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BBEJAEHUE

B Hacrtosmuem TeXHHYECKOM ONHCAHHH H3JIOXKEHH OCHOBHEIE CBele-
HHst 00 ycTpolicTBe H IPHHIHIE AeHcTBHS crTabuiauzaTopoB 2328M
(2228M-2).

Onuncanue cOCTOUT M3 UETHIPEX Pa3leJIOB.

B nepsoMm pasgene maHe of0liue cBeJeHHS O CTaOHIH3aTopax H
OCHOBHBIE TEXHHYECKHE XapaKTePUCTHKH.

Bo BTopgM pasmene M340:KeH IPHHUHUN AeHcTBHS CTaGuUJIM3ATOPOB
B Pa3JinUHBIX peXHMax paboTHL.

B TpetheM paszese OOHCAHH YCTPOHCTBO H NPHHUMI AeHCTBUSA NPH-
60poB cTabUAH3aTOPOB U NpUBeAeHH cBefenus o 3UIL.

B uerBepTOM pasmesie ZAHO ONMHCAHHE JEKTPHUECKOH M T'HADAaBJIH-
4ecKoH cxeM.

B kauectBe unnocTpanuf K ONHCAHHIO IpHUiaraercd ajib0oM pPHCYH-
kKoB 5K1.370.058 J11/C (BC1.370.001 [11/C).

Bonpocel sxkcmiiyaTanuu cTa0UJIH3aTOPOB, [IPaBHJa OOpallleHHs C
HUMH, cofiepixaHue B 60eBOH 'OTOBHOCTH, a TaKxke OCHOBHBIE YKa3aHHHA
1o mepam OesomacHoCTH MpH Goerolt paboTe uanoxkeHH B MHCTPyKUHH
no sxcmayarauun BK1.370.058 M3/C (BC1.370.001 113/C).



1. OBIUE CBEOEHHA O CTABUJIU3ATOPE

1.1. HASBHAYEHHE

Cucrema 2928M (2928M-2) npencrasnsieT co6ofi 3JeKTPOTHAPAB-
JIMYeCKHH cTabnaH3aTop, obecneyHBAOIMHH CTAOHIH3ALHIO H HaBeje-
HHe nymKH (cucrema 2A26) m cnapeHHOro ¢ Hell IyJeMeTa B BEpPTH-
kKaapuolt (BH) m ropmsonranpro#i (I'H) niockocTsix, ycTaHOBAEHHBIH
B cpenHeM TaHke T-72 (masi crab6uamsaropa 2328M-2-4R) ® npex-
HasHAYeHHBIH AJg MOBLIIEHHS 3(Q(HEKTHBHOCTH OCHS NPH CTpeibbe H3
TaHKA C XOZY. '

Crabunnsatop paGoTaer B KOMILIEKCE C ONTHYECKHM IIPHLEJ-
JajgpHoMepoM TIIMI-2-49 mam TIIJ-KI1, umeomuM HE3aBHCHMYIO OT
OYILIKH CTA6H/IH3HPOBAHHYIO JIHHHIO NDHIENTHBAHHS B BepPTHKAaJIbHON
nnockocTH. Pabora crabunusaropa c npuneioM-ganbaomepom TITT-K1
Takasg xe, Kak H ¢ TII-2-49. Crabunu3anus 1 HaBeJeHHE JHHHAH NMPH-
LenHBaHHd (MapKH OpHIeNa) B FOPH30HTANbHOH IJIOCKOCTH TPOH3BO-
ASTCSL BMecTe ¢ NYMKOH (3aBHCHMAas JHHHMS NDHIUEJHBAHHS).

CrabuiH3aTop COCTOUT H3 ABYX 3JEKTPOTHAPABJHYECKHX CIEAAUIHX
NPHBOJOB: NpHBOAa BepTHradbHOro HaBepenus (lIpwBoma BH) wu
OpHBOJAA ropHaoHTanbHoro HaBefdenusi (lIpwBoma I'H) (31H Hammeno-
BAHHS BBeHeHH 1Jis yRoOcTBa uaioxkenns). [Ipusog BH crabunnsupy-
eT Kayaloumyocsd YacTh NYMIKH B BEPTHKAJNbHOH IJIOCKOCTH, @ NMPHBOA
I'H crabunuzupyer GalIHIO ¢ BOOPYIKEHHEM B TOPH30HTAJbHOH mJjoc-
KOCTH.

Crpenb6a #3 TyMIKH H H3 DyJeMeTa IPOH3BORUTCSA IIPH BKIOUEHHOM
H BHIKJIOUeHHOM cTabuausarope. llenn crpenbOH NpHBENEHH B TEXHH-
YeCKOM oNHcaHuH npuuena TIIII-2-49.

B pesyabraTe cTabuan3aluy DyHIKa NPH ABHKEHHH TaHKa IO mepe-
CeueHHOH MEeCTHOCTH COXpaHseT 3aflaHHOe NOJIOKeHHe B NPOCTPAHCTBE,
B TO BpeMsl KaK KOPIyC TaHKa COBeplllaeT KoJeOaHHsS B BePTHKAJbHOH
H TOpH30HTAJBHOH NJIOCKOCTHX.

Yros BO3BHIEHHS CTAOHAH3HPOBAHHON NYIIKH B BePTHKAJbHOM
IJIOCKOCTH U a3HMYTaJbHBLIX YroJ B TOPH30HTAJbHOH IJIOCKOCTH ycTa-
HAaBJIHBAIOTCA W MOI'YT H3MeHSThCS HAaBOAYHKOM IOBOPOTOM DYKOSITOK
NyJbTa ynpaBleHHs BepXHed 4acThio Ha ce6s (NMOABEM NYMIKH) HJH OT
cebs (omyckaHHe NYUIKH) H MIOBOPOTOM KOpPIyca NyJbTa BOKDYT BeDTH-
KaJbHOH OCH BIPAaBO HJH BJeBO (6alllHA TaHKA [IOBOPAYHBAETCS COOT-
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BETCTBEHHO BIIPaBO HJH BJeB0). CKOPOCTb NoxbeMa (OMycKaHuA) OyII-
KH H IOBOpPoTa OallHH TeM 0oJiblle, yeM 0OJIbIIe OTKJIOHEHHE DPYKOSITOK
IyJbTa MJIH KOPIyca NYJbTa OT HEHTPAJBbHOrO MOJOKEHH S,

1.2. TAKTUKO-TEXHHYECKASlI XAPAKTEPHCTHKA

Bpemsa HenpepniBHOH paboThl cTabGHIH3aTOpA NIPH ABHKEHHH TaHKa
C PA3JIHYHBIMH CKODOCTSIMH HO CpelHelepeceueHHOH MecTHOCTH — 4 u
IPH CJIeLYIOUIHX YCJIOBHIX:

— B HHTeDBaJle TeMmllepaTyp okpyxaromel cpeanl or —40 10
+50°C;

— TIIPH OTHOCHTEJIBHOH BJIAXKHOCTH Bo3xyxa 95—989% npu temie-
patype 20+5°C; i

— INpH TpscKe, BUODAMH H 3aNblJIEHHOCTH, HMEIOIIHX MeCTO B
peaJbHBIX YCJOBHSX 3KCIJYATAUHH Tanka. Bpems nenpepriBHofl pabo-
THl IIPK BeJleHUH SKHNaxeM 60s He OrpaHHYHBAETCH.

Hanps:xeunne GopToBoil ceTH, npu KoTtopom obecmeuuBaercs pabo-
TOCnoco6HOCTh cTabunusatopa, 26+3 B.

Crpenpba u3 OYIIKK B CIaDEHHOTO ¢ Hell nyJieMeTa IPH BRIOUYEHHOM
crabuinzartope obecneydBaeTcsi HpPH PACCOIVIACOBAHHH MEXAY OCBIO
KaHaja CTBOJa U CTAOH/IH3HPOBAHHON JHHHeH NIpHLEJHBAHHA B Bep-
THKaJbHON IJIOCKOCTH, He npepnmatomeM 0,5 1. x. (KoHTpoaHpyeTcst
KOHTaKTaMH pa3pemlieHHs BLICTPesa B MpHIENE).

IIpy mBHIKEHHH TAHKA IIO Cpe/HENepeceueHHOH MECTHOCTH CO CKO-
pocthio 0 35 KM/4 CpelHssl aMIUIHTYAa KOJeOaHuH cTaGHIH3HpPOBAH-
HOH Ny (TOYHOCTh CTAOHAH3ALHY) HE NPEBHIIALT:

— B BepPTHKaJbHOH miockocTd — 0,8 T. A.;

— B rOpPH30OHTAJBHON TJIOCKOCTH — 2 T. I.

Ckopocty cTa6GuIH3HPOBAHHOrO HABENEHU S MYUIKH:

a) B BEPTHKAJBHOH IJIOCKOCTH:

— MHHHMaJapHast — He 6oJee 0,05 rpan/c;

— MaKCHMaJbHas — He MeHee 3,5 rpan/c;

6) B rOPH3OHTAJIBHOU MJIOCKOCTH:

— MHHHManabHas — He 6osee 0,07 rpan/c;

— MaKcHMaJIbHas — He MeHee 6 rpaz/c;

— nepebpocounas — He MeHee 18 rpan/c.

VisMeHeHHe CKODOCTH HaBeJEHHS B BEPTHKAJBHOH H TOPH30HTAJb-
HOH ILIOCKOCTAX OT MHHHMAJbhHOH N0 MaKCHMaJIbHOH NPOHCXOAHT NJaB-
HO, a IpH nepebpoce B ropH30HTANBHOH MJIOCKOCTH CKOPOCTh HaBeAEHHUSA
H3MeHseTCsT CKaykoo6pas3HO OT MAaKCHMAaJhHOM HABOJAOUHOH A0 mepe-
6pocouHoi;

B) CKOpOCTH IIOJYaBTOMATHYECKOro HaBeleHHs OyMKH (6aniHu) B
FOPH30HTAJBHOH IJIOCKOCTH:!

— MHHHMAaJIbHas — He OoJiee 0,3 rpan/c;

— MaxcHMajibHas — He MeHee 6 rpan/c;

— mnepebpocouHas — He MeHee 20 rpag/c.

H3MeHeHHe CKOPOCTH HaBeIeHHS OT MHHHMAJbHOH O MakCHMaJlb-
HOH INPONCXOAHT HJABHO.



Yrapl, B KOTOPHX ofecrneynBaeTcs CTaOHJAM3AlHA H HaBeleHHe
NyIIKH B BEPTHKAJBHOH IIocKoctd, oT —b5°20" mo +15°15" (mo ympy-
FUX YIIOPOB).

Ynpyrae ynops pacnodozessl 3a 3045’ 10 KeCTKHX yIOpOB.

B ropusoHTaJbHOH MJIOCKOCTH cTabHamn3aTop obecmeywBaeT Kpy-
roBoe BpallleHHe GAalIHH.

Bpems Bx/oYeHHS M NOATOTOBKH cTabHaHszaTtopa K GoeBo#t pabo-
Te He GoJiee 2 MHH (OIpenesisieTcs B OCHOBHOM BpeMeHeM pasroHa rupo-
MOTOpPOB THPOCKOIIOB).

Cpenusis MOINHOCTb, NOTpe6asieMasi cTabUIH3ATOPOM INpH IBHIKe-
HHH TaHKa C 3apsKEHHOH IYUIKOH TO cpeJHellepece4eHHOH MeCTHOCTH
CO CKOPOCTSMH 10 35 KM/4 H HeNPEePHIBHOM CJeXKeHHH 3a IleJblo, He
npessimaer 3,5 KBT.

Macca crabunuszatopa ¢ paboueil xuakocTeio He Gosee 320 kr.

1.3. OCHOBHBIE HPHBOPbLI M ¥3J1bl CTABHJIU3ATOPA

1.3.1. Annapzﬁypa crabunusaropa

B crabuansaTop BXOAAT NPUOODE! H Y3JIbl, HMELINE CJAEAYIOLIHE
COKpallleHHble 0003HAYEeHHUSA:

a) rupobaok BK2.369.113 nns BepTHKAJAbHOH H TOPH30HTAJNBHOH
naockoctet (I'B), B XxoTOpHIt BXOAAT:

— ruporaxomerp BC2.365.004 mpHBOZA BEpPTHKAJLHOIO HaBele-
wusa (I'TB);

— ruporaxomerp BC2.365.005 mpHBOZa TOpPH3OHTAJBLHOrO HaBele-
Hug (I'Tr);

— natyuk yraa BbK2.369.111 mpuBoaa ropH30HTAJBHOrO HaBefe-
must (1Y),

6) rugpoycunutenp 5K2.359.034 (I'Y), B KOTOpHIH BXOAST:

— 6Jok peryanpoBauusg bK2.355.023;

— Hacoc BK2.960.277;

— sgektpomaraut BK3.254.086;

— ajextpoasBuratens I171-2;

B) mepBas pacnpexpeinresbHast kopooka BK3.622.651 (KI-M), B
KOTOPYIO BXOIAT:

— 3eXTPOHHLIA yeuauteab Br2.032.005 npuBoga ropH3cHTAILHOrO
HaBegenus (¥YT');

— 3JieKTpOHHBE ycuanteas Ba2.032.005 mpHBoga BepPTHKAABHOrO
HaBegeHus (YB);

— xomnencatop BK3.259.027 (Kp);

r) JaTudk JuHeHHBIX ycKopenu# BK2.369.087 (LJIV);

n) upubop npusenenus [111.28.000 (TIIT);

e) orpamnuyureab yraos 5C4.282.006 (OT);

K) ucnosHuteabHbld muanuap 5C2.958.028 (I1M), B xorophi#i BXO-
IAT:

— uuanaap BC2.958.027;



— roJsioBKka nuaunapa bK2.959.058;

— snexrpomaraur bK3.254.042;

3) crabunusarop yacrors 8J1026I1 (CU);

u) npeoGpasosatens 8J104I1 (IT);

K) IOHOJHHTENbHBE GaKH:

— nonosHATeNbHEH 62k BK2.968.098 npuBoaga BepTHKAIBHOrO Ha-
Benenus (BIIB);

— mnononuuTenpHei 6ax BK2.968.097 npupoga ropHaoHTaJlbHOTO
HapefeHus (BIII);

JI) nHacoc BK2.960.303 (H), B xoTOpHIf BXOAAT:

Hacoc BK2.960.080;

— MexaHusM ynpasJenus bK4.024.066;

— agekrpomariuT BK3.254.110;

— Kkopobka nepexaoueHus BK2.503.057;

— 3JeKTPOABHTATENb IOCTOSIHHOrO Toka THna MHU-31M;

— norenuometrp bK4.685.050;

M) BTopasi pacmpejenutesnbHas Kopo6ka BK3.622.442 (K2);

H) raapomorop Goabinoro Momenra BK2.957.079 (I'BM);

0) snekTpoMoHTaxkHbIH KoMmmiekTt DBK4.075.308 (uzi1s 2928M-2 —
BC4.075.037) (2MK);

n) rugpoMoHTaxHuH Kommiekt bBC4.075.032 (mas 2928M-2 —
BbC4.075.056) (I'MK), B xKoTopblfi BXOAST JAaTUMKH HHIYKTHBHEIE
UaC-150 (U4C).

1.3.2. Pasmewenne annapatrypsi

Pasmenienne y3noB u npHGOpoOB cTabUAH3aTOpPA B TaHKE NOKa3aHO
Ha puc. 1 (ans 2928M-2 ua puc. 68) * BK1.370.068 [11/C
(bC1.370.001 O1/C).

[Ipubopn crabuiausaTopa pasMellarTcs NOL NYIWIKOH, B GariHe H
Kopnyce TaHKa.

IIpnbopbl ycTaHaBAHBAIOTCS HA aMOPTH3aTOpaX, 00ecleuHBarolHX
HX paboTy B YCJOBHAX 3KCIJAyaTalHH TAHKA.

ITox nymxo# Ha HHKHEM JIHCTE OTPaXKAEHHS pasMellieHbl THPOOJIOK
(I'B) u rugpoycunurens (I'Y) ¢ npuBoaHbIM 3JeKTpoAaBuraTeaem [1J1-2,

Ilepsas pacnpenenuTenbHas KopobGka crabunusaTopa 2928M-2 pac-
IOJIOKEHA NOJ CHAEHbEM y HaBomuuKa (pHc. 68).

IlepBasi pacnpepenutenntas kopobka (K1-M) cra6unusaropa
2928M pacnosiokeHa ¢ IpaBoi CTOPOHH c3aid B GamiHe Tauka. [Ipu
3TOM ofecledyeH JOCTYH K peryJHDPOBOYHBIM DE3HCTOPaM, CIyMKALIAM
JUIsL PeTyJHPOBKY H HACTpOHKHU cTaGHAH3aTOpA.

Hatunk auneitubx.yckopenui (JIJ1Y) pacnoJsoxkeH cBepxy B Gaiu-
He TaHKa, 32 CMOTPOBBIMH IpHOOpaMH KOMAaHAHpPA, CIpaBa OT Ka3eH-
HOH YacTH IYLIKH.

[Ipu6op npusenenus (III1) pacnonoxkeH cieBa OT NYWKH H KPENHT-
csl K KpoHiuTelHy. BuxonHoe 3y6uaToe Koseco npubopa BXOAHT B 3a-

* Rre DHCYHKH K TeXHHYeCKOMY ONHCAHHIO H3IaHBl OTJAEeNBHBHIM GJIOKOM.



LeMJIEHHe C CeKTOPOM, YCTAHOBJEHHBIM Ha JIIoJbKe MyWKH. [lepenatou-
HOe OTHOLIeHHe OT CeKTOpa K KoJecy i= 13,066, o6muii yron nmosopora
cekTopa cocrasiser 20°.

Orpaununtesns (OT') pacnofioxeH cieBa OT NYWIKH PSIAOM C NpHGO-
pOM NpHBEJEHHS H KDPENHTCA K KPOHIUTeHHY.

Perynupyemeie yropel, OT KOTOPHX CpabaThBaeT OrpaHHIHTENb TIPH
HOJXOje NYWIKH K NpededbHBIM YIaM BO3BHIUICHHA HJIH CHHXKEHHS H
IpH OTXOAE OT HHX, YCTAHABJIHBAIOTCH HA CEKTOpe, KOTOPHIH KpemHTCs
K JIIOJIbKe TYHIKH.

Hcenonnurenpusiit nunugegp (1IM) pacnosioxkeH cieBa OT TYyHIKH,
BIepelH OKOJo mpuuesaa. Koprnyc UHJAMHApDA 3aKpelyieH WIAPHHPHO C
NOMOLIBIO MaJiblla B KpOHIlleHiHe, MPHBapeHHOM K Kpbille GalnHH, a
WITOK ¢ NMOMOILBIO KOHCOJBHOIO Najblid IMapPHUPHO CBSI3aH C JIOJbKOMH
nymkd. [o/oBKa IuAHHAPa obpallieHa B CTOPOHY OT HaBOAUHKA 3JEKT-
POMArHHTAMH BHH3.

Crabunusatop uwacrorsl (CU) pacmosioxkeH BhepefH Ha IOroHe
famyn.

IIpcobpasosarens (I1) pacnosnoxeH BmepedH Ha KpOHIITeHHe, 3a-
KPENJCHHOM HA Norone GanrHH.

Honmoaunnrensueifi 6ax (BIIB) mpusoga BH pacnonoxern c npasoi
CTOPOHBI GalUHH BIepejH TakHM 006pa3oM, YTO YpoBeHb pabouel KHI-
KOCTH B 6aKe BBIUIe BePXHEr0 BAHTY3a HCIOJHHTENbHOrO LHAHHApA, H
KpenuTcs XK Kphille GaIlHA TaHKA. Takoe pacrnosioXeHHe NOTOJHHTENb-
HOoro 6axa obecrneynBaeT HaZeXHOe yoajeHHe BO3AyXa H3 BepxXHeH No-
JIOCTH HCIOJHHTENbHOI0 HHJIHHAPA.

Hatuuk yria MpHBOAA BH pacnosnosken B npHIese-gajJbHOMEpe
TI1-2-49.

B neBof mepenHe#f 4acTH KOpIyca TaHKa pa3MellleH Ha eXMHOM IJIH-
Te THADONPHBOA TOPH3OHTAJBHOIO HaBeleHHH, B KOTOPHIH BXOAAT Ha-
coc (H) c mpuBonubiM gBurateseM MHU-3IM u nonosHHTeNbHEIH 0ak
(BIIT') ropuzoHTaABHOrO MPHBOJA.

Bropasi pacnpefmenutenphas xopo6ka (K2) pacmonoxkena cieBa
oT Hacoca (H) mrencenbHnIMH pazbeMaMH BHHM3 H KPeNHTCH K KOPHY-
Cy TaHKa.

TppomoTop Goabioro moMenTa (I'BM) KpenuTes K peLyKTOpY Me-
XaHiizMa noBopoTa GallHH, clpaBa OT Hacocd.

Hartuuky paayktasubie (MJ]C) kpensitcs Ha KpoHIITeHHe, IPHKpen-
JgentoM K Hacocy (H) c IpHBOAHBIM 3JEKTPOJBHIATEIEM.

DjeKTpHYecKas cBS3b CTAOHNM3ATOPA C MPHBOAOM FOPH3OHTAIBHOIO
HaBeJeliHd OCyllecTBJsercs uepes Bpallalolleecs KOHTAKTHOE YCTPOH-
cteo (BKY) ramka.

CoenuHeHHe THAPABAHUECKUX Y3JI0B CTAOHIH3aTOPA OCYLIECTBJIALCT-
€S ¢ MOMOIIBI0 rHOKHX HIJAHIOB H CTAJbHBIX MACJOIPOBOIOB THAPOMOH-
taxioro kommiaexra ('MK).

TunpomounTtaxusiii KoMniaekT (TMK) # xabenn 371eKTPOMOHTAXKHOTO
xoMnnekta (QMK) pacnosoxeHH Ha Kayamoluledcss 4acTH MNYyWKH, B
failHe ¥ KOpIyce TaHKa.
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1.3.3. ¥YcinoBHbie 0003HAUYEHHS HA NPHHUHNHAIbHOM
3JEKTPUUECKOH CXeMe

Ha npuHuHnuanbHOH 3JeKTpHUecKO# cxeMe (pasBepTKe) HayaJb-
HEle 6YKBH 0003HAUeHHS KaxKIOTrO 3JeMeHTa (B HEKOTODBIX CJydasis
CTOfAIIHe BMecTe ¢ Huppoii) AaloT cOKpameHHOe HaWMEHOBaHHE y3Ja
npubopa, B KOTOpHIH BXONHT NAHHBIH 3JeMeHT CXeMH, uepe3 HedHC
IaHO ycloBHOe OGykBeHHOe 0603HaueHHe »JeMeHTa B npubope, HHGPH
npH 6yKBeHHOM 00603HAaUCHHH YKa3hBAalOT NOPSAAKOBHEIH HOMep sJieMeHTa
ZaHHOrO THHA B nmpuGope, nudpe (6YKBH), cTOMIIHE B CKOOKAX, 0603-
HagaloT JeTalb dJeMeHTa, 6yKBa ¢ uudpol, cToslHe B KPYTJIBIX CKO6-
KaxX, 0603HavyaloT 30HY YepTeka pa3MellleHHs 3JeMeHTa.

IIpumeprl pacmudpoBKH 0603HaueHHH, NIPHMEHAeMbIX B NPHHIHIN-
aJIbHOH 3JIeKTpHUECKOH cXeMe:

K1-P2 (A—B) (Al0) — o6o3nauaer o6Motky (A—B) BTOpOrO pe-
Je P2, Haxoxgmerocs B NepBOH pacmpepesHTenbHOH Kopobke (K1-M)
H pacnoJoxeHHoro B 3oHe Al0 Ha moJse yeprexa;

K1-P2 (4—5) (A8) ofosnavaer mATHH ¥ YeTBepTHIH KOHTAKT BTO-
poro pese P2, maxomsimierocs B NepBOfl paclpelenuTeNbHOH KopoOke
(K1-M) u pacmoyoxenHoro g 3oHe A8 Ha noJie geprexa;

I'TB-BTpl (A16) — o6osnauyaer 06MOTKY IIepBOro Bpaillamollerocs
Tpanchopmaropa (BTpl), Haxoxasiierocs B rEpOTaXOMETPE BEPTHKANb-
poro wHamemeuus (I'TB), pacmomoxennoro B 3ome Al3 Ha mo-
Jle uyepTexa.

Bce KOHTaXTH Ha  CXeMe TOKa3aHbl B HX HODMAaJbHOM
(06ecTOUEHHOM) COCTOSIHMH, T. €. IPH BBIKJIIOUEHHBIX pejie H KOHTakK-
TOpax.

Kontaxrthl Bpamalomerocs ycrpofictea (BKY) B onmucamuu npHH-
IHN3aAbHOH 3JeKTPHUECKOH CXeMBI YCJIOBHO OMYHIEHBI.

Pasnuunpie s7MeMeHTH CXEMHBI YCJIOBHO 0003HayeHBl CJAeLYIOUIHMH
6yxBamu:

BTp — Bpamalomuecs TpaHchopMaTopH;

IL — nuons,

Kn — kHomku;

KIT — KoHTaxTHEIE NMPHCHOCOBJIEHHS;

JI — 37eKTpPOHHBIE JIaMIIbl, JaMIIbl HAKaJIHBaHHA,

M — aJIeKTpHUECKHE MALIHHBHI;

Ilp — mpenoxpaHHTeNH;

P — pese, KoHTaKTOpPH;

C — KOHIEeHCATOPH,

Tp — TpancdopmaTophi;

DM — 3J1eKTPOMATHHUTH,

R — conpoTHBIIeHHs, PeOCTaTH], MOTEHIHOMETPH], PE3HCTOPHI.
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2. IPHHIOUN JEACTBHUS CTABUJIU3ATOPA

2.1. KPATKHE CBEAEHHA O THPOCKONE
C TPEMA CTENEHSMH CBOBOIbI

l'ipockon mpexcTasaseT co6ofi GBHICTPOABHIKYIEecss BOKPYr cBOe
OCH CHMMeTDHUHOe TeJIo, OJHa H3 TOYEK KOTOPOrO HEHOJBHIKHA.

OCHOBHBHIM 3J1eMEHTOM THPOCKOIA ABJsIETCS THPOMOTOP, IPEACTaB-
Jsiomui co6ofi TpexthasHbHH acHHXDOHHBIY 3JeKTPOABHraTesb 06pa-
UIEHHOTO HCHOJIHEHHs, ¥ KOTOPOTO HeNOABHKHBIH cTaTop ¢ TpexdasHok
06MOTKOH pacnoJjiokeH BHYTPH GHICTPOBpallaiomerocs poropa ¢ KOpoT-
KO3aMKHYTOH 06MOTKOH THIA «BesHube KOJeco».

Uem GoJbire Macca potopa, 6oJbllie ero JHAMETP H BHIIie CKOPOCTD
BpallleHHsl, TeM CHJbHEe NPOABJAIOTCA THPOCKONHYECKHE CBOHACTBA.

B rupockonax cra6HIH3aTOpa HCNOJB3YIOTCS THPOMOTOPHI, ITHTAIO-
ulHecs OT CeTH NepeMeHHoOro Toka HanpsxeHdem 40 B vacroroit 500 I,
CKODPOCTb BpalleHHs poropa okoJo 26 000 06/mus.

CyIiecTByIOT THPOCKOIIBL ¢ TpeMsl H JBYMs cTeneHsaMmu cBoGomsl. B
cTabHAM3aTOpE BOOPYKEHHT TAHKA HaXOAiAT NpHMeHeHHe 06a THIIA
THPOCKOIOB.

I'npockon ¢ Tpemsl cTemeHsMH CcBOGOABI COCTOHT M3 portopa [
(puc. 2), BuyTpeHHelt pamsl 2 u HapyxHo# pambl 8. Porop I ycranos-
JeH B NOAIIMNHHMKAX, PACNOJOXEHHEX BO BHYTpEeHHeH paMe,  GBHICTPO
BpallldeTcs OTHOCHTENbHO OCH Z ¢ NOCTOSHHOH CKOpOCThio. BHyTpenHss
paMa uMeeT BO3MOMKHOCTb [IOBOPAYHBATbCA OTHOCHTENBHO HAPYKHOH
BOKPYT OCH Y, a Hapy:KHas, YCTAHOBJEHHas HAa OCHOBAHHWH 4, B CBOIO
o4epeflb MOXKET IOBOPAaYHBATHCA OTHOCHTeNbHO ocH X. Takymo KOHCT-
PYKIHIO IIOABeca POTOPa HA3bIBAIOT KapAaHHBIM [IOJJBECOM.

Potop B kKapmaHHOM mojBece MMeeT BO3MOXKHOCTb IIOBODOTd B
IPOCTPaHCTBE OTHOCHTENBHO TpPeX B3aHMHO IepNeHAHKYJAADHBIX OCeH
H TI03TOMY Ha3bIBAeTCS FHPOCKONOM C TpPeMs CTeneHsIMH cBoGonnl. Ecan
B TAKOM T'HPOCKOIle BCe TPH OcH Bpalienus X, Y, Z nepecekaiorcsl B OJi-
uo#t Touke O, a BCe 37eMEeHTH KOHCTPYKUHH TINATeJbHO 0T6AJaHCHPO-
BAaHH TakK, UTO IEHTPH! TAKECTH IO BCEM OCAM COBINANAiOT ¢ HEMOABHK-
Hoft Toukoi O, To THPOCKON HA3HIBAeTCsl aCTaTHYeCKHM H CBOGOIHLIM.
Takoit rupockon o6Jagaer psanoM 3aMedaTeJbHbIX CBOHCTB, OCHOBHBIMH
H3 KOTOPBIX ABJISIOTCS CJeTyiolue:

— OH COXpaHfieT HEH3MEeHHbIM HalpaBJeHHe OCH BpAallleHHsl POTO-
pa, OKa3biBas CONPOTHBJEHHE BCAKOMY YCHJHIO, CTPeMSINEMYCA H3Me-
HHUTb 3TO I0JOXKEHHEe OCH;

— I0A BO3JAeHCTBHEM BHEWIHEr0 MOMEHTa BOKPYI OCH BpallleHHs
Kako#-a11u60 U3 pam IoxBeca OCb PoTopa Z NOBOPAUHBAETCS BOKPYT OCH
BpallleHHsi [pyroil pamel. Takoe XBHKEHHe THPOCKOIIA HA3BIBAETCH Ipe-
meccHed.
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Beskoe Bpaluende tesia (pHc. 3, @) XapakTepusyercst TpeMs lapa-
MeTpaMH:

-— HampasJieHHeM OCH Z, OTHOCHTEeJbHO KOTOPOH TPOHCXOAHT Bpa-
LIeHHE;

— HAanpaBJieHHEM CaMOro BPAllleHHs;

— BEJIHYMHOH CKODOCTH BpalUEHHS.

ITH mapaMerpsl YCJIOBHO NPHHATO 0003HAauaTh OXHHM BEKTOPOM,
HANpaBJEHHBIM BXOJbL OCH BpalleHdsi. B npHHSATOH mpaBo#t cHcTeme
KOODAHMHAT, €CJH CMOTPeTh ¢ KOHIA (OCTPHs) 3TOrO BeKTOpa, HANpaB-
JleHde Bpallenus GyAeT OIPOTHB XOAA YaCOBOM CTPEJKH.

Besanunna BekTOpa B onpeneseHHOM MacliTabe COOTBETCTBYET Be-
JIM4IIHE YrJIoBOf cKopocTH. EC/IH B CHCTEMe MOTYT HMETb MECTO OIHO-
BPEMEHHO [[BA BpallATEJbHBIX ABHKEHHS, TO GOJIBIIYIO CKOPOCTb 0003-
HayaoT Q, a MeHbIUIYIo ®.

CBsi3b MeXKAY YIJOBOH CKOPOCTbIO Q M 4HCJA0M 000pPOTOB B MHHY-
TY 71 ONIpEeAeJSIeTCS] BhIpaKeHHEM

__Ttll
3u°
rge Q — yrioBasi CKOpPOCTb, pan/c;
71— 4Hcs0 060pOTOB, 06/MHH;
n= 3,14.

Ecnu na teno (puc. 3, 6) mefictByioT cuiibl F| u Fg, pacnosioKeHHbIE

Ha PAacCTOSIHHH @) H @3 OT OCH BpallleHHs Z, TO OHH CO34aI0T MOMEHT
' M=F,a, + F.a.. (2)

Bpawaromuii Moment M, Tax e KaK H YIJIOBYIO CKOPOCTb, YCJAOBHO
NpHHATO 0003Ha4aTh BEKTOPOM, OTPAXkKAIOUIHM B ONpeleleHHOM Mac-
nitabe BeIHYHHY U HaNpaBJeHHE MOMEHTA.

Jlio6oe Bpamalouieecss Teao o6aagaeT KHHETHYECKHM MOMEHTOM,
KOTOpHll 0603Hauaercst 6ykBoi f.

YeM Gosbllie CKOpPOCTh BpallieHHs poTopa, ero AjuameTp H Macca,
TeM 6oJibllle KHHETHYECKHH MOMEHT H CHJbHe€ TIPOSIBJASIOTCA CTaOHJIH-
3HpyIOLIHe CBOACTBA THPOCKOIA.

KHHeTHueckHil MOMEHT THPOCKOHNA onpefeJsercd Nno dopmyJae

H=12, 3

rie / — MOMEHT HHEDIHH BpAallAIOIIErocs TesJa OTHOCHTEJABHO OCH Bpa-
LIeHHs.

Mowmest nHepuun / TeM Gosblie, yeM GoJsibliie Macca Bpallalolerocs
TeJa II YeM AAJbllie OHA PAcloJioXkeHa OT OCH BpalleHUS.

@i3uyeckas CyIHOCTb pelecCUd PEPOCKONA COCTOUT B CCAYIOLEM:
ecJid Ha POTOP, 3aHHMAIOIUH nojioKkenue A (puc. 3, 8), Bpamamomnics
C YTJA0BOMA CKOPOCTHIO § OTHOCHTENLHO OCH Z, melicTByeT MOoMeHT M BoO-
Kpyr ocu Y, To mox nefcTBHEM 3TOr0 MOMEHTAa HA TOYKH poTopa (yc-
JIOBHO pacHOJIOKEHHBIE NEepej YepTekoM) AeHCTBYIOT BO3MYIIAIOLIHE
CHJbl, HapaBJieHHbIE BHU3, & HA TOYKH (YCJOBHO JexXalll¥e 3a IJIOCKO-
CThI0 YepTexXKa) -— BO3MYIIAIOIlHe CHJL, HallpaBJeHHblE BBEpX.

Paccmorpum MaTepHaJbHYIO TOURY N, pacnosoxkeHHyo Ha oboje H
obanapatwmyio auHeiHo# ckopocthio V. Ilon pelicTBHeM CHJ, HANpAB-
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JIEHHBIX BHH3, TPAEKTOPHA TOYKH N H3rubaerTcsd BHH3 H BEKTOD ee CKO-
POCTH Yepe3 HEKOTOPHIA NPOMEXYTOK BpeMeHH GYAET 3aHHMAaTb yiKe
HakJIOHHOe moJoxkenHe V. Tak xak Touka N mMaTepHaJbHO CBSi3aHa C
TEJIOM, TO, OYeBHAHO, TEJO 3alMeT HOBOe NoJIoKeHHe B, T. e. ock Bpa-
LIeHHA POTOPA NOBEPHETCA H3 NOJOXKeHHsT 7 B noJjoxkenue Z’. Takum
06pa3om, noj AefCTBHEM BO3MYLIAKOWIETO MOMeHTa M OTHOCHTEJBHO
ocH Y paMul rHpOCKON NOBOpauHBaercs (IpeLecCHPYeT) BOKPYr OCH
BpallleHHa ADYrod paMul noxseca X.

YrioBas CKOpPOCTb IIpelecCHH PHPOCKONa TeM GoJblie, deM 6oJblie
MOMeHT M n 4eM MeHblle KHHETHYeCKHH MOMEHT THPOCKONA, T. €.

M

o= 4)

Takum o6pazoM, THPOCKON TeM CHJIbHEe CONPOTHBJSETCS IPHJIO-
JKEHHOMY BO3MYILEHHIO H, CJIef0BaTeNbHO, CKOPOCTD €ro npeleccHu Gy-
IeT TeM MeHblle, yeM 60Jbllle ero KHHeTHYECKHH MOMeHT H.

Cnoco8HOCTb THPOCKONIA CONPOTHBAATHCS MOMEHTY BHEIIHHX CHJI OII-
penenseTcst KHHETHUECKHM MoMeHTOM. [IpH npelieccHl MOMEHT BHEIIHHX
CHJI ypaBHOBeIlIHBAETCS DABHBIM €MY 110 BeJIHYHHe H IIPOTHBONOJIOKHEIM
II0 HANpAaBJEHHIO PHPOCKONHYECKHM MOMEHTOM, HA3bIBAEMEIM TakKiKe
MOMEHTOM HPOCKONHYecKOo# peakuuy M.

Hanpasnenne cxopoctu npoueccuu o OyAer Bceria TakHM, 4YToGH
KpaTuyalIiHM IyTeM COBMECTHTb BEKTODP COOCTBEHHOrO BpalleHHS Q ¢
BEKTODOM BHeIllHero mMomeHrta M.

IIpH NMOCTOAHHOM MOMEHTE THPOCKON IpeleCCHPYET ¢ IOCTOSHHOH
CKODOCTBIO.

Ilpu cHsiTHH BHelIHero MomeHTa M mpeleccHA HPOCKONA NPAaKTH-
4eCKH MTHOBEHHO IIpeKpalllaercs, T. €. IPEeNecCHBHOe ABHKEHHe SBJd-
eTcsl ABH2KEHHeM IIpaKTHIecKH 6e3 HHepIHH.

OTMeueHHBIM CBOHCTBOM TPEXCTEIIeHHOI'0 THPOCKONA IMO0Jb3YIOTCA
IpH HaBeJeHHH, XKeJjas H3MeHHTb HanpaBjeHHe cTabHAH3HPOBAHHOIC
noJioxenus (nmyuku, 6aman). IIpy noBopoTe PYKOATOK NyJbTa yunpas-
JIEHHS] HABOJYHKOM 3JIEKTPOMAUHHT HaBelJ€HHS CO3AaeT MOMeHT My
(puc. 2), HeficTByIOIHE OTHOCHTEJNBHO OCH BHYTpeHHe#l pambl. B cuay
paccMOTpeHHOrQ 3aKoHa IIPEllecCHH HAapy:KHAs paMa H MeXaHHYeCKH
CBSI3aHHBIA ¢ Hell H3MepHTeNb PaccorjJacoBaHHs NOBOPAYHBAKOTCA C YyI-
JIOBOH CKOPOCTBIO ). BO3HHKIIHA CHCHAJ YIJIOBOTO DPacCOTJaCOBaHHS
(MexkIy cTpeJKO# H HyJeM IIKalbl) oTpabaThiBaeTcsl caejsdlled cucTe-
Mo#l cTabHJIH3aHH, T. €. OYLIIKa «CJAEIHT» 34 IOJOXKEeHHeM BHelUIHeH
paMBl TpeXCTeNeHHOr0 T'HPOCKOIa.

Ilpu ABMKeHHM TaHKa 110 MECTHOCTH €ro KOpPIyC COBEDIUAET yrjo-
Bele KoJeOaHHS.

W3-3a Tpenusa (B nandax nymIKH, NOoroHe GalIHH), HEypaBHOBEUIEH-
HOCTH H II0 ADYrUM IPHYHHAM CTaOHJIH3HDOBAHHAA NYLIKA MOMKET He-
CKOJIBKO OTKJIOHATBCS OT NepBOHAYaJbHOTO HNOJNOXKEHHS.

B sTOoM ciyyae miKasa mMOBepPHETCS OTHOCHTEJbHO NPOCTPAHCTBEHHO
HETIOABHXKHOH cTaGHIH3HPOBAHHON CTPeJKH. 32 BOSHHKUIHM CHTHAJIOM
YIJIOBOrO PaccorjiacoBaHHs (CTPEJKH H MIKAJHl) CJIeJHT CHCTEMA CTa-
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OH/IM3aNHH H BO3BpaINaeT NyNIKYy HA JHHHIO CTaGHIH3HPOBAHHOTO IO-
JIOKEHIIS.

B peasbHBIX yCIOBHSIX BMECTO CTPEJIKH H LIKAJBI IPHMEHSAIOT 3JeKT-
pHUECKHI H3MepHTeJb PacColJacoBaHHs — Bpallamomiuiica Tpaucdop-
matop {BTp).

Takum 06pasoM, THPOCKON ¢ TpeMA CTeNeHAMH CBOGOABI MpHHUHITH-
aJIbHO MOXKET ABJATLCA NATYHKOM YIVIOB OTKJIOHEHHS €0 OCHOBAaHHST
BOKDYT ocefi X H Y, ecii Ha 3THX OCAX 3aKPENHTb H3MEPHTENH PACCo-
rJ1acoBaHHUA.

B cTabunn3aTope HCNOJIb3YIOTCS OJHOKOMIOHEHTHBIE THPOCKOIHYEC-
KHe JBATYHKH yIJIa TOJbKO C OJAHHM H3MEpHTEJEM pacCOrJaCcOBaHHT —
BpalaomuMest TpaHcPopMaTopoM, POTOP KOTOPOTO 3aKpelJieH Ha OCH
Hapy»XHOH paMhbl IIojBeca, a CTaTop — Ha OCHOBaHHH mpubopa. Jas
H3MepeHHs yriia OTKJIOHEeHHA NYIKH B mlockoctd ['H patuuk yraa pac-
noJiaraeTcsl Tak, 4YTo OCh Hapy:XHOH paMel NepNeHAUKYAsIpHA OCH KaHa-
Jia CTBOJIa H OCH Uamnd, a ocb BHyTpPeHHeH paMBl NapasijieJibHa OCH
KaHaja CTBOJaA.

Hapymenne takoi oprHeHTalluu Oceli paM cO3JaeT Tak Ha3blBaeMble
KapianHble (TeoMeTpHUeCKHe) OMHOKHM T'HPOCKONA. DTH OUIHOKH NpPH-
BOJAT K TOMY, UYTO C OCH HapyKHOH paMbl 'HPOCKONA CHHMAETCS CHT-
HaJ, He COOTBETCTBYIOHINA HCTHHHOMY OTKJOHEHHMIO MYUIKH, 2 ¢ OLUIHO-
KOH. DTO, B CBOIO OYepesb, 03HAYAET, UTO B IPHBOJ CTAOMAM3ANMH NYII-
K B miaockoctd I'H 6yrer momaHa HOMONHHTEJNBHO JIOXKHAsA KOMaHAA,
NpONOpPIHOHANbHAA KapAaHHOH omubKke, KoTopas NPUBELET K BO3HHK-
HOBeHHIO olnbku ctabunusanuy npusoga I'H.

Ilpu pasmelienny npu6OPOB B TAaHKE MPUHATH MEPHI, YTOOH OMIHOKA
OpHEHTAUMH NPHGOPOB He MpeBbilata 1—2° J1o obecrneunBaer Maayo
BEJIHYHHY KapXaHHOH OWHOKH.

Kak 6%l Touno He cobupaJicd H He 6aTaHCHPOBAJCS THPOCKOT, B HEM
BCErga NPHUCYTCTBYIOT HeOOJbIINEe MOMEHTHl HeypaBHOBEIUIEHHOCTH H
MOMEHTBI OT TPEeHHS B oNOpax ocefl KapAaHHOTO MOJABeCa, B CHJIY KOTO-
PHIX THPOCKOI MOXKET «YXORNTb» OT 3aJaHHOTO MOJIOXKEHHd, Hapyliad
B3aHMHYIO NepNeHIHKYAAPHOCTL €ro ocel, 4TO CHHKaeT FHPOCKOIHYec-
KHe cBoHcTBa. Kpome Toro, IpH HaBe#eHHH NMYIIKH B TOPH30HTAJbHOH
IUIOCKOCTH M HAJIMYHH yTJia TNPHUENHBAHHS @ YIJIOBAas CKOPOCTh Bpa-

1enust GallilHd BOKPYT OCH NOroHa ws (pHC. 4) maer cocrasJsioumyio f
YIVIOBOH CKOPOCTH BpailleHHs Ha OCH BHYTpPeHHEH paMbl IHPOCKOIa:

B=ussing. (5

¥YrJaoBasg CKOPOCTb f CO3ZAaeT OTHOCHTEJbHOE BpalleHHe MeXAY
BHYTpeHHell H HapY:KHOA paMaMHu.

Taxkum o6pasoM, HaBefeHHe MYLIKH B TOPH3OHTAJbHOH IIOCKOCTH
ABJAETCS BTOPOH NPHYHHOH HApyIUIeHHS B3aHMHOH NepIeHAHKYJIAPHO-
CTH paM THPOCKONA. 3aBajHBaHHe BHYTPeHHell paMbl OTHOCHTEILHO Ha-
pYKHO onpeneasercd no mkaje 5 (puc. 2). Jag coxpanenus nepreH-
JHKYJASIPHOCTH PaM KapAawHOTO IoJBeca NperycMaTpHBaeTcs ycTpoicr-
BO aBTOMaTHuecko# xoppekuud. [Ipu 3aBaiuBaHHH BHYTPeHHeH DaMbl
Ha yroa 1,5° saMblkaeTcd JIeKTpHUECKas IeNb 2JeKTPOMarHuTa Kop-
PEKIHH. DJIEKTPOMAarHHT CO3NaeT MOMeHT My BOKPYr OCH Hapy:KHOH
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pambl. Iloa Bo3AeHCTBHEM 3TOr0 MOMEHTA THPOCKON IIPeHEeCCHPYeT ¢
YTJIOBOH CKOPOCTBIO g, BO3BpAIlasi BHYTPEHHIOIO paMy B II€epBOHAYAJIb-
HOe NepNeHJHKYJISAPHOe IMOJOXKEeHHEe H Pa3phIBag JIEKTPHUECKYHO LENb
KODPeKIHH.

MunnMancHoe 3HaueHHe MOMeHTa My KOppeKLHH, HEOOGXOAHMONO
A1l KOMIIEHCAUHH MOMEHTOB HEYPABHOBEILCHHOCTH H TPeHHS, HAXOOAT
no ¢opmyJe

MZ min>MB, (6)

rae Mymin — MHHHMaJIBHEIH MOMEHT KOPPEeKI[HH;
M; — MakcHMaJbHBIH BO3MYIAIOLIHA MOMEHT, AeHCTBYIOMH
10 HapyXHOH OCH I'HpOCKOTIA.

MiunnMaNbHEIE MOMEHT KOPPeKIHH Mz yin B ATUHKE YIJa COCTABJIA-
eT npubansuteabHo 80 rc-cM. 3HaueHHe MOMEHTa KOppeKuHH Mo, He-
00XOAHMOr0 I/ KOMIIEHCALIHH COCTaBJSIONeHd BpallleHns GallHH BOK-
PYT OCH HNOTOHA NIPH NPHHATHIX Bhille 0603HAUEHHSX, OTpPeeasieTcs 110
(popmyie

My = Huwgy sin Pars (7)

[e Mgy — MAKCHMaJbHAas CKOPOCTH BpallleHHus GamiHy,
@y — MAKCHMAJIbHBIE yroJ OpHLeJHBaHUS.

Mowment koppekunn Mg B 1aTYHKe yIja COCTABJSET MPUGIHINTEb-
Ho 900 rc-cm.

Ilpn ogHOBpEMEHHOM HOBOPOTE HApYy:KHOH paMBl THPOCKONA BOKPYT
€I0 BHYTPEeHHEH OCH H OCH, HEePHeHAHKYJISPHOH IJOCKOCTH HAapPY:KHOH
paMmbl (a Takoe [ABHXKEHHE I'MPOCKONA HMeeT MeCTO, HalpHMep, TIpH
BEIOHBANKK NYWKH i3 CT2OHIU3UDOBAHHOIO IMOJOXKEHHS HA NPENsiTCT-
BIIN), B pe3yJibTaTe BO3MeHCTBHS KOPPEKLHH HPOCKON HAaYMHAeT YXO-
IHTbL OT 3a[JaHHOTO HAHPABJEHHS C YBeJHUEHHOH YIJIOBOH CKOPOCTBIO.

ITO OTKJOHEHHe THPOCKONA OT 33 aHHOrO HAalpaBJIeHHs I0CJe Ipeo-
LOJIeHHs] TAHKOM HPensTCTBHA MOXET JOCTHTaTb 3HAUHTENbHLIX BeJIH-
YHH H, CJI€AOBATEJbHO, IPHBOAHTL K 60JbIIHM OTKJOHEHHAM MYyMIKH OT
HalpasJeHHs Ha uedb (yKasaHHoe siBJeHHe HeoOXOAHMO YCTPaHHTD).

[ ymeHbIIEHHA YX0Aa FHPOCKONA IIPH NPeOoNOJeHHH TAHKOM mpe-
NATCTBHA HeOOXOLHMO CHH3HTh MOMEHT 3JIEKTPOMArHHTA KOPPEKIHH A0
MHHHMAJbHOTO 3HaueHHA My;=80 rc-cm (caabasfi KOppeKIHS).

[Ipu maBegeHWH HYWIKH B FOPH30HTAJbHOH INIOCKOCTH MOMEHT KOp-
peknrH HeoGX0AHMO YBEJIHUHTb 10 BeJdHunHB My=>900 rc-cm (cHiabHAS
KOpPeKIHs).

2.2. KPATKHE CBEAEHHS O THPOCKOINE
C ABYMY CTENEHAMH CBOBObI

JIByXcTeneHHOH THPOCKOH, HCIOJb3yeMbll B KauecTBe Aupdeped-
HHPYIOIEro (CKOPOCTHOrO), HasbiBaeTcs rHpoTaxoMerpoM. OH CHYyKHT
175 H3MepeHHs abCOJIIOTHOR yrosaoBo# ckopocTH. B crabunusarope oH
NpHMeHsieTcs [Jf TOJYYeHHs YCTOHYHBOH paboThl CHCTEeMbl H HEOGXo-
LHMOTO mepexXoNHOro mpolecca IpH HaBeJeHHH, a TaKyKe IIpH BO3BpaTe
OyIIKH HiIH GallHH HA JIHHHIO CTA0HJIH3MPOBAHHOIO IOJOMKEHHH.
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Ecan y TpexcremenHoro rupockona ocb Z COGCTBEHHOrO BpalUEHHS
MOKeT COXPaHATh HEH3MEHHBIM CBOE MOJIOXKEHHWE B POCTPAHCTBE NpH
JN060M MOBOPOTE OCHOBAHHS, TO THPOCKOM € JBYMS CTeNEHAMH CBOGONHI
He COXPaHseT NOJIOXKEeHHS ocH cOGCTBEHHOTO BpAIlleHHS B IPOCTPAHCTRE.

JByXcTeneHHOH THPOCKONI OTJIHYAeTCS OT TPEXCTeNeHHOTO OTCYTCT-
BHeM HapyxkHOH pambl. OH coctoHT u3 poropa [/ (pHc. 2) ¥ pamul 2,
ONIOpHL OJBeca KOTOPO#l pacnosoxeHsl B ocHoBaHuu 4. PoTop saxpen-
JieH B TIOAUIHIIHHKAX paMbl H GHCTPO BpalllaeTcs ¢ MOCTOSIHHOM CKOpO-
CTbIO Q OTHOCHTEJNBHO OcH Z. PaMa, B CBOIO Odepelb, KPelHTCH B MOJ-
LIANHIKAX OCHOBAHHS W HMeeT BO3MOXKHOCTh BPAIAThCsl OTHOCHTENBHO
oct Y, T. e. TAKOH THPOCKON HMEET ABE CTENleHH CBOGOAB! BpalUleHHS U
TOSTOMY Ha3BIBAGTCS ABYXCTENMEHHBIM,

Ecau npuNoXKHTL BHEUIHHE MOMEHT BOKDYT OCH Y BpallleHHd paMel,
TO ABYXCTENEHHOH THPOCKON HOJ BO3AeHCTBHEM 3TOro MoMmeHTa Hyjer
BecTH cebs, Kak oObiuHoe TBEpAOE TeJjo, IOBOPAYHBASACH BMECTe ¢ pa-
MOH, 1, CIeIOBATEJIbHO, IBYXCTENeHHOA IHPOCKON He MOKEeT YCTOHUIBO
COXPaHATb NIPHEAHHOE €My IOJIOKEHHE.

Ecan e ocHOBaHHWE TAKOTO THPOCKONA NMPHHYAHTENBHO NOBOPAYH-
BaTb BOKPYT OCH X C yrJ0oBOH CKOPOCTbIO @ (BEKTOD @ NEepneHAHKYJs-
PeH ocli BpaleHHS paMbl H BEKTOPY COOCTBEHHOrO BpalleHHs Q), To Ha
pamy 6yzer neficTROBATb FHPOCKONHYECKHI MOMEHT:

M,=Ho. (8)

I'npockonnyecknit MmomeHT My, HanpaBJaeHHbI# BROJIL Ock Y, nefict-
ByeT B TaKyi0 CTOPOHY, 4TOObl KpaTyalmHM IyTEM COBMECTHTb BEKTOP
CcOBCTBEHHOTO BpalleHHs 2 ¢ BeKTOPOM AeHCTBYIOINEeH YII0BOA CKOPOCTH
® OCHOBaHHS.

Ecnu rupockonnyecKoMy MOMEHTY He OKa3blBaTb NPOTHBOAeiCTBHA,
TO OH OBEPHET PaMy C DOTOPOM B IIOJIOX{EHHE, NIPH KOTOPOM BeKTOp €2
COBIAafleT C BEKTOPOM .

ITpoTHBOAEHCTBYIOINHH MOMEHT, BO3BpAUlAaOIUHH THPOCKON B Ha-
ga/abHoe (HyJieBOe) NOJOXKeHHe, co3JaeTcs yNpyroH cTaJbHOH MIacTH-
HOH, HasnBaeMol TopcuoHoM. OAHH KOHEL TOPCHOHA 7 3aKpemlJieH B
pame 2, 1pyrol — B OCHOBaHUH 4.

Yrpyrui#t MOMEHT TOPCHOHA PABEH:

My=C(a, (9)

rie o — YTOJ IOBOPOTAa paMBl OT HYJEeBOTO NOJIOKEHHd, pan;
G — XKecTKOoCTh TOPCHOHA, I'C'cM/paxX.
JKecTkocTh XapaKTepH3yeT MOMEHT CONPOTHBJICHHS NIOBOPOTY pPaMbl
Ha eQNHNIY W3MeHeHHS yraa H 6yaer teM 6oJsule, yeM Oonblile mone-
peuHOe CeyeHHe TOPCHOHA H MEHBIIe ero JJAHA.
[ToBOpOT paMbl NPeKpPATHTHCHA, KOIAA YNPYTHH MOMEHT OT TOPCHOHA
CTaHeT paBeH M’EPOCKONMHYECKOMY MOMEHTY:

My=M, (10)
HJIH
Ga=Ho, (11)

2 3ak. 3539acn
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OTKYyZAa YroJl noBopoTa pamel GyAeT MPOMOPUHOHAJEH a6CcoMIOTHOH yr-
JIOBOH CKOPOCTH @ OCHOBAHHA FHPOTAXOMETpA:
s="o, (12)
G

Ecau na ocu Bpamienus paMmbl Y 3akpemuTh CTPeJKy, a Ha OCHOBAa-
HHH npubopa WKaly 5 ¢ AeJIeHAIMH, TO IOBOPOT OCHOBAHHS BOKDPYT OCH
X BHI30BET OTKJIOHEHHE HA YroJ, IPONOPUHOHANbHEIA BeJHYHHE YIiIO-
BOH CKOpoCTH w. HanpaBnenne moBopora cTpesiku, Kak oTMeueHO, 6y-
T ONMPEeReNATbCA CTPEMJIEHHEM BeKTopa  cOOCTBEHHOrO BpAIlleHHS
poTopa cOBHACTb KPaTyaHIlHM NIYTEM C BEKTOPOM ®. '

CBofiCTBO IBYXCTENIEHHOT'O THPOCKONA peardpoBaTh OTKJIOHEHHEM
paMbl Ha YrjOBYIO CKOPOCTh BpallleHHd Kopnyca npubopa BOKpPYyT ocH X
HCMOJIb3YETC B THPOTaxoMmeTpe (ZaTyHKe YIJIOBOH CKOPOCTH) cralu-
JH3aTopa.

Faporaxomerp crabujaH3aTOpa HMEET 3JIeKTPOMATHUTHEIA Aemidep,
KOTOpHIH CAYKHT AN YCIHOKOEHHS COOGCTBEHHBIX KOJeOaHHH IOIBHIK-
HO# CHCTeMb! (paMbl) OTHOCHTEJIBHO OCH Y.

Jns u3mMepeHHs: yrja OTKJIOHEHHA THPOCKOIA, INPONOPUHOHAILHOTO
u3MepsieMol 46COJIOTHOH YrJIOBOH CKOPOCTH ®, B THPOTAXOMETpPE BMe-
CTO CTPeJKH H IIKaJb HCNOJb30BAH Bpallalouiuiici Tpancopmatop
BTp, potop XoToporo 3axpenseH Ha ocH Y paMmbl, a CTATOP — Ha OCHO-
BaHHH npubopa.

Bpawmamomufica TpaHcopMaTop BLILAET 3JIEKTPHYECKHH CHTHAJ,
NPONOPUHOHANLHEIA YIJIOBOH CKOPOCTH, KOTOPHHA cyMMupyeTcd B 6Ji0Ke
YCHJHTeNeH ¢ CHTHaJOM JaTyHKa yraa (curHasnom c BTp tpexcremen-
HOTO THPOCKONAa) H oTpabarbiBaeTcs CHCTEMOH crabuii3aliHy.

IosacHum H3HYeCKYIO KapTHHY HeBCTBHS CKOPOCTHOTO CHTHAJA TH-
poTaxoMerpa.

JlomycTHM, YTO NPH PAa30MKHYTOH cHCTeMe cTaGHIH3AUUH (CHIHAJIBI
JAaT4YHKa yrJa H JaTYHKa CKOPOCTH He IOCTYNAaloT HAa BXOJ cTabHian3a-
TOpPAa) IYUIKa OTKJAOHAETCA OT CTAGHJIU3HPOBAHHOrO NMOJNOKEHHS 110 KpH-
ot OABC (puc. 3, 2), Torxa cHruaJj ¢ jaTyuka yraa 6yneT H3MeHSThCS
IO Tako# Xke (aHAJOTHYHOH) KPHBOH.

Curras maTyuka CKOpocTH OyAeT HMeTb MAKCHMaJbHYH BCJIHUHHY
B Hayase yyactka OA (tak Kak CKOPOCTb OIpelesseTc TaHTeHCOM
yrjia HakJIoHa KacaTeJbHOH K 3TOH KPHBOH), B TouKe A cKOpocTb 6yIeT
pasHa uyado. Paccyxnaa takum o6pasom, monyunm kpusyio OABC.

IIpu oTCyTCTBHH rHpOTaXoMeTpa cTabHIu3aTop NepefaeT Ha 00BEKT
peryaupoBannsa (nywky) Ha yyactke OAB nosoxuTesNbHBIH MOMEHT,
JeHCTBYIOUIHH Ha yMeHblllenHe yryla paccorJiacoBaHMd, NPH NOAXOIe
NYIKH K COMVIaCOBAHHOMY IIOJIOXKEHHIO CHTHAaJ AAaTYHKA yrijia yMeHb-
HaeTcd M CTAHOBHTCA paBHBIM HyJio (Touka B kpusoit OABC).

Ho BcnenctBue 1nuepunu nymKH, a Tak:xKe 3ana3JbiBAHHA 2JEMEHTOB
crabuausaTopa OymKa HpPOHIeT COrylacoBaHHOE IMOJIOKEHHE H HAaTYHK
yraa GyHeT BulAaBaTh CHTHAJ APYroi ¢asbl, HANpPaBJEHHHH HA YMeHb-
IIeHHEe yrJa paccorjacoBaHud H T. I. DTO CO3[aeT packauHBaHHe CHC-
TEME], 06'bEKT BIajaeT B aBTOKoJe6Ganus, # Tako# crabuansatop pabdo-
TaTb YCTOHYHBO He cMOKeT (puc. 3, 9).
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»pamamwpomerocst tpaichopmaropa IIT-BTp cHumaercss ajex-
na npmma CHIHAJI, TNPONOPUHOHAJBHBIA YIJIOBOMY DPACCOIIACOBAHHIO
.~) MeXIy HampaBJeHHeM JHHHHM TIPUUEJIHBAHHA H NYIIKOH.
I:II;II; 'usinsf"rpyxunﬂ H paboTa  ONTHYeCKOro  TNpHUIena-ZajbHOMepa
-49 paccMOTpeHbl B €r0 TEXHHYECKOM OITHCAHHH.
MPABAC, i o 0KHM, UTO TpeHHe B Hanbax H B YIJIOTHEHHSX HCIIOJNHH-
MYMKEro mununApa OTCYTCTBYeT M NylIKa HAeaJbHO ypaBHOBelleHA
Mapahyrenpno ocu ceoux mand. B 3ToM cayuae mpH KoMeGaHHAX KOD-
ACHH' TaHKa BO BpeMS ABHIKEHHS 110 HEPOBHOH MECTHOCTH YroJ BO3-
“€HHSl NMyIUKY Obli OBl HEH3MEHHBIM BBHAY OTCYTCTBHS BHEUIHIX
€ ienToB, meficTBYIOMUX OTHOCHTEABHO OcH Hand. B peadbHBIX ycao-
Wty pcerma mmeeTcst TpeHne B nandax H HCHOJHHTENbHOM IHJIHHADE,
0Xak ke HEKOTOpas HEypaBHOBENIEHHOCThb NMYIUKH OTHOCHTEJNBHO OCIH
nd. Ilpu nBHXKennu GallHs cOBeplliaeT KOJeOaHHS BMECTe C KOPIY-
2aly rapka, u M3-3a HAJHUHS TpeHHs B pandax ¥ YyIJIOTHEHHSX NOpIU-
3Cl nCHOJIHMTENPHOrO UWJIHHADA BOSHHKaeT CYMMapHHE BO3MyLLalo-
‘ui MOMeHT Mqyps, KOTOPEHIl yBJIekaer 3a co6oi mymky. Ilymka ot-
lahoysercs OT MepBOHAWAJBHO NPHIAHHOIO efl HABOJAYHKOM Hampasie-
1€ B Ty MM OpYryo CTOpOHy, B Pe3yJbT4TE€ Yero BOZHHKAET YyroJ
accoraacoBaHus 0. MeXIy 3aLaHHBLIM H JeHCTBHTEJBHHIM TOJOXKE-
MusamMu mymkuy.
> IlponopuHoHa/BHO yIray paccorjacoBaHHS O, ¢ H3MEpPHTEJbHLIX
‘'06MOTOK CT4TOPa BPaLIAIOUIErOCsi TPAHCHOPMATOPA THPOCKONHYECKOTO
patyuka npunedsa [IT-BTp cuumaercs curnan Upys.

OcHoBHEIMHE 3JieMeHTaMH Bpanjatouierocsi Tpanchopmaropa [1T-BTp
ABAAITCA cTaTop U porop. Potop, ces3aHHBl ¢ BHewlHe#i pamoil nat-
yuka yraa JAYB, cTrabunnsHpoBaH B NpOCTpaHCTBe BMecTe co cTabu-
JM3HPOBAHHOA JNHHHel mpuuenusanud. CrTaTop CBA3AH NapaJtiedo-
rpaMMHBIM MeXaHH3MOM C NMyUIKOH M MOBOpAyHBaeTCss Ha TOT Ke yToJl,
Ha KOTOPHIH IOBEpHYJach HYyIIKa OTHOCHTEJNBHO OCH Iamd.

Ilpn noBopoTe cTaTOpa OTHOCHTENBHO CTAOHAH3HPOBAHHOIO POTOPA
B H3MEDHTEJBHOH O6MOTKe CTAaTOpa BO3HHKAeT HaNpsKeHHe MepeMeH-
Horo toka (cHrHaa Umg), aMmaHTyZa KOTOpPOro HNpPONOPIHOHA.IbHA
yIJy paccorsjacoBaHHs, a (asa 3aBHCHT OT HaNpaBJEHHS paccoriaco-
BaHHs1. MOIUHOCTE NMOJyYeHHOro 2JeKTPHYecKOro CHrHaJja O4eHb MaJja
H TpebyeT yCHJIeHHS.

B npuBome BH umewrcs npa ycHanTes s: sneKTporHBI (YVB)
~upapasanueckuii (I'Y), KoTopble BKJIOUEHB MOCAEAOBATENBHO. IJeK-
yepuueckuli curian ¢ TIT-BTp mocTynmaeT B 3/IeKTPOHHBI YCHJHTEND
ipuBofa BH, rme ycuaumBaercs u npeobpasyercs B CHrHaJ IOCTOSIH-
coro Toka. K Bumixomy ycuautenass ¥B nopxawoueHnl oOMOTKH yIpas-
+SIIOIIero sJjekTpoMarHuta (SM) rumpoycuanteds. [1pH HalMuHH pas-
IOCTH TOKOB B OOMOTKAaX 3JeKTPOMArHHTA ero KOPOMBICJO IOBOPayH-
BAaeTC H Yepe3 TOJKATENH HepeMelllaeT 30JOTHHKH THAPOYCHJHTEJNS.
[Ipu mepemelieHnH 30JIOTHHKOB IPOHCXOLHT HepepacupejeseHHe IO-
TOKa pabouel KHAKOCTH, NOCTyNawIleH B THAPOYCHJIHTENb OT HACO-
ca, TakuM 00pas3oMm, yToOsl cO34aTh HEOOXOLHMBIH Hepenaj MXaBJjeHHA
B NOJIOCTSIX ICHOJHHTEJbHOro HHAHHApPA. lon mekcTBHeM 3TOro mepe-
naja AaBJCHHS Ha LITOK HCMOJIHUTEBHOTO HHUJHHAPA HEHCTBYET pe-
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3yJbTHDYIOLIas CHJA4, H OTHOCHTEJBHO OCH Land NYyIIKH BO3HHKaeT
CTaOHIU3HDYIOUIHH MOMEHT Mpy, MOK HEefICTBHEM KOTOPOrO MNyLIKa
BO3BpalllaeTcst K 3aJaHHOMY yIJy BO3BHILIEHHA. B ruppoycuanrtene
OPOHCXOLHT npeobpa3oBaHHe 3JIEKTPHUECKOTO CHIHaJJa YCHJAUTeNA
(¥YB) B MOIIHHIH rHApaBJIHYECKHH CHIHAJ, obecleydBaroOIHi cTabu/H-
3alHI0 H yupasJeHlie NyIIKOH.

C yMeHbllIeHHeM yrJa paccorJacoBaHHs yMEHbLIAeTCS H BeJHYHHA
Hanpsixenust, nocrynaswomero ¢ [IT-BTp.

Mexanuyeckoe BosieficTBHe NYIIKH HA H3MEPHUTENbHBIH 3/€MEHT
A4aTYHKa yIria yepe3 INapansejJorpaMMHBIE MeXaHH3M IpencTaBiseT
co60# rNaBHYI0 0O6paTHYIO CBSI3b CHCTEMBEL. '

Takum obpasom, npusox BH npexcraBiser co6oit rHApaBIHYeCKHH
IPHBOA LPOCCEJBbHOTO PeryJHPOBAHHA ¢ 3JeKTPOMAarHHTHBIM ynpabJe-
HHEM H ABJISETCS 3aMKHYTOH cHcTeMOH aBTOMAaTHYECKOTO peryJjHpoBa-
HHA C TJIaBHOH OOGPaTHOH CBA3bI0 MO YIVY DACCOTJAcOBAEHA MeXIY
OCbI0 KaHaJja CTBOJIa NyLKH I cTaOHJH3HPOBAaHHOH JHHHeH NpHIe-
JUBaHHS.

Hanst obecneveHus ycTOHUNBOH paGoTH NPHBOLA KPOMe CHTHajaa IO
yIjly paccorjacoBaHHs Ha BXOX ycuaurteas (¥B) mnopaercs curxad,
IPONOPUHOHANbHEHN YIJIOBOH CKOPOCTH KOJie6aHHH NYLIKH OTHOCHTEJb-
HO 3aJaHHOTO HallpaBJ/eHHs, NOCTyNalomHtii oT cCllelHaJbHOTO THPOCKO-
nHyeckoro npubopa — ruporaxomerpa (I'TB). T'mporaxomerp (AHQ-
(epeHUHPYIOIIHA THPOCKON) yCTaHABJAHBAETCS NMOJ NYIIKOH H XECTKO
¢ Heil cBszaH. VM3MepHTe/bHBIM 3/1eMEHTOM THPOTAXOMeTpa SBJACTCH
Bpamapomuiica Tpanchopmatop (I'TB-BTp). Porop I'TB-BTp cea-
3aH ¢ paMOH rHPOCKOIla, a CTaTOp 3aKpelJeH B KopIyce.

Ecnn mymka #MeeT yIJIOBYIO CKOPOCTh, T. €. IIOBOpauHBaeTCs BO-
KPYyr ocH uang, To .paMa THpPOCKONa ¥ CBA3aHHHH ¢ Hell poTop
I'TB-BTp noBopauupaioTcst Ha YroJ, NpPONOPUHOHAAbHEY YTIJ0BOH CKO-
pocTu nmymkHd. B maMepuresbHO# 06MOIKe CTaropa Bpallalollerocs
TpaHcgopMaTtopa BO3HHKAET HaNpsKeHHe NepeMeHHOro TOKa (CHrHank
Urrg), nponopuioHadsHoe a6Cco/I0THON YI0BOH CKOPOCTH MyILIKH.

npoTaxoMeTp cnocoGCTByeT YMeHbLIEHHIO pa3Mmaxa . KoJeOaHHi
NYUIKH H HX GHICTPOMY 3aTYXaHHIO, BCJAeACTBHE 4ero IpHBoX pafoTaer
YCTOHYHBO H C BEICOKOH TOYHOCTBIO.

B pesysnbTaTe HETOYHOH yCTAHOBKH HYJS H3MEDHTEJbLHEX 3JeMeH-
toB [IT-BTp u I'TB-BTp, HecuMMeTpHH XapaKTepPHCTHK 3JEKTPOHHOTO
yeunurens (¥B) u rugpoycunurens (I'Y), a Takxe B pesyJbTaTe H3-
MEHEHHsI TapaMeTpPOB 3JEKTPO- H THAPO3JEMEHTOB IIPH 3KCIJyaTaluH
crabH/H3aTOpa Ha BBHIXOAE CHCTEMBl BO3HHKaeT CTaTHYeCKas OINHG-
Ka — yroJl paccorjacoBaHHs Mex[Ay NOJOMNeHHeM OCH KaHala CTBOJa
OYIWIKH M JHEHell npHuejuBanus. [las aBTOMAaTHYECKOTo yCTpaHeHHsS
3TO# craTHueckofl omwrb6kH B mpuBoje BH nmeercs cneunasnHoe
YCTPOHCTBO — KOMIIGHCATOD.

ITpu HaJHYHM CTATHYECKOrO yrja paccoriacoBaHHS MexAy cTalH-
JIH3HPOBAHHOH JNHHHeH NpHIEeTHBAaHHSA U CTaOHJIH3HDOBAHHBEIM NOJOXKe-
HHEM NyILIKM ¢ KOMIeHcaTopa Ha BX0oA ycHaHureas (YB) 6yner mo-
CTynaTh 3JeKTPHYECKHI cHrHajJ HmepeMeHHoro Toka [Ugp Zo Tex mnop,
[IOKa paccoraacoBaHHe He OyneT yCTPaHEHO.
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KauectBo paborel npuBosa BH npursito xapaxrepl3oBaTb Cpef-
HeaMIIUTYJHBIM 3HaueHHEM yrJjla paccorylacoBaHHs MeXAy NyIKol
H JHHHEeH NpHUeNHBaHHS, CTabOHAH3HDOBAHHOL B BePTHKAaJBLHOIN mjoc-
KOCTH NpH ABHXKEHHH TaHKa IO CpeAHenepeceuyeHHOIl MECTHOCTH. ITC:
3HauyeHHe yrJja paccorjlacOBaHHMA Ha3blBaercs CcpelHeaMIIMTYAHOH
omubkoi npusona BH.

Hapefenne mymKe B BepTHKAJNbHOH IJIOCKOCTH NPOH3BOLHTCA OT
PYKOSITOK nyJsbTa npuiesa. Ilpu moBopore pyKoOsATOK NyJibTa MoJaeTcst
Hampsi:xKeHHe Ha OOMOTKH OAHON M3 ABYX Iap 3JeKTPOMAarHHTOB Ha-
BelleHUs paTyuka yrya npuuena [IT-IIYB B 3aBHCHMOCTH OT Hampas-
JEHHs MOBOPOTa DYKOSATOK OT HeHTpaJbHOro nojoxeHHs. Ilo 3THM
o6MOTKaM NpOTeKaeT 3JeKTpHUeCKHH ToK. Ero BenmuHHa pacrer no
Mepe yBeJHYEHHS yriia OTKJOHEHHS PYKOATOK mynabTa. Ilapa snekTpo-
MarHHTOB HaBeleHHs IPH NpOTeKaHHH TOKa IIo HX 0OMOTKaM co3ia-
€T MOMEHT OTHOCHUTEJBHO OCH BHYTpeHHefl pambl JaruMka yria
IIT-4¥YB, nox neficteiuem koroporo rupockon IIT-IYB mpeneccupyer,
OTKJIOHSIA BHEIUHIO paMy zaTudka yria. CKopoCTb NpeLeccHli 3aBH-
CHT OT BeJHUHHB MoMeHTa. HanpasJsieHHe npemeccHd ompegnensieTcst
HanpasJieHHeM MOMEHTa, T. €. ToH Napod 3JIeKTPOMAarHHTOB HaBele-
HHs, Ha KOTOPYIO NIoJaHO HampsizKeHHe.

C BHewHeli paMmo#i garunka yraa IIT-JIYB uepes kKuHeMaTHUeCKyO
Nepefady CBf3aHO IOJIOBHOE 3epKaJjo NpHIeNa, ¢ MOMOILLI KOTOPOro
cTabuiIH3MpyeTcss JIMHKHA NpHuenuBaHusa. IIpH moBopoTe pYKOATOK
OyJabTa TOJIOBHOE 3epKaJso BpalllaeTcsl, IpHYeM CKOPOCTb W HalpaBbJe-
HHe BpallleHHS ONpenesIIOTCH BEJHYMHOH W HallpaBJIEHHEM YIJa OT-
KJOHeHHSI DYKOATOK OT HeHTpaaH. Tak INPOHCXOAUT HaBeJeHHE
cTabUNN3HPOBAHHON JIHHHH NpHLEJUBAHHS B BePTHKaJbHOH IJIO-
CKOCTH.

Ha ocu BHelHeli paMbl gaTuyHKa yrJia 3aKpellsieH pOTOp Bpalliaro-
merocst tpancdopmatopa IIT-BTp. Crarop tparchopmaTtopa IIT-BTp
CBfA3aH NapaJjiiesIorpaMMHBIM MeXaHH3MOM ¢ Iywkoil. Ilpm mosopore
PYKOATOK IyJbTa IOBODAYHBAETCS POTOpP OTHOCHTEJNBHO CcTaTtopa, H
ppawmammuica Tpadcopmartop IIT-BTp BeiZaeT snekTpHUecKHH cHT-
HaJl, TocTyHnaouui Ha Bxog ycuaurens (YB).

YCHJeHHEI MO0 HANpPSIXKEHUIO H MOILIHOCTH H InpeoGpasoBaHHHH
3JIEKTpHYECKHH CHrHaJs noctynaer Ha BXxon I'Y, mpeobpasyercs B ruj-
paBJaHYecKHH u Jasiee orpabaTeiBaeTcss THApompHBoxoM. Ilymka w
cBa3anHbfl ¢ Helfi cratop [IT-BTp 6yayr nmBuraThcs BCaen 3a poTo-
poM. CKOpOCTb ABH:KEHHs NyWKH OyaeT TeM GoJiblie, ueM GOJiblIe
OTKJIOHEHHE PYKOSITOK IyJbTa OT HefiTpaJin.

Ilpu Bo3BpallieHHH DYKOSTOK NyJbTa B HeliTpasbHOe MOJOXeHHe
npeneccHss THPOCKONAa IIpeKpaliaeTcss, BHEUIHAS paMa JAaTUHKa
yria, a cJefoBaTeNbHO, TOJOBHOE 3epKajJo H MOylIKa OCTaHaB-
JHBAIOTCS. HaBenenne B BepTHKaJbHOH  IJIOCKOCTH  IpeKpa-
maetes.

ITpu BHIKMI09eHHOM npuBoie BH HaBegenne myuiki B BepTHKAJb-
HOH IIJIOCKOCTH MOXKeT OCYIIeCTBJSTbCS OT MeXaHHYeCKOro IOAbeM-
HHKA.
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2.6. MPHHILKMI CTABHJIM3ALHNHY H HABEJEHHUA
NMYWKH B TOPH30HTAJILHON MJOCKOCTH

Ilpusoxn I'H mpepcraBaster co6oii KOMIJIEKC NpHGOPOB M Y3JIOB,
obecneyHBalOmuil HaBefeHHEe Ha ledb OGalHu ¢ mymkoit 2A26 wu cra-
OHAH3ANHIO0 HX B TOPH30OHTANBHOH IJIOCKOCTH.

B oranuwre ot npuBosna BH, pasmemenHoro B GamiHe TaHKa, CH-
Josas yacTb npusoga 'H pasMelneHa B Kopmyce TaHKa.

Biok-cxema ropH3oHTasbHOrO NMpHBOAA MOKa3aHa da puc. 8.

IIpuBOA COCTOHT H3 CNEXYIOUINX OCHOBHBIX WacTei:

3ajalolliX 3JeMeHTOB (IMyJbT VHDaBJEHHA ¥ 3JIeKTPOMArHHT HaBe-
IeHus);

— UYYBCTBUTEJbHBIX 3JIEMEHTOB (HATUHK yrJa H THPOTAXOMeETp);

— YCHJIHTeJbHHX U INPeoOpasylolluX 3JIeMEHTOB  (3JeKTPOHHBIH
YCHJIHTEJIb ¥ THAPABJIUYECKUH YCHIIHTEND);

— HCHOJIHHTEJBHOrO 3jieMeHTa (rHApPOMOTOp OOJBIIOrO MOMEHTA).

IlpuHuunmuanebHas cXema NpuHBOAa cTaOHJIH3alHMH W HaBeREHHS B
TOPH3OHTANBHON HJIOCKOCTH u30obpaxkeHa Ha puc. 9.

[Ipu omucaHWM CXEMBl NMPHHSTH cJeAyROlIde YCJOBHHE 0003Ha-
YEeHHS:

b — GawnHs TaHKa;
I'B — rupobiok;

I'TT — ruporaxomertp;

TBM — ruapomorop 60JBIIOr0 MOMEHTA;

I'TT-BTp — spamaroiuiicss TpanchopMaTop THPOTAXOMETPA;

OV — nunyktuseefl gatynk (tuna WIIC);

IOYT — patuuk yraa;

JY-BTp — Bpamatomuiics TpaHcpopMaTop XaTYHKa yraa;

JI — JwJapKa Hacoca,
MJI — MexaHH3M yHOpaBJCHHS JIOJbKOH Hacoca;
H — nacoc;
IT — myuika;
YT — 3JIeKTPOHHBIN YCHAHTENb MNPHBOLA TOPH3OHTAJIBHOTO
HaBeJleHHS;
DM — 3JIeKTPOMATHHT YIPABJIEHHA HACOCOM;

Upyr — HanpsiKeHHe, NPONOPIIHOHANbHOE YIJIy paccoraacoba-
HUSl @ M CHHMaeMoe C H3MEepPHUTeJbHOH OO6MOTKH Bpa-
matolnerocss Tpanchopmaropa paruuka yraa 1Y-BTp;

Urrr — HampsikKeHHe, IPONOPIHOHAJBHOE YIJOBOH CKOPOCTH
faiHy, CHHMaeMoe ¢ U3MEPHTENbHOH OOMOTKH Bpa-
IAl0IIerocs TpaHchopMaTopa rHpoTaxoMeTpa
I'TI-BTp;

@ — YrOJl paccorjacoBaHHs MeXJy 3afaHHBIM U JeHCTBH-
TEJbHBIM [OJIOXKEHUSAMH OamHu  (oubKa NpPHBO-
na I'H).

Hasa pa6otet npuBoga I'H HeobxozuMo obecneyuTb cBOOOLY YIJIO-
BBIX NepeMelleHHii 6aliHKH TaHKA OTHOCHTEJbHO Kopryca. C 3To#l nesbio
IIpH BKJIOYEHUH CTaOHJIH3aTOpa pPELYKTOpP PYYHOTO HOBOPOTHOTO Me-
XaHH3Ma aBTOMATHYECKH paclelJsieTcs ¢ NOroHoM OalllHH, H TUAPOMO-
Top npuBoxa I'H, cuenneHHHEI! ¢ nOrOHOM, NMOAKJIIOYAaeTCA K Hacocy.

26



ZeJsgeTcss BeJIHUHHOH MOMeEHTAa 2JeKTPOMarHHuTa, HallpaBJ/eHHe INpenec-
CHH — HalpaBJ/JeHHeM MOMeHTA.

Ha ocu BHellHe#i paMbl JaTuHKa yria 3akpemjeH POTOp Bpallaio-
merocst Tpancopmaropa [AY-BTp. Cratop IAY-BTp xecTtko cBsg3aH
¢ 6awnedi. IIpH moBopoTe Kopmyca Iy/abTa poTOp NMOBOpauyHBaeTcs OT-
HOCHTEJIbHO cTaTopa, H Bpawalowuidca TtpaHcdopmarop HY-BTp
BhifaeT 3JeKTPHYECKHH CHTHaJ/, MOCTYNAIOWHI Ha BXON YCHAUTENS
npuBosa 'H. ¥Ycunensnit ¥ npeofpa3oBaHHBIH CHrHAJ OTpabaThiBaeT-
¢sl THAPONPHBOAOM. Bawds u cBg3anHui ¢ Hell cratop AY-BTp Gyayr
JBHraThCsl BCJek 3a pOTOPOM.

CxopocTb nBuXKeHHS GallHH GyneT TeMm GoJblie, yeM GOJbIIE OT-
KJIOHEeHHe KOpIyca MyJbTa IPHIEJIA OT HeHTPaJbHOIO MOJOXKEHHS.

B npusome I'H npu OTK/JIOHEHHH KOphyca NyJbTa B KpailHee MOJO-
JKeHle 0 ynopa CKODOCTb -HaBeJE€HHsI pe3KOo Bo3pacraeT no nepebpo-
COYHOIl, TaK KaK NPH 3TOM IIYHTHPYeTCH NOMOJHHTENIbHOe COHNPOTHB-
JIeHHe B 11enmyu 0OMOTOK 3JEKTPOMarHHTa HaBeleHH#, H TOK B 0OMOTKax
yBeTHUHBaeTCs.

{Ipu BO3BpamleHHH KOpHyca NyJbTa B HeHTpasJbHOe MNOJOXKEHHe
nupeueccHs THPOCKONAa NpekpalnaeTcs, BHemHss pama VI, a cneno-
3aTes1bHO, ¥ 0alllHs ocTaHaBJKBawoTcd. HaBenenune npexpamaercs.

[Tpyu BHIK/IIOYEHHOM cTaGHJIH3aTOpe HaBele:HHe MyLIKH B TOPH30H-
ANBHOIl MJIOCKOCTH MOXKET OCYLIECTBJSATHCH OT PYKOATKH PYYHOro mo-
7POTHOTO MEXaHH3Ma, PAaCIOJIOXKEHHOH cJeBa OT HAaBOAYHKA HA yPOB-

nieua,

2.7. PE)KXUMBbI PABOTHI CTABHJIH3ATOPA

HECrabuausaTopsl B KOMIJIEKCe ¢ ONTHYECKHM MpHLENOM-IaJbHOME-
¥YCq TIT-2-49 o6ecnieyHBaioT caeLylolHe peXHMBl PaGOTHL:

Hda) pexHM NOJyaBTOMaTHYECKOrO HaBelCHHS IYHIKH B TODH30OH-
Ka'5H0il MJIOCKOCTH NpU pyYHOM HaBEIEHHH B BepTHKAaJbHOH NJIOCKO-

1 (pexxum «IlonyaBTOMaT») B ABYX BapHaHTaXx:

H — IpH HecTabU/JAM3HPOBAHHOM HAOJIOLEHHH B OOCHX IIJIOCKOCTSX;
* -—— npu cTabGHJH3HPOBaHHOM HaObJIONEHHH B BepTHKAJAbHOH ImJjoc-
{OCTH H HecTaGHJIH3UPOBAHHOM — B ['OPH30HTAJbHON’;

~ 6) pexHM CTabHIH3aUMH H CTaOMJIM3HPOBAHHOIO HaBeleHHs myLl-
(M B 00eHX MJIOCKOCTAX (peXuM «ABTOMAT»).

B pexume «IlonyaBToMar» crabunusatop obecneyHBaeT MNOJyaB-
rOMAaTHUECKOe HABENCHHE NYLWKH B TOPH3OHTAJBHOH IJIOCKOCTH OT
tyAbTa NpHIeJSa H pyyHoe HaBeJeHHe NMYLWIKH B BePTHKAJbHOH IJIOC-
‘OCTH MeXaHHUeCKHM NOABeMHHKOM. Pa6oTa B 3TOM peXHMe MOMKET
JBITONIHATBCA KAk IPH 3aCTONOPEHHOM, TaK H INIPH DacCTONODEHHOM
jpuniesie. B 3acTONOPEHHOM MOJOXKEHUH T'OJOBHOE 3epKaJo IpHLeJaa
1epe3 napaJj/ieorpaMMHBIE MeXaHH3M XKeCTKO CBf3aHO ¢ NYUIKOH H
'PH paboTe MeXaHHYECKHM MNONBLEMHHKOM JIHHHS INpHLE/JHBAHHA IIe-
seMellaeTcsl B BEPTHKAJIbHOHN IJIOCKOCTH BMECTE ¢ MYLIKOH.

[Ipy paccTONOpPeHHOM IpHIE/AEe NOJOXKEHHe JHHHH NpHIeJHBaHHS
3 BEpPTHKaJbHOH MJOCKOCTH He 3aBHCHT OT NOJOXKEeHHs HyIUKH. B yka-
JAHHOM peX<HMe CTaOUJU3UPYETCS TOJNBKO IIOJe 3peHHS MpHuiesna
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TII[-2-49 u naBeneHue JHHMH TPHIECNHBAHHS B BEPTHKAJbHOH IINOC-
KOCTH OCYyLIecTBJASeTCH OT NyJabTa HpHHeaad. JTOT PeXHM HCIOJb3y-
ercs AJs HaOnlofeHHd 3a neablo, Ilymika B BepTHKaJAbHOH MJOCKOCTH
B 3TOM peXHMe He CTabGHJH3HpyeTCs, U HaBeleHHe NYIIKH NPOH3BO-
LHTCS OT MeXaHHYEeCKOro MOAbeMHHKA.

Hanuyrve mosyaBTOMaTHUECKOTO HaBedeHHs o6jerdaer paboty
3KHNaxa, obecrneurBaeT OGEICTpPOe HaBejeHHe M mNepebpoc OGallHH B To-
PH30HTAJBLHOH NJIOCKOCTH.

Pexnm «ITonyaBroMaT» MOXKET HCIOJb30BATHCA TaKiKe IIPH CTPENb-
6e H3 NyMKH H CHapeHHOro ¢ HeH IyleMeTa C XOAYy B cJydae OTKa3a
paboThl cTabuaH3aTOpa B peXHMe «ABTOMATY.

Pexum cTabuan3vpoBaHHOrO HaBeLeHHS NMyLIKH («ABTOMAaT») sB-
JISIETCST OCHOBHBIM DEXHMMOM cTaGHJAH3aTOpa NPH CTpenbbe U3 NMyLIKH
H CIIapEeHHOTO ¢ HeH IyneMeTa ¢ XOALY.

B ykasanHOM pexXHMe ofecneuHBaeTcsd HEH3MeHHOE (C TOYHOCTBIO
crabHH3aluH) 3aflaHHOe HAaBOAUHKOM IOJIOXKEHHE NYIIKH OTHOCHTEb-
HO JIHHHH NPHIEIUBAHHSA, CTaOMIH3HPOBAHHOH B BepTHKAJbHOH ILIOC-
KOCTH ¥ OTHOCHTEJNLHO ILIeJIH B TOPH30OHTAJbLHOH IIJIOCKOCTH, H HaBe-
lleHHe ee B OOEHX IIJIOCKOCTSIX, a TakKXe THAPOCTONOpEHHe MyIIKH B
clyyae cooblleHHs el ynopaMH 6almiHU 60OABLLIOH yIJAOBOH CKOPOCTH.

B pexume «ABTOMAaT» cTaGHNIH3aTOp 0GeCleUHBALT:

— TIpHBel€HHe NYIIKH Ha YrOJ 3apsiKaHHsd;

— THADOCTONOPEHHE NYIIKH Ha yrie 3apAXKaHHs COBMECTHO C Me-
XaHUYeCKHM CTONODPOM Ha BpeMs 3apsiKaHHs;

— rHApocTonopenHe 3a = 1,5° OT yraa 3apsKaHHs NpPH HepeBoie
Beiknouatens [1Y-B2 wuam I13-Bl B nosoxenue PYU (B cBsA3u c OT-
cytcrBueM BrkMouatenel I1Y-B2 n [13-Bl B Tanke MR pe:Xum rug-
pocTonmopeHusi B 30He =4-1,5° oT yryia 3apamKaHHs B cTaGHAH3ATOpe
2D28M-2 He npenycMOTpEH);

— THAPOCTOIOpEHHE MYMIKH NPH OTCKOKE OT BEPXHEro HJH HHXKHe-
ro ymopa GamHH ¢ a6comoTHON yraoBo#i cKopocThio 7—8,5 rpan/c
H 6oJaee;

— THAPOCTONIOPEHHE NYUIKH IOCJ€e BEICTPeJNa B NEePHOL OTKAaT —
HaKar;

— TOpPMOXKeHHe NYIIKH NPH ABHKEHHH NYIIKH CBepXy BHH3 C ab-
COMIOTHO# cKopocTbio 7—8,5 rpan/c u Gonee;

— &BTOMATHYECKOE BO3BpallleHHe NYIIKH B CTa0HJAN3HpPOBAHHOE
TOJIOKEHHe [0C/le OKOHYAHHS IHKJA 3apsKaHus.

IIpu paboTe Kak B peKHMe NOJYaBTOMATHYECKOTO HABELEHHs, TaK
H B pexiMe cTaGHAM3HPOBAHHOTO HaBeJEHHs KOMaHIHD TaHKa MOXET
IaBaTh liejieyKa3saHHe HABOAUHMKY B TOPH30OHTAJbHOH mIocKocTH. Ecan
crabunusatop paGoTaeT B pexHMe CTa0HIH3HPOBAHHOTO HaBeJeHHS,
TO IpH LejeykasaHdHH npusBox I'H nepekiioouaercsi B pexXHM IOJyaB-
TOMaTHYECKOTO HaBeHeHHs, a npHBoLZ BH ocraercs B pexume craGu-
JIM3HPOBAHHOIO HABEIEHH.

ApapuiiHblil MOBOPOT GalllHH BBEIKJOUATeNIeM MeXaHHKa-BOIHTENS
ofecneunBaercsd KaK IPH BKJIOYEHHOM, TaK M IPH BBIKJIOYEHHOM CTa-
6unusartope.
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2.8. BJIOKHPOBKH CTABHJIH3ATOPA

Haa obecneuenus 6e3omacHOCTH paboThl 3KHIIaXXa TaHKa H HOp-
MaJsibHOH paGoTH cTabHJAH3aTOpa NPEAYCMOTPEHHl CJeAyollHe 6Ji0-
KHPOBKH: :

— THADOCTONOpEHHe NYIUKK IPH BHKJIOYeHHOM npHBoAe BH mpu
HaXOXJAEHHH pBlUara MeXaHHYeCKOro MOABEMHHKa B MOJOKEHHH
CTABHJI;

— OTKJIIOUCHHe IIPHBOJA FOPH3OHTAJbHOIO HaBeJAEHHs IIPH 3aCTO-
nopeHHOH GalliHe AJis NMpefoTBpalleHHa meperpysku npusoza I'H;

— OTKJioueHHe npusojga I'H npu oTKPHITOM JIOKe MeXaHHKa-BO-
JIHTes BO H3bexkaHHe TPABMEI MeXaHHKa-BOAUTENS NYIUKOH NpH pas-
Bopore 6alHy npusoioM I'H;

— BiJIouenHe npusofa I'H Toabko mocse pacuenseHHs pydyHOro
MOBOPOTHOI'0 MeXaHH3Ma B IEAsSX NPEAOTBPAIleHHS 3aKJIHHHBAHHA
PYUYHOrO HOBOPOTHOrO MEXaHH3Ma;

-— OTKJIOUeHHe ympaBJaenus npusoia I'H B pexunmax «lloayas-
TOMAaT» H <ABTOMAaT» W THAPOCTONOpeHHe Ha yrie =41,5° or yria 3a-
psiKaHHA B pekHMe «ABTOMaT» Hpd NepeBoAe BHIKJIiouatenass [1Y-B2
uinn [13-B1 B monoxenne PYY.

B crabunusarope 2928M-2 B OTKJIOUEHHH YyNpaBJeHHs IIpPHBOAA
I'H npu rHApOCTONODEHHH Ha YIJe 3apsaXKakusg B pexume «ABToMar»
HeT HeOOGXOAHMOCTH.

Bce 6/10KHPOBKH paccMOTPEHHl B COOTBETCTBYIOWIHX pasfenax AaH-
HOTO ONHCaHHS.

31



3. YCTPOHCTBO H NPUHUHUN AEVCTBUSA
OCHOBHbIX NTPUBOPOB H Y3JIOB CTABUJIU3ATOPA

3.1. THPOBJIOK

B rupo6snoke (I'B) pasmemnieHsl 3JeKTpOrHpOCKONHuecKHe MpHGO-
PH, NpelHA3HAYEHHLIE:

— JJis H3MEePeHHsl YIJIOBOIO OTKJIOHEHHs (yrjla paccoryiacoOBaHHS)
OYWKH OT 3aJaHHOTO CTa0HJIH3HPOBAHHOrO IOJOXEHHs H [Jsi HaBe-
JeHHs MyIIKH B FOPH30HTAJbLHOH HJIOCKOCTH; ,

— JJ11 u3MepeHHs abGCOJIOTHBIX YIJIOBBHIX CKOPOCTEH IepeMelleHHs
NyIIKH B BePTHKAJBHOH IUIOCKOCTH H IIEpeMEHIeHHS INYyIIKH BMeCTe
¢ GalHe#l B rOPH30HTANbHON ILIOCKOCTH; -

-— JJs npeo6pa30BaHHA 3THX BeJHYHH B NPONOPIHOHAJbHEE IO
BeJHUHHE H COOTBETCTBYIOUIHE IO (hase SJEKTDHUECKHMe CHTHAJHL

T'upobnok (puc. 10) Bkawouaer B cebg matuuk / yrsa, ABa rEpo-
TaxoMerpa 6 M 22, 3aKpeIJIeHHLIX B KopIyce rupobJjoka BHHTaAMH 9,
14 n 21, n snekTpuyeckuii 60k M3 pesucropa 19 u pene I8, obecme-
yHpaowaf cnalylo KOPPEKUHIO JaTYHKa yria B pexuMe cTabH/H3a-
IHH I HaBeJEHHS C HABOJOYHOH CKOPOCTBI0 H CHJBHYIO KOPDPEKIIHIO
npH HaBEJCHHH C Nepe6pPOCOYHOH CKOPOCTHIO.

OrrocHTENBHO NyWKH i GaIiHK TaHKA rHPONPHOGOPHl PacnosokKeHb
cleAyioluM o6pasoMm:

— parudx yraa ([JY) ycraHoBJeH Tak, YTO OCb POTOpa THPOCKONA
napaJJenbHa OCH Hand TyIIKH, a OCb HAPYXHOH paMbl NepPHeHIHKY-
JSIPHA OCH mand OyIIKH;

— ruporaxoMerp I'H ycraHoBJeH Tak, YTO OCb DPaMbl THPOCKOMA
napaJJesnbHa OCH KaHaJa CTBOJIA MYLIKH, a2 0Ch POTOpa IHpPOCKONA Ia-
paJjsiesibHa OCH pand oyMKH,

— ruporaxomerp BH ycraHoBieH Tak, YTo OCb paMbl THPOCKOTA
nmapajniejbHa OCH KaHaJa CTBOJA MyWIKH, a OCb DOTOpPa TIHPOCKONa
nepieH UKy AsIpHAa OCH namnd TyLIKH.

[lpHHUHNHANbHAS 3JEKTPHUYECKasl cxeMa rupolJoKa IoXasaHa Ha
puc. 11.

SnekTpHUEcKasi CBs3b IHpo6JOKa C APYTHMH Y3JaMH CHCTEMEl OCYy-
IeCTBJSETCS uepe3 UITeNmceNbHBIH pa3beM (Buaka) 23 (puc. 10),
3aKpenJIeHHBI BUHTAMH 24 Ha Kopmyce rupo6Jokxa.

OT wTenceJpHOro paswema (BHJIKH) NpPOBOAA, coOpaHHBIE B IKIY-
TH, NOABONSATCA K KaXAOMY H3 TPeX I'HPOCKONIHYECKHX HPHOOPOB.
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JKryThl mpUKpemyieHbl K Kopmycy rupobsoka cko6amu 17. OTpesbHble
OpOBOAA KTYTOB NPHNASHBEl K KOHTAKTaM BHJOK HOXKeBbIX Oykc I/

PasbennHeHHe HOXeBBIX OyKC NPOH3BOAHTCS yepe3 OKHA B KOp-
nyce 4 rupobsoKa, 3aKpeITHe KpuimikaMu 9, 10 u 26.

Hnsi obecneyeHHs] repMeTHYHOCTH HPHMEHEHBl YIJIOTHHTEJbHEBIE
Kombua 2, 12, 25 u 20 mexny wopmycom rupo6JioKa, AaTYHKOM yria,
WITENCEJbHEIM Pa3beMoM, KPhIIIKaMH H rHporaxoMerpamu. K kpoilikam
OpHKPENJieHb NPOKAAaAKH /6 13 ry6uaTod pesHHB, HOJKHMaIOllHe
BHJIKH HOMKeBBIX Oykc Ajs ofecneyeHuss HAJEXKHOTO 2JIEKTPHUYECKOrO
KOHTAKTAa.

I'upo6aok kpenurcs Ha amoprusaropax 3, § i I8 B HHXKHeH yacTH
JIIOJIBKH NYIIKH C MOMOILbIO 60aTOB [5 1 CTOHKH 7.

3.1.1. AmopTu3arop

AmopTizaTop HeTbHOMeTaJJMUeCKHH, COCTOHT H3 Kopmyca 6
{puc. 12}, rymnok I 1 8, co6CTBEHHO amopTH3aTOpa 7, 3aXKATOrO Hmiaii-
6amu 9 no HapyxkHOMYy u mafibamu /0 mo BHYTpeHHEMY LHaMETpY,
IpoTeKTOpa 2 H YHJIOTHHTENBHOTO KOJbLa J.

AMopTHzaTop ycraHaBamneaercs B Jany npuGopa M Kpemurcs
rafikoff 5, a mpubop yepe3s amMOpPTH3ATOpP KPENHTCS C IMOMOIBI0 60JTa 4
Ha obmbexrTe.

Co6cTBEHHO aMOpTH3aTOP BHIIOJHEH B BHAE CHHPAJH U3 CTaJbHOH
Hep:KaBelonIell NPOBOJOKH H OINPECCOBAHHOH 3aTeM MO ONpeAeJeHHOH
dopme.

AmopTu3aTop peryaupyeMulil. PesoHancHas uactora MoOXKeT OBITH
H3MeHeHa B 3aBHCHMOCTH OT CTEIeHU MOAXKAaTIsg aMopTuH3aTopa 7 rafi-
Kol /! u peryaupyercs B npegenax 120—200 I'n.

Ilpu geficTBHA HArpy3KH B painajbHOM HANpaBJaeHHH AeMOGUpyio-
Ul sjeMeHT moAaBepraercs medopManud  (PaCTIKEHHIO, CKATHIO).
Ilpu neficTBMHM Harpy3ku B OCEBOM HaNpaBJeHHH MaTepuHas aMOpTH-
3atopa paboraer Ha uU3rub; CXKaTHe OTCYTCTBYeT.

Takas KOHCTPYKIHS aMOpTH3aTOpa TapaHTHpyeT CTabHIbHOCTh pa-
60THl meMnUpYyIOLIero sJjeMeHTa, 06eClIeYHBAET BBICOKYI) TOYHOCTh
ycTaHoBKH 6JiI0Ka U BO3BpPAT €ro B NEepBOHAYaJbHOE MOJOXKEHHE.

JJsig 3alluTel OT HonafaHus ObiiM, OpHI3T Macja U BOALI HAa aMop-
TH34TOP YCTaHOBJEHBl MPOTEKTOP 2 U YIJOTHHTEJbHOE KOJbIO 3.

3.1.2. laTuuK yraa

JlaTuyuk yryia COCTOHT H3 TPEXCTEeMeHHOro rHpOoCKona, KHHeMaTHue-
CcKas CcxXemMa KOTODOro HpUBeleHa Ha pHC. 2, 3JeKTPOMArHHTOB HaBe-
JIeHHA H KOpPeKIHH, CUCTeMB MeXpaMOo4HOH KOppeKkiHH, Bpallaiolle-
rocs TpaHchopMatopa M MexaHH3Ma appeTHpPOBaHHA. Bce 3jeMeHTH
MOHTHPYIOTCS Ha OCHOBAHHHM jmaTuuka yraa. KoHCTpYKUHS RaTyuka
yIJia moKasaHa Ha pHc. 13.

CoCTaBHBIMH YaCTSMH TPEXCTEINEHHOFO IHPOCKONa SIBJASIOTCS THPO-

Motop I'MA-4I1, BHyTpeHHSIST H Hapy:KHAS PaMbl U LIAPHKOIOIIHII-
HHKH.
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T'upomoTop 87 npeacrasisier coboft TpexdasHbii aCHHXPOHHBIR
3JIEKTPOABHIaTeNb C MACCHBHHIM KODOTKO3@MKHYTBIM DOTOPOM THIA
«Bennube Koseco». Ilas obecneueHHs MaKCEMaJbHOTO MOMEHTa HHep-
OHH NDH HeOOJbIIHX pasMepax THPOMOTOP BHIIONHEH B O6palleHHOM
BapuaHTe (CTATOp NMOMeLLeH BHYTPIl POTOPa). DjeKTpHUeCKHe 0OMOTKY
craTopa coefHHEeHHl 3BE3MIO0H.

Ilapamerps rupomoropa 'MA-4T1

Kunernuecknfi Moment, rc-cm-c . . . . . . . . . . 4200
CkopocTh BpallleHHda poTtopa, 0o6/MuH . . . . . . . . 26000
Hapy:xHellt nnaMeTp potopa, MM .. . . . . . . bb
Yacrora mHTalOWEro Hampsxenus, Tu . . . . . . . ., 500
Hanpsaxenne nuranus, B . . . . . . . . . . . . 40

I'mpoMoTOp CBOHMH NOJIYOCSAAMH 3aKPenJisieTcss BO BHYTPEHHeH pa-
Me 71.

Ha oany monyoch rHpoMoTopa HaBepTHIBaeTCs BTyJKa 64, HMero-
11as HanpasjeHHe Bo BHyTpeHHeH pame. Iloayoch CTOHODUTCS CKO-
6oit 36, Bxoasell B LML MOJYOCH H B HAa3bl BTYJKH, H BUHTOM 63,
a BTyJKa cronmopurcsa wtudToM 62. Ha apyryio noayocb THPOMOTOpa
HaBepTLIBAeTCA BTyJKa 52, TaKke HMeloUlass HampaBjieHHe BO BHYT-
peHHell pame, KoTopasi cronoputcsl wmaitboit H/. BHyTpeHHAs pama C
3aKpenyieHHEMH Ha Hell y3jaMi M JeTassMH yCTaHaBJHBAeTCs B NIOA-
MUNHEKAX 65 u 75. IlopIuunuuk 65 Kpemutca K cTatopy 66 smeKTpo-
MariuTa HaBelleHHs, BTYJKa MOJIIHNHHKA 75— K cTaTopy 6/ 3JjeKrT-
pomarsuTa HapeneHHd. CTaTophl KECTKO CBA3aHBl ¢ HapyxKHOfl pa-
Mol 49. IlepeMelieHHe BHYTPeHHHX KOJel NOIIIHIHHKOB 65 u 75 or-
paHHUEHO AKOPsIMH 70 U 76 3JeKTpoMarHUTa HaBeJeHHs, KOTOphie 3a-
KpenJieHbl Ha NOoJNyOoCsX BHYTpEHHEH paMHl.

I'py6as GanancHpoBKa BHYTpeHHeli paMbl NPOH3BOJHTCH TepeMe-
LieHHEeM THPOMOTOpa BAOJb OCH H HabopoM 0anaHCHPOBOUHBIX TIpPY-
30B J7, TouHas 0aJaHCHPOBKa -—BHHTaMH I6 u rafikamu 28. I'pybas
HaJiaHCHPOBKa Hapy:KHOH paMbl NPOH3BOAHTCH HabopoM OajaHCHPO-
BOYHEIX TPYy30B /5, KOTOpble KpensTCA K pame BHHTaMH 22, TouHas Ga-
JIaHCHPOBKa — BHHTaMH 16 U ralixamu 26.

Hapyxnas pamMa co BCeMH 3aKkpelnyieHHEIMH Ha Hell JeTasjsiMH H
y3JaMH YCTaHaBJuBaeTcs B MOALIHOHHKAX 35 u 48.

HapyxHoe Kosibio MOAIIUNHHKA 35 cTaBHTCS B CTakaH 53, ycra-
HOBJICHHBIH B CTO¥Ke OCHOBAaHHA JAaTYHKa yrya, H KPENHTCA KpPHILI-
Kot 54. BHyTpeHHee Kosbio noixuMaercs raikoit 5. C apyro# cro-
POHBI Ha MOJIYOCh HAPYKHOH paMbl CTABHTCA MOAIIHAHUK 48 C riagkoH
BTYJKOH, IepeMellleHHe BHYTPEHHero KoJblla KOTOPOTO OrPaHHYEHo
BTYAKOH 47 akops 39.

Ha BricTynamomux 3a noguunHukaMi 35 H 48 monyocsx 3axpern-
JeHnl potop 29 Bpamawulerocss tpaHchopMaropa H siKopb 41 37eKT-
POMarHHTa KOPPEeKIHH.

IToBopor Hapy:KHOH paMbl OTHOCHTENBHO KOpIyca H BHYTDEHHEH
paMbl OTHOCHTEIHHO HAapYKHOH paMbl OorpaHHYHBaeTCcs yHopoM 72, 3a-
KPENJCHHbHIM Ha BHYTPEHHel paMe, M DE3HHOBBLIM OTpaHHYHTENeM 73,
HOPHKJICEHHBIM K OCHOBaHHIO 74.
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DJEeKTPUUYeCKas CBA3b NMOABHKHCH 1l HENOJABHKHOH yacTedl HaTyullKa
yIrJia OCYIIECTBJISETCS C NMOMOILbIO KJIeMMHBIX Tiat 43, 77 (IoABHK-
Hble) W 45, 57 (HenoABUKHBIE), JIEIECTKH KOTOPHIX COeIAHHEHBl MEKIY
cobolt THOKHMH cepeOpSHBIMH NPOBOAHHKAMH CO caabHHOH.

Coueranue KJIEMMHBIX IJIAT € HNOANASHHBLIMH NMPOBOAHHKAMH HOCHT
Ha3BaHHE TOKOMNOLBOASILIHX YCTPOHCTB HMJIH TOKONCABOACB JaTYHKa
yria.

IlopBuxHas knemmuas miata 43 KpemurTcs BHHTaMH 44 K AKO-
pio 4/ 3JeKTpOMarHuTa KOppeKiHH, a KiaeMMHas njaata 77 KpenHIcs
K SIKOpIO 76 3JeKTpoMarHura HaBeleHus. HenoaBuiknas KiaeMMHas
naata 45 KpemuTca BUHTAMH 46 uepe3 NPOMEKYTOUYHBIA KPOHIUTEHH K
cratopy 38 aseKTpoMarHutra KOpPPEKIHH, KJIeMMHas miara &7 xpe-
NUTCA dYepe3 NPOMEXYTOUHLIH KPOHIUTEHH K cTaTtopy 67 sjekrpoMmar-
HHTa HaBeJeHHS.

Ot xaeMMHO#H nathl 43 npoBofa MOABOLATCA K KATYIIKAM sKOpek:
39 1 40 3JeKTpOMArHHTa KOPPEKIHH, K MaTHUTOYIPAaBJIAEMbEIM KCHTaK-
taMm 10 u 20 u xneMMHO# naare 57.

Ot xjgeMMHOH myaThl 77 NPOBOAA NCABCAATCA K KaTylIKaM sKO-
peft 70 U 76 2MeKTPOMATrHUWTOB HaBeJeHHs, KJIeMMHoH miaTte 50 u na-
Jiee Ha THPOMOTOP.

Dnexrpuueckas CBSI3b AAaTUMKa yrJia ¢ APYTHMH 3JeMeHTAMH CXEMLE
crabuau3aTopa OCYUIECTBJSETCH C NMOMOIIBIO [2-KOHTAaKTHOH HOKEBOH
Oykchl 26, 3akpenJienHoll BUHTaMu 27 Ha KpoullTeitne 25, KOTOpHif, B
CBCIO ouepefib, KPENHUTCA BHHTAMH 23 K OCHOBAaHHIO 74 JaTydKa yraa.

DJIGKTPOMATHHTEl HaBeICHHS H KOPPEKUHH SBJSIOTCH 3JEKTpPOME-
XaHHYeCKHMH nipeobpa3oBaTeAMH JIEKTPUYECKOr0 CHTHAJla B MOMEHT.
Benuynna MoMeHTa 3aBHCHT OT KBaZpara ToKa B OOMOTKe 3JIEKTPO-
Mardira. BennymHa TOKa SJCKTPOMAarHHTOB HaBeJeHHWS OrpaHHYHBA-
eTCsl PE3UCTOpPOM 24. DNeKTPOMAarHuThl HABENEHHs COCTOAT H3 CTaTo-
pos 6/ u 66 u axopelt 70 u 76. flkops 70 u 76 cocToaT H3 AKopeH 5%
¥ 68, ¢ pasMeleHHbIMH Ha HHX 00OMOTKaMH.

DJIEKTPOMATHUTBL HMEIOT MO wiecTh 3y6LOB Ha SKOpe H CTaTope.
SIKopsi 3/MeKTpPOMarHHTOB HaBelJeHHS KpenAaTcs K IOJYOocsSM BHYTpeEH-
Hel paMbl BUHTaMH 58 H 69, a cTaTOpH KPEenATCcs Ha HAPYXKHOH pame.
OItudte 60 u 67 GQURCHPYIOT MoJNCKeHHe akopelt 70 u 76 ¢ pamoi 71.

DJNeKTPOMarHluT KODPEeKUHH COCTOHT M3 crarcpa 38 u skops 41,
Skopb 4/ KOHCTPYKTHBHO COCTOHT H3 JIBYX sKope#t 39 u 40 c pacno-
JIC}KeHHBIMH Ha HHMX o6Morkamu. Cratop 38 ajeKTpoMarHuta KOppex-
UHH KPeNUTCHS Ha OCHOBAHHM 74 HaTyHKa yrjia, skopb 4/ Kpemurcs K
TIONyOCH HAPYZXKHOHU paMbl BHHTOM 42.

O6MOTKH 2/IEKTPOMATHUTOB NMUTAITCH [OCTOSHHBIM TOKOM OT Gop-
TOBOH ceTH.

Bennuyna Toka, nporexalomero B o6MOTKax OZHOrO HJIH APYyroro
3JE€KTPOMAarHuTa HaBeleHHd, a CJIefOBaTe]bHO, H BeJHYHHA LeHCTBYIO-
LIero MOMEHTa ONPEeReNsIOTCS YIVIOM OTKJOHEHHS PpYKOATKH NyJbTa:
YTIpABJEHHUs, a HanpaBJeHHE ONpPeLeseTcss HanpaBJEHHEM OTKJCHe-
Bus pyrosrox ITV.

BeauyuHa ©u HanpaB/JeBHe MOMEHTA, CO3[JaBAaeMOro 3JIEKTpOMar-
HHTOM KODDEKIHH, ONPERCNAIOTCA IOJOXKEHHEeM BHYTpPeHHeH paMbl.
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MomeHT, pa3sBHBaeMbIil 3JIeKTPOMAarHHTOM KODPEKIHH, IPHIOXKeH
K OCH HapYy:KHOH paMbl U BBI3BIBAeT NPEIeCcCHI0 BHYTpeHHeH paMBbl, KOp-
PEeKTHPYA ee NDJOXKeHHe B NpocTpancTBe. sl npaBusibHO#i paboTel naT-
YHKa yr/a BaxHO, YTOOH OCbh BpallleHHs THpoMoTopa Oblja MepleH1H-
KyJSpHOH K IJIOCKOCTH HapYXKHOH paMbl.

IlpH oTK/IOHEHHH BHYyTpeHHeH paMbl B OJHY CTOPOHY TOK IIPOTEKaeT
n0 ofHofl B3 OOMOTOK 3/JIeKTPOMAarHuTa KOPpEeKUHH, NPH 3TOM CO37a-
€TCS 3JIEKTPOMArHUTHBIL MOMEHT, BHI3LIBAIOLIHA NPEIEeCcCHI0 BHYTpeH-
Hell paMbl K HyJeBOMY IOJIOXKEHHIO; NPH OTKJIOHEHHH paMBl B IPYIYIO
CTOPOHY TOK MPOTEKAeT No Jpyrofi o6MOTKe 3JeKTPOMAarHHTa, IIpH
9TOM CO3LA€TCsI MOMEHT NPOTHBOIOJOXKHOrO HanpaBiaeHHA (Moux He
meHee 700 rc-cm).

MoMeHT, pa3BHBaeMBIH JEKTPOMArHHTOM HaBEIEHHS, NPHIOKEH K
OCH BHYTpE€HHell paMbl faTuHKa yria. B pesysnbTarte BO3HEHCTBHS 3TO-
ro MOMEHTAa BO3HHKAeT NpeleccHs Hapy:KHOH pamsl. [Ipu sToM Oauius
¢ Nywkoil, caesmas 3a NOJMOXKEHHEM HapyKHOH paMbl AaTyllka VT-
Jla, OyZeT NMOBODAuYMBATHCS, T. €. HABOAUThCA Ha wneab (Moun=
=1600-+-2000 rc-cm). [Iast nepHOAHYECKO! KOPPEKTHPOBKH IOJOMKEHHS
BHyTDeHHell paMbl II0 OTHOUIEHHIO K Hapy:KHOH paMe NperycMoTpeHa
CHCTEMa MeXPaMOUHOH KOpPPeKI[HH.

OCHOBHBIMH COCTaBHBIMII YaCTSIMH CHCTEMEI MEXPaMOUHOH KOppeK-
UHH ABJSIOTCA: ABAa MarHHUTOyNpaBJageMblX KoHTakTa /0 u 20, nBa
HNOCTOAHHBIX Mardgura /2 u I8, 37eKTPOMAarHuT KOppeKuuHu (skopb 4/
u cratop 38), nea peae P3C-9 9w 2/.

MaruuToynpasasieMbli KOHTAKT NpPeacTaBaserT co00f repMeTHUeCKH
3anasHHY0 CTEKJIAHHYIO TPyOOuKy, B KOTOPOH HAXORATCA JABa MeTal-
JIHUECKHX YIPYrHX KOHTaKTa H3 MAariHHTOMArkKoro martepHazaa. CrTek-
JITHHbIe TPYOOUKH BKJIEEHB! B I'He3J0 KPOHIITeHHa /9, yCTaHOBJAEHHOIO
Ha cTaTope 66 3JeXTpOMarHuTa HaBeleHHS M TaKHM 00pas3oM KeCTKO
CBSI3aHBI C HApY:KHOH pamoil.

Tlocrosinubie MarHaTel /2 1 1§ 3akpenJieHBl B nasax NJaCTHHH [4
ckoboft /3, ycraHaBJaHBAOTCA Ha skope 70 3JeKTDOMAarHuTa HaBeje-
HHS H TakuM 00pa30oM OKa3blBAXOTCH CBS3aHHBIMH C BHYTPeHHEH
paMofi.

IlpuHnun neficTBHS CHCTEMB! KOPPEKIIHH COCTOHUT B CJeLyIOIeM.
Ilpr OTK/JOHEHHH BHYTDeHHEH paMbl BMECTE C IIOCTOSHHBIM MarHHTOM
€ro MarHuTHBIH MOTOK OKA3bIBAETCH 3aMKHYTHIM 4Yepe3 KOHTAaKTH Mar-
HHTOMSITKOrO MaTepHasa OfHOH u3 Tpybouex. KOHTaKThl TpYyOOUKH 32-
MBIKAIOTCS H 3aMBIKAlOT Ilenb OAHOro K3 pene. Pene cpabarbiBaeT H
yepe3 CBOM KOHTAKTHl JIOJaeT HaNpsiKeHHe Ha 3JeKTPOMArHHT KOp-
PEeKLHH TaK, 4TOOH IpelleCcCHs IHPOcKONa OT MOMEHTd 3JeKTPOMaruH-
Ta TNpPOHCXOAHJA B HaNpaBJeHHH K NepBOHAYAJbHOMY (3aappeTHpo-
BAHHOMY) IIOJIOKEHHIO.

[IpemeccHus npekpamiaercsi, KOrjga MarHHTHBIE IOTOK IIOCTOSIHHOTO
MargiTa, yaansiicb oT TpyOOYKH MarHHTOYNpPaBJ/sSeMOr0 KOHTaKTa, He
GynerT B COCTOSIHHM YJI€p:KaThb KOHTAKTH 3aMKHYThIMH. [IpH 3TOM pese
H 3JEeKTPOMArHHT KOPPEKUIHH OOECTOUHBAIOTCHA, a DaMa OKa3blBaeTcs
B IIOJIOXKEHUH, GJH3KOM K NEepBOHAYAJILHOMY (3aappeTHPOBAHHOMY).
[IpH OTKJIOHEHHH BHYTpeHHeH paMBl B OPYI'YIO CTOPOHY 3aMBIKaIOTCS

36



KOHTAaKTHl APYro# Tpy6ouxu, cpabaThIBAeT BTOPOE peJse, BKJAIOUAs IIH-
TaHHe JApyrof OOMOTKH 3JEKTPOMATHHTZ KOPPEKLHH, H NPOHCXOTHT
IpolLece, aHAJOTHYHBI ONMHCaHHOMY BHILIe.

C mas 1979 r. B rupo6aoke BK2.369.113 natyux yraa BK2.369.111
3aMeHeH Ha gatunk yraa BK2.369.111-01.

MexaHu3M appeTHpPOBaHHs MNpelHa3Hauel jJifd NPHBEAEHHA paM
J4TUHKAa yIaa B TOJIOXKEHIle, COrJiaCOBAHHOE C OCBIO KaHast a CTBOJA
IYIUKH IIPH BBIKIIOYEHHH CTabHIN3ATOPa, H AJIS YAEPHKAHHS PaM B 5TOM
nojoxeuui. IlepBoe HeO6XOAMMO IJif HCKIIOUCHHA OpocKa CTBOJA
NYIIKH NMPH OYEPEJHOM BKAIOUEHHI cTalisan3aTopa B poxkime «[lomay-
aBTOMaT» H BTOpOE — JUIS NPeNoXpaHCHIA THPOCKONa 0T [IOBPEeie-
HHI IPH ABHKEHHH TAaHKA C BHIK/JIIOUEHHBIM CTAGHIH32TOPOM.

OCHOBHBIMH YaCTAMH MeXaHH3Ma appeTHPOBAHHA SBJISIOTCA 3JeK-
Tpomaruut / apperupa, peruard 2 u 8, npyxuHa 4, BaJAuK 3 H KpOH-
wTefi” 6.

DJIEKTPOMATHHT appeTHpa COCTOHT H3 HEemOJBHKHOH M MOABHKHOH
yacTell. HenoaBu:kHas vactbh BKJAOYaeT B ceGa xopmyc 9 (puc. 14),
duaanen 6 u xatywky 8, umelonlyio gse o6mMoTkH: dopcupyomyio I—II1
(HH3KOOMHYIO) 11 yAepXKuBaioLlyw 1—2 (BHCOKOOMHYIO). [ToaBuKHaA
YyacTb COCTOMT U3 skopd /[ u wToKa 7.

Ha xoHue wroka ¢ nmomombio wWwitHgTa [2 3axpcmiieHa cepbra /.
Kopnyc 9, dsanen 6 u sikopb [/, BHUTCAHEHHBIe M3 3JEKTPOTEXHIIUe-
CKOH crasM, NpeAcTaBasioT cob0f MarHHTONPOBOA 3JIeKTPOMArHITA.
Iltok 7 BLIMOMHEH H3 HeMAarHHTHOrO MaTépHaJa.

K ¢nanuy 6 xpendArcs BHHTaMu /6 ¢ walibamu /7 nanear I3 ¢
KOHTAaKTOM &, jenecTkoM /&, HakoHeuHIIKOM 2/, K KOTODBIM IIpHIIAH-
BAIOTCH BBLIBOAbI OT KATYWIKH &8, BUHTAMH /9 -— KOHTaKTHas NpYKH-
Ha 4, BuHTaMHu [4 — daanen 20. Uepes KOHTAKT 3, KOHTAKTHYIO MpPY-
KIHY 4 ¢opcupyoniasg o6MOTKa MAarHuUTa 3aMblKaeTcs Ha XKOPMycC.
IIpo6ka 10, sBepuyTass B Kopmyc 9, orpaHHUHBAaeT XoJ 1wTOoka 7, obec-
neuHBas HeOOXOAMMBIN BO3AYIIHBIH 3a30p B MmaruuronpoBoie. [lpu
cpabaTbiBAHIII MarHHTa BHHT 2 HAXKHMaET HAa KOHTaKTHYIO NMPYIKHHY 4,
OTBCIIT €e OT KOHTakTa J, BKJOUAs B lienb NOCAeJ0BaTesibHO ¢ ¢op-
CHpYIOULell yAepKHUBAOUIYI0 06MOTKY 1-—2. MoMeHT BKJIIOUeHUS yIep-
KuBaome# OOMOTKI peryJupyercsd BHHTOM 2, KOTODPbIH CTOHOPHTCS
BHHTOM /5.

TpeGyeMniit xon sikopsi obecrnieunBaercsd moAGOPOM TOJUIMHLI ITaKe-
Ta MPOKJIaJ0K 5.

C saxopem asznexrpomaruurta I (puc. 13) apperupa coefulleH phi-
yar 2, 3aKpenyeHHbl ¢ poiyaroM § Ha BaJHke J. Ha ToMm ke BaJike
yCTaHOBJEHA INpyXHHA 4, ONHHM KOHIOM YNHPAIOILascs B KPOH-
wTeHH 6, IpyruM — B pbiyar 8. KpoHIITeliH 6 KpenuTcss K OCHOBAaHHIO
LAaTYHKa YrJja BHHTAMH 5, IPHUYEM OTBEPCTHS NOJ BHUHTH B KpPOHIITeHHe
JaICT BO3MOXKHOCTh PEeryJiMpoBaTh NMOJOXKeHHe pbiyara § B ABYyX Ha-
IPAaBJACHHAX OTHOCHTEJBHO OCHOBAHHS H DACTOUKH BHyTpPEHHedl paMHl.

[Ipun apperupoBaHuH JgaTuika yria HeoOXOAMMO OTKJAIOUHMTL MH-
TaHHE 3JIEKTPOMATHHTA apperHpa. [locjie OTK/OUEHHS NOA BO3xeH-
CTBHEM TIPYIKUHBI 4 phiuar 8 BMecTe ¢ BaJHKOM 3 U ADVIHMH J€TajisiMH
MOBOpPAYHBAETCS, M TIITA pbivara & HPHXOLUT B CONPHKOCHOBEHHE C
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BHYTpeHHeH pamoil. B pesyJsbTaTe 9TOTO K T’HPOCKONY MPHKJIALLIBAETCS
MOMEHT, 3aCTaBJ/SIONIHH [HPOCKOMN COBepHiaTh Npeneccuio. MoMeHT oT
CHJI TPEeHHS, BOSHHKAIOUIHI B MeCTe KOHTaKTa NATH phiuara 8§ M BHYT-
peHHeH paMbl, 34CTaBJSIeT THDOCKOM MPeUecCHPOBATb K HYJEBCMY HO-
JIOKEHHIO.

B saapperupoBanHOM MOJIOMKEHHWH TsiTa pelyara 8 3amajaer B pac-
TOYKY BHYTPCHHEH paMbl.

Hns pasappeTHpoBaHHS AATUHKAa yria Ha OOGMOTKH 3JeKTPOMAr-
HHTa / nojpaercs NMHTaHHE, SIKOPb 3JEKTPOMAarHHTa BTATHBaeTCs H,
JeHCTBYS 4epe3 PbIYAXKHYIO CHCTeMY Ha NpPYKHHY 4, 3aKpyuHBaerT ee.
Priuar 8 ocBo6oxknaeT BHYTPEHHIO I HaDPYXKHYIO paMmbl. Jatuuy yraa
PpasappeTrHoBaH.

Texuuyeckan xapakTepHCTHKA 3JMEKTPOMATHHTA appeTupa

TaroBoe ycuiHe B Hayase X0J4a IMTOKA NHPH NHTAHHM HANPIXKEHH-
cM 22 B, xrc .. e

Xoa sxopsa (mToxa) MM . .« .« . . 4 o« . . . 85
Hanpsaxkenne muranug, B . . 2613
YmepxiuBalolllee yCHIHE B KOHIC X0la mToxa rrn miTain Hanpﬂ- -
XeHHeM 22 B, kre . . . . ... ... .4
Ycunne HamaTHS Ha KOHTaKTHofl mape, rc . .. . 150

bDeckouTakTHBIf Bpamanmuics Tpchq)opmalop BTp npennasHaues
AJs npeodpasoBaHuA yrja [OBOPOTA POTOPA OTHOCHTEJBLHO CTaTopa
B 3JIeKTPHYSCKOE HalpsiKeHHe, NPONOPLHOHAJLHOE 3TOMY YIJy B OI-
peleseHHBIX npejenax. Bpamamomulica TpanchopMaTop BBHIIONHEH B
BHIE 3VIeKTPKUECKOH MAIUHHE! C UeTHIPbMs NOJIOCAMH H 0OMOTKaMu Ha
CTaToOpe H ABYMs mojiocamu 6e3 ofMoTOK Ha porope. O6MOTKa BO3-
OyXKAeis pacnoJo¥kKeHa B AHAMETPAJLHO NPOTHBONOJIOXKHBIX Na3ax
craropa u Bo30yxpaer monoca poropa. Komnedcamuonras o6MOTKa,
npenHaslaycHHAA JJs KOPDEKUHH KBaJApaTyPHCI COCTaaJsIomed oc-
HOBHOII rapMoHUKH QoHA, pa3MelieHa B TeX XKe Ias3ax, uTo ¥ oOMoTKa
Bo3Oyxaeunst. Ha Kamxioum moJsioce cTatopa pasMelieHLl KaTyHIKH
N3MEPUTENBHON 0OMOTKH, BKJIOUEHHLIC IIOCJIEL0BATENbHO Tak, YTO Ka-
TYIIKH OAHON Naphl NOJIOCOB BKJIOYEHLl COIVIACHO H BCTPEYHO Ka-
TYLWIKaM Jpyrofi mapsl MoJi0COB.

Cratop BTp coctoutr u3 xopnyca 34 (puc. 13), nakera 83 u Tpex
ob6moTok 32. Tlaker cratopa HabpaH H3 OTAENbHLIX JHCTOB 3JCKTPO-
TEeXHHYECKON CTaJH, HPOKJeeHIEX KiaeeM. [lashl marxeTa H30JHPYIOTCH
3JIEKTPOH3OJIAIIHOHHBIM KaPTOHOM, H B HHX YKJa/JbIBAIOTCS CEKUHH TPeX
06MOTOK, 3aKPEeNJIeHHEIX B 1a3aX TEKCTOJHTOBBIMH KauubAMH. Ha Jjo-
60Bble yacTH OOMOTOK HaJIOKE€H HHTOUHBIH 6anpax. OO6MOTKH NpONH-
TaHB! 3JMEKTPOU3OJAMHOHHEIM JIAKOM, & JOOOBHE YacTH, KPOME TOTO,
MOKPBLITH aManbio. Ilaker cratopa ¢ oOMOTKaMH CTaBHTCA Ha KJjee
B KOPIYC H 3aIeKaeTCcs B HEM.

Porop 29 Bpamalomerocs tpanchopmaropa (BTp) npencrasnaser
cobofi nmaker, HaOpaHHBIA H3 JHCTOB JIEKTPOTEXHHYECKOH CTasH, Npo-
KJ€eHHBIX KJ€eM, H 3aKPelJIeHHBIH Ha NOJYOCH C NMOMOILBIO BTYJKH 31
# ratikyu 30.

‘Ha dmanne BTYJKII HMeeTCs 1as, B KOTOPBLIH BXOLHT LHJIHHApHUE-
CKHfi wTHT 56, ucKMoyamIIHl noBopoT potopa BTp oTHOCHTENLHO
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ocH. Potop BTp sBaseTcs MarHHTOIPOBOAOM, 3aMBIKAIOLIHM MAaTHHT-
Hble TIOTOKH.

OnexTpHyecKas cxeMa MOACOCAHHeHHs OGMOTKH H306paxkeHa Ha
puc. 15.

MaruuTHBIH DOTOK (NPH HATHYHH HANpsKeHHd Ha OGMOTKe BO3-
OyxJeHNsA) TpH CpelHeM HeHTPaJbHOM IIOJOXKEHHH pPOTOPA pPaBHO-
MEDHO paclpejensercd NOJIOCAMH poTOpa HO IOJKCaM CTaTropa, H
Ha BBHIXOZE H3MepHTenbHOH o6MoTkH BTp npm sroM 6yneT HanMeHb-
mas BeJHYHIIA HANPSXKeHHs, Npeicrapafwlias coboft Hymnesolt Qo
BBICHIIIX IapMOHHK.

Ilpn moBopoTe poToOpa OT CPEAHETO MOJIOIKEHHS MaCHHTHHIE MOTOK
nepepacnpefiessieTcsl MexKAYy HOAIOCAMH CTaTopa HPOiOPLHOHAIBHO
U011 AH, TepeKPLIBAEMON NOMI0CAMH POTOPA, T. €. NPONOPIHOHAJNBHO
yray nosopota. [IponmopuuoHaJbHO yriy HOBOPOTa H3MCHAIOTCH H Ha-
BOLHMbIe B KaTYLIKAaX HOJIOCOB 3JEKTPOABHXKYLIHe cuabl. Ha BuIXOZE
usMeprrepHold 06MoTkH BTp Oyaer Hanps:keHHe, BEJHUHIIA KOTOPOTO
IpPONOpPIHOHAJbHA YIJy NOBOPOTa poTopa H (pasa HaNpSKEHHT CO-
OTBETCTBYeT HalpPaBJEHHIO €r0 IOBOPOTA.

Ha xomnercannoHHoH 006MOTKe TpaHCQOPMHPYeTCsl HaNpsXKeHHe,
IPONOPUHOHAIbHOE HANpsXKEHUI0 BO3OYXKACHHUA H He 3aBHCsllee OT
HOJOZEHHST POTOpa. DTO HaNpsAKeHHEe IENOYKOH, cocTosIell H3 pe3H-
cropa 7 (puc. 13) u xougencartopa //, mo ¢ase casuraercs Ha 90°
OTHOCHTEJbHO HanpsfxeHHSA Bo3OyxJeHud. MsMeHsas BeJHuHHYy HOMH-
HaJa pcsHcTopa 7, moabupaeM aMIUIMTYLHOe 3HaueHHe HaNpsKeHHS,
KOMIIeHCIIpYIOLlee KBAJPAaTypHYIO COCTABJAINIYI0O (GOHA Ha H3MEepH-
TenbHoll o6mMoTke BTp mpu cpeaneM mnonoxKeHHH poropa. B cayuae
He6OMbIION BeJHYHHBl KBaApaTypHOH COCTaBJAIONIeH KOMIeHCalllloH-
Has o0OMOTKA HE HCmoab3yercs (pe3ucTop 7 W KoHgeHcaTop [ Heycra-
HAaBJIIIBAIOTCH) .

Texunueckas xapaxrepuctuka BTp

Hanpsixenwe Bo3Gyxazenus, B . . . . . . . . . . . . 40
Yacrora, I'm . . . . . . . . . . . . . . . . . 500
¥Yroa noeopora, rpan . . .. £25
Kpytnsna xapakrepuctuxn BTp npu Harpy3'<e 3 I\OM B/pau, He Mexee . . 30

3.1.3. Tuporaxomerpnl

l'iporaxoMeTprl MPHBOAOE BePTHKAJIBHOIO H I'OPH30HMTAJLHOLO Ha-
BelleHHs] SBJISIIOTCSI 3JEKTPOTHPOCKONHYECKIMH npHOopaMH H He3Ha-
YHTEJbHO PAa3JHYaTCAd MEeXAY coB0H 1o KOHCTPYKLHH.

Kaznpifi u3 rHpOTaxoOMeTpPOB COCTOHT H3 JBYXCTENIEHHOrG TIHpPO-
CKOIla C TOPCHOHOM, 3JEKTPHYeCKOro HmeMndepa H BpaIIaMLErocs
TpaHcdopMaropa, NOMEIIeHHEX B OTKPHITOM JIHTOM kopoyce 2
(puc. 16 u 17).

T'upocron coctouT H3 rtHpomoropa 34 I'MA-4I1, pamsl I7 u moxn-
WHNHEKOB /6 u 24. 'upomoTtop 34 ycraHaB/HBaeTcs B pame [7 ¢ 1O-
MOILIbiO BTYJ0K 8 H 23, KOTOpbie HABepHYTs Ha och riupoMoropa. Och
THPOMOTOpA CTONMOPHTCS BO BTyJKe 23 ckoGoft 22, BXOASAIIEH B HLIHIL
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OCH B B Ma3bl BTYJKH, H BUHTOM 2/. Brynku 3 u 23 cronmopsitcs mjiac-
TUHYATHIMH mai6amu 4 1 20 COOTBETCTBEHHO.

Pama 17 umeer ase monyocu. OHa IONYoCh, COEIHHEHHAs] C KOP-
OycOM THPOTAXOMeTpa TOPCHOHOM I3, omHpaercs Ha MOALIMIHHK 6.
Hapyxuaa ofofima MoAIIMIHHKA CBOHM (JIAHLEM KECTKO KpEemHTCs
K KOPIIyCy ripoTaxoMeTpa, a BHYTPEHHSISI — HAXOAUTCS Ha TOJYOCH
paMbl M ukcupyeTcs Ha He# rafixoll /0, sacronopenHoil 6ojatom 5.

Topcuon I3 oZHHM KOHIOM CBSI3aH HAKJAAKOH [4 ¢ KpOHIUTEH-
HOM /2, 3aKpemJieHHBIM Ha Kopmyce 2 riportaxomerpa. JIpyruMm KOH-
IOM TOPCHOH /3 3aKpemJieH B NPOPE3H MOJAYyOoCH paMbl /7 ¢ MOMOIIbIO
wrHdTa //. B nonepeyHoM ceYeHHH TOPCHOH THPOTaXOMeTpa HpHBOAA
FOPH3OHTAIbHOrO HaBeJeHHs HMeeT pasmepnl 1,64 MM, a TOpPCHOH
THPOTAXOMETpa NMPHBOAA BepTUKaJbHOro HasegeHHs — 0,636 Mm.

Bropas moayock pambl onHpaeTcs Ha BHYTPEHHIOK 08OHMYy MOA-
WHNHHKA 24, dukcupyeMyio rafikolt 26, a HapyxHasa o6oliMa MOXIIHI-
HHKa KeCTKO KPeHMHTCS CBOHM (JIAHIEM C IOMOLILI0 BHHTOB K KOp-
nycy ! gemngepa, KeCTKO CBSI3aHHOrO € KOPNMYCOM THPOTAXOMETpa.
B nporouky Kopmyca geMmndepa 3aJOKeHO YNJIOTHHTEJAbHOE KOJIbIO 25
JJIsl FepMeTH3alHIl THPOTaxoMeTpa B OJ0Ke.

¥Yrabl MOBOPOTa paMbl OTPAHHUMBAIOTCA BHHTAMHi 33, 3acTONOpeH-
HBIMH rafixamn 8/, a yAapsl 06 3TH BHHTEI CMATYAIOTCS Pe3HHOBBIMH
amopTH3aTopaMu 32.

DJeKTpidecKas CBA3b INOABHMIKHOM YacTH rHpOTaxoMeTpa C HEenoj-
BHXKHBIM KOPIYCOM OCYLIECTBJAETCS THOKHMH NPOBOJAMH, BBIIOJNHSIO-
IHMII pOJIb TOKOMOJABOZLOB, AJs 4ero npoBojaM jgaila HeobXonlmas
cnabuHa. BEIBOAB rHpoMOTOpa HPHNANBAIOTCS K JIENMECTKAM KIeMMHOH
naatsl 30, Haxodsimelicd Ha paMe, H ganee rufKHe NPOBOLa IAYT Ha
KOHTaKTHYIO TPYINy, 3aKpPensieHHYI0 Ha KOpIyce THpOTaxoMeTrpa, a
3aTeM Ha l2-xoHTakTHYI0 HOXKeByKO O6ykcy 9. K Gykce moamasiHbl Bbl-
BOAHble KOHUbI OT cratopa BTp amexrtpiiueckoro gemudgepa U BBHIBOI-
Hble KOHIBl OT KOHTAKTOB a6CO/MIOTHOH YrJOBOH CKODOCTH AJs T'HPO-
TaxoMeTpa IPHBOLA BePTHKAJbHOIO HaBeAeHHsI.

Kone6anusi, BO3HWKAIOUHE NPH OTKJIOHEHIH TOJABIIXKHOH UacTH
ruporaxoMerpa (pamMbl ¢ THPOMOTOPOM), racsTcs 3JeKTPOMarHHTHBIM
nemngepon. Mennbit crakan 29, zaxpersieHHB Ha pame /7 THpPO-
TaxOMEeTpa, PacCloJIOKeH B BO3YIIHOM 3a30pe MarHHTonpozozaa, obpa-
30BaHHOrO Kopuycom nemindepa H Kpslmkofi 28 xopmyca nemndepa,
II3TOTOBJIEGHHBIX H3 MSCKOro ikesje3a. MarHHTOmpoBOJ 3akpemJeH Ha
Kopnyce ruporaxomerpa. B maruuronpoBoge amemndepa HmMeercd Ka-
Tyumka 27 ¢ o6MOTKOH.

[Ipnaoun paboTh pemndepa 3akjalouaeTcsi B CAeLYIOILEeM: OPH Npo-
XOXKJIEHHH TOKA uepe3 KaTywKy S (puc. 18) memmcdepa BOkpyr Ka-
TYWKH o6paszyeTcss MarHHTHOE ToJje, NPOHI3biBalolliee MenHbl cTa-
kKaH I pemndepa. Ilpn nmosopore MexRHOro cTakaHa B IOCTOSIHHOM Mar-
HHTHOM II0JIE B HeM BO3HHKAlOT BHXPEeBHlE TOKH, o6pasyioliue CBOH
MAarHHTHBIH NOTOK. B pe3ysbTaTe B3aMMOIEHCTBHS MAarHHTHOro MHOJs
BHXPEBEIX TOKOB C MAaTHHUTHBIM IIOJIEM KaTYHIKM CO3ZaeTCsl MOMCHT,
HPOINOPIHOHANBHBIE CKOPOCTH IOBOpPOTA CTaKaHa, KOTOPHIH II racur
(nemndupyer) xcaebaHHs MOZBHKHOH YacTH rHPOTaXoMeTpa.
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Bpamaromutfics tpanchopmaTop ruporaxomerpa npeaHazHauyeH qasd
npeo6pa3oBaHUsl yria NMOBOPOTA POTOpPa OTHOCHTEJNBHO CTaTtopa B
3JIeKTPHUECKOe HaNpsKeHHe, BeJHYHHA KOTOPOTO NPONOPIHOHAJIbHA
yrJy HOBOPOTA.

B ruporaxoMerpe npuMeHneH I8-mojiiocHbfi OecKOHTaKTHBIl Bpa-
mawiuica Tpauchopmarop.

Potop BTp cocTOHT H3 JNHCTOB 3JEKTPOTEXHHUCCKOH cTaJH, H30-
JIHDOBAHHBIX ADYT OT Apyra H cobpaHHLIX B naker. Ilaker poropa I8
(puc. 16, 17) 3aBanbuoBaH B Kopmyce 8§ poTOpa H II30JIHPOBAH OT HEro
HECKOJNbKHMH CJIOSIMH KabeJbHo#t 6yMari, NPOKJCECHHON KJeeM.

Porop BTp uMeer ImecTh nosocoB H 0O6MOTOK Ha cebe He HeceT.
Porop 3akpemiaen BunTamMH Ha pame I7. Crarop BTp umeer BoceM-
HaJAnaTh SIBHO BblpaxeHHBIX moJiocoB. OH COCTOHT H3 makera 7 CTa-
TOpa, COOPaHHOTO H3 OT/AEJbHBIX JHCTOB 3JEKTPOTEXHNYECKOH craJjy,
Kopmlyca 6 crartopa H cexnufi /9 cratopa, KOTOpHE YKJaIblBalOTCS B
BOCEMHaUaTH naszax. JIucTel makera craTopa, CaM HakeT, KOPHyC
CTaToOpa H CeKHHH H30JHPOBAHBl JPYyr Oor Apyra KabesbHoH Oymarofl,
[IPOKJICCHHOH KJjieeM.

Cratrop BTp kpenutcs k xopmycy ruporaxomerpa Goarami 35.

IlpuHuun pa6otel Bpamalouerocs TpanchopMaTopa THPOTAXOMET-
pa 3akJIoUaeTcst B CIeAYICIIeM.

Kaxaeifi cermeHT poropa 3aHHMaer CpeiHee IIOJOXKEeHNe IOoJ Tpe-
Ms ToJitocamu cratopa (puc. 19), 4To COOTBETCTBYeT HYJeBOMY HO-
agoxennio BTp. Ha Bcex Tpex nosiocax craTtopa HMeoTcss OOMOTKH
B0306yxaeHuss A, b u B (mepeuunble), miutaemble Hampsikennem 40 B
yactotoli 500 I't or mpeoGpasomartesns. Ha nByx 6G0KOBBHIX mOJIOCAX
CTaTOpPa pAaCHOJIOKEHLl H3MEpHTEJbHble OOMOTKH a, 6 (BTOpHUHbIE),
BKJIOUEHHBIE BCTPEUHO.

Korza porop BTp uaxojauTca B HYJEBOM MCJOCKCHII, B ofeux 13-
MepHTCIbHBIX 0OMOTKAX BCJAEACTBHE DABEHCTBA 2. A. C. H HA BHIXOLE
BTp nanpsxeHue GyaeT paBHO HYJIO.

Ilpu nosopore poropa BTp BaeBo uepes 0O6MOTKY 4 NPOXOAUT
GoNbIIHA MATHHTHBI NMOTOK, TaK KaK aKTHBHAS IJOWAAb> BO3AYLIHOrO
3a30pa, yepe3 KOTOPYIO NPOXOAAT MarHHTHbIe CIJIOBbIE JIHHIIH, yBe-
JHYNBAETCS, a B OOMOTKE 6 MPOXOAHT MeHEBLIIIH MAarHUTHBIHE NOTCK,
TaK KaK aKTHBHAas MJOLLaJb BO3AYILHOTO 3a30pa yMeHbIIAercs.

B CcOOTBETCTBHM ¢ MATHHTHBIMII IOTOKaMii B o6MoTKax a 1 6 6y-
AYT HaBOAHTbCS PAa3JHYHbIE 3. M. C., PA3HOCTb KOTOPHIX MOCTYNHT Ha
Boixon BTp.

O6moTkM Bo36y:xaenuss A u B BKAIOUYEHBl IOCIENCBATENLHO, a
o6MoTKa B — mapasiesbHO HM IJIA TOro, YTOGH EeJHIHHA MarHITHO-
ro MOTOKAa BO30Y:KAEHHSI NIpH paclpefesieHHH aKTIBHLIX [JOMLafeH
BO3LYILIHOrO 3430pa MOJ MOJNIOCAMH IPH HOBOPOTE POTOPa HE H3MEHS-
Jlach, a mepepacnpefesisfnach MeKRY GOKOBBIMII IOJIOCAMII, OCTaBasSCh
B CPEJHEM IMOJIOCE ITOCTOSIHHOH IO BeqH4HHE. DTO HeoGXOAIMO IJd
COXpaHEeHHsi B OmpeJeseHHol 3onc (moxa KPOMKa poTopa & He Ie-
pefifieT KpOMKY TMOJIOCA CTATOPa @ M ) JuHEHKOH 3aBICHMOCTI BBI-
XoLHOro Hanpsixendus BTp orT yria moBopota poropa.

[Ipn nepemelieHHH pPOTOpa BJEBO YBCIHUNIBAECTCS LOTOKOCHENJe-
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‘uie 06MOTKH A, MOTOKOCLEeNNeHHe OOMOTKH b yMeHbIIaeTcs, a CyM-
MapHoe MOTOKOCIENJeHHe 3THX OOMOTOK OCTaeTcs MOCTOSAHHBIM. [loka
3TO ycJoBHe cobaionaercsi, xapaktepucTuka BTp ocraercs J#HEHHOH.
Korna KpoMka noJioca poTopa 8 nmepeHieT KPOMKY MOJIOCa CTAaTOpa e
wid d, BHIXOAINIOe HanpsxKeHHe 6yIeT OCTaBaTbC NOCTOSTHHBIM.

Texunyeckas xapakrepuctnka BTp

Hanpsixenre sos6yxaensss, B . . . . . . . . . . . . 40
actora nHTalowlero nampsxesng, [m . . . . . . . . . . 500
Yron momopoTa poropa, rpax . . -
Kpyrnsna xapakTepHCTIKil NpH Harpyske 03 KOM B/pan A 1
‘Ocratounoe manpsixcuue, MB, we Gomee . . . . . . . . . . 30
Hyacsoit ¢on, B . . . . . . . . . . . . . . . 15

Konraktet alcosoTHON CKOPOCTH HMEIOTCSI TOJBKO y THPOTaXoMer-
pa nmpHBoja BePTHKAJBHOTO HAaBeNeHHS U CAy:KaT s obecreusHHS
peKHMa THAPOCTONOPEHHS MyIIKH Ha HaulHI N0 CUTHAJYy abCcoJIoTHOH
yraoBo#i ckopocTH. as1 stoft nean x pame /7 (puc. 17) nByms BUE-
TaMH 36 ¢ IpYXHUHHEIMY wWafibaMu 87 Kpenutcst KOHTaKT 39.

KonTaxr 39 uzonuposar oT paMi npoknagkoit 38. B tex cayuadx,
KOTZla yIJioBasi CKOPOCTb KOpIyca THPOTAXOMEeTpa JOCTHUIHET BeJTHUYHHDI
0oKoso 8,5 rpax/c, KoHTaKT 39 6yaer 3aMKHYT ¢ OLHHM H3 KOHTAKTHBIX
BHHTOB 40 KJIeMMHOH nJaThl §, B 3aBHCHMOCTH OT HalpaBJEHHS Bpa-
LIeHHST.

[pu ckopoeri no 7,0 rpan/c KouTakT 6yaeT pasoMKIyT.

Texnnveckue Xa8paKTepHCTHKN rHpoTaXoMeTpoB

HanMcnoBaHHe XaDIKTePUCTHKH Fuporaxomerp BH T'uporaxomérp I'H

Maxenmanprpll curinal Ha BHIXOJE Bpaula-

fomerocss TpaHcpopmartopa, B . . . 4,7—5,3 1,6—2,0
flopor uyBcTBHTEABHOCTI rnpOTaXOMeTpa

T. A./c, e Gomee . . . 0.6 0,6
Yactora coGCTBeHHHX KoseGaHmit rnpora-

xoMeTpa, I'm . . . 9 26
KpyTtisHa \apamepncmxn eroramMeT-

pa, B-c/pan, me memee . . . . . 13 1,6

3.2. IATUHK JIHHEVHBIX YCKOPEHHNA

Hatuuk nuHelinnix vekopennit (JJIY) cocToHT H3 MasiTHHKA C
TOPCHOHOM, 3JICKTPHUECKOro AeMmndepa 1 Bpapiamouierocss tpascdop-
MaTopa, MOMeIlleHHBIX B JHTOM Kopnyce 20 (puc. 20).

JlaTuuk KpemuTCcs 4Yepe3 aMOpTH3aTOpPhl B 6GalliHe TaHKa C IO-
Moupo 60JATOB 8 Tak, YTO OCh IOJBeCa MAasiTHHKA MapaJJiejbHa OCH
KaHasna CTBOJA MNYyLIKH, a NPHBAJOUYHAS IIJIOCKOCTb — NapaJJesbHa
NJ0CKOCTH moroHa GamHuH. Ka)cabllf H3 uyeTbpeX aMOpTH3aTOPOB CO-
cTouT H3 BTYAKM I3, nByX uwamek /5 u 17, rafiku 4 H nByX waib &
H /4, MeXIy KOTOPLIMH pa3MellleHbl ceTyaTble aMopTusatopel [ u /6.
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CeTyaTble aMOPTH34TOPE! BBIOJNIHEHBl H3 TOHKOH CTasbHOil MPOBOJIOKH,
HaBHTOH B CHHpAaJb H ONPECCOBAHHOH MO pa3MepaM. AMOPTH3ATODPHI
cobupatorcs Ha Koprnyce 20. C oHOH CTOPOHBI BTyJKa OGYPTHKOM (DHK-
cupyer waHby /4, ¢ Apyrod CTOPOHH Ha BTYJKYy HaBOpauHBaercs rai-
Ka 4, xotopas KOHTpHTCcH BUHTOM 2. B rosoBkax 60JTOB HMelOTCS OT-
BEPCTIIS, cAy:alllhe. /il YRSA3KH IIPOBOJIOKOH mpl MOHTaXe gaTuHKa
Ha cObeKTe.

IlpnHuunuanbHasi as/aeKTpHYeckass cXeMma [JaTuHKa MoKaszaHa Ha
puc. 21.

DyexTpuUeCcKas CBSI3b AATUHKA C APYTHMH y3JaM#d CHCTEMEBI OCY-
LWeCTBAsIETC Yepe3 IHTeNCeNbHBIE pasbeM (Buaky) 34 (puc. 20),
3aKpenseHHBlH BUHTaMH 33 Ha Kpoliike 32. Or mITencensioro pasbeMma
XKIYT HAeT nox ckoby 6 ¥ Ha KOJMONKY 7, 3aKpeIJIeHHYi0 Ha Kophyce
AJIY. Ha a1ty xosoAKy nogBoasitCad BhIBOAHLIE KOHUB or BTp u or
aemndepa. Boisoguuie KoHibl BTp 3akpenssiiorcss ckoboii &, BLIBOI-
Hble KOHIB geMndepa — ckobo# 9.

Hns ofecneyeHHsi repMeTHYHOCTH NPHMEHEHH YIJOTHHTEJBHBIE
Koabua 26, 27 u 47 mexIy KOpPNycoM AaTydHKa H KPBIIIKOH 25, Kpbill-
Kolt 32, ropnycom I8 memndepa.

3.2.1. MasiTHHK

MasTHHK cocToHT H3 ocH 23 (pHc. 20) C 3aKpelnJieHHBIM Ha Heil
IKCHEHTPHKOM 44. Ha skcuesTpux BuHTaMmu 4] xpenurcs ymnop 43,
Ha KOTODBHIH HazeBaeTcs DE3HHOBHIH aMopTH3aTop 42, mpenoxpassiio-
IMHE MOABHIKHYIO YacTh TAaTYHKA OT YAAPOR IPH OTKJIOHEHH;I.

OnHH KOHel OCH, BHYTPH KOTODOIO NPOXOIUT TOpCHOU 29, ommpa-
€TCsl Ha BHyTDeHHee KOJbLO MOJLIMINHHUKA J5, puKcHpyeMoro raii-
kot 30. Hapyv:kHoe KOAbLIO NOAUIHNHIKA CBOHM (aHueM KecTKo
KpenuTed X Kophnycy npubopa. TOpPCHOH OZHHM KOHIOM JKECTKO CBA-
3ad nakaankofl 3/ ¢ kpoHuuTeHHOM /2, 3aKpellieHHBIM Ha Kophyce
Darunxa Buntamu /7. J[pyruM KOHLOM TOpPCHOH 3aKpenJseH Ha OCH
niactiiHol 24 u wrudrom 22,

B nonepeuHoM ceueHHH TOPCHOH iMeer pasmephl 0,65X4 MM.

BTopo#i KOHeLl OCH ONHpPAeTCss Ha BHYTPEHHee KOJbIO NOJMIMNHH-
Ka 45, duKCHPYeMOro BHHTOM 48, a Hapy:KHOe KOJbLO0 MOAIMHMHHKA
JKECTKO KPCIHTCH CBOMM dJaHieM K Kopnycy /8 sjeKTpHUecKoro geMIl-
¢depa, KecTKO CBs3aHHOTO C KOpHycoM npubopa.

3.2.2, Nemndgep

Konefannda, BO3HHKAIIIHE NPH OTKJIOHEHHH MAaATHHKA, racaTcs
3JIEKTPOMarHiTHEIM deMOdepoM.

Mennmit crakan 46 (puc. 20), 3axpenyicHHBIA Ha OCH, PACIOJIOKeH
B BO3AYLIHOM 3a30pe MACHHTONPOBOLA, 0OOpPa30BAHHOIO KOPIYCOM
nemrgepa ¥ KpHukoil 2/ xopnyca neMmndepa, H3TOTOBJEHHBIX H3
msirgoro keqeza. Kopnyce nemndepa 3akpenseH Ha KOpPHyce JaTUHKa.
B marmnrcnposose meMmdgepa uMeercs kaTynika /9.

IIpnnoun paborel pemndepa AaTudka JHHERHBIX YCKOPEHHH H
Jemndepa THPOTAXOMETPOB OJHH H TOT KC.
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3.2.3. Bpamawmmuiica Tpancpopmarop

Bpamatomuiics tpanchopMarop npeiHa3HaueH s IIpeobpaszoBa
HHA yrJa NOBOPOTA POTOPa OTHOCHTENbHO CTaTopa B 3JEKTPHUECKOE
HanpsKeHHe, BeJHUHHAa KOTOPOr'0 NPONOPUIHOHAJBbHA YIJYy HOBOPOTA

B naruuke, Tak ke KaK W B THpPOTaxoMerpax, InpHMeHeH 18-mo
JIIOCHBIH 6ecKOHTAKTHBIH Bpallamlluics TpaHchopMmaTop.

Porop BTp cocToHMT M3 JIMCTOB 3JI€KTPOT€XHHYECKOH cTanH, H30-
JIMPOBAHHBIX APYr OT Apyra u cobpadHBIX B naket. [laxer 37 (puc.20)
poropa 3aBaJbllOBaH B KOpHyce 36 poTOpa M H30JHPOBAH OT HEro He
CKOJIBKHMII CJIOSIMU KabeJbHOH 6YMarH, NPOKJIeeHHOH KieeM.

Potop BTp umeer mecTh moJiocOB W 0OMOTOK Ha cebe He HeceT
Porop 3axpemsien BuHTamu 28 Ha ocu 23. Cratop BTp umeer Bocewm
HaAUaTh ABHO BbIpaxieHHBIX NOJiccoB. OH COCTOHT H3 makeTa 39 cra
TOpa, CO6PAHHOTO M3 OTIEJBHBIX JIHCTOB 3JIEKTPOTEXHHUECKOH cTaJju
kKopnyca 40 cratopa H Cekuuii 38, KOTOPEIE YKJIaAHIBAIOTCS B BOCEM:
HaauaTH masaX. JIHCTH makeTra CTaTtopa, caM HakeT, KOPIyC CTATOp3
H CeKlMH HM30JHPOBAHEI APYr OT JApyra KabejbHo# 6ymaroli, mpokJe:
endol kiaeeM. Cratop BTp kpenmurcs X xopmycy naTdyika BHHTamu /0.

ITpununn paGotel BTp patunxa auHeHHbXx yckopeHu#i u BTp rupo
TaXOMETPOB OJHH H TOT ¥Ke.

Texuuyeckas xapaxrepacruka BTp

Hanpsixkenne Bo3Oyxknpennsi, B . e )
YacToTa MITAKOWIEr0 HAMPSIKEHI, e . . . . . . . . . .50
Yrom nosopora poropa, rpag . -
KpyTisHa xapaxTepiCTHKI IpPIl Harp }31\e 3 3 A\O‘T B/pu o ¢
Ocratourioe nanpsixenne, MB . . . . .. . . . .70
Hyaesoil ¢on, MB, He Gomee . . . . . . . . . . . .3

Texruueckas XapakTepUCTHKA JaTuyXa JuHeRHsiX ycKopeHuid

Kpyrusua, B/g, He MeHee . 1.4
Jlnana3oH H3MCPEHHA YCKODCHHI, g, He MeHee 1
Co6crBerniag yacrota, [ . 9
OTHOCHTCIbIBIH Koaq)(pnuuem :Le\mcphpozsaum (COOTBGTCTB\CT 6 me-
peGeram) R e .. 02

3.3. NEPBAA PACIIPEAEJIMTEJBbHAS KOPOBKA

TMepBast pacmpeneantensHas xopobka (KI1-M) npensasnauena mis
pasMelleHHs YCHJANTeNel, KOMIeHCAaTOpa, PeryJHPOBOYHHIX, IIYCKOBBI
H KOMMYTAIHOHHBIX 3JIEMEHTOB CXEMBI CTaOHAH3ATOPA.

PerymnupoBounsle pezuctopel 20 (puc. 22) ¥ 22 3aKPHTH OTHENb-
HOH CBeMHOH KphlIKO# 33.

ox sToM Ke KpPBIKOH yCTAHOBJEHB pede I, KOTOpOe HCIOJb3Y-
eTcs B KAyecTBe YCHJINTENsT MOLIHOCTH HPH NOJYyaBTOMATHUECKOM Ha:
BeIEHHH B IOPH3OHTANLHON IJIOCKOCTH M paboTaeT B Bn6pauHOHH0M
peKHMe, MpeloXPaHHTeNH 26, cayrkalllie AJs 3allUThl ened OoT To-
KOBBIX NEPerpysok, ¥ MHKPOBHIKAOUaTesb 2/, C MHOMOIILI KOTOPOTC
OpH HeoOXOAHMOCTH LIYHTHPYETCA PE3HCTOP 20,
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KomneHncatop 4 ¥ ABa B3auMO3aMeHSIeMBIX YCHJIHTENS 3 NPHBOLOB
OpPHU30HTAJIBHOr0 H BEPTHKAJBHOTO HaBeJEHHS B KODPOOKE pacroJo-
<€Hbl HENOCPENCTBEHHO II0J BepxHe# KpHILIKOH S84, YTO YBEIHUHBAET
eIVIO0TAAYY BEIXOJAHBIX JIAMI YCUJAHMTeJeH U NO3BOJSAET 3aMeHSTb YCH-
'UTeJIb ¥ KOMIIEHCATOp, He CHUMAas KOpOOKH C MeCcTa KpelJeHHs B
‘aHKe.

IlepBas pacnpenesuTesbHass KOpoGxa COCTOHT W3 JIUTOTO aJIOMH-
[HEBOTO KOpPIIyca 5, 3aKpLIBAEMOro C JBYX CTOPOH JHTBLIMH KDBIIIKaMH
'9 u 34. Ha xopnyce 5 gpenurcs tabauuka 62 ¢ AelHMAaJbHHIM HO-
tepom Kopobxu KI-M. K kopnycy c¢ JIBYX CTOPOH KpensTcs 3JIeKTpO-
vieMeHThl KOpo6kH. C oxHOH CTOPOHEI KOpmyca & pachoJOXKeHBl BO-
'eMb DeryJHPYeMEIX Pe3HCTOpPOB 22, miaTa 25 ¢ NAThIO NpeloXpaHH-
enaMu 26, pesucrop 20, MHKpOBBbIKniouateab 2/, ckoba 28, cayxka-
gas AJd yCTaHOBKH peJse [, KOMrmeHcatop 4, JBa B3aHMO3aMeHAEMBbIX
'CHANTeNS 3, yeThipe KOHLeHcaTopa 6 u 7, pene 8 ¥ naara 2.

Pesucroper 22 xpensitca K naHesau 23 rafiko#, xoTopas OJHOBpe-
1€HHO KaBHT Ha IPYXKHHY 49, cayxamryio mis ynep:kauHs ocefl pe-
{HCTOPOB.

[Tanenp 23 xpenuTcs BUHTAMHU K NSTH CTOHKaM 35, KOTOpLIE, B CBOIO
yuepesib, KpensiTcad K Kopnycy .

Ha napy:xHOl CTOpOHe mHaHeJH BBHICPABHPOBAHBEl HAIIHCH, NOKa-
JBIBAIOLIHE Ha3HAYEHHE Pe3HCTOPOB:

BITA — nas ycTpaHeHuss caMoxojga H GaJJaHCHPOBKH HaBOJOYHBIX
KOpOoCcTeH NpHBOJAA TOPH3OHTAJNBHOrO HaBeneHus B pexume «[loxy-
1BTOMATY;

HA-ITIA — nns perynupoBru KosGUUNEHTa YCHICHUS CHIHAJJa ¢
1aTYHKOB JaBJeHHA B pexuMe «ABTomat» n «[losyaBTOMaTs;

YTH u YBH — nns ‘perynupoBke KO3DQHIHEHTa YCHJIEHHS MPH-
302 TOPH3OHTAJNbHOTO H BEPTUKAJLHOTO HABEJEHHS B pexuMme <«AB-
[OMAT»;

I'TTH u I'TBH — pna peryaupoBk# crenedu AeMndHpoBaHHA NPH-
30A0B TOPH3OHTAJBHOIO H BEPTHUKAaJLHOrO HaBeJEHHH B pexuMe «AB-
roMar»;

HJIY — nast perynupoBkE Ko3(GGdHLIMEHTa YCHJIEHHS CHrHajma C gatT-
1HKa JIIHeHHBIX YCKOpeHHuH.

Huns yno6erBa perymupoBanus Ha ocd pesucropos JJIY, HOIIA,
OA, BITA, YTH, YBH, I'TTH, I'TBH c noMouisio BuHTOB 47 yKpen-
neHbl aUMOBl 48, mpencTasasionde coboi HHCKH ¢ neqeHHsMu. Hyue-
BLlE NEJIeHHSA JUMOOB COBMaMAIOT C PHUCKAMH Ha BTYJKaX 24 NpH BEI-
BENEHHOM [IOJIOXKEHHH PE3HCTOPOB,

K nmanenu 23 nByMs BHHTaMHU KpPemuTCd Takxke Iata 25 ¢ HATBIO
mpegoxpanurensamMu 26. IlpenoxpaHuTenu BCTaBJeHBl B KOHTAKTHHIE
ryOKH 27, KOTOpHle NPHKJENAHB BMECTe C JenecTkamH K miate. Ha
HapYyKHOH CTOpDOHe MJaThl HMEITCHA YCIOBHLIE 0603HAUEHHS MNpPENOX-
paHuTeJsell, TOKa3bIBAIOUIHE HX Ha3HAUEHHUeE:

Al u A2 — nns npenoxpaHeHus uenel, 3amycka asuratenst [1J1-2,
CHAPOCTONIOPEHHS ¥ [NpPHMBENEHHS K YIVIY 3apaAXaHusd OT HEPerpysok
B pexuMe «ABTOMATY;
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ITA — g5t mpegoxpaHeHHs uenedl YHpaBJeHHS OT NEPErpy3ok mp
pabore cucreMbl B pexkume «llonyasromars;

Y1-¥Y2 — nns npenoxpaHeHHs nepBHYHBIX OOMOTOK CHJIOBBIX TPaHC
(opMaTOpPOB OT IEPEerpy3ok.

Pesucrop 20 cayXHT AJNS PEryJHpOBKH MAaKCHMAaJbHOH HABOLOY
Holl 1 nepe6pOCOUHGH CKOpocTedl HaBeleHHS B TOPH30HTAJNLHOH RHJOC
kocTd. OH KpenHTecs K ckobe /7 sunTOM /6 u raitkol. Ckoba 17 Kpe
nuTcd K naHeaH 23 AByMs BuHTamMH. Ha maHemu 23 pafoM ¢ pe3HcTo
poM 20 ycTaHOBJEeH MHKPOBHIKAKOUATeJaL 2/ AJMS IIYHTHPOBAaHHA pe
sucropa 20.

Uernipe KOHAeHcaTopa 6 H 7 coGpaHbl B MaKET C HOMOUIbIO CKO
6bl 9, KOTOpast KPENHTCS K KOPNYCY UeTHIPbMS BHHTAMH.

Komnencarop 4 u ycuiautean 3 KpemsaTcs K KOPIOYCY YeTHIPbM!
BHHTAMH KaXKJblii.

Pesne § xpenurcs X kopnycy § ¢ momoulbio uersipex raex. C apyroi
CTOPDCHBI KOpIlyCca PacHoJOXKeHb pese 64 W 67, naatel 70, 71 u 7.
C 3JICKTPO3JCMEHTaMH, CHJIOBLIE TPaHCHOPMATOPHl 52, COCLHHHTENbHAS
Kolonka 54 nns pene I, pe3sHCTOPBI 59, KOHTAKTOPbl 56 H 63 11 HAKO

HeYHHKH 53, 57, 58, 59, 60, 61 u 66.

Ha a1y Xe cTOpPOHY BHLIXOAST KOHTAKTAMH YCTAHOBJEHHLIE C TIPO
THBONOJIOXHOH CTOPOHB! KOMOAKH 50, 51 1 54 njis sJeKTpHUEeCcKOl CRS
3H pacnpefenHTeNbHOl KOpOOKH uepe3 OTBETHbIE BCTABKH € YCHIHTE
JaMu 3 1 KoOMIOeHcaTopoM 4.

Pene 64 xpenurcst K KOPIyCy ¢ NOMOIIbIO JBYX BHHTOB.

IBa cunosrix TpaHchopmaropa H2 KpensTcs K KOPIYCY KaxAbl
YETHIPLMS BHHTaMH.

Kosoaxa 54 xpenuTcs K KOpnycy ABYMS BHHTaMH.

Pesucropst 55 xpensitcsi HemOCpPeACTBEHHO K KOpPOycCy § ¢ no
MOIIBIO BHHTA H FafKH yepe3 H30JAILHOHHEE BTYJKH.

Ilnata 65 kpemuTcs yeThIpbMs BHHTAMH K croftke 37, KoTopas, i
CBOXO OYepenb, KPEIHTCS K KOpHycy 5.

Tpu nnatw 70, 71 u 72 ycraHOBJEHb Ha KOpIyce ofHa HaX IpYyrof
uyepe3 CTOHKH 68 ¢ momoubio yeThipex BHHTOB 69. IlnaThl npegunasua:
YeHBl 15 KPEemJICHHUS JeKTPOPaAH03eMEHTOB.

DJIeKTpHYeCKas CBSI3b MepBOH paclnpeleNHTeNbHOH KOPOOKH ¢ ApY:
THMH NpHGOpPaMH CHCTEMbl OCYILIECTBJAsierca uepe3 Buaru 12, 13, |4
u 15, coorBercTBytolllMe HITENCeJbHEM paszbemam 1114, 115, 111, HI3)
BUIKH /I W 19 cayxkar A5 cnopefeseHuss HeHCIpaBHOCTeH CTabHan
3aTopa 1 IPOBePKH pabOTHl KOMIEHCATGPA B COOTBETCTBHH C HHCTDPYK:
uue#l mo skcnayaranud BbK1.370.058 13/C. Kaxkpmas BHIKa KpENnHTCS
K KOPHYCY & C HOMOLIBIO UeThipeX BHHTOB.

s HCKJIUeHHS HeNpaBHJbHOIC TNOAKAMOUEHHS NPH  MOHTAXKE
LITENCETbHBIX PAa3beMOB KOPOOKH H COEAMHHTENbHBIX XKIYTOB [ABe BHJ
KH OKpalleHbl B KPAaCHBIH I[BET, K HHM HNOJCOCAHHSIOTCH OTBETHLIE PO
3€TKH, OKpallleHHbIe COOTBETCTBEHHO. Ha KoHTpoabHble BHAKH [ u [
YCTAHOBJEHB OTBETHbIE YacTH — PO3eTKH /0 u 18 ¢ mepeMBIYKaMH.

Hasa npenoxpaneHuss KOpoOKH OT HONaAaHHA BHYTPb NbIJIH H BJIArt
K Kpblikam 29, 38 u 84 u nop suaku 11, 12, 13, 14, 15 n 19 wren
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CeJIbHBIX pPa3BEMOB NOCTABJEHBl VIJIOTHHTENbHBIE DPE3HHOBBIE KOJb-
na 30, 31, 32 u 36.

[lepras pacnpenenurenpHas KOpoOka KpPEMHTCS HA YETHIPEX aMop-
TH3aTOPaxX ¢ NOMOIlbio 60saTOB. Kaxablfi aMOpPTH3aTOpP COCTOHT H3
BTYJKH 39, nByX xoanaukoB 40 u 44 u nByx wkoneu 41 u 45, mMexny
KOTOPBIMH pacHoJOXKeHbl COGCTBEHHO PEe3HHOBBIE aMOPTH3ATODPHI 38,
42 u 43. Brynka 39 ofecneynBaeT HOPMAJbHYIO 3aTSKKY aMOpTH3a-
TOPOB NpH YCTaHOBKe KOPOOKHM B TaHKe. Kopmyc KOpoGKH 3jekTpHue-
CKH coelHHeH ¢ ofImeH «Maccoil» yepe3 JBe NMepeMblukH 46, yCTaHOB-
JIEHHBIE B aMOPTH3aTOpPaX.

IIpuBuENHaNTbHAA JMEKTPHYECKass CXeMa MNEPBOH pacuperesiTe/ b-
HOH KOPOOKE H306paxkeHa Ha puc. 23.

3.3.1. DneKTPOHHbBIE YCHINTEJH

DNeKTPOHHBIH YCHJNHTENb NPHBOJA BEPTHKAJBHOIO HaBeLeHIs
npenHa3HayeH I/ YCHJIEHHS CHrHAJOB, HOCTYMAWIHX OT AaTUHKa yr-
7a M THDPOTaxoOMeTpa, HAYIIMX Ha YIpPaBJASIOINHE OGMOTKH 3JIEKTpPO-
Marsura NpHBOJA BEPTHKAJbHOIO HaBELEHHS.

DJIeKTPOHHBIA YCHJAHTENb HPHBOAA TOPH30HTAJNBHOTO HaBeXeHHS
OpefHa3zHAYeH I/ YCHJIEHHS CHrHAana, NMOCTYNAIOEro OT HHAYKTHB-
HBIX NAaTYHKOB AaBJEHHS, B pexkuMe «llosmyaBroMar» u OJs YCHJIEHUs
CHTHAJIOB, NMOCTYHAIOMIHX OT AaTyHKa yriia, THPOTAXOMeTpa, LaTYHKa
MHHEHHBIX YCKOPeHHH H HHAYKTHBHBIX HaTYHKOB JaBJEHHS, B PeKH-
ve «ABTOMATY.

Ycunurenb pasmelted Ha waccu 4 (puc. 24) ¥ nnare /2, Ha Ko-
rOPBIX KpensaTcs anektposneMeHTH. C BepXHEM CTOPOHBI YCHAHTENS
JacNosioXeHs TpaHchopMaTop 6, NBe JAMIOBHE NMaHeNd 7 ¢ JaMIa-
un [, nBe namnel 2 Ha ckobax &, NPHUKDeMJEHHbIE K NJaTe, H pe3H-
:rop 8. JlamnoBble maHenu 7 yCTAHOBJIEHB Ha yrojkax 9, mpukpen-
TeHHBIX K Iiaccu 4. Jlamnel / yKpennsiloTCs CBEpXY JAepiKaTensMu 3.
C HpPOTHBONOJOMKHOH CTOPOHBI IIACCH yCTaHOBJeHAa NeyaTHas NJa-
ra /2 ¢ 4eTHIPHAAUATHIO PE3UCTOPAMH H YETBIPbMS KOHIEHCATOPaMH.
Iass momcoeqHHeHHs] KOHIOB 3a3eMJICHHS CJAYXKHT HakoHeyHHK [0

DNIeKTpHYECKOe COeNHHEHHE YCHJIHTENsl C MepBOH pacnpepe/HTeNb-
joll KOpOGKOH oOCylIecTBJsieTCsl 4uepes KONoAKY [4, CMOHTHPOBAHHYIO -
ia ckobe /7. CroGa KpemuTcs K WIACCH 3aKJeNKaMH. YCTaHOBKa yCH-
IHTeN1sl B KOPOGKy ob6ecrneuHBaeTcs NpHMeHeHHeM KOJNOAKH /4 ¢ JOBH-
eNIIMH. YCHJIHTENb KPENHUTCE B KOpoOKe yeTHpbMS BHHTaMH 3.

Yeumurens (puc. 25) COCTOHT H3 CaeAyIOMUX (YHKIHOHAJbHBIX
73J10B:

— JBYXKacKagHoro ycunautens Hanpsxenus (YH), cobpanuoro Ha
ramne JI1 6H17b-B. Ileppriii Kackax co6paH HO pPeOCTATHO-eMKOCT-
oit cxeme (R1, R3, R4, R6 u Cl), a BTOpo#i — 0 peocTaTHO-TpaHC-
bopmaroproit (R2, R5, C2 u Tpl), pesucropnl R18—R21 npenrnasua-
leHbt /51 6aJlaHCHPOBKH HaYaJbHBIX TOKOB YCHJIHTEJIS;

— OJHONOJYNEPHONHOTO  (PAa30YyBCTBHTENBHOrO  BLINPSIMHTENS
®YB), cocrosiilero 3 BHIOPAMHTENBbHO-Ipe06pa30BaTeNbHON JaMILL
12 tuna 6H17B-B, pesncropos Harpysxin R11 u R12, ¢uaprpa C3 u
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C4, pesucropor Harpysku R8 u RY, cerounnx pesucropos R7 u RI10.
®a30uyBCTBHTEABHBI BBIIPAMUTeJNb NHTaeTc oT obmorox [II, IV
u III', V cunosoro Tpancddépmaropa KI-Tpl pas ycunurens YI wu
KI1-Tp2 nasa ycunutens ¥YB, a curzana sa ®UB nmogaercss oT 06MOTOK
IT u I1I npomexyTtounoro Tpanogpopmaropa (Tpl);

— JABYXTAaKTHOTO YCHJHTeNs MOIIHOCTH (¥YM), co6paHBOro Ha JaM-
nax JI3 u JI4 tuna 6I11I1-B, pesucropax R13 u R17 (pesucropnl aB-
TOMATHUeCKOro cMellenus). s peryJHpoBKH B MeHblIEM HHTEpBaJie
HCIIOJIB3YIOTCS ABa NapaJljelbHO BKJIOUEHHBIX PE3UCTOpa, OAMH  H3
KoTOpbIX moctosAHuell (R13), a BTopoit (R17) moaGupaercs;

— uctounukoB nuranua (MII), coctosmux U3 cunoBoro Tpancdop-
matopa KI1-Tpl mas ycunutens ¥YI' u KI1-Tp2 mis ycunurens ¥YB n
BhHIIpSAMHTesRell, cOBpaHHbIX O MOCTOBOH cXeMe BLIIPAMJEGHHUS Ha IO-
JynpooauukoBblx puogax KIl-Ib—KI1-A8 mns yceunutens Y[ uin
K1-I9—K1-112 pna yeunutens ¥YB tuna J12376.

[T-o6pasupi#t pnabTp THoa RC: K1-C3, K1-C4 u K1-R31 nasa ycu-
qutens ¥YI' winn K1-Cl, K1-C2 1 K1-R32 nas ycunurens YB.

B pexiiMe aBTOMAaTHYECKOrO HaBeJeHHS CyMMapHBIM aMIJIHTYAHO-
MOILYJHPOBAHHEIH CHrHAJ NOCTYNaeT Ha YIPAaBJSIONYIO CETKY IIePBOro
kackana (JI1) (B ycusurene YI' curman ot JJIY mocrymaer Ha Ka-
TOAHYK HArpy3Ky), yCHJIHMBAETCA HM H UEpe3 IMEPEXONHYIO IEeMOuKy
Cl—R6 mnoctymaer Ha yOpaBAsOILYI0 CETKY BTOPOro Kackajaa
YH (JI1). C anona Broporo kackaga YH (JI1) uepes pasmemutensn-
Hyw emkocth C2 curHaj mocTymaeT Ha nepBHuHYID 06MOTKY (1)
TpaHchopmatopa Tpl.

Co Bropuunwbx o6motox II u IIl Tpancpopmaropa Tpl curHan B
npoTHBO(a3e MOCTYNaeT Ha VIPaBJASIIHE CETKH JaMIel JI2, aHOAH
KoTopoli muraoTcs cuHdasHo or obmortok III, IV u III’, V cunosoro
tpaHcthopmartopa K1-Tpl (mau K1-Tp2). Taxum obpasom, obe moJo-
BHHBI JlaMNBl JI2 OponmycKamT TOK OZHOBPEMEHHO M TOJBKO IPH IOJO-
JKHTENbHOM INOJYIEepHOAE NMHTAMNIEro (ONOPHOro) HaNpsXKeHHS, a Tak
KaK HalpsiKeHHe CHrHazla nopaercs Ha ceTkH (J12) B mpoTtHsodase,
TO TOK B OJIHOH MOJIOBHHE JaMnel OyJeT yBeJHYHBATBCHA, a B ADY-
rofl — yMeHbLIAThCH.

PasHocTs aHOgHBIX TOKOB (JI2) mporekaer uepes pesHCTOpH Ha-
rpy3ku (R8 um R9) m cosmaer sa HuX naneHHe HanmpsKeHHA (Ugus),
BeJHYIiHA KOTOPOrO NPOIOPIHOHAJbHA BeJAHYHMHE CHrHaja, a 3HaK Co-
OTBeTCTBYeT (haze yIpapjsiiolllerd CHrHana. JTO HalpsXkeHHe NOCTY-
naeT Ha YIOpAaBAAIOIIME CETKH JaMIbl YCHAHTens MomHoctH (JI3
u JI4). Harpyskoli ycuaIuTens MOINHOCTH CJay»XKaT OGMOTKH yIpas-
JIEHHs 3JeKTpoMarsuTos rugpoycuautens I'Y-O9M1 (1 u V) paa ¥B
uau yacoca H-9MI (I1 u I1) u ¥YT.

B pexume «IlosyaBromar» Ha BXOA ycHJHTeJd Y] mocTymaer cur-
Haa OC OT HHAYKTHUBHBIX NATUUKOB HaBJEHHS.

Ycunenuni#t curian nocrynaet 8 ®UB. Harpyskoii ®UB cayxar
o6motkH pesne K1-P7 (5—6) u K1-P7 (7—8).

Texnuueckas XapakTePUCTHKA

KpyTH3sHa XapaKTepHCTHKH YCHJHTENS, MA/MB He MeHee . 01
Pasnocrs TOkOB, MA, He MeHee . . e e . 20
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3.3.2. Komnencarop

Komnencatop mpenHasHaueH [ aBTOMAaTIHeCcKOH KOMIEHCALHH
CTATHCTHYESCKOrO yrjla pacCcoracoBaHHs MeXAy cTabHIM3HPOBaHHOM
JIMHHE!l NpHIeNUBAHUA W CTAGUJIH3UPOBAHHLIM IIOJOXKEeHHeM IIyIIKH B
BepTHKAJIBHOH IJIOCKOCTH, BO3HHKAIILEIO B pesysabTaTe pasbpoca Ima-
PaMEeTPOB 3JEMEHTOB CXeMbl IIPH AJHTeJbHOH pabGoTe amlapaTyphl.

DnenMeHTH KOMOEHCATOpa pasMellieHsl Ha kopuyce 10 (puc. 26).
C oaHoil CTOPOHB Kopmyca pasMeluenbl TpaHcdopmarop /1, cxobbl !
H /2, GecKOHTaKTHBIN cenbclH-TpaHchopMarop 2, ABYyX(hasublli HHAYK-
LHOHNLIA 3JeKTPOJABHTaTenb J, BUHTAMH Kpenutcsl ckoba [§ ¢ me-
vatHolt mnatoil /4. Ha naate pacnosoxeHb! pe3nctop /7 ¥ KOHACH-
catopn 18.

C 1pyrofi cTcpoHbl KOpIyca pacnosoxenbl 3y6yaThie Kojaeca 5 |
8, mpyxKnra 6, HoxeBast Koaoaka [6, BHHTH 9.

Ocb 3JeETpOABUTaTENsT 3 cOenuHseTCS C .3y6UaThM KOJecoM § pe-
nyktopa 4, ay6uaTee KoJeco peayKropa coelHHsercss ¢ 3y0uaThiM KO-
Jecoy & cesibCHHA TpaHchopMaropa.

Jns npenoxpaHeHHs OT IONAJaHHS IBUIH H TPSI3H Ha 3JEKTPO3Je-
MEHTBI, a TaKxKe B 3y6uaTbie Iepenaysl KOMIIEHCATOP 3aKDPHIT CBEPXY
KonmakoMm /3, KOTOpHIH KPENHTCH Ha BOCbMH BHHTAaX K kKopmycy [0,
CHII3y — NJIACTHHOH 7.

DJIeKTpHUECKOe COeJHHeHHe KOMIIGHCAaTopa C IepBOi paclpene-
JIUTENBHON KOPOGKOH OCYLIeCcTBJseTCsl yepe3 HOXKEBYIO KOJOAKY 16,
CMOHTHPOBAHHYIO Ha Kopryce /0. YcraHoBka KomIleHcaTopa B KOpOG-
Ky ofecrmeyuBaeTcd IpUMEHeHHeM HOMKEBOH KOJOAKH C JIOBUTEJSMH.
KoMmencarop KpemuTest K KOpoOKe YeThHIpbMA BEHTaMu 9.

B kauecrtBe YyBCTBHTENBHOrO 3JeMeHTa KOMIIEHCATOpa, OUpefAend-
IOLIIETO0 HaJHYHe CTATHCTHUECKOTO yrJja pacCoriacoBaHus Mexay cTa-
OHIM3MPOBAHHON JHHHEH IPHUENUBAHUSA W CTaGHIU3HPOBAHHBEIM OJIO-
XeHueM OymkH csbimie 0,5 T. #., HCosb3yeTcsl KOHTAKTHOE YCTPOHCT-
8o IIT-K¥1 (puc. 27), pacmosoxeHHOe Ha aBTOMaTe CTAbWIU3ANUH
FOJIOBHOTO 3€pKajia, KOHTAKTHBHE JaMesaH KOTOpPOTO OINpelensiioT JH-
HHIO IPHLEJHBAHHA, a IOJN3YHKH — IIOJIOXKEeHHe OCH KaHaja CTBoJa
NyUIKH.

B n306pakeHHOM Ha PHCYHKe IOJIOXKEHHH KOHTaKTHOE YyCTPOHCTBO
JIHHHH TPHUEJHBAHHS H OCb CTBOJIA NYIIKM TNapaJijejbHbl. KOHTaKT-
HOe YCTPOHCTBO yIpaBJjsieT HalpaBjJeHHeM BpalleHHsa ABYyx¢aszHoro
HHAYKLHOHHOrO 3JeKTPOABHTATES, SABJIAKIIErOCS HCIOJHUTENbHBIM
37leMeHTOM KOMIIEHCAaTOpa; BaJl JBUTaTeJs yepe3 NMOHMKAWOIMHMA pe-
ILYKTOp ¢ InepenartouHslM oTHolleHreMm {=100000 cBs3an ¢ poTopoMm
ceJbCHHA aBTOMAaTHuUecKOH BrIBepkH Kp-M2.

®asza u aMINIHTy[Ja CHrHaja BBIBEPKH, CHHMAaeMOro CO BTOPHYHOH
06MOTKH cesbcuHa Kp-M2 u mocTynamliero Ha BXOJ YCHJIHTEJS BMe-
€T€ CO BCeMH OCTAJbHBIMH CHTHAJaMH, ONPeleJAI0TCs yIJIoM IIOBODPO-
Ta poTopa cenbcuHa TpaHchopmatopa Kp-M2. Cummerpuuysble 006-
MoTKH (5—2), (6—4) sneKTpogBHTraTesNs COeIHHEHbl CO BTOPHYHOMN
obMoTkoll (5—6) Tpaucdopmaropa Kp-Tpl. Ilpu orcyTcTBHH pacco-
T7ACOBAHHA MeXIy JIHHHeH NPHIEeNHMBAHHS H OCBIO KaHalla CTBOJA
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myuwkii (MOJ3YHOK KOHTAKTHOTO YCTpOiicTBAa HAXOAHMTCA B HeliTpaJb-
HOM NOJIOXKEHHH) uepe3 OOMOTKH 3JEKTDOABHratessl HPOXCAST DaB-
Hble TOKI, co3gaBaeMmble B 06MOTKax (5—2), (6—4) MarruTHbe ToO-
TOKH B3aMMOKOMNeHCHpyIoTcs. [IpH 3TOM ABHraTefdb OCTaeTcss B HY-
JIEBOM TIOJIO2KEHHH.

IlpH HanHUHH CTaTHYECKOro PaccorjiacOBaHHi MeXJy OChbl0 KaHa-
Jla CTBOJIa NYIIKM H JHHHeH npunesHBaHHA (HanpHMEp, HapylleHHe
fajaca 3JEKTPOHHOTO YCHJIHTeNs, cOHBaHHe HYJEBOTO IOJOMEeHH:H
Bpaulaiouierocss TpaHchopmaropa npHlesa H T. A.) TNOJ3YHOK KOH-
TakTHOro ycrpofictsa IIT-KY1 cmentaerca, u oJHa H3 ynpaBJAIOIIHX
noJyoOMOTOK ABHMraTesisi KoMneHcatopa o0ecTOUHBaeTCA. JIEKTPO-
JBUTaTeNb HauHHaeT BpallaTbCi H Pa3BOpauMBaeT DOTOP CeJbCHHA
OTHOCHTeJIbHO CTATOPa, CO BTOPHUHON OOMOTKH CeJbCHHA uepe3 pesH-
crop Kp-R! Ha Bxox ycunurensa npusoia BH mocTynaer HampsxKe-
HHe, 110 (pase NMPOTHBONOJOXKHOE HANPSAXKEHHIO BO3HHKAIOUWEH OLIHOKH.
[lymka HauwHaeT mepeMemlaTbCcsl B COTJIACOBaHHOE C JIHHHel mpHIe-
JUBAHHS NOJOXKEHHe, H MOJ3YHOK KOHTaKTHOro ycTpoiicTBa HPHXOAMT
B HeliTpaJbHOe nosoxenue. Cucrema GanaHcipyeTcs.

Ewmkoctu Kp-C4, Kp-C5, Kp-Cb cayxat ansg coznanus tpebyemMoro
(a30BOTO CABHIra MeXJy ONOPHHIM HaNpfAxeHHeM YCHJHTeJs NpHBOAA
BEPTHKAJbHOrO HaBeJEHHS M CHUTHAJIOM, HOCTYHAmIIHM ¢ KOMIeHca-
TOpAa.

J1st OTKJIOUeHHA KOMIIeHCaTopa NPH HaBefeHHH HCIOJb3yeTcs KOH-
tTakTHoe ycTpoiictBo IIT-K¥Y5, pacmosokeHHOoe B InpHlesne, KOTOpoe
OTKJIIOYAeT «3eMJI» OT YNPaBJAOIIHX OOMOTOK 3JeKTpOJBHraTesst
KOMIIeHcaTopa.

TexHuueckas XapaKTepUCTHKa

Hanpsaxenue nutanus, B . . . . . . . . . . . , 40
UYacrora, ' Ce e . . 500
MaxkcuManbHOe  HanpsikeHHe Ha Beixoge, MB . . . . . . 450%50

JByxdasubpli HHOYKIHOHHBIH TeNJIOCTOHKHH 3JEKTpOLBHIraTesb
JANJ-0,56 TA siBagerca HCHOJHHTEJbHBIM 3J€MEHTOM, BpaHlaiolIHM
ceslbCHH-TpaHcopMaTop KOMIieHcaTopa.

ODJIeKTpOABHTaTeNb IIOMEIleH B aJiOMHHHeBHH Kopnyc 4 (puc. 28)
C MaKeTOM CTAaTOPHBIX KoJel. Ha BHyTpenHem cratope 3, saapMmupo-
BAHHOM B KpbllIKe 2, pasMelleHbl JBe OOMOTKH 9 (BO36YyXKICHHS H
ynpaBJeHHsi), CABHHYTble B NPOCTPAHCTBE OTHOCHTENBHO APYT Apyra
Ha 90°.

Porop 5, BEINONHEHHE B BHjle TOHKOCTEHHOTO aJIOMHHHEBOTO CTa-
KaHa, 3aKpenJIeHHOr0 Ha BaJy 6, Bpamlaercsa B ABYX WIAPHKONOAUIHMI-
HUKax 7 W [0, npuyeM IIapPHKONOAUIHNHHK 7 yCTaHABJIHBAETCS B KOP-
myce, a WAPHKONOAWHUNHHK [0 -—B KpbliiKe. [loAIMHIHHKHE 3a00JHI-
I0TCSl CMa3KOH npH cOOpKe 3JeKTPOABHIaTeNsd HA NpeNnpUATHH-K3TOTO-
Butene. JloGaBasATh cMa3Ky BO BpeMA SKCILIyaTalMH He Tpebyercs,
TaK KakK IPONHTAHHble MAacjoM (HUAbTPHL, H3rOTOBJIEHHHIE H3 JaBca-
HOBOH BaThl, obOecneuynBaloT paboTy IIAPHKONONIIMIHHKOB B TeueHHe
rapaHTHAHOrO cpoka cayX6ni crabunusatopa. CepieyHuUK — BHYTpeH-
HHI cTaTOp 3, INMXTOBAHHBIA H3 NEPMAJIIOeBBIX KOJIEL H 3aaDMHPOBAH-

50



HEIH B QJIOMHHHEBOH KpBIIKE 2, ABJASETCS BMECTE C MAKETOM CTaTOp-
HEIX KOJIell MaTHHTOIIPOBOJLOM MallIHHHL. B 3a30pe MeXAY CEpPAEUHHKOM
H CTaTOPOM HaXOoAHTCs padouas 4acTh pOTOpa — CTaKaH.

K xppiike BuHTaMHy I/ KpemuTcs maHenb ]/ ¢ KOHTaKTaMH, K KO-
TOPBIM NPHIAHBAIOTCA BHIBOALE 06MOTOK. O6MOTKH BBHINOJHSAIOTCS Teml-
aoctoiikum npopogoM [IDTB, nmasbl 1 sno6oBble yacTH 06MOTOK H30-
aupyoorcs dropomnnactoBoil mieHkKoHd. TopleBble U30JALHOHHBIE MMJa-
CTHHKH H Na30Bble KJAHHbS H3TOTaBJHBAIOTCH H2 cTeKJoTekcToquTa. Ha
OCH 3JeKTpOoJBHraTensl 3akpemeHa Tpubxa &, ¢ NOMOLLLI0 KOTOPOH
3JIEKTPOABITATeNb CBSA3aH C PELYKTOPOM.

Onextponsuratens JNMJ-0,5 TA sBaseTcs acHHXPOHHEIM 3JeKTPO-
JIBUTATEJNEM C IMOJBIM HEMArHHTHBIM POTOPOM, BLIIOJHEHHBIM B BHAE
TOHKOCTEHIIOrO aJIOMIIHHEBOro craxkaua. Ha cepreuniike umeercs ABYX-
(dasnas ob6MOTKa, KOTOpas APH HHTAHHH HaNpPsXKEeHHSIMH, CABHHYTLIMH
OTHOCHTENbHO ADPYT Apyra Ha yroa 90° cospaer Bpaniaroleecss mar-
HUTHOe noJie. B 1oJIoM poTOpe moJie HaBOAUT BHXPeBble TOKH. B pe-
3y/AbTaTe B3AHUMOLEHCTBUS BpallalOUerocss MAaTHHTHOTO IMOJi CTaTopa
H MArHHUTHOTO HOJsl BHXPEBbiX TOKOB pOTOpa CO3JaeTcs Epaulalonui
MOMEHT.

duaexrpogsuratens JMWI-0,5 TA ynpapisctcess H3MEHEHHEM BeJH-
UMHBl HaNPsAXKEHHS, N0JaBaeMOT0 Ha OJHY H3 oO6MOTOK (B CxeMe cTa-
6unusaropa o6MOTKa YADP&BJEHHS COCTOHT H3 JBYX 10JyOoOMOTOK,
BKJIIOUEHHBIX BCTPEYHO), NpHUYeM CIABUr (a3 MexIy MNHTAIOUIUMH Ha-
NpSMEHHAMH cOoXpaHsaeTcsl paBHbiM 90°.

Pesepc pBurartesss ocyuiecTBJsieTcsl H3MeHeHHeM (a3bl OJHOTO H3
HanpsikeHu# Ha 180°. B cxeMe crabunusatopa uH3MeHeHHe (pa3bl Ha
180° ocyniecTBasieTcs OTKJIOUEHHEM OAHON M3 YINPABJIAOLUX OONY0O6-
MOTOK.

HoMuHa/bHBEIM CUHTAETCst PeXXHM paboThl 3JeKTPOABUTATENST INPH
NUTAHUH OOMOTOK CTATOpa HANPSIXKEHHSIMH, HOMHHQJbHBIMH IO BeJH-
YyHHe ¥ CABHHYTHIMH OTHOCHTENBHO ApYyr apyra Ha 90°.

TexHHueckas XapakTepuCTHKA

Hanps:eHnne nepemenHoro Toka, B . . . . . . . . . 40

UactoTa mepemeHHoro toka, Ium . . . . . . 500

CKOpOCTb BpallleHHSI NBHTATENA B DeXRHME xonocmro xozLa, o6/mMun  8000—
14 000

3.4. BTOPAA PACHPEAEJIUTEJIbHASl KOPOBKA

Bropast pacnpenenutenpHas xopo6ka (K2) npennasnaueHa pgas
pasMelleHts NYCKOBBIX SJEMEHTOB 3JEeKTPOABUraTess NDHBOAA TIO-
PH30OHTAJABHOIO HABENEHHS H COCTOMT H3 JHTOrO aJIOMHHHEBOIO KOp-
nyca I (puc. 29), sakpeIBaeMOro cBepxXy JHTOH KpBIIKOHA /1. BHyTpH
KOpIlyca pasMellleHbl ABa KouTakTopa 2. Ha 60KOBOH CTeHKe KOpIy-
ca / ¢ BHelTHeH CTOPOHBI ABYMS BHHTAMH 6 H 4eTHIDbMS TaHKaMHu Kpe-
INHTCSA OYCKOBOH peauctop /0, 3akpeiBaeMblff KpeIiko#t 9. IlyckoBoi
pesHCTOp 3JEKTPHYECKH H30JHPOBaH OT KOpHyca BTYJAKOH 7 H Ipo-
KJaajakol 8.
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DJIeKTpUYECKOe COefHHEeHHe KOHTAaKTOpPOB 2 H NYCKOBOIO pe3HCTO-
pa 10 ¢ xononkaMH 3 IITENCEJbHBIX Pa3beMOB OCYILIecTBJAETCA IIH-
HaMH.

Jnisi nmpenoxpaHeHHs KOpOOKH OT NONAJAaHHA BHYTPb IbWIH M BJa-
IH K KpbitikaM I/ ¥ 9 npux/eeHbl VIJOTHHTENbHbIE Pe3HIOBble UIHYDBI
O u 12, a mox KOJOLKH 3 WITENCENbHEX Pa3beMOB NOAJOXKEHbBl YIJOT-
HHTeJbHbIe Pe3HHOBbIE KOJbLA 4. '

Hns obecmeueHuss HOpMadbHOH paboOTBl  3J€MEHTOB B YCJAOBHAX
TPSICKH H BHOpalHM KOpPIyCc KOpoOKH YCT2ZHABIHMBAeTCA Ha Tpex pe-
3HHOBBIX aMmopTH3aropax [5, aHaNOTHUHBEIX aMmopTH3aropam B KI1-M.

Kopnyc saektpuuecku coepuner ¢ obimiell «Maccoii» 3akyenkoh /3
¢ nepeMblykoll /4, ycraHOBJIEHHOH B aMopTH3arope 5.

DJIeKTpHUECKOe COeJHHEHHe BTOpPOI pacnpelenuTe]bHOH KOpOOKH
¢ ZpyrEMH NpHGOpaMH CHCTEMBI OCYIIECTBJSETCS 4Yepe3 JBe KOJOJLKH
8 1TenceNLHBIX Pa3bEeMOB.

JJIs1 HCKJIIOYeHHsST BO3MOXKHOCTH HENPaBHJIbHOTO HNOAKJIOUEHHS IIPH
MOHTaXe IUTENCeIbHbIX pa3beMOB OAHH H3 HUX OKpallleH B KPAacCHBIH
1IBET.

IlpHHUKMNHA/NbHAS SJIEKTPHYECKass CXeMa BTODOI pacnpeleJHTeNb-
Holl KopoOKkH H306paxeHna Ha puc. 30.

3.5. TIPEOGPA3OBATEJIb 8J1041

AnekTpoMalHHELE npeobpasosaTens (puc. 31) npexHasHaueH LAA
npeo6pa3oBaHHA I[OCTOSHHOIO TOKa OOpTOBOH ceTH HallpsiKeHHeM
26 B B mepeMeHHbIH TpexcdasHHH Toxk HampsxkeHueM 40 B wacrorolt
500 Tum, xoTopwelf CAYXKHT AJNS NHTAHHA THPOMOTOPOB MAaT4HKa yria
H THPOTAXOMETPOB, TPAHCGHOPMATOPOB H APYrHX 3JEMEHTOB CTabH-
Jiu3aTtopa. .

KoHCTpPYKTHBHOE HCIOJNHEHHe npeofpasoBaTens — 3allHIIEHHOE C
CaMOBEHTHJISIHEH, ¢ 3aIUUTOH NOAUIMNHHAKOB H [IETOYHO-KOJJIEKTOp-
HOTO y3J2 OT NBIIH.

[lpeo6pasopaTesb COCTOHT H3 [ABYX MallHH — 3JEKTPOJABHraTeNd
TIOCTOSIHHOI'O TOKa M TpeXtha3Horo reHeparopa. DJNEKTPOJABHraTeab IO-
CTOSTHHOrO TOKAa YeTHpexnomiocHbiil. Bo30yxaeHHe 3J€KTPOABUraTENS
CMelllaH1Ioe, HocJaegoBaTeqbHaa oOMOTKa sABJAETCH NYCKOBOH, perynH-
poBOouHast 06MOTKa, NHTaeMas oT CTabHJIH3aTOpa YacTOTH, 0Oecleur-
BaeT MOCTOAHCTBO CKOPOCTI BpalleHHA poTopa npeobpasoBaTesd.

TpexgasHulll reHepaTOp CHHXPOHHBIH ¢ BO36yXKJAeHHEM OT NOCTO-
AHHBX MarHaToB, Ofe MamuuHbl OObeJHHEHHI B ORHOM KOpIyCe,
SIKOPb  3JIEeKTPOJABHraTeNs H POTOP TeHepaTopa HacaXeHs Ha 006-
LIHH BaJl.

HoMunanbHast ckopocTh BpalleHHs poTropa npeofpasoBaTens —
7500 06/mun. Porop c6anaHCHPOBaH AMHAMMYECKH H JONYCKAaeT yBe-
JIHueHHe cKopocTu BpamieHuss g0 9000 o6/MHH B TeueHHe 2 MHH.

Kopnyc 6 mnpeobGpasoBaTesissi OTJIHT H3 AJIOMHHHEBOrO CIJIaBa.
B Kopnyc sampeccoBaHb HHAYKTOD 3JIEKTPOABHTATENR H CTATOp Te-
nepatopa. Ha nouatocax 9 uuAykTOopa, HaOPaHHBIX H3 JIHCTOB 3JIEKTPO-
TEXHHUECKOH CTaJjH, DacnoJioXKeHH KaTyIIKH &8 BosOyxknenuda. Cra-
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TOp & reHeparopa Takxe HaGpaH H3 JIHCTOB 3JIEKTPOTEXHHUECKOH cra-
JH, B Illa3aXx cTraTopa yJjoXeHa o6MoTrka 4. O6MoTKa cratopa OIHO-
cJIOHHAas BCHIIIHASA.

HMuaykTop H cTaTop pasfielieHbl KOJbLEeBOH IeperopoAKOH, OTJ/IH-
TOlf BMecTe ¢ KopnycoM. Ileperopoaka C/ayXuT /s HANpaBJeHHS BO3-
AYUIHOTO BEHTHJSNHOHHOTO NOTOKA BHOJBb OCH mpeoGpasoBatend. s
YAyUIleHHs YCJAOBHHA OXJaXJeHHs MeXAy NMaKE€TaMH MHAYKTOpPAa H CTa-
TOpa H KOPIYCOM IPeodpasoBaTesss HMEIOTCA NPOHOJbHbIE (aKCHAJb-
Hble) OKHa.

SKopb 37eKTpOABHraTeNst COCTOHT H3 cepueuHuka /0, mabpadHHOro
H3 JIHCTOB 3JIEKTPOTEeXHHUYeCKOll cTa/jl, B nasax 3aJjloXeHa oO6MOT-
ka /2, xonnexkrep /3 oGLIUHON KOHCTPYKIIHIL

Potop reneparopa mpezpcrasisfier co60i BOCbMHIIOMIOCHBIH IOCTO-
AHHbIA MarHuT 28 3Be31006pasHOi (HOpPMBEI C OTBEPCTHEM, BBLIOJHEH-
bl 3 cnasa IOHJIK-15. MarHuT 3ajuT B aJIIOMHHHEBYIO pyGaliky.
INpuansel Ha Topue, oOpalleHHOM K 3JEKTPOABUTATENO, SBJIAITCH
JIONACTAMH BeHTHAATOpA. POTOp 7, CeplEUHUK ¥ KOJJIEKTOP HacaKeHLI
Ha HaKaTaHHYI0 4acTb BaJja 25, BHIIOJHEHHOrO0 H3 2aKaJeHHOH Jeru-
poBaHHOH cranH. Porop mpeobGpasobarenss BpalilaeTcsl B ABYX OJHO-
PAJHLIX NOAWHNHHKax 26, MOALUHNHHKH 32KpPbIThle, C NOCTOSKHOMN
CMa3sKo#.

Ha 3sarouxe xopmyca mocaxenst mititel // 1 3. IlluTel Kpensares K
gKopnycy BuHTaMH 29. [IUTH JiHTbie H3 aJIOMHHHEBOTO CHJasa, B LeHT-
pasnbHOl YAaCcTH HMeEIOT THe3Ja [Jsd HIAPHKOMOAIIHIHHKOE, 3aKpLIThie
C HapyXHOH cropounl ¢buanuem 2/ 8 mute //, a B mure 3 — 3akpH-
Tele crelikofl camoro mkta. HlnT 3 mMeer kKaHaBKY, B KOTOPYK BXO-
ANT KoJablo 27, 3akpeljeHHoe Ha py6allike poropa, obpasymooliee Ja-
OHPHHT, NOCJEAHNY MpensTCTBYeT NMONaJaHHIO NBUIH B NOAIIHITHHKO-
BHI# y3en. BTopoil NMOAWHNHHK 3alHHIIEH OT HbLIJIH YIJIOTHEHHEM H3
¢pToponnacToBbix maib, 3akpensieHHHX Bo daanue 20, xoTophlil Kpe-
MHTCS K MHUTY BHHTaMu 9.

B unre I/ cMonTHpoBaH cymnopt /8 ¢ JHTHIMH JaTyHHBIMH IIeT-
Kozep:xkarenssMu I7. JIna KpensieHHs CYINOPTa B NJaCTMacCOBOM KOJIb-
Ile HMeIoTCH YAJHHEHHbIe NpopesH, NMO3BOJSIOIHE IOBODaYHBaTh CYI-
0OpT AJIS COBHTa IETOK.

Ha mure 7/ uMeercd micliafka ¢ OKHOM [JJsi YCTAHOBKH Oplifop-
Ho#i BunkH 22. OKHa B LIUTE 3aKPHIBAIOTCS CHEMHON cTancHOH 3a-
IIHTHOH JIeHTOH 14, nMeloliell OTBepPCTHA AJst BeHTHsuuH, OTRepcTHd
LJIST BEHTHJISIIHM HMeIOTCS TaKxKe B 00OHX IuuTax. [Js 3amlHTH KOJ-
JIEKTOPHOTO y3Jia OTBEPCTIST 3aKPBITH KpHIIKaMH /6, 3aKpemyiCcHHAIMHI
BHHTaMH 15.

Hasa rpemnenus mpeobpasoBaTens CJAYKHT MOACTaBKa 23, H3ro-
TOBJEHHAsi H3 JHCTOBOH CTa/dM H YKpemJieHHAsd Ha KOpIlyce HIByM#
CTaJbHBIMH CTSKHBIME JeHTaM# 24 Ha BuHTax /. BuiBoabl oOMOTOK
npeo6pasoBaresad uepe3 OKHO B 1mure // BhIBeNeHH Ha NPHOOPHYIO
BHJKY 22.
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Texnnyeckas XapaKTepPUCTHKA

Feneparop:
Hanpsxeswe, B . . . . . . . . . . . . . 40--9
Tox wnarpyskm, A e o4
Hacrora, T'm . .. . . . . . . . . bBo0o=*2
CI\O])OCTL Bpamemm Ba m oG/muu .. .. . . . . 17500
AlBurartenn:
Hampsixkenwe, B . . . . . . . . . . . . . 26+3
Toxk, A, ue 6otee . . . . . . . . . . . . . 34

8. CTABHJH3ATOP YACTOTDI 8J10261

Crabuau3aTop 4acCTOTHl HpeicTaBasieT co6o# npubop, TOATEPIKH-
BalOUWHA MOCTOSIHHYIC CKOPOCTb BpaHlEHHS! IPHBOAHOTO 3JEKTPOJBHIA-
Tess npeobpa3oBaredns, CTaGHIU3HPYsT TEM CaMLIM YACTOTY BBIXOXHO-
IO HanpsiKeHHUsl reHepaTopa npeobpasoBaTesis.

CrabunuzaTop 4acTOoTHl COCTOMT M3 Koxyxa /2 (puc. 32), ocHo-
Banus /8. Ha ocHOBaHHM CMOHTHDPOBAaHbL CeJIEHOBLIE BLITIPSIMHTENH /4,
sIpMo 22 ppoccedsl, ianedb 2 ¢ peryJHPOBOYHLIM PE3HCTOPOM, a TaKKe
YEpeIJieH IUTelcesbHbIl pasbveM /7 U aHo 1.

JIHO BLINOJIHEHO H3 JIHCTOBOH CTaJH M KPENHTCH K OCHOBaHHIO BHH-
Tamu 20.

CeJieHOBBIA BHIIPAMHTENb [4 KPCIHTCS K OCHOBaHHIO € IIOMOLUIBIO
cko6 13. ¥Ycuku ckcbul /9 npefoxpaHsioT KOHAEHCaTOpPbl OT fepeMe-
LIEHHUS BBEpX.

MarduTHeId YCHJAHTENL 5 COCTOHT M3 ABYX MAarHHTONPOBONOB H Ka-
TymKky. MarguronpoBoasl HaGpaHbl K3 JIMCTOBOTO NepMaJsliod H CTH-
HYTH ¢ TIOMOUIBIO cTaJbHEX cKoG 6. Ha Te ke cko6bl Kpenmutes mna-
HeJib 4.

Karymka cocTonT M3 AByX KapKacoB. Ka:KABIE Kapkac HeCeT IO
oJHOH 06MOTKe, Kax/aas H3 KOTOPLIX OXBATHIBAET LEHTPaJbHBIH cTep-
JKeHb OJHOro MarHuronpoBoga. Uereipe ApyrHx OGMOTKH HaMOTAaHEI
TOBepX NepBHIX OOMOTOK Ha JBa KapKkaca M, CJeJ0BaTeJbHO, OXBaThl-
BAIOT LEHTpaJbUbIe CTePXKHH 0GOHX MarHHTONPOBOJOB.

PerysmupoBouHblil pe3ncTop mnpeacTaBaseT coGof CeKUHOHHPOBaH-
HYI0 CIHpaJjb M3 KOHCTAHTAHOBOH HPOBOJOKH B MJ4aCTMAacCOBOM Kap-
Kace. BLIBOIB! OT CeKUMH BBIBENEHH K JIeNMeCTKaM 3.

PesoHancHbie qpoccenii, HaGpaHHBIE H3 JHCTOB 3JEKTPOTEXHHUECKOH
CTaJH, MOHTHDYIOTCSI Ha JIHTOH ajlOMHHHEBOH cTolfKe 23, KpenslieH-
Csl K NaHeJH TpeMs BHHTAMH; Ha BepxHell 1oJiKe CTOHKH HMeEITCsS
pe3b60oBbIe OTBEpPCTHS AN BTYJAOK 10.

dpma 22 ppoccenell HMeIOT BO3MOXKHOCTb (IS HacCTPOHKH CTa-
6uiH3aTopa) nepeMeliaThCs IO BEPTHKAJH M NMOBOPAYHBATLCSH BOKDPYT
BepTHKAaJbHBIX Ocefl.

I'py6ast HacTpofika pe3OHaHCHBIX ApOCCe/ell OCYIECTBJSETCS IOA-
GopoM HeMarHHTHBIX NpPOKJIajfoK 2/, TouHas HacTPOHKa — IOBOPOTOM
OoCH sipMa BO BTYJKe. [locsie peryJHDOBKH BTYJNKa KOHTPHTCS radkoi 9,
SIpMO — CEKTOpPOM 8 H BHHTOM 7.

Crabunu3aTop 3akKpbiBaeTcA a/JIOMHHHEBBIM KOXyXoM [2, kpens-
IHMCA K OCHOBaHHIO [8 ueThlpbMsi BHHTaMu 20. Koxyx cHabGxkeH 3a-
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raymkoii I/, 3akphplBaloLiedl OTBEPCTHS, uYepe3 KOTOPhle NPOHU3BOAHT-
¢ nactpolika crabunusatopa. C BHyTpeHHeH CTODOHBI KOXKyXa HMeEeT-
¢ H30J5LHA, IpefoXpaHsolas TOKOBEAYIIHE SJIEMEHThl CTabHIH3aTO-
pa OT 3aMbIKaHH$ Ha KOpIyc.

3amHuTHOe KoJblo [5H, MpefoxpaHsiouiee cTa0HAH3ATOP OT HPOHHK-
HOBEHHs TIBIIH NOJ KoXyX I2, sakpellsieHo ckob6am# [6 ¢ HOMOILbIO
BHHTOB 20.

IlpuHuunuanbHas cxemMa KoMIekra npeobpasoparenas 8J104I1 co
crabunuszatopoM vacrorsl 8J102611 nokasana Ha puc. 33.

C onuoft u3 a3 reHepaTopa HanpsKeHHe NOZAeTCA Ha H3MEpH-
TeJbHBIH OopraH crabHaH3aToOpa.

MsmeprTeabHBI OpraH COCTOMT M3 JBYX DE30HAHCHBIX KOHTYPOB.
Ynparasouuii KOHTYp HacTpauBaercsl Ha vacrory, 6oabuyio 500 [,
NpOTHBOAEHCTBYIOIUMA KOHTYp — Ha dacrtory, Meubiiyto 500 TI'u. Ta-
KHM 06pa3oM, ynpaBasiomui KoHTyp paboraer mo BOCXOAsILEH BETBH
PE30FaHCHOH KDPHUBOH, IPOTHBOAEHCTBYIOIINN — 10 HUCXOASINEH BEeTBH
pE30HAHCHOH KpIBOH.

Hacrtpoficofi koHTypoB obecneyuBaercs pPaBeHCTBO TOKOB B KOHTY-
pax npi yacrore 500 I'u. Ilpm yBesH4eHHH HacTOTBHl TOK yHpaBJsIo-
ero KOHUTypa BO3pacTaeT, NPOTHBOJEHCTBYiolLlero — najgaer. [ipH
YMEHbLICHHH 4aCTOThl TOK NPOTHBOZEHCTBYMOWIEr0o KOHTYpa BO3pacTaert,
VIIPaBJAIOIIErO — T2 AET.

Toxu pe3aoHaHCHBIX KOHTYPOB BEIIDPSIMJSIIOTCSI BEIIpAMHUTenamMu BC2
H obtesaioT ynpasasgiomue obmorku MK u JIM MarHutHoro ycuaute-
asi. O6morkn UK u JIM uMeoT oJHHAKOBOE YHCJIO BHTKOB.

Hamaruuunparolie cusbl 5THX OOGMOTOK HanpaBJeHbl BCTPEUHO,
TaK 4YTO IPH PaBeHCTBe TOKOB B 0O0OHX KOHTypax CyMMapHas Hamar-
Huyueanwasa cuna (HC) o6enx o6morox paBHa Hysawo. Ilpu wacrore,
oTnruHOH oT 500 I'y, TOKHM B KOHTypax H, CJeLOBATENbLHO, B YIIpaBJd-
oMUY 06MOTKAX He PaBHBl H BO3HHKAeT CyMMapHasf HaMarHuyuBalo-
mag cuiaa (HC) roro uau mHOTO 3Haka. Ha paboune o6MoTkH A u b
Hofaercs HampskeHHe ¢ APyro# ¢asel reHeparopa. JTH OOMOTKH pac-
HOJIOXKEHDb! HA IIEHTPAJIbHBIX CTEPXKHSX PA3HBIX MATHHTONPOBOAOB, YTO
yMeHbIIaeT BO3MOXKHOCTb NOSIBJAEHHS KOPOTKO3aMKHyTBHIX BHTKOB B
06MOTKAX.

Tok paGounx o6MoTOK BhIIpsIMJAsercs BoinpsaMmuresem BCl u mura-
€T [OCAefOBaTeNbHO BKJIOUEHHble 06MOTKY obpatHofi cBaAsu (BJIl) H
perynupoBoYHYyI0 06MOTKY Ipeo6pasoBarens.

Hamaruuuusaromas cuna o6MOTKH 0OGpaTHOH CBSISH HallpaBJjeHa
corjacHo HC oOMoTkH ynpasisiollero KoHtypa M BcTpeyHo HC o6-
MOTKH NPOTHBOAEGHCTBYIOIIEr0 KOHTYPA.

Peryaupyemuiii pesrcrop R2 myHTHpyeT uacth 06MOTKH 06paTHOH
CBSI3H M MO3BOJIseT H3MEHATb KO3(p@HIHEeHT oOpaTHOH CBA3W IpH Ha-
cTpolKe crabumansaropa.

CrabunisaTop 4acTOThl paboTaeT caeLyIOIHM 06pa3oM:

— 1npu yactote 500 I'n cymmapuag HC ynpaBaswuux o6MOTOK
paBHa Hymw; no paGouum o6MoTKaM, o6MoTKe O6paTHOH CBSI3H H pe-
ryJHPOBOYHOH 0OMOTKe mnpeobpas3oBaTensi HpOTeKaeT OmMpeleseHHbIit
YCTAHOBHBIUUHCH TOK;
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— IIpH BO3pAaCTaHHHU CKODPOCTH BpalieHHs] poTopa mnpeobpasoBare-
g (HanpHMep, BCAEACTBHE YMEeHbIIEHHMS Harpy3KH I/l YBeJHUYeHHS
Halpsi:KeHHs) YBENHUHBAETCs YaCTOTA BBHIXOAHOTO HANPSKEHHf, MO-
ABJaAOIIasacs pesynbtupylomas HC ymnpaBasiomiux o6MOTOK Hampas-
nena cormacHo HC o6moTku 06paTHOf CBS3H, YTO MPHBOAHT K YBEJH-
YeHHIO TOKa B pabouux 0OMOTKAaX, PeryJHpOBOUHOH o6MOTKe mpeob-
pasoBaTess H, CJeAOBaTeJbHO, K YMEHBUIEHHIO CKODOCTH BpallleHHS,

— TpH YMEHbIIEHHH CKODOCTH BpamleHHs pe3yastupylomaa HC
ynpasJasiomux o6MoTok HanpaBaeHa BcTpeuHo HC o6moTkH ob6paTHOR
CBA3H, YTO NPHBOAIT K YMEHBIIEHHIO TOKa B pafouynx ob6MOTKax, pe-
TrynHpoBOYHOH oOMoOTKe mpeofpa3oBaTesss M, CJELOBATEIbHO, K yBe-
JIHYEHHIO CKOPOCTH BpAalieHHsd; AJ5 OrPaHHUYEHHS CKOPOCTH H3MEHeHHS
TOKa B MEPEeXOAHBLIX pe:kuMax ([Js HCKJIIYEHHs aBToKosefaHHil) npe-
JyCMOTpeHa cTabumu3upylollas Lemnb, cocTosmas 113 oomotku H, xoH-
ndeHcatopa C2, pesuctopa R, moakniotueHHas K NOCTOSHHON CTOPOHE
sunpamuresas BCl;

— B nepexoaHulx pexxnvax HC crabuninsipylomell 06MOTKH U CyM-
Mmapnag HC ynpasasouux o6MOTOK TDPOTHBOJEHCTBYIOT APYF IPYIy.

Konnercaropn Cl, C3, C4 npennasHaueHLl A5 (QHJIBTPAlHH BHC-
IIHX FAPMOHHK B OTAENbHBIX Lensx crabunusaropa. Crtabuniizatop Mo-
’KeT GBITh HAaCTPOEH Ha APYTYIO YacToTy B npenenax 495—505 'y us-
MeHeHHeM HHAYKTHBHOCTH apoccesss Jlpl ¢ moMomibio MexaHI3Ma
VCTaHOBKII.

Pery/a1poBka pe3sOHaHCHLIX KOHTYpoB (apocceiex Hpl) nHoraa
HeoOXOMMMa [J5 KOMIEeHCAlUIl H3MCHEHIIg IapaMeTpPOB CNXEeMBEl IIpH
II3MEHEHHUH OKDPYIKAMUIe! TeMIepaTyphl, a TaKXKe B NIPOIecce XpaHe-
HHS npeoBpasoBaTenst co CTabHII3ATOPOM YaCTOTHI.

Ilpeo6GpasopaTens paccunrtail TakHM 06pasoM, uTo g MOAIepiKa-
HHS TOCTOSHHOIl CKOpPOCTH BpAaHIeHIs pPOTopa TOK IpeodpasoBaTens
MoXKeT MeHATbess 0T 160 mo 650 MA mpi Bcex BO3MOXKHBIX I3MeHe-
HHSIX ycaoBHH paboTel koMIJeKTa. B sToM nliamazoHe TOKOB cTalH-
JH3aTOp NOAAEPIKUBAET YACTOTY C TAKOIl TOYHOCTBIO, UTO pPa3HOCTb
MeXIy MaxkCHMaJbHOH I MIHAMAaJLHOIl uacTOTaMll He TpeBbllaeT
4 T

3.7. NPUEOP NPUBEAEHHUA

[1puGop npuseneHHs NpefHa3HaueH AJS IPHBeNGHHS MYyLIKH K yT-
Jy 3apAXKaHHA W yoep:xaiHsg ee Ha 9TOM yrje Ha Nepllof 3apsiKaHHS.
[1pnGop npuBelcHUsT SIBAAECTCH IJICKTPOMEXAHHUECKIM HpuSopoM H
COCTONT 113 JIHTOrO aJIoMiHHIeBoro kopnyca 8 (puc. 34), 3akpbizaeMo-
ro kpwiukoil /. B xopmyce 3 3akpenseHa cBopHasi maara 2, BHIIOJ-
HEHHast W3 3JEeKTPCH3OJSIUHOHHOIO MaTepuana € 3aKpelnsieHHBIMHI B
HeH KOHTAaKTHBEIMH KoJbuamil /6 u 7.

Ocb 6 ycTaHOBJEHA B IMAPHKOMOAILHMHIKOBLIX V3JaX, COCTOALIHX
3 WapUKONOAMHNHUKOB [0 u I3, BTysaku [/, 3axpenJyicHHol B Kop-
nyce 3, daanua 5, BTynok /5 u 4.

C onHOfl CTOPOHBI OCH 6 YCTaHOBJCHO pazpe3Hoe (modroBeOHpaA-
jolec) 3y6uyaToe Kojeco 7, BXOAsIIee B 3alelljieHle C CEeKTOPOM, Ko-
TOpHII KpenHTcA K mylike. 3y6uaToe KoJeco Inepegaer KoJsebaHus

56



nywky Ha wetkn /9 u 20. [lepenaTouynoe OTHOIIEHHE OT CEKTOpa kK
3y6uatoMy KoJecy i=13,066.

C npyrofi cTOpPOHH OCH HajeThl IeTkH 19 u 20, 3arpenjieHHbE C
NOMOIIbI0 raek. KaKabii KOHTAKT IIETKH CKOJb3HT MO CBOEMY KOH-
TaKTHOMY Kosblly. KoHTaKTHble KOJblla HMEIOT BBIBOIbL, K KOTOPHIM
IpHIasgHB NPOBOAA, COEAMHSIONINE KOHTAKTHBIE KO,IbllA CO IUTENCEJb-
HBIM pa3beMOM (BHJKOI) /8.

[Ipu6op npuBeneHns 3aU(HINEH PE2HHOBBIMH  VIJIOTHIITEAbHBIMH
kodblamu /4, 8, 12 u canuHHKOM 9 OT NOMAajaHHg B HEro NBIJIH U
BJIATH.

DJICKTPHUYECKasl CBsI3b NpHOOpa NMpPHBEREHHS C IPYTHMII npuGopamu
CHCTEMBbl OCYIIECTBJISICTCA 4epe3 IUTelcedbHHl pa3beM (BHAKY) I8.

B npufope mpuBeneHus1 UMeEIOTCA ABa pabounx KOHTAKTHBIX KOJib-
na. Koabno / nmeer KOHTaKTHYK (HEeH30JUPOBAHHVIO) 30HY 18043°
H sony usoasuuu 180%3° I'paHHma MexXay KOHTAKTHON 30HOH M 30-
HOH H30JSHHH COOTBETCTBYET HAaXOMXK/JEHHIO MNyUIKH Ha yTJje 3apd-
JKAHHS.

Koabuo / cnyKHT A/g MoJauu CUrHaJga NPHBEREHHS NVIIKH K YLy
3apAKaHHsl Ha BXOJ YCHJIHTEASl BEPTUKAJLHOTO HaBeIEHHS.

Konbuo /I nveer ABe HepaBHble KOHTaKTHHE 30HH 300+6° wu
4044° 11 gBe 3oubl Hzoasu#n no 1045°. KoutaktHas 3ona xonabua I/
(40+£4°) cOOTBETCTBYET HAXOXIEHHIO MNYIUKH Ha YIJE 3aDSIKAHHT,
KorraktHaa 3o0Ha Koabna [/ (300==6°) cayxuT s mojAaydil CHTHAJIOR.
Ha 3JeKTPHUYECKYIO CXEeMY aBTOMATA 3apsizkaHHs.

TexHruecxkad xapaxTepucTHLa

Hanpsxkenue nuraHus nepesvensoe, B . . . . . . . . 402
+
Hanpsaxenne mnHTaHHS NOCTOSIHHOC, B e e >6_i
YacroTa, Tu . e .. e 5002
Uiicso 3y0ben 3\’6anoro r\o1eca - {0
Moayns . O X
O6muit yroa nosopora 3)oanoro Koleca, rpal . . . . . 270

3.8. O'PAHHYHUTEJIDb

OrpaHiuuTesnb npegdasHavuel AJAS MEePEKJIOUCHHST JICKTPHYECKHM
yernefl GJOKHPOBOK CHCTEMBI NPH NOAXONE MYIIKH K NPCAeALIBIM Yr-
JMaM BO3BBIIICHHS WJIH CHIDKEHHS II OpH OTXOJAC OT HUX 1l HpeacTas-
Jsiet co60f ajekTpUYeckHii npubop phlUAKHOrO THHA.

Cxoba 7 (puc. 35) OTpaNHUNTe/If ABAACTCA OCHOBAHICM /IS KpCm-
JeHHS NJaHke [/, Ha KOTopofi BHHTamu /4 KpenaTcs YeTblpe MHKPO-
BpIKTOuaTens 15 H Apyrie neranaH orpamiunrens. Kopnve /2 cay-
JKHMT JJIsI 3allifTH geratiell OrpaHHYNTeNs] OT NOBpPeKAEHHN, Kpone
TOT0, Ha HEM YCTaROBIeHa KOJIoAKa 4 IuTencejgbHoro pasnema. K Kop-
nycy 12 4yerblpbMsA BHHTAMH Kpemurtcs ¥pblimika 6. Cxoba 7 4eTsIpbMs
BHIITAMII COELHHARTCH ¢ KPBIMIKOH 6.

B HeHTpadbHOM OTBEPCTHH KPBillKH 6 H OTBCPCTHAX CKOOGBI 7 MOH-
THpyercsl BaJHK 9 ¢ yncpoMm /0. Buyrpu npubopa iia BaqiK CRO6OIHO
HacaykeHel ABa pbiyara /6 u /7 ¢ puutamp 1§, 3aKONTPeHHBIMH Tafi-
Kamu 18, ¥ Tpy6Ka 3, Ha KOTOpyl0 CBOBOAHO HajeTa NpeiBaplTeabHO
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3akpyuyeHHas npyxHHa J//. OgHH KOHeU NPy KHHBI ONMHPAETCS Ha Pbl-
yar /6, npyroii — Ha puiuar /7. [IpyxuHa CTpeMUTCS pa3BeCTH Dbiua-
ru 16 u 17, HO uUX XOJ orpaHuueH BuHTaMH 2. Ha BHIXOAHOM KOHIle
Basuka 9 Goarom 22 3akpenseH pevar 2/ c ocsio 20 w posnmkrom 9.
BuyTpu xopnyca kK KoJOZKe 4 WITENCENLHOTO pa3beMa IPOXOJHUT MOH-
TazKHBIH KryT, AMHHA KOTOporo ofecrneurBaeT BO3MOMKHOCTb Pas3bopKH
U nepenafikiH NMpPOBOJOB. YMJIOTHHTEJIbHOE KOJBIO §, CalbHHK 8 B Y-
JIOTHHTENbHOE KOJBHO 23 NOJ KOJIOAKOH NPeNOXPaHSIOT OrpaHHUHTEND
OT MCTNaJaHus BHYTPb NBLIH H BJATH.

9ﬂeKTqueCKOG COE€AUHCHHE OrpaHunuHTesisd ¢ APYTHMH _npn6opamn
CHCTSMb! OCYHIECTBNAETCA YEPE3 KOJOAKY 4 WITeNCeJbHOro pasbema.
OI‘paHHLIPITeJIb Kpenured K KpOHLHTef;IHy NIOABEMHOIo MeXaHH3Ma C IIo-
MOILIbIO HeThipex 6OJITOB, OPOXOAALIHX B OTBEPCTHUAX KPHIILKH 6.

Tlpn noxxome mywIKH K TPeAesNbHLIM YroiaM BO3BHILIEHHS HJH Cilll-
KeHEsT OJHH M3 ABYX YNOPOB, YCTANOBJEHHBIX HAa KadamolleHCs YacCTH
NVIWKH, HOAXOAHT K pbidary 2/ W npu AanbHeAlIeM ABHXKEHHH NYLUKI
K OpPeNeNbHOMY YIJy HepeMeliaeT ero, mosopauuBas BajJHK 9 ¢ ymo-
poM /0. Yrop npH mOBOPOTE B Ty HJH APYTYIO CTOPOHY HOBOpAuHBaeT
ONHH U3 pblyaroB /6 mau 17. BejencTBue 3TOrO KHOHKH JIBYX MHKDO-
BBIKJIIOUATEN e, YTOMJIEHHBIE A0 3TOro BUHTaMH [8 peiwara /6 waun 7,
0cBo6OXK 1aI0TCA MOA AefCTBHEM CBOHX MPYXKHH, HAXOASLIHXCA B KOP-
mycax MHKPOBBIKJIOUaTenefi, n nepememalorcsa. [lpoucxomutr mepe-
KJIQUCHHe anekTpHueckux wvemedt. Hpyrofl peiuar (/6 unu I7) ocra-
eTcA b IEPBOHAUAJBHOM HOJIOKEHHHU.

IIpH oTXOmEe MYMIKH OT MpemeJbHOro yrJaa, T. €. IpPH OTXOJe ymopa
Ha Kayamolelcss yacTH oT pwiuara 2/, npy:xrHa /] Bo3BpaillaeT Dbl-
yar /6 unu 17, ynop I0 n pwivar 2/ R NnepBOHAaYaJIbHOE MOJIOXKEHHE.
[lpu atoM BHHTH /8, meHCTBYS Ha KHONKH MHKpOBBIKjJOuartenelt [5,
mepeMelialoT HX TakKXKe B HepBOHAYANbLHOE MOJIOXKEHHE. ¥TOoJ NOBO-
poTta puiuara 2/ orpaHHYHBaeTCA ycoM Ha pwiuare /6 mian 17, KOTODHIM
puiyar 16 mau I7 ynupaercst B CTeHKY Kopmyca /2 mpu HoBopoTe Ha
45—55° o1 HYJIEBOTO HOJOXKEHH .

DJIeKTPOMOHTAXKHAS CXeMa orpakuurrtensl usobpaxena Ha pHc. 36.

TexHuyeckas XapakTepPHCTHKA

3
HowmiHadbHoe Hampsiemse B memsix, B . . . . . . . . 26X
Tox B wensx, MA, ue Gomee . . 10
Yroa noBopora phuara OO MOMEHTa cpa6amBamm vxm(posbmmoqa-
Teast (pabouuit yros), rpan, ue 6ojee . . L. +3—7
IlpeneapHEni yros moBopoTta pwiuara, rpap, He ‘Memce . . . . =50

3.9. MHOAYKTHBHbIN JATUHUK

JlaTuuK npejHasHaueH MJIsI M3MEDEeHHs NaBjieHHS B pabouyHx Io-
JIOCTAX THAPOMOTOpa GOJBHMIOrO MOMEHTa M AJs BbIpaOOTKH CHTHaJfa,
HPONOPHHOHANBHOTO AaBJIEHHIO.

YUyBCTBUTENBHBIM 3JeMEHTOM HHAYKTHBHOTO IATUHKA SBJISETCA MEM-
6pana I1 (puc. 37), npunasHHas k wryuepy /2. lltyuep BBHHYHBA-
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erca B Kopnyc /3. B xopmyc BBHHUHMBaeTCSl TaKkyKe MarHHTONpPOBOT /5
¢ IByMs KaTywlkaMH /7 u 20 (BepxHedl W HuxHel). CBepxy Ha Mar-
HHTOIPOBOJ, YCTAHOBJEHAa Ha UeThIpeX BHHTax /8 BoaBpaThHasg mOpy-
xuHa /9.

Beanunna nporu6a BO3BPaTHOH NPYKHHLI DEryiHPYETCH HaKAa[l-
kamu 5. K npyxkune 19 3aknenkaMu 6 xkpenutcs sikopb 7. Slkoph ¢ mo-
MoOllbio radiku 4 coefnHel co IITOKOM &. Ilpu meperpy3souHom naas-
JIEHHII CKOCbI SKOPS He JOJI2KHBl KaCaTbhCA CKOCOB CepAEeUHHKA Eepx-
Hell KaTVIIKH.

Ceepxy nDaTuK 3aKpbIBAeTCd KOXKYXOM [6, KOTCDEIA KpemuTed K
KOPNyCy ueTnipbMsi BHHTaMH /4. BHyTpeHHdd NOJOCTL JaTYHKa 3a-
L(HIIeHa OT MONAXAHMS MBUJIM M BJATH YIVIOTHHUTENAMH [0 1 NpOKJai-
kamu / 1 9.

DJIeKTPHUECKOe COeJIMHEHHe JaTyHKa ¢ JAPYriMH npubopaMu cH-
CTEMBl OCYHIeCTBJSETCS uepez BUJKY 2, KOTOpas YCTaHOBJeHa Ha
Koxyxe I6 H KpPemuTcs K HeMy 4YeTHIpbMS BHHTaMu 3. JatuHk ycra-
HaBJIBAe€TCS HA [OBOPOTHOM YrOJbHHKE H $BJSETCA NPHHAAJIEKHO-
CTBIO THAPOMOHTAXKHOFO KOMIIJIEKTA.

IlpuHnunuanbHas 3aeKTpPHUECKas CXeMa JaTuHka IoKasaHa Ha
puc. 37.

OCHOBHBIMEH (PYHKIIHOHAJIBHBIME y3JlaMH AATUHKa SIBJISIOTCS MEM-
6paHa ¥ MarHHUTONPOBOJ C KaTyLIKaMH.

Ha nepBuuHble 06MOTKH KaTylLiek mopaercs Hamps:xenue 40 B,
500 I'u, a co BTOpPMYHBIX CHMMAaeTCsl CHPHAJ, IMPONOPUHOHANBHEIH 1aB-
JIEHHIO.

Jatunk paboraer mo cxeme AudpepeHIHaNbHOIO TpalichopMaTo-
pa. ITox npeiictBueM H3GLITOUHOrO JaBJjeHHs MmemOpaHa neOpMHPY-
eTcs H M3MeHseT BO3AYLIHBIH 3a30p MeXJy SIKOpeM H CepledHIKOM,
YTO NPUBOJAHT K H3MEHEHHIO BHIXOLHOTO HANpPSIKEHHS.

TexHuuecKas XapaKTePHCTHKA

MomHocTs, noTpeafieMass OJHHM JaTUHKOM, BT, He Gonee . . 5,4
Ilpu namenennn nasiaerus or O mo 100 krc/cm? BesnuHHa BbIXOLlHOl‘O
HalpAXeHdss u3Mensercss, B . . . . . . . . . 0-55
Hanpsikenne muranus, B . . . . . . . . . . . . 40
Yacrora, I'm . . O 140}

3.10. HACOC C NMPUBOAHBIM 3JIEKTPOJABUTATEJEM

Hacoc ¢ npuBOAHBIM 3J€KTPOABHraTeseM NpeobpasyeT MexaHHYe-
CKYI0 3HEPTHIO NPHBOAHOIO 3JEKTPOABHTATeAs B SHEPTHIO MOTOKA pa-
6ouell KHAKOCTH, MPONOPLHOHANLHYI CHTHaJy ympasaenud. Hacoc
C NPHBOAHLIM 3JeKTpojasuratesem (puc. 38) coctout H3 nacoca 92,
KOpoGKu 49 mepekaoueHus, MexaHHaMa 84 ynpaBJeHHs, dJEKTPOABH-
ratenas 25 (Tuna MH-31M) u noreHunomerpa 2 o6paTHOM CBS3H.

C onHo#l CTOPOHBI OcHOBaHHS [/9 Ha WNHJAbKax rafikamm 23 co
CTONOPELIMH InaHGamu 22 3akpemseH saekrpoasurartesnn 25. Ilaoc-
KOCTb pa3beMa OCHOBaHHSI /9 W 3JeKTPOABHrare/sl TepMeTH3HPOBaHA
VIJOTHHTEABHBM KOJIbloM 69. BeIXOgHOH KOHel Baja 3JIEKTPOJBHIa-
TeJs TepMEeTH3HPOBAaH MaHkeToH 26, yCTaHOBJEHHOH B Kpuilike 68,
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NPHKPEMJIEHHOA K 3JEeKTPOJBHraTeN 0 BHHTaMH 67. IlnockocTh pasb-
€Ma 3JIeKTPOABHrartens ¥ KpBHIUKH 68 repMeTH3WpoBaHa YNJIOTHH-
TeJbHEIM KoJabloM 24. Ha Bany asnekTpoJBHrareiss ycTaHOBJEHO 3y0-
yaToe KoJsieco 2/, 3aKpemnsieHHOe BHHTOM 66 c maiibamu 20, 71 u 72.

C #pyro# cTOpOHBEL OCHOBAaHHS pa3MeEIleHbl:

— nacoc 92, s3akpenvyieHHblH rafikamu I/ co cromopeBIMH Wiaia-
MU /2 wa wmnuabkax J/0; BEIXOAHBIE MAarucTpaJbHble KaHaJbl Hacoca
FepMETH3HPOBAHBl YNJIOTHHTEJABHEIMH KoJbLaMu 15

— MexasusM 84 ynpaBJeHHs, 3aKpenJeHHBIH BHHTaMH 75 C npy-
JKUHHBIMH ma#ibamu 74 u wmaikibamu 73; .

— BTYJAKa 90 ¢ yNJOTHHTENbHBIM KosbloM 9/, 3akpemnseHHas Ha
mnunbkax 87 raikamup 88 ¢ nmpy:KHUHHBIMH wati6amu 89 uepe3 daa-
Heu 86.

HBa cHJOBBIX LMJAMHIPA MexaHH3Ma VIpaBJeHHS JIOJbKOH COCTO-
AT U3 CJHeLYIOIIHX AeTaJieh:

— kopnyca /19 ¢ ynJoTHHTENLHBIMH Kojablami /20, 3akpenyeH-
Horo BHHTaMU /22 ¢ npyKyHHBIMH Walbami 121;

— Kopnyca /15, BEMHUEHHOTO B Pe3b0OBO€ OTBEPCTHE OCHOBAHHA
MexaHl3Ma yNIpaBJeHHs; COeIHHEHHE TeDMETH3HPOBAHO YIJIOTHHTENb-
HbiM KoJbuoM 116;

— crakaHa I/4, ynupamoluerocs JHOM B POJHK pHYara Haco-
ca 92,

— miayuaxepa 118.

[lnockocTs pasbeMa OCHOBAHHS MEXAaHIH3Ma YIDPABJEHHS II OCHO-
BaHHUs /9 repMeTH3HPOBaHA YIJOTHHTEJLHBIMH KOJblaMH [I7.

¥3apl Hacoca 3akpbITHl KosamakomM 93, KOTODPbIEE KpenmuTes K oc-
HopaHuo /9 rafixami 36 co cromopHEMH mafifamu S37. IliaockocTb
pasbeMa OCHOBAHHS M KOJNaxa repMeTH3HpOBaHAa YIJIOTHITeJILHBIM
KOJBLOM /3.

OTBepcTHsi, 2aKpBITBIE TPAHCOOPTHPOBOUHBIMH IIpobkoit 46
KPHEIIKOH 38 ¢ YIJIOTHHTENbHBEIMH KOJLUAMH 45 O CTONODHBIMI mafi-
6aMi 42, npenHasnayentl 08 COOOIIEHHS Hacoca € NOMOJNHHTEILHBIM
G6axkom. Kpeinka 38 kpemurcs Ha MNHAbKax 59 ocHoBaHus /9 rail-
Kami 40 ¢ yIJIOTHHTEJALHBIM KOJbLOM 41,

Kprimka [/ kpenwtes x xonmaky 93 Goatamu 30 c¢ mafibamu 3/
H mpyKHIHBIME maifibamMi 82, [lnockocTs pasbeMa KPBILUKH H KOJNa-
Ka repMeTH3HPOBAHA YMJAOTHHTEJNBHBIMH KoabuaMu 9 u 94. Ocb cek-
TOpa JI0JbKH Hacoca 92 repMmernsuposana maHxkerofi 5. K xprimike f
BHHTAMH /26 ¢ npyXHHHBIMH albamu /24 xpemutess Kosaozka [25
(LUPT), repmernzupoBans#as npokJaaAko# /23, a BuHTaMu 27 ¢ Opy-
KUHHBIMH waiibamu 28 1 wmefibamn 29 — kpeitika 3 ¢ yNJIOTHHTEJb-
HBIM KOJBIIOM 95.

[1a zamonHelnnsi Hacoca € TPUDOJAHBIM 3JEeKTPOABHratesIeM pa-
6oycil KUHKOCTbIO CJAYXKHT KaanaH /04, a nas cauBa — kJjganad 80,
repMCTH3HPOBaHHble YINOTHHTEJALHBIMH KoOJAbLaMHu 81 u 103, 2akpriThie
HakWAHBIME rafixamu 79 u 107 ¢ kpeiikamu 78 u 108 u 3axpenJeH-
Hble Ha Kosamake 93 Gonramu 76 co cTomopHHIMH makibamu 77. Or-
BepcTiis KaanaHoB 80 u 104 mepekpbiThl mapHkaMH /06, npHKATHIMH
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K cemay npyxuuamu [05, omuparomuMHcs Ha wa#bul /102 B OpyXKHH-
Hele Koabla 101.

Uepes noTeHuyoMerp 2 NOCTymaer 3JeKTPHYECKUI CHTHaJ, Ipo-
nopuHoHaibHLIA yray mosopoTa JIONLKH Hacoca 92. Tlepememnenne
JIIOJBKH TIepefaeTcs Ha IOTEHIHOMETP dYepe3 mnepegady, COCTOAILYIO
u3 3y6uaToro cekropa 4, }eCTKO CBSI3aHHOro C JIOJbKOH, H 3y6¥aToro
KoJIeca, VCTaHOBJIEHHOrO Ha ocH moreHunomerpa. CekTop Kpenmures K
Jionbke GOoaTOM 7 C VIJIOTHHTENBHBIM KOJLIOM 8 H (PUKCHpyeTcs CTO-
nopHoil waiboi 6.

[MorenunoMeTp KpenuTcs K KpblmiKe [ BHHTaMH 33 ¢ NpPYKHHHLIMH
maibayu 34 u 85.

K ocuoBauuio /9 BuHTamu 64 ¢ npy:KUHHBIMH mafi6aMu 65 Kpe-
nutcs Kosonaka 63 (LIPT), repmerusupoBanuas npoknankott /8.

Kopo6ka 49 nepekaodycHusT KPenuTcs Ha INMHABKAX OCHoBaHHuA /9
ralikamu 47 co cronopHLIMH maibamu 48. Kananbl, noaBojsaliue pa-
6ouyl0 KHIKOCTL, B MeCTax pazbeMa KOpPOOKH TNepex/iouesHNst H oc-
HOBAHHS FePMETH3UPOBAHBl VIIOTHHTEAbHBIMH KoJablLaMu 14, 16 u I7.

B pacroukax ocHOBaHHA /9 pasMemieHH;

— NpefOXpaHHUTENLHBIH KIamaH, COCTOSNIHH H3 BTYJAKH 54 ¢ yo-
JIOTHHTEALHBIM KOJLUOM 56, NpY:RHHBL 53, npobku 50 C YIJIOTHHTENb-
HBIM KOJIbLIIOM 52, KOMIeHcalHoHHoH makbnl 5/ U KaanaHa 55;

— CcJaHBHOH KJamaH, CoCTOSIUUH H3 BTYJAKH 6] ¢ YIOJIOTIHTENIbHBIM
KOJIbIOM 62, kKaamnaHa 60, mpy:KHuHb 59, KoMmencauuoHHOH maibn 58
" npobxu 57,

— ¢uapTp 98 ¢ YyIJIOTHHTENLHBIMH KoJabuamu 99 u 100, npepHa-
3HAUEHHBIH A/ OYHCTKH pabouell KHAKOCTH, ¢ (QHIBTPOBANLHLIM 3Je-
MEHTOM K3 MOPUCTOTO MeTaJsJja, HOJyYeHHOro IyTEM CIeKaHHd Me-
TaNNHYeCKHX MapukoB. YKHAKOCTh B (HIALTPE OUHLIAETCA, NpoTeKas
mo 3asopaM Mexnay wapukamu. OTBepcrde mon (GUABTP 3aKPBEITO Py-
KOATKOI 96 ¢ YIJIOTHUTENbHEIM KOJbLOM 97;

— npobxa 43 ¢ yINJOTHHTENbHLIM KOJbIOM 44, NpejHasHaueHHas
AJS BLITYCKA BO3AYXa W3 Hacoca.

Bpamienne Baja NPHBOJHOTO 3JIEKTPOABHTaTead uvepe3 3ybuaTthle
KoJeca Tepenaercs OLHOBDEMEHHO BaJy Hacoca 92 H BeiylleMy Ba-
JIAKY LIECTepPEHHOro Hacoca MexaHu3Ma 84 ympasJieHus.

Ilpn BRNIOYEHHOM NPHBOLHOM 3JEKTPOABHraTese H OTCYTCTBHH
TOKa B YNPaBJIOIHX O0OMOTKaxX 3JeKTPOMarHiuTa MeXaHH3Ma yIpas-
JIEHHS JIIoJbKa Hacoca 92 nop nefictBHeM OpYyXHH /13, mpHKpemseH-
HEIX K phluary Hacoca ¢ [oMolnblo manela 112, suara 109, raii-
kH 110 v cromopHo#i wa#bul //] HaXoOHTCA B HEHTPasJbHOM NOJOXKe-
HHH, H pabouas XKHIKOCTh K FHIPOMOTOPY He IOCTYIAeT.

B 3aBucHMoOCTH 0T TNOLAHHOTO CHTHaJa MeXxauusM 84 yupasJeHHs
CO3/laeT mepenaj JaBJeHHH B MeKIpPOCCeJbHBIX kKaMepax 6Jioka yII-
paBJeHHd, MPONOPUHOHANBHEIR TOKY B YIPaBJASIOUIHX O6MOTKAX 3JeK-
TpOMAarHuTa. DTOT Nepenaj AAaBJeHHd dYepe3 CTAaKaHH yIpaBJeHHd
CcO37aeT MOMEHT, AeHCTBYIOHMIME Ha pbiYar H JIOABKY Hacoca 92 H
MOBOPAUYHBAIOLIHN €e B COOTBETCTBYIOLLYIO CTOPOHY. IIpH OTKIOHEHHH
JIOJbKH OT HeHTpaJbHOTO MOJNOXKeHHUs pabouas KHAKOCTh Hareera-
ercs B OfHYy H3 pabouux marucrpanelt cucremsl. Haguuue Harpysku
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Ha BBIXOJE CHCTEMbl IIPHBOLHT K YBEJHMYEHHIO LaBJIeHUsa B 3TOH Ma-
rHCTpajud ¥ OJ(HOBPEMEHHO B KaHajax oOpaTHOH CBA3H, T. €. B IIO-
JIOCTH TIox mayHmepom [18. Ha nronbky Hacoca HayHer AeHCTBOBATH
MOMEHT 00paTHON CBf3H, HalpaBJeHHbIH HaBCTPeuy MOMEHTY CTaka-
HoB 1[4 ynpaBaentis. [loBopor JIOJAbKH NpeKpaTHTCA TOTAA, KOTHa
MOMEHT Ha phUare 07 nepemaja AaBjaeHud B mayHxepax /18 obpar-
HOIl CBSI3H Ha OJZHOM KOHIe CTaHeT paBHBLIM MOMEHTy OT Iepemaza
IaBJIeHHH B CTaKaHaxX ynpaBJeHHs, HEHCTBYIOILEMY Ha POJHK APYToro
KoHHa phiyara. [Jocse BBIKAIOUEHHS TPHBOXHOTO 3JEKTPOABHrATeNs
LaBJIEHHA B IIOJIOCTAX CTaKaHOB CTAHYT PaBHBIMH, U JIIOJbKa Noj HeH-
CTBHEM TIPYIKHH 3aliMer HeHTpaJsbHOE IOJOKEHHE. .

Ot uectepeHHOro Hacoca pabouasi KHUAKOCTL TPOXOAUT uepes
duaprp 98 ¥ moctymaer kK MexaHHsMy ynpasaeHus. Ilpum 3acopeHHH
¢unpTpa paboyas KHAKOCTb NPOXOZHT UYepe3 NpeXOXpaHUTeNbHbIH
KnanaH (HALTPa, a M3OLITOK €e CJAHBAeTCs Yepe3 CJAMBHOH KiamaH.
Kpome roro, uyacts pacxoma pabouefi KHIKOCTH HIECTEDPSHHOrO Ha-
coca mojaercsi B KOpPo6Ky 49 mepeksNIOyeHHs AJS KOMIEHCAUIH yTe-
YyeK B MaricrpajbHblX CHCTEMAX. -

K xonnaxy 93 BuHTamu 82 kpemutcs Kpbilka 83 ¢ MarHuToM,
repMeTH3HPOBAHHAS YNJOTHHTEIbHBIM KOJBIOM 85.

Ha mnnapxax 70 ocHoBaHMA [9 KpemuTCs KPOHUITEHH AATYHKOB

IaBJIEHHS.
[IpuHounuanbuag 3JEeKTPHYCCKAasd cXeMa Hacoca C IPHBOIHBIM
3JIEKTpOJBHraTeseM H3o6paxkeHa Ha puc. 39.

TexHHuUeCKasi XapaKTEPUCTHKA

Ckopocts BpalleHHS Bala Hacoca, of/MHH . . . . . . . 2000
O6bemHass nojgavya Hacoca, J/MHH . . . . . . . . . 64
yl‘lpaBJIeHHe nojpayeil Hacoca msyxxacxam{o'>
nepBHt Kackag . . .. . . . . . . Comio —
3aCJI0HKA
BTOpOH Xackag . . . - . . . . . . . . . Hro;vuarwit
O6pathast ¢BA36 . . . =+ =+ . . . . « =« . . . Ilo onaBue-
HHIO
Pa6Gounit o6beM Hacoca, J e e
IloBepxHOCTb OXJaxKNeHHS, M? AN ..« . . 035
Ilepenarounoe oTHolIeHHE OT 3JIEKTp011BHl‘aTe.Hﬂ K Hacocy . . . 1,9
3.10.1. Hacoc

Hacoc mpeo6pasyer mogBOIHMYIO MeXaHHYECKYO SHEPTHIO B JHep-
THIO MOTOKa paboueil KUAKOCTH C M3MeHeHHeM ee KOJIHYecTBa H Ha-
IpaBJeHHus.

Hacoc (puc. 40) cocTouT U3 CIEAYIOMHX OCHOBHBIX YacTel:

— BaJa 33 ¢ nomuunuukami 2/ u 43 u sySuateim xosecom 30. Ilox-
HIHIHEK 43 KpenuTcst Ha Bagay umaiibolt 46, BHHTOM 45 H mTHTOM 44,
a MOAMIHIHUK 2/ dyepe3 BTYJIKY 32 ¢ 3y6uaTeiM KosecoM 30 u makboi 31
Kpenurca waibo# 28, BRHTOM 29 U maibon 24;

— 6J0Ka 35 ¢ nuyH:KepaMHu I5 u pacnpenenutens 4. baok omupa-
eTcsl Ha MOAWHMIHHK I3, Haxoasmuiica Ha Baay 33, H TOCTOAHHO NMOAXKH-
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MaeTcs NPYXKHHOH /6, onkparouieiics Ha BTYJKY 36, K pacnpeesiTeio
yepe3 BTYJKY /7 u 3amopHoe koablio /8. Bpamenne ot 3y6yaToro Kone-
ca nepepaercs 6J0Ky uepe3 Baad 33 U BTYJAKY 32 ¢ NOMOLIbIO IITOHKH
22 W wJMueB BaJa H 0JI0Ka;

— JIIOJbKH 7 CO CIELHAJbHLIM YIOPHBM IIAPHKONOAIIHIHHKOM 8 H
nanabuem /2 (AJs nepenavyH MoBOpOTAa JHOJALKH Ha IOTEHIIHOMETP);

— Kopnyca 6 ¢ kpoiukaMi 5 ¥ 20. Kprimnka § ¢ noaykoJssramil 4
Kpen#uTca K xopnycy 6oJTaMi 2 co CTONOPHHIME aibamu 25, a Kpblill-
Ka 20 — 6osatamu 26 co CTONOPHBLIMHE IaiibaMu 27 1 wtHhTOoM /.

Jlronpka moBopaunBaerca (kauaercd) BOKpyr ocu I—I nang B mox-
wHNH#KaX [/, pacmofoKeHHBIX B Kopnyce 6 H BTyJKe /4, U 3aKkpens-
eTCsl OT OCEeBOTO lNepeMellieHHsl XpHIWKaMi 9 0 37, sudTamu 41 0 KOM-
NeHCaUHMOHHLIMH KoJabuamu 0.

[Tonykoabna 4 KpemsaTcss K KpbILIKe 5 BHHTAMH 3 W CJyXaTr OJs
OTpaHHYEHHs MAaKCHMaJbHOTO yIJja IIOBOPOTA JIOJbKH, a Clel0BAaTENb-
HO, H pbr4ara 28, »KecTKO CBA3aHHOTO C JIOJbKOH wTHdTOM 38 ¢ rail-
Koil 40 u cronopHon waiibo# 39.

Kpeimka 1, koTopasi KpenHuTCs K KpblIKe § BHHTAMH 42, ¥ KOMIICH-
CalHOHHOE KOJibLLO 47 cay2KaT AJd OTpaHHYEHHS] OCeBOTO IepeMelleHHs
NOJIIHIHHKA 43.

Ilpu pabore Hacoca 610K BcerAa Bpaiaercs B OZHOM HalpaBJeHHH.

Ipu mefiTpanbHOM (HYJNeBOM) TMOJOMKEHHH JIOJALKH H BpalleHHH
6/10xa NJAYHXKEephl B LHJAHHApax OJ0Ka 35 OCTAlOTCH HENOABHIKHBLIMH.
[Tpi OTKJAOHEHHH JIOJNBKH B OZHY CTOPOHY OT HEATPAJIbHOTO NOJIOKEHHS
H BpauleHHl OJioKa IJyHXKepbl OyAyT COBepIUaTb B LUHJHHADAX BO3-
BPATHO-TIOCTYNIATENbHOE [BHXKEHUE.

3a mepByi0 NOJOBHHY oGopora 6JioKka NpPH COEANHEHHH LHAIHIAPOB
(uepe3 HenmoJABMKHBIA pacmpefesJuTeNb 34) € NOJOCTbIO BCACHIBAHHA (C
MEeHDbIUHM JaBJeHHeM pabouell :KHAKOCTH) Hacoca B Kphimke 20 pasie-
HHe pabouell KHAKOCTH NEPEMECTHT NJAYHXKEepbl OT paclpejeuTens B
CTOPOHY OTKJOHEHHO! («OTOJBHHYTOI») JIIOJIbKH; 32 BTOPYIO NOJOBHHY
obopora 6JOKa NIpH COeNHHEHHH LMJHHADOB C NOJAOCTbIO HATHETAHHSA
(c Gonbuim RaBaensem pabouell KUIKOCTH) OTKJIOHeHHas («IpHIBH-
HyTasi») JOJbKa IEepPEeMEeCTHT IJIYHXKeDPH K PaclpeJesHTeNIO, IPH 3TOM
IJIYHKEpPbl BBITECHAT pabouylo > KHAKOCTb B INOJIOCTb HarHeTaHHsA
Hacoca.

3a nonublii 060poT 6J0KA NPH OTKJAOHEHHOH JIIOJbKE KaKAblH IIYH-
JKep CcAesaeT OAHH ABOHHON xon. B 3aBHCHMOCTH OT yTJa OTKJIOHEHHA
JIOJIbKH MEeHSIeTCs BeJHYHHa XOJa IJyHXKepa, T. €. KOJHUECTBO Harue-
tTaemoii pabouet KuAKOCTH. [IpU OTKIOHEHHH JIOJAbKH B APYTYIO CTOPO-
HY H BpalleHHH GJ0oKa IOJOCTH BCACHIBAHHS H HaTHETaHHs Hacoca Io-
MEHSII0TCA MeCTaMH.

Texnuueckash XapakTepHCTHKA

Tun HacoCa . . . « « « w « « « « . . . . Axcuan-
HO-TIJTYH-
JKepHBIH C
HaKJOHHOH
maibo
(moabKoi)
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‘O6beMHasi Tofadya Hacoca 3a OAHH 0GOpPOT Bala (MakCHMAaJb-

Has), cM® L e e e
HauGosbwiee napJeHde Ha BulXole, Krc/emM® . . . . . . . 130
Japaenne Ha Bxoge, Krc¢/cMm? He Mewee . ., . . . . ., 10

3.10.2. MexaHusM ynpaBJeHHst

MexaHu3M ynpaBjeHHs npeofpasyeT 3JeKTPHYECKHH CHIHAJ B TH-
LPaBJUECKYIO SHePTHIO H YCHJIIBAeT ce C OMOIIBIO JBYX KacKaAoB 3a
CyYyeT 3HeprHH pafouell KHAKOCTH, IOCTyHamllefl OT LIeCTepPeHHOTOo
Hacoca.

MexaHuaM ynpaBaenns cocTolT U3 6i0Ka 22 ynpasnerus (puc. 41),
HiecTepeHHOro Hacoca 16 U ocHoBaHus /0.

Baok ynpaBieHHs sIBASETCS NEePBLIM KaCKaXOM YCHJIEHHS H COCTOUT
u3 Kopnyca / (pic. 42), K KOTOpOMY BHHTAMH 7 ¢ IPYKHHHBIMI 1Iafiba-
MH 8 i wafifaMH 6 KpemHTCsd KpOHWITEHH 2 ¢ ajekTpomarHutoM J. Ha
OCH 3JeKTPOMAarHHTa XKCCTKO 3aKkpelJsieHa 3acioHKa 4. B xopmyce ume-
I0TCS ABe Iapnl coobuiaomuxesa oTBepeTii. B ogHo#l mape pasmelleHnl
comaa b, KOTophle KOHTpATCA rafikamu 9. BHyTpeHHHI KaHaJ KaxIOro
COTIa 3aKphIT NPOoOKOH /0 ¢ ynnoTHHTeJbHBIM KoablioM /1. B mpyrofi
nape orBepcTHH pacmosoxeHbl Apoccenn [4 H npobku /2. Comnaa b,
npobku 12, ppoccesn [4 repMeTH3HPYIOTCA VIJOTHHTENLHLIMH KOJb-
uamn /3.

UeThipeXCeKIHOHHBIT ILIECTEPEHHBIH HAacOC COCTOHT 113 OCHOBAHHA &
(puc. 43), xopnyca 6 # KpHILKH 7, COGPAHHLIX B aKeT H CKPeMJICHHBIX
BUHTaMH 9 ¢ npyxuHeEbMI maiibamu 8, mrudramu 4 u maiibamu 10.
Buyrpu Kopmyca 6 Ha Ka:x oM 113 BaaukoB I8 B I ycTaHOBJeHE 3ybua-
THIE Koseca 16 u 17, HaxojdAllpecs B 3allelJieHHH ApYT c ApyroM. Bpa-
LIeHHe OT Baduka /8 K 3y0UaTHIM KoJlecaM H OT 3y6uaTHIX KoJiec K BaJlli-
KaMm / mepellaeTcs gepes naJbisl /1.

OceBoe nmepemelenne BaaukoB /3 u / OrpaHHYEHO IPYRHHHEIMU
KoJabuaMu 3 ¢ maiibamu 2 i xoabioM /4. BpamieHne ot 3/J€KTPOABHIa-
TeJis NepefaeTcsl LIeCTePeHHOMY Hacocy uyepe3 3ybuaToe Koseco 15, 3a-
KpelJIeHHOe Ha BaJsuKe /3 mradTom /2.

B ocHOBaHHH MexaHH3Ma YHpaBJeHHs BHIOJHEHa pasBOJKa KaHa-
JIOB, IIOJBOAAHINX pabouylo KHIKOCTb K NepBOMY H BTODOMY KacKajgaMm
YCHJIEHHS H K OCHOBAHHIO Hacoca.

B pacroukax ocHoBanusi /0 (puc. 41) pa3melleHsl 3JeMeHTH BTOPO-
TO KacKaja, COCTOSILUIero 3 ABYX ura 20, AByX Kjaanaxos 19, BTyJok 18
¥ Kopombicsia 25. IlomoxkeHHe KopoMbicia Ha ocH 23 ompenensieTcs
wafbamu 28 u 29. Ocb onupaercs Ha NOAWHIHAKE 27, 3a(HKCHPOBAH-
Hble ralKo# 26 OT 0CeBOro mepeMelleHHs.

[lomImHNHMKN yCTAaHOBJNEHH B Kopmyce 24, Kpensiuemcs K OCHOBa-
HUIO BHHTaMH 32 ¢ NPYXHHHBIMH IwaibaMu 31, waitboit 30, 0 ¢ukcu-
pyiorca wradramy 9.

Ha ropoMmblciie 25 ycTaHOB/IEHB! ABAa PEry/JHPOBOYHHIX BHHTA 4, 3a-
KOHTPEHHHIX Ta¥KaMH §. PeryJupoBouHbie BHHTH 4 YOHpalOTCS B

urab 20. B ocnoBanun [0 BBepHyTH JABa puIM-Goarta 33 ¢ wiaiiba-
MH 34.
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K ocnoBaHuio /0 BUHTaMu 2 ¢ NPYXHUHHbIMH wafibamu I KpemuTtcs
670k 22 ynpaBJeHus, a rafikaMu /4 ¢ mpyxUHHBIMH ma#bamu /3 "
mwaibamu /2 Ha WNHAbKAX OCHOBaHHS KPEHHTCH IIECTepeHHBIH Ha-
coc /6, ¥ oJloKeHHe Hacoca (GUKcHpyeTes mTHdTami 15.

Kananel ocHoBaHHs, MOABOAALUHE pabouyld KHAKOCTL K OJIOKY
VIpaBJeHHs H lIeCTEPEHHOMY HAcocy, B MecTaX pasbeMa repMeTH3HpO-
BaHbl YNJOTHHTEJLHLIMH Koablamu 3, § u [/. Cenna 2/, Ha Kortopble
OIHPAIOTCS HIILI 20, repMeTH3HPOBAHb! YIUIOTHHTEJIbHBIMH KoJbllamu 17
H KpelsTcs K OCHOBAHHIO BUHTAMH 6 C NPYKHHHBIMH malifaMu 7.

Ilpn moctymn/eHHu cHTHaJa Ha yOpaBasiomye o6MOTKH 3JIeKTpoMar-
HHTa OCb €T0 C 3aCJOHKOH 4 (puc. 42) mMoBepHeTCS] M H3MEHHT 3a30pbl
MeKIY 3aCJIOHKOII U COMIaMHK 5, UTO BbI3OBET Nepenaj AaB/leHHH B MeX-
IpOoCCeNbHBIX Kamepax H Nof Kjaananamu /9 (pHc. 41). [lon neficTBrem
3TOTO Nepenaja JaBJEHHI KianaHbl NepeMecTSTCs H NOBEepHYT KOpo-
meicsio 25. IloBopor KopoMmbic/ia MpHBEAET K nepeMelleHuio Hra 20 1
H3MEHEHHIO 3430POB MEKIY HIVIaMHi H celnaMu 2/, yTo, B CBOIO OYe-
pelb, BEI3OBET Nepenaj JaBJeHHH B NOJOCTAX OCHoBaHuaA [0, noasons-

IIHX paﬁoqylo KHAKOCTh NOJA CTaKaHbl CHJAOBBIX HHJHHADOB Hacoca C
NPHBOAHDLIM ABHTATEJ/EM.

3.10.3. dneKTpoMarHur

DJIeKTPOMATHHT MOCTOSHHOTO TOKA NpeAHa3HAauYCcH AJs [0BOPOTA
3acJONKII MEepBOro Kackaja MeXaHH3Ma YIpaBJeHls Hacoca TOPH30H-
TaJLHOTO HaBeXeHHSI.

DJeKTPOMATHHT COCTOHT U3 aApMa 6 (puc. 44), AKops 7 ¥ cepACUHH-
Ka 2, KaTywki § Bo3OyXKAeHHS U KaTYIIKH 3 ynpaB/eHHus.

C AByX CTODOH B IpMO 6 BCTaBJSIOTCA (araHubl 4 H /3 CO BCTPOEH-
HBLIMH B HHX NOAIHNHHKAMH & U 9, CAy:KalUMH onopaMu Ajsa ocH [/
axops 7. [Topmnnuuk 9 sakpuiBaetcs waliboit 12 u rafikolt /0, KoTopas
CTOTMOPHTCST BHHTOM [4, NMOMIIMNHHK O — KpblIKoi. B sipme 6 nome-
IeHbl JBC KaTymkil 8 BO30yXKIEHHA, a Ha CepPAeYHHK 2 HaMOTaHbl 00-
MOTKH yhpaBJjeHus. SIpmMo 6, SIKopb 7 H CepAedYHHK Z BHIIIOJHEHB H3

S.HeKTpOTEXHII‘-IeCKOﬁ CTaJH H ABJAKTCA MATHHTOIIPDOBOLOM 3JICKTPO-
MarHyuTa.

MaxkcuMaJbHBIL YToJ NoBopoTa sKOpst 7, paBHBI —+5° =20, ycra-
HaBJAHBAETCA C HOMOUIBIO TEXHOJOTHUECKHX BHHTOB.

Mexay spMoM 6 H CepAeYHHKOM 2 DacnosoXeHsl MPOKAaiku I5.
BriBoanl oT KaTywek 8 Bo30YKACHHUS NPOXOIAAT Yepe3 3JeKTPOH30JALH-
OHHBIE BTYJKH /8 U IpUNasHbl K JenecTkaM naaTst /.

BuiBoanl oT 06GMOTOK YIIpaBJEHHS TaK:Ke MOANAHBAIOTCS K JENect-
Kam naatel /. BunT 16 ¢ mani6o# /7 3aKpbIBaeT OTBEPCTHE, MpeaHa3Ha-
YeHHOe /18 3alOJHEeHHs BHYTPeHHeH IOJIOCTH 3JeKTpoMmaruuta pabo-
uell KHAKOCTbI0. O6MOTKH YIPaBJIEHHs COCTOAT M3 ABYX OOMOTOK: HH3-
Koomiloli I—1I’, npegHa3HaueHHOH A/ pabOTH B [0JyaBTOMATHIECKOM
pexume, u Boicokoomuol 11—II’, paBoralowel OT 3/1€KTPOHHOTO YCHJIH-
TeJIT B aBTOMaTHYECKOM pEeXKHME.

O6MmoTka Bo36yxaenus 111 COCTOHT M3 ABYX KaTyliek 8, COelHHEeH-
HBIX IOCJEA0BaTEeIbHO.

5 3ax. 35391cn 65



Ilpu mocTosiHHOM Toke BO30Y:KIEHHS I PaBEHCTBE TOKOB B 0GMOT-
kax ynpasiaenuss (I—I’ u 1I—II’) MoMeHT Ha Bajy 3JeKTpOMarHuTa
PaBeH HYJI0 U SIKOPb HAXOAHUTCS B HeHTpasbHOM TNoJsoxeHuu. IIpu mo-
ABJEHUH DPAa3HOCTH TOKOB B 0O6MOTKe yupasjenus I—I1" uwau II—I1"
SIKOpb 3JIeKTPOMArHHTa MOBOPAYHBAETCA Ha YroJ, IPOMOPUHOHAJbHEIN
BEJHYHHE 3TOH PA3HOCTH, B COOTBETCTBYIOILYIO CTOPOHY. OTHOIIEHHE:
BEJHYUHBI YIJia [IOBOPOTA SKOPS K Pa3HOCTH TOKOB OGMOTKH YIpasJie-
HHSI Ha3biBAETCS KPYTH3HOH XapaKTEPHCTHKH 3JeKTpoMaruura. Kpy-
TII3HA XaPaKTEPHCTHKH 3JE€KTPOMATHHTA PEryJHPYEeTCS HeMaTHHTHHIMW
OPOKJAJKaMHU 5, HAXOXAUIMMHCS MEXKAY CepIAeyHHKOM 2 U ApMOM 6.

Texruueckas XapaKTEePHCTHKA

Tox Bo3By:meuus:, A . . . . . . . .+ . . . . . 06
MaxkcuMaabHHH TOK OOGMOTOK YIpaBJeHHA:

-1 A . . . .0 L. ... L. 026
-1, A . . . .. . . . . . < . . . . 003
Yroa nosopoTta fKopsA, TPak . - - - . - . . . . . =5°20/
Pexwcum pabotel . . . . - .. ... ,I[JIHT‘?J'IB-

HEIH
MoxenT Ha Bady, rc.¢cM . . . - < . . . . . . . 1000

3.10.4. KopolGka nepexJiio4eHHs

Kopofka nepeknioyenus (puc. 45) npefHasHayeHa AJs Pas3MelCHUST
IBYX TOANHTOYHHIX KJIAMAHOB, ABYX NpelOXPAHHTENbHHIX KJAlaHOB H
HnepeKkaouaTes.

MNMoanuTouHbI KJAANaH COCTOHT H3 Kaanana 10, crakaHa 15 ¢ ynaor-
HHTEJbHBIM KOJbIOM 9, NpyXKHUHB /7, peryJHpOBOYHONR maibu 16 u
Ipo6KH 2 ¢ YIJAOTHUTEABHBEIM KOJBLOM 16.

[TpenoxpaHHUTENbHBI KJAAIAaH COCTOHT H3 LIapHKa /2, ONMHPAIOLLEro-
ca Ha cefno 18, sanpeccosaHHoe B Kopuyce [, ynopa [/, npyxuHn &,
PEeryaHpOBOUHOH walbnl 7 H NpoGKH /4 ¢ yIIOTHHTENBHBIM KOJBLOM 6..

[TepexnioyaTenb COCTOHT U3 300THHKA 28, Apoccens 31, BTYaAKH 27
C YIJIOTHHTeABHBIMH KOJbllaMu 29, mayHxKepa 30, ctakana 23, NpyxH-
Hbl 22, KoMnedcannouHod wafi6er 26 u mpobku 20 ¢ yMJIOTHHTEJIbHEIM
KOJIBIOM 19, 3aKpemJeHHOl Ha NHIbKax Kopuyca I rafikamu 24 ¢ npy-
JKHHHBIMH 1nafibamu 25.

Boixonnsie pe3b6OBble OTBEPCTHA 3aKPBLITH IITyLEpaMH 3 C TpaHC-
IOPTHPOBOYHBIMH BTYJAKaMH 4 H YVIJIOTHHTEAbHBIMH KOJbLAMH § u 2/,

IlpH OTKJIOHEHMH JIIOJbKH Hacoca B OJHOH IOJOCTH ero o6pasyercs
JaBjleHHe HarHeTaHHs, a B APYrodl JaBjeHHe BcachIBaHUSA GymeT MOA-
Jlep:KHBaTbCSl paBHLIM He MeHee 10 Krc/cM2? ¢ MOMOLIBIO NOAMHTOUHOTO
Knanana. B cayyae magenus AaBJeHHS B IOJIOCTH BCAaCBIBAHHS HHXKe
JNaBjeHuss MOANHMTKY Kjaanau /0 NOZHHMAaeTcs CO CBOEro celJia H Mpo-
IYCTHT pabouyio XKHAKOCTb OT LIECTEPEHHOTO Hacoca B HOJOCTb BCa-
coipanHuA. [lIpu NOBHIIEHHW [AaBJEHHS B IIOJOCTH HAarCHeTAHHs BHILE
120 krc/cm? mapux /2 mofHUMETCS U H3OBITOK HACHETAEMOH JKHIKOCTH
nepeiifieT B MOJOCTb BCACKIBAHHA.

ITpn OTKNIOHEHHH JIIOJBKH Hacoca B NPOTHBONOJNONKHYI CTOPOHY
[IOJIOCTH BCACHIBAHHS H HATHETAaHHS NOMEHSIOTCS MEeCTaMH H Ha4HEeT
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pa6oraTh Apyras napa Kjianatos. Pa6oyast HAKOCTb OT IECTEPEHHOrO
Hacoca NOJ HaBJIeHHeM IIocTynaeT noj mayHxkep 30, NOTHEMAaeT ero
BMecTe ¢ 3070THHKOM 28. IIpH 3ToM 30J0THHK pa3obIiaer MoJoCTH Ha-
coca. Ilpy BLIK/TIOYeHHH IIECTEPEHHOTO Hacoca AaBJeHHe IOM IJIyHMKe-
pom 30 manaer u npyxunHa 22 omyckaer 3040THHK 28. Ilpu 310M mOJIO-
CTH Hacoca coobI1anTcid Mexay coboi.

TexHuyeckas XapaKTepUCTHKA

JlaBsneHHe cpabaTHIBAHHS NpPeNOXPAHHTENBHBIX KJaallaHOB, Krc/cm® . 120

JlaBieHnHe cpabaTbiBaHHSI NMOANHTOYHBIX KJalaHoB, xrc/eM? . . . 1--056

Tun MOANUTOYHHX KJAamAHOB ., . « . .+« o+ . .« .« . . [Tlayuxep-
HBIH, KO«
HHYeCKHH

Tun npepoxpauuteNpHBIX KjiamawoB . . . . . . . . . Ulapukoswiit

3.10.5. daexkrponsurarear MHU-31M

SJIQKTPO,L[BHI‘aTeJIb HacoCa mnpHBOAA TOPH3OHTAJbLHOI'O HaBeACHHA
NPHBOOWUT BO BpAalUleHHEe BaJ Hacoca. OH sasJjsercq ABHTaTeJeM IIOCTO-
SAHHOTO TOKa C mapaJjelJibHbIM BOB6Y?K,Z[€HH€M OTKPBITOTO HCIIOJIHCHHS.

OCHOBHBIMH YacTAMH  3JeKTPOABHTaTeNsl  SBJISIOTCH cTaTop 7
(puc. 46) u akope /9. CTaTop COCTOHT M3 CTaHHHBH, K KOTOpOHl 6oJTa-
MH 6 KpemsiTCs MOJIOCH §, HabpaHHble U3 IUTAMIOBAHHBIX JIHCTOB 3JIEK-
TpoTexHuyeckoll cranu., Ha mnomiocel HagmeTsl cTaTopHble OGMOT-
KH 4.

SIKOpb 3JIeKTPOJBHIaTessi COCTOHT H3 BaJja C HacasKeHHBIMH Ha HEro
nakeToM J keJie3a sKOpsl, Ha6paHHBIM H3 JIHCTOB 3JEeKTPOTeXHHYECKOH
CTaJH, H KOJJeKTOpPOM, Ha6paHHBIM H3 MEAHBIX KOJJEKTOPHLIX IJa-
CTHH 27, U30JHPOBAHHBIX MeXRy co60H MHKaHHTOBLIMH IIPOKJAlKa-
MH 28.

B masax makera yJsoxeHa sikopHasi obmorka /, cocrosimas H3 OT-
HeJbHbX cekumil. JloGoBble yacTH OOMOTKHM $SIKOps 3aKpemJjeHo 6GaH-
JaxkHoll mpoBosioko#i 2. K topuaM Kopmyca Ha Gosarax /8 Kpenarcs
TMOAIIUIIHAKOBLIe WIUTH [/ U 24, sABJAIOLIHeCS ONOPAMH AJs IOALIHI-
HHKOB [4 u 21.

ITopuwiunenk 2/ 3aKpHIT TPAHCIOPTHPOBOYHOH KpHIKOH 20, KOTO-
past xpenurcs BuHTamu 22. Ilogmunuuk /4 3akpuT ¢aanuem 15, Kpe-
nsmHEMcsl Ha 6Godtax 17, 3aKOHTPeHHBIX NPOBOJIOKOH 6. B moAIIHOHH-
KOBEI muT /I BCcTpOeHa TpaBepca /0, xoTopas KPEeNMHTCS BHHTAMH K
Kopnycy /2 co meTKozepKaTeasiMd, B 060fiMBl KOTOpbIX BCTaBJjeHa
metka /3. Hlerkoaepskaresnu nuMeloT peluara 29 ¢ npyxuHoil AJs pery-
JIHDOBAHHS CHMJIBI HaXaTHs 1eTok /3 Ha KOJJeKTODHbIe IJIaCTHHBE 27.
LI oxJiax AeHHS 3JIEKTPOBUrATEI Ha BaJ AKOpA /9 HacayKeH BeHTH-
JsTop 23, CO3AA0IHNH OXJaKAAIOUHUA IOTOK BO3AyXa BHYTDH 3JEKTPO-
IBHTATENS.

s pocTyma BO3Ayxa K BeHTHJASATOPY B mmuTe // caemans okHa. Ha
IIHTe KPENHTCHA 3aliHTHasd JeHTa 9, cayxamlad AJs NpeaoxpaseHus
HIETOK Y KOJIJIEKTOpa OT MONafaHHs B HHX IPA3H depe3 CMOTPOBbIE
OKHa.
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K crannne cratopa KpemuTcs BhIBOAHas Kopobka 25, B KOTOPYIO
BMOHTHPOBaHa KOJIOJKa § LITelceJqbHOro pazseMma. s qoctyna B Bhl-
BOJHY10 KOPOBKY 25 mpelyCMOTpeHa KphliKa 26.

SJIeKTpH‘-IeCKaH CBA3b 3JEKTPOABHTATEJA C LUENMAMH NMHTAHHA CHCTe-
MBI OCYLIECTBJIAECTCS Yepe3 KOJNOAKY 8 uITencenbHOro pas3bema.

TexHuueckas XapaKTEPUCTHKA

Hanpsaxenne, B . . . . . . . . . . . . . . 286

HoMmuunaapnass wowsHocts, kBT . . . . . . . . . . 225
Homunaapuet TOXK, A . . . . . . . . . . . . 125
HomuuanpHas CcKOpPOCTb BpalleHHH, 06/MHH ... .. . 4000
Homunaaeseiii  MomeHT, kre.M . . . . . . . . . . D55

3.10.6. NMorennuomerp

IloTennuomerp nmpenHasHaueH 4is NpeoGpa3oBaHIs YIJAOB IOBOPO-
Ta JIOJALKH Hacoca MpHuBoxza [H B anexTpHUYecKHil CHTHAJ, NPONOPLHO-
HaJbHBIA 3TOMY YIJY.

[TorennnoMeTp cocTONT H3 Kopiyca /4 (puc. 47), BHIIOJHEHHOIo H3
npecc-MaTepHasa, ¢ 3ailpeccoBaHHoOi B liero BTYJAKoH 20. HapyxHele
KOJblla NOALIHNHHKOB § U /9 ycTaHoBJeHH BO BTyJAKY 20. B nopgmun-
HHKax ycraHaBiuBaercss cch /6. PiukcaiHag ocH HPOH3BOAUTCH C IIO-
Moliplo 3ybuaToro KoJeca /8§ u wahdu /5. JybuaToe Koaeco KpenHres
Ha ocH ¢ moMouisio wtHpTa /7. OHO BXOAHT B 3allelJIeHHEe C CEKTOPOM
JII0JIBKIL HAcOCa M IepenaeT MepeMellcHHs JoJAbKH Ha weTky 2. Hler-
Ka BXOJHUT B y3€J, COCTOSIIHI H3 KPBIWKH 6, maibul /] u maanku I0,
KOTOPLIH KpenuTcs K OCH ABYMS BHHTAMH. Bce 3TH zerann cKpellJeHs!
JByMs BuHTamu 9. Kpeilika 6, BhiTONHEeHHAsl H3 npecc-MaTepuania, cay-
JKHT A5l pa3MelleHHs TOKOCBhEMHOI NMPY/KHHBL §, & TaKxke OrpaHHYHBa-
€T NOBOPOT IeTKH Ha yrog Gogee 360°, orpaHuuHTesNeM CJAYKHT
wrHdT /3. lla#iba 11, u3roToBJeHHas U3 TEKCTOJHTa, IpefoXpaHser
LIeTKY OT 3aMbplKaHMs Ha maadHky 0. Ilnanxka cAyXKHT AJS BBICTaBKY
LIETKH NMOTEHIHOMETpa NPU yCTaHOBKE ero B Hacoc. Ha maanke Hme-
I0TCSl 1BA BHHTA 3, cAyxatiye AJ5 PeryAHPOBKH KOHTaKTHOTO NaBJEHHA
HeTKH Ha o6MOTKY Kapkaca 4. BUHTB 3 (QHKCHDPYIOTCSI OT OTBepTLIBA-
Hus sirHTaMu /. K onHOMYy KOHIY LIeTKH IpHBapeHb! ABAa KOHTAKTA H3
cepebpano-nannanunesoro cmiasa M/ cp-40. JIpyrofi xoHen HieTKH C
NIOMOLLbI0 Tafiki /2 coeMHEH ¢ TOKOCHEMHOH NPYXKHHOH.

Ha xopnyc /4 Hajger aJIOMHHHeBbIH KapKac 4 ¢ 3J€KTPOH30SIHOH-
HBHIM NOKphITHEM. Kapkac uMeer o6mMoTKy u3 nposoaa [IBHX-1 ceue-
unueM 0,1 mm2. O6MoTKa pasbura Ha yuacTku. Kaxablii y9acTok uMmeer
BBIBOAbI K JienmecTkam 21, 23 u 25, KoTopble NPHKPEIIEHH K KOPIyCY.
K senectkam noanasubl pesucTopsl 22 M 24, WYHTHPYIOUIHE ABA Y4ACT-
Ka kapkaca. [Ipy MOHTa)ke IOTEHLHOMETpPa MOCJe YCTAHOBKH B HACOC
K JlenecTKaM MPHIAHBAIOTCH NPOBOAA, COCAHHAIONINE MOTEHIHOMETDP CO
1TefICeJNbHLIM Pa3bEMOM Hacoca.

CBepXxy NOTEHUHOMETpP 3aKPHIT KPHILIKOH 7.
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Texnuueckas xapaKkTepHCTHKA

HomunanbHoe wampaxenwse, B . . . . . . . . . . 2713
[Toanoe comporHBaenne, OM . . .. .. T792+80
KoHrakTHOe naBieHHe LIETKH Ha 06MOTKy Kapxaca re .. .. 30—40

3.11. THAPOMOTOP BOJIBIIOTO MOMEHTA

T'nnpomorop mpeobpasyer sHepruio padoueil KHAKOCTH B MeXaHH-
YeCKYIO 3HepTHIO BHIXOJZHOTO BaJja.

OcHOBHELIMII 3JieMeHTaMH THApoMmoTopa (puc. 48) ABasiioress 6J0K
Il pacnpeaealiTeNb.

Bnox /2, B uHJIHHAPAaX KOTOPOTO IMOCTYNATEJNbHO IEpCMellaioTCest
nopuwny 5. C6opxa KaxKIOro NOPUIHS COCTOHT H3 MOPUIHA H ocH 46, Ha
KOTOpHIIl CMOHTHDOBAaHb ABe 1Iaibnl 4 H ABa TMoaurHnuuka 47. B ka-
HaBKE ITOPINHS YCTAHOBJECHLI YIVIOTHHTEAbHOE KoJbLo JO 1 MaHxeTa 11.

[Tpn paGore ruppoMoropa MOSMHNHHKE 47 06KaTHIBAIOTCS MO MPO-
(OHIBLHBIM NOBEPXHOCTAM KOMHPOB KOpHyca 6.

Brox 12 onupaercss Ha NOAIIHNHHKH /9 1 4], a OT 0CeBOro cMelne-
HIlsl 3aCTONOPEeH NMPYXKHHHBIM KOJAbLOM /7 H raiikoit 40 co cronopHoit
miafibofi 39. Ha pabouem topie 6/0Ka HAXOLATCS OTBEPCTHS AJisl NMOM-
Boda paboyell KHAKOCTH; Opyroi KoHen 6J0Ka mpezacrapiaser cofofi
BBIXOAHOII BaJl THAPOMOTODPA Il HMCET BOJbBEHTHBIE IUJIHIIBL.

Pacnpenenurens 25, npuxarblfi K TOpUy 6J0Ka Yepe3 KOMIIEHCANU-
OHHYIO Waiiby 26 npykHHOH 28, onupaloweiica Ha AHO BTyJkH 27. Pac-
npefeMHTeNb LEHTPHPYETCsl BTYAKOH 27, a oT moBopora (HKClpyeTcd
HWINOHKOIT 38.

B pacnpeneniHTes e YCTaHOBJIEHBl TPH BTYAKH 3/ U OJHH NopuicHb 33
¢ MaHKeTaMH 29 U YIUIOTHHTEAbHLIMH Koabuamu 30. Bryaru 31 u 32
COEUIHSIOT KaHaJabl pacnpeaeJuTensl ¢ KaHaJdaMH KPbIKH 37, KoTopast
®KDenHTCcA K KpolKke 2 6oaramMu 43 co cTonopHpIMH wafibami 44 u 3a-
¢dukcnpoBana wtudramu 5. Bryaku 32 repMeTH3HPOBAHLI YILIOTHH-
TEJBHBIMH KOJbILAMH 34, KphiliKa 37 — YIJIOTHHTEJABHBIM KOJbLOM 42.

Kperikd 2 u 9 k Kopnycy 6 kpensites 6oaraMH 8 v 20 co cronop-
HetMi maii6amu [ u 21, saduxcupoBaHy wWTHGTAMu 50 H TepMETH3H-
pOBaHbl YIJIOTHHTENBHEIME KoJbllaMu 48. Kpelmka 24 xpenures K
KpbiliiKe 37 BHHTaMH 36 U repMeTH3HpPOBAaHA YIJAOTHHTEJAbLHBIM KOJIb-
oM 35.

K xpbimike 9 BuHTaMu /3 ¢ NpyKHHHBIMH Mafibamu /4 Kpenurtca
KpblliKa 16 ¢ maHxerol /8, repMeTH3HpylOUIeH BHIXOAHOH Ba/a THIPO-
motopa. Kpbimika /6 repmMeTH3HpoBaHa YNJIOTHHTENbHBIM KOJbLOM /5.

Brixonnble oTBepcTHsl B KpbilIKax 2, 9 u 37 3aKpHITH TpaHCHOpTH-
poBouHbIME Tpo6KaMu 8, 23 # 49 ¢ YIJIOTHHTEJIbHBIMH KOJbUAMH 7, 22
u 45.

Pabouas KHIKOCTb OT Hacoca NOJ JaBJeHHeM MonajaeT yepes oT-
BepcTHe B KpblwKe 37 W KaHaJuwl pacnpefeaurens I (puc. 49) B uu-
JuHApH G6aoka 2. Cuia napjieHHsl pabouel XXKHAKOCTH P Ha mopiieds 3
HalnpasJeHa BAO0Jb OCH mopluts. TaHreHUHaJpHast cocTaBjsiomas ee I’
to3maeT MOMEHT, Bpamalomui 610K 2. 3a onuH 060poT 6JI0Ka KaxK Al
NOpILEeHb CHeJIaeT IeCTh ABOHHBIX XOMO0B.
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BHyTpeHHHe yTeuku pafodeil :KHIKOCTH B FHAPOMOTOPE OTBOJSATCH
BMecCTe C UHPKYJIHPYIOLIeH XKUAKOCTBIO Yyepe3 KaHaa 52 (puc. 48).

Texnuyeckas xapakTepucTHKA

Tun rugpoMoropa -« « . . Paguans-
HBIH, TOD-
LIHeBOH
MakcHManbHAsT CKOPOCTb BpalleHHs Bana, 06/MHE P 1)
MunnManbhas cKOpOCTb BpallleHus Bajia, o6/mum . . . . . 02
IlpousBoxuTesbHOCTD 32 OAHH 060pOT Bada (mocrosnHas), cm® . 500
Iosepxnocts oxaaxmenns, MZ2 . . . . . . . . . . 032

3.12. TONOJIHUTEJBbHBIN BAK NPHBOJA I'H

ITononnurenpnnit 6ak npusona I'H npenHasHaueH musi HOMOJHEHHS
yreuek pabouell >KHIKOCTH H3 THAPABIHYECKHX TPHOOPOB, KOMIIEHCA-
LHH H3MeHeHHd o6bema paboduell XKHAKOCTH CHCTEMEI OPH KojaebaHHIX
TEMIEPATYPHl H OXJNaXK/ eHHs pabodyell KHIKOCTH.

[lononnuteasHnsift 6ak npuBofa T'H (puc. 50) cocToHT H3 KOpmyca
H camyHa.

Kopnyc [ npencraensier co6oii ¢cBapHYI0 KOHCTPYKUHIO C TPEMS Jia-
naMu i KpenyieHus 6axka. B orBepcTHS nanm yCcTaHOBJEHBI aMODPTH3a-
TOpPbI, Kax<[blil H3 KOTOPBIX COCTOHT H3 amopTu3atopoB I4 u 16, BTy:-
Kd 21, 1pyx wamek 23 n maib 15, 3aKpenyieHHBIX TPAHCHOPTHPOBOYHEI-
MH 6onTaMu 22 U rafikamu 17.

BHyTpeHHsia mosocTh KOpUyca pasfieieHa IePeropoikoil Ha Bepx-
HIOIO K HIDKHIOI YacTH, COOOLIEHHBIE OTBEpcTHEM. Jlyisd HabMI0AEHHA 32
ypoBHeM pabouell J)KUJKOCTH B MOMOJHUTENbHOM Oaxe B Kopmyce  uMe-
€TCsl OKHO, 3aKpHTOe crekmoM /1. K Kopmycy CTeKsNo KpenmuTcs uepes
paMKy /3 BHHTaMHu 6.

IlnockocTb pazbeMa repMeTH3HpPOBaHA NPOKJIaLKOH /2.

CanyH § coofiiaeT BepXxHIOKW IOJOCTb KOpPIyca ¢ atmochepoil H co-
CTOHT H3 KPHIUKH 28 ¢ TpyOKoli, nomnaeka 27, nuadpparmel 20, GHIALT-
pa 19 u cetku 6. =

Konnauox 25, npukpensenuslii BEHTOM 24 K npobke 26, 3amuuiaer
camyH oT nonazaHusa neuiH. K Kopnycy camyH kpenutcs 6oataMu 3 co
cromopHbiMH mafibamu 2. IlinockKocTs pazpema repMerti3HpoBaHa yo-
JIOTHHTENBHBIM KOJBLOM 4.

K kopnycy BHHTaMH 6 KpelHTCH KpBHIIUKA 7 C MardHMTOM, FepMeETH-
3HpOBaHHAasl YNJOTHHTEAbHBIM KOJbUOM & H NpeAHa3HayeHHasd OJf OYH-
CTKH pabouel }KHAKOCTH OT METaJJHUeCKHX YACTHIL

Pa6ouas MAKOCTL NOCTynaeT B Bak yepe3 OTBEPCTHe, COOOHIEH-
HOe ¢ BepxHefl HOJOCTbIO KOPIyca, H OTBOAHTCA Yepe3 OTBEPCTHE, CO06-
IieHHOe ¢ HHKHeH mosocTbio. OTBEPCTHS 3aKpPHITHI TPaHCIOPTHPOBOY-
HBIMH IpOGKaMHu 9 C YIJIOTHHTENbHBIMHE KoJbLaMH 10.

Texnnueckasn XapaKTepHCTHK2

Esmkoers Baka, 1 . . .« . . e o w04
[NoBepxHoCTh OXJammeHns, Mm% . . . . . . . . . . 015
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3.13. THAPOYCHJIUTE/JIb

I'mapoycunutens npeobpasyer MeXaHHYECKYIO 3HEPTHIO NMPHBOLHO-
TO JBHTaTeJs B 3HEPTHIO MOTOKA pabouell :KHAKOCTH, IPOMOPIIIOHAb-
HYIO CHTHaJly yNpaBJIEHHSI.

I'uppoycunurtens coctout uz Hacoca I8 (puc. 51), 6aoxa 3 peryan-
posannd, dunntpa 49, conna 9 u anekrponasurarens 17 (I1/1-2).

C BHelIHeHd CTOPOHBI JIHTOTO aJIOMHHHEBOTO Kopmyca 2 Ha UUIMHJb-
Kax 20 yCTaHOBJIEH 3JE€KTPOJBHraTesb [7, 3aKpeNseHHbIH rafikamu 21/
-CO CTOIIOPHBIMH 1Mali6aMu /9, u ¢aaHen 74, 3akpellieHHbIl BUHTAMH 77,
¢ TIOMOILBIO KOTOPOrO B KOPIyCe YCTaHOBJEHa BTYJKa 76 C YNJIOTHH-
TEJbHBIM KOJIBLOM 7.

B pacrouke ¢sanna BuHTamu 80 ¢ Npy:KHHHbIMH wWafibamya 79 3a-
xpemeHa konoaka 81 (UIPT) ¢ npoknaakoii 78.

JLJIf KpenseHHst FIAPOYCHINTENS Ha Kopryce 2 HMeloTcs JBe Jalhbl.
B orBepcTHAX JManm ycTaHOBJAEHB aMOPTH3aTOPHl 64 H 66, KaKAbli H3
‘KOTODbIX COCTOHT H3 BTYJNKH 67, ABYyX dYalllek 65 H maib 63, saxpenyeH-
HBIX TPaHCHOPTHPOBOYHLIMH 6oJiToM 62 U raiikoit 66.

K kopnycy 2 BuHTamu 84 KpemHTCs KpbllIKa 86 ¢ MarHHTOM, TepMe-
TH3HPOBaHHAsS YIJIOTHHTEIbHBIMH KOJbLAMH 85 H NpeAHa3HadyeHHAd
AJS OYHCTKH paboueil XKMIKOCTH OT MeTajjguueckux uacrul. Ocrasb-
Hble y3JIbl CMOHTHPOBAHBl BHYTPH KOpIyca.

B pacrouke, coocHoll ¢ pacToukoil MOA 3JeKTPOABIHraTe/b, YCTAHOB-
JIeH Hacoc I8, 3aKpenieHHbIH Ha WINHJAbKax 1§ 4yepes KpullKy /3 rafi-
KaMd 16 co cronopHbIMH wWwafiGamu /2 H repMeTH3IDOBAHHBIN YIJOTHH-
TeJbHBLIM KOJbLIOM /4. BpalieHue BaJsy Hacoca OT BaJia 3JI€KTPOJABHIa-
TeJid DepefaeTcs Yepe3 LINOHOYHOE COeHHEeHHe.

Biok 3 perynuposaHusa mpuKpelseH K KOPIycy BHHTaMu 44 ¢ npy-
JKHHHBIMH 1Wai6aMu 43 yepes HakJaAKy 45 M repMeTH3HPOBAH YIJAOT-
HUTEJBHBIM KOJMbIIOM /.

Kopnyc 50 ¢ ynnoTHHTeJbHBIM KOJMBLOM 48 KpemuTcs B Kopryce 2
BUHTaMu 36. PykosTKa 46 ¢ YyNJIOTHHTEJNbHBIM KOJBIOM 47 (GHKCHPYET
nosoxenue ¢puasta 49 B kopnyce 50.

QuabTp 49 ¢ YINIOTHHTENBHEIM KOJbIOM 48 NpeAHa3HAUCH AJS OYH-
CTKH paboueli KMAKOCTH (DHJABTPOBAIBLHBIM 3J€MEHTOM H3 MOPHCTOTO
MeTaJjila, MOJYYEHHOro IyTeM CIeKaHHd MeTAJNJIHYecKHX LIapHKOB.
JKunkocth B (DUJIbTpPE OYHIAETCS, NMpOTeKas IO 3a30paM MeEXKIy Ila-
pukamu. OTBepcTHe NOA (QHUALTP 3aKPLITO PYKOATKOH 46 ¢ YIJIOTHH-
TEJNbHBIM KOJBLOM 47.

Ilpu ynanenun ¢unptpa 49 u3 Kopnyca 50 gjaanau 55 nog AeHCTBH-
eM IPYXKHHBI 52, onHpalollelics Ha NPYKHHHOe KOJbLO 54 yepes mwali-
6y 53, nepekphlBaeT pacToYKH Kopmnyca 50 H ycTpaHseT clHB paboueii
JKHAKOCTH H3 KOPIyca FHAPOYCHIUTENS.

Conto 9 kpenutes 6oataMu 25 co ctomopHbiMu waiibamu 24 uepes
mnaHky 23 kK Hacocy 168, a uepe3 yronbHHK 30 — K YIOJBHHKY 6 U rep-
METH3HPOBAHO YIJOTHHTENBHBIMH KOJMbIAMHE &, 8 U 22.

Kouen Tpy6sl 28, TrepMeTH3HPOBAaHHOH YIJIOTHHTEIbHBIM KOJIb-
oM 6/, 3acTonopeH KoJabHoM 60 BO BTYyJKe, 3aKpBITOH TPAHCIOPTHPO-
BOYHOI npo6koil 58 ¢ yNJOTHHTENbHBIM KoabloM 59. JIpyrofi Konen
TpyOn Kpenutcs AHDPy3opom 29 x kopuycy 50. IlnockocTh pasbemon
TepMETH3HPOBAHLI YINIOTHHTEJILHBIMH KOJIbLAMH §1.

-~
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Tpy6a 26 u yroapHUK 6 TpUKpPeNJeHb K GJOKY PEeryJHpOBaHHS LITY-
nepom 7. Il1ocKOCTH pa3beMOB repMETH3HPOBAHH YIJIOTHHTENLHLIMH
konbuamu 4. Hpyro# kosen Tpy6nl KpenmHTcd Iutyuepom 27 K KOp-
nycy 50.

Tpyba 3! xpenurca x 6s0Ky 3 perynupoBaHus i Hacocy I8 wmryue-
pamu 32. IlnockocTH pa3beMOB repMeTH3HPOBAHH YIJIOTHHTENbHBIMH
KoJIbIIaMHU 33.

IIpobka 54, npennasHayeHHas AJIs BBIIYCKa BO3AyXa H3 Kopmyca 2,
FePMETHSHDOBAHA YIJOTHUTEJNbHBIM KOJbLOM 35.

Knanan 37 ¢ ynJOTHHTENbHEIM KOJbIOM 42, IpeiHa3HaYeHHLIH 1/
3alloIHEeHNA Koplyca THApOycHaAHTessl pabodell :KHAKOCTBIO, KpeHNHUTCS
K Kopmycy 2 6oaraMu 56 co cTonopHeiMH waibamu 57. OTBepcTHe Kaa-
naHa MEepeKpLTO WAapHKoM 40, TpHKaTHIM K Ceiny npyxkuHoi 41.
Pesb6oBas wacTb kianana 37 sakpeita rafikoil 38 ¢ Kpblkoll 39.

IIpoGka 73 c ymJIOTHHTENbHBIM KOJbLOM 72 3aKpbIBAET OTBEPCTHE
IJs coiiBa pabouell KHIAKOCTH H3 Kopmyca 2. CBepXy KOpPHyC 3aKpHIT
KPBLIIKOH 69, NpHKpeNJieHHOH K HeMy BHHTaMH 7/. [1i1ockocTh pasbeMa
KPBILKH ¢ KOPNYyCcOM TepMCTH3HPYeTCHd VIJAOTHHTCABHBLIM KoJaplLoMm 70.

PaGoyas XKHAKOCTb, HaTHeTaeMasi HacocoMm /8, mo tpybe 3/ mocry-
naeT B 6JI0K 3 peryaipoBaHudA, a U3 Iiero gepe3 OAHO H3 ABYX OTBEp-
CTHH, 3aKPBITHIX TPAHCIOPTHPOBOUHBIMH NIpOOKaMIl 83 ¢ YOJOTIHTENb-
HBIMH KOJbIaMi 82,— K HCHOJHATEJAbHOMY riapoasiraresio. Ot 6a0ka
peryanpocaHis padodasl HIKOCTb OTBORITCS TaKMC YCPC3 YToJb-
HHK 6 1 TpySy 26.

Yepes yroasHuki 6 u 30 u comino 9 pabouas xAKOCTb HONAaiaeT B
Maructpajb BcacelBaHus Hacoca /8. B sty e marmncrpann yepes col-
JI0 9 NPOMCXOAHT NOCTOSIHHBIH NMOACOC OXsaxkKAeHHOH paboueli KHAKO-
CTH U3 Kopnyca 2.

Ilo Tpybe 26 pabouas KHAKOCTL HOCTYNAeT B xopmyc 50, PHALTPY-
ercsl U uepe3 guddysop 29 canBaercsas B nojgocTb Kopnyca 2. B pud-
thy3ope NPOHCXOAHT pasperkeHHe MOTOKA, YTO BHI3BIBAET NOJCOC pabo-
yeli JKHAKOCTH Mo Tpy6e 28 W3 momoJHHTeAbHoOro Oaka. M3 xopmyca 2
pabouasi KHAKOCTb C/JAMBAeTCA B MOMOJHHTeNbHLI 6ak 4epe3 OTBep-
CTHe, 3aKPEITOE TPAHCIOPTHPOBOUHON Npo6Koi [/ ¢ YNIOTHHTEAbHBIM
KoabuoMm /0.

[punnunuanbHas sJeKTpHYecKas cxeMa THAPOYCHJHTENs H3o6pa-
JKeHa Ha puc. 52.

C asrycra 1979 r. rugpoycuanrteas bK2.359.034 sameneH Ha rufpo-
ycunuteas 5C2.359.014.

TexHHuecKass XapaKTepHCTHKA

YacroTa BpauledHsi Baja Hacoca, o6/MHH . . .. . 2000
IIpoH3BOXHTENBHOCTE Hacoca Ha XOJOCTOM xony, JI/MHH ... 18
Emkocts , a1 e e A X
IosepxHocTh ox.na}xne}mﬁ MZ T X8 §

3.13.1. Baoxk peryaupoBaHus

BJsioK peryaupoBaHHs NpeaHa3HaueH JJiA PeryJHpPOBaHHsA IOLBOLH-
MOfi K HeMy 3HeprHy pabGouedl KHAKOCTH NPOINOPUHOHANBHO 3JIEKTPH-
YeCKOMY CHTHAJy.
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Baox perynuposanus (puc. 53) cocTouT H3 Kopmyca / cO BCeMH
BXOJSAIIHMHU B HETO 9JIEMEHTAMH H 3JeKTpOMarHuTa 12,

B xopnyce / pasMellleHH [ABe BTYJKH 2 ¢ YIJOTHUTEAbHEIMH KOJIb-
naMmH 9. BTyJku KpenaTcss K KOPNyCcy BHHTaMH 22 ¢ wmanbamu 2/ u 23.
Bo Bryakax cBo6ofHO nepeMelaloTcs 30J0THHKH /0 ¢ HanpecCOBaHHBI-
MH HAa HHX KpHIbYaTKaMH 4. BHYTpH 30JI0THHKOB YCTAHOBJIEHL HJIYH-
XKepwl 7 o6paTHOH CBSA3H O AABJECHHIO, YJEPIKHBAaeMble OT BpalleHUd
niaactuHoli 8. IlayHxkepnl omupaloTesl Ha KpHIIKY 20, Kotopas
KpenuTcss K xopmnycy [ Goatamu 30 ¢ DPYXKHHHBIMI - lIaf-
G6amu 29.

B pactoukax kopnyca / pasmelnedHsl oOpaTHbsle KJaanaHbl, KOTOpLIE
COCTOAT U3 cefed 40 ¢ YIJIOTHHTEJAbHBIMH KoJibUaMi 4/ 1 mapuxoB 39.
Hlapukn ypepxuBatorcs B censax 40 wrudramu 38. K wopnyey / na
IIIHJAbKAX 26 rafikaMu 27 co cTONOpHBIMH wafi6aMu 28 KpenuTca OCHO-
BaHHue 5. [lonoxenne ocHOBaHHA GHKcUpyeTcs WTHOTAMH 25.

K ocnoBanuio 5 BHHTaMHu /3 Kpennrcs 3JeKTPOMarsuT /2, aahukcu-
poBaHHHHI wTH(TaMi 3. Mras 6 npoxoasar yepes OTBepcTHE B OCHOBA-
HHI 5 1 YIUPAIOTCA B 30J0THHK (.

Ja moraimeHHs1 BO3MOMHBIX KoJebaHuii KOPOMBICIO 3JEKTpOMar-
HHTa CO€AHHeHO HoBoAKOM /! u naabueM 35 c¢ mopuiHeMm 34 pemnde-
pa, KOTopbiil padMelued B pacTouke ocHOBaHHA 5. PacTouka ¢ Kaxao#
CTOPOHDI 3aKPBITA CEAJNOM 37 € YIMJIOTHHTEIbHBIM KOJbLUOM 36 H Kjaana-
HoM 3/. [Tpyxuna 32 npuskumacrt kJjaanal 3/ kK ceany 37 M pasMeuiaer-
¢ B crakaHe 33, 3akpenseHHoM Ha cemje. Ilpu mepesmemenun mop-
meHb 84 BuiTecHseT paboudylo XKHAKOCTh 4Yepe3 KaHaJjibi, FepMeTH3Hpo-
BaHHBIE YIJOTHIITENBHLIMH KOJbIAMH 24.

CreneHb COeJHHEHHs HoJocTell nemndepa Mexiay TOpUAMH MOpL-
Ha 34 w kjpanaHaMu 3/ peryaHpyioT HrioiH jpocceds /6, 3aKOHTPeHHO-
ro rafikof /7 ¢ yIJIOTHHTEJbHuIMH KoJabiamu /8 # /9. Pabodas xui-
KOCTb OT Hacoca IIOCTyNlaeT B OTBEPCTHE O W jaJjee B pacTouxu a. [Ipu
HENOABUKHOM KODOMBICJTE 3JIEKTPOMArHHTa H BKJIOYEHHOM 3JEKTpO-
IBUTaTeJe THAPOYCHAHTENAs] pabouas XHIKOCTb BBHAY OTPHLATEJbHO-
TO TMepeKpPHITHA IeJd (padMep pacTouki 6oJblue pasmepa mosicka 30-
JIOTHHKa) H3 PaCTOUYEK @ NePeTeKaeT B PACTOUKH 6.

Ilpu mojaye Ha KaTYLIKH 3J€KTPOMATHHTA PA3HOCTH TOKOB Ha KOpPO-
MBIC/I€ BOZHMKAET MOMEHT, KOTOPLIH Yepe3 HIJH 6 NMepeMecTHT 30J0T-
HHKH BAOJIb HX OCeH B IPOTHBOIOJIOKHBIX HallpaBaenusax. B pesyanrate
3TOTO o0pa3yercs nepenaj AaBJjeHHH B pacToukax 6. B 3omoTHHKax 10
HMEIOTCSl OTBEPCTHA MJsA COOOILEHHS DAacTOueK ION IJAYHiKepaMmH 7 C
pacroukamu 6. [laBlieHHe B IIOJIOCTH PacTouyeK 6 BBI3BIBAET CO CTOPOHH
IJIyH>Kepa MOMEHT, HalpaBJeHHbIH HaBCTPedy MOMeHTYy, aeiicTByIo-
eMy OT 3JeKTPOMAarHHTa uepe3 HINbl 6. PasHocTb [naBjenuili B pa-
cToykax 6 O6yJeT H3MeHSITbCA HO TeX NOp, MOKAa MOMEHTH OT IMJYHIKe-
poB 7 CTaHyT PaBHbIMH MOMeHTaM OT ura 6. M3 pacrouek 8 pabouas
XKHAKOCTb IOCTYNAET N0 KaHaly B KOJMOAKY 5, 3aKkpelsieHHYIo Ha KOp-
nyce / BUHTaMH /4, I'le pacnpefensieTcss Ha ABa [IOTOKa H NPIBOLHT BO-
BpallleHHe KPBIbYATKH 4 ¢ 30J0THHKaMu /0. 3aTeM pabGouas :KHAKOCThb
IlepeTeKaeT B OTBEPCTHE & CJIHBA.
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TexHuyeckas XapakTepuCTHKa

Tun Gnaoka peryjimpoBaHus . . . . . OnHOKacKaAHbll, ApOCCE/BbHBIH,
¢ o6paTHOH CBs3bl0 MO JaB-
JIeHHIO
3.13.2. Hacoc

Hacoc npeo6pasyer mofBoAHMyl0 MeXaHHUECKYI0 3HEPTHIO B 3Hep-
‘THIO IOTOKa pabouel WMULKOCTH. .

OCHOBHBIMH YacTIMH Hacoca fABJSIIOTCA BaJj, O6JIOK LHJIHHAPOS,
KpbIIIKA H KapiaH. ,

Baa I (puc. 54) onmpaercs Ha NOAIIHIHHKYH § H 6, YCTAHOBJEHHEIE
B xopnyce 4. OceBoe nepeMelleHHe BaJjia OTpaHHUYeHO KojbuoM /2. B
‘TOPLOBLIX OTBEPCTHAX Baja YCTAaHOBJEHB CeMb pa3BaJjibIlOBAHHBLIX
Braaibiell 28, B KaX[I0OM H3 KOTOPBEIX 3aBaJiblOBaHa LIAapOBasl TOJOB-
Ka waTtyHa 27. Ha apyroM KoHIle IHaTyHa 3aBaJjbliOBaH NOplIeHb 24.
[IapoBrie TOJOBKH MIATYHOB HMEIOT BO3MOKHOCTb CBOOOIHO BPAIATHCS
‘B IOPUITHAX U BKJAAHIIAX.

Baok 25 uuauHADPOB CMOHTHPOBAH Ha ocH /8 ¢ mopmunuurom I6.
Pabounil Topen 610Ka UHIHHAPOR MPHKUMaeTCs K pacupenenurtesio 19
naBjeHHeM paboyell KHAKOCTH B LMJIHHApPAX H NPYXHHOH 23, onupaio-
leiicsl yepes yNopHoe Koabllo /7 Ha noawunuuk /6. Ock 18 3akpenieHa
B Kpeiike 2] Goarom 20 u 3aduxcHpoBaHa OT IOBOpPOTa WITH(-
TOM 22.

Kpoimka 27/ xpenutcs k daanny /8 suuramu 41 (Bum B) c npy-
XKHHHBIME mafi6amu 40. B KpbiliKe pasMelleH IIpeJOXpaHHTeJbHBIH
KJanaH, COCTOAIHH H3 KJjanaHa 39, mpyxHHB 38, KOMIEHCAIHOHHOW
maiibn 37 u upobru 36. @uaner /3 coeHHeH ¢ KOPNycoM 4 ¢ TOMOIIBIO
wnuyex § u raek 9 co cronopueiMu waiibamu /0. Kpoiuka 3 ¢ ynior-
HUTeJbHBIM KOJBLOM 34 KpemuTca K KOpnycy BHHTaMH 2. BrixogHof
KoHen BaJjia / TepMeTH3HPYeTCs MaHXKeTol 39.

Kapnan cocrout u3 Basiuka /I, ueTnipex cerMeHToB 30 H JBYX NaJb-
ueB 29. Kapaau ycraHosgeH B Oykce 32, 3adHKCHpOBaHHOll Ha Baay [
wtHdToM 33. K manomy ynopy 26 kapAaH NpHKaT Npy:RUHOK 31 depes
Sousburoit ynop 7. IlosnoxkeHne kapiaHa ofecleyeHO 3a cueT KOMIeHca-
UuoHHOIT mali6u /4, yctaHOBJeHHOI B Oykce /5 6J0Ka.

Bpauienue Basia 3JeKTpoJABHraTesd Nepexaercda Baay / uepes wmfo-
HOYHOE CoefHHeHHe. BpalleHue Bajsa u 6J0Ka UHIHHAPOB CHHXPOHII3H-
POBAHO C TOMOLIBI0 KapAaua. B pe3yabTate HakJoHa ocH GJoKa IH-
JIHHAPOB OTHOCHTEJHHO OCH BaJa IuaTyHa 27 ¢ NOPIUHAMH 24 NpH Bpa-
IIEHHH Bajia COBEPLIAIOT BO3BPATHO-NOCTYNATEJIbHOE JABHXKeHHe. 3a
0AMH 060POT Bajia KamJblil NopuieHb CAEJAeT OAHH ABOMHON Xox. 3a
NepBYIO NOJOBHHY 060pOTa NOpHIeHb OTOHAET OT AHA LUHJAHHADA, & OCBO-
GopuBHiica o0beM 3amojHHTCA pabouell KHAKOCTHIO, T. €. NPOH30M-
JleT BcacblBaHue. 3a BTOPYIO NOJOBHHY 060p0Ta NOpPLIEHDL CAeJaeT Ipo-
THBOIIOJIOXKHOE JBH3KEHHE H BBITECHHT pabouylo XKHAKOCTb 4epe3 ONHH
H3 IByX NMa30B pacnpenenutens 19 B KpuliKy 2/, MarucTpaabHbele KaHa-
JIbl KOTOPOH coelHHeHH! ¢ 6J0KOM peryJaHpOBaHus.
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TexHuyecKasn XapaKTepHCTHKA

Tun Hacoca . . . - . .« . . . . . . . . . Agcuaaono-
NOPUIHEBO,

HeperyJupy-
eMBbIil, ¢
ABOHHEIM
HECHJIOBEIM
KapaaHoM
O6beMuas Jfolaua 3a ofuH o6opoT Basa (mMOCTOAHHAM), cM® 9

3.13.3. daeKTpOMarHuT

DJeKTpoMarHuT nocrosinHoro toxa Ill-o6pasHoro Tima npensasHa-
YyeH JJs yIpaBJjeHHsl 30J0THHKaMH 6JIOKa peryJHpOBaHHS THAPOYCHJH-
TeJis TIOCPeACTBOM HIVI, CBA3aHHBIX C KOpOMBICJAOM § (pic. 55).

duekTpoMarsHuT coctouT U3 ll-o6pasHoro sipma /7, Ha KOTOpPoM pas-
MelleHbl KJIeMMHEIe BHHTHI /5.

KopoMmblcio & MOXKeT MOBOPAYHBATLCA B Ty HAH OPYLYIO CTOPOHY H
Kpenurcst X ocH 19 nyms BuHTaMu [3. B KopoMmbicsio 5 BBepHYTH 1Ba
peryJaHpOBOYHBEIX BHHTA 6 AJIs1 Pery/iHpOBaHHS HadaJibHBIX 3a30POB 30-
JOTHHKOB THADOYCHJHTEJNs, yNpaBJjsgeMmMoro ajekrpomarHitoM. Kopo-
MeicIo 5 pasmelneHo B kopnyce /. Kopmyc 3akpblBaeTcsl KpHIIKOH 3,
YTO HCKJIIOYaeT BO3MOXKHOCTb NONajaHHs B MaTHHTHBIH 3a30p IIOCTO-
POHHHX NpHMecCeH, HaxoAAIIMXCS B Machae, B Kopmyce [ 3ampeccoBaHbl
ABe BTYJKH /4 u 18. Bryaka /4 u npobxa /6 cayxar onopamu ocH /9.

ApMo 17, ocb 19 B KOpPOMBICJIO 5 BBINOJIHEHBl H3 3JEKTPOTEXHHYE-
CKOH cTa/Jl H ABJAITCS MAarHHTONPOBOJOM 3JIeKTPOMArHHTA.

Kopuyc I kpenutes x sipmy 17 nsThio BUHTAMHE 9.

Tpebyemsulfi 3a30p Mex 1y npo6kaMi 2 U 7 H KOPOMBICJOM 5 yCTa-
HaBJuBaeTcd ¢ noMolbio npoxsianoxk 4. Ha 6oxosble cteuku spma 7
HacaKeHpl ABe KaTymkH 8 # /0 ynpasneHus. OTCYyTCTBHE OCEBOrO mepe-
MellleHHsl KaTylleK obecnednBaeTcs IpokaaikaMu /1.

DNeKTPOMATHHT KPEMUTCs B GJIOKE PEeryJHpPOBAaHUSA THAPOYCHIHTENA
YeThlpbMs BHHTaMH. DJieKTPOMarHuT HMeeT ABe KaTywkH § u /0 ynpas-
JIEHHs, KOTOpPbBIE COeJIHHEHH 10 cXeMe, H306paKeHdHoH! Ha pHC. B5.

Toxk ynpaBieHHS OT YCHJAHTE/S NIPOXOIHT Uepe3 OOMOTKH, B De3yJb-
TaTe Yero B sipMe BOSHHKAIOT ABAa MarCHHTHBIX noToka P; H P, KOTO-
pble IpoxoJAT yepe3 pabouHe Bo3AyUIHBIe 3a30pel 6; 1 §.. Co3paBae-
Mas HMH 3JeKTPOMAarHHTHAasl 3HeprHsl B 3THX 3a30pax BLI3bIBAeT I0sB-
JeHHe cun Fy u Fs, KOTOpBle, B CBOIO OYepenb, CO34al0T MOMEHT, IIOBO-
pauMBaOUHi KOPOMEICI0, 0THOCHTenbHO ocu 0. Ilpn paBeHCTBE TOKOB
B 06MOTKAX yNpaBJeHHsl U pABEHCTBE 3a30p0B §; U Oz pe3yJbTHPYHOLIHH
MOMEHT Ha KODOMBICJIE paBeH HyJI0 H KOPOMBICJO HaxXOAHTCA B Hell-
TPasJbHOM IIOJIOKeHHH. [IpH pasHOCTH TOKOB B OOMOTKAX YIpPAaBJEHMS
Ha KOpOMBbIC/Ie BO3HHKAeT MOMEHT OTpeJe/leHHOH BeJHYHHbl H Halnpas-
JIEHHS, [0 A€HCTBHEM KOTOPOTO KOPOMBLICJIO NMOBOPAYHBAETCH U NEpe-
MelllaeT HIJIbI.

-+

TexHuyeckas XapaKTepHCTHKa

MagcuMasibias PasHOCTh TOKOB OGMOTOK ynpaBJeHHs, MA .. 40
MoMeHT 3/eKTPOMarHHTa NpPH TOKe ylpaBJeHust 40 MA, Krc-cM, He

MEHee . . . . . ... 28 .
PexuM paboTel . . . .« -+ « . .« .« « =+ . . . [Ha#teapHst
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3.13.4. daekrpoasurareas I1J1-2

IpuBogno#t saekrpoxsuratensv II11-2 reapoyCHJHTENs] MPHBOAA
BEPTHKAJbHOIO HaBeJeHHs NPHBOAHUT BO BpallleHHe BHIXOAHOI Banx Ha-
coca. OH ABJseTCs 3JeKTPOLBHTATENEM IOCTOSHHOTO TOKA IOCJAEL0Ba-
TeJIbHOTO BO30OYXKACHHS 3aIIHIIEHHOTO HCIOJHEeHNS.

CraTtop 3/J1eKTPOJBHTaTeNsl COCTOHT H3 CTaHuHH 3 (puc. 56), Ha Ko-
TOPON BHHTAMH KpPeNsiTcs MoJIocH 23 ¢ KaTyIIKaMH.

SKopb cocTOHT H3 BaJsia 20, BCTAaBJEHHOTO B MOJBIH Baa 17, ycTa-
HOBJICHHBLIH B MoplIunuukax /4 u 2/, ¢ HanpecCORaHHLIM Ha HEro cep-
deunnkom 2. CepAecuHHK SKOps HaOpaH H3 LITAMIOBAHHBIX JHCTOB
3JIEKTPOTEXHHYECKOH CTaJil If CMOHTHpOBAall ¢ KoJaJlektopom /8, Hab-
PaHHLIM K3 MJIACTHH KOJJEKTOPHOH MeIH, H30JHPOBAHHLIX MHKAHHTO-
BbIMH ITacTHHAMH. OOMOTKa SIKOPSI COCTOMT H3 OTHGJIBHBIX CEKIIMI,
3aKyafbiBaeMblX B 1Ta3bl CCpAeYlHKa SIKOPS.

Ha xonie Basa /7 ¢ NOMOIILIO WIIONKI /5 u rafikiu 16 errmTc;I BeH-
THIATOD 1/, 3aKppIBaeMbiil KOXKYXOM 9, KOTOPLi#l KpenHTcs BHHTaMHU /9.
K crannume BHHTaMH 8 KpemHTCS HOALIHITHHKOBLIH IMHT /0, H2 KOTODOM
CMOHTHPOBAN CYNIOPT 7 CO IieTKaMH 24 ¥ nomunuik /4 Bana poropa.
Ceepxy NOALINNHHK 3aKpHT (JaHieM [2, KOTOPLII KPenHuTCA BHHTa-
mu /3. lleTKH 3aKpLITH 3aIUTHO JeHTOIl 6, CTAHYTOH BHHTOM.

Bropoi#t mogmunuuk 2/ ycTaHOBJEH B PacTOYKC NMOALIHIHIKOBOTO
mHTa 22, IPHKPemJICHHOrO K CTaHHHE YeTLIPbMSA SoJTaMu /.

CoenyuHeHHEe POTOpA 3JEKTPOABIraTeNs C BBIXOZHLIM KOHUGM THIA-
POMOTOpA OCYIIECTBASETCS C MOMOLIbIO THOKOro Bana 20, NIpOXoAsuero-
BHYTpH BaJja /7 poropa H 3aKpelJIeHHOTO B HeM C NOMOLLbIO KOHYyca H
rafikn 6.

DrekTpHYeckas CBfI3b 3JEKTPOABHTaTe]sl C APYTHMH HpldopamMu
CHCTEMBI OCYIL(ECTBJSIETCS .4epe3 KOJOJAKY O LUTENCeJbHOTO pasdbema,
PacrnoJioKeHHYIO CBepXy Ha KopoOKe 4 BHIBOJAOB.

TexHHUeCKas XapaKTepHCTHKA

Hanpsxenye maranus, B . . . . . -« . . . 2
HanurenpHas mommocts, KBt . . . . . . . . . . .1
Tox, A, He Gosee . P ]
HoMunablas CKOPOCTb BpaLllCIIIIS( oé/MHH .. ... 1T700
HoMuHanbHEIE MOMEHT, Krc:M . . . . . . . . . . 06

3.14. HCIIOJIHUTEJbHbIA HHJHHIP

UcnonHuTeNbHBIN UHAHHAD NpeobpasyeT sHeprHio pabouell XUIKO-
CTH B MEXaHHUYECKYI0 SHEPTHKO BO3BPATHO-NOCTYNATENbHOrO ABHKEHHSA
wtora. McnonHuTebHbIE HHIHHAD COCTOHT M3 JBYX Y3JM0B: LHaHHApa [
(puc. 57) u rosoekn 2 uuauHApa. Hununap / asnsgerca CcHAOBOH ya-
CTBIO, 4 FOJIOBKA 2 — ynpaBJsiolled.

Pafouasi xKHIKOCTb nofaeTcs B NUAMHAP [ Yepe3 roJoBKY 2 IHJHH-
npa. FosoBKa UHAMHApPA YCTAHOBJEHA Ha NPHBAJOYHOH MJOCKOCTH
KOphiyca HHUJAHHApA | ¥ KPemHTCs BHHTAMH 3 C NPYKHHHHIMH Wmak6a-
MH 4. tudT 5 cayxuT 119 GUKcalHH TOJOBKH IHJIMHAPA Ha KOpnyce
nuauHapa. I'epMernsanus MecT noaBofa pabouell XHAKOCTH OT I'OJIOB-
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KH LUMJHHIPA K UMIHHADY | obecneyeHa YIJOTHHTEJIbHBIMH KOJblia-
MHG6H 7.

IIpo6ku 9 ¢ yIJOTHHUTENBHBIMU KOJbIAMH 8 CIYKAT MPH TPaHCIOp-
THPOBAHHH H XpaHEHHH HCIOJHHTEJIbHOTO LHJIHHAPA.

3.14.1. Duauupp

Hnnunap npeacrasaser coboil ctanbHol Kopnyc 6 (puc. 58), B oT-
BEPCTHH KOTOpPOro HaxonHurca mrok 7. OTBepcTHe B KOpHyCe C ORHOH
CTOPOHBI 3aKPLITO KPHIKOH 4 ¢ 3alpeccoBaHHO# B Hell 6poH30BOU
BTYJKOI 47, a ¢ Apyroil — BTyakok /2. Kpbiika 4 ¢ YIJOTHUTENLHbIMH
KoJblaMH 5 U 15 KpenHTCs K Kopuycy GoJiraMi /7 ¢ NMPY>KUHHBIMYA 1Iaii-
6amu /6. Btyaky /2 ¢ yIJIOTHHTENLHbIMH KoabUaMu I3 u 14 ynep:ku-
BaeT KOpIyc & NMOAIIHNHHKA, KOTOPBIH KpENHTCH K Kopmycy 6 GoJsra-
MH I7 ¢ NIpY>KHHHBIMH mafibamu /6.

B pacrtoukax xKopmyca 6 pasMellieHbl ABa [IPefOXPaHHUTE bHbIX Kia-
HaHa, KaXKOEH H3 KOTOPLIX COCTOHT H3 cemna 34 ¢ YIIOTHUTENbHBIM
KoJblUoM 33, KaanaHa 20, npy:KuHb 52, npobKH 22 ¢ YIJOTHUTENbHbIM
KoJibloM 3/ u ABYX KOMMeHCanuoHHbIX 1wai6 2/ u 0. Knanaue 3a-
KpeInJieHbl B KOpIIyCe 6 NPYKHHHBIMH KOJbHAMH 29.

B cayuae moBbilieHHs AaBAEHHS B OXHOI H3 MarHCTPaJbHLIX II0JIO-
creli 6osee 70 krc/cm? knanaH 20 nogHAMaeTcsl CO CBOero cenja 34 H
nponyckaetr H36bITOK pabouell KHUIKOCTH B APYTYI0 MaTHCTPaJbHYIO
M0JIOCTb.

Ha onun koHeu mToxa 7 HaBHHUeH KOpHyc / NOAIIMITHUKA, LPYTOH
KOHeIl 3aKpHT Kopnycom § MOJIMHNHHKA. B Kopnycax NOALIINHHKOB
BLICTABJIEHB KOMIEHCAIHOHHBIMY mafibaMu 25 wapHUpHBIE NOAMIHITHH-
KH 24, 3aKpblThie ABYMS KpPHIIKaMH 27 ¢ yIJOTHHTEJNbHBIMH KOJbla-
mu 23. Kpuimkii 3akpenyieHbl BUHTaMH 28. 18 ycTaHOBKH LHJIHHIADA
CAyXKaT paclopHble BTYJKH 26.

KombuH1poBaHHbIe YTJIOTHEHHS B MECTaX CONPAXKEHUS IITOKA 7 C
KpbiiKkoil 4 ¥ BTYJAKOH /2, a TakXe KPHIIKM H BTYJKH C KOpIycoM 6,
COCTOsILIHE M3 Pe3HHOBHIX MaHkKeT 42 H /9 ¥ PTOPOMIACTOBLIX YIJIOT-
HHTEJNBHBIX KoJell 43 H 44, repMETH3HPYIOT TOJNOCTH HUAHHIpA.

Kom6iHHpOBaHHLIE YIJIOTHEHHS KDHIIKE 4 U BTYJKY /2 yaep:KHBa-
IOTCSI KoabLaMu 4/ U MPYXKUHHBIMH KoJbpllaMu 40. B xpoliike H BTyJIKe
YCTAaHOBJEHbl YIIJIOTHHTEJbHEIE KOJbIA 45, MpefoTBpalIalollHe YTCUKH
pabouell }XKHAKOCTH H3 IIOJOCTH CJHBAa HaPY:Ky IO LITOKY, H CaJbHH-
KH 46, npeloTBpallalouide NOoNajaHHe TpsA3H NOA YIJOTHHTEJbHBE
KOJIbLa 45. ‘

PesunoBag manxera 39 u (bTOpOIIJIaCTOBbIe ynJIOTHHTe.HbeIe KOJIb-
i1a 38 pa3nensdior MOJIOCTH @ Il 6 NHJIHHADA.

1lrok 7 BBEPHYT B KOPIYC MOAMWMIHHKA 1O ymopa B waiby 18 u
32KOHTPeH raiikoii 3 co CTONOpHOH maibo# 2.
Ynanenue Bosayxa u3 pabouux mojocted HHAMHAPA NPOH3BOIHTCH

yepe3 BaHTY3bl, pa3MellleHHble B pe3b6OBHIX pacToukax Kopmyca 6 H
IITOKa 7.

BanTtys, cayxamui AJs yoaJeHHs BO3AyXa H3 MOJOCTH g, pacmloJio-
JKeH B IITOKE H COCTOHT M3 Iiapuka [/, BeHtunas /0 u orpaHHuuTens 9.
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Banrtys, cayxamui ons yoajneHus BO3AyXa U3 HOJOCTH 6, Paciofio-
JKeH B KOpIiyce UHMJHHApPA H COCTOMT H3 lapuka 37, 6ojarta 35 u raii-
KH 36.

Kopmyc 6 umeer npusasnioysyio NmJIOCKOCTb NOA FOJOBKY UHJHHApA,
Ha KOTOPYIO BHIXOISAT CBEPJIEHHS U3 PA6OUHX MOJIOCTEH.

Texnuueckasi xapakTepHCTHKA

Pa6oyas mnomaps nopwss, eM® . ., . . . . . . . 15

Pa6ounii xox mnopmHA, MM . . . .. 165

MakcuManbHoe NaBjeHHe B palounx HOMOCTAX unnnmpa Krc/CM2 . 525

HaBnenne cpabaThiBaHHS NPEeNOXPAHHTENbHBIX KJA4NAHOB, Krc/cm? . f[70+5

Tun npepoxpaHHTeJbHBIX KJamaHoB . . . . . . . . . Il;ay§xep-
HHI KOHH-
YecKHH

3.14.2. TonoBKa UHJAHHIApA

Tl'onoska nuauuapa cocTOHT M3 Kopmyca /4 (puc. 59), K KOoTOpOMY
BHHTaMH 24 C IPYXHUHHBIMH Wafi6amu 23 dyepe3 NpOKJagKH 22 Kpensr-
CsA JBa DJIEKTPOMArHuTa /, repMeTH3HPyeMble YIJIOTHHTEJbHBIMH KOJb-
namu 21,

Jlns 3alUTBl KOHTAKTOB 3JIEKTPOMATHHUTOB CJHYXKAT KOJNAYKH 26.
DJIeKTpHUECKas CBSI3b KOHTAKTOB 3JIeKTPOMATHHTOB OCYLIECTBJSETCS C
MOMOILBIO ILJIACTHHBL 25.

B pacrourax Kopuyca /4 pasMelleHsl:

— J[Ba yIpaBJseMblX 00paTHBIX KaanaHa, KaXIbl# U3 KOTOPHIX CO-
CTOHT H3 KOpliyca /9 KjamaHa C YIVIOTHATEJNbHBIMY KoJbllamu /7 u I8,
3os0THHKA 20 ¥ WwapHuKa /6, NOA1epKHBAEMOr0 IPYXKUHOH 2;

— JBa NpefOXPaHHTENbHBIX KJaaHa, KaXIbH H3 KOTOPBIX COCTOHT
M3 celna 4 ¢ YIJOTHHTENbHBIMH KOAbUaMu 3 U 15, mapuka 5, ynopa 7,
NPY>KHHBl 6, KOMIeHCAaUuoHHOH maibu [0 u npob6ku /! ¢ ymJaoTHH-
TeJbHBIMH KosblaMu 8 u 9. s ynajeHHs BO3oyXa H3-I0J KJIaNaHOB
CIYKaT BaHTY3Hl, COCTOSAIINE K3 [apukKa /3 u BHHTA /2.

ITpu BKJIOYeHHH 3JeKTPOMATHHTOB / UX AKOPSA W CBSA3aHHLIE C HUMHE
30JIOTHHKH 20 BTATHBAIOTCS B 3JEKTPOMarHHTH, LIAPHKH /6 caidrcd B
THe3/1a KOpIycoB /9 KianmaHoB M 3alUpaloT NOJOCTH UnauHipa. [lpm
BBIKJIIOUEHHH 3JIEKTPOMArHUTOB / HX IKOPA M CBSI3aHHBIE C HIIMII 30J0T-
HUKI 20 BBITAJKHBAIOTCA NpyXHHaMH. [Ipu sTOM B Hauasle ABHKEHHA
30JI0THHKA ¥epe3 ero JBbICKH M KOJIplIeBHE KaHaJbl B KOpIyce KJaanaHa
COeJUHAIOTCA NOJOCTh NOA MarCHHTOM H INOJOCTb B KOpIyCe KJjalaHa
HaJ LIapHKOM, BCJeACTBHE 4ero ypaBHHBaeTCA [aBJeHHe Hal IIapHKOM
1 mox wapukom. [1pu nanpHeliemM IBUKEHHH 30JOTHHKH CBOGOLHO MO~
HHMAalOT WIapHKH /6, KOTOphIe MPOMyCKAaloT OCHOBHOH MOTOK paboueit
KugKocTH. Takasi cxeMa NO3BOJISIeT OTKpHIBATL oOOpaTHble KJaHaHLi
(momHEMAaTh WApHKH /6) MpaKTHYECKH IPH HAJHYMH JI060TO NaBJeHHR
B MOJOCTSIX HCIOJHHTEJIbHOrO LHJIHHADA.
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TexHuyecKass XapakreprcTHKA

JlaBneHne cpaGaTHIBaHHA INpeJOXPaHHTENbHBIX KJallaHOB, xrc/cw . 500 £25.
BpeMs OTKpLITHA OOpaTHHIX KJaalalos, ¢, He fojdee . . .. 0,02
Bpems 3akpHITHA OGpaTHBIX K/nalaHoB, c, He Gojee . . . . . 0,04

3.14.3. dneKTpoMarHuT

DJIeKTPOMATHUT GPOHEBOIO THIIA TIOCTOSIHHOTO TOKA C MOCTYNATENb-
HBIM MepeMelleHHeM INTOKA CO3HaeT TAHYU[ee YCHJHEe Ha 30JI0THHK 3a-
NHPAIOUIETO KJalaHa HCIOJHUTENbHOTO UHAHHAPA NPUBOLA BEPTHKANb-
HOTO HaBeAeHHA. OCHOBHBIMH YaCTAMH 3JEKTPOMATHHTA SBJSIOTCS CTa-
TODP U SIKOPb.

CraTtop nmpeacrasJ/sier co60i HENOABHIKHYIO YaCTh 3JEeKTPOMATHHTA
H cocTOHT U3 kKopmyca 3 (puc. 60), kpuIuK# 7, daanuna /3, TOJOCHOTO-
HaKOHEYHHKA 5, KaTyIIKA 4.

IlopBHKHaA YacTh €ro COCTOHT M3 sAKops 2 U wrtoka I/ ¢ 3aurtud-
TOBAHHOH Ha HEM BTYJKOH /4.

Kopnyc 3, Axopb 2 1 NONIOCHBIH HAKOHEUHHK § BLHINOJHEHBI H3 3JEK-
TPOTEXHHUYECKOH CTaJHu H ABJAIOTCS MArHUTONPOBOJAOM 3JEKTPOMATHH-
Ta. [llTok /7 BuIOJIHEH N3 HEMATHUTHOH (Hep:KaBeloumieH) cTaJu.

IlomocHblit HakoHeUHHK & 1 (aaaHey /3 ABJIAIOTCA HAIPABJSIOUHME
nns wroka /7. CoennHeHne ¢ 30JOTHUKOM HCHOJHUTENBHOTO LHJAHHADE
OCYIIECTBJSAETCH ¢ MOMOMbIo T-06pa3Horo nasa BTYJAKH /4.

Ilpu momaue HaIpsi:KeHHS Ha KaTywky 4 fKopb 2 3J1eKTPOMATHHTA,
CXKHUMasi NMpYyXKHHY /5, BHITAJKHBAeT WITOK [/ HapyKy H IepeMellaer
C3aHHBIl ¢ HUM 30JOTHHK. IIpu CHATHH HaNpSKeHWUS SIKOPL BO3Bpa-
maeTcss B INEePBOHayYaJbHOE MOJOXeHHe ycuadeM npyxuHel [5. Tax
KaK 2JIeKTPOMArHHT HaXOZHTCH B MOJIOCTI ¢ pabodell KHAKOCTLIO, TO-
KOMOABOALI (BHHTH 8) KaTyIIKH 4 repMeTH3HpoBaHbl. [epmernsanus
OCYLIECTBASETCH C MOMOIILIO YIJIOTHATENBHBIX PE3HHOBLIX KoJlel 6 H /0.

BuHTH & MOHTHPYIOTCS BO BTYJKaX 9, BHIIOJHEHHBIX H3 3JEKTPOH30-
JSIIMOHHOTO MaTepHana.

Bo ¢anaHue 13, moarocHoM HAKOHeUHHKe 5 H Kopnyce 3 HMeIOTCA
OTBEPCTHS, CHAyXKallue AAA Npoxoaa paboued >KHAKOCTH W BHIXOJA BO3-
Ayxa. BrixogHoe oTBepctue rayunres saraywkof. Iaf6a /2 cayxur
JUIS PETYNUPOBKH yCuausa npyxuuel /5. lllaii6a / cay:KHT Qs peryJH-
POBKH X0[la LITOKa 3JeKTPOMAaTrHUTA.

Texnuyeckasa xapakTepuCTHKA

- 3
Hanpsxenme murawus, B . . . . . . . . . . . . 26T
Xon 1wTOKa, MM . . ..« . . . B=x03
TsroBoe ycuine B Hauale Xo1a, KIc, He Mewee . . . . . . 3
YiepiHuBaollee YCHAHe B KOHIe XOAa, Krc, He MeHee . . . . 3,5

3.15. NONOJ HUTEJIBHbIA BAK MPUBOJA BH

Ionoanurensueiit 62k npusoja BH npennasnayed nJs MONOJHEHHs
yTeuek pabouell KUAKOCTH H3 FHAPABJAHYECKHX NPHOOPOB, KOMNEHCA-
UuHM H3MeHeHus obbeMa paboyell KHAKOCTH CHCTEMB! NPH KojeOaHHAX
TeMIIepaTyphl H OXJaxAeHud pabouell JKHAKOCTH.
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Ilononuurenpueil 6ak npusoga BH cocTouT H3 Kopmyca u camyHa.

Kopnyc 2 (puc. 61) npeacrasiifier co60f CBAPHYI0 KOHCTPYKIHIO C
-TpeMs JanaMH AJs KpelnseHHa 0aka. B OTBepcTHSX sanm yCTaHOBJIEHDI
AMODTH32TOPE], KaXKAbIH H3 KOTOPHIX COCTOMT H3 aMOPTH3aTOpoB I/ H
12, BrynkH 9, ABYX vamiek 6 U mai6 10, 3akpemyieHHuX 60aTOM 8 H Tail-
KoH 7.

BHyTpeHHsis moJocTh KOpIyca pasjelieHa IeperopoAKOH Ha Bepx-
HIOIO H HHJKHIOIO YaCTH, COOOIIEHHble OTBEPCTHEM.

Has nabmoneHus 3a ypoBHeM pabouefl KUAKOCTH B IOMOJHHTEJb-
HOM Gake B Kopmyce 2 HMeeTcs OKHO, 3akphiToe cTekaoM /9. K xopnycy
CTEKJIO KpeluTcs uepe3 pamky 20 Buntamy /8. IlnockocTs pasbema rep-
MEeTH3UpPOBaHa NPOKJAAKOH .

Camyx coofmaeT BepxXHIOI NOJOCTbL KOpmyca ¢ arMmocdepol u co-
CTOHT M3 KpLILKH 25 ¢ TpyOKo#H, nonyiaBka 24, auadparmsl 26, GUIbLT-
pa 27 u ceTkH 28,

Kosanauok 22, npukpenyieHHbli BUHTOM 2/ K mpolke 23, 3awimiaer
CcallyH oT nomajasHus neliu. K Kopnycy canyH kpennrcs 6oataMu 4 co
cronopubiMi maiibamu 3. Iliaockoctsb paspema repMeTH3HpOBaHa YI-
JIOTHHTEJbHBIM KOJbIOM 5.

K kopnycy BunHTamu /5 Kpenutcs Kpeimika /4 ¢ MarHMTOM, FepMeTH-
3HpOBaHHasA YNJOTHHTEJNbHBIM KOJAbLOM [3, IpedHasHaueHHasd AJA OYH-
CTKH paboueil :KHIAKOCTH OT MeTaJ/JHYeCKHX JaCTHIL.

Pa6ouas xuakocth mocrynmaer B 6aK yepe3 OTBEDPCTHe, coOllIeH-
HOe ¢ BepXHell NOJOCTBIO KOpnyca, H OTBOZATCA 4epe3 OTBEepPCTHE, co00-
LIeHHOE C HIKHel moJjocThblo. OTBepCTHS 3aKpLITHl TPAHCIOPTHPOBOU-
HbIMH NMpob6KaMu /6 ¢ YIJOTHITEIbHBIMH KoJbLami /7.

TexHuueckas XapaKTepHCTHKA

EMKOCTB Gaka, T . . . . +« . o« « +« o+ . . . . b
TloBepxHocTp oOxJMaXaeHHs, M:2 . . . . . . . . . . 032

3.16. THAPOMOHTA)KHBIF KOMNJEKT

T'uppoMoHTaKHH KOMIJIEKT IpeAHa3HayeH A COENHHEHHS TH-
JpaBJjuyecKix NpHOOPOB MexXay cobok.

3.16.1. Tupponpuson I'H

T'uapoMoHTaXHBI KOMIJIEKT THEponpHBojga I'H coeguHsger chaeny-
I0II[He OCHOBHbIEe IPUOOPHL:

— Hacoc ¢ IPHBOAHBIM JBHTATENEM;

— THIPOMOTOP;

— MNONOJHUTEJBHHI 6aK;

— JBa JATYHKA JaBJICHHS.

CoefiuHeHHe THAPABJIHYECKHX Y3JI0B MOKA3aHO Ha cXeMe (pHc. 62).

Hacoc /5 ¢ mpuBogHbBIM ABHTaTeJeM COeIHHEH C IONOJHHTEJbHHIM
OagoMm I mnaHroMm /8 ¢ BHyTpeHHHM gHameTpoM 10 MM, a ¢ THAPOMOTO-
POM 6 — WaHTOM 8 C BHYTPEHHHM AHaMeTpoM 6 MM, muaHramu /1 u
19 ¢ BHyTpeHHUM AHaMeTpoM 16 MM u Tpy6amu 7, /4 u 16.
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Jatyukn /3 papneHusi KpensTcs K Hacocy /5 ¢ NPHUBOAHBIM JBHIa-

TeJeM C IIOMOILIbI0 KPOHUITeHHa 8 H COeAHHANIOTCS C Hacocom TpyGa-
Mu 911 17.

B ceuennsax A—A n B—Db nokasaHno npucoefiHHeHHe IIJIaHTa H TPY-
6b1 K 11acoCy € MOMOILBLIO IOBOPOTHOTO YIOJBHHEA U IUTYLEPOB 12 u 35,
a Takxe OpHCOeAHHeHHe WNaHToB 2, 3, I8 K momosHHTENEHOMY 6aky [
H THIPOMOTOPY 6, KOTOPOE OCYIIECTBJSETCS C IOMOIIBI HOBOPOTHHIX
YrOJLHHKOB H IUTYLEepoB §, 20 u 22. Mecta pasbeMa repMeTH3UPOBAHbB!
YILIOTHHTEJNbHHIMH Koasuamu 4, 2/ u 23. Ilnockocty pasbeMoB repme-
TH3IPOBAHBI YIJIOTHHTEJBHBIMH KOJbIIAMH.

B ceyennn B—B nokasaHno npucoefHHeHHe HIJIaHTa K IOBOPOTHOMY
YTOJNBHHKY Tpy6H. KoHHUecKHe UacTH IUTyllepa IMOBOPOTHOTO YIOJIbHHU-
Ka I HHANeJs IJIaHra FepMeTH3HPOBAHBl MEeAHLIM KOJLIOM 33.

B ceuennn I'—TI" mokasana mpobka 82 mJjsl BLIOYCKa BO3AyXa C YII-
JOTHHUTEJLHBIM KOJBIOM S1.

B ceuenun E—E noxasawo npucoenunenne waaHros 2 u 3 K rui-
poMoTOpy 6 ¢ HOMOIIBIO 60aTOB 24, raek 28 ¢ maiibamu 25 n 29. Mecra
pasbeMa repMeTH3HPOBAHBI YIJIOTHHTENBHBIMH KOJNbLIaMil S0.

B ceuenun U—MH noxasaHo mpucoeiuHeHHe usiaHra /9 u tpyOn 7
K THIPOMOTOPY 6 C IOMOIILIO MOBOPOTHHIX YTONBHUKOB U WITYLUEpoB 27.
Mecra pazpeMa repMeTH3HPOBAHLI YIIIOTHHTEJALHBIMH KOJBLAMH 26.

3.16.2. Tuaponpuson BH crabuansaropa 2928M

FuppomonTaxHel#l KoMmiieKT ruaponpusoxa BH coenunsier caeny-
IOIIHie OCHOBHBIE MPHOOPHI:

— THAPOYCHJNTEND;

— HCIOJHHTENbHBIH THAHHAP;

— TIONOJIHIITeNbHBIH 6aK.

CoejgnHeHHe IHIPABJIHYECKHX y3JI0B OCYLIECTBJSETCSA COTJIACHO CXe-
Me, #3o6paKeHHol Ha pHc. 63.

ligpoycunurens 7 COeAMHEH C HCHOONHHUTEJNBHBIM UHJAHHAPOM 4
wgadraMu /2 w /8 ¢ BHyTpeHHHM nHaMetrpoM 10 MM H Imnadrom 5 ¢
BHYTPEHHHM AxaMeTpoM 6 MM. C NONOJHHTENbHHM 6aKOM / THAPOYCH-
JIUTeNb 7 COeMUHeH LijaHTaMM 8§ ¥ 9 ¢ BHYTPeHHHM AHaMeTpoM 6 MM.

lnaur § mpegHasHayeH JOJd OTBOJZA yTeueK pabouell JKMAKOCTH H3
HCHOJHUTENBHOTO HUJIHHApPA 4.

B ceuennw B—B nokasano npucoeisHeHHe WJAaHTOBR § H 9 K TIOMOJ-
HuTenbHOMY Gaky / mrynepamu /0. Konuyeckass yacTtp mryilepos /0
¥ HUINEJs [IJTAHTOB TePMeTH3UPOBAHKE MeAHBIM KoJbloM 24. Iliaocko-
CTH pasbeMa wiTynepa H npufopa TepMETH3HPOBAHE! YHJAOTHHTENbLHLIM
KOJIbllOM 2.

B cevenun I'—I' mokasaHo nmpucoeauHeHHe 1JAHTOB & U § K THAPO-
YCHJIHTEJIIO C TTOMOIIbI0 MTOBOPOTHOTO YIOJABHHKaA H iuTyuepa 22. Ilio-
CKOCTH pasbeMa TepMeTH3HPOBAHH YIJIOTHHTEJBHEIME Kojablamu 21.
Konnueckue gactu mrynepa 22 ¥ HUINeNb LJiaHra [ePMETH3HPOBAMDI
MEIHBIM KOJbLOM 23.
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B -ceyenusix E—E, OI—J1 u Ha Buac b moxka3aHo NpHCOeLHHCHIE
IIJAHIOB K THAPOYCHJAATEN0 7 H LHAHHAPY 4 ¢ TOMOIIBIO TOBOPOT-
HEIX YTFOJbHHKOB M wTyuepoB [4, 15, 17 wu 19. IlnockoctH pas®-
eMOB repMeTH3HpPOBAHBl YIJIOTHHTENLHBIMH Kogdbuamu 3, 11, 18
u 20.

Jlais KpelvieHds] LIJIAHTOB IPH MOHTaXKe Ha oObekTe mpHMeEHseTcs
XOMYT 6.

B cevennn )X—)K (Bua A) mokasano NpHCOCJHHEHHE WIJTAHra K
pe3b60BOii YacTH MOBOPOTHOTO YTOJIbHHKA C ITOMOMIBIO HAKHJHOH ralikH.
KoHHueCKHe 4acTH MOBOPOTHOIO YroJbHHKA H HHNMCIb INJIaHra repMe-
TH3HPOBAHHE MeIHBIM KOJbLOM 6.

3.16.3. Tl'upponpuzsoa BH craduanzatopa 2328M-2

I'nxpoMoHTaKHLIH KOMIUIEKT THApONpHBoxa BH coexnHser cheny-
IOIiHe OCHOBHBIE MPUOOPEHL:

— THIPOYCHJHTEND;

— HCIOJHHTENLHBIH TUJHHID;

— TNONOJHHTeJLHHH 6ak.

CoennHeHHe THAPABIHUYECKHX Y3JIOB OCYINECTBJSCTCS COIaciio cxe-
Me, H300paxeHHOH Ha puc. 64.

I'uppoycunutesns 7 COeAMHEH C HCHOJHHTCIDLILIM UHJAHHAPOM 5
nagramMu 8 u 9 ¢ BHyTpeHHHM AuaMerpoMm 10 MM 1 muaHroMm 4 ¢ BHYT-
penrnM auamerpoM 6 mMm. C momosiHuTenbHBIM 6akoM [ THAPOYCILIH-
TeJb COeHHeH MaHramMu 24 ¢ BHyTpeHHHM AHamerpom 6 mwm. lllnan-
ri 4 u 24 npegHasHaueHHl AJs OTBOAA yTedeK pabouell KHAKOCTH H3
HCIIOJIHATEIBHOrO UHJAHEADPA O H NONOJMHHTE bHOro 6aka.

B ceuennsix E—E u I'—I' noxasawo mpucoeinHenne IJIaHTOB K
mtyuepam I/ u 18. Koruyeckasd 4acth wtynepos // u /8 u Hunmeas
IIJIAaHTOB FePMETH3HPOBAaHBI MEeXHBIMH KoJabnamu /0 w 19. Ilnockocta
paspeMa mTylepa H NpHOOpa TEePMETH3HPOBAHB YIJOTHHTEJIBHLIMH
koabuaMu 12 u 17.

B cegenusax B—B u JI—]l noka3aHo NpUCOeJUHEHHE IIJIAlTOB K
npxHbopam ¢ noMoubio WTynepos /3 U 23. I1M0CKOCTII pasbemMoB IepMe-
TH3HPOBAHB YIJIOTHHTEJNLHBIMY KoabliaMu 12 1 22,

Hlnaurn 8 n 9 npuaCcOeTHHSIOTCST K MOBOPOTHHIM yTOJAbRIKaM 2/ (ce-
verus JK—)K) ¢ nmomombio HaKuIHBIX raek. KoHHUecKHe 4acTH NOBO-
POTHBIX YTOJBHHKOB H HHINEJSs ULJIAHTOB TePMETH3NPOBaHbH MeXHbIM
KOJabLOM 20.

B cewenun [J—]1 mexnay AByMs YyroJbHHKaMH yCTaHOBJIEHA INPOK-
nanka 14. Jlaa KpenJieHHsl UIJIAHrOB NPY MOHTa)e Ha 00beKTe IpHMe-
HAIOTCA CKOGnl 2 u /5 u XoMmyT 25. Jlas1 kpenscHHS CKoGwl 15 mpume-
HsoTCs 60JTH 16 ¢ mafibamu.

Ha Buze A noxasano npHcoeiuHeHHe HIIaHIOB 4, 8§ # 9 K HCHOJHII-
TeJBbHOMY HHJIHHIAPY 5 C NOMONIBIO MOBOPOTHLIX VIOJLHHKOB H IITYyIle-
poB 8. IINOCKOCTH Da3beMOB TePMETH3HPOBAHLl  YIJIOTHHTEJBHLIMI
KOJIbLAMH 6.
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3.17. 3JEKTPOMOHTA)KHbIA KOMNJIEKT

SJIeKTPOMOHTa}KHbIH KOMIUJIEKT NMpeJHa3HaueH AJs 3JeKTPHUECKOro
coenHHeHHs nened NpuGopoB u arperatoB. OH COCTOHT H3 ceMH Kabenb-
HBIX V3JI0B, HMEIOLHX Pa3BeTBJEHHA K COOTBETCTBYIOIUHM 3JICKTPHUE-
CKHM y3JIaM.

MouTtaxHbie KafeJH BLIIOJHEHH B BHIE XKIYTOB M3 IPOBOAOB Ma-
poxk MI'IIB u BIIBJI u uMeioT HafexKHYI0 3AIATY OT MEXAHHUECKHX
NOBPEXACHHI B BHAe MeTajnnuecKol omnetkd. K npubopam cucremu
KabeJH NOACOeIUHSAIOTCH IITEeICeNbHBIMH pa3beMaMH, 3aJHTBIMH Tep-
METHKOM, HJIH HakoHeunnkami. Ha Kaxjaom KabeJbHOM y3ie HMeeTcs
6upKa, MoKasblBaiomasi HoMep KabesabHoro ysaa. Ha kaxpaoM xryre
KabesibHOTO y3Jia HMeeTcsl OHpKa ¢ HAaAIHCBIO, B KOTOPO# yKasaHbl HO-
Mep KabeJbHOTO y3sa, IPHOOp, K KOTOPOMY NOJACOeAHHSIeTCS OTBETHas
YyacTh HITENCEJBHOTO pazbeMa KIYyTa, U HOMep LITENCeJbHOIO padbeMa
Ha npubope.

Hanpumep: 1K 1-11I3 o3nauaer, YTO AaHHBI# KTYT OTHOCHTCH K
nepsoMy KaGeJbHOMY y3Jy H INpHcoeAHHseTcss K pasbemy I3 xopo6-
kH K1.

3.18. CBEAEHHA O 3HUII

3anacHble YacCTH, HHCTPYMEHT, NpPHHAAJEXKHOCTH H MarepHassl
(BUII) crabuauszatopa npensasHaueHsl Jis paboT 1O 3KCHAyaTalUH
H PeMOHTY CTabHAH3aTOpa B BOHCKOBBIX 4aCTsX.

ITonumi#t koMmnekt 3UIT crabunusatopa cOCTONT H3 HHINBHAYAJb-
HOTO (MHAKOMIIJIEKT), IPYNNOBOTO H PEMOHTHOTO KOMIIJIEKTOB.

HuakomniiekT, yJaoXeHHBL B NeHaJ, OpHAaeTCcd K KaXAOMY cTabH-
JIH34TOPY W INpeAHasHaueH AJs yCTpaHeHHs HEHCNPaBHOCTH cTabuiay-
3aTOpa CHJaMH 5KHIaxXa TaHKa. HAKOMINEKT XpaHHTCH B TaHKe.

I'pynnoBo#l KOMINEKT yAOXEH B AIIHK H NpHAaeTCs Ka:KAbIM JHecd-
TH crabunu3atopaM. B HeTo BXOAST 3anacHble yacTH NpHOOpOB, HHCT-
PYMEHT, IPHHAAJEKHOCTH H MaTepHaJsbl, HeOOXOAHMble NpH o6cny>xn-
BaHHM CTaGHIH3aTOPa. KOMIJIEKT XpaHHTCA Ha CKIaje.

VHauBHAYyanbHBIA H TPYNIOBOH KOMIIEKTH NOCTABJAIOTCH BMECTe
co cTabGHIH3aTOPaMHu.

PeMoHTHBIH KOMIJIEKT cO CcTaGHIH3aTOpaMH He NOCTaBJAETCH.

B tape kaxporo 3MII uMeeTcss yIakoBOYHBIH JIICT ¢ MepeyHeEM BCeX
npubOpOB, HHCTPYMEHTA, NPHHALJIEXHOCTeH H MaTepHaJoB, HMeloLIuXcs
B HEM.

6*
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4. NEMCTBHS CTABHJIU3ATOPA

4.1. IPUHUHUITHANBHAS 3JEKTPHYECKAS CXEMA
CTABHJIU3ATOPA 2328M

4.1.1. Pexum «IloayaBromMat» npu HECTAGMNAK3HUPOBAHHOM
Ha0JI0leHHH B 00EUX NIAOCKOCTIAX

Bxaiouenue. [lepen BkmoyeHHeM crabuindatopa HeoGXOLHMO MpPO-
BePHTb, BKJIOYCHB JIH CJACAYIONIHE aBTOMATHYCCKIE MPELOXpaHHTENH,
KOHCTPYKTHBHO BLIIOJIHEHHBIE B BHJE BHIKJIOUATENCH HA IMHTKAX OallHy
U IHTE MEXAHIIKA-BOJUTEIS:

— JeBblll pacnupeseauTeastbdl mutok: [IPEOBP (la-T1p5) (B10)
(puc. 65), IB-I'H (Iix-I1p4) (B7), I'Y-BH (ULa-T1p3) (B6), M. MIIb
(Ia-TIp8) (B9) m 3JI. CIIYCK (ULa-IIpl), xoTopuiét Ha cxeme He
H3obpaxen;

— npaBui pacupegeadrensHui muTok: JJI. CIIYCK (Ulxa-IIpl)
(Ha cxeme He moxasan), JIIOK (Ixa-IIpl4) (BY) (mpemoxpaHHTENb
HeJeyKa3aHus);

— IWHTOK MexaHHka-sopurens (LLIMB-IIp) (B9).

OtMeriM, yto paboTa NpHBOJAA TFOPH30OHTAJBHOTO HAaBeAEeHHS BO3-
MOXHa TOJBKO NPH PACCTONOPeHHOH OalllHe H 3aKPhHITOM JIOKE Mexa-
HHKa-Boguteaa (koHtakTel KB-KII1 (B8) — 6aokupoBka 6alllHH H
JIB-KIT1 (B8) — 6soKupOBKa Jil0Ka 3aMKHYTH).

KpoMe TOoro HeoOXOZHMO I[IPOBEPHTh I[OJIOXEHHe BbIKJAOdaTenel,
OTHOCAUINXCA K cxeMe A3, Bausiomux Ha paboTy crabuansaropa:

— Ha nyJabre ynpasaenus [1Y Brikaiouatenas [1Y-B2 (ABT—PVU)
JoJikeH ObiTh B moJokennd ABT, a mepekaioyaTesb THIIOB B IOJOKE-
uun BDIKJI;

- Ha myabTe 3arpy3kd I13 Boikaogateabr [13-Bl (ABT—PVYUY)
JoJKeH ObITh B monoxeHuu ABT.

s BRAlOueHHdA crabuanusatopa B pexum «IloayaBToMaT» mpH He-
cTabIIn3MpOBaHHOM HabJIOLeHHH B 00€HX MJIOCKOCTAX HaBOAYHK H0JI-
JKeH BKJAIOYHTH BhiKaloyartess [IT-Bl (ITPHUBO/) (B7).

Tocae Braouenus soikaiouarenas [1T-Bl sanpsikenne 6GopToBO
cetn +26 B uepes npenoxpanureny Wa-Ilp4 (AB-TH) (B7) u IIT-I1p2
(B7) momaercs Ha o6motKy pene K1-P11 (A—B) (B7), nuonm K1-430
(B7), K1-I131 (B8), xoroprie BMecTe ¢ pedae KI-P1l npenHasnauenst
JUISL 3alllUThl Uenell cHCTeMBl OT MepelnyTHIBAHHSA NOJSADHOCTH THTalo-
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LIero HanpsizKeHHd, HA HOpMaJsbHO oTKpHTHIT KoHTaxt (HO) KI1-Pl1
(2—3) (B7), namny (ITPUBOJM) IIT-JI1 (B7) u menn xoppexkuHy ru-
POCKONa FATUHKA Yryia npHilesa:

— Ha sJeKTpoMarHuThl Koppekuuu I1T-2M1 (AS5), I1T-2M2 (AB),
[IT-O3M3 (A4) u TIT-5M4 (A4);

— pene Koppekuun [IT-P2 (A—B) (A5), IIT-P3 (A—Db) (A4) u
IIT-P6 (A—DB) (A4).

Pene K1-P11 (A—B) (B8) cpabarniBaer, 3aMBIKaeT CBOH II0pMaJib-
Ho oTEpbITHe KoHTakTel KI-P11 (5—6) (B5), (2—3) (B7), (8—9)
(A8) m (11—12) (B8). Hanpsxenue 60pTOBOH ceTi dYepe3 3aMKHYB-
mufica xonrtakr Ki-Pl1i (2—3) (B7) momaercs Ha obmorky K1-P13
(A—B) (A8) roHTakTOpa 3amycka npeo0pas3oBaTess, a 4epe3 IpeRo-
xpaHurenp Ki-Tlpl (B7) u samknyBmmuecs KoHTaktel K1-P11 (8—9)
(A8) Ha MOCT OJIyaBTOMATHUECKOT0 HaBeJCHHUS Uyepe3 3aMKHYyTLI KOH-
takT pese K1-P5 (1—2) (A8) u Ha uckporacsimuii KOHTYp, 06pa3oBaH-
ublfi pesucropamu KI1-R16 (A7), KI1-R17 (A7) u mumomamu K1-113
(A7), K1-O14 (A7), xoropble BKJIOUEHBl TNapaJjJjeJbHO O0OMOTKe
H-3M1 (I) (A7) u H-DM1 (I’) (A7) sneKTpOMarsiTa ynpaBJeHHs Ha-
cocoM; uepe3 3aMKHyThle KoHTaKTH KB-KII1 (B8) (6soxupoBka 6am-
Hu) u JIB-KII1 (B8) (6Gaoxkupoeka Jioka) Ha o6MOTKy peae MIIB-P2
(A—Db) (B9), Kotopoe CAYXKHUT IJs 3aMbIKAHHSA LEeNH yAep:KHBalomel
o6MoTKH anekTpoMaruuta MIIB-OMI1 (B9) pyuHoro noBOpOTHOTO Me-
XaHu3Ma GallrHy, Ha 06MOTKY KoHTakTopa MIIB-P3 (1—2) (B9), koto-
pulfl cAYXKHT A5 3aMbIKaHuA IenH (opcHpylomeHd oOMOTKH TOro XKe
snektpoMaruutra MIIb-OM1 (B9).

3amgryBmnecs xkouraktel Ki-P11 (11—12) (B8) npemoxpanswor
auonst K1-1130 (B7) u K1-31 (B8) or ToKOBOII NeperpysxH.

IMocae cpabarmBanus kontakrtopa K1-P13 (A—B) (A8) ero HO
goutakt Ki1-P13 (1—2) (B10) 3ambikaercs, H HanpsizKeHHe 60pTOBO#
cett yepe3 npenoxpauurtens ln-TIps (ITPEOBP) (B10) noctynaer Ha
cepHecHBIe OOMOTKH H SKOpPb NpHBORHOro asuratens [1-M1 (B17) mpe-
obpasoBareJs.

IlpuBonnoli nBuraresb npeobpasoBarens 3amycKaercs, TeHCPATOP
II-T'1 (A17) npeobGpasoBaTens Bo30yxKpAaeTcs M BhlpabaTobiBaeT mepe-
MenHoe Tpexdasuoe Hanpsaxkenne 40 B wacroroit 500 I'u.

Crabuiau3atop uactoThl o0ecleyHBaeT NOCTOSHCTBO CKOPOCTII Bpa-
LIeHHsl IKopst nmpuBopHoro msuratenas I1-M1 (B17) u, cnenoearenbHo,
MOCTOSIHCTBO YaCTOTHl HampszKeHus renepartopa II-I'l (Al17). Uens
K1-1I5/14 — K1-P13 (A—Db) (A8) npeannasnayeHa JJis aBTOHOMHOIO
BKJIIOYEHHs npeoBpasoBaTess.

HanpsXeHde mepeMeHHOro TOKa OT Npeofpa3oBaTesfd IOCTyIaeT
Ha THPOMOTOpPHl AaTuukoB yraa H¥Y-M1 (B16), IIT-M1 (Al6) u rupo-
taxomerpoB I'TB-M1 (A16) u I'TI-M1 (B16), na nepBuuHble 0GMOTKH
Bpallalomuxcsa TpaHcdopmaTopoB gaTunkoB yraa JAY-BTpl (Bi6) =
IIT-BTpl (Al6), Ha nepBHYHBIE OGMOTKH Bpau(alouxcs Tpanchopma-
Topos rupotaxoMmerpos I'TI-BTpl (B16) u I'TB-BTpl (A16) u matun-
Ka juneinnx yckopenust AJIY-BTpl (B16). Kpome Toro, Hanpsixkenue
oT npeobpasoparess uepes nmpepoxpauurenn Ki-IIp3 (¥V2) (Al12) u
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K1-TIIp5 (Y1) (B12) noctynaer Ha nepBHYHLIe O6GMOTKH CHJIOBLIX TPAHC-
¢dopmaropos ycunurteaeit ¥I', ¥YB (K1-Tp2) (A12), (K1-Tpl) (B12).

[pu cpabatriBanuu peae MIIB-P2 (A—B) (B9) ero HO xouTakTH
MIIB-P2 (2—3) (B9) u MIIB-P2 (5—6) (B9) saMbikawtca H nof-
KJIOYAIOT YAEPKHBAIOUIYI0 0OMOTKY 3/eKTPOMAarHuTa Py4yHOro noBopoT-
goro mexauusma MITB-OM1 (B9). Ilocae cpabaThiBagHs KOHTAaKTOpa
MIIB-P3 (A—DB) (B8) ero HO kKOHTaxKT 3aMblKaeTcsd H NMOAKJIOUAET
dopcupyiomyo o6MOTKY 3/MeKTPOMArHATa PyyHOTO NMOBOPOTHOTO Méexa-
uuamMa MIID-DM1 (B9Y). daexkrpoMarsuT cpabaTeiBaer H pacieniser
PEAYKTOP PYYHOrO NOBOPOTHOIO MEeXaHH3Ma C NMOroHOM OallHH.

Hpu cpaGaTbiBaHHH 3JIEKTPOMarEHTa PyYHOIO NOBODOTHOTO Mexa-
#uama MIIB-OM1 (B9) sambikaercs ero xourakt KII® (B9). 3ror
KOHTAKT 3aMblKaeT LieNlb NHTaHuA 06MoTKH pesre MIIB-P1 (A—B) (B9).
Pese cpabarmiaer, H3 xonrakt MIIB-P1 (4—5) (B8) pasmbikaercs,
npu sToM ofecToyHBaeTcs ofMoTka KoHTakrtopa MIIB-P3 (1—2) (B3),
HO xorTaxT KoToporo MIIB-P3 (BY9) pasmbikaeT uens dopcupyrollel
o6MOTKI =.1eKTpoMarauta MIIB-9M1 (B9) (yzepixkuasamouiast o6MOTKa
MIIB-2M1 (B9) storo sneKTPOMAarHHTa HAXOAMTCA [OJ HalpsixKe-
eM). HO xonrakr MIIB-P1 (5—6) (B8) 3ambikaeTcs u HanpsiKeHHE
60pTOBO ceTH mogaeTcsd HA OOMOTKH 3JIeKTPOMATHHTA YIPaBJEHHA Ha-
cocom H-3M1 (I) (A7), H-9M1 (I') (A7) = H-3M! (III) (A7), nHa
00MOTKY pefe 3alyCKa NPHBOIHOTO ABHraTens Hacoca IIPHBOJA TOpH-
souTaJbHoro HaeefeHus K2-P2 (A—B) (B8). Ilocne cpabarniBanus
peae K2-P2 zamuikaerca ero HO koutakt K2-P2 (1—2) (B8) u na-
npsixkeHHe 6OpPTOBOH ceTH MOCTyNaeT yepe3 myckoBoH pesuctop K2-Rl
(B8) ma o6motky pene K2-P1 (A—B) (B8), sikops NpHBORHOrO IBH-
ratenss Hacoca H-M1 (B8) u o6MoThy; B036yxXKaeHHs Hacoca
H-M1 (BS).

Tlpy BKJIIOUEHHH NPHBOZHOTO ABHraTe s Hacoca uepe3 sikopb H-Ml
(B8) mpotexaer GosiblIof TOK, co3naBasi NaJeHHEe HaNpsAXKeHHA Ha
nyckosom peauctope K2-R1 (B8). Ha sTom pesucrope mazaer 6oJib-
mas yacTb HANPSAKeHHA, ¥ A5 cpabaTuBanus pese K2-Pl nanpsaxenusa
HejocTaTouHo. [1o Mepe pasrosa sKopst pacTeT ero NpoTHBO-3. . ¢. [1pH
3TOM TNajeHHe HaNps:KeHHs HA NyckKoBoM pesucrope K2-R1 yMenn-
maeTcs.

[To mepe pasroHa mBHraTess HampsiKeHHe Ha SKOpE MOBHIIIAaETCH.
Kax Tospko Hampsi:enue Ha SKOpe LOCTHTAeT ONPEAENEHHOTO YPOBHS,
cpaGaThBaer pene K2-P1 (A—B) (B8). Ilpu ero cpabaTbiBanuu 3a-
mblkaercs HO komraxt K2-P1 (1—2) (B8) u myHnTHpyercs MyCKOBOe
conpotusjenrie K2-R1 (B8). HasbHedmu#i pasror u pabora npUBOJA-
HOTO [BHraTesNs ¢ HOMHHAJEBHOM CKOPOCTbIO OYAYT NPOHCXOAHTH IIPH
WyHTHpoBaHHOM pesucTope K2-R1 (B8), T. e. npu moasoM Hampsxe-
HHH 0OpTOBOM CeTH.

[1px BKAIOUEHHOM TPUBOAHOM 3JeKTpoaBHTaTese Hacoca H-M1 (B8)
MOJIOCTH FHAPOMOTOPA COEJHHEHbI MeXAY COGOH ¢ MOMOIILIO 30JI0THH-
Ka MepeKJIOYeHHs, KOTOPhI HAaXOMUTCH B HAcOCe, H [IpH paboTe pygHOTO
NOBOPOTHOTO MEXaHH3Ma BaJl THAPOMOTOpa CBOGOLHO IPOBOPAYHBAETCH.

[lpu Bxaloyenun npuBopmoro AsuraTenss Hacoca H-M1 (B8) nab-
Jenne pafouell XKUAKOCTH MepeMelliaeT 30JOTHHK IIepPeK/IIOYEHHS, Pas-
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ofmas I0JOCTH THAPOMOTOpa, H paboude NMOJOCTH THAPOMOTOPA IOJ-
KJIIOYAI0TCS K MOJIOCTSIM Hacoca.

B pexume «[losyaptroMar» B KauecTBe 3ajalollerc 3JjeMeHTa HC-
f101b3yeTcs noTeHuHoMeTp nyabra npuuesa [1T-R2 (A8), a B kauecTse
ycnanTteas — nodasipusoBautioe pene K1-P7 (A7) rtuma PII-5, pado-
Talomlee B BHODaLMOHHOM pexXHMe.

O6morka K1-P7 (1—2) (A8) sroro pene yepes H3 xonrakr K1-Pl
(7—8) (A8) BrJIOYcHAZ B AHAroHaJb MOCTA MOJAYaBTOMAaTHYECKOrO Ha-
pegeind. Tlneuun MocTa 06pasyloT NOTEHIHOMETP IOJyaBTOMATHUECKOTO
gasencuus IIT-R2 (A8), pesucropu KI-R5 (A9) u K1-R46 (A9), no-
tenunomerp o6patHoil cBsisn H-R1 (A7) c pesucropamu K1-R33 (A8)
u KI-R34 (AS8).

[Mapannensuo o6morke noteHunomerpa H-R1 (A7) na ompenenen-
HBIX yuacTKax nofanasinel pesucrops H-R2 (A7) u H-R3 (A7), xoropnie
coeyectHo ¢ K1-R33 (A8) u K1-R34 (A8) cayxat nJs obeclieueHus 3a-
JIAHHOH 3aBHCHMOCTH MEXIy YIJIOM [IOBOpPOTa KOpHyca NyJibTa U CKO-
POCTBIO HaBeJeHHA OallHH.

dxops 9 u xourakru JI u 1 pene KI1-P7 (A7) BkJ/IIOUeHB! B Lellb
06MOTOK TOJYyaBTOMATHYECKOrO HABelEHHA 3/eKTPDOMAarHHTa yIpaBiie-
uus Hacoca H-OM1 (I) (A7) u H-9M1 (I) (A7). Kpome Toro, B enb
UOMOTOK MOJIYaBTOMATHYeCKOTO HaBeldeHHsl Hacoca H-OMI1 (I) (A7) u
H-2M1 (1) (A7) Bkmiouenn ofMorka pene K1-P7 (3—4) (A7) u pe-
suctop KI-R12 (A7). Pesucropn K1-R16 (A7) u K1-R17 (A7) u nuo-
aot K1-113 (A7) u K1-414 (A7) cayxaT pis HcKporalieHHsl B LEeNH
KOHTaKTOB INOJSPH30BAHHOIO peJle.

Iasi yerpanenus pasfajnanca B pexume «[losyaBromaTs BBeIeHa
6aJaHCHpPOBOYHAsl cXeMa, KOoTopas COCTOHT u3 noreHuuomerpa K1-R13
(BITA) (B15), pesucropoB KI1-R6 (B15) u K1-R7 (B15). Hanpsxe-
HMe NlepeMeHHOTO TOKa NoJaercs Ha 6a/iaHCHPOBOUHYIO CXeMY ¢ 00MOT-
ku TpaHcopmaropa Kl1-Tpl (17—19) (B15). C mBHXKKa HOTeHUHO-
merpa K1-R13 (BITA) (B15) curran uepes pesuctop K1-R50 (B15) n
H3 xonraxr K1-P15 (7—8) (Bl6)mogaercss Ha Bxon ycuaurens ¥y,
[Ipn nmepememienun aBuxkka norennuomerpa K1-R13 (BITA) (B15) B
uend ob6moTox pene K1-P7 (7—8) (Bl1l) nosBasiercs cHrHal, KOTOPBIHA
ycTpaHseT pasfanaHc B LeNH NMOJyaBTOMAaTHYECKOrO HaBeleHHs. LIBH-
koK noteHuuoMerpa IIT-R2 (A8) xkunHeMaTHUeCKH CBSI3aH C KOPIyCOM
nyJabTa mpHuesa. Eciu Kopnye MyJabTa NpHIeaa HAXOAHTCH B HYJEBOM
[IONOXKEeHUH, TO ABU:XOK noteHuuoMerpa IIT-R2 (A8) nmaxommntcs moce-
peiuHe TMOTEHUOMETPa, MOCT YPaBHOBEIICH, 4 TOK B IHATOHAIH MOCTA
PaBeH HYJIIO.

skopb §I moaspusonanHoro peiae K1-P7 HaXoAuTcsl B HeATPaJbHOM
NOJIONSEHHH, TOKH B OOMOTKaX TNOJYaBTOMATHYECKOTO HaBeIeHHUs
sJjexTpoMaruuTa ynpasjaenua H-9M1 (I) (A7), H-OM1 (I') (A7) pas-
Hbl HYJIO, H AKOpb 3JeKTPOMAarHHTa OCTaeTCs HENOJBHXKHBIM. Ecan Tox
B JHAaTOHAJH MOCTa He DaBCH HYJIO (HMEETCH CAMOXOXL), TO JIBHIKKOM
notennHomMeTrpa KI1-R13 (BITA) (B15) Heo6X0AHMO YCTAHOBHTL TOK
B JHAarOHAJH MOCTa pPAaBHBIM HYJIIO.

[Tox neficTBHeM Ji060r0 CAYYaHHOrO, JOCTATOYHO CHALHOTO HMIYJIb-
ca SIKOPb MOXKET KOCHYTbCS1 OHOro H3 KOHTaKTOB I uau JI. B sToM cay-
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yae BO3HHKHYT aBTOKoJebGaHus fkops. OH OyAeT IOOYepeAHo Ha OjH-
HaKOBOE BpeMs 3aMblKaTbea ¢ KoHTakTaMu [1 uan JI. IIpuunna aBToko-
nebaHuii — Haauuue o6paTHOMH CBSI3aH (IOAPOGHO O HelicTBHM 06DPaTHOMH
CBSI3H CM. HHM2Ke: HaBeJeHHe B pexuMe «[lomyaBromart»).

ABTOKONEGAHHS MOTYT NpPOH3BOJILHO TNPCKPATHTLCS  (3aTYXHYTh)
HJH NPOAOJAXKATLCS HeONpeAesNeHHo A0aro. [Ipu sTux KoaebaHusx B 06-
MoTKax ajexrpomarnura H-9M1 (I) (A7) » H-DM1 (I') (A7) mpo-
TEKAaIOT TOKH, CpellHHe AEHCTBYIOILME 3HAUYCHHS KOTOPHIX OJTHHAKOBHI.
PasnocTs Hx paBHa HyJIO, H SIKOPb 3JEKTPOMATHHTA OCTAETCS HEMOJ-
BrkHEM. [IpuBog I'H rotos K pabore B peXuMe NOJAYyaBTOMaTHIECKOTO
HaBeJeHHUA.

Hasepnenne. Pyunoe HaBeJeHHe NyWIKH B BEPTHKAJbHON IJIOCKOCTH
BLINOJIHAETCST ¢ IOMOWIBI0 PYKOSITKH IOABEMHOTO MeXaHH3Ma OpYIHS.
Tak Kak B 3TOM peXuMe IpHLEJ 3aCTONOPEH, T. €. [OJOBHOE 3epKaJjio
IpuneNa 4Yepes NapaleJOrpaMMHEIl MeXaHH3M IKECTKO CBSI3aHO C
NYLIKOH, TO NpH paboTe NOLbEMHEM MeXaHH3MOM HalpaBJeHHe JHHHH
NpHIENHBAHHA TlepeMeliaeTcsi B BeDPTHKAJAbHOH HJIOCKOCTH BMECTe ¢
OyLIKOH.

[TonyaBToMaTHueckoe HaBeleHHe NYWKH (OallHH) B rOPH3OHTAJb-
HOH IIJTOCKOCTH OCYILIEeCTBJSI€TCS IIOBOPOTOM KOpIyca IyJbTa IpHilesa
BOKPYI' BepTHKaJbHOH OcH. [lpH mOBOpOTe KOpIyca MyJabTa ABHKOK
notennnomerpa I1T-R2 (A8) mepeMemaercs mo o6MOTKe MNOTEHLIHO-
MeTpa. BosHHKaeT pasHOCTL NOTEHNHAJOB MeXKIy ABHXKKOM HOTEHLHO-
merpa [1T-R2 (A8) u mBuxkkoM noreHumoMerpa H-R1 (A7), B pesysn-
taTe yero Ha 06MoTKy K1-P7 (1—2) (A8) momaeTcs ynpasJsiollee Ha-
Opsi2KeHHE W M0 HeH HauWHAaeT MPOTeKaThb TOK, BeJHUYHHA H HallpaBJcHHE
KOTOPOT0 OIpele/]fIOTCs BeJHUKHOH H HalpaBJieHHEM yrJa I0oBOpOTa
Kopmyca NyJbTa OT HeHTPaJbHOIO MHOJOKEHHS.

B 3aBHCHMOCTH OT HalpaBJeHHs TOKa sKopb §1 peae KI-P7 mpursa-
werca K KoHtakty I1 uau JI. Tlpu mputsxKeHuu sIKOps K KOHTakry 11
uau JI sambikaeTcsi MuHycoBast uens obmorke H-9M1 (I) (A7) nraum
H-9M1 (I’) (A7) snexrpoMarHura ynpaBJenust HacocoM. ITo oxHoO#R u3
06MOTOK TIOTEYeT TOK. FIKOphL 3J1eKTPOMAarHHTa ¢ 3aCJOHKOH OTKJIOHHT-
csl, B pe3yJIbTATE YEro MOSBHTCA pa3HOCTL AaBJEeHHH B MOJOCTSIX MeXa-
HH3Ma YIOpaBJeHHd JIOJbKOA Hacoca. JIIoapKa Hacoca NOBOPAUHBAETCSH
H3 HEHTPAJIBLHOrO MOMOKEHHS, i pabouas XKUAKOCTL H3 Hacoca MOCTyma-
eT B pabouHe IOJOCTH rHApoMoTOpa. BaJ rEApoMoTOpa HaUHHAET Bpa-
1aThCH, H MPOHCXOTUT HABE€HHE NYLIKH B FOPH30HTAJNLHOH ILIOCKOCTH.

Jlast mostyyeHHst MpONOPLHOHANLHON 3aBHCHMOCTH TOKa B 06MOTKaX
yIpaBJAeHHs 3JeKTPOMAarHuTa OT BEJHUYHHBl YIPaBJsAIOILIEro CHrHana B
06MOTKax pejie HCHOJb3yeTcd BHOpaumoHHBIH (KosneOaTesNpHBI) pe-
XKUM paboThl TOJSPH30OBAHHOIO peJe.

Bubpaunonnsiii pexum paboTei 06eclednBaeTcs CACAYIOMEM 06pa-
3oM: B Lenb KoHrakTa Il wam JI nonspusoBannoro pene KI1-P7 (A7)
BKJIIOUeHa o6MoTKa sToro peae K1-P7 (3—4) (A7). IlonycruM, 4to oT-
KJIOHEHHEe HMyJbTa TAKOBO, YTO AKOPL S mpursanercs K kodtakry JI 1 3a-
MKHET 3JIeKTpIluecKyo uen» o6morku H-DMI (I) (A7). Ilo o6morke
H-9M1 (I) noreuer Tox. OfHOBpEeMEHHO NOTEUET TOK 06DATHOH CBA3M
yepe3 o6morky H-9MI1 (1) (A7), obmorky pene K1-P7 (3—4) (A7)
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U AKOpb, MPHTSHYBUIMHCS K JeBoMy KoHTakTy JI. ITox mefictBHeM Mar-
HHTHOrO nmotoka o6MoTku K1-P7 (3—4) (A7) axops § oroiiger oT Kou-
takTa JI 1 pasopser uenb BHOpauuonnoi oomorku K1-P7 (3—4) (A7).
Ilon nmeficTBHEM ToKa ynpas/eHHs B o6MoTke K1-P7 (1—2) (A8) sikops
BHOBb NIPUTAHETCS K KOHTAKTy JI ¥ Ipolecc HOBTOPHTCH, T. €. SKOPb
6yner BHOpPHpOBAaTL OKOJO KOHTaKTa JI.

BceiiencrBue BuOpanHoHHOro pexkuma paborsl pene K1-P7 B o6Mot-
kaX H-9M1 (I) (A7) u H-O9M1 (I’) (A7) ycraHaBiIHBaIOTCA HEKOTOPHIE
cpenHHe peHcTBylonHe 3Hauenust Tokos: B H-9MI1 (I) — Goabuiee, B
H-2M1 (I’) — Menbliee 3HauenHe. ITox feficTBHEM PasHOCTH 5THX TO-
KOB SIKOpb 3/1eKTPOMAarHHTa C 3aCJOHKOH IIOBOpayHBaeTCcst Ha HEKOTO-
pHIfl YroJ M BHI3BIBAET MOSIBJIEHHE YIPAaBASIOUIEr0 MOMEHTa Ha JIIJbKe
Hacoca. JlioapKka moBopaunBaercd. Basa ruipomoTopa §0JBIIOTO MOMEH-
ta (I'BM) 6yzmer BpalnaTbcsi cO CKOPOCTbIO, MPONOPUHOHAJBLHOH YTy
OTKJIOHEeHHS JIoJibKH. [Iymika (6amHs) 6yZeT NOBOPaYHBATLCS B TOPH-
30HTAJIBHOH IITOCKOCTH. IIpH NepeMeHe HanpaBJ/eHHS TOKA B yIpaBJd-
romell obmorke K1-P7 (1—2) (A8), T. e. Ipu OTKJOHEHHH Koplyca
WYJIbTa B APYIYIO CTOPOHY OT HeATpaJLHOrO MOJMOXKEHHS, IKOpb I 6yaeT
BHOpHPOBaTh 0KOJ0 KoHTaKTa I1. Uem 6oabliie OTKIOHEHHE MIYJbTA, TEM
6osbile TOK ympaBienus B o6Mmorke KI1-P7 (1--2) (A8), TeMm mosrplue
SKOpb OyIeT 3afep:KHBATbCH Y OZHOTO H3 KOHTAKTOB H TeM 060J/blIas
pa3HOCTh TOKOB Oyner B OGMOTKAaX 3JeKTPOMAarHHTa ynpaBJjeHHs Ha-
cocom H-3M1 (I) (A7) u H-3M1 (I') (A7) u HaBejenHe Gauinu Oy-
IeT TPOHCXOZHUTL C OO0Jblied CKOPOCTLIO.

OCHOBHEIM 3JICMEHTOM B LiellH OOpaTHOMH CBSA3H ABJsETCA MOTEHIHO-
merp H-R1 (A7). IBUXOK 3TOr0 NOTEHIHOMETpPA KHHeMAaTHYECKH CBA-
3aH ¢ J0AbKoH Hacoca. [IpH OTKIOHEHHH IyJIbTa H IOABJCHHH PAa3HOCTH
TOKOB B 06MOTKax siekrpomariura H-9M1 (I) (A7) u H-9MI1 (1)
(A7) amwoJapKa Hacoca OTKJIOHSIETCS OT CBOEro HeHTPaJbHOTO MOJOKe-
HHS, OTKJOHSETCH H ABHXKOK MOTeHUHOMeTpa obpaTHOH cBs3H. IloTen-
nHoMeTp oOpaTHOH CBS3H BKJIOYEH TAK, YTO IIPH OTKJAOHEHHH ero ABHIK-
Ka pasbasianc MocTra yMeHbluaercsl. [Ipu HocTHXeHHH OalllHe# ompege-
JIEHHOH CKOPOCTH HaBeleHHs, COOTBETCTBYIOlIeH ONpeleieHHOMY yriy
OTKJ/IOHEHHSI Ny/bTa, MOCT cOaJlaHCHpyeTcd, U Aa/bHelllice HaBeleHHe
6amHd OyZeT INPOHCXOAHTb C IIOCTOSIHHOH CKODOCTBIO.

CrxopocTb HalpaBJieHHS BpAalleHHs] OAlIHH OIpehe/sieTCsl BeJHYH-
HOI M HanpaBJieHHeM yIJ/a [IOBOPOTAa KOpIyca MyJabTa OT HEeATPaJbHOTO
nonoxenusi. Uem 6oJjiblile yroJ OTKJIOHEHHs KOpHyca IyJbTa OT HEHT-
pPasNbHOTO TOJIOKEHHS, TeM GOJbIIe CKOPOCTh HABEJeHHs OallHH.

Has ynyuulenuss kadectBa paGorst mpuBoma I'H c paboyumu 1o-
JIOCTAMH THIZPOMOTOpPA COeIMHEHHl [BAa HHAYKTHBHLIX N4aTUHKa AaBJe-
Hua tuna HJIC-150.

Ilpn nasinynu naBjeHuit B paGoOYHX IOJOCTSX THAPOMOTOPA C yI-
paBasgiomux o6mMorox natunxkoB MJIC ceumaeTcs HampsiKeHHe, IIpoO-
NOpIHOHANbHOE BeJIHYHHEe PasHOCTH AaBieHuii. OHO mocTymaer Ha
Bxox ycuiuteas YI' uepes H3 konraxt peme KI-P15 (3—4) (B15).
B ycunHTese cCHIHAJ ZATYMKOB YCHJHBAETCS H BHIIPIMJIAETCA.

B pexume «IlosyaBroMars pJjs peryJHpPOBKH YCHJICHHS CMIHAJa
JAaTYHKOB clyxHT noteHnnomerp K1-R29 (IITA) (B14).
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C Brixoga ycuinteas YI' uepes H3 korraxr pene K1-P4 (3—4)
(B1l) curean, nponopHHOHAJLHBIH Nepenaly AAB/IEHHH, NOCTYnaeT B
obMotku obGpatHoii cBa3m pene K1-P7 (6—6) (B11) u K1-P7 (7—8)
(B11).

Curaan o6paTHO! CBSI2H HO JABJIEHHIO CKJAJBIBACTCS C OCHOBHBIM
CHTHAJ/IOM yHpaBJieHHd OT Iy/JbTa npHlesa. Uem Hodblle curaag o6pat-
HOH CBSI3W IO JAaBJIEHHIO, TeM J0JblIe AKOpb 51 OyleT 3ajepiKHBAThCA
y OJHOTO H3 KOHTAKTOB H TeM 60Jibllas PA3HOCTb TOKOB 6yAeT B 00MOT-
Kax 3JIeKTpOMarHuTa ynpasaexus Hacocom H-OMI1 (I) (A7) u H-9MI
Iy (A7).

baarogapa BBefenHIO 0OpaTHOH CB3H 1O JABJICHHIO YBeJIHYHMBA-
€TCs KeCTKOCTb CHCTeMb (KO3 dHIHEHT yCHIeHHS) B peKHMe N0JyaB-
TOMAaTHYECKOTO HaBeJeHHA.

[Tepe6poc GamiHil ¢ MaKCHMaJbHOH CKOPOCTBIO B TOPH3OHTAJIBHOH
NJIOCKOCTH OCYILECTB/sIeTCA NOBOPOTOM KOpIiyca nyJbTa Ao ynopa. [Ipu
3TOM IBHKOK noreHuuomerpa [1T-R2 (A9) saxomnT Ha KpafiHiolo na-
Meaib, pesrcrop KI1-R46 (A9) nam K1-R5 (A9) orkaiouaercss u B fua-
roHaJb MOCTa IOJaeTcs IIOJHOe HalpsxXeHHe GOPTOBOH ceTH. SIKoph
HOJISIPH30BAHHOTO peJjie IOJHOCTBIO NPHTATHBAETCH K OJHOMY H3 KOH-
TaxToB. [0 onHO# u3 00MOTOK ynpaBJasioulero sjaekrpoMardura H-2M1
(I) (A7) nam H-9M1 (1) (A7) noreuer MmakcuMaJbHbL TOK. B BoIxoa-
HOM KacKale MeXaHH3Ma yIpaBJeHHd OyAeT MaxKcHMAaJbHBIH Iepenas
JaBJieHHs, JIIOJbKA HACOCa OTKJIOHHTCA B OAHO H3 KpaHHHX NOJOXKEeHHUH,
I HaBeJeHHe fawHil OydeT IPOHCXOANZb C MepeGPOCOYHOH CKOPOCTBIO.

Has ocraHOBKM GalllHA JOCTaTOYHO [OCTAaBHTh IyJAbT B HEHTpalb-
HOe MOJIoKeHHe. MOCT HOyaBTOMaTHUECKOTO HaBeeHHsS OCTaHeTcd
BKJICUEHHBIM Ha NOTeHUHOMeTp obpaTtHoH cBaA3H.Tak Kak IpH HaBeje-
HHH JIIOJIPK2Z Hacoca OBlIa OTKJOHEHAa OT HeHTPaJbHOrO MOJOXKeHH,
TO [BHKOK NOTEHIHOMETPA TaKxKe ObJI OTKJIOHEH, TOSTOMY B AHaroHa-
Ju MocTa NOTeYeT TOK HaNPaBJeHHS, [IPOTHBONOJNO¥HOTO TOMY, KOTO-
poe Obl10 NpU HaBeAeHUH. B pesyapTate 3TOro rHAPOMOTOP GOJBIIOTO
moMenta (I'BM) pasBuBaeT TOPMO3SUIHHE MOMEHT, KOTOPBIH GEICTPO OC-
TaHaBJHBaeT GAILHIO TAHKA.

4.1.2. Pexum «HoayasromMar» npu cTaGUIN3HPOBAHHOM
Ha0JI0ACHUH B BEPTHKAJbHOH MAOCKOCTH
H HeCcTAOUAM3HPOBAHHOM B TOPU3OHTAJIBHOH
' MJAOCKOCTH

Brkawoyenue. [daa Bxiouenus crabunusaropa B pexkuM «lloayas-
TOMAT» HABOAUHMK AOJ:KEH BKJAIOUHTh BhikAlowatens I[IT-Bl (I[IPH-
BOM) (B7) u uepes 1,5—2 muu nocae sxmoyennus IIT-Bl nepesomom
PYKOSITKH TipHllesia pacCTONOPHTL IPHIEN.

ITocne BxmioucHns Buikgiouarens I1T-Bl crabuausatop pabGoraer
B pexKHMe MOJAyaBTOMAaTHUCCKOrO HaBeJeHHS NyUIKH B rOPH30HTAJbHOH
NJOCKOCTH, IIPH PYYHOM HABEACHHH — B BEPTHKAJbHOH IJIOCKOCTH.

Ilocne cHsATHSA mpillesa cO CTONOpA THPOCKONMHUYeCKHH crabHad3a-
TOp 3epxaJta NpHUeda OCBOOOKAAETCH U HANpPaBJCHHE JIHHHH NPHIEIH-
BaHHA He 3aBHCHT OT MOJOXKEHHS NYLIKH.
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ITpu cHATHH nIpHLeaa cO CToNopa 3aMBIKaeTcs GJOK-KOHTaKT CTO-
nopa rupockona npuuena I[1T-KIT1 (B7). Hanpsixkenue GoproBo# ceTn
gepe3 npegoxpanutess Wla-Ilp4 (IB-TH) (B7) u IT-IIp2 (B7) u
3aMKHYBUIMHACA OJIOK-KOHTakT cromopa TrHpockona [IT-KIIl (B7) mo-
Zaercs Ha notennHoMerp I[1T-R1 (A4) naBefenuss B BepTHKAAbHOH IJIO-
CKOCTH M Ha cHrHaJabHylo aamny IIT-JI2 (B7) (PACCTOII). Jlamna
3aropaercsl.

Hagepenue. PexxnM ofecncunBaer cTa0HAH3ALUKHIO H HABEJEHHE JIH-
HHH NpHIEIHBAHMSA B BePTHKAJbHON MIOCKOCTH. CTaGHAM3aUHS JTHHHH
OPULEeNNBAHASR NMPOU3BOLHTCS TOJOBHEIM 3€PKaJOM NPHIENa, MeXaHu-
4EeCKH CBS3aHHBIM C THPOCKOIIOM AATUHKa yIja MpHiesa.

HapepneHue /JHEHHM DpHIENHBaHHMS IPOHU3BOAHTCHA OT MNyJbTa MNpPH-
neaa. C pyKOATKaMH NyJbTa KHHEMATHYECKH CBA3aHHI MOJA3YHKH TO-
trernuoMerpa IIT-R1 (A4) u xonTakrHoro ycrpoiictea IIT-KY5 (A3).

B He#iTpanbHOM NOJIOKEHHH PYKOSITOK NYJIbTa NMOJ3YHOK MOTCHUHO-
metrpa [IT-R1 (A4) maxomurcst B cpenHeM nosoxeHuH. OO6MOTKH
3JeKTpoMaruuToB nasefenus [IT-OM5 (A4), IIT-OM6 (A4), [IT-2M7
(A3), IIT-OM8 (A3) obecrouers. Ilpu MOBOpPOTE PYKOATOK NYJAbTE
BOKPYT FOPH3OHTAJbHOH OCI BBePX HJIH BHH3 OT HEHTPAJIbHOIO IIOJOXKe.
HHS HaNpszKeHHe ¢ NoTeHuHoMmeTpa nyapra [IT-R1 (A4) uepes 3aMmk
HyBLIeecss KOHTaKkTHoe ycrpofictso nynabra [IT-KY5 (A3) momacrcs Ha
08MOTKH 3JeKTpoMaruutos HasefeHnus [IT-OM5 (A4), TIT-OM6 (A4)
unu [IT-O3M7 (A3), IIT-3M8 (A3) cOOTBETCTBEHHO HalpaBJAEHHIO IO-
BOpOTA.

Bennunna Toxa B 06MOTKaX 3J€eKTPOMArHHTOB PacTeT o Mepe yBe:
JHUEHHS YIJ1a OBOPOTA PYKOSTOK Iy/JbTa. DJEKTPOMArHUTH pa3BHBA-
10T MOMEHT ONPEeLeJeHHOTO HANlpaBJEHHS, NOJ, AefcTBHEM KOTODOTO TH-
POCKOII IpHLes1a IpeleccHpyeT H Yepe3 MeXaHHYECKyIo lepeflagyy NOBO-
pauHMBaeT rOJOBHOE 3epKaJio npHuena. IIpOHCXOAUT HaBeJeHHE JHHHH
OpHLEIHBAHUS BBEepX HJH BHH3.

[Ipu 3aBajuBaHMM BHYTpPEHHEH paMbl JaTYWKa yraa IpHIlela OTHO-
CHTEJBHO BHelHeH cpafaThliBaeT MeXaHH3M KOPDEKIHH JaTuy#Ka yrja.
lerka xonrtakTtHoro ycrpofictBa IIT-KY4 (A4) MexaHH3Ma Koppek-
uuu 3amuikaercs c gamensamu [1T-KY4 (A4). Ilpu 3aMBIKaHHH MIeTKH
C OJHHM H3 KOHTaKTOB IIepBO# maphl naMesedl Bkaouaercs penae [1T-P2
(A5) uau I1T-P3 (A4), xoTopoe 3aMbiKaeT CBOHMH KoHTaKTaMH I1T-P2
(5—6) (A5) nau IIT-P3 (5—6) (A4) uenb o6MOTOK DapH 3JeKTpoMar-
HHTOB Koppekuud IIT-OMI1 (A5), IIT-OM2 (A5) naun IIT-OM3 (A4)
u [1T-O9M4 (A4), a cBoumu Kourtaktamu IIT-P2 (2—3) (A5) nam
HT-P3 (2—3) (A4) camobjokupyercs. [Ipn 3aMBIKAHMH KOHTAKTOB
IIT-P2 (8—9) (A4) unu ITT-P3 (8—9) (A5) ¥ mWeTKH C OJHHM H3 KOH-
TAKTOB BTODOH Iaphbi JaMeJei cpabateisaer pese I[IT-P6 (A—DB) (A4),
Kotopoe cBouMH Koutaktamu [IT-P6 (1—2) (A4) u IIT-P6 (4—5)
(A4) uepes saMkuyTble KoutakTe IIT-P2  (2—3) (A5) nau IIT-P3
(2—3) (A4) paspriBaeT munyc o6motku pene [1T-P2 (A—DB) (A5) nau
IIT-P3 (A—Db) (A4). Konraxrtsl pese [IT-P2 uan [1T-P3 ne pasmruika-
10TCA O TeX Nop, NOKa IleTka KoHTakTHoro ycrpodictea I[IT-K¥4 mne
3aMKHETCS ¢ KOHTAaKTaMH BTOpOIl mapwl Jamesed, T. e. IOKa He HApY-
mKkTca caMolJ0KHpoBKa pede [1T-P2 (A—B) (A5) uaxn I1T-P3 (A—DB)
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(A4).DneKTpOMAarHUTH KOPPEKIHHM pPa3BHBAIT MOMEHT OTHOCHTC/LHO
OCH BHeIUHEH paMBbl, BRI3BIBAIOLIHIT IPELecCHIO THPOCKON, B pe3yabTaTe
4Yero BHYTPEHHAS paMa BO3BpalllaeTci B HayaJbHOe mojoKenwe. Ha-
mpaBJeHHe MOMEHTa 3aBUCHT OT TOIO, ¢ KaKOH U3 JaMeseli (mupaBoi
UJH JNeBOH) 3aMKHYJCS KOHTAKT KOPPEKIHH. '

st HekporallleHHs: B LleNMH KOHTaKTHoro ycrpoiictsa [IT-KY4 (A4)
napaganenbHo o6morkaMm pere IIT-P2 (A—B) (A5), IIT-P3 (A—B)
(A4)y u IIT-P6 (A—B) (A4) Bxumouens puoxs I1T-02 (A4), IT-13
(A4) u TIT-I115 (A4). dns uckporamesns npd KOMMYTAILIM KOHTAKTOB
pene IIT-P2 u IIT-P3 napaanensHo o6MOTKaM 5JeKTPOMarHUTOB KOp-
pekuud BKaloueHwb guonel I1T-I4 (A5) u IIT-/15 (A4).

Ionoxenxe HyLIKH B BEePTHKAJbHOH IITOCKOCTH B 5TOM peXXKHMe He
3aBHCHT OT HOJIOXKCHHS CTaOHJIH3UPOBAHHOH JIHHHH OPHLEJIMBAHHSA, H
HaBCACHHE IYIIKH B BePTHKAJBHOH IIOCKOCTH NMPOM3BOAUTCS BPYUYHYIO
C TIOMOIUBIO PYKOSITKH [IOJbeMHOIO MeXaHH3Ma OpYIHA.

Ilpu BhIKMIOYeHHH cTalHNH3aTOpa HeOOXOAHMO cHayaJja 3acTollo-
PHTb IIPHIEJ], 4 3aTeM BHIKJIOYHTh BHKJAloyatenas I[IT-Bl1 (IIPU-
BOHO) (B7).

4.1.3. Pexxum «ApTOoMar»

Pexum cTrabunu3auuy H cTabHAH3HPOBAHHOTO HABELEHHUS NYIIKH B
00eHX MJIOCKOCTSIX (pexuM «ABTOMAT») SIBASETCS OCHOBHBIM PEXKHMOM
crabunusatopa H obecneyrdBaeT NPHIENbHYIO CTPeNbOy ¢ XOA4Y H3 NylI-
KH, CTa0HIH3UPOBAHHON B FOPH3OHTaJbHOH (COBMeCTHO ¢ GalllHel) H
BEPTHKAJbHOH IJIOCKOCTAX HaBEIEeHHS.

Bxalouenue. [lasi BKAIOUeHHS cTaGHIH32TOp2 B PEXHM «ABTOMAT»
HaBOUYHWK HOJKeH BKIIOYUTH BeIKAoyaTenb [1T-Bl (IIPMBOL) (B7)
u uepes 1,5—2 mun nocdae BKaoYeHns peikaioyarens I[IT-B1 paccrono-
PUTDb NIpHIEJ, NepeBeCTH PhiYar HOAbEeMHOT0 MeXaHH3Ma NYIIKH B TOJO-
kenne CTABUJI, pxuatounts Brmikaouatens [1T-B2 (CTABMJI) (B7).

o Bkaouenus Beikmoyartenst [1T-B2 crabunusatop pabGotaer B
pexuMe «[losyaBTOMaT» npu cTaOHJIH3HPOBAHHOM HaOMIONEHHH B Bep-
THKaJbHOA IJOCKOCTH ¥ HECTaGHJIH3MPOBAHHOM — B FOPH30HTaJbHOM.
[Tocne nepeBofa pryara moAbeMHOrO MeXaHH3Ma IYIIKH B MOJIOXKeHHE
CTABUJI zambikatorest kgonkn MO-KI12 (B6) u MO-KII! (B6). Ha-
npsokenne Goprosol cetu +26 B uyepes mnpenoxpanutean La-ITp3
(I'Y-BH) (B6) u KI1-IIp4 (A2) (B6), kHonKy MeXxaHWsM2 OpyIHA
MO-KII2 (B6) momaercst Ha pere 3amycka IPHBOJAHOTO 3JEKTPOJBUIa-
tenst rugpoycuauatens K1-P12 (A—DB) (B6). Ilpu cpabaThiBandd pe-
ae K1-P12 konrakr K1-P12 (1—2) (B6) sammbikaercd H HalpsixeHHe
6opToBOH ceTtu uepes mpepoxpanntesap Hla-IIp3 (['Y-BH) (B6) mocty-
naet Ha O6MOTKY BO30YKIEHHS W SIKOPb NPHBOLHOTO 3JEKTPOJBUIaTE-
Jas rHApoycuanTens. IlpuBoaHOR JeKTPOABHraTEAb THAPOYCHIHTENS
HAYHHAET PasTOHSTHCH.

OpHoBpemeHHO yepes saMKHyBIiniics KontaktT K1-P12 (2—B) (B6)
Hampsi>KeHHe OOPTOBOH CETH IOJAeTcss Ha OOMOTKH 3JeKTPOMAaTHHTOB
nemndepos ruporaxomerpos I'TI-OM1 (B7), I'TB-O9M1 (B7) u mat-
YyHKa JHHeHHBIX ycKopenui HJIY-OMI1 (B7). Yepes samkuyBiHiica
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koutaxt K1-P12 (1—2) (B7), npemoxpauurens Kl-ITp2 (BG) u H3
koutakt K1-P9 (13—23) (B6) manpsiKeHue 60pPTOBOH CeTH Topaercs
Ha OOMOTKH 3JieKTpoMarHHTa ruupocronopenus LM-9M1 (B6) wu
IIU-2M2 (B6). Ilymxa cTaBHTCS Ha THAPOCTOIOP.

[ocsie Bxarouennsi Bukaouarens [1T-B2 (CTABWJI) (B7) manpsi-
KeHne OGoproBod cetH +26 B wuepes npemoxpammrenn Ila-TIlp4
(AB-TH) (B7) u IIT-IIp2 (B7) u 6JOK-KOHTaKT CTOMOpa THPO-
ckoma ITT-KII1 (B7) nomaercs Ha curHanabHyio jamny I1T-JI3 (CTA-
BUJI) (B7) u namna saropaercs; depe3 KHONKY MeXaHH3Ma OpYyIHS
MO-KII1 (B6) HanpsiXeHue nofaerTcd TakxKe Ha:

— obMoTKy pesie «Asromar» KI1-P5 (A—B) (B6) u KP-Pl5

(1—2) (B6);

— o6MOTKy peJle [OCTaHOBKM Ha yroa 3apszkaHus KI-P3
(1—2) (B5);

— of6MoTikH pese rugpocronopensa K1-P9 (1—2) (B6) u K1-P14
(1—2) (B6);

— KHonku orpannuntents yraos OI-KIIl (B4) u OI'-KII2 (B4);

— o6MOTKY pese TOpMOXKeHHd no abcositoTHOH cxopoctH K1-P10
(1—2) (B3);

— KoHtakTh K1-P3 (4—5) (B4) pese mOCTaHOBKH Ha YroJ 3aps-
HKaAHUA.

ITpu mopaue nampsKendus Ha oOMOTKH pese <«Aptomar» KI1-P5
(A—Db) (B6) u K1-P15 (1—2) (B6) npusona ['H st pese cpabarreBa-
10T, TaK Kak KOHTaKT peje Iejeykasanus K1-P1 (3—4) (B6) samxHyT.

Konraktom KI1-P5 (1—2) (A8) paspniBaeTcsl Lelb NHTaHHS MOCTA
noJyapToMaTHueckoro HapeleHHs. Kourarkrom KI1-P5 (7—8) (A7),
K1-P5 (10—11) (A7) paspbiBaercd MHHycOBas Lelnb OOMOTOK 3JIeKT-
POMAarHHTOB IoJyaBTOMaTHueckoro masemenus H-O9M1 (1) (A7) =u
H-2M1 (I’) (A7). Kouraktom K1-P5 (5—6) (B6) sambIKaercs Lelb,
MO KOTOpPOH uepe3 peryJupoBouHoe conpoThBienHe K1-R22 (A6) =na-
npsizkeHHe OGOPTOBOH CeTH NoJaeTcsd HAa I[IOTEHIMOMeTpPbl HaBeJeHHS
IIT-R3 (A6) u IIT-R4 (A6) u koHTakTHOe ycrpolicTBo IIT-KY3 (A7).

Yepes 3aMkHyBIIHACH KoHTakT peste K1-P5 (2—3) (A8) manmpsaxe-
HHe nopjaeTcss Ha o6motku peae KI1-P4 (1—2) (A8) u KI-P17 (1—2)
(A8). HO xonrakts pene K1-P4 (6—7) (B12), K1-P17 (4—5) (B12)
1 K1-P17 (6—7) (B12) sameikaloTcs W NOAKAOYAIOT OOMOTKII 9JIEKT-
pomarnuta Hacoca H-9M1 (II) (B11l) u H-9M1 (II') (B11) x BHXOmY
yeuaurens Y1 .

Konrakrom K1-P15 (3—4) (B15) oTkaioyalorcss OT BXOHA YCHJH-
Teds ¥I curnasn paTyukoB faBjaeHHs pexuma «ABromar»; H3 xourtaxr
pene K1-P15 (7—8) (B16) pasmbikaercsi H oTKJIIOYaeT GajiaHCHPOBOY-
Hy10 Lenpb oT Bxoma ycuaurens YI. Konrakrom K1-P15 (6—7) (B16)
NOAK/IOYAeTCA HA BXOA ycHauTens Y[ cHrHaJ ¢ ZaTYHKa JHHEeHHBX
YCKOpeHHH.

Ilpn mnopaue HanpskeHHs Ha OOMOTKH peJie TFHADOCTONOpEHHs
K1-P9 (1—2) (B6) u K1-P14 (1—2) (B6) pese cpabarbiBaeT npH BH-
MOJIHeHHH CJIeAYHIHX GJOKHPOBOK:

— xonTtakt orkata KO (B5) 3amkuyT;
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— xouraktel KPA3-P34 (3—4) (B5), KPA3-P13 (11—21) (B5),
KPA3-P28 (3—4) (B5) 3aMKHYyTHI]

— xonTtaktT K1-P1l (5—6) (B5) samkryr (3amyumen npeo6paso-
BaTeJsb).

Konrakr K1-P9 (13—23) (B6) paspuBaer nenb o6MOTOK 3J€KTPO-
marguros LIHM-3M1 (B6), IIM-OM2 (B6). O6MOTKY 3J€KTPOMATHHATOB
HH-3M obecrouynBaloTes, H NyIUKa CHHMaercs ¢ THApoctomopa. KoH-
takToM K1-P14 (4—5) (A3) s3amelkaercss Lenb M0ONa4YH HANPSAKEHHs
40 B, 500 T'u or npeo6pasoBaTesss Ha NePBHUHYIO OOMOTKY Tpancop-
matopa xoMmencatopa Kp-Tpl (1—2) (A3) u Ha o6MOTKY BO3GyKIe-
HHS 3JeKTpoxBHraress Komnencatopa Kp-M1 (1—3) (A3). Konrak-
toM KI-Pl14 (6—7) (Al3) momaercs aHOAHOE HANDSIXKEHHE HA YCHJIH-
teap YB. Crabunusatop roroB Kk paboTe B peXuMe «ABTOMAT».

Crabunu3alisg H HaAaBeJeHUe OYHWKH
B BEPDTHKAJABHOH MAOCKOCTH

CrabuiH3alus NyLUIKH B BepTHKAJbHOH NJIOCKOCTH MPOHCXORHT cJle-
ZyOIWHM 06pa3oM.

IIpn OTKJIOHEHHH LYLIKH OT 3aZAHHOTO MOJOXKEHHs 10 BepTHKAaJH
HOJ [eHCTBHEM BO3MYLIAIOIIMX MOMEHTOB, BO3HHKAIOIIHX TIPH ABHXKe-
HHMH TaHKa, cTaTop Bpajualolerocs Tpanchopmaropa I1T-BTpl (A16),
KHHeMaTHUYeCKH CBS3aHLbIH MapasieNorpaMMHEIM MeXaHH3MOM ¢ MyHI-
KOH, IIOBODAuNBaeTCss OTHOCHTeNbHO HemoABH:KHoro portopa I[IT-BTpt
(A16), 3aKpenyieHHOrO Ha OCH BHelllHell paMBl JaTYHKa yrJja NpHIeaa.
B usmeputensHOil 06MOTKe Bpawalolleroest rpaichopmaropa INT-BTpl
(A16) mHgyxTHpyeTcs 3. A. €., H Ha moTeHuuomerpe K1-R27 (YBH)
(A15) Bo3HHMKaeT HANps?KeHHe (CHTHAJ IO YIJY paccoriacoBaHHs), aM-
IJIHTYA2 KOTOPOT'o IPOHOPLHOHAJbHA Yy OTKJOHEHHS NYWKH OT 3a-
JAaHHOrO IMOJOXKeHHs (yray paccorjacoBanus), a ¢asa onpeneisercs
HATIPABJICHHEM pAacCOIIacoBaHHS.

OxHOBpeMeHHO NpH OTKJIOHEHHH NYIIKH OT 3aJaHHOTO NOJIOXEeHHS
HHAYKTHPYETCST 3. A. C. B HU3MepUTeJbHOH OOMOTKe BpallaloLIerocs
Tpaucdopmaropa ruporaxomerpa I'TB-BTpl (Al6), u Ha moreHuHo-
merpe Ki-R26 (I'T-BH) (Al5) BosHHKaeT wHaupsxeHue (CHTHAN
IO CKOPOCTH), aMIIETYZa KOTOPOr0 MpPOMOPLHOHANBHA YIJIOBOMH
CKOpOCTH IyWIKH, a {asa omnpefesiercss HaNpaBJjieHHEM CKOPOCTH.
Hanpsikenune, cuuMaemoe ¢ norerusoMerpor K1-R26 (I'T-BH) (A15)
n K1-R27 (¥BH) (Al5), cymMupyercs, H cyMMapHOe HANPsKEHHE JIO-
crynaetr Ha BXonx ycunutens (¥YB) uzepes H3 xourakter pene K1-P10
(3—4) (A15) u K1-P3 (7—8) (Al5). OTo Hanps:KeHHe SBJISETCSA CyM-
MapHBIM YIpPaBJSIOUIEM CHTHAJOM.

[Norenunomerpsr K1-R26 (I'T-BH) (A15) u K1-R27 (YBH) (Al5)
CJYKAT AJST PEryJHPOBKH KeCTKOCTH H CTeleHH AeMn(HpOBaHHA UpH-
Boxa BH.

CraTHYecKH#l yros paccorjacoBaHHS MeXIAy CTaOHJIH3MDOBAHHOH
OyWKo# U cTaGHIH3HPOBAHOH JIHHHeH TNpHIEJHBAHHS, BO3SHHKAIOIHH
B pe3yJbTaTe HEeTOYHOH YCTAHOBKH HYJS H3MEDHTENbHBIX SJEMEHTOB
[IT-BTpl (A16) u I'TB-BTpl (A16), HecHMMETPHH XapPaKTEPHCTHK
3JeKTPOHHOIO YCHJHTENS H THADOYCHJHTEJS, a TakKkKe B pesysbTa-
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Te H3MeHEHHs NIapaMeTpOB 3JMeKTPO- H MIPO3JEeMeHTOB mpusoja BH
IpH 3KCIyaTalHH, npy pabore crabuinsatopa BEIOHpaeTCH KOMIIEH-
CATOPOM CTAaTHYECKOH OMIHOKH o BepTHKaau. [Ipn Hanuuuu paccorsa-
COBAHHS CHI'HAJ ¢ KOMIEHCATOpPAa MOCTYIAET Ha KaToJ MEePBOro Kackaga
ycuauTeas npusojga BH uepes orpamuunBalomue pesnctopel Kp-Rl
(A3) u KI-R19 (A15). Curnan craTHueckofl OIIHGKH CHHMAaeTcs ¢
tdasuoii o6moTkH (1) ceabcuna Kp-M2, o6MoTka BO3GYXKIEHHSA KOTO-
poro (5—O0G) mHTaeTrcst OT BTOPHYHOH OOMOTKH TpaHchopMaTtopa KOM-
nencatopa Kp-Tpl (5—6) (A3). KomneHcaTop paboraeT TOJBKO B pe-
JKHMe cTabunuzauny nylky. [IpH HaBeleHHH OH OTK.I0YaeTcs KOHTAKT-
HBIM ycrpofictBoM [IT-KY5 (A3).

Ilpn HaXOXKJIeHHH NYLIKH B 30HE yIIOPOB KOMIEHCATOP OTKJIIOYaeTCs!
H3  xonrakramu orpaHnuHtens yraoB OTI-KII1 (A3) wuau
OI'-KII2 (A3).

B pexume «llosyaBTOMaT» M IpH T'HAPOCTONOPEHHH NYIIKH (pe-
Jjge K1-P14 obectoyeHo) oT nepByuHOi 0O6MOTKH TparchopMaTopa KOM-
nedcatopa Kp-Tpl (1—2) (A3) xourakrom KI1-Pl4 (4—5) orkimioya-
eTcsl Hallps2KeHHe MHTAHUSA H KOMIEHCATOD Tak:Ke He paboTaerT.

O6motkn ynpasaeuns I'V-OMI (I) (Al2) u T'Y-9M1 (II) (Al2)
9JEeKTPOMAaTHHTA THIAPOYCHJHTENS] SBJSIOTCH Harpyskofl YCHJIHTeNs
npuBoga BH. Ilpu oTcyTcTBHE ympaBAdIOlero CcHrHaja Ha BHXOHE
yeuauTens npuBofa BH B 3THX 00MOTKaXx MpPOTCKAIOT paBHBIE TOKH, KO-
TOphbie CO34aI0T B GOKOBEIX CTEpIKHAX JAEKTPOMArHHTA DaBHHE [0 BC-
JIHYHHE Mar#HTHEC NOTOKY. [IpH 9TOM KOpOMBICJO 3JICKTPOMATHHTA 34-
HHMacT HeliTpanabHoe nojoxenue. [IpH mocTymiaeRHH Ha BXOJ YCHJIH-
tesst npuBofa BH ynpaBasiionlero curHana OH yCH/JIMBAE€TCs YCHJHTE-
JeM H B 3aBHCHMOCTH OT ero $a3nl H aMIUIHTYIb B 0OMOTKax yIpas-
aennst T'Y-OM1 (1) (Al12) u T'V-OMI1 (I1) (Al2) snekTpomariura
THJIPOYCHJIHTE/S] YCTAHABJIHBAIOTCA Pa3/JHYHBIE TOKH, a CJEA0BATECIbHO,
B OOKOBBIX CTEPIKHAX 3JeKTpOoMarsuta OyAyT pasHble MarHHTHBIE TIO-
TOKH. B pesysjbTaTe 3TOTO KOPOMHCJO 3JeKTPOMArHHTa IOBEPHETCS B
Ty HJAH APYTYIO CTOPOHY H IIePeMECTHT 30JIOTHHKH THAPOYCHJIHTEJS.
CospaeTcs pa3sHOCTb JaBJEHHI B IIOJOCTAX CHIOBOrO UHAHHADA. [Iymixa
BO3BpalllaeTcs B 3aJaHHOe CTaGUIM3HPOBAaHHOE MOJOXKEHHE.

Huonwer K1-017 (A13), K1-018 (A13), KI1-428 (A13) u KI-129
(A13) u pesucropm KI1-R42 (A12), K1-R43 (A12), K1-R44 (A12) u
K1-R45 (A12) oGpasyioT ¢ o6MoTKaMu 3aekrpomarhHura ['Y-OM1 (I)
(A12), TY-oM1 (II) (A12) 3aMKHYTBle KOHTYpH], B KOTOPHIX racHTCH
JIEKTPOMArHHTHAS DHEPrHA B MOMEHTH 3aMHPaHHS BHIXOAHBEIX JaMIl
ycrauTeas npueoia BH, yTo nmpegoxpaHseT BEIBOAE JaMIl H H3OJALHIO
MOHTaxa OT Hpolosi MepeHaNpsIZKEeHHEM.

HagegeHHe nymky B BepTHKAJBHON IJIOCKOCTH OCYLIECTBJASETCS OT-
KJIOHEHMEM PYKOATOK MyJabTa Hpuiena. IIpH moBopoTe PYyKOSTOK NyJb-
Ta BBEPX HJH BHU3 OT HeHTPAJBHOTO NOJNOKEHHS THPOCKON [aTyHKa
yTJia ImpHlea NpellecCHpyeT H MOBOPAYHBAET BHELUHIOIO PaMy JaTyHKa
yriia. IIpy 3TOM MpOHCXOZHT HaBelJeHHEe CTaOMJIH3HPOBAHHOH JIHHHH
NPHOENHBAHHA B BEPTHKaJbHOH miockocTH. [Togpo6ro mpouece crabu-
JH3aUHH H HaBeJeHHUs JIHHHH NPHLENHBAHUS B BEPTHKAMBHOI TNOCKOCTH
onucad B pexkuMe «[lonyaBromaTs. Kpome Toro, npu moBopoTe BHeEMI-
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Hell paMpl naTYyHKa yrja HpHIeJa poTop Bpallawlierocs Tpanchopma-
topa IIT-BTpl (A16), saxpensieHHEI#l Ha OCH BHEIIHeH paMBbl, MOBOpa-
uyyBaercd oTHocHTeabHO craTtopa IIT-BTpl (Al6), xuHeMaTuyeckH cBs-
3aHHOr0 C NYIUKOH mapajJyesorpaMMHBIM MexanusmoMm. Ha uamepwu-
TenbHOl o6MoTke IIT-BTpl (A16) Bosnnkaer HanmpsizKenue, NPONOPLHO-
HaJIbHOE OTHOCHTENbHOMY YIJy HOBOPOTA, T. €. YIIY PacCOrNacoBaHHS
MeXKJy OChIO KaHaja CTBOJIA NYIIKH 4 cTa0HAH3UpOBAaHHOH JHHHe IpH-
uenuBaHns. Jto HanpsixkeHue ¢ notenuuomerpa K1-R27 (YBH) cymmu-
pyeTcst ¢ HampsixeHHeM Bpawatouierocs tpancdopmaropa I'TB-BTpl,
cHuMaembiM ¢ notenuunomerpa K1-R26 (I'T-BH), u ux cymma uepes H3
KOHTAKThl peJjie NPHUBeNeHHA Ha yroJ 3apsxanusa K1-P3 (7—8) (A15)
IocTynaeT Ha BXOA ycHJAHTeas npusona BH. Yrosm paccorsmacosanus
BuibHpaerca npuBojoM BH rTak e, Kak npH crabHaM3alluH.

Crafunnsanus M HaBegecHHEe GAHH C NYyWKOH
BTOPH3OHTAJAbHOH HNJOCKOCTH

Crabuansauus GalllH¥ C NYWIKOH B TOPH30HTAJBLHOH MJIOCKOCTH
IPOHCXOJHT cielylomuM obpasom. IIpu oTkionenuun GaulHl OT 3aJaH-
HOTO IIOJIO¥KEHHS 10J AeHCTBHeM BO3MYILAIOIHX MOMEHTOB, BO3HHKAIO-
IUHX DIPH IBHXKEHHH TaHKa, cTaTOp Bpallawlierocs TpaHcdopmartopa
JY-BTpl (B16), ecTko cBsi3aHHEIH ¢ Gamineli, HOBOpauyHBaeTCs OTHO-
CHTeJIbHO HenojBHkHOro portopa H¥Y-BTpl (B16), 3akpemieHHOro Ha
OCH BHCIIHeH paMpl XaTuHKa yraa npusoga ['H. B uamepurenvuo# ob-
MOTKe Bpalampulerocs Tpanchopmartopa AY-BTpl (B16) natumka
yrjia HHOIYKTHPyeTcs 3.4. ¢. H Ha noteHuuomerpe K1-R21 (YVTH) (B16)
BO3HHKAeT HamnpsiXKeHHe (CHTHAJ 0 Iy pacCcOrJIacOBaHHs), aMIJIHTY-
Ia KOTOPOTO MPONOPLHOHANbHA YTy OTKJIOHEHHSI 6aillHH OT 3a1aHHOTO
1I0JI02KeHHsT (YIVIy paccorJacoBaHHS), a ¢asa oupelessercs Halpas-
JIeHHeM paccorjiacoBaHusi. OJLHOBDEeMEHHO IIPH OTKJOHEHHH OallHH OT
3a[JaHHOTO NOJIOXKEHHS HHAYKTHPYETCS 3. 1. C. B H3MePHTeJbHOH 06MOT-
Ke Bpamaiomerocs tpaHchopmaropa I'TI-BTpl (B16) ruporaxomerpa
I'TT u na norerunomerpe K1-R20 (I'T-TH) (B15) BosHHKaeT HANps-
JKeHHe (CHTPHaJ 10 CKOPOCTH), aMILIHTYJZa KOTOPOro NpONopLHOHaabHA
yIJoBo# cKopocTH Gaminu, a ¢asa ompenessercs HalpaB/eHHeM CKO-
POCTH.

Hanpsizkenue, canMaemoe ¢ notennnomerpos K1-R21 (YI'H) (B15)
1 K1-R20 (I'T-TH) (B15), cymMHpyeTcs, cyMMapHOe HalpsKeHHe I0-
CTyTaeT HA BXOJ JeKTPOHHOTO ycHaHTeas npuBoga I'H u asasgercs ym-
PABASOUINM CHTHAJIOM.

IMorenuuomerpn K14R21 (¥YTH) (B15) u K1-R20 (T'T-T'H) (B15)
CAYXKAT [Js1 PETYJAHPOBKH ¥KeCTKOCTH H CTelleHH eMIpupoBaHus IpPH-
Bozxa I'H.

Jns xoMmeHcalUuu OIIHGOK, BHI3BAHHBIX MOMEHTHLEIM BO3MYIeHHEM
OT HeypaBHOBEIIEHHOCTH GalUHH, IPHMEHeH NaTYHK JHHEeHHBEX YCKOpe-
uuit JIJ1Y. C usmepurensroil 06MoTKH Bpalalolerocs Tpadcdopmaro-
pa nartuynka JgHHeHHHIX yckopenuit IJIY-BTpl (B16) cuumaercs cHI-
HaJ, TPONOPUHOHANBHEI JNHHEHHOMY YCKODEHHIO OallHH.

B pexume «Asromar» HO xonrakr K1-P15 (6—7) (B16) sameika-
eTcsl, ¥ 3TOT CHTHAJ IOCTYMaeT Ha KaTOA TIePBOro KacKala YCHJIHUTEeNS
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npuBofa I'H uepes orpanuuuBalomee conpoturienne K1-R10 (B16).

[Torennmomerp KI1-R2 (AJIY) (B16) ciyXHT IJas pPEryJaHPOBKH
curgana HJIY.

Harpysxo# ycnnurens npusona I'H sBasitores o6motku H-9M1 (II)
H H-9M1 (IIY) saexkrpoMarnura ynpapJjeHHsa Hacoca. [IpH oTCyTCTBHH
YIpaBJSIOUIero CHrHAJa Ha Bxole ycuiautens npusoza I'H B stux o6-
MOTKax [pOTEKal0T paBHblE TOKH, KOTOpDBlE CO34al0T MATrHUTHBLIE NMOTO-
KH, paBHEBIE 10 BeJIHYYHE H IPOTHBONOJOXKHEE [0 HaOpaBJaeHHIO. KOpb
3JIEKTPOMArHUTa 3aHUMAaeT HelTpaJsHoe noJgoxkenue. [IpyH nocTynieHnu
Ha BXOA ycHJHTend npHBofa I'H ynpaBasiomero curumana B o6MoTKax
3JIeKTPOMAarHHTa YIpaBjeHHs YCTaHAaBJIHBAIOTCH PA3JIHYHLIE TOKH, KO-
TOpble CO3[1al0T pa3Hble MarHHTHHIE NIOTOKH. B pesysbTaTe SIKOpb 3JeK-
TDOMArHHTa NOBEpPHETCs1 B TY HJH APYLYI CTOpoHY. JlloJbKa Hacoca
OTKJIOHSIETCA OT HEHTPaJbHOIO IOJIOMKEHHS, B IOJOCTAX THIPOMOTODA
CO3JaeTcsl PasHOCTb AaBJEHHH, W THAPOMOTOP HAuHHAET BpallaThCd,
moBopaynBas OamIHIO TaHKA B 3aJlaHHOE HANpaBJEHHE.

Huonw KI1-I15 (B13), K1-416 (B13), K1-026 (B13), KI1-127
(B13) u pesucropn K1-R38 (B13), K1-R39 (B13), K1-R40 (BI13) u
K1-R41 (B13) obpasyior ¢ obmorkamu H-29M1 (II) u H-9M1 (II')
3JIEKTPOMArHHTA YIpaBJIeHHS 3aMKHYTHE KOHTYPBI, B KOTODHIX TacHTCA
3JIEKTPOMATHHTHAS 3HEPTHS B MOMGHT 3alHDPAHHS BHIXOLHBIX JaMII
ycuanrenas npueona I'H, uto npenoxpansieT BLIBOABI JaMI H H30JSIIHIO
MOHTa)ka OT Npo6os IepeHAaNpsIKEHHEM.

Hapepenne mymkn (6alau) B rOpU30HTAJBHON NJOCKOCTH OCYIHe-
CTBJISICTCS TOBOPOTOM KOpIyca IyJbTa IpHUena. C KOPHycoM IyJbTa
KHHEMAaTHYECKH CBA3aHH MOJ3YHKH noTenuuomerpoB IIT-R3 (A6) wu
I1T-R4 (A6) u nossyHok KoutaktHoro ycrpofictBa [IT-K¥Y3 (A7). B
HEHTPAJbHOM IOJIOXKEHHH KOpIyca IyJbTa TOJ3YHKH HaXOLATCS B
cpelHeM IOJIOXKeHHH B 30He H3oaAUHH. OOMOTKH 3J1eKTPOMAarHHTa Ha-
BefeHus J1Y-O9M3a (A6), I1Y-OM36 (A6) obectouensl. I1pu nosopote
KOpIyca IyJbTa OT HeHTPasJbHOrO MOJIOKEHHS MOJ3YHKH NOTEHIHOMET-
pos IIT-R3 (A6) n IIT-R4 (A6) BBHIXOIAT H3 30HBI H3OJALHH H Iepe-
MemampTca no o6MoTKkaMm noTeHUHOMeTrpoB. Uepes pesucropnt K1-R22
(A6) u K1-R23 (A6), konraxr pene «Asromar» KI1-P5 (5—6) (B6),
3aMKHYBIIHHACA HPH BKJIOUEHHH cTabH/IH3aTopa B peXkHM «ABTOMATY,
1o o6motkam noreuromerpos [IT-R3 (A6) u I1T-R4 (A6) u no o6MoT-
KaMm ssekTpoMariita HaeemeHus [¥Y-3M3a (A6), IV-O3M36 (A6)
npoTexaer TOK. BeJHyHHA TOKa B O6GMOTKAX PACTET N0 Mepe YBeJHICHHS
yria oTKJOHEHHA KopHyca nyJbra. Hanpasienme Toxa B 06MOTKax po-
TOPOB 3JIEKTPOMATHMTOB ONpeNessieTcsl HaTpaBJeHHEM OTKJOHEHHA
Kopmyca myaera. Ilon melicTBHEM 3TOro MOMeHTa THPOCKOMN IpeleccH-
PYeT, OTKJOHAA BHEMIHIOK paMy HaTyvKka yria.

CropocTb H HalpaB/IeHHE IPELEeCCHH ONpPEeNeNsOTCS BeJHYHHOH H
HampaB/ieHHeM MOMEHTa sjieKTpoMarHura JY-OM3a (A6), J1Y-OIM36
(A6). Tlpux mnoBopoTe poTopa BpaIMAOLIErocs TpaHcdopMaTopa
AY-BTpl (B16), saxpemnesHOro Ha OCH BHEUIHEHl PAaMbI, OTHOCHTEJIb-
HO CTaTOpa, KECTKO CBSI3aHHOTO ¢ BalllHelf, Ha H3MEPUTEJNbHOH 06MOTKE
BpaIaioNlerocs TpaHcPopMaTopa BO3HHKACT HANPSIKEHHE, PONOPIHO-
HaJbHOE OTHOCHTEJBHOMY YIJIy MOBOPOTA, T. €. HPONOPUHOHAJIbHOE Y-
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JIy paccorjacoBaHHsi MeXAy OCbI0 KaHaJa CTBOJNA NMYIIKH ¥ MepleHIH-
KyJISIpOM K IJIOCKOCTH BHEIUHeH paMbl JaTyHka yraa. DTO HANpsi:KEHHe,.
cuuMaeMoe c¢ norenunomerpa K1-R21 (YTH) (B15), cymmupyetcs ¢
HanpsiKeHueM Bpailatouerocs rpadcdopmaropa ['TI-BTpl (B16), xo-
Topoe chuMaercs ¢ notengunoMerpa K1-R20 (I'T-I'H) (B15) u moxaer-
cA Ha BXOJ ycuaurens yI.

Yroan paccoriacoBanHst BriGupaercss mpuBogom ['H Tax ke, xax n
npu crabu.au3anuu. HYem 6o/blle yros OTKJIOHEHHS KOpUyca MyJabTa OT
HelTpaJH, TeM O6oJsblle YrjioBas CKOPOCTb HaBELCHHS.

Hasenenue mywku (6alind) B FOPH30OHTAJbHON MJIOCKOCTH C Mepe-
GPOCOYHOH CKOPOCTBIO OCYLIECTBIACTCS NPH OTKJOHEHHH KOPIyca MyJib-
Ta mpHiueaa no ynopa. Ilpn 3TOM HOI3YHOK KOHTAaKTHOTO yCTpOWMCTBa
ITT-KY3 (A6) 3ambikaercs ¢ ONHOI H3 ero KpaHHHX JaMeJell, pesHcTop
K1-R23 (A6) myHTHpYyeTcs ¥ Ha OGMOTKH 2JCKTPOMATHHTA HaBeICHHS
HY-9M3a (A6), AY-IM36 (A6) momaercs moJiHOe HampsiKeHie 60p-
ToBOH ceTH. CKOPOCTL HaBeJeHHUsT PE3KO BO3PacCTaeT L0 NepebpocouHo.
BesnunHa mepebpOCOYHON CKOPOCTH peryaupyercs pesucropom K1-R22
(B6), koTopslii B cayyae HEOOXOAHMOCTH MOXKHO 3aKOPOTHTH BBIKJIIO-
gatenem Kl1-Bl (B6).

Ilpyu 3aBa/MBaHHH BHYTPEHHeH paMbl JaTYHKA yria OTHOCHTEJbHO
BHEUIHeH aBTOMaTHuecK® cpalaTHIBAaeT YCTPOHCTBO KOpPpeKUHH Ha
MarHHTOYNpaB/AseMbIX KOHTaKTaX. YCTPOHCTBO KODPEKHHH HAa MarTHH-
TOYIpaBJ/feMblX KOHTAKTAaX COCTOHT H3 ABYX MarHHTOYNpaBJaseMBbIX
kKoHTakToB KOM-1 (A5) u KOM-2 (Ab), 3akpensieHHBIX HA HaPYKHOH
pame 1Y, ¥ ABYX NOCTOSHHBIX MarHHTOB, 3aKpPENJICHHLIX C IOMOLIBIO
KOpDOMBIC/Ia Ha BHYTpDeHHeNl paMe.

Ilpw 3aBanuBaHHH BHYTpPEHHEH paMbl KOPOMBHICJO C IOCTOSIHHBIMH
MarHHTaMH MOBOPauHBAETCHA BJAEBO HJH BIPAaBO, IPH 3TOM MaTHHTHLIA
IOTOK OJHOTO H3 NMOCTOSIHHBIX MarHHTOB S NlepeceKaer MarHHTOYNpaB-
nsieMbiil KoHTakKT KOM-1 (AbL) unu KSM-2 (Ab), xoTophiii 3aMbiKaeTcs.
[Ipu sTom 3aMbikaeTcs Helmb nHTaHHS o6MOTKH peae HY-Pl  (1—2)
(A6) wmm OY-P2 (1—2) (AS). Pese cpabathiBaer H CBOHMH KOHTaK-
ramu OJV-P1 (4—5) (A5), OY-P1 (6—7) (A5) uam OY-P2 (4—5)
(AB), AY-P2 (6—7) (Ab) sambiKaer Liellb 06MOTOK 3JIEKTPOMAarHHTa
Koppekuun [Y-IM2 (Ab).

DAEKTPOMArHHT KOPpEKIHH pa3BHBAaeT MOMEHT OTHOCHTEJbHO OCH
BHelIHeH paMbl naTyHka yria. HampabBiaeHHe MOMeEHTa 3aBHCHT OT TO-
rO, B K4Kyl0 CTOPOHY NMOBEPHYJIOCh KOPOMBICAO C MOCTOSIHHBIMH MAarHH-
TaMH M, COOTBETCTBEHHO, KaKOH MarHHTOYIpaBJ/seMBH KOHTAKT
(KOM-1 uan KOM-2) szamknyncs.

IMox meficTBHeM MOMEHTa 3JEKTPOMAarHHTa THPOCKON AAaT4YHKa yria
IpelecCHpyeT H BO3BpAlllaeT BHYTPEHHIOI pPaMy B HCXOJHOe MOJOXKe-
HHe. MarautoynpasasieMpiii KoHTakT KOM-1 nim KOM-2  pasMbika-
eTcs.

O6morka peae JY-P1 (1—2) (A6) umu AY-P2 (1—2) (A6) obec-
TOYHBAETCS H CBOHMH KOHTAKTaMH pas3pbiBaeT Lemb 3JEKTPOMarHHTa
KOPPEKLHH.

Kongencatopu AY-C2 (A5) u JIY-C3 (AbD) cayxar Ajs HCKpora-

IeHHA MPH KOMMYyTalldh KoHTakToB pene JY-P1, IAV-P2.
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Jns yBennyeHHs MOMEHTa, pa3BHBAEMOroO 3JEKTPOMAarHHTOM KOp-
PEKLHH IIPH HaBeJeHHH C NepeOPOCOYHOHA CKOPOCThIO, B MHHYCOBO# Llenu
9JIeKTpoMaruuTa Koppekuud IY-DM2 myHTHpyeTCcAd HaKOPOTKO pesHc-
top I'b-R1 (Ab5) konrakrtom pene I'B-P1 (3—5).

'mapocTonopeHHe H TOPMOXEeHHeNyWKH nNpH
60abMI0OH a6CONIOTHOH CKOPOCTH

Bo Bpems nBuiKeHHS TaHKa cTaClIH3HPOBaHHAs TylIKka Iepeme-
M aeTcs B BePTHKAJIbHOH IJOCKOCTH OTHOCHTeabHO OawHu. [Ipu stom
BO3MOJKHO COyRAapeHHe NyIIKH ¢ ynopami Gawxd. [Ipu Gosaburo# cko-
POCTH cOyIapeHHs NMylIka MoXeT ObITh 0T6poLIEHA YNOPOM Ha 3HAYH-
TeJIbHBIA YroJl H HEKOTOpoe BpeMs OyAeT HaXO0LHTbCsl B HecTaBUI3HPO-
BaHHOM COCTOSIHHH. [lJs1 cOkpallleHHA BpeMeHH TipeObhlBaHHSA NYLIKH B
HecTaOHJIU3HPOBAHHOM COCTOSIHHM B CTa0HJIH3aTOpe TpefyCMOTPEHO
THADOCTONOPEHHEe NMYUWKH Ha 6aliHio NpH coolllleHHH el ynmopon abco-
JHOTHOH yryioBoH ckopocTH 7—8,5 rpal/c u 6oaee.

B stoM cayyae zammbikaercs HO KOHTakKT orpauuyures]ss yrios
OI'-KI12 (B4), OI'-KI11 (B4) u xoHTakT aBCOJIOTHOH CKODOCTH
[TB-KII1 (B4) ruporaxomerpa nprsoza BH. Ha ofmorky pene
K1-P6 (1—2) (B4) unu K1-P20 (1—2) (B4) noctynaer HampsXeHHe
G6oproBoit cetd. Pene KI1-P6 (K1-P20) cpa6aTbiBaeT, KOHTaKTOM
K1-P6 (3—4) (B5) unu K1-P20 (7—8) pasMbiKaeT Uenb 06MOTKH pe-
ae K1-P9 (1—2) (B6) u K1-P14 (1—2) (B6), pene K1-P9 cBouM KoH-
takroM K1-P9 (13—23) (B6) nopxiaioyaet o6MOTKH 3JeKTPOMarHHTORB
uuanuapa HW-9M1 (B6) u LIHM-2M2 (B6).

daextpomaruutsl LIM-9M1 u LHIHM-3M2 3anupator noJocTH Hcnod-
HHTEJBHOrO UuAUHApa. Ilymka craBHTCA Ha THAPOCTONOD.

ITpu ornyckauuu peae K1-P14 (1—2) (B6) xonrakr KI-Pl4
(6—7) (A13) ofecTouHBaeT aHOAHbIE LeNH YCHIHTeN ¥B, KOHTakT
K1-P14 (4—5) (A3) oBecrounBaer Uenb OUTAaHHSI KOMIeHcaTtopa.

Ilpu cpabarwiBaunn pene K1-P6 (K1-P20) sameikaercs ero HO
KoutakT peae Ki-P6 (6—7) (B4) unam K1-P20 (4—5) (B4). IOtor
KOHTaKT 3aMbIKaeT Lenb caMoGJOKHPOBKH 06MoTKH pene K1-P6 (1—2)
(B4) unn K1-P20 (1—2) (B4). I1pu orckoke nylKH ot ynopa ero HC
KOHTAaKT OrpaHHYMTENs YIrJOB, 3aMKHYBLIAHCH IPH COyLapeHHH, pas-
Mbikaercs, o6MoTka pene K1-P6 (1—2) (B4) unu K1-P20 (1—2) (B4)
IIPH 3TOM He 0GECTOUHBAETCS 32 cYeT CaMOBJOKHPOBKH.

Pesncropst K1-R65 (B4), K1-R15 (B3) u nmomsr KI-I1 (B3),
K1-I19 (B4) cayxaT mjs HCKpOrallleHHs B LIeITH KOHTAKTOB abCoJIOT-
Hoii cxopocru I'TB-KII1 (B4) ruporaxoMerpa. Kak Toapko aGcoJior-
Hasg CKOPOCTb MYUIKH YMEHHIIHTCH, KOHTAKT ab6COMIOTHOH CKOPOCTH
I'TB-KII1 (B4) pasomknercsa u o6morka pene K1-P6 (1—2) (B4) uan
K1-P20 (1—2) (B4) obecrountcs. [lymika cHUMaeTcd ¢ THAPOCTONOPA,
NOfaeTcsl aHOLHOE MHTaHHe Ha ycuautedb ¥YB. Crabuausatop ONATH
pa6oTaer B pexXuMme cTaOHIH3aLHH H CTaOHJIH3HPOBAHHOTO HaBeIeHHS
NyWKH B 060eHX MJIOCKOCTSIX.

Ilns yMeHbllleHHs BEPOSTHOCTH YTHIKAHHS MYIUKH B IPYHT NPH CHS-
THH ee C THAPOCTONOpa, HanpHMep HocJje OKOHYaHHS LHKJa 32PsAKeHus,
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