
+ 

I 



OB'bEJlMHEHHHV1 MHCTHTYT HJlEPHHI HCCJIE)lOBAlUitit 

"YTBepx~aro" 

JlHpeKTOp Jia6opaTOpHH BHCOKHX 
3H eprH~ 011.fl1'I 

bry:IE.ll,BeKCJiep/ 

" " 1965 ro~a. 

B.B. rnarone~,M.ManH 

____ ..., __ ,, .;;: .. ; -

IIPOBEPKA 3JIEMEHTA IIPH3MNrW-IECKOrO PACTPA 

B !1'I]KOM BOJlOPOliE. 

/'' ;2, ';).. \j 
\...~ <-' I I 

r- i) .::: _i 

Py&oBO.lli!TeJib pa6oTu ~~- /P.M.Jie6e~eB/ 

iJI:bHHK Haytmo-sKcnepMMeHTanoHoro '\ . 
OT,lleJia ~~ 

r.Jly6Ha, I965 r. 



~n£ npoBepKH 2neMeHTa pacTpa, pa6oTaromero no npMHUMnJ non

Hero BHyTpeHHero OTpa.JICeHM£ Ha rpaHMDe CTeKJIO-J!CV1,1(KMi1 BO)(Opo,n;, 

chrn c.n;enau 3KCnepMMeHT B ilt1'1.1(KOM Bo.n;cpo.n;e B pa6oqeM ,n;Manasone 

TIJIOTHOCTM. 

0TpruitaiOII(Me CBOi1CTBa 3JieMeJ:ITa c:tnoHO SaBVICflT OT OTHOllleH11fl 

noKasaTeneit npenoMJieHvU:l BO~opo~a VI c:TeKJia. TaK KaK .n;o uacToHmero 

Bp eMeHVI HeT 3KCnepMMeHTaJioHbiX. )(aHHhD: ~ TIOBe,n;eHM11 noKa3aTenet1 

npeJIOMJieHMSl CTeKJia 11 :IIM)l;KOTO BOJJ;OpO)~a, TO B03HMKJia HeOdXO,D;l1MOCTo 

c,n;enaTo npOBepKy OTpa.JICaTeJibHblX CBOi1GTB 3JieMeHTa DpM padoqHX 

YCJIOBMflX. 

O,n;HoBpeMeHHO oKasanoco BOSMOJ!CH~ BuqMcJIMTo MSMeHeHMfl no

KasaTeJIH npenoMneHHSI B ,n;Hanasoue .n;aaneHMSI OJ I ~o 5,5 aTM. 

paBHOBeCHOfO COCTO£HJ11Sl iltJII,I(KOfO BO;zto·po.n;a. 

B npMsMe (p11c. I) na,n;aJOmiili1 nyq nocne oTprurceHHSI ua noBepx-

HOCTSIX Q... 11 g BRXO,Il;HT B HanpaBJieH1111, napanneJioHOM nepBOHa-

'qaJIJ)HOMy. IlpH 3TOM, ecm-1 yrJibl ot3. 11 6onbme npe,n;eJioHoro 

yrna nonuoro BHyTpeuuero oTpaJiteHHSI o< n Ha r.prun1n;e cTeKJio-Bo.n;o

po.n;, nyq npoxo~MT des ocna6neHHSI, 'I.e. HHTeHCIIlBHOCTo na.n;aDmero 

Jiyqa paBHa IllHTeHCIIlBHOCTM B&XO,Il;Sllf(erc (B npeHedpexeHHIIl CBeTonor

JIOlf(eHIIleM B CTeKne Tipi113Mb1). 

ECJIM OTHOllleHltle TIOKasaTenet1 npHJIOMJieHJIISl BO.TI;OpO,Il;a Ill CTeKna 
IVHl. . ,.J • /. s Q 

- '::' SIYI "'n -: S1V1..,. J 

nc. 
TO Ha TIOBepXHOCTSlX Q.. 11 e TIOJIHOCTbJO OTpWICaeTCSl JIMlllb Jiyq, 

,Il;JISl KOTOpOrO 
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ECJU1 o( 1.. OTJIHl!aeTCSI OT HyJis:, TO Jiyl! OCJia6JISI8TC.fl Ha O,UHOftl 

-H3 noBepXHOCTeti no 3a.KOHY il?peHeJISI , T.K. yrJILI ~ 11 c<':r. CB.R36Jfbi 

COOTHOUI8H118M -
o(1- 0 + o( :1. = 90 • 

ECJIH OTHOlli8HH8 IVHz. . - =so.,o( nc 17 
< S/J? ~S" 0 

, TO np113Ma 

TIOJIHOCTbD OTp~aeT CB8T B ,UI1ana30H8 ~ o< = ot n - 45°. Tor--.na yr Jib! ot.:x 11 ot1 , ,l(JISI KOTOpbiJ: t5y,neT UMeTb M8CTO nOJIHO e 

BHyTpeHHee OTpaJKeH~>Ie, MOryT TipHHHHaTb 3Hal!eHHSI ( 45 O ,:t A !X). 

)lJI.R ,npyrHX yrJIOB JIYll Ha O,l(HOii J.13 nOB8pXHOCTeft1 OCJia6JISI8TCSI. 

B cJiyllae, :r<:or.na o( n > 45°, B ,nvranasoHe aol =- o(17 - Lt5° JIYl! ocJia6-

JI.aeTc.a Ha 06011X TIOB8pXHOCTSIX Cil V1 g , a ,l(JISI 3HaqeHHft1 ol~ HJIH 

r>( -:L >,.. 0( l7 TOJibKO Ha O,UHOftl TIOB8pXHI)CTH • 

KpHBbi8 OTpaJK8H11:SI ,l(JISI OnHCaiiH::JX Tpex CJiyllaeB np11B8,1(8Hbi Ha 

..... 
p110 • .J. 

llpH npoBe,l(eHHbiX HCITbiTaHHSIX 11 )nOJib30BaJiaCb np113Ma CO c<f>epH-

ll8CKOft1 nepe,l(HOH TIOBepxHOCTbiD, KOT )paSI npenpamaeT JIYllYI, 11,l(YI.UH8 

H3 TOl!KH II B napaJIJI8JlbHblft1 nyqoK BHyTpH npV13Mbl (pHC. 2). 

Bee JiyqH, H,l(YJ.U11:e H3 TOl!8K JI11~1111, rrpOXO,l(SIJ.Ueftl qepe3 TOqKyA 

11 nap aJIJI eJibH o lt1 pe6py rrp113Mbi B03BpamaroTC.a Ha TY JK8 JI11H11ID. 

Ha 3KpaHe o6pasyeTca nOJIOCa C lli 11: p :V1H 0 ft1 2 h , r.n;e h. CBSI3aHO 

c Ao(, COOTHOlli8H118M 

lz= A ol· nc 
I 

. s3. 
S 1_ ·· fl 

3 
npviBe,n:eHHO e paccTORH11e OT 3KpaHa ,n:o npM3Mbl. pe,n:noJiar an, 

liTO MOJKHO npeHe6p8l!b V13M8H8HV18M TIOKa3aTeJI.fi npeJIOMJI8HV1ll CTOKJia 

B ,IJ;HaiTa30H8 20,3°!{- 28,0°K, MOJKHO paccqvrTaT:b npHpaJ.UeHHe ITOKa-

3aT8JI.fi npeJIOMJIOHHll BO,UOpO,IJ;a, ,Il;HcpqepeHIJ,Mpy.R cpOpMyJiy: 

floJiyqaeM 

~ • ..J 
_z.::: $1/;1 r;r/7 • 

he. 

6 N'Hz. = nc • c.o~o< n · .4 o< 
U'f'l"\ 
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MOXHO nepenHCaTb 

/)A I\IH2 = Ct>.S. ol, . o(.3 :. f, c~ ol n . 

B CJiyqae, IWr;J;a o(n = 45°, lillH}HHa TIOJIOCbl .2 A :: 0 .l103TOMY 

;J;Jifl o6JiaCTH 3Ha'll eHHi1 A IVu B6JIM31I sToti TO'llKl'I Moxmo HanHcaTb 
2 

(j)opMyny .una npHpameHMH A NH B Bll;J;e 
L h 

tJ.I/Hz. = 0. '1 ()~ · Sl 
.3 

3Ta (j)opMyJia He COBCeM TO'llHa, T .K. np11 113MeHeHI!lH llOKa3aTeJIH 

npeJIOMJieHHH 113MeHfl8TCSI 11 «n . TipOB8,11;8HHaH OIJ;eHI~a BJIHSIHHSI 113Me

HeHHH o(n TIOKa3aJia, l.ITO GTO ·.uaeT CMell\eHHe CaMOti KpaHHeH TO'llKJ/1 

(npH 5,5 aTM) BCero Ha 0,0003 B A~ • 
2. 

1f3MeHeHl'ISI BblTIOJIH8Hbl Ha yCTaHC,BKe, OCHOBHble xapaKTepli1CT:UIK11 

KOTOpOH npHBe,ll;eHbl Ha pHC. 4. Tip:vt3Ma 113rOTOBJieHa 113 CTeKJia EK-10. 

HsMepsrnacb mnpHHa noJIOCbl Ha 3KpaHo c TO'llHOCTbiO .:t I MM. 

11.3MepeHt-HI TipOBO,ll;HJIHCb np11 paBHOBeCHOM COCTOSIHHH BO,ll;OpO,ll;a B 

,11;11anasoHe .uanneHHH OT I .uo 5, 5 aTu. B T etieH:vte 80 MLmyT. 

PesyJibTaTbl li13MepeHHH nmpVIHbl nonoc::J B saBHCHMOCTH oT .uaBJieHHH 

llpHB8,11;8Hbl Ha pHC. 5~ 

lil.3 3THX pe3{/JibTaTOB BH,ll;HO, 'llrO BHdpaHHOe CTeKJIO THTia 

EK-IO HMeeT noKasaTeJib npeJIOMJieHHH, oe5ecnetiMBaiOII\HH .uocTaTO'llHO 

dOJibiiiOH .n;vrana30H A o( B pa60'lllt1X YCJIOBHHX BO,I!;OpO.TI:HOt'i KaMepbi. 

0Ka3blBaeTCH B03MO:JICHbiM: HCI10Jib30BaTb CT8KJIO ,n:axce C HeCKOJibRO 

MeHbillYIM noKasaTeJieM npeJIOMJieHHH (Hanp:wMep c nc. = I,563). 

Ha p1t1C. 6 ;IJ;aHa KpHBM np:wparr,eHMH TIOKa3aTeJIH npeJIOMJieHMH 

:JICJil;IJ;KOrO BO;n;opo;n;a B 3aBl1Cli1MOCTJ/1 01' paBHOBeCHOrO ;n;aBJieHJ/l.H. ,UJIH 

TIOJiy'lleHMH adCOJIIOTHhiX 3Ha'lleHHti !\~ dbiJI Bbl'llHCJieH K03cp(j}HIJ;IIleHT 
2... 

npeJIOMJI8Hl1H JKJtl,I(KOro BO;II;Opo;n;a ITO OTHOI!IeH:WIO K B03,1J;YXY TipH I aTM • 

TIO [ 1 j J/1 no ;IJ;aHHbiM OTHO C11T 8JihHOrO TIOKa3aTeJIH np eJIOMJieH11H 

no;n;opo;n;a 11/JKH.gK. [2]c npMueneHJ/l.eM lPOPMYJibi Jiopen:u;-JiopeHua 
;V rasoo6pa3H. 

;n;na nepec'l!eTa 1/H rasoo6)a3Horo Bo.n:opo,n;a H-a TeMnepaTypy 
0 ~ 

20, 3 K. 
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IlonytieH pe3yni>TaT ~nfl paBHOBE CHI:IX ycJiomri~ 

/t/lr'zJKIIIARVIif = I, III'i'2x) 
;V B03~yx 

Ha OCHOBaHIIIJII 3TMX ~aHHbiX TIOCTpoeHa UlRMa a6COJIIOTHhiX 3HatieH11i1 

TIOKa3aTeJifl npenOMR8HMfl BO~OpO~a B 3aBJIICJIIMOCT11 OT paBHOB8CHOfO 

~aBneHIIIfl (piiiC. 6). 
Ilpiii cpaBH8HlU1 3RCTI8p11M~HTMbiibJ!C ~aHHh!X C TIOKa3aTeneM, pac

CtiiiiTaHHb!M no nopeHl\-llop enuy, nonHoro cor nac:vw He nonytiMnoci>. 

B03MO~HO, tiTO B HeROTOpOi1 CT8TI8HIII OTRJIOH8HJIIe CBB3aHO C di:ICTpb!M 

TIO~'DGMOM TeMnepaTyphl BO~opo,na BO Bp8Mfl 113MepeHV.M, Tal\ tiTO pOCT 

TeMnepaTypbi npM3Mb1 HeCRORbKO 3aiia3~biBaJI riO OTHOUI8HIIIIO K pOCTy 

TeMnepaTyphl OCHOBHOfO Od'beMa BO,D;Opo,n;a. HO 3TOT clJClliT HL1Ka.K He 

MOE8T TIORHOCTbiO Od'bflCHIIITb OTKROHeHMe OT llopeHU-llopeHua. 

B 38l<RIOtieHMe aBTOphl dnaro,n;apBT coTpy,n;HMKOB RpMoreHHoro 

OT,n;ena A.B. EenoHoroBa III n.T. Ilpea.n;HIIIKOBa 3a npe,n;ocTaBneHWe 

3KCTiepiiiMBHTaJ!bHOM YCT8HOBKIII J1I IIO~Omb Tipiii III3MepeH11flX. 

x) B OTtieTe rpynnH Ani>Bapeua [3] ,n;nH nepectieTa noRa3aTe-

na npenoMneHMB ra3oodpa3Horo ·3o~opo,n;a no llopeHu-nopeHUY 

MCTIORb30BaROCb HaMM. 

~ !3,45, T.e. KaK ~nH 

nony·-IaeTCB P .... J to.J,o ~ 
..f?.c.l 213. • K 

w~eaJII>Horo 

=15,1, tiTO 
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[3] R.R.Ross. lAC I 2 t '(61 lf32o-!2H4'. 
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