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Dvigatellarni yurgazib yuborish tizimi,
starterlar

Reja

1. Dvigatelni yurgizib yuborish usullari.

2. Elektrostarter yordamida yurgizib yuborish
tizimi.

3. Yurgizib yuborishni yengillashtiruvchi
qurilmalar.




Dvigatellarning yurgizib yuborish tizimi

0 Yurgizib yuborish tizimi dvigatelni ishonchli ishga
tushirilishini ta’minlaydi
1 Elektrostarter bilan yurgizib yuborish
[l Yordamchi dvigatel bilan yurgizib yuborish

0 Qofl kuchi yordamida yurgizib yuborish

[0 Havo xarorati 5 S dan yuqori bo‘lganda dvigatelni
Ishonchli yurgazib yuborish uchun tirsakli valda

[0 Karbyuratorli dvigatelda kamida 50 ayl/min
[l Dizelda kamida 150 ayl/min xosil gilish kerak




Dvigatellarning yurgizib yuborish tizimi

[0 Elektr startyor (yuritma va boshgarish mexanizmli)
dvigatelni yurgizib yuborishda uning tirsakli valini
aylantirish uchun xizmat giladi.

[0 Elektr startyor belgilangan temperaturali sharoitda dvigatelni
yurgizish uchun etarlicha quvvatga erisha olishi kerak.

1 Startyor, dvigatel yurgizib yuborilgandan keyin avtomatik
o‘chishi kerak, dvigatel ishlaganida esa ishlamaydi;

[0 Startyor kam tok bilan katta burovchi moment hosil giladi.
Startyor elektr energiyani akkumulyatorlar batareyasidan
oladi.




Dvigatellarning yurgizib yuborish tizimi
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dvigatel ko'proq ishlatiladi, chunki u Startyor ko'zg‘atish
ishga tushishi bilan katta burovchi chulg‘amini ulash va uning
moment hosil giladi. xarakteristikasi:

a -startyor qo’zg‘atish chulg‘amini
ulash sxemasi, I-ketma-ket ulash; Il-
- aralashulash; 1- ketma- ket ulangan
chulg‘am; 2-parallel chulgam, b-
startyor xarakteristikasi..



Dvigatellarning yurgizib yuborish tizimi

[0 Elektr startyorlarning kamchiligi shuki, garshilik momenti
(nagruzka) kamayganda yakorning aylanish chastotasi ortib
ketadi, dvigatel ishga tushishi bilan startyorda nagruzka
bo‘lImaydi, yakor aylanish chastotasi katta qiymatga
erishadi.

[ Bu hodisani yo‘qotish uchun ST-113 startyorlarida va
boshqga startyorlarda qo‘zg‘atish chulg‘ami aralash sxema
bo‘yicha ulangan.

[0 Bunday holda startyor ishlashi vaqtida yakor e. yu. k.
parallel chulg‘am 2 zanjiri tokiga garshilik gilmaydi. SHuning
uchun parallel chulg‘am magnit ogimi yakor aylanishining
har ganday chastotasida katta bo‘ladi va salt yurish rejimida
uning aylanish chastotasini cheklaydi.




CrapTépnapHvHr ropmtma Ba 6owiKapuiu

MeXaHu3MJ1apu

|
1 Startyorlar yuritma mexanizmlari turlarti:

B mexanikaviy yuritma
B elektromagnitli yuritma

[ Startyorlarni boshgarish:
B Dbevosita
B distansion (bilvosita)

[0 Yuritma mexanizmi - startyorni elektr zanjiriga ulash oldidan
startyor shesternyasini maxovikning gardishi bilan ulash va
dvigatel ishlashi bilan uni maxovik shesternyasidan avtomatik
uzish uchun xizmat qgiladi.

[0 Boshqgarish mexanizmi startyor shesternyasi maxovik gardishi
bilan tishlashganidan keyin startyor zanjiriga tokni ulash va
dvigatel ishlashi bilan bu zanjirdan tokni uzish uchun
mo‘ljallangan.




Dvigatellarning yurgizib yuborish tizimi

:'l/z ! 1- akumulyatorlar batareyasi
10

2- ulagich

d J 3- elektrostartyor

4- startyor shesternyasi

5- dvigatel maxovigini tishli
venetsi




Dvigatellarning yurgizib yuborish tizimi

CtapTep




Startyorlarning yuritma va boshqarish
mexanizmlari
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Startyorlar sxemalari:

A-mexanik yuritmali va bevosita boshqaryashli; 1-akkumulyatorlar batareyasi; 2-
dasta; 3 -richag; 4-vtulka; 5-shestarnya; 6- erkin yurish rolikli muftasi; 7-qaytma
prujina,’ 8- startyor; 9-startyor vilyuchateli; b-elektromagnit yuritmali va distansion
boshgarishli- 1-vklyuchatel; 2-tortish relesi; 3-richag; 4-shesternya; 5-startyor, 6-
akkumulyatorlar batareyasi; 7- kontaktlar; 8-plastina.




1. 7 - Qulif halkalar; 2 - bufer rezina shayba; 3 — korpus;
4-prujina; 5-entakchi yarim mufta; 6 11-vtulkalar; 8-shtif;

Startyorlarning yuritma va boshqarish
mexanizmlari

Traktorlar, yuk va yengil avtomobillarning ko‘pchilik startyorlari
shesternyaning tishlashishidan o‘z-o‘zidan chiqgishi uchun va
startyorning haddan tashqari tez aylanishidan saglash magsadida
rolikli va friksion muftali erkin yurish muftasidan foydalanadi
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Xrapovik muftali startyor
yuritmasi

9-suxar; 10-etaklanuvchi yarim mufta.




Dvigatelni yordamchi dvigatel yordamida yurgizib
yuborish
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Elekerostartyor yordamida Yordamchi dvigatel yordamida
yurgizib yuboish yurgizib yuboish




Dvigatelni yordamchi dvigatel yordamida yurgizib
yuborish
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Dvigatelni yordamchi dvigatel yordamida yurgizib
yuborish
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Dvigatelni yurgazib yuborishni yengillashtiruvchi
gurilmalar

Atrof-muhit harorati past bo‘lganda
dvigatellarni ishga tushirishni yengillatish
uchun
turli xil cho'g‘lanish shamlari,
dvigatel silindrlariga kirayotgan havo isitkichlari

yonish kamerasiga maxsus moslamalar yordamida
purkaladigan, tez alanga oluvchi suyugliklar
go'llaniladi.

Ishga tushirishni yengillatuvchi vositalar ko'proq dizel
dvigatellarida tatbig topgan.




Dvigatelni yurgazib yuborishni yengillashtiruvchi
gurilmalar

Yonish kamerasi ajratilgan dizel dvigatellarini past temperaturada
Ishga tushirishni yengillatish uchun ularning old yoki uyurma
kamerasiga qizdirish elementi ochiq yoki yopiq (shtiftli) turdagi
cho'g’lanish shamlari o‘rnatiladi.

Cho‘g’lanish elementi ochiq bo‘lgan shamlarni yonish kamerasiga
joylashtirilayotganda, uning gizib turgan spirali purkalanayogan
yonilg‘i konusidan tashgarida bo‘lishiga erishish zarur. Aks holda,
yonilg'i qizigan spiralga tushib o't olish jarayoni bir muncha
tezlashsa xam, shamlar tez ishdan chigadi.

Cho'g’lanish elementi ochig bo‘lgan shamlar ikki qutbli qilib
tayyorlanadi, ya'ni spiralining ikkala uchi xam gobigdan izolyasiya
gilinadi. Sham spirali 40-60 s vaqgt ichida 1000-1100 S gacha giziydi
va 1,7 V kuchlanishda 50 A gacha tok iste’'mol giladi.




Dvigatelni yurgazib yuborishni yengillashtiruvchi
gurilmalar
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Cho'g'‘lanish shamlari.
a) qizdirish elementi ochiq;
b) shtiftli;

1-markaziy elektrod, 2-qobig‘, 3- spiral,
4- chiqgish uchi, 5 - spiral qobig’i

Cho‘g‘lanish shamlari yordamida dizel
dvigatellarni, atrof muhit
harorati -10-15 9S, tirsakli valning
aylanish chastotasi 60-80 ayl/min
bo‘lganda ishga tushirishni ta’minlashi
mumkin.




Dvigatelni yurgazib yuborishni yengillashtiruvchi
gurilmalar
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Dizel dvigatellarida silindrlarga kirayotgan havo haroratini

ko'tarib, yonilg'i o't olishini engillashtirish uchun kiritish gollektorlariga
isitkich shamlari o‘rnatiladi. quvvati 400 Vt, iste'mol toki
45-50 A  Dbo'lgan SN-150 belgili Isitkich shamining
spirali akkumulyatorga ulangandan 40-60 s o‘tgandan keyin 900-
1000 °S gacha qiziydi. Bu isitkich shamlari kiritish kollektorining bosh
gismida yoki silindrlarga bo‘lingan joylarga o‘rnatiladi.

Havo isitkich shamlari. a) - SN-150;

b) - gardishli;

1 - cho'g‘lanish spirali, 2 - o‘zak,

3 - zichlagich shayba, 4 - qgobig, 5 -
izolyasiya shaybasi, 6 - kontakt gaykasi, 7 -
izolyasiya vtulkasi.




Dvigatelni yurgazib yuborishni yengillashtiruvchi
gurilmalar

|
1 Duvigatellarni ishga tushirishni Hengillatuvchi usullardan yana biri, bu

yonish kamerasiga tez alanga oluvchi suyukliklarni purkashdir. Hozirgi
vagtda karbyuratorli dvigatellarni ishga tushirishni engillatish uchun
tarkibida dietil efir (45-60%), gaz benzini (35-55%), izopropilnitrat (1-
1,5%) va eyilishga, oksidlanishga garshi qo'shimchalari ( 2,5% ) bo‘lgan
"Arktika" nomli tez alanga oluvchi  suyuglik go'llaniladi.
Dizel dvigatellari uchun mo'ljallangan shunga  o'xshash
suyuglik "Xolod D-40" tarkibiga xam dietil efir (58-62%),
izopropilnitrat (13-17%) va kema gaz turbinalarining moyi (8-12%) kiradi.
Ishga tushirish suyuqgligi silindrlarga bevosita asosiy yonilg‘i bilan birga
yoki maxsus moslamalar yordamida Kkiritish kollektoriga purkalishi
mumkKin.
Bundan tashgari, dvigatellarni ishga tushirishni engillatish uchun
karterdagi moyni yoki sovutish sistemasidagi suyuklikni isitish kabi

~ boshga usullar xam mavjud.



TpakTOp Ba aBTOMOOUINTAPHUHT 3J1EKTP
XuUxosnapu. ABuratenniapHuHr ropruamb robopumiu
Ba YT OJIANPULL TUSUMJIAPK

PonpanaHmnaguraH agabuertnap

[ KamunosB A.U. Ba 6owkanap. Tpakrop Ba aBToMoounnap,
1 kucm. T. HynnoH, 2007 v

1 ®ansynnaeB 3.3. TpaHCNOPT BOCUTANApPUHUHT TY3UIULLU Ba
Ha3apuscu, 1 kucm. T. 3apkanam, 2005 n

[0 MamaTtoB X. ABTOMoOunnap, T. yKMTyB‘-II/I, 1995 n

[ FN'ypeBu4y A.M. n ap. KOHCTpPYKUMA TPaAKTOPOB U aBTOMOOUIen.
M. Arponpomusgat, 1989 r




OABuratennapHuMHr ropru3mnb ro6opmiu
TU3NMM

KOprmaunb robopuil TU3MMKN ABUraTeNTHU ULLOHYNM MLLUTra
TYLUMPUNTULLUHN TabMUHNANAN

> IneKTpocTtaptep 6unaH oprusmnb rodopuLl
> Eppaamuu gBuraten 6unaH roprusmb roéopuiu
» Kyn Kyuu epgamuga roprn3mod rodopuiu

XaBo xapopatu 5 C gaH roKopu bynraHga gBuraTtenHu
ULLOHYNMK Oprasmnd robdbopuil y4yH TUpcaknm Banga

> KapOropaTtopnu asuratenga kammaa 50 ann/muH
> Ounsenpa kamuaa 150 ann/mumH xocun KUNuLL Kepak




ABurartennapHuvHr roprmsmnb roébopuil TManMmu

0 nekTp cTapTéep (roputMa Ba 6owKapvw
MexXxaHU3M/IM) aABuvuratTenHm wprnsnb rwbopuwiaa
YHUHI TUPCAK/IM BaJIMHU aUIaHTUPMLLU YUYYH XU3MaT
Kunagm.

0 OnekTtp craprtep 6enrmnaHraH TeMnepartypanu
wapoutaa ABUratesiIHM HOPrusvil ydyyH etapsimua
KyBBaTra 3puila OJIMLLUU Kepak.

[0 Craptép, aBurartenb wOprusmb rwob6opunraHaaH
KeMMH aBTOMaTUK YuUYUMLUM KepakK, ABurartesb
MiularaHmaa 3ca vwnamMmauam;

[0 CrapTtép KaM TOK 6unaH karra 6ypoBuUM MOMEHT
xocun Kunaau. Craptép 351eKTp >SHEeprusiHm
aKKyMmynsatTopnap 6arapescmaaH onagm.




ABurartensiapHvHr roprusmb robopuwl TMammmn

0 CrapTtépnapaa vuuiaTunaam:

[0 KeTMa-KeT Ky3fFaTULWIM y3rapMmac TOK
3/1EeKTP ABUrartennapm;

[0 apanauw Ky3faTUliu ysrapMmac TokK
3J1IeKTP ABUrartennapm.

Xo3upru BaKTAa KeTMa-KeT
KY3FaTULLN ABUrartesnb KYNpoK
MuiatTunaam, YyHKM y Mmiuura Tywvum
6unaH katra 6ypoBUYM MOMEHT XOCWUJ

Kunagm.
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Craprép Ky3raTvil 4yJdFaMUHHU
yJiail Ba YHUHT
XapPaKTEePUCTUKACH
a -cmapmep Ky32amuud 4)ya2aMuHu
yaauws cxemacu, l-kemma-kem ynaw;

- ;1- - Kem
VIAHEAH YYNeam; 2-napajien 4yieam,
O-cmapmép xapaKmepucmurkacu.



OABurartennapHMHr roprusmb ro6opmiu TMaMMn

[0 3nekTp CTapTépJlapHMHI KaMUWIMIM LWYKW, KapLwWuauk
MOMeHTn (Harpy3ka) KaMauraHpa SKOPHMHI anJ1aHMLU
yacrortacm opTmMb6 Ketaau, ABUraTeslb MilUra TyLWUWLUU
6unaH craprépaa Harpyska 6yamanam, AKop annaHull
YyacToTacu KaTra KMMMartra s3puwiagm.

[0 By xoamcaHum nykotuw yuyyH CT-113 craprépnapuaa Ba
6owiKa cTapTépnapaa Ky3faTvill YyJiFaMM apaiall cxema
6ynnya ynaHraH.

[0 ByHaan xosifaa CTapTép MuuJlallyM BaKTuAa SAAKOP 3. H0. K.
napannesn uyyjafaMm 2 3aHXXUPU TOKUra KapLMJIUK
kunmangm. LWyYyHUHr ydYyH napannen uJyafamMm MarHuTt
OKMMU AKOP aWJIaHULUMHUHI Xap KaHaau 4dacroracupa
KaTtTa 6ynaam Ba canTt opuvll pe>xxmMuaa YHUHI aulaHuLl
YAaCTOTAaCMHM YeK1anam.




CrapTépnapHvHr ropmtma Ba 6owiKapuiu

MeXaHu3MJ1apu

[0 CrapTtepnap roputMa MeXaHuU3Mnapmu typnapm:
0 mMexaHuMKaBUW HOpUTMA
d DnekTpoMarHuTAu ropuTMa
[0 CraprépnapHu 6owkKapuu:
d 6eBocuTta
d pawuncrtaHumoH (buneocuTa)

O HKputMa MexaHUM3MMU - CTapTEPHU 3NEKTP 3aHXupura ynau
onaunaaH CTapTép LUECTEPHACUHN MAaxXOBUKHUHI rapaviun éunaH
ynaw Ba ABuratenb wuwnawm  6unaH  yHM  MaxoBUK
LIeCTEPHACUAAH aBTOMATUK Y3ULL YYYH XM3MaT Kuiaau.

[0 bowKapuil MeXaHU3MMU CTapTep LWeCTepHACU MaAXOBUK
rapavwn bwunaH TuwnawraHnmgaH KemnmH CTapTép 3aHXupura
TOKHM yfalwl Ba ABuraTtenb nwnawm 6unaH 6y 3aHXupaaH TOKHU
Y3UL YUYYH MYJDKasiJlaHraH.




OABuratennapHvHr roprn3nb roébopuiu
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1- akymynatopnap
Oatapesacu

2- ynarund

3- aneKkTpocTapTep

4- ctapTep
LUecCTepHACHU

5- aoBuraren
MaxXOBUIrMHU TULLNU
BeHeuu




OABuratennapHuHr roprn3unb roébopuiu
TU3NMMU

CtapTep




CrapTtépnapHUVHr ropmtMa Ba bowiKapuil
MexaHusMaapu

‘;g}
) 3
, - 1”1 1 LTy
laL 1T et
Ne 7./ 5 2 V'
a 3

Craprépaap cxemajapmu:
A-mexanux  ropummanu 6a  besocuma  bowKapawiiu;  l-akkymynamopnap
bamapescu;, 2-oacma, 3 -puuae, 4-emynka; S-utecmapHs, 0- opKuH opul
poauxau  mygmacu, [(-kaumma npyscura,v 8- cmapmép;, 9-cmapmép
suoyamenu; 0-I1eKmpomMasHum OPUMMaly 8a OUCMAHYUoH oowkapuuiiu- 1-
sKIOUamens, 2-mopmuwi  peiecu, 3-puuae; 4-wecmepus, S-cmapmep, 6-
akkymyaamopiap bamapescu; - koumaxkmiap; 8-niacmuna.




CrapTtepnapHvHr ropuTtMa Ba bowiKapuul
MexaHu3sMnapm

O TpakTtopsiap, K Ba €HrwJ aBTOMOOGMIIApPHUMHI KYNUWIMK CTaptépnapm
IWECTEPHAHUHI TUWAWUMIUMAAH Y3-yY3uAaH YMKMUMLUM YYYH Ba CTAapTEPHWHr
XaaAaH TalWwKapy Te3 aWlaHMWMaaH cakK/lall MakKcaavpaa poJiMkauM  Ba

¢ppukumoH mydTanapu 3pkuH ropul MmydpracuaaH pommaanaHagmn.
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XpanoBuk My(praau cTaprép HOpuTMacu
1. 7 - Kyngh xanxanap; 2 - 6ygep pezuna waiiba,; 3 —
Kopnyc; 4-npysicuna; S-enmaxuu apum mygpma; 6 11-
smynkanap, 8-wmug, 9-cyxap, , 10-emaxianysuu
apum mygma.




OABurartenHun epaamMmum osuraren epaamupaa
roprusmb ro6opmil
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Anekepocrtaprtép épaamuvaa Epaamum aBuraten éppammaa roprusmnb
roprus3mnb roé6omiu ro6omLu




ABuratenHun epaamuv asurarten
epaamMmuaa roprnsmb robopuil




ABurarenHun epaamMmum aosuraren epaamuaa
ropruamnb ro6opuil
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Dvigatelni yurgazib yuborishni yengillashtiruvchi
gurilmalar

Atrof-muhit harorati past bo‘lganda
dvigatellarni ishga tushirishni yengillatish
uchun
turli xil cho'g‘lanish shamlari,
dvigatel silindrlariga kirayotgan havo isitkichlari

yonish kamerasiga maxsus moslamalar yordamida
purkaladigan, tez alanga oluvchi suyugliklar
go'llaniladi.

Ishga tushirishni yengillatuvchi vositalar ko'proq dizel
dvigatellarida tatbig topgan.




Dvigatelni yurgazib yuborishni yengillashtiruvchi
gurilmalar

Yonish kamerasi ajratilgan dizel dvigatellarini past temperaturada
Ishga tushirishni yengillatish uchun ularning old yoki uyurma
kamerasiga qizdirish elementi ochiq yoki yopiq (shtiftli) turdagi
cho'g’lanish shamlari o‘rnatiladi.

Cho‘g’lanish elementi ochiq bo‘lgan shamlarni yonish kamerasiga
joylashtirilayotganda, uning gizib turgan spirali purkalanayogan
yonilg‘i konusidan tashgarida bo‘lishiga erishish zarur. Aks holda,
yonilg'i qizigan spiralga tushib o't olish jarayoni bir muncha
tezlashsa xam, shamlar tez ishdan chigadi.

Cho'g’lanish elementi ochig bo‘lgan shamlar ikki qutbli qilib
tayyorlanadi, ya'ni spiralining ikkala uchi xam gobigdan izolyasiya
gilinadi. Sham spirali 40-60 s vaqgt ichida 1000-1100 S gacha giziydi
va 1,7 V kuchlanishda 50 A gacha tok iste’'mol giladi.




Dvigatelni yurgazib yuborishni yengillashtiruvchi
gurilmalar
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Cho'g'‘lanish shamlari.
a) qizdirish elementi ochiq;
b) shtiftli;

1-markaziy elektrod, 2-qobig‘, 3- spiral,
4- chiqgish uchi, 5 - spiral qobig’i

Cho‘g‘lanish shamlari yordamida dizel
dvigatellarni, atrof muhit
harorati -10-15 9S, tirsakli valning
aylanish chastotasi 60-80 ayl/min
bo‘lganda ishga tushirishni ta’minlashi
mumkin.




Dvigatelni yurgazib yuborishni yengillashtiruvchi
gurilmalar

|
Dizel dvigatellarida silindrlarga kirayotgan havo haroratini

ko'tarib, yonilg'i o't olishini engillashtirish uchun kiritish gollektorlariga
isitkich shamlari o‘rnatiladi. quvvati 400 Vt, iste'mol toki
45-50 A  Dbo'lgan SN-150 belgili Isitkich shamining
spirali akkumulyatorga ulangandan 40-60 s o‘tgandan keyin 900-
1000 °S gacha qiziydi. Bu isitkich shamlari kiritish kollektorining bosh
gismida yoki silindrlarga bo‘lingan joylarga o‘rnatiladi.

Havo isitkich shamlari. a) - SN-150;

b) - gardishli;

1 - cho'g‘lanish spirali, 2 - o‘zak,

3 - zichlagich shayba, 4 - qgobig, 5 -
izolyasiya shaybasi, 6 - kontakt gaykasi, 7 -
izolyasiya vtulkasi.




Dvigatelni yurgazib yuborishni yengillashtiruvchi
gurilmalar
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1 Duvigatellarni ishga tushirishni Hengillatuvchi usullardan yana biri, bu

yonish kamerasiga tez alanga oluvchi suyukliklarni purkashdir. Hozirgi
vagtda karbyuratorli dvigatellarni ishga tushirishni engillatish uchun
tarkibida dietil efir (45-60%), gaz benzini (35-55%), izopropilnitrat (1-
1,5%) va eyilishga, oksidlanishga garshi qo'shimchalari ( 2,5% ) bo‘lgan
"Arktika" nomli tez alanga oluvchi  suyuglik go'llaniladi.
Dizel dvigatellari uchun mo'ljallangan shunga  o'xshash
suyuglik "Xolod D-40" tarkibiga xam dietil efir (58-62%),
izopropilnitrat (13-17%) va kema gaz turbinalarining moyi (8-12%) kiradi.
Ishga tushirish suyuqgligi silindrlarga bevosita asosiy yonilg‘i bilan birga
yoki maxsus moslamalar yordamida Kkiritish kollektoriga purkalishi
mumkKin.
Bundan tashgari, dvigatellarni ishga tushirishni engillatish uchun
karterdagi moyni yoki sovutish sistemasidagi suyuklikni isitish kabi

~ boshga usullar xam mavjud.



