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Bse.aeHHe 

Pa6oqee nonoJKeHHe BbiBO/lHOro MarHHTa, HaXOLUil!lerocSI npH BbiBOLie npcr

TOHOB B611H3H UeHTp811bHOrO paLIHyCa YCKOpHTenSI ( R 0 +200 MM), npHBOL!HT 

K He06XO/lHMOCTH OCB060JK/l8Tb pa6o'lyJO 'l8CTb B8KYYMHOH K8Mepbl CHHXpOQJa-

30TpOH8 Ha spe MSI HHJKeKUHH H Ha'la11hHOH CTB/lHH ycKopeHHSI /l 
1• 3TH~ onpe

aenSIJOTCSI Tpe60B8HHSI, npe/l'bSIB11SieMbie K MeX8HH3MY nepeLIBHlKeHHSI BbiBOL!H(r-

ro MarHHTa. 

E b JnH paccMoTpe Hbi LIBa sapHaHTa n e peLIBHJKeHHSI MaraHTa s KaMe pe -

B ropH30H~8JlbHOM H BepTHK8 11bHOM HanpasneHHSIX. flpe/lllO'lTe HHe 6bl110 O TLia-

HO nepBOMY B8pH8HTy, ITOCK011hKY npH 3 TOM: 

a) Be11H'lHH8 nyTH nepe MeiDeHHSI MarHHTa H3 HCXOL!HOrO ll01IOJKe HHSI B pa-

6oqee ( 400 MM) MeHhme, 'leM s cnyqae ropH30HTa11bHoro nepeLIBHJKe HHSI; 

6) OTIT8/l810T TPYLIHOCTH, CBSI38HHb le C pa3Mellie HHeM MeX8HH3M8 n e peLIBH>Ke

HHSI MarHHTa B paHOHe pacnono>KeHHSI K8H8110B TpaHCllOpTHpOBKH ny'lKOB. 

BpeMSI nepeLIBH lKeHHSI M 8 rHHT8 BeCOM OK0110 300 Kr L!011lKHO C OCT 8 B11SITb 

He6onbWY JO 'l8C Tb pa6oqero UH K 11a CHHXpOQJa30TpOH8, 'lT06bJ COXp8HSI118Cb B03MOJK-

HOC Tb OCyll!e CTB11SITb BbiBOL! yCKOp e HH b!X 'l8CTHU B IUHpOKOM LIH8ll83 0He 3Hep

rHH . flpOH3BeLieHHbie OUe HKH ll0K83811H, 'ITO Bpe MSI 0,8 i- 0,9 C e K SIBJJSieTCSI 

npH e MneMb iM. 

K K OHC TpyKUHH M e XaHH3 M a npe LI'bSIBnSieTCSI T a K>K e pSILI L!OllOJJHHTeJJbHbiX 

T pe60B8 HH ii : npH B 0 3Bp 8 THcr-ITOCT y n a T e 1!bHOM LIBHlKeHHH MarHHT8 B 8 KYYM B Ka

M e p e npa KTH'leCKH H e /l01!lKe H yXy/l W 8 TbC SI , KpOMe TOrO, L!011JKHa Cyl!leCT B OB8T b 

B03MOlKHOCT b ITO/lBOL!8 ITH T 8HHSI K M8rHHTy , p e r y nHp O B KH C KOp OC T H X OL!8 H pa-

6o'le ro n onolKeHH SI H T. LI. 

H a pHC.l ITOK838HO paCIT0110)1<eHHe BbiBOL!HOrO MarHHTa H MeXaHn3 M a ne

pe/lBHlKeHHSI B npSIM011HHeHHOM Y'l8C T Ke C H HXpoljJa30TpOH8 . 
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II . Tnapasnn'leCKaH cxeMa. OrrncaHHe H rrpHHIIHII pa60Tbi 

fHAp8BnH"'l8CKHl\: M8X8HH3M 11ep eABH)I( 8 HHSI BbiBOAHOrO M8rHHT8 COCTOHT 

H3 cneAyiOWHX OCHOBHbiX y3nOB: 

1) rHAPOUHnHHAP (3Y4431); 

2) peBepCHBHb!ll: TpeXI103HUHOHHblH 30nOTHHK C a n eKTpH"'I8CKHM yrrp8 Bne -

HH8 M (f73-14); 

3) rryTe Bhle ApoccenH(3Y4374); 

4) 11H8 BM8TH"'l8 CKHll: rHAp08KKyMy nSITOp; 

5) KOHTponbHo-pe rynHpyiOW8SI a rr rra p a Ty p8: o 6p8THbi e Kn8 118 Hbi ( f51-23), 

rrepenHBHOH Kn 8118 H (f52-13), ApOC CenH (f77-14), M8HOM8 Tphl, Te pMOCHrH8 -

nH38 TOp (TC-100); 

6 ) (jJHnbTp; 

7) 83 0TH8 SI CHC T8 M8; 

8) H8 COC H8 SI C T8 HUHSI. 

f HAp OUH nH HAp SIBnSie TCSI HCllOnHHTenbHbiM M8X8HH3MOM ( 06'beM HblM r HA

pOABHr 8 Te n e M) , B KO T OpOM B8AOM 0 8 3 B8HO ( mTOK C rrop mHeM ) COBep m 8eT or

p 8 HH"'l8HHOe B03Bp8T HO- l10C Tyi18Te n bHOe ABH)I(8HHe; Bbi6p8H rHApOUHnHHAp AByX

CTOpOHHero A8HC TBHSI C OAHOC TOpOHHHM WTOKOM, 

IlpH ABH)I(8HHH BblBOAHOrO M8rHHT8 BBe px CX8 M8 BKniO"'l8HHSI rHApOUHnHH

AP8 AHcpcpepeHUH8n bH8SI , rrpH ABH)I(8HHH BHH3 - 11pSIM8SI / 2 / , IlpHM 8 H8HHe T8 -

KOM CX8Mbl BKn iO '-I e HH SI Bbl3B8HO T eM, 'I T O 11pH ABH)I(8HHH M8r HH T 8 BBepX B 

HH)KHIOIO rronoC Tb rHAp OUHnHHA p 8 H8AO 110A8 Tb 1 ,32 M8C n 8 38 AOBOnhHO KO

pO TKOe apeMSI ( 0,8-lceK). EcnH rrpH xoAe aaepx rrpHHSITb rrpSIMyiO cxeMy BKniO

"ieHHSI, TO 38 1 MCeK H8COC M0)1(8T l10A8 Tb B rHJlpOUHnHHAp TOnbKO 0,3 n M8C

n8 , OC T8nbH8SI "i8C Tb (1 ,02 n) 6yJleT 110Jl8H8 rHAp08KKyMy n SITOpOM; 11 p H 3TOM 

Aa aneHHe B CHC T eMe yrr8AeT rrpHMepHo H8 30-35% , 'ITO rroane'-!eT 38 co6ol\: 

YM8Hblli8HH8 CKOpOC TH ABH)K 8 HHSI BbiBOAHOrO M8rHHT8 . 

IlpH 11p HM8H8HHH AHcpcpepeHUHanbHOH CX8 Mbl BKni0'-18 HH SI p8C11peAeneHHe 

06'b8M8 110A8B88MOrO B HH)KHIOIO llOnOC Tb rHApOUHnHHAp8 M8Cn8 6yAeT cne-

AY!OlllH M : 

OT Hacoc8 

H3 BepxHeH rronOCTH rHApOUHnHHAp8 

4 

0 , 3 nH Tpa , 

0,66 nHTpa
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0,36 mtTpa. 

ilaBneHHe B aTOM enyqae ynaAeT Beero nHrnb Ha 10-12%. 

PeBepeHBHbiH Tpexno3HUHOHHbiH 3onoTHHK BbmonHHeT 4JyHKUHH ynpaBne

HHH ABH>KeHHeM lliTOKa HenonHHTenbHOrO MeX8HH3Ma ( rHApOUHnHHApa). DpH 

KpaifHeM BepXHeM (eM. pHe.2) IlOnO>KeHHH 30nOTHHKa IlOpllieHb ABH>KeTeH BBepX

- IlpHMOH XOA; rrpH Kp8HHeM HH>KHeM - IlOpllieHb ABH>KeTeH BHH3 - o6paTHblH 

xoa. B epeAHeM rrono>KeHHH 3onoTHHK 3arrHpaeT Bee KaHanbi - rropweHb 3arrepT 

Me)I{AY ABYMH 3aKpb!TbiMH 06'beMaMH Maena. DepeMellieHHe 30nOTHHKa rtpOHe

XOAHT IlOA AeHeTBHeM ABYX aneKTpOMarHH TOB TOilKaroruero AeHeTBHH, B epeA-

HeM rronO)I{eHHH 30!10THHK yAep)I{HBaeTeH ABYMH npy>KHHaMH, yeHilHH KOTOpblX 

ypaBHOBellieHbi. 

C IlOMOllibiD rryTeBbiX Apoeeeneif oeyrueeTBITHeTeH TOpMO>KeHn e IlOABH)I{HbiX 

qaeTeii MaXaHH3Ma rrpHMOro H o6paTHoro xoaa. DyTeBbie apoeeemt eMOHTHpo

BaHhi "Ha BbiXOAe" H "BXOAe" rHApOUHilHHApa . 

OrrHe~aaeM~ii MexaHH3M pa6oTaeT e rrepHOAHqeeKHMH 6onbWHMH nHKaMH 

paeXOAa Maena, KOTOpbie BO MHOrO pa3 rrpeBbilliaiDT epeAHHH paeXOA B eHe

TeMe. C ApyroH eTOpOHbi1 B Ka>KAOM UHKil e eHeTeMa oeTaeTeH Hel10ABH>KHOH 

B TeqeHHe 5-6 eeKyHA , qTQ e03AaeT B03MO>KHO eTb HaKallllifBaHHH onpeAelleH

HOrO 06'beMa Maena . 8 KaqeeTBe yeTpofieTBa AllH TaKoro HaKallnHBaHHH Hel10llb-

30BaH IlHeBMaTHqeeKHH rHApOaKKYMYilHTOp, KOTOpbiH IlpHHHMaeT Macno B rrepH

OAbl rray3 Me)I{AY ero noTpe6neHHeM . DpHMeHeHHe rHApoaKKYMYITHTopa AaeT 

B03MO>KHOeTb orpaHHqHTb MOlliHOeTb Haeoea BenHqHHOH epeAHefi MOlllHOeTH 

rHApOUHilHHApa 
121 , qTo, B CBOID QqepeAb, !103BOI1HeT 3HaqifTenbHO yMeHblliHTb 

Bee H ra6apHTbl HaeoeHOH CTaHUHH, a TaK>Ke yMeHblliHTb paeXOA aneK'rp09Hep-

rHH . 

KoHTponbHO-perynHpyroruaH arrnapaTypa eny>KH T AITH perynHpoBaHHH AaB-

neHHH B rHApOeHeTeMe, ee rrpeAOXpaHeHHH OT rreperpy30K , HanpaaneHHH no

TOKOB Maena H KOHT pOilH 3a pa60TOH rHApOeHeTeMbi , PerynHpOBKa H IlOAAep

)l{aHHe AaBneHHH B rHApOeHeTeMe B Tpe6yeMbiX rrpeAellaX I1pOH3BOAHTeH e !10-

MOllibiD nepellHBHOrO KllanaHa, KOTOpbiH epa68TbiBaeT rrpH IlOBblllieHHH ABB

neHHH eBepx 3aABHHOro, rrporryCK8H Maeno Ha eiTHB. ilnH H3MepeHHH AaBneHHH 

eny)l{a T o6pa3UOBbie MaHOMe T pbi ( M2 H M3, pHe . 2), KOTOpbie noKa3biBaJOT 

AaBneHHe ra3006p83HOrO 830Ta B rHApOaKKYMYilHTOpax , H a neKTpOKOHT8KTHb!H 

M8HOMeTp M1, OTKnroqaroWHH aneKTpOABHraTellb HaeoeHOH CTBHUHH I1pH OTKI10-



HeHHH pa6oqero aaaneHHH B rHApOCHCTeMe aa rrpeaenbi aaaaHHoro HHTepaa-

na. 

A30THaH CHCTeMa cny*HT ang HarronHeHHH H rrepHOAHqeCKOH ITOAITHTKH 

ra3006pa3Hb!M a30TOM BepXHeH (rA30BOI%) rronOCTH rHApOaKKyMynHTOpa. 0Ha 

COCTOHT H3 CTaHAapTHbiX qacTeH ( 6annoH, BeHTHnH, peAyKTOp). 

0AHHM H3 OCHOBHblX arperaTOB rHApOCHCTeMbl gangeTCH HaCOCHag CTaH

UHR, KOTOpaR COCTOHT H3 6aKa H ABYX 6nOKOB w ABHraTenh-My<jJTa-HaCOC" . 06b 

eM 6aKa - npHMepHO 100 n, npOH3BOAHTenbHOCTb HaCOCa - 18 n B MHHyTy. 

KpoMe TOrO, B 6aKe ITOMemaeTCR AaTqHK TepMOCHrHanH3aTopa. 

Bee OITHCaHHhie BhllUe yanhi, KpOMe 6aKa, BhinycKaJOTCR cepHHHO rrpo-

/3/ 
Mbllllne HHOCTb 10 

fHapaanHqecKaH cxeMa pa6oTaeT cneayJOlUHM o6pa3oM (pH c .2): 

1. TipHMOH XOA (ABH*eHHe MarHHTa BBepx, B pa6oqee rrono*eHHe). 

TipH aToM cxeMa a neKTpHqecKoro yrrpaaneHHH BKnJOqaeT coneHOHA CB 

30nOTHHKa; 30nO THHK ITOA AeHCTBHeM COneHOH!(a n epeMemaeTCR BBepx, COeAH

HHR HarHeTaTenbHblH KaHan 1 C KaHanoM 2, KaHan 3 - C KaHanOM 4, KaHan 

5 3anepT. B HaqanbHblH MOMeHT Macno noaaeTCR OT HaCo::a H rHApOaKKy-

MynRTOpa B HH*HIOIO H BepXHIOIO nonOCTH rHApOUHnHHApa, HO ITOCKOnbKY nno

lUaAb HH*HeH noaepXHOCTH nopmHR 6onbme (a 3 pa3a) rrnomaAH aepxHel% rro

aepxHoCTH, nopmeHb H CBH3aHHbiH C HHM BbiBOAHOH MarHHT HaqHH810T ABH

raTbCH BBepx. TipH 3TOM B HH*HIOIO ITOnOCTb rHApOUHnHHApa KpOMe MaCna, 

noaaaaeMoro oT Hacoca H rHapoaKKyMynRTopa, rrocTynaeT H Macno, BhiTec

HHeMoe H3 ero aepxHeH rronocT u . 

B KOHUe XOAa nyTeBOH apoccenb, CTOHlUHH Ha BbiXOAe BepXHeH nonoc-

TH ruapouHnHHApa, c noMOlUbJO cneuHanbHOro KynaqKa HaqHHaeT rrepeKpbiBaTb

CH. HapacTaJOmee npoTHBoaaaneHHe B aepxHel% nonoCTH rHapouHnHHApa o6ec

neqHaae T nnaBHOe TOpMO*eHHe ITOABH*Hb!X qacTeH . 0KOI!qaTenbH8SI OCT8HOB-

KB AOCTHraeTCH C ITOMOlUbiO KOHUeBOrO BbiKnJOqaTeng, OTKnJOqaJOlUero ITOC

peACTBOM cxeMbi yrrpaaneHHH coneHOHA CB. 3onoTHHK rroa ael1:cTaHeM rrpy

*HHhi npHXOAHT B HeHTpanbHOe (cpeAHee) rrono*eHHe H 3anHpaeT MaCnO B 

o6eHX nonOCTHX rHApOUHnHHApa, pa6oqee ITO.TIO*eHHe lPHKCHpyeTC H. 

2. 06paTHbiH XOA (ABH*eHHe M arHHTa BHH3, B Hepa6oqee ITO.TIO*eHHe). 

noc.ne KpaTKOBpeMeHHOH CTOHHKH MarHHTa B BepXHeM nonO*eHHH (AO 0,5ceK) 

cxeMa BKnJOqaeT co.neHOHA CH 30.TIOTHHKa ; 3onoTHHK rrpHXOAHT B KpaaHe e 
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HHJKHee rronoJKeHHe. Terrepb HarHeTaTenhHhii% KaHan 1 coe.o.HHSie TCSI c KaHa

noM 3, KaHan 2 coe.o.HHSieTCSI c KaHanoM 5, KaHan 4 aarrepT. 

Macno OT HaCOCa H rH.O.pOaKKyMynSITOpa IIOCTyrraeT B BepXHIOIO IIOnOCTb 

rH.o.pouHnHH.o.pa, H3 HHJKHeil. BhiTeCHSieTcSI qepea rryTesoil. npoccenh s 6aK Ha

cocHoil. CT8HUHH. 

TopMOJKeHHe H OCT8HOBKa IIO.O.BHlKHbiX 'laCTeH ocymeCTBnSIIOTCSI K8K H B 

rrpe.O.hi.O.YIIIeM cny'lae c rroMOIIIhiO rryTesoro npoccenSI H KOHuesoro BhiKnro'la

TenSI, OTKniO'I8IOIIIero BepXHHH aneKTpOMarHHT 30nOTHHK8. 

Ha :3TOM UHKn ll.BHJKeHHSI BhiBO.O.HOrO MarHHT8, IIpO.O.OnlK8IOIIIHHCSI 2-3 

ceKyHJlhi, aaKaH'IHsaeTcSI. B rrocnenyromHe 5-6 ceKyH.o. no Ha'lana Hosoro UHK

na .O.BHJKeHHSI IIpOHCXO.O.HT H8KOIIneHHe rH.O.pOaKKyMynSITOpOM IIOTeHUHanbHOH 

:3HeprHH s BH.O.e orrpeneneHHoro o6oeMa Macna (npHMepHo 0,36 nHTpa, KaK 

YK83biB8nOCb Bhiiiie). 

IH . JlHHaMH'leCKHii pac'l:eT rHapocHcTeMbi 

B CBSI3H c TeM, 'ITO speMSI xona MarHHTa B pa6oqee rronoJKeHHe Mano 

(He 6onee } GeK), a IIYTh, IIpOXO,[J.HMbiH rpy30M (BhiBO,[J.HbiM MarHHTOM), COC

TaBnSieT 400 MM, IIpH paC'IeT8X Heo6XO,[J.HMO y'IHTbiB8Tb speMSI paarOH8 H TOp-

MOJKeHHSI. 

I. X on ssepx - paaroH H pasHoMepHoe .O.BHJKeHHe ( CM. pHc.3). 

YpasHe HHe .O.HHBMH'IecKoro paBHOBeCHSI 6y.o.eT rrpH aTOM HMeTh BH.o.: 

m 
dv 
dt 

P F -P F -F 
I I 2 2 

-G. 

m - IlpHBe.O.eHHaSI MaCC8 .O.BHlKYIIIHXCSI 'laCTeH, 

( 1) 

V - CKOpOCTb 

t -speMSI, -nasneHHe B HarHeTaTenhHOM Tpy6orrposone (pa6oqee 

JlasneHHe), p 
2 

-rrpoTHsonasneHHe s sepxHeil. rronoCTH rH.o.pouHnHH.o.pa, F
1 

HHlKHSISl IInOIII8Jlh IIOpWHSI, F 2 -sepXHSISI rrnomanh rropwHSI, F Tp-cHna TpeHHSI, 

0 -sec IIOJlBHlKHbiX '18CTeil.. 

npoTHBOJl8BneHHe paCC'IHTbiB8eTCSI IIO qJOpMyne 
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u2 
P2 '"'P1 +~P '"'P1 +e Y 

2 g (2) 

rae ~ p -rreperraa aasneHHR B apoccene, e -K0:3<jlcjJHUHeHT COITpOTHBneHH51 

apocceng, U -CpeAH5151 ITO ITOTOKy CKOpOCTb *HAKOCTH B ApOCCene, y 

o6beMHbiH sec *HAKOCTH, g -yCKOpeHHe CHnbi TR:>I< eC TH. 

l13 ypaBHeHH51 ITOCT051HCTB8 pacxoaa rrony"laeM: 

v F 
2 

U'= . 
f Ap . 

( 3) 

rae f ap -rrnomaAb rrpoxoaHoro ce"leHHR apoccenR. 

0KOH"l8TenbHO ypasHeHHe ( 1 ) HMeeT BHA : 

dv 
--""'a - a v 2 
d t 1 2 

( 4) 

rae 

p 1 F 1 - FTp -G- pt F2 
Fs 

2 y 
B = =f 

I a2 
m 2 G f ftp. 

npH6nH*eHHhlH p8C"leT H8H6one e CylUeCTBeHHhlX MeC THhlX COITpOTHBneHHH (B 

pacrrpeaenHTenbHOM 30nOTHHKe, rrpH BXoae B rHAPOUHnHHAp H BbiXOAe H3 Hero, 

8 T8Kme B03HHK8mlUHX 38 C"leT pe3KHX H3MeHeHHH H811pasneHH51 ITOTOKOB *Ha

KOCTH H T.a.) rrpHBOAHT K ysenH"leHHm K0:3cjJcjJHUHeHT8 a
2 

B 8~10 pa3. noBhl

llleHHe TO'IHOCTH Bbi'IHCneHHH MO*eT 6hiTb AOCTHrHyTO UeHOH HX 3H8'-IHTenbHO

ro ycnomHeHHR, "'TO 51Bn51eTC51 Mano 011p8BA8HHbiM ang ITpOBOAHMbiX H8MH OUe

HO"'Hbi X paC"leTOB) • 

ilacjlcjJepeHuH a nbHOe ypasHeHHe (4) HMee T pemeHHe: 

le~-====-
.J a 1 /a 2 +v 

In 
(5 ) 2a

2
.Ja

1
/a

2 v a. / a2-v 
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3aLt8B851 Bemf"IHHY t , nony'IHM COOTBeTCTBYIOlllee 3TOMY BpeMeHH 3H8'1eHHe 

CKOpOCTH V • Pac'leT yao6Ho secTH B Ta6nH'IHOH ~opMe. Ha ocHoBaHHH aTo-

ro pacqeTa senH'IHHa pa6o'lero aasneHH51 B rHLtpOCHCTeMe Bhi6paHa paBHOH 

42 Kr/cM2j npH T8KOM LtasneHHH Bp8M51 pa3rOHa 6yL{eT paBHO ~ 0,1 CeK, pac

'leTH851 CKOpOCTb YCT8HOBHBllleroc51 ABIOKeHIHI v
0

- 0,62 MICeK (pHc.7). 

noc KOnbKy Ham paC'!eT HOCHT HnniOCTp8THBHb!tf XapaKTep, ITpHHHMaeM, 

'ITO TOpMO~eHHe B BepXHeH '18CTH npHBOLtHT K paBHOMepH0- 38MeLtneHHOMy ABH -

s ~ v 0 t I 2 . B H a meM cnyqae TopMo~eHHe ocymecTBnHeTc.H 

H8 nyTH LtnHHOIO 100 MM. npH 3 H8'1eHHH v 0 =0,62 MiceK speMH TOpMo~eHH51 

COCTaBn51eT BenH'IHHy npHMepHO 0,3 CeK. 

YpaBHeHHe ABH~eHH51 npH XOLte BHH3 HMeeT BHA ITOA06Hb!H ( 4), 0AH8KO 

K03~~HUHeHTb! a I H a 2 6yLtyT npeLtCTaBneHbl HeCKOnbKO HHb!MH Bbipa~eHH-
51MH! 

G + P2 F 2 - FTp 

a I 
m (6) 

F 3 

=~ 
I y 

a 
2 G f 2 (7) 

Tp 

IV • OancaHne KOHCTpyKaHH 

KOHCTpyKTHBHO rHLtpasnH'IeCKHH MeX8HH3M nepeLtBH)!(eHH.H BbiBOL{HOro 

MarHHTa BhliTOnHeH B BHLte ABYX C T8HHH 3 H 14 (pHc.1), CMOHTHpOB8HHhlX Ha 

o6mew nnHTe 1, KOTOp851 KpeiTHTC51 K ~YHA8MeHTy . 

Ha M e HhllleH CT8HHHe ycTaHOBneHbl rHLtpOUHnHHLtp 5, 30nOTHHK 2 H LtBa 

rHLtpoaKKyMynHTopa 4(pa6o'!HH H pe3epBHbiH). KpenneHHe rHLtpouHnHHLtpa ao

nycKaeT nnaBHYIO perynHpOBKY ero nono~eHH51 no sepTHKanH. lliToK rHLtpo

UHnHHLtpa COeLtHH51eTC51 C ITOn3yHOM 6 , KOTOpb!H nepeMemaeTC.H B HanpaBn51IO

lllllX 6onbwow C TaHHHhi . Ha sepxHet!: 'laCTH non3yHa 3aKpenneHbi asa UITOKa 

7, KOTOpbie cny~aT Ltn5! MeX8HH'IeCKOH CB513H ITOABH~Hb!X '18CTeH MeXaHH3M8 
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C BblBOAHblM M8I'HHTOM , a T8K>Ke HBn51IOT C5! K08KCHanbHblMH TOKOIIOABOA8MH 

An5l IIHT8HHH 06MOTOK M8I'HHTa. KpoMe TOI'O, Ha IIOn3yHe 38KperrneHbl Kyna

'-IOK, 38Kpb!B810IUHH rryTeBbie ApOCCenH IIpH TOpMO>KeHHH IIOABH>KHblX '-!8CTeH, 

H KpOHIUT eHH A8T'-IHK8 XOA8. 

Ha 6onhmeii craHHHe KperrHTCH rryTeshle ApoccenH 13 c KOHUeBhlMH 

Bb!Kni0 '-!8TenHMH , A8 T '-IHK XOA8 , IIOABH>KHbie BaKyyMHb!e yrrnOTHeHH5l 8 AnH IUTO

KOB Bb!BOAHOI'O M8I'HHT8, CHCTeMa CM83KH ( 8BTOM8TH'-!eCKH IIOA8IO!U8H M8CnO 

Ha HaiipaBnHIOIUHe IIpH pa6oTe MeX8HH3M8 H rrp e Kp8IU810IU8H ero IIOA8'-IY IIpH 

OCT8HOBKe), AOMKpaT 15, o6ner'-!810IUHH peMOHTHbie H MOHT8>KHble oa60Tbl Ha 

ycTaHOBKe . KperrneHHe rryTeBbiX Apocceneii c KOHUeBbiMH BbiKnJO'-!aTenHMH AD-

rrycKaeT perynHpOBKY ~x rrono>KeHHH rro BbiCOTe H, cneAOBaTenbHO, perynH

pOBKY Kp8HHHX (se pXHei'O H HH>KHero) IIOnO>KeHHH BhlBOAHOI'O M8I'HHT8. 

BaKyyMHOe yrrnoTHeHHe COCTOHT H3 KOprryca, IU8pHHpHO COeAHHeHHOI'O 

CO CT8HHHOH. KpoMe TOI'O KOpiiyC B8KYYMHOI'O ynnOTHeHHH COeAHHeH C B8Ky

YMHOH KaMepoii CHHxpo¢a3oTpoHa rrocpeACTBOM CHnhcjlOHa. TaKHM o6pa30M, 

B8KYYMHOe yrrnOTHeHHe HMeeT IIHTb CTeiieHeH CB060Ahl, '-ITO o6eCIIe'-!HB8eT 

HOpManbHYIO pa 60 Ty ero He38BHCHMO OT IIOI'peiUHOCTeH C60pKH BCero Mexa

HH3M8 rrepeABH>K e HHH BhlBOAHOI'O M8I'HHT8 H IIOI'peiUHOCTeH MOHT8>K8 MeXa

HH3M8 IIOA IIp5IMOnHHeHHb lM y'-!aCTKOM KaMepbl CHHXpO¢a30TpOH8. 8HyTpl1 KOp-

nyca IIOABH>KHOI'O B8KYYMHOrO ynnOTHeHHH HMeiOTC5l ABe IIOnOCTH, p83AeneH

Hbie Me>KAY C060H H OTAeneHHbie OT 8TMOCcpepbl B8KYYM8 C IIOMO!Ub!O M8H

>KeTHblX yrrnorHeHHii . H H>KHHH ( 6nH>KHHH K aTMoccjlepe) nonoCTh 3anonHeHa 

B8KYYMHblM M8CnOM, BepXHHH COeAHHeHa C cpopBaKyyMHOH M8I'HCTpanhJO. 

CMa3Ka HanpasnHJOIUHX ocymecrsnHeTCH c noMOIUhJO crreuHanbHOro Ha

coca 12 , KOTOphlii pa6oraer or Kyna'-!Ka, TaK>Ke pacrrono>KeHHoro Ha rron3yHe. 

npH Ka>KAOM xoAe rron3yHa Hacoc noAae T B KanenhHyJO MacneHKy npHMepHo 

0,3 cM
3 

Macna. KarrenbHa5l MacneHKa orpaHH'-IHBaeT noAa'-ly Macna Ha HarrpaB

nmomHe; H3nHlliKH Macna !1 3 Hee CnHB8lOTC5l o6paTHO B ITHT810lUHH 68'-!0K . 

CTaHI1Hbi, cjlyHAaMeHTHaH nnHTa 11 rron3yH BbiiTOnHeHbi csapHbiMH . T py-

6onpOBOAbl rHApOCHCTeMbl - MeAHble Tpy6b l C mapOBbiM MeTannH'-IeCKHM yn-

nOTHeHHeM. 

10 



V. CxeMB yrrpasneHHH rH.apoMeXBHH3MOM 

BnoK-CXeMa ynpaaneHHH rHJJ.pOMexaHH3MOM npeJJ.cTaaneHa Ha pHc.4. YIM

nynhc 3anyCKa, CHHXpOHH30B8HHbiH C UHKJlOM yCKOpeHHH, BKJ1!0'-18eT 3JleKTpOH

Hbie pene BpeMeHH. Docne Cpa6aTbiB8HH51 pene np51MOro XOJJ.B lPB TOK '-Iepe3 

npoMelKyTO'-IHOe pene 1Pn no.naeTCH B coneHOHJJ. aepxHero xo.na CB, KOTO

pbil\ nepeMemaeT 30J10THHK B COOTBeTCTBYJOIUee ITOJ10lKeHI1e ( rrp5!MOH XOll) . 

B KpaliHeM aepxHeM nonolKeHHH cpa6aThiBaeT KoHueaol1 BhlKJliO'-IaTenh 

KBB, npH aToM coneHOHA CB oTKJlJO'-!aeTcH (pa6o'-!ee nono>KeHHe). 

nocne 3aJJ.aHHOI' O apeMeHH npe6biBaHH51 B pa6o'-leM nonolKeHHH cpa6aTbi

aaeT pene o6paTHoro xona 2PB H '-Iepe3 pene 3Pn ocywecTBn51eTc5! BKnJO

'!eHHe coneHOHAa HH>I<Hero xo.na CH ( o6paTHbiH xo.n) . 

PeneliHaH cxeMa ynpaaneHH5! npHaeneHa Ha pHc.5. B 3aHMHB5! 6noKHpoa

Ka npoMelKyTO'!HbiX pene HCKJlJO'!aeT O.QHOBpeMeHHy!O ITO.QB'-IY TOKB B o6a CO

neHOHll8 ('-ITO MO>KeT Bbi3B8Tb neperpeB H BbiXO.Q H3 C Tp05! O.QHOrO H3 HHX) 

B CJly'!ae OCT8HOBKH MeX8HH3M8 B npOMe>KyTO'-IHOM ITOJlO>KeHHH . 0TKJ1JO'-IeHH e 

npoMelKyTO'!HbiX pene npOHCXO.QHT B MOMeHT pa3MbiK8HH51 COOTBeTCTBYIO!Uero 

KOHUeaoro BbiKnJO'-!aTen5! (KBB HnH KBH). O.nHoapeMeHHO pa3pbiBaeTC5! aHOA-

H851 uenb THpaTpOHa H pene BpeMeHH B03BpamaeTC51 B HCXOAHOe COC T05!HHe. 

3neKTpOHHbie pene BpeMeHH (PHC.6), co6paHHbi e ITO H.QeHTH'!HbiM CXeMaM, 

COJJ.eplKaT TpHrrepbl (ill H il3) H THpaTpOHbl ( il2 H il4). PerynHpOBKB MO

MeHTa BKJ1IO'!eHH51 1 PB H 2PB npOH3BO.QHTC51 COOTBeTCTBeHHO C ITOMO!Ub!O COn

pOTHBJleHHH R 7 H R 17 , BbiBe.neHHhiX Ha naHeJlb nynhTa ynpaaneHH5!. 

TaM lKe H8XO.Q51TC51 CHrHaJlbHbie J18MITO'!KH ITOJlO>I<eHHSl MarHHTa (ilK H Jl3 Ha 

pHc .5). 

C11rnan c noTeHUHOMeTpH'-IeCKoro .naT'!HKa nonolKeHHH BbiBOAHoro MarnH-

Ta ITOCTynaeT Ha KaTO.QHbiH llOBTOpHTeJlb (Jl5), a 3 8TeM Ha BXO.Q OCUHJ1J10rpa-

(jla . 

3aKnJO'le Hlte 

OnbiT aKcnnyaTBUHH MexanH3Ma nepeABHlKeHH5! BhiBOAHoro MarHHTa B 

Te'!enHe ro.na noKa3an ero na.nelKHOCTh H xopowHe aKcnnyaTaUHOHHbie xapaK-

TepHCTHKH. 
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ABTopbi nonh3YJOT CH c n yqaeM Bbipa3H T h 6naroaapHOC T b K . f1 .M hi3HHKO

BY H E . M . KynaKOBOH , npHHHMBBWHM BKTHBHOe yqaCTHe B ITOC TBHOBKe 38AB'IH 

H o6cy)KJleHHHX, n.B .YpanbCKOMy , E .K . KypHTHHKOBy , B .YI . KneMeHTbeBy H 

APYf'HM COTPYAHHKBM 8KCnepHMeHTBnbHhlX MBCTepCKHX, f'):le ITpOH3BOAHnBCb 

c6opKa MeXaHH3Ma, a TBK)Ke M . il . EpwoBy, B.C . MHpoHoBy, B.H. EynaaKOBCKo

MY H B.A . lllypxoBeUKOMy, yqacTBOBBWHM B HanaaKe rHapocHCTeMbi H cxeMbi 

ynpaBneHHH MeXBHH3MOM . 
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