3.1. NyckoBa ypeaba

[MpeaHa3Ha4YeHue.

lMyckoBaTta ypeaba TpsbBa [Ja OocurypsBa 3aflBV)KBaHETO Ha ABuratens 3a
KpaTKO Bpeme, NMpu pasinyHy TemnepaTtypHU YCnoBus, C Bb3MOXHOCT 3a MOBTOPHO
MycKaHe W NIeKO ynpasneHue. B aBToOMOOGWUINTe 3a TOBA Ce M3MO3Ba eNIEKTPUYECKN
cTapTep, 3axpaHBaH OT akyMy/fiatopHara barepus.

BbpTAWMAT MOMEHT Ha cTapTepa TpsbBa Aa 6bae cbobpaseH CbC CbNPOTUBK-
TeNIHUS MOMEHT Ha [Burartens npu Han-Texkun ycnosus. CbnpoTUBUTENHUA MOMEHT
e Hail-ronsM Mpy NbpPBOHAYa/HOTO 3aBbpTaHe Ha KONMSHOBWUA Bas, KoraTo ce
NPn6aBsAT N MHEPLUMNOHHUTE CUN Ha YCKOpPeHMeTO. CriefloBaTe/IHO Hall-ronsam nyckoB
MOMEHT e Heo6Xx04MM NPV MbPBOHAYa/IHOTO 3aBbPTaHe Ha KOMSAHOBKSA BaJl.

3a nyckKaHe Ha ABuratens ¢ BbTPELLIHO FOpeHe KONAHOBUAT My Ban TpsibBa [a
Ce 3aBbPTW C YeCTOTa, KOATO fa OCUTypy HOpPMasHO NPOTU4YaHe Ha MpoLecuTe B
UMAMHApPUTE. 3a 6eH3MHOBM ABuratenn T e 75-80 min™. 3a An3enosu ABurateny T
e no-ronama: 100 - 200 min™, 3a ga Moxe Bb3AYXbT B LMAMHAPUTE Aa Ce Harpee A0
HeobxoAMMara TemnepaTtypa 1 BNpbCKaHOTO FOPMBO MO-/IECHO Aa Ce Bb3M/IaMeHM.

3a onTMManHU pasmepy Ha efieKTpoaBuratens M HUCKa LieHa, yecTtoTaTa Ha
BbPTEHETO MY TPsibBa Aa O6be BMCOKa. 3aToBa MpeAaBaTe/THOTO OTHOLLUEHWE MeXay
3bOHOTO KOJIENO Ha eNleKTPoABMraTesnis U BeHella Ha MaxoBuKa e 1:8-1:15.

MoLyHOCTTa Ha cTapTepa ce nofoupa Taka, ye fa rapaHtupa nyckosa 4yecToTa
M BbPTSALL, MOMEHT 3a BUraTens Npu Hail-TeXKKMTe eKcrnoaTaumoHHN YCNOBUS.

Y CTPOIACTBO.

CrapTepbT o06eanHsiBa B ceGe CM TMOCTOSHHOTOKOB €NeKTpOABUraTern,
MeXaHW3bM 3a 3alernBaHe Ha 3bOHOTO KOMENO Ha eNeKTPoABMraTenss KbM 3bOHMS
BEHEL| Ha Max0BUKa 1 MEXaHW3bM 3a YNpPaBneHue.

3bOHOTO KOMeno Ha cTapTepa Tps6Ba fAa e 3allerneHo caMo 3a BPeMEeTO Ha
MnyckaHe rnepuoa. 3a TOBa CNYXW MeXaHU3MbT 3a 3allenBaHe. [lpy MOBEYETO
KOHCTPYKUMM 3bOHOTO KOMEMo e TMOCTAaBeHO BbPXY LIAMLUM Ha Bana Ha

enekTpoaBuratens. To ce NPUABMKBA OT eIeKTPOMarH1T Ypes ABYypPaMeHeH NocT.



MyckoBa ypef6a.

Cnef nycKaHe Ha [iB/raTens Yectotarta Ha BbpTeHe Ha KO/IAHOBUSA Ba JAoCTura
800-1000 min™. Ako 3b6HOTO KO/ENO Ha CTapTepa e 3aLleneHo, Heropara YecToTa Ha
BbpTeHe focTura 8000-12000 min™. Tbii KaTo CTapTepbT He € NPeaBUAeH 3a TONKoBa
BMCOKM 0060pOTW, Ce MOCTaBA CbeAMHWUTEN CbC CBOOOAEH XOA, KOWTO MNPeKbCBa
Bpb3KaTa 3a NpefaBaHe Ha BbPTEHETO OT MaxoBMKa 06paTHO KbM CTapTepa.

EnektpoasuratensaT Ha ctapTepa Tpsbsa fa MMa ronsam BbpTAL, MOMEHT Mpu
HMCKa YecTOTa Ha BbpTeHe. TakbB MOMEHT MMAT MOCTOAHHOTOKOBUTE ABUraTeNn ¢
nocnefoBaTe/lHO CBbp3aHM Bb3OyAMTENIHA W POTOpPHA HaMOTKa W [BUraTesmTe
napasieqIHO-Moc/efoBaTe/IHO CBbp3BaHe Ha Bb30yAMTeIHaTa HAMOTKa.

ENeKTpoABUraTeniaT Ha cTapTepa ce CbCTOM OT CTaTop, POTOP U Karnauu.
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CTapTep C eNneKTpoMarHMTHO BK/KOYBaHE

1 - 3a7eH Kanak; 2 - NpoBOAHUK; 3 - KOHTaKTHa Knema; 4 - KneMa Ha enekTpomarHura; 5 -
KOHTaKT Ha U3KNHYBaHE Ha BapuaTopa; 6 - KOHTaKTHa NIoYKa; 7 - HAMOTKa Ha eNeKTPOMarHuTa,;
8 - KoTBa; 9 - Bb3BpaTHa npy>xuHa; 10 - Bunka; 11 - kanak Ha peneto; 12 - oc; 13 - nocrt; 14 -
OMNOpEeH BUHT; 15 - AUCK Ha cpegHaTa onopa; 16 - npefeH Kanak; 17- onopeH npseTeH; 18, 25, 30 -
BTY/IKM Ha Bana; 19 - 3b6HO0 Ko/eno; 20 - CbeAMHUTEN CbC CBOOOAEH XOZ; 21 - CIMPaHN LWANLN;
22 - BoJella rpmsHa; 23 - LWANL0BA BTY/KA; 24 - Kopnyc; 26 - poTop; 27 - npeanasHa neHTa; 28 -
KonekTop; 29, 30, 34 - BUHT; 31 - cTaTOpHa HamMOTKa; 32 - NOMOCEH HaKpalHUK; 35 -
yeTKoabpXKaten; 36 - NpUTUCKaTeNHa NPYXKHA; 37 — YeTKa.

CTaTopbT € CTOMaHeH UUVHABLP, MO BbTPELIHaTa MOBbPXHOCT Ha KOMTO ca
3aKpeneHy MNOMKCHN HakpalHuum 32 ¢ Bb30yAuUTeNHW HamoTku 31. TlonocHuTe
HaKpanHWLUM ca HabpaHW OT eNeKTPOTeXHWYecKa namapuHa. HaMoTkuTe ca HaBuUTU

oT ﬂpOd)I/IfIEH MedeH MpoBOAHUK, C M3onauna mMexay HaBMBKUTE U BbHLUHATA UM



MyckoBa ypef6a.
MOBBPXHOCT. BPOoAT MM e paBeH Ha MONKCUTE Ha eNeKTpoaBUraTens.

PoTopbT 26 ce CbCTOM OT BaJl, BbPXY KOWTO Ca HabWTW POTOPEH MaKeT U
KONeKTop 28. POTOPHMAT NakeT € HanpaBeH OT eNIEKTPOTEXHMYECKA CTOMaHeHa
namapviHa C M3psA3aHM KaHanu no nepudgepuata. B kaHannte BbpXy v3onaums ca
NMoCTaBEHW MPOBOAHMLMTE HAa POTOpHaTa HamoTKa. KonektopbT 28 € CbCTaBeH OT
NPOMUNHN MeLHM MNaCTMHK, KOUTO Ca W30/iMpaHn nomexay cu. MssoguTe Ha
pOTOpHaTa HamMOTKa Ca CBbp3aHW MO OrnpefeneHa CXema KbM KOJIEKTOPHUTE
NNacTUHW. Bbpxy UMAMHOPUYHATA YacT Ha KOJIeKTopa ce nib3rar 4veTkute 37. 3a
Cb3fjaBaHe Ha KOHTAaKTeH HAaTUCK YeTKUTe Ce MPUTUCKAT OT MPY>XMHU. YeTKuTe ce
HanpaenisBaT OT uJeTKoAbpxkaTenn. OOGMKHOBEHO OPOAT Ha YETKOAbPXKATe/NnTe e
paBeH Ha 6pos Ha CTaTOpPHUTe MostocK. [BuratenaT ce 3aTeaps OT npefeH 16 n 3aaeH
1 Kanak, B KOMTO narepysa poTopbT.

3a nofobpsBaHe Ha e(EKTVMBHOCTTA M MOLLYHOCTTA Ha CTapTepute B TAX Ce

MOCTaBAT PeAyKTOpK, C KOUTO Ce YBeNMyYaBa YecToTaTa Ha BbpPTeHe.

1 B 3 4 > 6

CrapTep C pefykTop
1 - 3a/1BM>XBaLL, BasT; 2 - FONAMO 3bOHO KO/EeNo; 3 - MeXANUHHO 3bOHO KO/eno; 4 -
3a/1B/XXBaLL0 3bOHO KONeno; 5 - poTop Ha eNeKTpoABMraTens Ha ctapTepa; 6 -
KOMEKTOop

MpuHUMN Ha AENCTBME.

Mpu 3axpaHBaHe C €NIeKTPUYECKA EHeprust npes3 cTtaTopHaTa W poTopHaTa
HaMOTKa Ha e/leKTPoABUraTeNsl MPOTYA TOK, OT KOMTO Ce MoMyyaBaT [Be MarHUTHW
noneta. MpeobpasyBaHETO Ha eNEKTPUYECKA EHEPISl B MEXAHMYHA CE U3BBLPLLIBA MPW

B3&VIMO[],€VICTBVI€TO Ha HENOABMXXHOTO MarHUTHO MoOJ1e Ha CTaTopa C TOBa Ha pPOoTopa,
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MyckoBa ypef6a.
MNP KOETO B POTOpPa Ce Cb3adaBa BbPTALL, MOMEHT U TOM ce 3aBbpTa.

ENekTpryeckn 1 MexaHUYHU BEIMYNHU N XaPaAKTEPUCTUKN.

Hali-nb/iHO 33/10BO/ISIBAT U3WCKBAHUSTa KbM CTapTEPUTE MOCTOSHHOTOKOBUTE
eNeKTpoABuraTen C rocneoBaTeNHo Bb30yXaaHe. [pu TaX cTaTopHaTa W
POTOPHATa HAMOTKa ca CBbP3aHW MocneaoBaTenHo. Mpy To31 HAUMH Ha CBbP3BaHE C
HaMa/siBaHe YecToTaTa N Ha BbpTeHe BLPTALMSAT MM MOMEHT M HapacTea, KaTo
[0CTUra MakCMManHata cv CTOMHOCT MPW HenofBukeH poTop. Tas3n 3aBMCMMOCT Ha

eNeKTPOoABUraTens ce AaBa rpatinmyecky ¢ MexaHM4HaTa XapakTepucTyKa.

HamoTkuTe Ha cTapTepa MmaT ronsmMo
CeYeHre 1 MaTbK 6POoiA HaBMBKW, NOPaaN KOeTo
aKTUBHOTO MM CbMPOTMB/EHNE € MHOTO MarKo.
B MOMeHTa Ha BK/HOYBaHe (MPU HEMoABUKEeH
POTOP) TOKbT 3aBWCK OCHOBHO OT aKTWBHOTO

CbMPOTMB/EHNE Ha Bepurata U CTOMHOCTTA My

€ Hai-ronsama. B 3aBUCMOCT oT M

KOHCTPYKUMATA Ha cTapTepa Toi goctura 200- MexaHW4Ha XapaKTepuCcTuKa Ha
eneKkTpogsuratesn
800 A. C yBenn4yaBaHe 4yectoTata Ha BbpTEHE B 1 — ¢ NoCnefoBaTeNHO Bb36GYXK/AaHe

2 — C napasieqiHo Bb3by)KaaHe

poTopa Ce WHAYKTMpa  eneKTPOABUXKELLO

HarnpeXxeHne ¢ obpaTHa MocoKa, KOeTo HamasifBa Toka. [py npaseH XoA4 TOKbT MMma
ctoiHocT 35-130 A. C yBenyaBaHe Ha YecToTaTa Ha BbpPTeHEe TOKbT HaMaslsiBa.

BbpTawmar momeHT M, MoOLLHOCTTa P 1 yecToTaTa n Ha BbpTEHE 3aBUCAT OT
Toka |. Te3n 3aBUMCUMOCTM Ce Mu3pasdBaT rpauyeckn 4pe3 efieKTpuyeckute
XapaKTePUCTUKN Ha eNeKTPoABUraTens.

ENeKTpOMarHUTHUAT BbPTALL, MOMEHT Ce Ornpeens no opmMysnara

Mey =C.0.1,

Kbgeto C e [MOCTOSiHEH KOe(MUMEHT, 3aBuCell OT KOHCTPYKTUBHUTE
napameTpu Ha enekTpoasurarens (Y1gToBe NoaCcK, 6poii Ha HAMOTKUTE Ha PoTopa,
rnapasiesiHyi Bepuru Ha potopa); ® - MarHUTHUAT NMOTOK Ha eAnH YndT nostock; |, -
TOKbT B poTOpa.

Tbli KaTo TOKbT € Hali-rofisiM Npu HeMoABMXKEH POTOP, U BbPTALLUMAT MOMEHT
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MyckoBa ypef6a.
MMa MaKCUMasiHa CTOMHOCT B TO3U pexxum. OT efleKTPOTeEXHMKATa € M3BECTHO, 4e
MarHUTHUAT NOTOK e NPOnopuUMoHaeH Ha Toka. Mopaaun ToBa 3aBucumoctTa M, =
f (1) e KBagpaTMyHa PYHKLUMA HA TOKA B HAMOTKMTE Ha eNleKTpoaBurarens.
C yBefnMyaBaHe YecTOTaTa Ha BbpTEHe Ce yBenMyaBa MHAYKTMPAHOTO 06paTHO
eNeKTPOABVXKELL0 HanpeXxeHne Eqs, B HAMOTKUTE Ha poTopa:

Eoep = Cogp-N-P.

06p

OT KasaHOTO [OTYK cCfefBa, Ye C YBe/lMYaBaHe Ha YectoTara Ha BbpTeHe
BbPTAWMAT MOMEHT HamasifaBa 1 Mpu npaseH Xo4 cTasa Hyna. Npun TakbB pPeXxum Ha
BbPTEHe YecToTaTa fgoctura 2500 - 9000 min™. 3a orpaHMYaBaHETO M B HKOU

CTapTepn e rMocTaBeHa BTopa Bb3byAMTeNHA HAaMOTKA, CBbp3aHa nNapasieqlHo Ha

oTopa.
POTOp uvh
MolyHocTTa  3aBucu  OT | mmin,

M, Nm
BbpTAWNMA MOMEHT W  bl/10BaTa

CKOPOCT:

zn
EM'30
Monm n = 0 n Mg, = O

MOLLHOCTTa P e Hyna, a Makcu-

Pey = Mgy =M

/ .

\

Inp.x. Incy, LA

Ma/lTHaTa MOLUHOCT Ce nony4vaBa .
ENeKTprnyeckn xapakTepucTUKnN Ha

|'|p|/|6f||/|3|/|T9f|H0 fpwn nonosnHara ot eneKkTpoasurates ¢ nocsieqoBaTesiHoO B'b36y)K,£l,aHe

NycKoBUS lpec TOK: | = 0,5.15c

Tasn CTOMHOCT Cce Mpuema 3a HOMUHa/IHA U Ce [jaBa B TeXHuYecKarta [OKYMeHTauus
Ha ctapTepa. C yBe/fMyaBaHe Ha TOKa Ce HaMansiBa HamnpeXeHNeTo Mexay Knemurte
Ha akymynatopHara 6arepus. 3asucumoctute P = (1), U = (1), n=f(1) n M =1(l) ca
[afeHn rpadyHo Ha urypara.

Knacnumkaumsa Ha ctapTepuTe.

ENeKTpuYecknTe CTapTepu ce Knacuduumpar no pasivyHu nokasaTenu: Tun
Ha ABUraTens, 3a KOWTO ca npeAHa3HaYeHWN, KOHCTPYKTUBHO W3Mb/HEHWE, ENEKTPU-
Yecka CXeMa, HauMH Ha 3alenBaHe Ha 3b6HOTO KOMeno Ha cTapTepa KbM MaxoBuKa U

BW[ Ha 3aKpernBaHe.



MyckoBa ypef6a.
B 3aBMCMMOCT OT HauMHa Ha [eWCTBME Ha MexaHu3ma 3a 3alenBaHe
CTapTepuTe MOrar Aa ce Knacuduumpar no cnefHns HaumH:
e CTapTepu C eIeKTPOMarHUTHO BK/1HOUBaHE;
* CTapTeEPU C NHEPLMOHHO BK/THOYBaHe.

Cr1apTep C eNeKTPOMarHMTHO BK/IKOYBaHE C AUCTaHLIMOHHO yNnpaB/ieHu e,

LLIMpOKO pa3npoCTpaHeHMe ca MOMYYUIN CTApTEPUTE C MEXaHWYHO BK/IHOYBAHE C
TArOBO €/IeKTPOMarHUTHO pene. Cref 3aTBapsiHe Ha KOHTaKTHMS KoY 1 TOKBLT
NpoTWYa MO Bepurata: akymynaTopHa 6GaTepusi - KOHTaKTeH K/HY - HaMOTKa Ha
eNeKTpoMarHuTa - maca.

Cb3Aa/IeHOTO eNeKTPOMarHUTHO none npuenuya kKoteata 3. C nocta 5 u

rpyBHaTa TS MPEMecTBa JIMHEHO

3LG6HOTO KOMeno 4, [oKato ce 1yo— i , l
, 3| 2

3allen ¢ BeHella Ha MaxoBuKa. B JRCL)

. L 310

33HMS  Kpaii Ha KoTBaTa e T

MoCTaBeHa KOHTaKTHaTa nioyka 6. 2
7 8 ..

Cnef, 3aLernBaHeTO KOHTaKTHaTa b

naoyka onunpa Ha knemm 9 n 10 n

3aTBaps Bepurata Ha €neKTpo-

ABUratTens. ToKbT npoTnya no
CTapTep C eNeKTPOMarHUTHO BK/IHOUBAHE C

Bepurara: aKyMmy/aTopHaTa AVICTAHLMOHHO YrpaB/ieHme

6aTepl/|ﬂ - KOHTaKTn — Bb36y,£|,l/|— 1 - KOHTAKTEH KNOY; 2 - HAMOTKa Ha
eNeKTpomMarHumTa; 3 - KoTea; 4 - 3b6HO K0neso;

Te/lHa HaMOTKa — POTOP - Maca. | 5 -/0CT; 6 - KOHTAKTHa N/I04Ka; 7 - CbeANHUTEN CbC
cB060EH X04; 8 - OythepHa NPYXXMHa;
BbPTAWMAT MOMEHT Ce MNpefaBa | 9, 10 -koHTaKTHM Knemu; 11 - Bb3BpaTHA NPYXUHA;
12 — KonekTop.

OT Bafa Ha poTopa  upes

LU 0BaTa BTY/IKA U CbeJMHUTENS CbC CBOOOAEH XOA Ha 3bOHOTO KOseso 4.

Cnef nyckaHe Ha [ABuratens npu Olle 3aTBOPeH KOHTAaKTeH K/IoY
CbeMHUTENAT CbC CBOOOAEH X0 NPEKbCBA Bpb3KaTa, MPU KOETO 3bOHOTO KOJIeNo ce
BbPTU cBOOOAHO, 6e3 Ja npefaBa BLPTALL, MOMEHT KbM Basla Ha e/leKTpoABuraTess.
Cnep V3KMOUYBaHe Ha KOHTaKTHMSI K/KOY NOJ AelCcTBME Ha CBUTAaTa Mpy>XuHa 11

KOTBaTa Ha efleKTpoMarHmTa ce Bpbllia B U3XOAHO MOMOXKEHWE, NMPU KOETO NIOCTLT 5




MyckoBa ypef6a.
n3Bexga OT 3auernBaHe 3bOHOTO KONeno u 3axXpaHBaHETO Ha €NnekTpoaBuUratTena ce
MPeKbCBA.

CrapTep C MHEPLIMOHHO BK/IKOYBAHE.

Mpn CcTapTepuTe C WHEPLMOHHO BK/OYBaHe BeHELbT Ha MaxOoBUKa e
Pa3nosoXXeH MeXAy [ABwWraTenss U 3bOHOTO KoNMeno Ha cTapTepa. Kbm Bana Ha
eNeKTPOABUraTeNs 4pe3 KIMH e 3akpereHa BTynkata 4, KOSTO MOCPeACTBOM
npy>xuHata 3 npefaBa BbPTALL, MOMEHT KbM BoAMMaTa BTynKa 5. Bbpxy uacT OT

Ob/DKMHATa Ha BTy/IKaTa Ca

n3paboTeHn MPaBObIb/IHY 7 6
BUHTOBM LLINLN 6 Cc rondma ——
CTbNKa. Bbpxy TaxX ce [ABWXKMK ﬂ N=— 1
3bOHOTO KOMeNo 2 Ha CcTapTepa. 1 i~ N A} | =
Mepudepnsita  Ha  3bOHOTO | - DT E — |
Koneno e ¢ ronamMm WHepumoHeH q / \ o
\\ Z 1 2 5 3 4
MOMEHT. B Kpad Ha BTY/IKaTa € . 8 ////
MOHTMpPaH ynopbT 7.
CrapTep C MHEPLMOHHO BK/HOYBaHe
Mpw nofiaBaHe Ha 1 - MaxoBuWK Ha aBuratesns; 2 - 3b6HO KOJeNo Ha
HarnpeXxeHwe KbM cTapTepa crapTepa; 3 - NPYXuHa; 4 - 3aABVXXBaLla BTY/NKa;
5 -BOAMMa BTYNKA; 6 - BUHTOBW LUK, 7 - ynop;
enekTpoauratendar My ce 8 - enekTpoaBurartes

3aBbPTa, HO MOpaau 3HAYMTENIHMS MHEPLIMOHEH MOMEHT Ha 3bOHOTO KOMeno TO
OCTaBa HEMoABMXKHO W MO BUHTOBWTE LLULM 6 ce NpWABMXBA Hanped, Kato ce
3alenBa C BeHella Ha MaxoBuKa 1. Korato 3b6HOTO KO/eno orpe B ynopa, TO ce
3aBbpTa C YecToTaTa Ha BbPTEHE Ha POTOpa W NpefaBa BLPTEHETO OT CTapTepa KbM
MaX0OBMKa.

Korato gpuratenst 3apaboTu, Mopaau rofsMoTo MpefaBaTeNiHO OTHOLLEHWe
MEXY BeHella Ha MaxoBMKa WM 3bOHOTO KOMENo Ha cTapTepa, NOCNeAHOTO Cce
pasBbpPTa No-6bLP30 OT POTOpa W MPW ABUXKEHWNETO MO BUHTOBUTE LUAMLM B 06paTHA
MOCOKa U3M13a OT 3aLenBaHe C BeHeLa Ha MaxoBUKa.

Te3n cTapTepu paboTAT HaAAeXAHO, WMMaT NPOCTO  YCTPOIWCTBO, HO

BK/IIOUBAHETO UM € CbMPOBOAEHO ChC CUMEH Yaap.



MyckoBa ypef6a.

CbequHUTENN Ha CTapTepuTe.

P0/KOB CbeANHUTEN.

CbCTOM Ce OT vawka 5 ¢ 4eTMpM KIMHOOOpa3HW M3pe3a Ha BbTpellHaTa
MOBBbPXHOCT. TH e n3paboTeHa OT CTOMaHa 1 e CBbp3aHa HEMoABMXHO C LML 0BaTa.
BTy/IKa 8. 3bOHOTO KOMeso 7 3aBbpluBa C TepMoobpaboTeHa UMIMHAPUMYHA YacT 2,
KOATO BMM3a B Yallkata. B m3pe3nTe Ha yallkata ca nocTtaBeHW ponkute 3. Te ce
nputuckatr ot nnab3raumte 11 u npyxuHute 10 KbM CTeCHeHata 4acT Ha
KIMHOO6pa3Hus m3pes. CTpaHUYHUTE LWanby orpaHMyaBaT 0COBOTO MpemMecTBaHe Ha
ponkuTe. MexaHu3mbT e 3aTBOPEH OT KOXYyXa 4, 3aBa/lLloBaH BbPXY YallKaTa.

Mpn npefasaHe Ha BbBPTALW, MOMEHT Ha LWAMUOBaTa BTy/Ka OT Bala Ha
eIeKTPOABUraTeNid POSIKUTE Ce 3aK/IMHBAT MeXAay u3pesnTe v UWANHAPUYHATA YacT
Ha 3bOHOTO KO/eN0, KaTo Cb3fasar HenoaBukHa Bpb3ka. pv npefaBaHe Ha BbPTAL,
MOMEHT Ha 3bOHOTO KO/1Ie/1I0 OT BeHeLa Ha MaxoBWMKa POJSIKATE Ce MPUABMKBAT KbM
LUMpOKaTa YacT Ha M3pes3a, B KOWTO Ce BbPTAT CBOOOAHO, BCNEACTBME Ha KOETO
Bpb3KaTa Ce NpeKbCBa.

B ynpaBnsBallaTta Bepura Ha CTapTepuTe MMa pene 3a BK/IKYBaHe. To
Hama/ifiBa TOKa Npe3 KOHTaKTHUA KUY Npy nyckaHe. B HAKOM eneKTpPUYEecKn cxemu
Ha yrnpasfsBaljata Bepura Cce BK/IHOYBA O/IOKMPALLO pefie, KOETO M3K/IYBa
aBTOMAaTWYHO CTapTepa Cfief nyckKaHe Ha ABurartens.

3a myckaHe Ha [Ov3e/0BUTE [ABUrate/in ca HeobXO4VMMW eeKTpoABUraTenn ¢

ronsiMa MOLLHOCT. POMKOBUSIT CbeAMHUTEN CbC CBOGOAEH X0/ HE MOXe Aa OCUrypu

npegaBaHeTo  Ha  rofsm
BbpPTALL, MOMEHT. 3aToBa ce

n3non3ear 3bOHU

CbeEANHUNTENIN CBC CBO60,EI,€H

Xo4, MHOroguckosm Cyxu

TPUEWW  CbeAMHUTENN 1 R
PONKOB CbeaMHUTEN CbC CBOBOAEH X0

MeXaHU3MM C WHEepPLNOHHO 1 - 3b6HO K0Meno; 2 - UWINHAPUYHA TNaBuHa; 3 - PoNka; 4 -
KOXYX; 5 - vallka; 6 - 6ythepHa Npy>unHa; 7 - Bofella
MeXaHNYHO 3aLiernBaHe. rPMBHA; 8 - LWINLIOBA BTY/KA; 9 - KNMHOBMAEH M3pe3; 10 -
Npy>uHa; 11 — nab3ray




MyckoBa ypef6a.

3bOEH CbeANHNTEN CbC CBOOOAEH X0/

CocTou ce oT Kopnyc 11, Bogella 9 1 Bognma 3 BTY/Ka CbC 3bOM Ha YenHarta
MOBBLPXHOCT, LWIMLOBA BTyNMKa 15, TpM TEKCTONMUTOBM BNOXKMA 4 ¢ wudToBe 5,
KOHYCeH npbCTeH 7, npy>xunHa 10 1 enacTMyHM npbeTeHn 6 n 16. Bogelara BTyKa 9
ce OBMXM MO BUHTOBMTE Winuum 12 Ha BTynkata 15. Cunata Ha npy>xuHata 10
NMPUTUCKA ABETE BTY/IKM, C KOETO AbPXXW B 3aLlerneHO CbCTOAHME YeHNUTe 3661 8.

Mpwn BKNKOYBaHE LWMLOBATa BTY/Ka Ce ABVXKM MO npasuTe Wamum 17 Ha Bana
Ha [Burarens OT /I0CTa Ha efleKTpOMarHMTHOTO pene. Cnep, 3alensaHe ce BK/IHOYBA
efleKTpoABuUraTenaT. BbpTaAwMAT MOMEHT nMpeAu3BMKBa 0COBa Cuna  Mexay
BUHTOBMTE LWAMLUM Ha BTyNKaTa 15 v Bogelwlarta BTy/Ka 9, KOATO ce NPUTMUCKA KbM
BoAMmara BTynka 3. Crief, MyckaHe Ha ABurartens npun BKIHOYEHa Bepura Ha ctaprepa
BEHeL/bT Ha MaxoBMKa 3arno4sa fa BbpTu 3bOHOTO Kosieno 3. 3bouTe Ha BTY/IKUTE Ce
MAb3rar rno NoBbLPXHOCTTA CW, KaTO CBMBAT npyxxuHata 10, 6e3 aa npegasar BbPTALL,
MOMeHT. 1o [eiACTBME Ha LEHTPOOEXHWUTE CUIN BNOXKWATE 4 ce npuaBvKeart

pagnanHo no wudtoseTe 5, Mexay KOHYCHWUTE MOBBLPXHOCTM HA BNOXKWATE U

KOHYCHMSi MpPbCTEH 7 Ce Cb3/aBa
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0COBa CW/a, KOSATO 3abpXKa 3bGHMS

CbeUHUTEN paseauHeH W npeanassa

3b6UTEe My OT M3HOCBaHe. AKO B

nepmnoja Ha BKJ/IKOYBaHE 3b6UTEe Ha

npegaBkata  3actaHaT  cpewy-| . == |

MONIOXKHO, ABWKEHMETO Ha 3HOHOTO 3bbeH CbeANHNTEN CbC CBOOOAEH X0[

koneno cnvpa. lMog feiicTBue Ha 1, 2 - nnb3rawa BTYy/Ka; 3 - 3b6HO KOMeno ¢ Bognma
BTY/Ka; 4 - TEKCTO/IMTOBW BIOXKW; 5 - HanpaBnsaBaLL

cunata Ha efleKTpomarHmra LNAT; 6, 16 - enacTnyeH NPbCTeH; 7 - KOHYCEH

NPbCTEH; 8 - YenHu 3b6MK; 9 - BogeLa BTy Ka; 10 -
KopnycbT W WAnuosata BTYNKA | npyxuHa; 11 - kopnyc; 12 - BUHTOBM LWANUK; 13 -
ornopHa wwaiba; 14 - rymeH npbCTeH; 15 - wamyosa

npoab/mkaBaT [fa ce [BUXKaT, B BTyAKa: 17 - pasi WAL,

pesynTaT Ha KOeTo CnupaHUTe

UM 3aBbPTAT [IBETE BTY/IKM 1 3bOHOTO KONENO.



MyckoBa ypef6a.

MHOroMCKOB TPMeELLL CbeIMHNUTEN ChC CBOOOEH XOL.

M3nonseart 3a ctaptepu ¢ mowHocT Hag 4 kW. Morar ga npegasat rosism

BbPTAL, MOMEHT MpPW  CPaBHUTENHO
Masiku pasmepu. MmMaT Bb3MOXHOCT Aa
orpaHvMyaBaT  npefaBaHMs  BbpTALL
MOMEHT, C KOeTO HamansiBaT Y[apHOTO

HaTOBapBaHE Ha YaCTUTE.

CbCTOM OT fABa NakeTa (pUKLW-

OHHM NNacTUHU 3, MOHTMPAHU BBLPXY TpueLy, CbeAMHUTEN CbC CBOGOAEH XOf,
1 - 3b6HO KO/eno Ha cTapTepa; 2 -
3afBmKBallata  BTynKa 4.  Bbpxy feMNaepHa NPYXKnHa; 3 -PUKLAOHHN

NnNacTUHW; 4 - 3aABVXXBalla LUN1LI0Ba BTY/Ka;
5 - HaTaralla BTY/Ka; 6 - perympoBbyHM

N3PabOTEHN  MPABOLIL/HW ~ BWMHTOBM |  LWabu; 7 - hrKcMpaLL MPYXUHEH NPbCTeH

BbHWHMA [AWNaMETBP Ha BTYy/IKaTa Ca

LUAWLUWM C TONsSIMAa CTbMKA, a N0 BbTPELIHUS - NpaBy WAKULWM, Npe3 KOMTO ce npejasa
BbPTALLMAT MOMEHT Ha cTapTepa. 3af (DPUKLMOHHMTE MNACTUHM € Pa3mnofioXeHa
HaTsirawiaTa BTYNKa 5, N0 BbTPELUHUS AMAMETbP Ha KOSITO ca M3paboTeHW BUHTOBM
WAWLM, aHaNOrMYyHM Ha BMHTOBWTE LLAMUM Ha 3adBvdKBawlaTa BTynka 4. Mpu
MycKaHe Ha ABMraTens nopagun ycunmeTto, NpUnoXXeHo KbM 3bOHOTO KO/E/O0 Ha CTap-
Tepa, HaTsaraiata BTy/ka Ce NPeMecTBa N0 BUHTOBUTE LMLKW, NPUTUCKAKK [ABaTa
nakeTa (PUKLUMOHHM NIACTVHM W Mpe3 TaX BbPTAWMAT MOMEHT Ce npefaBa KbM
BeHeL|a Ha MaxoBuKa. KoraTo ABuratensit 3apaboTtu, nopaam No-B1cokaTa YecToTa Ha
BbPTEHE Ha 3bOHOTO KONeno, Hatsarawjata BTyNKa Ce ,,pa3BuBa" MO BUHTOBMTE
LUNNLY, C KOETO 0CBOGOXKAaBa (DPUKLIMOHHWTE NNACTUHN.

ConemyHaTa Ha NpefaBaHUs KbM BEHELIA HA MaX0OBMKa BbPTSALL, MOMEHT MOXXe
[a ce NPOMEeHS Ype3 Ao6aBsHe UMK U3BaXKJaHe Ha PeryMpPoBbYHY Laiibn 6.

Hewn3npaBHOCTK Ha NyckKoBaTa ypeaoa.

Hai1-yecTo cpeLlaHnTe HeM3npPaBHOCTU Ca CNeLHUTE:

- PaspegeHa akymynatopHa O6Gatepus. [lpu  BKAOYBaHe Ha cTapTepa
KONSAAHOBMAT BaJl Ce 3aBbpTa C HUCKA YecToTa. AKO akyMysiaTopHaTta 6atepus e MHOro
paspefieHa, TArOBOTO pefie BKIKOYBA M U3KIKOYBA M Ce 4yBa ,dyKaHe" OT 0COBOTO

ABVXEHME Ha 3bOHOTO Koneno. CublUMAT eekT ce MonyyaBa M MNPy NpeKbcHaTa
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MyckoBa ypef6a.
3abpXKalja HamoTKa Ha efeKTpoMarHuTa WAM Npu BfOWEHa Bpb3Ka Mexay
MOJIKOCHUTE KNIEMU U HaKpaHUUMTE.

- TAroBOTO penie Ce BK/HOYBA, HO €N1eKTPOABUraTenaT He paboTu. Jb/mku ce Ha
OKWCNEHWN KNemu, OKWUCMEeHa MN/oYkKa Ha BK/OYBATENA WM Ha HapyLIeH KOHTaKT
MEeXAy YeTKMTe U KOJIEKTOopa.

- Bkntoysatendr e usnpaseH, a pOTOPbLT Ce BbPTM 6aBHO UM He Ce 3aBbpTa.
[MPUYMHNTE Ca OKWCMEHW MOMKOCHW KEMW W HaKpaHMLUM Ha akymynatopHara
batepusi, xnabaBn MOJMIKOCHU HaKpalHWLM, NPO6WMB Ha M30NauMdTa Ha HaMOTKUTE
(poTOpHa UM cTaTopHa) KbM Kopryca.

- Enektpoasurartenat HamMa MOLHOCT M YecToTaTta Ha BbPTeHE € HUCKA. Jb/IKu
Ce Ha OKWUCNEeHW KOHTaKTW Ha TArOBOTO pefie, OKUC/IEH WAN OMAac/eH KOMeKTop,
M3HOCEHW YeTKW, HamasleHa NpUTUCKaLLLA C/la Ha NPY>XUHUTE Ha YeTKUTE.

- PoTOp®bT Ha enekTpoABuratens ce BbPTU C BUCOKA YECTOTa, a KOMAHOBUAT
Ba/1 He ce 3aBbpTa. lMonyyasa ce nNpu 6ykcyBaHe Ha CbeANHUTENSA CbC CBOOOAEH X0,
WK NPK NOBPeAeHa BUKa Ha BKIKOYBATENS.

- [Mpn BKIOYBAHE Ha CTapTepa 3bLOHOTO KOMENO CTbpPXKE MO BeHeua Ha
MaxoBuMKa U He ce 3auensa. [b/mku ce Ha pa3buTh 3601 Ha BeHeLa Ha MaxoBuKa 1n
Ha pas3xnabeHy BMHTOBM CbeAMHEHMS KbM Karaka Ha CbefVWHWUTENs, Henpasu/HO
perynvpaHe Ha MexaHu3ma 3a BK/I0UBaHe 1M 0COBO M3MECTBaHe.

Cnep, Kato ce NycHe, CTapTePbT He Ce M3K/oYBaA. [onyyasa ce OT 3aK/IMHBaHe
Ha 3b6UTe Ha npefaskaTa, OT OCOBOTO M3MeCTBaHE Ha poTopa, OT 6/I0KMpaHe Ha
KOHTaKTHUA K/TKOY U CHYNEHN MPYXUHMN.

Ekcnnoatauma n nogabp)kaHe Ha ctapTepa.

Cnep Bcekn 20-30 xunagm KANoMeTpoB npober Ha aBTomobuna CTapTepsbT ce
cBanis, pasrnobssa ce, MouMcTBa Ce M ce cmasBa. [1poBepsBa Ce M3NpaBHOCTTA Ha
4yacTUTe My, Kato MOBPefeHUTe Ce PeMOHTMpPAT WKW 3aMeHAT C HOBW. 3auanaH uam
OKWCNeH KOMeKTOop Ce NoYMcTBa C TaMMOH, HaroeH ¢ 6eH3nH nam cnvpt. [Nposepsasat
ce CBOOOAHOTO [ABVKEHME Ha YeTKUTe B YeTKOAbPXKATeNIMTe, LOOPOTO UM NpuUnsraHe
KbM KONeKTopa W BucCOYMHaTa uM. [pyM BMCOYMHA HA YETKWTE, MO-Majika OT

ponyctmnMmarta, Te Ce 3aMeHAT C HOBW.
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MyckoBa ypef6a.

CTapTepbT e M3YMC/IEH 3a KpPaTKOBPEMEHEH pexuMM Ha paboTa. 3aToBa ce
npenopbysa fa He ce AbpXK BKAOYeH nosedve oT 8-10 s. AKO npe3 TOBa Bpeme
[ABUraTeNnaT He NoyHe fAa pabotu, Tpsbea fga ce usyaka 30-40 S npean MOBTOPHO
BKMtoYBaHe. Criefl TpM HeycrnewHW onuTa 3a MyckaHe Ha ApuraTens Tpsbsa ga ce
Tbpcu nospefa. CnasBaHETO Ha Te3n W3UCKBaHWA OCUrypsBa M3MOJ3BaHETO Ha
Mb/IHWA PeCypC Ha akymynatopHaTa 6atepus. Cref nyckaHe Ha ABurarens cCTapTepsT

Tps6Ba fa ce U3K/IUN He3abaBHO.

Bugeo no temata ,,CtapTep”

1. Starter operation. 2:31.
https://www.youtube.com/watch?v=8WD50Q PF3pM

2. How starter motor works. 2:15.

https://www.youtube.com/watch?v=znrN2mgtxoM

3. How car engine really starts. 1:52.
https://www.youtube.com/watch?v=LPn7CtfZITO
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