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I. 0 n B c a H B e 

UiHpOKO H3B9CTHbl KOHCTpyKUHR ynnOTH9HBSI 6onbWHX CT9I<Oll - HlllliOMBH8TOpOB B BO

UOpOilHb!X ny3b!pbKOBbiX KaMepax lliaTTa
111 

H A nbsapena
121

. 

/3/ 
B JIB3 011.RI1 paapo6oTaHo ycTpoilcTBo, noKaaa aaoe Ha pHc , I. fepMeTH3BUHSI pa-

60'I9rO o6'b9MB K8M9pb! C lKHUKHM BOilOpoUOM llpOH3BOUH TCSI C nOMOIUb iO H8 1lYBHOrO 3!l9M9H

T8( I), JKecTKol! paMKH (2) H Tpex cnoes HHUHeBbiX npoKnauoK ( 3 ) . 11HnHeBbie npoKn81lKH 

paaMemaJOTcSI: MeJKUY cTeKnoM H paMKol! ( 2), p a M K oil ( 2) H :o>neMe HTOM ( 1 ) , :o>neMeHTOM ( 11 

a BbiCTynoM ( 4) HB Kopnyce KaMepbi, YnnoTueHHe pa6oq ero o6'beM a KBMepbi uocTHraeTCSI 

38 C'l:f9T CMSITHSI HHAH9BbtX npOKnBJlOK nyTeM flOA8l.IH B H8JlYBHOA 3118M9 H T renHH BbiCOKOPO 

Jl8B119HHH. nonaqa reJIRSI B H8llYBHOA 31ICM8HT npoH3BOJlHTCH nocne OX118>KL\9HHSI K8M8pbl, T . e. 

nocne npeKpameHHSl B38HMHbtX nepeMeme»HA neTanen ynnoTHsnomero ycTpoAcTBa H cTeKna, 

KOT Opb!e o6ycnOBneRbl pa3nH'IHblMH TeMnepaTypHblMH YCBilK 8MH MBTepH8nOB, 

B KBJKilOI\ nape HHill!eBbiX npoKnauoK BHyT peuuee KOnbUO repMeT I! 31!pyeT paa'heM co cTo

pOHbi JKHilKOro souopoua, BHemHee - coauaeT npoMeJKyT O'IHbil1 nosywe'!Hbi ll o6oeM unSI oT -

K8qKH H KOHTp01lSI. 

8 O T 1liP.I H8 OT KOHCT pyKUHA , KO T Opb18 npHM8H8 Hbl B K 8 M 8 p8 X 1 y nOMHHY T bi X Bbi W 8 , B 

ll8HHOI! KOHCTpyK UI!I! BBeU9HO ynnOTHe HI!e MHUHeM no rH 6 KI!M llO B9pX HOCTSIM HBilYBHOrO 3ne

M9HT81 a HR>KHHH p8MK8 38M8H8H8 BbiCTyflOM H 8 KOpn yce K8M8pbl. 3TO R0 3 B01IH110 H e npH 

B8pHB8Tb ri!6KyJO 'IBCTb ycTpollcTBB (HaUyBHOil :o>n eM e HT) I< JKe CTKHM paMKBM. T a KBH KOHC -

TPYKUHSI nMeeT pHil uocToRHCTB, o6cyJKnaeM w x HHJKe. 

Hauysnoil a n eMeHT ( 1) H paMKB ( 2) 1!3rOTOBn e H bi H3 He p JK a seJOm ell CTBnH MapxH 

X 18H10T. CoeunHeHn e npoKn auoK H3 RHUHR B 3 8MKHyToe KOnbno o6ecne'!KBBeTc R nyTeM 

Ctl8Bni!B8HHSI KOHUOB npOKn81lKH, HM 9 101UHX KOCO l! Cp93 H CnOJK9HHblX BHBXn9CT, J1cn onb3y e T-

CR HHilHll 'IHCT OT OH 99 ,9~. 

3 arOT OBKH Un>! lUT8MnyeM b!X neTane il H8llYB HOrO :o>neMeHTB nonseprBIOTC SI n pensapH -

0 0 
T e nbHOMy OTlKHry B cpeue H HepT Horo r a aa ( 1050 ~ 20 C c o xna JKU9HHeM B s ony ) . OT-

w TsMnoBBHHbie ueTan H CKpennRJOT CSI llpH UOMOIUH aprOH Olly r OB OI C B 8 p KH n o BHyT peHHeMy H 

HSpy lKHOMY KOHTypy llBYMR B8K YYMHO!lnOT Hbl MH WBB MI! , 

HauysHo A 3Jt9M9HT, naroTosneHHbiil TaKHM o6paaoM , He Tpe6yeT OT JKHra u n SI ycTpaHe -
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HilS! IIOBOAOito T,Jt. IIBliiiBTCII TOHitOCT9HHOII A9T8fib10 ( B HameM cny'lae TOfilllHH8 CTeSOK 

0,8 MM). HenocpencTeesso B saAyBHOII sneMeHT anaxBBeTCR sa cepe6pe MeAHall TpydKa 

4 1\0.1 X 0,5 MM ,llHJI IIO,lla'IH reHHJI, 

IIHIIB 1, 

PaaMep~ HeJtoTOp~x neTanell npseeneH~ B Ta6-

0nHCbiBaeMaJI KOHCTpyKIIBJI o6naAaeT CfiBAYJOIIlHMH 1Ip9BMYIIl9CTBaMB. 

Bo-nepe~X, IIOBblW9Ha HaABlKHOCTh BCBII KOHCTpyKIIHR0 T.K. 'IHCHO CBapHbiX UlBOB 

yMeHbWeHO AO AByx, 1IpH'l9M ycTpaH9Hbl Bae Te WB~, M>l KOTOp~X 1IpOB9pKa BBXY)'MSOII 

nnoTsocTR cnoli<Ha, a peMOHT aeB03MOJKea. Hcnb!TaHHR HBAYBH~x sneMesTOB sa npo'lHoCTb 

IIpOBOAHHHCb IIOBblW9HHblM AaBn9HH9M, 3TO II03BOn>19T rapasTHpoBBTb BbiCOKYlO HaAeJK

HOCTb BMBlOIIlHXCSI WBOB B T9M CaMblM IIOBblCHTb B9pXHHII 1Ip8A9fi pa60'l9rO AaBH9HHSI 0 'ITO 

cymeCTB9HHO AHSI yB9HR'l9HR!I 'lHCna oxnaJKAeHBII KaMepbl 6e3 3aM9S~ BHAH9BbiX npoKfiBAOK, 

CaR3aaaoe c 9THM yaenB'leHBe 'lHcna oT6paKoBaHHbiX HaAyBHhlX sneMeHTOB He HMeeT cy

mecTaeaaoro 3Ha'leHHR H3-3a He6onbmoA CTOHMOCTR 9THX AeTanell, KaJKAblll HaAyBHoll 

9H9M9HT HCII~TblB89TCSI naBli9HH9M }2() aT (npH MaKCHManbHOM pa60'l9M naBn9SRH 70 aT), 

B TO Bp9MSI KaK CBapHaH HanyBHaH npoKnanKa B KaMepe Anbaapena/
2

/ R3-3a pHCKa noTe

p>!Tb noporoe H3AeHHe HCIIblT~B89TCH HRIDb naeneHH9M 56 aT (npH MaKCHMaHbHOM pa60'l9M 

naeneHRR 50 aT). 

Bo-BTOpbix, 3Ha'lHTenbHO cHIIJKeHbi 3aTpaTbi aa H3roToeneaHe ecero ycTpollcTea Kax 

3a C'l9T COKpaWBHHH 'lHCHa npRCIIOC06HBHHll (HaiipHMep, KOHAyKTOpOB AHH CBapKH R OT

JKRra nocne caapKH H T,n,), TaK H 3a C'leT Toro, 'ITO 3anacaoA neTaHblO HBnHeTcH newe-

11,2/ 
BbiA sanyeHoA sneMeHT. B KOHCTPYKilHHX, onRCaHHbiX B , 3anacaoll neTanb JO RBnHeTc!l 

pa3JKRMHaSI npoKnanKa, TpynoeMKOCTb H3rOTOBH9SHH KOTOpotl no MeHbUiel! Mepe Ha nopH

AOK 6onbme. B AaHHoll KOHCTpyKilHH aaH6onee TpynoeMKaH neTanb - lKeCTKaH paMxa - He 

npRBapeHa K HaH6onee HarpylKeHSOil neTanH - HaAyBHOMY 91I9MeHTy, no 9 TOMy B c ny'lae 

nop'lR aanyaaoro sneMeHTa lK9CTKaH paMxa coxpaHHeTcH nnR nanbHeAwell sKcnnyaTanHH. 

HMeJOTCR R npyrHe, aTopocTeneHHbie oco6eaaocTH onHC biBaeMoro ycTpoAcTaa. Ha

npaMep, H3 pac. I BHAHO, 'ITO 'lHcno repMeTR3RpyeMbiX pa3'h9MOB yaenR'leHo 110 Tpex no 

cpaaHeHRlO c IIBY'MR a KaMepax IllaTTa H Anbaapena. 0JlHaKo s To He yxytlruaeT pa6oTy 

yCTpoilCTBB, T.K. BO BBO/IHMOM Tp9Tb9M p83'b9M9 HHAReBbie npoKna)lKH noMeWalOTCSI M9lK

AY )leTanHMR, RMBJOWHMH OllHHaKoBylO T eMnepaTypHyJO ycatlKy, 0TcyTCTBRe eaaHMHblX ne

peMemeHRA ynnOTHHeMbiX noaepXHOCTBA n03BOHIIeT COXpaHRTb nnOTHOCTb pa3'b9Ma JlalKe 

npH MHOrOKpaTHOM nOBTOpeHHH UHKna OXHaJY.)leHRSI KaM9pbl. HanR'lHe OTKa'lRBaeMbl X IIOBy

Uie'lHbiX 06'b9MOB aenaeT pa6oTy KOHCTpyKURH HaJlyBHOrO ynn OTH9HHSI y .<::TOll'lHBOtl no OT-

HOUleHHlO K BenB'IHH9 yTeq·eK qep93 OT)leHbHbie npOKHallKH, 

Eme onaoA oco6eaaocTblO JlaHaoA KOHCTpyxnRH RBnHeTcH npHMeaeaHe amoMHHilBBbiX 

/5/ 
BbiTBCHHTeneA • BbiTeCHHTeHH yMeHbUiaiOT o6'heM ClKaToro renHH BHYTPH HatlyBaoro sne-

MeaTa npHM9pHO B 3-4 pa3a, no9TOMY B cny'lae pa3pbiBa BHyTpBHHBrO WBa HaJlyBHOrO 
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I 
J 

aneue~Ta naaneHRe a M&TpoaoA xauepe yaenR~BTCR ae 6 onee ~eM aa 5-6 aT (npH naane

RBB r&nRH 70 aT), llUR llBYXM&T))OBOA K8M8pb1 COOTB&TCTBYJOillRA CK8 .. 0K ll8Bll8HHH 6yneT 

npauepao anaoe uem.me. 

2. 11cDbiT8BBR 

a) CTeanoable BCDbiTa~BB 

c,.eanoable BCfib!TaHBa npoaonBnRCb B cpene JKB!lxoro 830Ta ( 7-fK). B nponecce 3TH X 

BCDbiT8HBA B nepByJO O~ep&llb BbiRCHRnCH BORpoC 0 DpHHilHflBallbHOA B03MOJKIIOCTB aane~Horo 

C031l8HHH BaKyyMHoA RUOTROCTB B p83~M8X C rB6KBMB ROB&pXHOCTRMH B ycnOBBHX BOilOpoll

HOII xaMepbl. Ha pRe. 2 B3o6paJKeaa ~aCT& cT&ana nna BCilbiTaHBA. 3nec& ( 1) - nneTbr H3 

llJOp8nJOMBHHH, 2 - R81lYBROII 3U8M8HT0 3 - JK8CTKB8 paMKH. nnBTbl HMBTBpyiOT CT&Kno, 

o6ecn&'IHBaH npB oxna~&BHB DpHM&pHO OllHRBKOBb!e CO CTeKnOM (ao UpOTHBODOllO~HbiQ 110 

aanpaaneaHJO) nepeMemeHBB oTROCBT&n&ao BRilB&Bb!X npoKnanox. BayTpeaaHA o6~eM a Toro 

YCTpOl!CTB8 3aUOllHHllCR JKBill<HM a30TOM DOll llaBn&HH8M0 KOTOpoe MeHBUOCb HMnyUbCHO M8~

llY 6-2 aT. c noMOillbJO naeaMaTH~ecKHX xnanaaoa. YcTpol!cTBO norpy~anoc& B llb!Oap c JKBil-

KBM a30TOM. BaxyYM B llOBymK&X V a V 
4 

, V 
0 

H V 
6 

H3MepBnCR B6nH3H OTKa~HBaJO-

Ill&ro aacoca ( npoB3BOilHTen&aocT&JO 50 nl MBH} • .UnB onaoro H3 o6~eMoa ( V 
4 

) 'H3Mep e

HHB UpOBOilBUHCb TBK~e H B TO'Il<8 0 H8H6onee ynan&HHOl! OT MeCTa OTKa~KH. no 3THM llaHHblM 

oneaHaanHCb cpenaHe aaa~eaHB aai<yyMa B noeymeqabiX o6~eMax ( Ta6nana 2}. liaMep eaa<I 

UOI<a38nH, 'ITO BaKyyM BO BC&X noeyme~HblX 06~eM8X 6bin He xy~e BaKyyMa B c ywecTBYJ0-

/2/ 
lllBX KaMepax, HBnpBMep, paCCMOTp&RHOl! B • npH nepexone OT CT8TH'IeCKOrO pe~HMa ll8B-

U8HHH a 'KaMepaoM' o6wMe K llBB&MR'IeCKOMY eaxyyM aaMeTBO yny~ancB. Bb!no BbiBcae

ao TaK~e, 'ITO nocne nocTBJKeHHH pa6oqel! nnoTHOCTB paa~eMoa naaneaHe renHB a a anyeaoM 

3U8M8HTe MO~HO 3Ha~HTeUbHO CHH3HTb (no 20 aT) 6e3 yxynweHHH BBKyyMa B noaywe'IHbiX 

06'beM8X. 

6 ) liCUbiT8HRH Ra KpaTROCTb 

BbrnH npoeeneabr cnenHan&abre BCDbiTeHRB aa xpaTaocT& ynnoTaeaHB 6ea aaMeHbi HHilB 

eBbiX HpOKUallOK. nocne Ka~b!X 2()()()-3Q()()I(BKUOI) paCWBp&HHH-c~aTHH llpoB3BOilHUHCb OCTaHOB· 

xa, oTenneaHe no 0°C B aaTeM noeTopaoe oxna~neaBe. Bcero npoeeaeao ceM& UHKnoa ox

na~eHBH 6 ea 38MeHbl HHilB&BbiX npOKll81lOK 0 llpH'IeM K8~bll! pa3 B8KYYM llOBOilHUCH llO 38-

ll8HHOl! 'pa6oqeA' BenH'IHHbl (ae xy~e } MM pT. CT ,) nyTeM ll01l8'1H ll 8 BUeHHH B H81l YBHOl! 

aneMeHT. Yx:aaaHHoe KOnH'l9CTBO nuxnoB oxna)f{.QeHHst He stBnHeTcsr, rro-BHll.RMOMy , npenenb-

Rb!M 0 llOTOMy 'ITO B nponecce RCllbiT8HHl! H8 Kp8THOCTb He 6binO llOCTHrHy TO npeaen&H08 pa-

6o~ee ll8Bn8RB8 B H81lYBHOM 3UeM&RTe, a RCUbiT8HHH 6blllB HpBOCT8HOBUeHbl H3-38 HellOCTaT-

Ka BpeM&HB, 
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B) J1CilbtTaHHSI B pa60'IHX ycnOBHSIX 

3aKntO'IHT8itbH btM 3TallOM HCilbtTaHHII HBHiiHCb nepBbte llYCKH MeTpOBofl BOilOpOilHOl! ny-

3btpbKOBOii KaMepbt OYI.HYI Ha lKBilKOM BOilOpOAe, B xo11e KOTOpbtX 6btnH nony'!eHbt CHHMKH 

cnenoa aapstJKeHHbtX qacTHU. BaKyyM H3MepstncSI a6nH3H Hacoca H 6btn npH611H3RTenbHo paeea 

1.10-
1 

MM pT.CT. npH OL!H0Bp8M8HHOH OTKB'fKe BC8X iiOBYW8'1HblX 06'b8MOB OL!HHM HaCOCOM. 

fTpH nepBOM BOL!OpOL!HOM llYCKe B HaL!yBHOt1 3118M8HT llOL!aBanOCb L!BBi18HHe renHR 45 a T, 3Ha

'iHT8itbHO M8HbWee MaKCl!ManbHOrO pa6o'!ero L!BBi18Hl!R B HBL!YBHOM 3it8M8HTe ( 70 BT). fep

M8TH3BUliH llJ'H BTOpOM tlyCKe KB M epbt llOTpe6oBana H860itbWOrO YB8i1H'f8HHSI L!BBJI8HHR 

(no 50 a TM). T a KI!M o6pa30M, OCHOBH bte IITOrll 3Tl! X llYCKOB COBilBL!BIOT C BbiBOL!BMH CT8H

LlOBbiX HCn btTBHH ~ . noaTB8 p >K.0.8Hb1 B03MO>KHOCTb repM8Tli38UHH >KHllKOrO BOJlOpo.na no rR6KOA 

llOB8pXHOCTR HBllYBHOrO 3 n8M8H T 8 H B03MO)KHOCTb MIIOrOKp8THOro ynnOTH8HHSI K8M8pbt 683 

pa36opKt<. 

B 3BKiltO'Ie Hne aBTOpbt BbtpaJKBIOT 6naronapHO CTb 3.8. Ko3y6cxoMy aa ueHHbte coaeTbt, 

r . M. YIBaHOBy, B . H. AnMa3oBy, n.rr. THTOBoll, a TaKJKe COTPYilHHKaM 3KCnepHMeHTanbHbiX 

M BCTepcxnx n B3 OY!.HYI 3a y'faCTHe H llOMOmb B pa6oTe. 
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T a 6 n B II a 

napaMeTpbl RaAyBROro ynnoTR8HBB 6onbWHX BOAOpollRbiX ny3blpbKOBbiX KaMep 

OHHH 

Xo11 RanyBaoro aneMeaTa (H. a.) 

X MaKe. 

2. naBII8RH8 IIpH HCilbiTaHR!IX 

P (T = 77°K) 
npoB 

PaaMep 

1 M 

2,5 MM 

120 KrlcM 
2 

3 MaKCRManbHoe pa6oqee AaBneHRe 

p 
MaKe. 

4 PaAHyc Tpy6KH H.a. 

R cp. 

5 TonwHHa CTeHKB H.a. 

s 
6 PaAHyc BbiTecHHTen!l 

t BbiT. 

7 nRaMeTp npOKIIaAOK H3 RHAR!I 

a 

naaneHB8 B IIOBYUJKaX 

p R3M. 

MM Hg 

70 KrfCM 
2 

10,6 MM 

0,8 MM 

g MM 

3,0 MM 

T a 6 n H n a 2 

- 7.10 

7 

KaMepbi 

2M 

3,2 MM 

100 KrlcM 
2 

70 KrlcM 
2 

!3,1 MM 

0,8 MM 

12 MM 

3,0 MM 

-2 
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