Преподаватель: Клышников Игорь Дмитриевич
Группа 1 ТОС 
Учебная дисциплина: ОП.03 Электротехника и электроника
Дата проведения: 08.04.2020 г.
Тема: Назначение машин постоянного тока и их классификация. Устройство и принцип действия машин постоянного тока.
Время: 2 часа
Лекция
Задание:
1. [bookmark: _GoBack] Изучить стр.220-223 учебника М.В. Немцов «Электротехника и электроника» При изучении темы можете пользоваться  учебным материалом (Приложение1.), электронными учебниками  и интернет-ресурсами.
2. В рабочих тетрадях по учебной дисциплине ОП.03 Электротехника и электроника написать опорный конспект с ответами на контрольные вопросы.

Контрольные вопросы:
1. Область применения электрических машин постоянного тока.
2. Основные преимущества и недостатки электрических машин постоянного тока.
3. Устройство электрических машин постоянного тока.
4. Назначение основных деталей и механизмов электрических машин постоянного тока.
5. Режимы работы машины постоянного тока.
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Puc. 9.7

BCIO OOMOTKY Ha niapauiesibible BeTBu. IlleTKu ronoxuTeIbHOM U OT-
PULIATE/IbHOM MOISIPHOCTEH COCAUHSIIOTCS C ONHOMMEHHBIMM BbIBOJIA-
MH MAIIMHBL YUCI0 MIETOK paBHO YUCITY IapajulebHbIX BETBEH MPO-
CTOM METIEBOM OOMOTKU Za U PaBHO YMCITY TOMIOCOB 2p.

Ha puc. 9.6, a ciinowHoit TuHMelH 1oKa3aHbl pparMeHThbl OQHOM M3
JBYX MapajuieJibHbIX BeTBel (Za = 2) rieTneBoii 0OMOTKHM JBYXITONIOC-
HOM MailiMHbl (Zp= 2), CEeKLIUM KOTOPOH 33 OMUH OOXOJL SIKOPSI YIIOXKe-
HBI BO BCE 11a3bl CEPACYHMKA M MOAKIIOYEHB] K IOJIOBUHE BCEX ILIAC-
TUH KojulekTopa. Havano u KoHeil BTopoil napauienbHOil BETBU 06-
MOTKH [10Ka3aHbl IITPUXOBOM NMuHMEH. Ee cekumu yxaapiBaorcs 3a
BTOPO# 00XO0/ SIKOPSI M TIOJCOEIUHSIIOTCH KO BTOPOIl TIOJIOBMHE TLIAC-
TUH KOJUTeKTOpa. CekLiMu 06eux rapajuienbHbIX BETBEH YIIIaAbIBAIOTCS
B O[JHU M T€ XK€ WM B Pa3Hble I123bl CEPIEYHMKA AKOPS B 3aBUCUMOCTH
OT €ro KOHCTPYKIHH.

Ipoctas e60in06as, VN nocaedoeamenvhas, OOMOTKA TONYYAETCS
TP MHOTOKPATHOM ODXO/IE SIKOpsI B OHOM Haripasienuu (puc. 9.7, a).
Has ysenuyenns DJIC B naswl yKIanblBalOTCs ceKUMHU (puc. 9.7, 6).
YMCII0 1ETOK 1 NMapaLIe/bHbIX BETBEH BOJIHOBOH OOMOTKH PaBHO JIBYM
(Z2a = 2) He3aBUCUMO OT YUCNIA [1OMIOCOB.

IIpocras rietnesasi OOMOTKA MpUMEHSIETCSI B ABYXIONIOCHBIX Ma-
uiMHax Manoit (no 1 kBt) u Gonbwoit (ceble 500 KBT) MomHocTH.

Ilpocrasi BoHOBasi OOMOTKA IPUMEHSIETCS B MALUMHAX MAION M
cpenHeil MmomHocTH (o 500 xBr).

9.4. Pexumbl paboTbl MaliMHbl NOCTORHHOIO TOKa

MaumHa noCTOSIHHOTO TOKa, KaK BCE 3JIEKTPHYECKHME MAILMHBIL,
MOXET paboTaTh B PEXUME TeHEpaTopa WM JBUraTess.

PaccMOTpuM pexxumbl paGoThl IBYXIOMIOCHON MallIMHBI TIOCTOSTH-
HOIO TOKa € 3aJaHHbIM MarHMTHBIM [10JIEM [JIABHBIX MOJIIOCOB M IPO-
CTOI1 11eTIeBOM OOMOTKOIA SIKOpSi, COCTOSIIEH U3 IBYX MAapajulebHbIX
BETBeEl, BKJIIOYEHHDBIX MEXAY ABYMS 1IETKAMM (CM. puc. 9.6).

Pexum reneparopa. IIpesctaBum 0OMOTKY SIKOPst MalliMHBI (puc. 9.8)
B passepHyToM Buzae. Ha puc. 9.9, a crioimHoil 1uHMeN MOKa3aHbL
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FNABA 9
SNEKTPU4HECKME MALLUMHDbI NOCTOAAHHOIO TOKA

9.1. O6wme ceeaneHma

BeKTpUIeCKHUe MALIMHBI MIOCTOSIHHOTO TOKa (BUTaTesld U reHe-
paTophl) MPUMEHSIOTCS B Pa3iMYHBIX OOJIACTSIX TeXHUKH: MAUIMHDLI
MaJIOH MOIIHOCTH — B CHCTEMaX aBTOMaTHYeCKOTo PeryJupOBaHMs
JUTS TPUBOA MCIIOJTHUTEIbHBIX MeXaHU3MOB U B KayeCTBe JaTYUKOB
YacTOTHl BpallleHMs [OABUXHBIX YacTeit; 60bILIO0N MOUTHOCTH — JJIst
TSTOBHIX ABUTaTesieil Ha 3JeKTPUUECKOM TPaHCMopTe, NPUBOAA pa3-
JIMYHOTO TeXHOJIOTHYeCKOro o0OpYAOBaHMUsl U TeHEPATOPOB IOCTO-
STHHOTO TOKa B CUCTeMaX 3JIEKTPOINMUTaHUs ClielMaibHOTO 000pyao-
BaHMs, HAIIpUMeP B PaIMOTEXHHUYeCKMX YCTAHOBKAX, NMpPM 3apsiiKe
aKKyMYJISTOPOB, JJISl IMTaHUS 3NeKTPONUTUYECKUX BaHH M T.[.-

OCHOBHOE JOCTOMHCTBO ABMIaresieil MOCTOSIHHOYO TOKa 3aKJIo4a-
eTcsl B BO3MOXHOCTH TUIABHOIO PeryIMPOBaHUS YaCTOTH BpalleHUs U
noayyeHust GONbIIMX IMYCKOBBIX MOMEHTOB.

OO0IIMM HeJOCTATKOM 3JIeKTPUYECKHX MAalllMH IOCTOSIHHOTO TOKa
SIBNISIETCH CJIOXKHAsi KOHCTPYKUMS LIeTOYHO-KOJUIEKTOPHOIO arnmapa-
T4, B KOTOPOM OCYILIECTBJISIETCS TIOCTOSIHHASI MepeKOMMYTarus 1elei
3)IEKTpUHeCKOi MalliHbl. Bo3HMKalomiee MpU 3TOM UCKPeHUEe CHUXA-
€T HaJIeXXHOCTh MAllIMH M OFPaHUYMBAET 00/IaCcTh MX IipuMeHeHus. Kpome
TOro, AJisi ABMraTesicil MOCTOSSHHOIO TOKa HeOOXOIMMO Mpeobpa3zoBa-
HHUE 3JIEKTPUYECKOI IHECPIMH CHMHYCOMJANbHOIO TOKa B 3JIEKTpUYeE-
CKYIO 3HEPTHIO MOCTOSSHHOTO TOKA.

9.2. YCTPOMCTBO SNEKTPUHECKONA MaLLIMHBI
MOCTOAIHHOIO TOKa

DneKrpUyecKasi MaliMHa MOCTOSHHOINO TOKAa COCTOMT M3 HEMOZ-
BMXXKHOM 1 Bpawaoieiics yacteil. Ha HerionBuxxHoH 4aCTM — CTaHUHE
(puc. 9.1) — yxperieHbl DIaBHbIE MOTIOCH 151 BO30Y>X1€HWsSI MATHUT-
HOI'O MOTOKAa M JOIOJHUTENbHbIE — il YAyYLIEHUS] KOMMYTalUd B
MallUHE.

Inaenwvii nomoc cocToMT U3 cepaeYHMKA H OOMOTKM BO3OYXXIEHMSI.
Ha cBobonHoOM KOHIE CepICYHUKA YCTAaHABIMBAETCS TOJMIOCHBIA Ha-
KOHEYHMK il CcOo3/iaHus TpebyemMoro pacripelejileHuss MarHMTHOTO
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MOTOKa. MUHUMANBLHOE YMCJIO 1ap
[JTaBHBIX NOJI0COB p= 1 (OMH 10X-
HBIH S ¥ OOWH ceBepHHIH V).

CmaHuHa ABJISIETCS IPMOM Ma-
LLIMHBI, T.€. YACThIO, 3aMbIKAIOLIEl
MAarHUTHYIO [{e€Tlb MArHUTHOIO I10-
TOKa DJIABHbIX MOIIOCOB (puc. 9.2).

Zlonoanumenvusie nomocer yera-
HABJIMBAIOTCSl HA CTAHMHE MEXIY
mMaBHbIMU TomocaMu. Ha ceprey-
HUKAaX JOMOJTHUTEJIbHBIX TOJIFOCOB
pacrnonaraloTcs oOMOTKH, KOTO-
pbl€ COCIMHSIOTCS TTOCIICIOBATEN b~
HO ¢ 0OMOTKOI sIKOpsI.

Sxopem Ha3bIBaeTCs Bpalla-

TMomocHsIit
HaKOHEUHHK

O6MoTKa
BO30YXIEHWSA

CepneyHuk
IJIaBHOTO
ToJca

CepreuHuK
e\ JOTIONIHHUTEND- /[
¥ HOTO Tojca V)

rouIascs YyacTh MalllMHbL. koph (puc. 9.3) cocTouT U3 cepaeunuka I ¢
OOMOTKOH 2, yJIOXEHHOH B €ro masax, ¥ KoJUleKTopa 3, HaCaKeHHBIX

Ha obumii Ban 4.
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CepaeYyHUKH SIKOpsi ¥ HOTI0COB HA0U-
paloTCsl U3 JIMCTOB 3JIEKTPOTEXHUYECKOWH
ctanu TomuuHoi 0,5 MM, U30IUpPOBaH-
HBIX APYT OT Apyra JJAKOBBIM ITOKPBITUEM.
CraHMHy U3rOTOBJISIOT M3 JIMTOH CTaju,
TAaK KaK MarHMTHbBII MOTOK B HEW IIOCTO-
SIHHBIHA.

Koanexmop nipencrabiisieT co6oit mo-
JIblii LWJIMHIP, COOPAaHHBIA U3 U30IHPO-

Puc. 9.5 BaHHBIX JAPYT OT IPYrd W Bajia MALIWHbBI
KIMHOOOPAa3HbIX MEAHbIX IIacTuH I (puc.
9.4). TlpoBonamu 2 OHU COCAMHSIIOTCH C BUTKaMU OOMOTKH, pa3Me-
IIIEHHOM B Ma3ax sKops. Bpaiaioiascst 0OMOTKA COeIMHSIETCS € BHELLI-
HEH 1ENbI0 CKOJb3SIMM KOHTAKTOM MEXIy wieTKamu I, yCTaHOB-
NeHHbIMM B mieTKonepxarensx 3 (puc. 9.5), u komiekropoM. IleTky K
KOJUIEKTOPY MpHXUMaeT mpyXuHa 2. TOK OT 1IeTKM OTBOAUTCS TMO-
KuM kabeseM 4. IlleTkonepxaTeu HaAEBAIOTCS HA TPaBepcy, OT KOTO-
POl OHM 3NIEKTPUYECKU M30NUPYIOTCs. TpaBepca COOCHO COeIMHEHA €
SKOpEM Tak, YTO €€ MOXHO MOBOPAYMBATh, U3MEHSS MTOJIOXCHME 11IE-
TOK IO OTHOLLICHUIO K IMOIIOCaM MAllMHbI.

C ITOMOIIBIO KOJJIEKTOPa M LIETOK BPalaiouiascst 0OMOTKa SIKOpPs

COEIMHSAETCS C BHEIIHEH 3MEKTPUYECKOH HEMBIO.

9.3. O6moTkM GapabaHHOro akops

B coBpeMeHHBIX MAIIMHAX MOCTOSIHHOIO TOKA PpUMEHsETCs 6apa-
6aHHbIi SKOpb (M. puc. 9.3). Bo Bcex MpOBONAHMKAX, HAXOASIIMXCS B
Mnasax cepacyHuKa SIKopsi, IIPU €ro BpalleHWU C OKPYXKHOH CKOpO-
CTbIO ¥ B MArHUTHOM II0JI€ FIAaBHBIX TomocoB MHAyuupyetcs DJC.
Hnst Toro 4ytobsl DJIC e, B AByX CTOPOHAX OLHOTO BUTKA OOMOTKH
SAKOPS CYMMHUPOBAJIMCh, IIIUPUHA BUTKA JIOJDKHA PABHATBHCS HOAOCHO-
My Oesenuro T, T.€. JUIMHE OKPYXHOCTH SIKOpS, CTATMBAIOLIEH LICHT-
panbHeIi yron 2nt/2p. Ha npakTHKe Mpy-
HHUMaeTCs YKOPOYEHHBI#H LIar HAMOTKH
[N yMEHbLIEHUS TOOOBBIX YacTeil 00-
MOTKM, PACIIOJIOKEHHBIX BHE I1430B
SIKOpSI.

Paznuualor nBa crnocoba ykJiaaku
OOMOTKM SIKOpS.

IIpoctast nemaeeasn, unu napaineab-
Hasa, OOMOTKa ToJiyJaeTcsl mpu IoCTy-
MareIbHO~BO3BPATHOM ABVKECHUHU U [IBY-
KpaTHOM obxozie sikops (puc. 9.6, a). s
yeesmueHust DJ1C B Masbl yKIAALIBAIOT-
cs1 cexumu (puc. 9.6, 6). LleTtku mendar
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