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8 Ka'leCTBe BepOSITHOI'O npoo6pa3a yCKOpSIIO!llGH CIICTGML! KOnneKTIIBHOI'O 

niiHeiiaoro YCKOp!I'renSI IIOHOB B fly6He pa3pa6aTbiB8CTCSI KpiiOI'Cl!ll8H Bl>!COKO-

'l8CTOTHaSI 
. ill. 

YCKOpiiTCnbHaSI CCKUIIH KOnbUCTpOHa 

CeKUIISI (piiC. 1) COCTOIIT II3 'lGTWpex cnepxnpcnonHllliiX YCKOpH~llliiX 

·. peaouaroron, cnepxnpononH!lliiX coneHoHnon, coana~!llnx ynpannmomce npo

nonhHOe Mai'HIITHoe none, II paanenbHhiX KpHorennhrx CHcTeM anSI ox.ria>r<ne:

IIIISI peaonaropon II coneaoHnon. Pa6o'laH nnHHa ceKunu 1,6 11.1. C~KrinH nonm-. 

Ha rro3nonHTb npOMOneniipOBa Tb cnyqai!, KOI'na cpenHee YCKOpSl!OrUCC none 

nnH nouon panao 2 Msn/cM, n pacc'lnTaHa na TennonLre norep~ 30 :~ ··. 
-t 35 nr/M. Mo!llnocTh n.'l. r.eneparopon 

C pa3nll'li!Oll CKB8)1{l!OCTb!O ( B 38BI!CIIMOCTII OT pemUMOB, pa60TL!) BIInOTb 

no aenpepbiBIIOI'o pe)KriMa. 

3a ucreKlllnii nocne EpenaacKoii KoH¢epeHuiin ron nayqno-IIccnenona

renbcKne pa60TW B CBSI31! C C03naaneM yCKOpSIID!llCll CCKUIIII BCniiCb IIO.IISITII 

OCIIOBIIWM HanpanneHUSIM.· 

a) npononmanrich IIccnenonaHnH c.B. '1. conpornnneHIIii cnepxnpononHHKOB 

BToporo pona c uenb~ Bhr6opa nonxonH!llero MaTepnana anSI ~oKpblTIIH BHyT

penanx UOBepXHOCTeii pe30HaTOpOB. npn 3TOM B COO,.TBCTCTBIIU C peanbHhlMII 

ycnoBnHMn B Kon~uerpoHe uaMepe!InH c. B.'l. conpOTHBnemtii nposonHnHcb . 
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_! 

~ np11 aanl1'll111 BH·eumero Mai"H11THoro nom1, aanpaBneuuoro KaK napannenbllo, · _ 
i_ 

i 
I 

TaK 11 nepneHA11KynHpHo 11CCJienyeMOH noBepXHOCTI1, npn 9TOM B9JIH'IHH8 

M8I"Il11THOI"O nOJIH npeBbllli8JI8 3H8'l9HH9 nepBOI"O KpHTH'I9CKOI"O noJIH. 

6) Pa3pa6aThiBanach ycrauoBKa nnH uauecenHH cBepxnpoBOAHIIUIX no

KpbiTI1i1 ua pe30H~TOpbl B M8KCHM8Jlbl!O ~''lHCTbiX" .ycJIOBI1HX, H ocymecTBJIH

JII1Cb npo6Hhl9 HaHeCeHI1H CBepxiipOBOAHIIIHX nneHOK liB MOA9Jlbi!OH yCTBHOBKe, 

B) H3y'laJII1Ch cnoco6hi co3naunH MarHHTHoro nong· Tpe6yeMoi1 .Koncjln

rypaul111 c nOMOIIIbiO CBepxnpOBOAHIIIHX o6MOTOK. ObinH H3I"OTOBJI9Hbl '11 HCnbi

TaHbl MOA9JlbllbiH COJI9H011A H npo6Hbie KOppeKTHpyiOIII119 KBTYIIIKH, 

· t) Pa3pa6aThiBaJIHCh neran11 CHCTeMhi repMOCTaTnpoBaHHH. 

· n) Bpononmanucb' Teope;l1'leCKHe 11. pacqerHhie pa6oThi ·no aaxo)!(neHHJO 

pacilpencnen11i1 TOKOB B o6MOTKax nnH co3naHHH 3anauuoro 'Mari!HTHoro nonH. 

1 ~ HccnenoBanHe B.'l. conpoTHBneuui1 CBepxnpoBOAHllii1X noBepxaocreii .• 

·- . . . ' . . /1 2/ 
nng 11CCJI9AOB8HI1ii 6hin8 np11M9Hel!a M9TOAl!Ka 1 Oni1C8HH8H B 

1 
• 

3Kcnep11MeHThi npoBoimni1Ch B AHana3oHe 500 Mru aa KOBKCI1BJihHhiX nony-, . ' . ·\· ' 

BOJIIIOBbiX pe30HaTOpax, BblfiOJIHei!HbiX H3 cnnaBOB TUna HI106Hii-UIIpKOHI!i( 11. .. ·-' 
mi06UJi-TI1TBH 1 npu H1!3KHX ypOBHHX B,'l, .. nonefi. 

Cnepxnpononilmnii pe3oHaTop np1111HTO xapaKTepu30BBTh Koacjlcpnf!119HTOM 

yBeJII1'l9H11H no6por11ocrn F 1 
paBHbiM OTHOlllelll110 no6pOTIIOCTI1 CBepxnpo-

BOAHmero pe3miaTopa Q c K no6poTHOCTII aaanor11'IHOI"O MenHoro pe3o-

Ha~opa Q M - npu KOMHaraoii TeMnepaType: F - Q o I QM • 
-,_ 

ObiJIB nccnenoBaHa rpynna cBepxnpoBOAHIIIl!X o6pa.:moB, noBepxaocTh Ko-

TOpbiX o6pa6aTbiB8J18Cb.!p83JIH'lHbiMH M9X8HH'l9CKHMII H TepMH'leCKHMU cnoco6a-
.. ,· " ' ' ' . 

MH, nng UeKOTOpblX 06pa3Ii~B <jJaKTOp no6pOTHOCTH B 3 pa3a MeHbllle B nonepeq

HOM none no 10 Ka 8 cpaBneHHH co cnyqaeM nyneB~ro nom1. Ha~6onblllee nane-
) . ·, .: . . ... ., . 

Hne Koa<jJ<jJnuneaTa F 1 paBHHJIOCh 5. 3KcTpanon_H_UIISI nony'leHHbiX nenn'IHH nnst 

nonepe<mo~o nonH B =20 K9 np» T = 1,8 °K 
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naeT F = 600 - 1000. n.nsr cpaBH9HiiSI cnenyeT OTM9TiiTb, 'ITO cpaKTOp 
0 

no5poTHOCTii npa BHelliHeM npo~::tonhHOM none B = 20 Ka a T = 1 ,8 K nony- · 

'11i1ICSI paBHb!M 2000. 

B nanhHeilllleM npennonaraeTcsr npoBeCTii !i3Mepenasr B.'l. conpoTaBne~ 

HilS! CBepxnpOBOAHiiKOB B BbiCOKO'IBCTOTHblX nonSIX Cpenneil MOlliHOCTiio 

2. H anecenae cBepxnpoBOASilllliX noKphiT!ii'I 

B npouecce COBepllleHCTBOBBHiiSI cnoco5a nony'lelll15I en noKpb!Tiill, 

111 5 5 " " . onacannoro B , bin paapa oTaH aoHHbm MeTon, noaBonmomnu BeCTii 
. . -7 . 

npouecc npa ~::taBnenna .ocTaTO'IHbiX raaoB P = 1 of 5 10 · Topp, 'ITO cno-:-

co5cTByeT nony'leHii!O nneHOK, 6onee 'II!CTbiX no XliMU'19CKOMY COCTaBy • eKopOCTb 

o5pa~?BBH1i5I nneHKII Hpll 9TOM pa31II!'IH8Sl1 B 38BIICI!MOCTil OT pona Ma!epna

na, a ana'lnTenhHO Bbillle no cpaBHeHaiO c nonyqaeMoil npyrnMn cnoco5aMa. 

TaK, iianpaMep, nnsr Nb CKopocTb o5paaoBanusr nneJIKil na nBa nopsr~Ka 

Bbillle, 'leM npa TepMU'IeCKOM ncnapeHilll. e uenhiO bTnanKil pelKUMOB nony

'lenasr en HOKpb!TI!ll ll AOBOAKil TennonarpylKeHHb!X yanOB aneKTpOIIHOny~p~, 

BOll nylliKil npOBOAil1!0Cb HaUeCell1!9 en Ha p831!1!'1Hbl9 o5pa3Ubl 1!3 M9AII: 

neHTO'IKil 180 X 4 X 0,1 MM, nnaCTiiHKI! 180 X 50 X 1 ,5 MMi. Tpy5Kii ,{ 3 MM 

nnanoil 300 MM (nanbmsrnacb BHyTpennsrsr noBepxnocTb) u. npyrae; 6onee 

cnmKHOil tiJopMbi. Heoi5xonaMo ·oTMeTI!Th, 'ITO nony'laiOllll!ecn noKpbiTiln ne 

Tpe5yiD; nocneJly!Olllell M9X8Hil'I9CKOll o5pa50TKI! no 'IIICTOTe noBepXHOCTI!./ 

noc~eJlHSISI 38BilCHT OT_~!i~.':~~---'II!CTOTbl ~OA110lKKU I!_COOTBeTCTBYe.!._ ?l'::IX•i \., 
KonTponh. TOnlli.HHbi nneHKII npo1!3BOJl1!1ICH KBapueBbiM peaorwTopoM. 

0CHOBH8Sl 'IBCTOTa KBapua f = 500 Kru, qacTOTHbiil Ko::itP¢uuuenT 

N "' 1690. 

nccnenoBannil cBepxnpoBonnumx cBoilcTB nane.;.. 

ceuuoro nil:o5asr ncnonb30Bancn MeAHbiil o5paaeu 180 x 4 ,x 0,1 _ MM; Tonma

ira nneJIKII Illl051!H i= 5 MKM. no CIISITOil' B01IbT-aMnepHOll XapaKT9IHICTUKe 
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• I o6pasua onpenengncg KpHTRqecKHfi TOK ] Kp~ = 34 a. llnoTHOCTh 

TOKa 1,7 X 105 a/cM
2 • :. 3TO COOTBeTCTByeT . KpUTuqeCKOMY. 

nomo nuo6ug. 

· 3. CBepxmloBoAHJillle coneHOIIllhi 

Benymee MarHHTHOe none 20 Ka cosnaeTCH coneHOHAOM npgMoyronh

noro ceqenug. Tpe6ye~ag onnoponnocTh nong 0,15% B uononpoa.one o6ec

nequaaeTCH B pesynhTaTe non6opa TOKOB B 96 KOppeKTupyromux KaTymKax. 

llpopa6aThi~aroTcH n!3ii BapuanTa o6MoT~K conenonna: 1) ns nonno.cThro cTa-

6unnsup.oBannofi ~~HThi (eM. Ta6nuuy ) ; 2) us BHyTpenne cTa6unnsnpoBaHnoro · 

np.OBOilHHKa. 'B nepBOM cnyqae npenycMaTpHBaeTci KpaTKOBpeMeUHhlll ·narpeB ·· 

o6MOTOK nni us6aaneH~H OT HaBeAeHHbiX npu C03AOHHR nong 

KOB, Ka.K aTo nenaeTCH 8 coneiioune KaMephi BEBC 
131

• · Bo 

nap03HTH?IX TO- . 

BTOpOM cny•me 

O>KUAaeTCH 6biCTpoe GaTyXaHUO HaBeAeHHbiX TOKOB Sa cqeT CKpyTKH HUTei:f 

C IJiarqM OKOflO 30 MM. 
" lln5r.oTpa6oTKH KOHCTPYKUHH u Texnonoruu nsroTonneHHH conenonna, a 

TaK>Ke HCITbiTaHUH ycTpOfiCTB. o6ecneqenusi >KHAKRM renu~M. aneprocuii6>Ke.:;. 

nun u anaKyauun sanacenuofi aueprun nsroTonlienli u· ucnhiTana cnepxnpo

nonnman MarHHTHaH CHCTeMa C coneHOHAOM BHyTpeHHHM AHaMeTpOM 
. /4/ . 35 eM • B aTOM conenonne nocTnrnyTa nanpnmennocTh nonn 25 Ka npu 

TOKe B ITOflHOCThiD. CTa6unuaupoBaHI!Oll neHTe 1,8 Ka. 

K 'KoppeKTupyromnM KaTymKaM npeA'hHBnneTCH pHA mecTKHX Tpe6oaa:.: 

1) MaKCUMaflhHaH ITflOTHOCTh TOKa B 06MOTKe -2"10
4 

a/eM;,-

2) He3aBHCUMOe ITUTaUue BCOX KaTyiJieK; 
,,•,· 

3) Toqnoe nocnpousnenenue nanp nmennocTu nong npu onnoM u TOM me 

TOKe. 
i. 
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l1crrpo5oaaHbr KarylliKn: Iin:o5n:ii- unpKoHn:eaoii rrpoaonoKn: ~ 0,25 MM 

( B naryHHOM IIOKpbiT'IIII), 0.1lHaKO !IX. Kp!I T'II"!eCK!Ie T'OKII rrony"'n:nn:cb HeBbi

COKIIMII II IIMenn: 50nbiUOii pa35poc, noaT'OMy peiUeHO .rrepeiil'II Ha KaT'yiUKII 

na Ka5eng c BHyrpeHHeii cra5~nn:aaun:eii (eM, ra5nn:uy). 

nng IIIIT'8HIIR Ka ryiUeK II coneHO!I,(la C03,(laiOT'CR rronyrrpOBOllHIIKOBbie 

IICT'O"'HIIKII Ha HOMIIHanbHb!e T'OKII 100 a II 5000 a, 

A~apniiHyiO aaaKyaun:IO aanaceHHoii :;~Heprnn: rrpearronaraercsr rrpon:sao-

. tliiT'b aa ayroracn:renbHyiO peiUerKy aaroMa ra I'aiUenn:sr rrong, B a roM cny"!ae 
. . 

rrpouecc naer rrpn: rrocroRHHOM HarrpsrJKeHn:n: Ha Koauax consHon:aa, rroaroMy 

BpeMg 9BaKyaUHII B 5 pa3 MeHbiUe, '!eM IIp!I :n:crronb30BaH!III IIOCT'OHHllOI'O 

aKT'IIBHoro · paspRanoro corrporn:anemrsr ( 5es y"'i:na aKrn:aHo CBH3aHHbiX c 

o5MOT'Koii coneHon:aa Koarypoa). 05ecrre"!ean:~ 5brcrporo BbiBoaa aHeprn:n: 
. . 

oco5enHo B~IKHO.B cny"!ae rrpn:MeHeHn:sr rrpoaoilnn:KoB c BHyrpeHneii cra5n:nn:-

saun:eii, o5naaaiOIUn:x · na rropsrtioK 5onbiUIIMU rrnorHocrnMn: ToKa, '!eM non-

aocTbiO. cra5n:nn:siiposanfihre, · 

4, CncTeMa repMocrarn:poaann:H ~· ...... 

B CIICT'eMy T'epMocrarn:poaaH!IR CeKUIIII BKniO"!eHb! OIK!IIKIIT'enb IIpOII3-

BOlln:TenbHOCTbiO OKono 80 n IKHtlKoro' renn:H B 'lac w aaa cocyaa, ycranoa"':' 
'i 

neHHhiX aaa ceKun:eii, 

npnHUIIIIn:anbHa.R CXeMa ycraHOBKII IIOKa3aHa Ha pile, 2, fenm'i CIK!IMa

eT'CR KoMrrpecco~oM K ao aaanenn:H P1 = 30 ar, rrpoxoimr "'epes rrporn:-

BOTO"!Hhle rerrnoo5Meaan:KII 
.,. . ,• 

IUYIO. ren11eayiO . aanny C 1 

a)j{eKrop s. 

] -IV , B811Hy IKII,(lKOI'O aGora, cra5n:nii31IpyiO

II f!PII T 5°K axoan:r n paCIUIIpiirenbllhiii 

nocne .a)KeKropa renn:ii rrorraJ:taer a cocya · C 2 ,. c reMrreparypoii ... , o· :· ·. ,·. ,. , 
T; 4,5 K.: )!(n:AKII~ re~n:ii n:s cqcyaa, ~ 11 rrocrynaE;Jr B IIIIIKIIIIe T'O"!Kn: 

KpHocraroa ceKuim, .:raso~5pa'snhrfl - Hacr~"'no a o5parnbrii roK OJKIIJKIIrenR, 

7. 
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'laCTJI'IHO - aa oxnam.uemw aneKTpOBBO.!lOB coneaou.ua u KaTyllleK.· KpoMe 

Toro, npoucxo.unT .. .upoccennpoaaaue )l{lJ.UKOCTH ua cocy.ua C 2' . n cocy.u 

C 3 , nMeiOll!iJ:ii T 3 = 1 ,8°K. 3.uecb TaKme_ npolicxo.uuT ecTeCTBeliHa.ll unp-

' Kyii.IIUH.II caepxTeKy'lero renn.11 'lepea peaoaaTopbi: ucnapeHHhiH rennii oT-

cacbiBaeTC.II allieKTopoM. BaHHa C 1 cnymuT .un.11 no.u.uepmaHH.II nocTo.IIHHoii 

TeMnepaTypbi nepe.u ameKTopoM • 

.CXeMa C 9llieKTopOM ll03BOn.lleT OTKa3aTbC.II OT '!pe3BbFiai1HO I'p0-

M03.!lKHX HaCOCOB Jln.ll OTKa'IKH I'enu.ll' H COKpaiUaeT pa3Mepb! Teiin006Memm-

KOB, 

. 5, Pac'leTbi TOKOB KOppeKTHpyiO!llHX Ka TyllleK 

Dn.11 no.u.uepmaHH.II pa.unanbHoro paaMepa Konbua B YCKOp.IIIOIUeii cue..:: 

.TeMe ncnonbayeTC.II npo.uonbHoe Mai'HHTHoe none "' 20 K9, Ycnonne yc-

KopeHH.II Koneu no.u .ueiiCTBHeM llOCTO.IIHHOii CHnbi Tpe6yeT C03.!lOHH.II cneunanb-

HOM nepHO.!lH'IeCKOH MO.!lyn.IIUHH 9TOI'O non.11~ ., 
. P acnpe.ueneane TOKOB,. c~a.uaiOIUHX Tpe6yeMoe Mai'HIITHoe none, 6brno 

/5/ . paCC'IHTaHO Ha 38M C HCnonb30BaHHeM MHHHMH38UHH !jlyHKUHOHana 

N B1- B1( r·1 '. z I ' I I ) . x2 I 
I= I. . Ll Bl 
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· 3.uecb nl -Tpe6yeMa.ll !fJYHKUH.II napaMeTpoa : I.J B TO 'IKe r 1 ' z I 
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TO'IKe r I Z I 

KaTyll!Kax. L\ B 1 

- !flyHKUH.II npu !fJHKCHpOBaHHb!X napaMeTpax .I J B 

I J - HeH3BeCTHble TOKH B 96 KOppeKTHPYIOIUHX 

-TO'IHOCTb llO.!l.!leplliaHH.II M8I'liiiTHOI'O non.11 B TO'IKe 
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