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l.BaeneH11e 

. Macc-ce11apaTOp, OITl!C8Hll0 KOToporo naeTCSI B H8CTOS!ll(0lf pa6oTe; 113f'OTOBJl0H B na-

6opaTOpllll·· Sl/l0pHblX peaxu11ll Ol1.fll1 fl 1963-1964 r.r,' Ha OCHOB0 3Jl0KTpOM8f'HllT8 CTT-57 'A-1 
/1/ .. 

11p0MblWJ10HIIOf'O 11pOll3ll0/lCTBa • 3TOT Macc-ce11apaTop 11penHa3Ha'la0TClI llJllI pa3]l0Jl0HlllI '. 

pan11oaKTllBHblX IIPOllYKTOB, o6pa3yIOlllllXCSI B Slll0PHb!X. peaKUlllIX 110/l nellcTBlleM. ycxopennux' 

TSIJK0Jlb!X IH>HOB •. _Pac'leT OCIIOBHblX napaMeTpOB Macc-cenapaTopa, a Tax;irn TpeGoaaHHlI, KO-. . /2/ . ' .. · . . . .. 
Topb!M. on ;1on;i<eH ynoaneTllOplIT?, H3Jl?JKeHbI a. CTaTb~ .•• B nacTOSIWell. pa6oTe naJOTClI 

OJIHC8lill0 KOHCTpyKUl!II OCH(;>llHblX 3Jl0M0HTOB Macc-cc,napaTopa, ero HOIIII0-011Tll'l0CKll0, xapaK

Tep11cTIIKII, II llpllBO/llITClI pe3yJlbTaTbl nepBb!X Ollb!TC" no pa3]l0Jl0lilll0 1130TOIIOB Tannnsi. 

2, 011Hcaa1Ie Macc-cenapaTopa 

CxeMaTII'leCKHll qepTeJK Macc-cenapaTopa nan Ha pnc. 1. 

aneKTpOMaf'HIIT ,CTT-57 A-1, '. HCJIOllb3Y0Ml,JH B K8'10CTB0 '. ,Maf'HllTHOf'O: a11aJ11I38TOpa ' 

llM80T KPYf'Jlbl0 IIOJIIOCbl llllBMeTpOM 105 CM, KOTOpue MOf'yT ,llOIIOJI_H~TbCH ,CMOi!Hbl!"II IIOJIIOCHbl

MI; HaKoneq1111x.aM11 pasnlI'IHoll <j,opM1,1. B name'.':' cnyqa~ Hcnonh3YIOTClI nsiT1Iyronh!lb1e itaxo

He'IHI!KII 1!3 KOMHJl0KT8 3Jl0KTp0M8f'HIIT8, Jl0ll0JIH011Hhl0 CO CTOpOHbl llXO/l8 I! Bh!XO/l8 IIOHHOf'O 
. , .... , 

IIY'IKO llpl!CT8BKaM11, 113f'OTOBJIOIIH!,IMU 113 CTann Tori JKO MapKII. 

<l>opMa llplICTaBOK Bb!Opaua TaK, 'ITOOl,l nony'll!Tb pac'IOTHblO 11apaMeTpbl M8f'lll!THOf'O 

/2/ 
8HaJ1113aTOpa 

CnenyoT 3BMOTHTh, 'ITO H3f'OTOBHTb ·11pncTaniu c paC'IOTHblMJI a11aqonnsiMn "'p "H p
2 /2/1 

(<j,usuqocxnll CMh1cn npuaonn MhIX 3/lOCh o6o3Ha'IOHnfl naeTClI na puc. 1 pa60T1,1 ) x· roTo-

BhIM ll!ITH.Yf'OJlbHblM 11a1rnHe'IHIIK8M ,B 11aw11x ycJIOBII!IX OK838Jl0Cb 110B03MOJKllblM 110 T0XIIOJIO

f'll'l0CKIIM l! KOHCTpyKTIIBHblM 11pli'll1118M. TT03TOMY Ob!Jlll BblOpaHbl HOBble, llp1I0MJl0Mb10 .C TO'I

KII 3p01111SI 113f'OTOBJ10HIISI 3Ha'l0HllSI 

UIIII BTOporo noplinKa nplI <j,oxycupOBK0 B rop1I30HTam".noll IIJIOCKOCTJI, T.e. YllOBJl0TBOpS!JIII. 

ycnoalIIO (5/
21 

II 06ec11eq11aan1I YM0HbW0llll0 pa3Mepa 11ao6palKeHIIH 110 BepT11Kan11 II llJISI 

Kpaeah!X · riy•1eri (a ./0) 

nonJOCHbl0 ll8K0110'11111KII M8f'Hl!Tll pacnonaraJOTClI CBOIIMII IIJIOCKOCTSIMII 11apanneJ1b!IO 

upyr npyry C 3a3opo·~s iiell<llY. IIIIMll ,• h =79 MM; napannenhHOCTb IIOBElpXHOCTell HOJIIOCHb!X 
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• 
llllltOHe'IHIIKOB u IIOCTOHHCTBO BbleOTbl aaaopa e TO'IHOeThIO no 0,1 MM o6eerre-quBaIOTesi 0110-

paMH-CTID!<KaMH ua ueuarllllTnoro MaTepnana, paerronoJKeHHbIMH s aaaope. 

nnTaHll'.e 3JIE!KTJ)OMarHll'."Ul oeymeCTBn>IeTe,r OT MOTOp-renepaTopa, TOK 06MOTKII'. B03-

6)'JK,ll0Hll'.SI KOTOporo eTa6nnnanpyeTeSI e IIOMOJllblO 9110KTJ)OHHOro yeTpoiieTBa. 3TO o6eerre

'IHB80T nocTOHHCTBO uarHll'.Tnoro nonsi B aaaope B npenenax 0,05%. 

Jlrn1 4'<>pMHpOsallllsi nnneiinoro enana paeeeHHnoro rronsi y sxon11oii II'. Bblxonnoii rpanan 

nomocm,,x HaKOH0'1llll'.ltOB yCTaHOB118llbl MarBll'.THble aKpam,1. Heo6xonnMOeTb 9KpaHHPOBKII'. 

paeeemmoro-.nonsi .B nameM eny-qae nononHnTellbHO o6yenosnena TeM, 'ITO q,opMa nomoeoB 

H KaTyJII2K 3110JtTPOMarHHTa 3Ha'lll'.TellbHO, OTllll'.'laeTeSI OT cj,opMbI nonroeHbIX H8KOH8'1Hll'.KOB. ,, 
MarHHTHble ax:pa111,1 paCC'IBTaHLI na yenOBHSI myHTnpOBSHHH MarHll'.THbIX IIOTOKOB paeeeHHHll 

6ea aaMeTHoro uaebilllellllsi l!Ceneaa a1<pa11011. 

HaMepeHHsi Mar11nTuoro nonsi B aaaope MarimTa nposonnnnCb na yqaeTKe on11opon110-

ro nomt MeTOllOM . smepHOrO . pe30HaHea 

. C TO:KOM. 

B o6naCTU paccemrnoro nomi - M0TO)l0M KaTymKH 

Ha pne. 2 naeTCsi paenpeneneHll'.e MarHll'.THoro nong BllOllb p
1 

ii p
2 

B npoMellCyTKax 

Me,imy x:paeM nomoeuoro HaKoHe'IHll'.Ka n axpa110M np11 Bo=7•10
3
re. HneHTH'IHb10 KpHBble 

paenpeneneHHsi noneii paeeeSIHll'.si 6LIIIH . nony'leHbl. no Bee ii. mnpaae · MaranTnoii nopollCKH 

( ) 
.... ....... . ..... · · · · · a. a 

.220 MM n nnsi npyrnx ana-qenHii Bo B v.nanaaone OT 4•10 re no 8•10 re. HnnyK-
3 " ·:.1 / .. 1 .:> .. _.,, ~. 

unu 8•10 re B aaaope llOCTSTO'IHS nnsi paanenenHSI onH038PSlllHbIX l!OHOB eaMblX TUJK011blX 

aneMeHTOB (snnOTh no. MaeeOBLIX 'IBeen 11 ., 260)' npn" yeKop,rrom'eM 'H~IIpIDK0HHH 'rio 65 KB. 

• I ·•.J' 
KaK BHJlHO H3 pncyHKa 2, enan paeeemtnoro IIO~SI llOCTBTO'IHO XOpomo•arrrrpOKeHMHpyeT-

e" mmeil:aoii cpyHKIIHeil, npH'leM rrpOTUlK8HHOeTb o(5nae.;.~ enana (., c • ., 50 MM) H IIOIIOllC0HH0 

a<l$?~T~BH;ii ~pa~Ilbl ( t° :. 30 ~~M) noeTaTO'lllO XOpomo eoBIIanaIOT e O;~na~~~MH 12.' 

nonolKeHHe 9¢cj,eKTHBHOii rpallllllbl orrpe.e.,ensieTeSI BblpallCeHll'.0M 

J ,.B dp ' ... __,~---
Bo 

rne Bo - ana-qeune nnnyKilnn na y-qaeTKe . onu_oponnoro non11, a 

rne B =·B0 •• 

Po_ - an_aqenue p 

BaKyyMHSSI KaMepa Mace-cerrapaTopa · eocTOHT na Tpex qaeTeii: BXOllHOro rraTpy6Ka, 

·•paanenHTenbHOll KaMepbl n rrpneMHOll KaMepbl. 

·Paanem,T~nbHa~ KaMepa uarOToBnena na e:e...:arnHTHoii· nepl!Caseromell CTanu, exonHoll 

na-rpyooK it rrp~eMna11 KaMepa·- na ._;arHHTHoli eTann. 

BnyTpeau,rg mnpHHa BaJ<YYMHOli KaMepLI - 350 MM, 1'illHHM811bH8>1 BHyTp0HHSISI BbleOTa 

KaMepLI (s aaaope MarHHTa) - 58 MM. 

BaxyyM s Kauepe 06ecne'IBBa0Tc>1 nayM,r napoMaen1111uM11 uacoeaMn Tnna.BA-5-4 
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l' 

I 

l r \, 

" w BA-05-1 c IIOBYillKSMH, oxnaJKnaeMblMll =nKnM aaoTOM. CyMMBpHBSI CKOpOCTb OTKB,KH· 
,. 3 ~-! ~· 

HSCOCOB ~2 ·10 llllTpoB/CeK. TTpHeMHBSI KaMepa OT.ll811Sl8TeSI OT OCTSllbHOll 'IBCTll KBM8Pbl 

BSKYYMHL!M 38TBOPOM, II03BOIISIIOJllllM rrpOll3BOnlITb HBIIYCK Boanyxa B llplieMHYIO KaMepy 6e3 

11apymeHII'1 BaKyyMa B OCHOBHOM o6'beMe. 

!1CTO'IHIIK l!OHOB Mace- eerrapaTopa - onHOHllTHblH HeTO'IHllK e IIOBepXHOCTIIOH TepMo-
.. x) 

HOHH38UIIeii (pue. 3) • 

B Ka'leCTBe HCIIapllT011'1-HOHH3aTopa aenonb3yeTeSI pa3orpeBaeMa!! aneKTpH'leCKllM 

TOKOM CIIHpanb' ( 1) 113 BOllbcj,paMOBOll IIpOBOIIOKll n11aMeTpOM 0,5 MM, llllllHOll 35 MM e naa

MeTpOM BHTKa 3,5 MM. 3Ta Cllllpanb paerronaraeTe>I rrapannenbHO Bb!XOllHOMY OTBepeTHIO 
2 . 

1101111oro 11CTO'IH1IKa, pa3_Mep KOToporo Az 1 ,\y 1 =lx30 MM. l13ane-qe111Ie, yeKopeaae 11 cj,opM11-

poBa11ae l!OHHOrO rry'IKS oeymeeTBIISIIOTCSI C IIOMOJllbIO IIIIOCKIIX aneKTPOllOB C meneBblMII OTBep

CTIIS!Mll. Crrapanb ( 1) IICTO'IHIIKS H Bblp8BHIIBSIOIUIIH. aneKTpll'leCKoe rrorie aneK;pon (2) aaxo-

ll>ITCSI IIOll IIOTeHnlianoM \lo =25+ +40 KB, ane~TPOll (3) - IIOll IIOTeHnHanoM V =· V - /'i.V, 
• I 0 

rne /'i. V =100+200 B, aneKTpon (4) - rron·.rroTeHilllano;-.1 V2 =0t -15 KB. 3neKTp'on (5) 

3a3eMne11. nocTOHHCTBO 110Te11u1Iana wo1111oro MCTO'IHHKa ( v
0

) rronneplKHBae~c,r B rrpenenax 

0 ,03 % c rroMO!llbIO aneKTpo1rnoro eTa6unu3aTopa ( pue. 4), BLmon1Ie11uoro no rrpHHilllIIY, • rrpen
/3/ 

noJKeHHOMY B pa6oTe • 

lleIIb M0lKllY TO'IKBMII A ll n· llMeeT' OTpnuaTellbHOe corrpOTHBnen11e RI. , KOTO-

poe BKIIIO'leHO rrocnenOBBTellbHO C eorrpOTl!BnenueM R2_ • 6nll3KIIM 110 a6conIOTHOH Bellll'll!He 

K RI , ' ( R 2~ -· R1) • 0-r~nonenue BblXOllHOrO H811pS1lK0H~SI (,\ \{, ) OT aana~rnoll se~~'ll!Hbl_ ,v~). 

BOCIIP,II.~HMaeMOe KBK pa3HOCTb MelKllY rraneHlleM uarrpmKeHll'1 H8 RI II orropHbl~ HBIIP>I-: 

}K8HH0M ( 11a11p>1lKeHHe paapSllla llBYX rrocnenosaTellbHO BKIIIO'leHHblX CTa6unosonbTOB n 4 H . 

n
5

) rrepenaeTc>I e 6onbmHM ycnnenHeM (T.K. I Ri I>> 1), u aTo rrpnBonnT K BOCeTa-
. ,. R2 + R1 .• 

HOBll0HHIO rrepBOH8'1811bHOro 3Ha'leHll'1 Bb!XOllHOro 11arrpIDl<eHll>I. 

BL1xonno1; ~arrp,rJKenne perynupyeTc,r ,ll3MeHeHneM ,corrp_oTnBnenn,r R2 

lln,r naMepeau,r pacrrpeneneHn>I HOHHLIX rry'IKOB u -nn,r 6onee TO'IHoll ycTaHOBKH KonneK

Topa HOHOB H C'l0T'l,IIK8 a -'IBCTHU B Hy>KHOe. IIOIIOJK0Hlle B _rrpneMHOll KaMep~, Mae_c-_cerrapa

Topa IIMeeTCSI IIOllBllX<HBSI KapeTKa, KOTOpa,r C IIOMO!llb!O rrplIBOllOB MOlKl;T ','';'PeMemaT?CH (5~3 

napy111eu11,r BaKyyMa D Tpex HarrpaBneHIISIX 110 oe>IM X , y H Z • To'IH<;)CTh yeTaHOBKII II 

OTC'leTa rron;JK~~~-g KapeTKH ~ 0,2 MM. 

2. l10HHO-OIITH'18CK8S1 xapaKTElpl!CTHKll MBCC-C~IIapaTop'a II pe3yllbT8Tbl 

OITbITOB_]JO pas.aeneHHJO H30TOITOB Tannll_S!_ 

TTepna,r llpOB0pK8 MB~~ll,THC>ii . OIITllKH M8CC-~eIIapa;opa fi&ma DblllOH~eHa C IIOMOIUbIO 

KOnnllMllpOBBHHOrO. rry'IKB a -qaCTHII. 

x) B nanbHellrneM llCTO'IHHK C rronepXHOCTHOll TepMOllOHll38Ulleli rrpenrronaraeTCS1 38Me-

1Il!Tb HB 6onee acj,cj,eKTHBHblH rrnaaMeHHLill HOHHblH UCTO'IHHK. 

5 
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• 
Bu6op a -'ISCTHII nng HS'l81IbHOli npoaep1m MSrHHTHoro aasnuasTops, 6bln o6ycnoaneH 

Hel<0T0pblMH IIpeHMYl!IeCTBBMH 3T0ll MeTO0llHKH (npHpO!lHS9 CTS6Hm.HOCTb 3Hepr1m a -'ISCTHII, 

npOCTOTS cjlopMapOBSHB<I ny'IKS HY"<HbIX nHHeliHblX JI yrnoBblX pS3MepoB )oco6eHHO BS)f(

HHMH HS H8'18llbH0M 3T81Ie HM8.llKH MScc-censpsT0ps • 

244 
8 l<S'l8CTBe HCT0'IHHKB 

cnoeM ( • 0,05 MKrp/cM
2

) 

a -'ISCTHII ncnonb30Bsncg Cm , HSHeCeHHblli T0HKHM 

, 244 
aneKTP0nHTH'leCKHM cnoco6oM HS nonnolKKY H3 nnsTHHbl, Cm· 

HBnHeTCB uany-.isTeneM HeCKOlibKHX rpynn a -'ISCTHII, HSH6onee HHTeHCHBHble ll3 KOT0pb!X 

HMeIOT aaeprHIO 5,801 M3B ( 76,7%) H 5,759 M3B ( 23,3%), 'IT0 COOTBeTCTByeT 

· 5 · 5 
Br = 3,487~10 re.CM n 3,452•10 re.CM. 

KonnHMHPOBSHHblll ny'I0K a -'ISCTHII HMen B BepTHKSnbHOM HsnpsaneHHll HS'l8libHYIO 

Bb!COTY 28 MM II yrnoay10 , paCXOllllM0CTb .\ fl - 1 °, HS'ISnbHSB WHpllHS ny'IKS ( A z I) H psc-

X0llllMOCTh no ropu30HTanH ( 2Aa ) 

HO OT 1 no 2,5 MM II OT 2 .ll0 12°. 

npn H3MepeHHIIX Morna B8pbHp0BSTbCg C0_OTBeTCTBeH-, 

HaMeHeHBe pacnpeneneHHB nOTOK8 a -'ISCTHII Ha cj,OKSlibHYIO nnoCK0CTb llp0H3B0lllllIOCb 

nonynpOBOllHBKOBblM C'leT'IHK0M c BX0!lHblM 0KH0M, a BH!le menn WHpllH0l! 1,5 MM,· yCTSH0B

neHHblM HS II0llBHlKH0ll KspeTKe · B np11e:.rnoli KSMepe •. 

HananKa MarHBTHoro aaanH38TOpa 6blna HB'laTa C IIOHCKOB onTHManbHhlX nonoJKeIIHl! 

HCTO'IHHKS H neTeKTOps, o6ecne'IHBSIOIIIHX IISHliy'lwee psapewe'e11e. ' 

HCTO'IHHK IIepeMe11Iancg 003 HapyweHHB BaKyyMa. B _TpeX HaiipaaneHHIIX C nOMOWbIO 

Hecno,irno~o npncnoco6neHHH, n nnu KSlKllOro nono,iceHHB HCTO'IHHKS 'OIIpenen11nHCb OnTHMSnb-

Hble paaMepu uao6psJKeHH<1 ( i't. z 
2 

HOR nnocKOCTB. 

ll i't.y2) no pscnpeneneau10· a ·:_'ISCTHII HS cjloKanb-

B 3THX H3MepeHHIIX 6blno ycTaHoaneao, 'IT_O OTKlIOHeHHe aonoJKeHHB 'HCT0'!'HllKS OT 

onTBM8JlbHOro (IIpu6nH3HTelibHO coanana10mero C pac'leTHblM) HS :t,20 MM no OCH 

:t,10 MM no OCH 

nee 'leM D llBS 

z yaenn'IHDaeT · mnpnay nao6ps,iceaHu no ropnaoa-rsnu ( i't. ~
2

) 

0 ' 
paaa (npn i't.z 1 =1,5 MM n 2i't.a -6 ). 

X H Ha 

He 60-

3To noxaablaaeT, 'IT0 paapews10111su cnoco6aocTb MarHHTHoro aaannaaTops He cnnmK0M 

'IYDCTBHTeJlbHa K T0'IHOCTH ycTSHOBKH UCTOqHBKa. 

C UOM0l!Ib!O a -'ISCTHII 61,1n ll3MepeH K03cjlcj,HIIHeHT nponycKaHllSI MSrHHTHoro anan11aa

Topa llJIR 'laCTHll C pa3nH'IHbIMll pannycsMH KpHBH3Hbl TpaeKTopnli. 3TOT Koacj,cj,HIIHeHT OIIpe

nen!llICSI Kax OTHOmeHBe noTOK8 a - 'ISCTHJI, ccjlo1<ycnponaaHbIX HS cjloKanbHOli . nnocKOCTH, 

K nOToKy a -'IBCTBII Ha axone aaann.aaTopa u 011:aaancg paaawM 1,0 nnu 'laCTBII c pa-

llDYCOM KPHBB3Hbl TpaeKTOpHH r = Ro 40 CM n 0,9 lllISI '18CTBII, panuyc KpllBH3HH TpaeK-

TOpHli KOT0pHX OTnH'IBlICSI HS ,t.4% OT rnaeaoro (Ro) 
2 

uapaMeTpbl D:y'IKa cocTaanmm .1 z 1 A y 
1 

= 1,5 x 28 MM 

• 6 

Ilpn 3TOM na'llaJlbHbte 

2i't.a =6°;- AP ,. lo. 

/ 

·, 

· J 

!. 

ii 
I 
j 

I 

i 

r 
I 

OnpenenunHCb TSKlKe yrnOBble H nHHeliHble s6eppsllllll MSrHHTHoro SHsnnasTops • Pe

aynbT8Tbl 3TIIX H3MepeHuli,, npenCTSBneHHble HS pac., 5, noKS3blBSIOT, KSK MeHueTCB i;mp1rna 

, nao6paJKeHHB np11 H3MeHeHHH WHpHHbl HCT0'IHHKS. (i't. z, ) H yrnoaoli paCXO!llIM0CTH ny'IKS 

( 2ft.a ) , nonyqeHHI:Ie 3HS'leHHB YllOBneTB0pHTeJlbHO COBIIS!lSIOT C pSC'leTilblMHo 

HBPS!flY' C 3THM C IIOMOWbIO MeTOllllKH C Hcnom,aoaaaneM a -'laCTHII 6binS H3MepeHs 

nncnepcnu MSrIIHTH0rO airnnH3STopa,n onpeneneHbl _nonoJKeHHB cj,OKSlibHblX nnOCKOCTell lllISI 

ropH30HTanbHOli H aepTHKSnbHOli cjloKyCHpOBOK. O!lHSKO peaylibTSTbl 3THX H3MepeHHli anecb 

He npH,B0llHTCu, noc,rnnbKY Te JKe llBHHb1e 6bl/IH nony'leHbI a .n.anbHeliwnx onbITax c HOIIHblM 

ny'IKOM npn paaneneHHH ifaoTonoa Tannnu. 

:!JS 203 
PaaneneHHe ecTeCTBeHHOli _CMeCH H30TOnOB Tl ..(70,5%) B Tl (29,5%) 6binO 

npennpHIIHTO C 11enbIO llSlib'ieliwero YTO'IHeHHB HOHHO-OIITH'ieCKHX xapaKTepHCTHK MSrHHTHoro 

aHsnnaaTopa n npoeepKH ,pa60T~1 Macc-cenapaTopa a 11enoM. Ta_nnnli 61,rn B~16paH KaK ane

MeHT, HMeromnli _/lOCTSTO'IHO Bbl,COKHII STOMHblli eec. H npnronHMli nnu, nony'leHHB /10CTST0'17 

HbIX HOHHblX TOK OB C n0MOl!IblO, npocTeli~ero nc1:0'1HHKS C noeepXHOCTHOli TepMOH0HH381IHeli, · 

CnenyeT' aaMeTHTb,, 'IT°,_ noTeH11nan; HOHH3811HH TannHu cpaBHHTenbHO BblCOK (6,la) H 

II03TOMY Henb3B OlKH!lSTb, B COOTBeTCTBHH C 38KOHOM _Caxa-neHMIOpa 3SM_e:r_Horo HOHHOro 

TOKS B_ peaynbTSTe,_ Henocpe!lCTBeHHOli TepMOHOHH3811Hll 3Toro _aneMeHTS HS noaepXHOCTH 

o6bl'IHO HCIIOnbayeMblX B 3THX cny'laHX BOnbcj,paMa, nnaTHHbl HlIH peHHSI, HMeIOWHX p_a6oTy 

BblXO!lS CO0TBeTCTBeHHO 4,5 , 5,3 ll 5,1 3B. O11HSKO BblX0/1 HOHOB TSlillllH ,MOlKeT 6b!Tb 

3HB'IHTelibHO nOBblWeH, ecnH HCnOnb30B8Tb B KS'leCTBe pa6o'lero BeWeCTBS COlib T!2 Cr O 4, 

HSHeCeHHYIO TOHKHM cnoeM HS aonbcjlpsMoayro cnnpanb. B aTOM cny'lse npn Hsrpeae cn11psnn 

com, psansrseTCSI C o6pa30BSHHeM CB060!lHoro KHCnopons, KOTOpblli OKl!ClIHeT. 

/4/ 
noeepXHOCTb BOnbcjlpaMS H npn 3TOM noewwaeT pa6oTy BblXO!lS llO 9,2 3B ll, ecTeCTBenno, 

TOK IIOHOB Tannnu. 

,l' 

llnu H3Mepennu pacnpenene1mu TOKa a cj,oKsnbnoli nnocKOCTll Macc-cenapaTopa ncnonb-

aoeancst TOKOBblli KonneKTOp B, Bll!le Me!lHOli npoeonOKH, KOTOpau Morna pacnonaraTbCR 

KSK eepTHKSnbHO, TSK H ropH30HTanbHO, nnnnoli 50 MM, llllSMeTpOM ,Q,75 MM, paBHblM ·MHHH

ManbHOMY wary ·nepeMeWeHHB KapeTKH. 

CneIIHllnbHb!X Mep nnsi nonaeneHl!B TOKa BT0PH'IHblX aneKTp0HOB He npennpHHllMSJIOCb, 

TSK KSK npn ll3y'leHHH OCHOBHblX napsMeTpoa Macc-cenapsTopa H3MepeHHSI 6blnll OTH0CIITenbHblMH. 

ll,;R H3M~p-eHHir 'iionno·ro TOKa· B HHTepeane OT 5; 10-lO a. '~~' 5•10-
6 

a HCII0llb30Banacb 

aneKTpOMeTpH'leCKBSI 'cxeMa' MHKpopenTreHOMeTpa Tllna 'KaKTyc•, "nepenenaHHSB nnu HHTe

rpanbHblX ll3Mepennli H 06ecne'l11ea10mau OTHOCl!TenbHbie H3MepeHHB ToKa c TO'IH0CTbIO ne 

XylKe 2% • 
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• 
'TTpH T8MllepaType BOnbcppaMOBOli CIIHpanH HCTO'IHIIKS t - 1600°c H3Mepll8Mblli Ha 

BblX0/10 Macc-ce11apaTopa TOK COCTaBnlln • 8--5 MKS II yCTOli'IIIBO coxpaHHnCSI 110 B8nll'IIIH8 

B Te'l8Hll8 6-7 'ISCOB H811pepb!BHOli pa60Tbl IICTO'IHIIKS, B STHX H3Mep8HHSIX yrnOBSSI pacxo-

/1HMOCTb IIY'IKS B ropH30HTSilbHOli IIIlOCKOCTH COCTSBnSina 2·a a a5°, 110 B8pTBK8nH IlY'IOK 

V2 a_3 KB H i'.V - 150 B, Pac-6hln llpHMepHO 11apannenbHblM, TTpH 3TOM Vo a24 KB; 
· 205 203 

npe11eneHHe TOKS 0/1H03apru:;HbIX HOHOB Tl H Tl B 3SBHCHMOCTH OT 11onO)K8HBH xon-

neKTOpa Ha OCH 

Hero ana;maaTopa 

z llpH nBH)K81!11H lly'IKS HOHOB 
205 

Tl 110 rnaBHOli TPS8KTOPHH MarHHT-

Ilo = 4510 re, r=- R0=70· cM) nano Ha pnc, 6, PacCTOHHHe• 110 OC!f z 

M8)KllY MSK';'~MyMSMll llB)'X IIHKOB B cpenHeM - 11, :!:,.0,2 MM • 'ITO COOTB8TCTBy8T 

nnc11epc1m Macc-ce11apaTopa D = 11,5 MM Ha l % H3M8H0HHH MaCCbI, lliHpHHS IIHKOB HS 

ypoBH8 ·0,01 OT MaKCHMyMa COCTSMll0T i'.z2(0,0l) -8 MM, 'ITO 06ei:11e'!HBS8T paapewa10my10 

c11oco6HOCTb 11pn6opa Ha : STOM ypoBHe, pSBHYIO ·~ 880. OucHO'IIISll mHpHHS IIHKOB Ha' 119ny

BblCOT8 COCTSBn!IeT" 0,5 MM; a paspeweHHE! 11pH6opa. Ha STOM. ypOBH0 paBHO • 2800, 4>opMa 

IIHKOB HH)K8 ypoBH!I 5•10-
3 

OT M'aKCIIMyMa SCHMM0Tpll'IHS; npH'l8M 'XBOCT' co CTOpOHbl 

. . mt 
6onbWIIX Mace, KaK II B 11pyr11x SHanorH'!HbIX cny'laSIX • 6onee IIHT8HCHB8H, 

205 
Ha pnc. 7 naHa 38BHCHMOCTb WIIPHHbl pacnpeneneHH!I IIY'IKS llOHOB Tl · Ha· nonyBhI-

COT0 H y OCHOBaHHll DHKS )lilll paanH'IHblX 3HS'l0HHil pa11HyCOB KpHBll3HbI TpaeKTOpHl!, 8 'aTHX 

H3MepeHHSIX M0H!IIl0Cb B B npeiienax (1 :!:,.0,04);. B.,, Vo 6bino noCTO!IHHhii,; (" 24 KB), 

Ha pncyHKS Bll)lHO, q:ro H3M0H0HH0 pa11uyca Kp11Bll3HbI, Ha :!:,.8,5%~ ,'ITO OTBe'!aeT ll3Me-

H0HHIO MSCCbl npu cpHKCHpOBSHHblX Vo II 

My yxy11weH1110 paapeweHH,ll., _ 

Bo Ha :!:,.7%, npnBonHT nHWb K H83HS'IIITenbHO-

B 3THX )1{0 H3MepeHHSIX 6bmO 011peneneHO IIOIIOlK0HH.3 cpOKSilbHOil nnoCKOCTH )lnH pa

)lHSllbHOil cpoxycup~BKll 110 MHHHMYMY mnpHHbl pac11pe11eneHHH ny'IKS (pnc. 8). npoeKHHSI cpo

KSllbHOil IIIIOCKOCTH Ha ropH30HTSnbHYIO IIIIOCKOCTb llp0)lCTSB_Jill0T co6oli nBHHIO, 6nH3KYIO K 

0 
llpSIMOli H 06paay10my10 yron 45 C 0Cb1? X 

Kax BHJlHO H3 p11cyHKa, 11onOlK8HBe cpOKSITbHOi!,11nocxocTH H8CKOITbKO H8 COBll8)l80T 

C pac'leTHblM .( TO'IKS nepeCe'!eHH!I cpoxanbHOli llnOCKOCTH C OCb!O X )lOlllKHS 6b1Tb npu 

i'.x" +10 MM, Ha X =-0 ). 011HaKO OTKIIOH0HHe OT paC'l8THOro 11onOlK8Hllll HeBennxo: 

TOM lK8 pucyHKe nn11 SKCBSllbHOll 

11nocxocTu , o6paayl()IUeli yron 

cpoxycupoBKB npe11cTaBneHO 11onOlK8HH8 Dp00KIIBH cpOK811bHOll 

25° C OCb!O ~ , 

8 3TOM cnyqae TSK)K0 Ha6n1011aeT~!I H8KOTopoe OTKnOH0HHe OT paC'!8THOro 11onoJKeHBH, 

Bblp8lKSIOill00Cll B CM811l8HBH TO'IKH nepeceqeHHSI cpox.anbHOil DIIOCKOCTB axcuanbHOli cpoxycu

pOBKH C OCblO, X , 

' 3To pacxo;imeHne, B03MOlKHO, o6ycnoBneso H8CKOllbKO 6ollbmel!, '18M DpBHHMSIIOCb 

11pn pac'!eTe, yrnonoli paCXO)lHMOCTblO HOHHOro nyqxa no BepTUKanu H M0)K0T 6b!Tb HCKIII0-

'10HO KOppeKIIBeli Ha'lallbHOli pacxonHMOCTB IIY'IK8, 

8 

j 

i 

l 

'·!,;\ ! I 
',i } 

' l 

16 

t1 

\ 

BbICOTa H3o6pa)KeHHSI .,Ha cpOKSilbHOH 11noCKOCTH SKCHSilbHOH <f,oKyCHpOBKH - 8-10 MM 

npH BblCOTe menn HOHHOro HCTO'IHHKS 80 MM, 

Bb!COTa 11ao6pa)K8Hll!I B IIIlOCKOCTII pa11HanbHDli cp0KyCHpOBKH • 8-10 MM B Met . l 11epe

C8'18Hllll 11BYX cpoKanbHbIX IIIlOCKOCTell H ynenH'IHBSeTC!I no 20 MM ilnll KpaliHHX TO'l8K cp0Kanb-

HOH nnOCKOCTll. 

TaKHM'o6pa30M, IICC~enonaHHe HOHH0-011Tll'10CKHX CBOHCTB Macc-ce11apaTopa IIOKS3b1B8-

0T, '!TO ero OCHOBHbl0 XapaKTepHCTllKH (i1HCllepCH!1, pa3p0W0HH0, $OKYCHpOBK8) )lOCTSTO'IHO 

xopowo .cornyacyIOTCll c peaynbTaTaMH 11pennapHTenbHoro pacqeTa, BbmonneHnoro c y'leTOM 

BnHllHH!I. Kpaeabix noneli paccegmfa, 

Pa3p0W0Hll0 11pn6opa OK83b!B80TC>I )lOCTSTO'IHblM nnll H81l0lKHOli HneHTllcpHK8IlllH C8Mb1X 

T!I)K0nbIX 11ponyKTOB M0PHhlX peaK11Hil ( BIIIlOTb no MSCCOBblX 'IHCen M .. 260 ) na)Ke B TOM 

cnyqae, Korna conep)K8Hll0 cocenHHX >Ill0P, OTilH'ISIOlllllXCSI OT HCcnenyeMblX Ha ennHHUY 110 

M8CCOBOMY 'IHCny, 11peBbllll88T B CTO pa3 conep)Ka Hl!e 8HanH3HpyeMblX nponyxroa. 

MarHHTHhill aiian11aaTop Macc-cenapaTopa 06ec11e'!HBaeT TSK)Ke aKcuanbHyIO cpoxycupoa

KY H CBO)lllT lllllpOKllil 110 B0pTHKSIIII IIY'IOK B DSITHO He6onbWOro pa3Mepa. 

ABTOpbl 6naro11apS1T 0,TT, norHHOBS H 6,r,3opHH8 38 DOMOWb B IIpOB0)l0HHH 113MepeHHil, 

ABTOpbl 11pH3HST0nbHbl T8KlK0 npocpeccopy r.H. 4>nepoBy 38 IIOCTOHHHhlli llHTepec K pa6oTe 

H 1101111eplKKY. 
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