 3TO SABNEHUe
NIeXUT, Hanpumep, B OCHOBe paboTbl BCeX
reHepaTopoB NOCTOSAHHOIO U NepPeMeHHOoro
ToKka. Uoen ®apages o6 aneKTpuyecKkom u
MarHUTHOM TMONIAX OKa3anu Oonbloe
BIIUSAHWE Ha pa3BuTUe Bcen pU3nKu.




Akobn bopuc CemeHoBMY Hemeu no
npoucxoxaeHuto, (21.9.1801- 27.2.1874). Yto xe
kacaetca bopuca CemeHoBuya Akobu, 1o ero
Hay4Hble MHTepecbl OblNM CBA3aHbI NaBHbLIM
obpasoMm C (PU3MKOM U  OCOBEHHO C
9NEKTpoOMarHeTu3mMom, rnpuyemMm y4veHol Bcerga
CTPEMUIICA HaAWTWU MPaKTUYECKOE MNPUMEHEHUE
CBOMM OTKpbITUSM. B 1834 rogy Akobu nsobpen
anekTpoasuratens C BpawarwmmMmcsa padboymm
BanioMm, paborta kKoToporo 6bifla OocHoBaHa Ha
NPUTATMBAHUN  PA3HOUMEHHbLIX  MarHUTHbIX
NOMNCOB W OTTaNKMBaHUM OAHOMMEHHbIX. B
1839 rogy Akobu BMecTe C akageMukom
omunuem XpuctmaHosmyem JleHuem (1804—
1865) NOCTpous OBa YCOBEPLUEHCTBOBAHHbLIX U
bonee MouwHbIX anekTpoasuratenst. OguH N3 HUX
6bIn ycTaHoBMEH Ha 60sbLIOK NogKke U BpaLlars
ee rpebHble kKoneca. BaxHoe 3HayeHne ans
Poccun umenun Tpyabl Akobu, kacarouwmecs
opraHmsauum 9NIEKTPOTEXHUYECKOIO
obpasoBaHus. B Havane 1840-x rogoB OH
cocTaBun W  npoyuTan nepBble  KypcChl
NPUKNagHOM  3NEKTPOTEXHWUKW,  MOArOTOBUN
nporpaMmMy TEOPETUYECKUX U NPaAKTUYECKUX
3aHATUN.




‘D,3BeHl10pT ‘

Tomac pogunca 9 uwona 1802 roga Ha
depme 6nm3 ropopa BunbsamcrayH B
wirarte BepMmoHT. EAOWMHCTBEHHbLIM
cpeactBoM oOy4yeHMsa Tomaca Obino
camoobOpa3oBaHue. OH npuobpeTtaert
XYpPHanbl U KHUIMK, 4YTOObLI ObLITb B Kypce
nocnegHUXx AOOCTMXXEHUU  UHXEHepUuM.
Tomac U3rotaBnuMBaeT HEeCKOJNbKO
COOGCTBEHHbLIX MAarHUTOB WM NpoBOAUT C
HAMMU  3KCNEepuMeHTbl, B  Ka4yecTBe
MCTOYHMKA TOKa Ucnonb3yA
ranbBaHM4YecKyro  Oarapero  Bonbra.
Co3paB anekrtpomoTtop, [13BeHNOPT CTPOUT
MoAernb 3M1eKTPOBO3a, ABUraroLwerocsa no
KPyroBou [OOpPOXKe AnamMeTpoM 1,2 M M
nUTaroLerocs oT CTalMOHapPHOro
raribBaHU4ecKoro aneMeHTa
N3o0OpeTteHne [OaBeHnopTa nony4vaer s

N3BECTHOCTL, Npecca MNpoBo3rnawaeT [ '/’:"M.r ) YO
peBonOLUUIO B Hayke. AMepUKaHCKUM
Ky3Heu, u3obpetatenb. B 1833 ropy O T e
CKOHCTpyupoBan nepBbiIA  POTOPHbLIN

aneKkTpoaBuratesib MOCTOAHHOINO TOKa,

co3pgan npuBOAMMYKO UM B [AOBUXEHUE

Mogesnb noe3ga. B 1837 rogy nonyuun




[MTpHUMN
PaboThLI

MpuHUMN pa6oTbl NOGOro anekTpoaBUraTens OCHOBaH Ha NoBeAeHUN NPOBOAHUKA C TOKOM
B MarHUTHOM MOTOKEe. eCJ&In NO NPOBOAHMUKY HaxoasiLeMcsi B MarHUTHOM NOTOKe NPonyCcTUTb
TOK, TO OH ByAeT CTPEMUTLCA CMECTUTLCS B CTOPOHY, TO €CTb NPOBOAHMUK OyaeT
BbITaNIkUBaTb U3 NPOMEXYTKa MeXAay MarHUTamMu Kak NPo6Ky U3 Oy TbINIKM LLAMMAHCKOrO.
HanpaBneHue cunbl, KOTOpas BbiTankMBaeT NPOBOAHUK CTPOro onpeneneHa u eé MoXHo
onpenenuTb Mo, Tak Ha3biBaeMOMY, NpaBuny NieBoN pykKu. ATo NpaBuUIo 3aKN4aeTcA B
cneayloLeM: ecrniv TagaoHb NIeBOW PYKU pa3MecTUTb B MarHUTHOM MOTOKE TaK YTo Obl IMHUN
MarHUTHOro NOToKa ObINIM HanpaBreHbl B N1aA0Hb, a NanbLbl N0 HANPaBNeHUIo
NPOXOXAeHUS ToKa B NPOBOAHUKE, TO 6ONbLUOW Nanew, OTOrHyTbIN Ha 90 rp. yKaXeT Ha
HanpaBrieHne cMelleHUs NpoBogHMUKA. BennunHa cunbl ¢ KOTOPOM NPOBOAHUK CTPEMUTLCA
nepemMecTUTbLCS, onpeaensieTcA BeNMMYNHON MAarHUTHOIO NOTOKa U BENTMYUHbI TOKA
npoxoasiemy no NPoBOAHUKY.
Ecnuv npoBoAHMK BbINOMHUTL B BUAE PaMKU C OCbI0 BpalleHUs pacnofioXXeHHON Mexay
MarHuTamm, To paMka 6yaeT CTpeMUTbLCSl NOBEPHYTLCA BOKPYr cBoen ocu. Ecnu He
YUYUTbIBaTb UHEPLIMIO, TO paMKa NOBEePHETCA Ha 90rp., Tak Kak MOTOM CUa ABUXYLLAA paMKy
OyneT pacnonoxeHa B O4HOW NIIOCKOCTU C paMKOM U CTPEMUTLCA pa3ABUHYTh PpaMKy, a He
noBepHyTb eé. Ho chakTnueckn paMmka NnpocKakmBaeT No MHEPLIMK 3TO NMOSIOXKEHUE U eCNn B
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Knaccudoukauusa aeuratenem NnocToAHHOro

1) KosninekmopHblie dsu2amenu
MOCMOSIHHO20 MOKa.
Pa3HoBMAOHOCTMU:

a) C Bo3by>xgeHneM rnoCcTosHHbIMU
MarHuTamm

0)
C napannesnbHblM COEAUHEHUEM O
OMOTOK BO3OYXXOEHUSA U SIKOPS

NN | | B) C nocrnenoBaTernbHbIM
1. Skops SN e BRI coeanHeHvnem o6MOTOK

2. CeppeyHuk nonioca 7 BO30YXXOEHUSA U AKOPS
3. Obmotka nonioca (4% ;,
4. Crarop | ' y
/ r)
5. Bextunarop \
6. Werks IN _ Co cMelaHHbIM coegnHeHnem ob

7. Konnekrop MOTOK BO3DYXXOEHUSA N AKOPSA




NPUHLUWMN YCTPOWUCTBA NrEHEPATOPOB 3/IEKTPUYECKOIO TOKA

BUTKOK, B KOTOPOM MHAYUMUPYETCH
TOK BPAWAETCA OTHOCUTENBHO
MArHUTHOIO NONA

2. Butok
3. OneKkrpomarHur

4. Cxonb3siwme
KOHTaKThbl

MArHUTHOE NONE BPAWAETCHAH
OTHOCUTENBHO BUTKA,
B KOTOPOM MHAYUUPYETCAH TOK

UHAYKUMOHHbIV TOK BO3HUKAET B TEX CTOPOHAX BUTKA,
KOTOPBbIE NMEPECEKAKOTCA MATHUTHLIMU JTUHUAMW




CtaTtop (MHAYKTOP)

Ha ctatope AONT pacnonaratTcs, B 3aBUCUMOCTU OT
KOHCTPYKLUN, UNN NOCTOAHHbIE MarHUTbl (MUKpoOABUraTenu),
WIN 3NIeKTPOMarHUTbl C 0OMOTKaMun BO30YXXAeHUA (KaTyLuKaMu,
HaBOASLMMM MarHUTHbIU NOTOK BO30YyXXaeHuUs).

B npocTteuviwuem cnyyae ctaTop MMeeT ABa NoJsitoca, To eCTb OAUH
MarHuT ¢ ogHoun napowu nontcoB. Ho yawe AMNT umeroT aBe
napbl nonrocoB. bbiBaeT un 6onee. IoMMMO OCHOBHbIX MOMIOCOB

Ha cTaTope (MHAYKTOpe) MOryT ycTaHaBNUBaTbCA [006ABOYHbIE
nosnca, KoTopblie NpeaHasHa4vyeHbl ANA ynyulleHus
KOMMYTaLMM Ha KONJeKTope.




PoTop (akopb)

MuHumanbHoe 4yucno 3y6uoB poTopa, NP KOTOPOM CaMO 3anyCK BO3MOXEH U3
no6oro nonoxeHusa portopa — Tpu. U3 Tpéx, KaxyLwmxca ABHO BbipaXeHHbIMY,
NnoncoB, Ha CamMOM Jene OAWH MONIloC BCEé BpemMs HaxoauTcs B 30He
KOMMYyTaLuKn, TO eCTb POTOP UMeeT ABe napbl NONKCOB (Kak U cTaTop, TaK Kak B
NPOTUBHOM crny4ae paboTta aBurartesnisi HeBO3MOXHa).

Potop nob6oro ANT cocToMT N3 MHOMMX KaTyLleK, Ha YacTb KOTOpPbIX NogaéTcs
nuTaHve, B 3aBMCMMOCTU OT yrra noBopoTa poTopa, OTHOCUTESIbHO cTaTopa.
NMpumeHeHne GonblOro Ymcria (HECKONMbKO AEeCATKOB) KaTylleK, Heobxoammo
AN YMeHbLUeHUs HepaBHOMEpPHOCTU KPyTsLero MOMeEHTa, AN YMeHblUueHUs
KOMMYTUPYEMOro (nepeksriro4yaemMoro) Toka, n ans obecneyeHnsi oNnTUMarbHOro
B3auMOAENUCTBUSA MeXAY MarHUTHbIMU NONIAMU poTopa U ctaTtopa (To ecTb AnA
co34aHNs MaKCMManbHOro MOMEHTAa Ha poTope).




Konnektop

KOJ'IJ'IGKTOp (LLI,éTO‘-IHO-KOJ'IJ'IGKTOprIVI y3ern) BbINOMHAET O4QHOBPEMEHHO Be (byHKLI,VIVI: ABNAETCA aTYNKOM
YITIOBOIO MOJSTOXKEeHUA poTopa U nepekrnyaTesieM Toka CO CKOJb3ALLMMN KOHTaKTaMu.

KOHCTpYKLI,VIVI KONSIEKTOPOB MMEKT MHOXXECTBO Pa3HOBUAHOCTEN.

BbiBOAbI BCEX KaTyLLEeK 06begMHSATCS B KONMEKTOPHbIN y3en. KonnekTopHbIn y3en obbl4HO NpeacTasnser
cob0oW KOmnbLO 13 N30NMPOBAHHbLIX APYr OT ApYyra NiacTUH-KOHTAKTOB (famesen), pacnosioXeHHbIX NO OCK
(Boonb ocn) potopa. CyLLecTBYOT U Apyrue KOHCTPYKLUKU KOMSMEKTOPHOro yara.

[pachuToBbLIE WWETKM

LLIéTOYHbIN y3en HeobxoaMM AN NoABoAa INEKTPOIHEPIM K KaTyLLKaM Ha BpaLlaroLwemMcs potope 1
nepekntovyeHnst Toka B 00MoTkax poTtopa. LLETka — HenoABMXHbIN KOHTAKT (06bI4HO rpacomTOBLIN NN
MeLHO-rpadUTOBbIN).

LLIéTKM € BONbLUIOM YaCTOTOM Pa3MbIKatOT 1 3aMbIKalOT MIACTUHbI-KOHTaKTbI Konsiektopa potopa. Kak
cnencteue, npu padote AMNT nponcxogaTt nepexonHble NpoLecchl, B 0OMOTKax poTopa. T NpoLEeCcChI
NPUBOOAT K UCKPEHUIO HA KOINEKTOPE, YTO 3HAYUTENBHO CHWXaeT HaaéxHoctb OMNT. Ana ymeHbLLeHns
NCKPEHUS NPUMEHSIOTCA pasfinyHble Crnocobbl, OCHOBHbLIM U3 KOTOPbIX SIBAISIETCS YCTaHOBKA [06aBOYHbIX
MOSMHOCOB.

http: //hot .ee/romulusl




KommyTtaums
B aneKkTpoaBuratensx noCToAHHOIo ToKa.

B npouecce paboTbl aneKkTpoaBUratens NOCTOAHHOrO TOKa WeTK!, CKONb3S
No NOBEPXHOCTU BpaLlaloLerocs KornmeKkropa, nocrieqoBaTtenbHO nepexoaaT
OOHOM KOMJIEKTOPHOM nJlacCTUHbI Ha Apyryr. [pun 3TOM npoucxoauTt
nepekKsriroyYeHne napannesibHbiX CeKUMU OOMOTKUN SIKOPA U U3MEHEeHMe TOoKa B
HUX. A3MeHeHue ToKa NPoNCXoauUT B TO BpeMs, Korga BUTOK OOMOTKM 3aMKHYT
LLLeTKOM HAKOPOTKO. DTOT MNMpoLecC NepeKknioyYeHUs U SIBNIeHUs, CBA3aHHbIe C
HUM, Ha3bIBalOTCA KOMMYTaLUEMN.

B MOMEHT KOMMyTauuMM B KOPOTKO3aMKHYTOM CeKuuum OOMOTKM nopA
BIIUAHNEM COOCTBEHHOro MarHUTHOrO NOJIA HaBOAUTCSA 3. A. C. CAMOUHAYKLUN.
PesyneTupyrowiaa 3. A. C. Bbi3bilBaéT B KOPOTKO3aMKHYTOM CeKLUMU
AOMNOSNTHNUTENbHbLIA TOK, KOTOpPbIA CO34aeT HepaBHOMEpHoOe pacnpepeneHuve
NSIOTHOCTU TOKA Ha KOHTAKTHOM NMOBEPXHOCTU LUETOK. ATO OOCTOATEsNIbCTBO
CYMTaAEeTCA OCHOBHOMN NPUYMHOU UCKPEHUA KOJmeKTopa noga wetkon. KayectBo




[lpumeHeHune

KpaHbI Pa3JINYHbIX TSXKENbIX npoun3BoacTB

MpuBoa, c Tpe6oBaHUSAMY PEryMPOBKN CKOPOCTU B LUMPOKOM Anana3oHe u
BbICOKMM NYCKOBbIM MOMEHTOM

TAroBbIN 3NeKTPONPUBO, TENJIOBO30B, 3NIeKTPOBO30B, TENJI0X0A0B, KapbepHbIX
camMocBarsrioB U np.

AnekTpuUyeckue cTtapTépbl aBTOMOOGUNEN, TPAKTOPOB 1 Ap. [ns yMeHbLIeHUs
HOMMHaNbLHOro HanpsXXeHUs NUTaHUsi B aBTOMOOUIbHbIX CTapTépax NPUMEHSIoT
ABUraternib NOCTOAAHHOIO TOKa C YeTbIpbMs WEéTKamu. Bnarogaps atomy
3KBUBaJIeHTHOE KOMMNJIEKCHOE CONPOTUBIIEHME POTOPA YMEHbLUAEeTCsl NOYTU B
yeTblpe pa3a. CTaTop Takoro gBuratens MMeeT YeTbipe nosoca (ase napbl

nontocoB). [lyckoBou TOK B aBTOMOOUIbHbIX CTapTépax oKono 200 amnep.
Pexum paboTbl — K eMeHHblﬁ.




J1oCTOMHCTBA:

NpocTOTa YCTPOUCTBA U yNpaBlieHNs;

NPakKTU4eCKu NMMHENHBbIE MeXaHn4ecKkas u peryJsimpoBovHas
XapaKTePUCTUKN OABUIATESIA,

Nerko perynmpoBaTtb 4YacToTy BpaLleHUs;
XOpPOLUME NYyCKOBblE CBOMUCTBA (DOSbLLION MYCKOBOW MOMEHT);

KOMMNaKTHEE JpPYyrmnx aBuratenen (ecnm ncrnonb3oBaTb CUMbHbIE
NOCTOAHHbLIE MAlrHNTbI B CTaTOpe),'

Tak kak AT ssnatoTcsa obpatuMbiMm MalLMHaAMK, NOSABNSIETCS
BO3MOXXHOCTb UCMOMb30BaHUA NX KaK B ABUraTeSibHOM, Tak U B

reHepaTopHOM Pexnmax.

school.su




HepoctaTtku :

e JOPOroBM3HAa N3rOTOBMNEHUS;

* He0OXOANUMOCTb NPOMUNAKTUYECKOTO
00CcnyXMBaHUS KONMEKTOPHO-LLLE TOYHbIX
Y3I10B;

* OrpaHUYEHHbIN CPOK CNYy>XObl N3-3a N3HOCa
KonnekTopa.

* (NMocnegHue gBa HegocTaTka Ha
coBpemMeHHoM aTane passutuga AN T noyTtn
HE OLLYTUMBbI).




f AlTEFauvy,







« CerogHsi Mbl y3Hanm 4to Takoe
aneKkTpoaBuraTernb, Kakne ecTb BUAbl
anekTpoaBuraTenemn, rge U Kak oH NPMMEHSIETCS,
a TaKKe KTO co3aan NepBbl anekTpoaBuraTenb

QrnekTpoaBuraTenu nrpatoT OrpoMHYto porib B
Hallen COBPEMEHHOW XN3HU, HE Byab

anekTpoaBuratens He 6b110 Obl CBETA
(MpMeHeHne B Ka4YecTBe reHepaTtopa),He 6bino
6bl JOMa BOAbl TaK Kak afiekTpoaBuratesb
MCNOSb3YyETCHA B HAcoce, Noan He MOrnu Obl
noaHUMAaTb TsXernble rpy3bl (MCNofb30BaHUE B
Pa3NMYHbIX NOABbEMHbIX KpaHax) u T.4.










