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1. BBE,IlEIlliE 

I1cCJIeAOBaHHe BaKYYMHbIX cBoHcTB raraaoaoro cnnasa BT-20 npOBO

AHJIOCb B CBR3H C npennonaraer-tsrsr HCnOJIb30BaHHeM sroro MaTepHaJIa AJIR 

H3rOTOBJIeHHR xasrepsr azrresaropa BMeCTO npasreamoruer-ocn B HaCTOR~ee 

BpeMR CnJIaBa OT-4-1. Cy~ecTBeHHbIMH OTJIlf1lHRMH THTaHOBoro cnnaaa 
BT-20 OT cnnasa OT-4-1 RBJIRJOTCR 60JIblllaR MeXaHlf1lecKaJI np0'lHOCTb 

H 60JIblllee YAeJIbHOe 3JIeKTpH'IecKoe COnpOTHBJIeHHe, 'ITO AOJI)KHO YBeJIH'IHTb 

H8Ae)KHOCTb KOHCTPYKI..\HH KaMepbl H CHH3HTb 3JIeKTpH'IeCKHe norepa npa 
pafiore B HMnyJIbCHbIX MarHHTH.bIX nOJIRx'l '. 

2. nOnrOTOBKA OBPA3UOB K I1CnbITAHI1RM
 

11 AHAJI113 COCTORHI1R nOBEPXHOCTI1
 

06P8:31J,b1 enJIaH8 BT-20 npeAcT8BJUUOT (:060H nJI8CTHHhi TOJIUUlHOH 

0,8 MM. Iloaepxaocrs HMeeT c epbIH uner H3 -38 Jl aJIHtlHfI CJIOR OKHCH. 

XHMH'IecKHH COCTSS CIIJI80a Hccnc,nOlJUJICII npa nOMOU~H MHKpOCKona 

rana SEMQ. Ofipaaeu o6JIY'IaJICII ny'lKOM :lJlCKTpOIlOB, HMetoU.I.HX saepr aio 
15 K 3B. B03 nHKUK)~ee npa :H OM xapaKTCpHCTHtICCKOC penrrenoacxoe H3JIY

'HlnHI! naer HlllpOpMUUHKl 0 XHMH'IllCKOM COCTun o M UTCp HaJIU aa rJIy6HHO 

1(0 OJllIOI'O MHKpOIlU. CDe.u.eJl HJI 0 XHMHIWCKOM COCTllIle CIIJIUIIU BT-20 open 

craunemn U Tu6n .1. 

BUKYYMllhUJ CUOHCTUIl MUTOpHllJIU :)unHCJlT IJ OCIIOIJIIOM OT COCTo m m H 

nouopxuocra cnnunu H onp CnCJIIUOTCH c IIo c o 6 0 M I1pOIl3 1IOJlCl'IIU, XPIUI ClIHl1 

H o 6 p u 6oTKH nOllcpxIIOCTH. B Jl lU lIIOi-l pll6 0 T IJ HCCJIOJ(Oll lU1O IlJIHIIIIHO CJI 

I~Y lOmHX cnocofion 0 6 p1l6 o TI(H 1I01l0PXIIOCTH ClIJlIIlIll : 

n ) 1I0CJIC.Il ODUl'OJlIJIIUH M OXIUIH'ICCK WI IIJJIHII)())II(1l U6pu.:JHJJllo'i 6 YM II I' 0 l-i 

' JW.u.Y IOIIUf X MUpO K : 2 8 0 , :l20, :UlO, liOO, 500 Ii o xouuur om.rruu nonnpomea 
II 20% CYClIOI/:lHH AI J 0 3 ; 

) IIOCICOCTPynllUH OIIHCT I( Il ; '! 'at'fI&UIIU 1 
II ) M OXUlUl'lOClmn IllJIH (~O Ill(U 

OOPII:IIW II I IIl fU IOCICOIIIJI HI l lonUJIl, · , . JIlJM ell'l' 

110 M CTUIIICO; 
'I'l 

I') XIIMIfIWCI(O() rpunnem« 
AI 

II TU'lCllllfO .I MIIII II p UCT IIOp O CJHI 
lor 

HY IIII IJ.(!J·O COCI'll II II : 1() MJI J11", 
101' 1 ~ llll em l ''l li uucrtrryr IUUIPllhlX IICCJIu.nODllIIHll JlY~IlII, 1 

.I 



PUC.l. Cxeua 06pa6oTKu noeepx

HOCTU TIie10U4UM Pa:JpHOOM: 1 
TUTaH06ble 3IieKTfJOObl. 2 - oep
xaren» C 06pfEJqOM. 3 - 60oHHoe 

OXIiClJlCOeHUe, 4 - TOK06600, 5 
«onuuecxoecoeouuenue. 

60 MJI H 2 O 2 , 30 MJI H 2 0 

(,lJ.HCTHJIaT) , Ilpenaaparensno 
06P33Qbl OtIHI.UaJIHCb B cnap
Te; 

n) noxpsrrae noaepxao
CTH CJIOeM aJIfOMHHHH tIHCTOTOH 99,999% nyrer-i KOHLleHCHpOBaHHH napoa 
B cneQHaJIbHOH yCTaHOBKe (THn B-30 3aBO,lJ.a VEB Hochvakuum Dresden). 

Ilpezisaparensao 06P33Qbl OtIHrn;aJIHCb C nOMOI..QbfO 'rrreiouter-o paapana B cpe
ne aproaa B TetIeHHe 5 MHH; 

e) ofipafiorxa noaepxaocru CnJIaBa TJIefOUJ,HM pa3pR,lJ.OM. CxeM8 ycra
HOBKH naaa na pHC, 1. 

COCTaB CMecH ra30B: 90% - Ar, 10% - O 2 , llJIOTHOCTb TOKa paapana 
2npa 06pa6oTKe j = 0, 3 MA/CM , nanpasceaae Me)l(LlY 3neKTpOLlaMH H 06pa3

QOM V = 300 B. JlaBJIeHHe 1'1138 npa 06pa60TKe P = 20 Ila, BpeMR ofipafior
KH-1I1ac. 

Ilocne npoaeneaaa o6pa6o'r1CH npOBOAHJIOCb H3MepeHHe wepOXODtlTO

CTH noaepxaocra 0 6PU3QOB TOHKOH HrnoH no cnocofiy BaHcKHpxHepa 12 '. 

Pe3YJIbT8Tbl H3MepcIIHH npaaenoam 11 Tu6n.2. 

K U\lecTBeHHbll% XHMWlecKHH UHWIH3 COCTORH HH IIoBepxHoCTH npOlJoJtHJI 

en M OTOLlOM BHMC ( cncKTp oMCT pHII C HCnOllL30 DWIHCM I:lTOPHtlIIhIX HOllon) 

H M el'01J,OM 0 3 (; (O)l(tl -3JICKTPOIHillJl c ncK Tp OM OTP HJI ) . KUtIeCTB eJiHhlH fil1l1JIH3 

IIOI( U3llJI, 'ITO I10CJ/(! XHMHIWCI(OI'O Tp llonCIIHfI H8 I10nepXHOCTli 6 1>111H 

o6n npy)I<cIII,1 'I'i , AI, Zr, It TIl I, )ICO 1"0, Cr, Ni H O 2 , N2 ,F'r . /I)TOp 1I01lUHm :H, 

IICp OIITHO, UCJlOl ~CTIIUC ofipu
Ta611Uija 2 601'1,H pUCl'II0pOM . ::1JICM (lII 

1'1>1 Fo, Cr, Ni ,1I0pOll'flIO,1I0

Cnocofi 0 6pn6 0TKII C pUW lJI1l r ny tnu tn HIJUmlCIo IIJlH 1I 11J11 ,1~0II1CO 1111 

nonepXIIOGTH 1I0pOIIIIOGTen :JltIJOAO-IClI' OTOIIHTCJIO. Iloc
(MICM)	 JHl () OP UOOTICH T101l0PXIIOCTIl 

TJIClOlI./,HM P u:J PJl )~OM T101WPX
"a"	 0, 25 II°e n,	 CTUJIa )ICUJI'J'OI"O HIIOTU, 
"6"	 5,0 

H II(m IICCJw J\OlJwum 110 110
"u"	 O,G 

IUl(lXIlOCTH fi lolJl O{)IIUPY)IWII" 11 " + """	 n,(l 
Tu, 

3. BJUUIHI1E CllOCOBA OBPABOTKI1 llOBEPXHOCTI1
 

CllflABA HA YJlEJIhHOE rA300TJlEJIEHHE
 

BBAKYYME
 

I'aaoornenenae 06P33QOB cnnasa BT-20 HCCJIe,lJ.OBaJIOCb aa ycraaoaxe, 
cxesta KOTOpOH rroxasaaa aa pac.Z, I'aaonsra nOTOK 0'1' 06p33Qa, pacnonozcea
aero B xasrepe 3, npOXO,lJ.HT xepea KaHaJI 5, npOBOJJ.HMOCTb xoroporo U RBJIR

eTCR H3BecTHOH H C03,lJ.aeT nepenan ,lJ.aBJIeHHH (P7 - P 2 ). r330Bb1H nOTOK onpe

,lJ.eJIReTCR no cPopMYJIe 

Q = U(P 1 - P2 ) . 

Ha pac.S nOK33aHa cxessa yCTaHOBKH ,lJ.JIR nporpeaa 06P33QOB, Ilepesieuieaaa 
06P33QOB H saxpsrrae xnanaaa 7 npOH3BO,lJ.HTCR MaI'HIITHbIMH MaHHnyJIRTO

par-ia. 113 nOJIOCTH 5 06P33UbI noouepenao nO,lJ.aKlTCR B 30Hy nporpeaa 2 

H nOCJIe HCnbITaHHH OHH cfipacsmaxrrca B nOJIOCTh 3, QTo6bl YMeHblllHTb r-a

PuC.2. Cxeua YCTIIH08KU OJIH ucn",TIIHuU 

lit	 otipasuo« HII easooroeneuue: 1 - nOIiOCTb 

c otipasuauu, 2 ... MazHuTHhlU «nanan, 
3 - KIlMCfJU C uaepeeuren eM , 4 - UOIIU

:JllqUOllllblU MalWMe:rp, 5 - xnanau C ll.'J

(/ (,'CTIIOU nJl0(/(}()UMOCTbHl. 6,7 - /lOl/YUI

KII, OXlllIJICoaeMbll! JlCW)KUM Q1U TOM , 

8,9 - ()U~P!PY!JIIOHHhl(! /laCOCI>!, 10 - tfiOfJ

l/IIKYYJodIlIJJI KaM eJla, 1J - [JT)'1'IIbIU MallO

M C1P, 12 - MIIIIOMt7P Ilupauu, 13 - M e

xauuvecxut; JlaCOC, 14 - JlQi![JClIIICMIJJ' 

1(}/1II (l '" 450° C). 

Pu c.L CX C,MII Y C'I'IlIIV(/KU (}JlJI HII<!fJ/: 

tra il/ill u(JP Il:JqO tr : / - 7'('P ,MCUUl/ JlI . 

1l1li.'/JCllll l 'ClIII , 3 - IlVIIVer" ()/lJI Iw m,l 

1'Ill.W' 0 f1p1l111oll, 4 - (/ (}( )Jl/lfJ/I ox 

/IJII'/>tmm', J - 0 (11/(111/'" tJ( 7J1V) 'W II"' 

1'1II1I1l,}.III, n - M a, ~/llIl'/I", a }of/IIIW/Y I U' - ~ 

Hlp, 7 - MII,' /1II1'1I/,1n/(1/11111111, ' , 

6 

1 
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30BhrH nOTOI< 01' CTeHOI< HCllhITaTeJ1bHOH xasrepsr, npOH3BOAHJIOCb rrpenna
pHTeJIbHOe nporpeaaaae YCTaHOBI<H rrpa resrrreparype t = 4500 C. IIPH 3TOM 

06Pa3UbI HaxOAHJIHCb B nonOCTH 5, I<OTOpan saxpsrra xnanaaosr 7. Ilonocrs 5 

BO BpeMH nporpeaa oxnaacnanacs npOTO'lHOH BOAOH. IIocne rrporpeaa ycra
HOBl<a oxnaxcnanacs AO 1<0MHarnOH TeMnepaTyphI . lhMepeHHe ra300TAeJ1eHHH 

g npoacxonar npn TeMnepaType ofipaaua t = 3000 C : 

g =~ 
A ' 

rne A - nnourans ofipaaua, 
CpeAHHe 3Ha'leHHH BenHlJHHhI g , rronyseaasre 01' 3 06pa3uOB, nansr 

B Ta6n.3. 

Ta6ilUlfa 3 

N~N~ 
06pa60TI<a 06pll3I10D (Ila nc" CM -II ) % 

nn 

1. He06pa60TaHHble 1.8 '10'" 55 

2 . Mex.nonapoaxa 2,6 '10'" 30 

a. Mex.norrapoaxa + an.paspan s.s '10~ 55 

4. Mex .nonapouxa + uanecenae 
CIIOR arJJOMHHHII 7 . 10 6 70 

5. XHM.TpaHneJIHtl 4,7 '10 -'7 flO 

6. X HM.l'pWlnellHe + :.UI. p ll3 p JIH .t,~ ' 10 11 75 

7 . XHM .r paunena e + 1U1IICCCHHC 

cnou IUIHlMHIIHII 1,010'6 UO 
H. M(!X.1I0JlH(lO Il KU + XHM.TpU IIJIOIUIO ~.7 · 1 0 JT 55 

Ha pHc A H3 0upmKc Hh i I' p lll im KH :UlII HCHMOI.'T lI y HCJlhllOI'O ru:'IOO1'HCJIL'IUm 

o6p !l3 I1011 0 '1' II p CMeml IIJlH pU.1JIHIIll IotX IIHW1X OUp U6 0 'l'KH. K IlK uanuo 
H3 1'a6n.3, WUlJIY'IIII1lM CIIOCOOOM o Ollu t) O'l'I CII HIIJIlIOTCn MOXUIIH' ICCI( UlI uonn
POBI<U II()JH~PXIIOCT H C 1I0 Cm lJlYIIllllHM XIIMH'ICClm M TPWlJICII HOM. 11.1 r pullm . 

I(OU (pac.d) JlH}UI O, \1'1'0 11 0 IICOK CJIY ' IWIX YJl WII,II00 1' /ClOO'l'H OJICIllIO 3 lUIIICIIT 

r llOT n p CMClIH no (~ OPMYJl U II - , I'HU h - n O I( 113 11'1'tlJl I. , OllP OJl OJIIUlMI,dl a iec
lI CpHM e Il TM I,1I0 . 3 11 11110 ll HII 1(O:)(ll(lnUIHUJlTIl b HUllh l II 1'u t) JlA . 'l'UKyIO :III KOIIO· 

MOllllOC'I'h IHlJlI.311 o()',11 CII lI'1'h 1I1U1 II0MOIIlII MOHWIU Jl lUl)(\ly:JHH K UJl JlC(l 

II Jl cunu u/ :' 1 111111 MOHWIll UHCOPOIIHII - JI IIl I" \l y:J IUI M lIJIOIIU14 '. 

Puc.d. Fpa¢uKu yi)eIIbH020 21130

oTi)eIIeHUR 06Pa31.408 nocne pas

ilU'lH020 pooa o6pa6oTOK noeepx

HOCTU: 1 - Heo6pa6oTaHHbiu 06

pl13e14, 2 - uexauuuecxas OOilU

P08KQ, 3 - uexauuuecxax OOilU

p08Ka C nocaeoyioiueii O'lUCTKOU 

8 3.IleK1pU'lecKOM paspnoe, 4 

uexanuuecxas nonupoexa C 00~ 
cil ei)Y IO!l4UM HaHeCeHUeM QAIOMU

Hue8020 enos, 5 - XUMU'leCKOe 

tpaenenue, 6 - XUMU'leCKOe tpae

nenue C nocneoytoiueii O'lUCTKOU 

8 3iIeKrpU'leCKOM paspnoe, 7 - xu

MU'leCKOe tpaeneuue C nocneayto

!l4UM uaneceuueu QAIOMUHUe8020 

CilOJI. 8 _. uexanuuecxas nOilu

poetca U xuuuuecxoe tpaeneuue, 

9 - nepscaeeotuas CTaJib nOCJlC M e

XaIlU'l(!CKOU nOJlUp0(/KU. 

N"N' 
06p u6 OTKIl ofip aauou 

1111 

~/~;I. .a""t:ff-.6 

5 

" 3 

. 2 

1,5 

16' 
8
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j 

2 

~5 

-0
,0 

8 
6 

" J 

5 II) '5 ; 0 J o 60 60 

Tatinuua 4 

Iloxaaarens 
axcnonenr m 

0, 97 
o,n 
1.11 
0.60 
1,28 
0,90 
1, :~8 

"I>" 

:I lin pu c.d II0 1( lI:l UJI ' l'Il1 ( )I (Q I' p Ufln m I'lt :.JOO'l'JIOJWlU tJI U:I 1I0 P )ICIl IHllUlI lo ti 

rrunu . H :I 1lI11UIII:.1l1 r pudnncon MO)lCIIO :JUI( JII0 IUl'l'It: 

1 ) CUMIlII JlU :JKIIII CJ(OPOC'I'I. ruaoor nenouun II0JIY' IUOTCn 1I0 CJIO XUMU 'UV' . 

1( 01'0 Tp nuJICIIIUl 110 1l0PXIIOCl'lI Cl IJIIIU 

4 IS 

.3 



2) r8.300TAeJIeHHe cnnasa BT -20 H aepzcaaeroutea CTaJIH rrocne MeXaHH

'lecKOH nOJIHpoBKH HX nOBepxHoCTH oAHHaKOBOj 

3) 06pa60TKa CnJIaBa TJIewIUH~ p8.3pRAOM H aaaeceaae aa ero noaepx

HOCTb CJIOR aJIlOMHHlliI He npHBO,lJ,RT K YMeHbllleHIDO r8.300TAeJIeHlliI no cpan

HeHIDO C ApyrHMH cnOC06aMH 06pa60TKH nOBepXHocTH. 

B 3aKJIlOtIeHHe anropsi 6JIarOAapRT nporpeccopa BiIl.Capaauesa (OHMO 
0I1JU1) H nporpeccopa Ill ropfiexa (TY, llpe3AeH) aa OK8.3aHHOe COAeHCTBHe 

B npOBeAeHHH 3KCnepHMeHTOB. 

JIJ1TEPATYPA 

1. AY2YCTUH A., Fenep B. Uop. Ilpenpuur OHJIH. 9-83-846, Jly6Hfl, 1983. 
2.	 Nitsche K. , Trump old H. Ein[uhrung in die Ldngenmesstechnik, VEB Fachbuchverlag: 

Leipzig,1969, 6 Auflage. 
3. Calder R. , Lewin G. - Brit. J. Appl, Phys., 1967,1 8. 10. 1459. 
4. Maaee M..a. .- )/{TllJ, 1972, 12, 2589-2595. 

5. Eisner E. Diplomarb eit , TV,Dresden. 1983. 

I'y IWIIUl:., uocrynnnu II 113 1'11TOJlh CICIIlt OT/,llJI 

12 ClllI'I'U(')P JI 1088 r onu. 

n 

HET .TIH llPOBEJIOB B BAlDER 6HBJIHOTEKE? 

BioI MO>KeTe nony'Ut", no nosre nepeelllCneHHl.le IlIDl(e KHHrIl , ecna 
K83llHh1 pasee. 

1113·84-63 

112-84·366 

11l ,2·84·599 

1117·84-850 

1l1l·85·791 

11l3-85·793 

114-85·861 

113,4,17·86·747 

) l1. 2·1l6 ·6 f>1l 

1l0·1I7·l or, 

Jl7 .11 7.01l 

)12·11 7·12:1 

J I·I·1I7·t1ll2 

J (2~ 7 · 7 11H 

J( I ·I·1I7·7 UII 

) (17./1/1·0 

TpYllbI XI Me)l(Jl.YHBpolUioro CilMIl031lYMB no llaepHoii 
onexrpoaaxe. 6pBTllcnBBB. 'lexocnoBBKWI. 1983. 

TpYl1lo1 7 Me>Kl1YHapolUioro COBeUlaHHR no np06neMBM 
KBBMTOBOii reopaa nona, AnYWTB. 1984. 

TpYl1..1 VII Mell(,11YHBpolUioro ceMIlHBpa no npo6neMBM 
¢>Il3IlKll e ..lCOKIlJI: 3Heprllli . lly6H8, 1984. 

TpYllbI III Mell(,11YHBpolUioro cIlMn031lyMB no 1l36pllHIl..IM 

np06neMaM CTaTHCT1oAecKoA MeXBMIIKIl.l1Y6H8. 1984. 
(2 TOMB ) 

TpYl1I.l MeJICl1YHapolUioro COBeUlaHHR no alWIKTH'lecKJIM 
B"l'IllCneHIISIM H8 3BM II IlX npllMeHeHlllO B reoperasecxon 
¢>H3HKe. lly6HB, 1985. 

TpYl1lo1 XII Mell(,11YHBpolUioro cIlMn031lyMB no llaepHoli 
3nelCTpOIlHKe.l1Y6HB,1986. 

TpYl1lo1 MelI(J1yHapolUioli WKon... no cTpYKTYpe napa , 
AnywTa,1986. 

TpYllbl V M8lI(,11YJIApol1Holi WK01llol no HlIlhpoHHoli ¢>1l31lKe 
AnYWTB, 1986. 

TpYl1'" IX Bcecosoanoro COael.U&HHII no yCKOpKTenllM 
3aplIll<eKH..lx q8('1'Hu .lly6I1B, 1984. (2 TOMI ) 

TpYl1l>1 VIII MlllI(,11yllApOl1l1oro COMHIIBpl no npo6neMBM 
¢>H3HKMIIWCOKIOt :JKeprHA. l1Y6KB, 1986. ( 2 TOMB) 

TI' YAhI X Ilceco lO311oro copelUBKHII no YCKopllTenllM 
I pll. ellllt.lll .KTHU. Jly611a,1986. (2 TOMI) 

'I'I'YAIoI MIllIlJlYHBpol1llOlIIIIKOJllol -eI'MIlKlpa 110 4'11 1111<0' 

TII. enlolll HOHOII .lly6MI, 1986 . 

Tl'yn lol COl<eluaHHII "I '~lIol'MrpYllll o • 116". .uy flIlR, I ll/lli. 

TI'Yl1b1 MClll<l1YHI'IOAI!uru COIICl llaHllH 110 H'QPlllt 
MIIJIOUCTM.KI~X MKllal'K' 8AII,mHlolx CMCHIM. Jly(illl, 111117 . 

'I'pYAhI VIII MnlAYHBIKIAHOrOCOlIlllIll MIlJI no nl lOlIJU.'MIM 
KnBlIl olloll H'QPHIl 111l111l. Anylll TB, 1U1I7. 

'('I'YAIoI II MmKAylllpOJUIUI'o " IIMII01MYMI 110 IIl'oont'MoM 
P3DMMoileliclI IIIII MIOOllon H IIMOIIOII C lJelllllCTnOM. 
JlYlIlII , l UR7 

'I'JlYAIo. IV Mtl*JlYIII ,IOJUIllI'(J CIIMII1>111YMI III> M30I' Il IllIol M 
l1J1otlnClMIM n l TllClINecKoll MI'III1I11 MII. JlYtlIIB. 1D1I7. 

OHH He 61.1l11l 38· 

4 p. 50 K . 

4 p . 30 K. 

5 p. 50 K. 

7 p . 75 K. 

4 p . 00 K. 

4 p . 80 K . 

3 p . 75 K. 

4 p, 50 K . 

13 p. 50 K. 

7 p. :1[. K . 

1:11'. ·\ 5 K . 

7 p . 10 1<' 

'\ p . ·I I'> I" 

.\ p . :111 1(, 

:1 1'. 116 K . 

4 p . 20 K . 

p. :lO K . 

~1. K.1 101 11ft YUI>Mllllyr lola MIIHI'Il Mor YI "1olT1o 1I1111,aIlJIIIllII.J lin IIIPrcy : 101000 MOCK"ft. 
1' lIft11110. 1DMI , IIl n 711. l l1A111ll11CK1I1I (HAM OllloClJlIUIl'II110rO IIII1:TKTy ra 1I11l'l" Il,11I IlCCnl'AlIIlftllllll . 


