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BBe.neHHe 

00CTerreHHOe OT.IleneHHe ~aCTHU, rrony~HBWHX pe30H8HCHYID paCKa~Ky 

B rrpouecce MeaneHHoro BbiBoaa, OT uHpKynHpyiDmero rry~Ka ocymecTBmreT

cg C ITOMOllibiD C -o6paaHoro MSrHHTa, HMeiDmero TOHKHA npOBOllHHK (cen

TyM) Ha HBPY*HOM KpaiD aaaopa 111• 

B CHHxpocf>aaoTpOHe 9TOT MarHHT OTKnOHSieT ~8CTHUbl Ha He6onbWOA 

yron ( "' 10 Mpa.n) .nnsr aa6poca Bo BTopoA, 6onee cHnbHbiA MarHHT, cny

*amHA .nng Bb!BO.Ila rry~Ka aa npe.nenbi BaKyyMHOA KaMepb! ycKOpHTensr 121• 

Yron OTKnoHeHHsr rry~Ka ~acTHu f3 "' B fIB y Ry , r.ne B -none B cenTyM

MarHHTe, f -ero a$4JeKTHBH8SI .llnHHa, COCTaBnSIIDW8SI B HaWeM cny~ae -

- 1,7 M 1 By ' By -none H pa.llHyC ycKOpHTensr, COOTBeTCTBeHHO. nnsr 

M8KCHManbHOA aHeprHH TipOTOHOB, yCKOpeHHhlX B CHHxpo¢aaoTpOHe, rrone B 

cerrTyM-MarHHTe COCTaBnsreT 0,19 Tn, rrpH TOKe TIHTaHHSI B HMTiynbCe -9,9Ka. 

OocKonbKY rroTepH ~acTHU npH BbiBo.ne nponopuHoHanbHbi TonmHHe cerr-

TyMa, KOHCTpyKTHBHbie ycHnHSI1 K8K rrpaBHno, COCpe.llOT8~HB8IDTCSI Ha C03.1l8-

HHH npe.nenbHO TOHKOrO cerrTyMa. TonwHHB cerrTyMa MOJJKeT 6hlTb Bhl6paHa 

H3 cneayiDmero COOTHOWeHHSI: 

s 
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r,ne j -.nonyCTHMSSI acl$eKTHBHtlSI nnOTHOCTb TOKS B a/M
2; t HMII. .nnu-

l 
TenbHOCTb HMnynbC8 1 cPOpMa KOTOporo npHHSIT8 npBMOyronbHOA:j t U .nnu-

TenLHoCTb uuKna ycKopHTeng; 11 = 417 • lo-7 cucTeMa Cl1). 3To JlaeT 

npu j cenTyMa - 2 MM. 

npu !IpOXO~eHHH KpaeBoro MSrHHTHOrO DOng KB8Jlp8HT8 YCKOpHTenSI 

OTKnoHeHHblft fiY'IOK HCIIbiTbiBSeT 3H8'1HTenbftYIO ltecPOKYCHpOBKy B pa,nHanL

HOM HanpasneHHH. 3TO Bb13biB8eT Heo6XOltHMOCTb npHMeHeHHB MSrHHTHOA: 

nHH3b11 KOTOp8B pacnonaraeTCSI HS fiYTH fiY'IK8 nocn~ MarHHTa. B BbiBOJlHOA: 

CHCTeMe CHHXPOcPa30TpOH8 npHMeHeHa KB8,npynonbH8SI nHH38 C npSIMOyrOnbHOA 

/S/ 
arrepTypoA • nuaaa BMeeT aeATpanLHbiA: non10c B BH.ne TOHKOA: nnacTHHbi 

H3 MarHHTHOro MSTepHana, T8K)I(e H83biB8eMOA: Ce!ITyMOM. none BHyTpH 

9TOft 'nonynHH3bl' H3MeHSieTCSI IIO 38KOHy: 

Bz = g X 

r.ne 8 2 - BepTHKSn&HSSI COCTSBnBIOIIISSI MarHBTHOrO nong, g -rpa,nHeHT 

IIOnB B nHH3e1 X ~ 0 -ropH30HT8n&H8SI KOOpltHH8T8. fpa,nHeHT nong CBSI38H 

c TOKOM I B o6MOTKax nHH3bi aaBHCHMOCT&IO g "' 211 0 N I I b B , rJle N -

'IHcno BHTKOB Ha noniOC, b -wBpBHa MarHHTHoro aaaopa, B -ero BbiCOTa. 

LlnH OIIBC8HHOA KOHCTpyKUBB nBH3bl g ,. 1,8 • 10-3 I • Pac'leTHSSI BenH'IHHa 

g ,nml M8KCHM8nbHOft aHeprBH !IpOTOHOB COCTSBnSieT 1,4 Tn/M /2/. 

CenTyM-MarHBT u KBa.npynon&HaB nuaaa, nony'IHBWBe HaaBSHHe 'cPop-

MarHHT' ( CZ,M) H 'cPopnBH38' ( cz,n), pacnonaraiOTCSI BO /[-OM !IpBMO-

nBHeA:HOM npoMe)l(yTKe BSKYYMHOA KSMepbl CHHXpOcP830TpOH8 (pH C. 1) • 0HH 

YCTSHOBneHbl HS MeX8HH3Me ropH30HT8n&HOrO nepeMellleHHB1 C IIOMOIIIbiO 

KOToporo B xoaue Ka~oro UHKna ycKopeHHSI BBOltBTCSI B pa6oqee nono*e

HHe (puc. 2). Bcne.ncTBHe aanpH)I(eHHoro TennoBoro pe)I(HMa .nnB oxna*.ne

HHB 06MOTOK cPOpMarHHTS H cPOpnHH3bl HCIIOn&ayeTCSI BOltSIHOe oxna~eHHe. 
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PHc. 1. CxeMa pacnono.>KeHHH «flopMarHHTa ( 4>M) H «flopnHH3bi ( 4>n) B 
cHcTeMe Me)lneHHoro BbiBOJla. POM- peaoHaHCHbre o6MoTKH 1 OM - ocHoBHoit 
MarHHT, On - OCHOBHaH 1IHH38o 

PHc. 2. 4>opMarHHT, «flopnHHaa H MexaHH3M HX nepeM emeHHH, 
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KoHcTpyKUHH popMjrHHTa 

<l>opMarHHT HMeeT cepJlet:IHHK, coopaHHbiH H3 CTanH MapKH 3-42. ITnac

THHbl TOniUHHOH 0,35 MM llOKpbiTb! 81IeKTpOH30nRUHOHHbiM naKOM N9 628 H 

cxneeHhi a naxeTbi xneeM E<l>-4. ITaKeThi co5paHbi aa cTan&HhiX wrrHn&xax, 

Me:lKJly naKeTaMH BCTaBneHbi CHnOBbie KpOHWTeHHhi. C llOMOIUbJO STHX KpOHW-

<I>M KpenHTCSI K onopHOH rrnHTe, ycTaHOBneHHOH Ha Me-

XaHH3Me nepellBH)I(eHHH. 

00MOTK8 <I>M HMeeT OllHH BHTOK H pacrronO)I(eHa ITO ooe CTOpOHbl 38-

aopa. CenTyM npellcTaBnsreT coooii: ToxoaecymyJO rrnacTHHy ToniUHHoA 2 MM. 

llnHHB cenTyMa - 1770 MM. ITo ooe CTOpOHbl HMeJOTCSI TerrnooTBOilSIIUHe 

nerreCTKH, npopeaH Me:lKJly KOTOpb!MH He ll03BOnSIJOT npoTeKaTb TOKY BHe 

aaaopa ( pHc. 3). llnsr BOilRHoro oxna)I(JleHHsr K nerrecTKaM npHnasrHhi nBe 

Tpy5KH Ha aep)l(aBeJOmeii: cTanH c TonmHaoii: cTeHoK 013 MM KpoME{ Toro ne

necTKH cenTyMa cny)l(aT nnsr ero aaxperrneHHR aa cepllet:IHHKe c noMoiU&JO 

JlBYX HaonHpoBaHHbiX npH>KHMOB H3 Hep)l(aBeJOmeii: CTanH IT -o5pa3HOH 

<jJopMbi ( pHc. 4). OT cepJlet:IHHKa nerrecTKH HaonHpoBaHbi cTexnoTeKcTonHTo

Boii: npoxnallKOii. B yrnax aaaopa llnsr HaonsruHH cenTyMa npHMeHeHa naBca

HoBasr nneHKa TOniUHHOH 0, 2 MM. ITpH)I(HMbl cenTyM a KpensrTCSI K CHnOBbiM 

KpOHWTeii:HaM cneuHanbHbiMH BHHT8MH 1 aaKperrneHHbiMH Ha CHnOBb!X WllHnbKaX 

cepJlet:IHHKa. BHHTbl npOXOilSIT qepea neneCTKH H H3DnHpOB8Hbl OT HHX <jJTOpO-

nnacTOBbiMH BTynKaMHo 

BHyTpeHHSISI t:IaCTb OOMOTKH COCTOHT H3 t:IeTbipex Cll8HHhiX MellHbiX npo

BOilHHKOB KBaJlpaTHOrO cet:IeHHSI CO CTOpOHOH 11,2 MM H OTBepCTHeM JlHa

MeTpOM 8,5 MM JlnSI Oxna)I(JlaJOIUeii: BOilblo ITo ueHTpy BHTKa BllaRHa MeJlHaH 

nnacTHHa, KOTOpag yBenH"'HBaeT a<jJ<jJeKTHBHOe Cet:IeHHe npOBOilHHKa H HCllOnb

ayeTCSI llnR ero aaKpenneHHSI BHyTpH aaaopa K CHnOBb!M KpOHWTeHHaM C rro

MOIUbiO wnHneK. CenTyM H BHYTpeHHHH npoBOilHHK <I>M coeJlRHeHhi Me)I{'JlY 

co5oii: TOpUOBhiMH nonhiMH npoBDilHHKaMH qepea KonneKTOpbi • Bolla nocne

llOBaTen&Ho npOXOilHT cenTyM H BHyTpeHHHH npOBOJlHHK. llaBneHHe Ha BXOJle 

B CHCTeMy - 8 aT. 
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Ha nyTH ny~Ka B ~OpMarKHT noMeweK SKpaH C KOOpaHK8TKOA ceTKOA, 

noKpbiToA caeTsrwHM csr cocTaBoM Zn S ( Ag) • 3KpaK cny:>KHT ansr BHay-

an~:>Koro H86DIOaeKHSI 38 BbiBOJlHMbiM ny~KOM C noMOtUbiO T9D9BH3HOKKOA 

cHcTeMbi. Mao6pa:>KeKHe nepeaaeTcsr aa nynbT ynpaaneKHR ycKopHTeneM. 

KoHCTpYKuHsr d>opnHH3bi 

~opnHKaa pacnono:>KeKa aa oaaoA noacTaBKe c ~opMarKHToM. ~opMa 

H nonepe~Kbie paaMepbi cepae~KHKa nHK3bi Te :>Ke, ~To H y ~M ( npH HX 

HaroToaneHHH Hcnon~:>aoaancsr o6mHA wTaMn). Cepae~HHK co6paH aaanorH~

KO cep.a;e~HHKY ~M. 

06MOTK8 BblfiODK9K8 H3 D9KTO~KbiX npOBOaKHKOB, KOTOpbl9 pacnonara

IOTCSI Ha BepXK9M H HH:>KH9M noniOC8X DHK3bl ( pHCo 5) • 06paTKbl9 BHTKH 

o6MOTKH co6p8Kbl BO BHyTp9HK9A ~8CTH 3830pa. KonH~eCTBO BHTKOB o6MOT

KH! - no CeMH K8 noniOCo npoBOaKHKH H30DHpOB8Kbl CT9KDOD9KTOA H 38DHTbl 

noa BaKyyMOM snoKCHaKoA CMODOA. Ce~eKHe BHTKa 28,5 X 3 MM2. 06MOTK8 

npH:>KaTa K cepae~KHKY nHK3bi Kopo6oM H3 aep:>KaBeiOmeA cTanH. Ero ~opMa 

rroaTopsreT ~opMy o6MoTKH ~n. Kopo6 npHKpennsreTcsr K KpoHwTeAaaM Ka 

Topuax ~opnHK3bi H oxna:>KaaeTcsr aoaoA, npoTeKaiO.meA no Tpy6KaM. nocKonb

Ky aoaa, nocTynaiOmasr Ka oxna:>KaeHHe Kopo6a, npoxoaHT ~epea TOKOBBOabi, 

nHT8101UH9 ~fl, B Tpy6K8X Heo5xoaHM pa3pb!B no TOKYo llnsr STOrO HCnODb-

30B8Kbl BCT8BKH H3 KeAnoKa. 

OT aapy:>KHoro npocTpaHCTBa aaaop aasKpaKHpoBaK nnacTHKoA-cenTyMOM 

TODtUHKOA 0,35 MM H3 CT8DH 3-42. 

ToKoaaoabi 

ToKOBBOaOM B BaKyyMKyiO KaMepy CDy:>KHT WTOK ~OpCHCT9Mbi 1 BKyTpH 

teoToporo npoxoasrT ~eTbipe MeaHbiX nonbiX npoaoaKHKa, oxna:>KaaeMbiX ao

aoA. CoeaHKeKHR c o5MoTKaMH BbmonHeKbi ~epea nepexoaKHKH H repMeTH~-

8 
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PHc. 5. Ce~eHHe ~opnHH3bi. 
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Hhie peabOOBhJe paa'heMhi. :HcnonbaoBaHhi llBa THna coellHHeHHA - 'lepea 

ToKoaecymy~ raAKy c neeoa H npaeoft peabooa, H Koaycaoro THna c aaKHil

aoA raftKOA. fHOKHe Hapy>KHbJe TOKOIIOilBOilhl (pHC. 2) npellCTaBnSI~ coooft 

MHoronpOBOnO'IHhJe llpOBOilHHKH Ce'leHHeM "' 100 MM2, IIOMeweHHhJe B ll~pH-

TOBhJe umaarH, no KOTOphiM nponycKaeTcsr oxna>Kila~masr BOlla. 

MexaHH3M nepeMeweHHSI 

MexaHH3M nepeMeweHHSI 4>M H 4>fl COCTOHT H3 IIHeBMOIIpHBOil81 IIOil

BH>KHOft Tene>KKH BHyTpH KaMephl H COellHHHTenbHOrO 3BeHa-WTOK8 (pHc.2). 

B Ka'leCTBe llBH>KHTensr npHMeHeH peKoHCTpyHpoBaHHhlft naeBMonpHBOil nnyH

>KepHhiX MHWeHeft. flHeBMOUHnHHilp llBYCTOpOUHero aeftCTBHSI ynpaBnsreTCSI OT 

rrporpaMMHOrO ycTpOftCTB8 CHHXpOHHO C UHKnOM C IIOMOllib~ aneKTpOMBrHHT-

HOrO Knarraaa. npoccenHpy~mHe Knaii8Hhl ocymeCTBnSI~T TOpMO-

>KeHHe IIOilBH>KHhiX '18CTeft !j>opCHCTeMhl IIpH llpSIMOM H 06-

paT HOM xollax M exaHH3Ma. BoaMo>KHOCTb npononbHoA perynHpOBKH Ha'lanb-

aoro nono>KeHHSI MexaHH3Ma H eenH'IHHhi ero xolla rroaeonsreT HaMeHSITb pa-

6oqee IIOnO>KeHHe !j>opCHCTeMbl OT + 280 MM llO + 500 MM OT ueHTpanbHOft 

OpOHThl yCKOpHTensr. 

floBOpOTHOe ycTpOftCTBO H3MeHsreT yron MarHHTa H nHH3hl OTHOCHTenbHO 

ocH KaM ephi aa :!:.. 5°. BpeMsr npsrMoro xolla - 0,5 ~ 1 ceK. CHraanHaauHsr 

OT KOHUeBhiX BhiKn~'laTeneft KpaftHHX nono>KeHHft M exaHH3Ma !j>opCHCTeMbl Bhl

eeneHa aa nynbT ynpasneHHSI ycKopHTeneM. Ha pHc. 6 noKaaaH oowHA BHil 

!j>opMarHHT8 H !j>opnHH3hl B K8Mepe CHHXpo!j>aaoTpOHa. 

XapaKTepHCTHKH MarHHTHoro nonn 141 

3aBHCHMOCTb BepTHKanbHOft COCTaBnH~weft MarHHTHoro IIOnH 4>M OT 

norrepe'IHOA KoopllHHBThl B cpenaea nnocKocTH aaaopa, HaMepeaaasr nnsr 

HeCKOnbKHX HHilYKUHA1 IIOK838H8 Ha pH C. 7 • Ha pH c. 8 ll8Hhl KpHBhie pacceSIH

Horo rronsr nepell cenTyMoM. flpHeeneHHhie aaBHCHMOCTH nony'leHhi npH H3Me-
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PHc. 7. PacrrpeaeneHHe MarHHTHoro rronH a aaaope ~opMarHHTa rrpH paa
HbiX TOK8X ( X -paCCTOHHHe OT C9ITTyMa) • 
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PHc. 8. PacrrpeaeneHHe pacceHHHoro MarHHTHoro rronH c BHewaeA cTopoHbi 
cerrTyMa ~OpMarHHTa ITpH pa3HbiX TOKax. 
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PHc. 9. PacrrpeaeneHHe MarHHTHoro rro'nSJ B aaaope ~opnHH:: 
1000a ( x -paCCTOSIBHe OT cerrTyMa). 
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PHc. 10. PacrrpeaeneHHe pacceHHHoro MarHHTHoro rronH c BJ 
cerrTyMa ~opnHH3bi rrpH paaHbiX ToKax. 
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PHc. 9. PacnpeaeneHHe MarHHTHOro nonB B 3a3ope ~opnHH3hl npH TOKe 
1000a ( x -paccTOBHHe OT cenTyMa). 
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·w ·1 llllll ~ 
PHc. 10. PacnpeaeneHHe pacceBHHoro MarHHTHoro nonB c BaewaeA cTopoHhl 
cenTyMa ~opnHH3bl npH p83HbiX TOK8X. 
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PHc. 11. Pacnpe.neneHHe oTHOCHTenbHoro rpa.nHeHTa B aaaope cfJopnHH3bi 
.Un.H TOKOB OT 200 .UO 1200 a. B max -HH.UYKUH.H B aaaope H8 X = 17 CM 
npH aa.naHHOM TOKe. 
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peHHH HH.UYKUHH ".UnHHHblMH'" HHTerpaTOpHblMH KaTywKaMH 1 nj 

Mep KOTOpblX npeBbiWan .UnHHY Cep.U9"iHHK8 M8I'HHTa1 'iTO no:a 

p.HTb acfJcfJeKTHBHOe 3Ha"ieHH9 Mai'HHTHOI'O non.Ho 3aBHCHMOCTH1 

n.H H rpa.UH9HT8 <Pn, npHBe.UeHbl H8 pHCo 9,10,11 • 

AsTopbi 5naro.nap.HT B.<P. KoKwaposa, B.H. Byn.naKOBCK 

carma, M • .ll. Epwosa, B.H. BopowHnosa, B.<P. 11caesa, B.B. 

H.HBWHX yqaCTHe B H3I'OTOBneHHH H MOHTa}!{e cfJopCHCT9Mbl Ha 

Ta5nHua .naHHbiX ffiopMarHHTa 

1. KoHcfJHrypaUH.H }!{eneaa 

2. Cep.ne"iHHK 

3. 3aaop: 

4. CenTyM: 

5. .llnHTenbHOCTb 
HMnynbCa TOK8 

6. ToK B HMnynbce: 

7. CKB8}!{HOCTb 

- C - o5~; 

a) BbiCOTa - 145 MM 

5) WHpHHa - 280 MM 

B) .UnHH8 - 1640 MM 

a) Bb!COT8 - 65 MM 

5) WHpHH8 - 225 MM 

a) TOnWHH8 - 2 MM 

5) Bb!COT8 - 64 MM 

B) .UnHH8 - 1770 MM 

a) npH aHeprHH npoTOHC 
9,9 Ka 

5) M8KCHM8nbHO .nonycT 

- 1:20 

8. MaKcHManhHbil!: acfJcfJeKTHBHbil!: TOK - 2,7 Ka 

9. MaKCHManbHa.H MOWHOCTb - 2,5 KBT 

10 • .llonycTHMa.H TeMnepaTypa - 80°C 

11. Bee - 400 Kr. 
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peHHH HHJlYKUHH '}lnHHHbiMH'" HHTerpaTOpHbiMH KaTymKaMH 1 npOJlOnbHbifi pa3-

Mep KOTOpbiX npeBbiiiian JlnHHY cepne'l:HHKa Mai'HHTa1 'iTO ll03BOnHnO H3Me

pSITb acpcpeKTHBHOe 3Ha'l:eHHe Mai'HHTHOI'O nonst. 3aBHCHMOCTH 1 CHSITbie }lnSI no

nst H rpanHeHTa cpn, npHBe}leHbl Ha pHC. 9,10,11. 

AsTopbi 6naronapstT B.IP. KoKmaposa, B.H. BynnaKOBCKoro, IO.IP. Ky

carwa, M • .U. Epmosa, B.H. BopomHnosa, B.IP. Hcaesa, B.B. Tpycosa, npH

HSIBIIIHX y'l:aCTHe B H3I'OTOBneHHH H MOHT8)1{e cpopCHCTeMbl H8 yCKOpHTene. 

Ta6nHua @HHbiX d>opMarHHTa 

1. KoHcf>HrypaUHSI )l{enesa 

2. Cepne'l:HHK 

3. 3asop: 

4. CenTyM: 

5. .UnHTenbHOCTb 
HMnynbC8 TOK8 

6. ToK s HMnynbce: 

7. CKBa)I{HOCTb 

- C - o6pasaast 

a) BbiCOTa - }45 MM 

6) IIIHpHHa - 280 MM 

B) JlnHH8 - 1640 MM 

a) BbiCOT8 - 65 MM 

6) IIIHpHHa - 225 MM 

a) TOniilHH8 - 2 MM 

6) BbiCOT8 - 64 MM 

B) JlnHH8 - }770 MM 

a) npH aHeprHH npoToHoB· 10 .ras-

9,9 Ka 

6) MaKCHM8nbHO JlOllyCTHMbiil: - }2 K8 

- 1:20 

8. MaKCHManbHbiil: act>cf>eKTHBHbiil: TOK - 2,7 Ka 

9. MaKCHManbH8SI MOIUHOCTh - 2,5 KBT 

10. ,UonyCTHM8SI TeMnepaTypa - 80°C 

11. Bee - 400 KI'. 
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Ta6nHua LJSHHhiX popnHH3hi 

1. KoH!flHrypauHsr )l(eneaa 

2. Cep.oe"'HHK 

3. T omuHHa cerrTyMa 

4. 3aaop 

5. DnHTenbHOCTb HMrrynbca ToKa 

6. ToK B HMrrynbce: 

7. CKB8)1(HOCTb 

B. MaKCHM anb.HO ~eKTHBHhift ToK 

9. MaKCHManbHaSI MOIIlHOCTb 

10. DorrycTHMa.ll TeMrrepaTypa 

11. Bee 

l 
- C - o6paanasr 

a) BbiCOTa - 145 MM 

6) IIIHpHH8 - 280 MM 

a) .onH.Ha - 1016 MM 

- 0,35 MM 

a) BbiCOTa - 50 MM 

6) IIIHpHHa - 188 MM 

- 0,5 ceK 

a) ITpH 3Hepi'HH ITpOTOHOB 
10 fsa- l080a 

6) MaKCHM anbHO .llOITyCTHMhift -
1200a 

- 1:20 

- 270a 

- 0,6 KBT 

- 80°C 

- 300 Kr. 

flHTepaTypa 
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