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B XOAe pa6oT no C03AaH~~ KOnneKT~BHOro YCKOp~TenR TR~en~x 
~OHOB /KYT~/, npOBOA~M~X B 0TAene HOB~X MeTOAOB YCKOpeH~R 
O~R~, B03H~Kna Heo6xoA~MOCTb B~BOAa c~HxpoTpOHHoro ~3ny4eH~R 

~3 BaKYYMHOH KaMep~ KOMnpeccopa, TaK KaK OHO RBnReTCR ~H~op
MaT~BHbiM cpeACTBOM A~arHOCT~K~ 3neKTpOHHOrO KOnbl..la. np~ cy
~eCTBY~~~X napaMeTpax YCKOP~TenR cneKTP C~HXPOTPOHHOro ~3ny-
4eH~R ne~~T B OCHOBHOM B ~H~paKpaCHOH /~K/ o6nacT~. Per~cT
pai..I~R ~3ny4eH~R BeAeTCR B cneKTpanbHOM A~ana30He 1-8 MKM, 
n03TOMy MaTep~an BbiBOAHOrO OKHa, npe~Ae BCero, AOn~eH 6b1Tb 
npo3pa4eH e 3TOH o6nacT~ cneKTpa. KpoMe Toro, OKHO AOn~Ho 
o6ecne4~BaTb coxpaHeH~e e~coKoro eaKyyMa e KOMnpeccope 
/-lo-9 MM pT.CT./, ~cKn~4aR HaTeKaH~e ~ ra3oB~AeneH~e, cno
co6H~e cy~ecTeeHHO Hapyw~Tb eaKYYM e ycTaHOBKe. BbiCOK~H cTa-
6~nbHbiH BaKyyM RBnReTCR OAH~M ~3 He06XOA~MbiX ycnoB~H pafiOTbl 
ycKop~TenR. AocT~~eH~e TaKoro eaKyyMa npeAYCMaTp~eaeT An~Tenb
H~H nporpee KaMep~ KDMnpeccopa, a BMecTe c He~ ~ oKHa AnR e~

BOAa c~HxpoTpOHHoro ~3ny4eH~R, np~ TeMnepaType 300-350°C. Ec
TeCTBeHHo, 4TO repMeT~4HOCTb ynnOTHeH~R OKHa C onpaBOH He 
AOn~Ha HapywaTbCR, TaK KaK ~enaTenbHO MHOrOKpaTHOe ~CnOnb30-
BaH~e OKHa; OHO ADn~HO BbiAep~~BaTb CTOnb ~eCTK~e TepMoycnoB~R 
TaK~e MHOrOKpaTHO. 

B pa6oTaxll-5/paccMoTpeHo HecKonbKO eap~aHTOB s~coKoeaKyyM
HbiX nporpesaeMbiX ~K -oKoH AnR BbiBDAa ~3ny4eH~R. K co~aneH~~, 
H~ DA~H ~3 H~X He OKa3ancR np~eMneM~M B ycnoB~RX KYT~. npe~Ae 

ecero, eo scex 3T~x pa6oTax on~c~ea~TCR OKHa He6onbworo A~a
MeTpa /-30 MM/, y Hac me Tpe6oeanOCb A~aMeTpOM ]0 MM. B CBR3~ 
C 3T~M OKHO 3a C4eT nepenaAa aTMOC~epHoro AaBneH~R nOABepra
eTCR 3Ha4~TenbHO 6onbw~M HanpR~eH~RM. KpoMe Taro, repMeT~3a

LI~R OKOH s onpasax ocy~ecTBnReTCR c noMO~b~ nerKonnasK~x np~
noes It-a/ ~n~ opraH~4ecK~x cMon 12 .41, a no3TDMY np~ TeMnepaType 
o6e3ra~~BaH~R KaMep~ KoMnpeccopa /~50°C/ TaK~e ynnoTHeH~R 
fiYAYT n~60 nnaB~TbCR, C HapyweH~eM repMeT~4HOCT~ ynnOTHeH~R, 
n~60 K TOMY ~e RBnRTbCR ~CT04H~KOM ~HTeHC~BHOrO ra30B~AeneH~R 
B c~ny KpeK~Hra /n~pon~3a/ cMon. 

TaK~M o6pa30M, pa3pa60TKa KOHCTPYKLI~~ OKHa AnR BbiBOAa OIHXpO
TPOHHOro ~any4eH~R ~H~paKpacHoro A~ana3oHa ~3 KaMep~ KOMnpec
copa KYT~ oKa3anacb Heo6xoA~MOCTb~. B c~ny cne1..1~~~4ecK~x ycno
B~H pa6oT~ YCKOp~TenR 6~n~ Hano~eH~ meCTK~e Tpe6osaH~R Ha B~
fiop MaTep~anoe AnR OKHa ~ onpas~. KpoMe cneKTpanbH~x ~ Mexa
H~4eCK~x Tpe6oeaH~H, npeAbRBnReMbiX K OKHY, ero onpaey Heo6xo-
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AHMO 6~n0 B~nonHHTb H3 HeMarHHTHOrO TepMOCTOHKOrO MeTanna; 
rasoB~AeneHHe H3 MaTepHana OKHa H onpae~ He AOnmHo saMeTHO 
YXYAWaTb BaKyyM B KOMnpeccope. 

npH peweHHH 3TOH 3aAa4H B Ka4eCTBe OnTH4eCKOrO MaTepHana 
An~ H3rOTOBneHH~ OKHa 6~na B~6paHa OnTH4eCKa~ KepaMHKa - nOnH
KpHCTannH4eCKHH MaTepHan, C04eTaiOIIIHH B~COKHe KOHCTPYKI.IHOHH~e 
xapaKTepHCTHKH /H30TpOnHOCTb MeXaHH4eCKHX CBOHCTB/ C XOPOWeH 
npoapa4HOCTb~ e HK-o6nacTH cneKTpa. no npospa4HOCTH e o6na
CTH 1-8 MKM BeCbMa noAXOAHT OnTH4eCKa~ KepaMHKa K0-1/6/Ha OC
HOBe ~TOPHCTOro MarHH~. BMeCTe C TeM OHa xapaKTepH3yeTC~ B~
COKOH MeXaHH4eCKOH np04HOCTb~ -10 Kf /MM 2 /B HeCKOnbKO pa3 
npeBOCXOA~~eH np04HOCTb MOHOKpHCTannH4eCKOrO ~TOPHCTOrO nH
TH~ H 04eHb 6nH3KOH K np04HOCTH WHPOKO npHMeH~eMOrO CHnHKaT
HOrO onTH4eCKOro CTeKna K-8/, B~COKOH TepMo- H TennocToH
KOCTb~. K0-1 AnHTenbHo pa6oTocnoco6Ha npH TeMnepaType 300-
350 "C H nepenaAe AaeneHH~ -1 Kf /cM 2• B Ka4eCTBe MaTepHana An~ 
onpaBbl e~6paHa Hepmaee~~a~ cTanb. 

An~ C04neHeHH~ OKHa C MeTannH4eCKOH onpaBOH, YAOBneTBOp~~
~ero ycnOBH~M B~COKOro BaKyyMa, npHMeHeH MeTOA AH~~Y3HOHHOH 
ceapKH. npH 3TOM onpo6oeaHbl ABa npHeMa. 

nepB~H 3aKn~4anc~ B AH~~y3HOHHOH ceapKe AHCKa H3 rOTOBOH 
onTH4eCKOH KepaMHKH K0-1 c onpaeoH, a BTopoH - e coeMe~eHHH 
onepai.IHH H3rOTOBneHH~ OnTH4eCKOH KepaMHKH H3 B~COKOAHCnepcH

OHHOrO nopOWKa C OAHOBpeMeHHOH AH~~Y3HOHHOH CBapKOH nony4ae
MOH.KepaMHKH c MeTannH4eCKOH onpaeoH. BTopoH npHeM oKasanc~ 
6onee 3~eKTHBH~M H HaAe*H~M. On~T noKasan, 4TO coxpaHeHHe 
repMeTH4Horo co4neHeHH~ OKHa H3 K0-1 c onpaeoH npH HX oxnam
AeHHH OT TeMnepaTyp~ H3rOTOBneHH~ AO pa6o4eH onpeAen~eTC~ 
COOTHOWeHHeM HX K03~~HLIHeHTOB Tennoeoro pacwHpeHH~ /KTP/. B 
TOM cny4ae, KOrAa KTP onpae~ 6bln HHme KTP K0-1 /cny4aH THTa
Hoeoro cnnaea or-4/7/H K0-1, KTP npH 20-400°C COOTBeTCTBeHHO 
paeH~ 9·10-60 c-1 H 12,5 ·10-6°C-1 I, eaKYYMHonnoTHoe co4neHeHHe 
npH oxnamAeHHH paapywanocb e cHny xpynKOCTH onTH4eCKOH Kepa
MHKH K0-1 npH KOMHaTH~X TeMnepaTypax H B03HHKa~~HX npH 3TOM 
3Ha4HTenbH~X pacT~rHBa~~HX Hanp~meHHH, BenH4HHa KOTOp~X MOmeT 
6~Tb Ol.leHeHa COOTHOWeHHeM 

a =8·E=E·a·~T. 
rAe a - Hanp~meHHe pacT~meHH~; E- MOAYnb IOHra; 8- OTHOCH
TenbHoe YAnHHeHHe; a - K03~~HLIHeHT nHHeHHOro paCWHpeHH~; ~T
H3MeHeHHe TeMnepaTyp~. 

Ha OCHOBe 3TOrO 6~n CAenaH BbiBOA 0 He06XOAHMOCTH C06n~AeHH~ 
TaKHX ycnOBHH, 4T06bl npH oxnamAeHHH OKHO nOCTO~HHO HaXOAHnOCb 
nOA B03AeHCTBHeM nyCTb He6onbWHX, HO o6~3aTenbHO CmHMa~~HX 
Hanp~meHHH. Co6n~AeHHe 3Toro ycnoeH~ noTpe6oeano Bbl6opa MaTe
pHana An~ H3roToeneHH~ onpae~ oKHa c HecKonbKO 6onbWHM KTP, 
4eM y K0-1. An~ yCKOpHTen~ T~men~x HOHOB KOHCTPYKI.IHOHH~M Ma
TepHanoM ~en~eTc~ Hepmaee~~a~ cTanb. 
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Pnc.1. BHemHHA B~ nHwpaKpacHoro 
OKHa, 

Pnc.2. KOHCTPYK~H OKHa: 1 - ~CK 
HS OllTHqecKoA KepaMHKH K0-1; 2-
onpaBa c ToHKocTeHHNM pasrpysoq- ~ 
HhlM rowpoM; 3 - npHEUM~ $naHeQ; 
4 - naTpy6oK B~BOAa CHHXpOTPOHHOro 
HSnyqeHHH; 5 - ynnOTHHTenbHaH Me
TannHqecKan npoKnaAKa. 
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6~nH H3rOTOBneH~ H HCn~TaH~ onpae~ pa3nH4HOH KOHCTPYKI.IHH ·' 
H3 HepmaBeiOilleH AHaMarHHTHOH CTanH 1X18H9T /S/jKTP npH 20-400°C= 
= 17·10-6 °C-1 /. Bo ecex cny4a~x HapyweHH~ repMeTH4HOCTH e o6-
nacTH AH~Y3HOHHo-ceapHoro wea He Ha6n~Aanocb. 0AHaKo Ha6n~
AanHCb cny4aH, KOrAa OKHa paapywanHCb BAOnb nnOCKOCTH AHCKa 
nOA AeHCTBHeM 3Ha4HTenbH~X CmHMa~~HX Hanp~meHHH, B CHny OTCyT
CTBH~ B03MOmHOCTH nOA60pa COCTaea Hepmaee~~HX nerHpOBaHH~X 
AHaMarHHTH~x cnnaeoe c 1.1enb~ yMeHbWeHH~ 6onbWHx cmHMa~~Hx Ha
np~meHHH Hs-aa pasHOCTH KTP onpae~ H OKHa, a TaKme ycTpaHeHH~ 
Hanp~meHHH H KPYT~~HX MOMeHTOB, B03HHKa~~HX npH ynnOTHeHHH 
OKHa B onpaee C noMO~b~ MeTannH4eCKOH npoKnaAKH Ha BaKYYMHOH 
CHCTeMe, 6~no npeAnOmeHO yKa3aHH~e Hanp~meHH~ CHHMaTb nyTeM 
npOT04KH Ha KOnbl.leBOH onpaee TOHKOCTeHHOrO ynpyrOAe~OpMHpye
MOrO paarpyso4Horo ro~pa. 0KHa H3 K0-1 e onpaeax TaKoH KOH
CTPYKLIHH, KaK noKasan on~T, AOnycKa~T MHOrOKpaTH~H AnHTenbH~H 
nporpee npH TeMnepaType 400-450°C 6ea HapyweHH~ repMeTH4HOCTH 
co4neHeHH~ Ha rpaHHI.Ie OKHa c onpaeol:i. 

Ha PHC,l noKa3aH o6~HH BHA OKHa, Ha PHC.2- pa3pe3 OKHa 
B co6paHHOM BHAe. KOHCTPYKTHBHO OKHO npeACTaBn~eT C060H nnocKo-
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napannenbH~H AHCK /1/ H3 OnTH4eCKOH KepaMHKH B onpaee /2/ H3 
Hep*aee~~eH CTanH C TOHKOCTeHH~M ro~pOM. CeeTOBOH AHaMeTp oK
Ha 70 MM npH TOn~HHe 4 MM. BHeWHHH AHaMeTp onpae~ 155 MM. 
KpenneHHe Ha BaKyyMHOH CHCTeMe /4/ ocy~eCTBnReTCR 4epe3 Me
TannH4eCKY~ npoKnaAKY /5/ C nOMO~b~ nPH*HMHOrO ~naH~a /3/. 
KpoMe yMeHbWeHHR MeXaHH4eCKHX HanpR*eHHH B onpaee TOHKOCTeH
H~H ro~p noseonReT ycTpaHHTb B03AeHCTBHe KPYTR~ero MOMeHTa Ha 
AHCK K0-1 npH KpenneHHH OKHa K BaKyyMHOH CHCTeMe. 

BaKyyMH~e HCn~TaHHR OKOH npOBOAHnHCb B ABa 3Tana. nepBOHa-
4anbHO OKHa HCn~T~BanHCb cpasy *e nocne AH~~Y3HOHHOH ceapKH 
K0-1 C onpaBOH. ~naHe~ C OKHOM ycTaHaBnHBanCR Ha BaKyyMHOH 
CHCTeMe BA-05-4np/9/H npOH3BOAHnacb OTKa4Ka B Te4eHHe 8 4 AO 
AaeneHHR 1,5·10-5 MM pT.cT. npH KOMHaTHOH TeMnepaType. B cny-
4ae OTCYTCTBHR MHKpOTpe~HH OKHO nonHpOeanOCb, a onpaea o6pa-
6aT~Banacb Ha TOKapHOM CTaHKe. nocne 4HCTOBOH MeXaHH4eCKOH 
o6pa60TKH onpaBbl H OKHa cornaCHO OnTH4eCKHM H BaKyyMH~M Tpe6o
BaHHRM npOBOAHnOCb ~Cn~TaHHe Ha BaKyyMHOM CTeHAe B *eCTKOM TeM
nepaTypHOM pe*HMe C nporpeBOM AO 600~ B Te4eHHe CyTOK. npo
eepKa repMeTH4HOCTH C04neHeHHR OKHa C onpaBOH npOBOAHnaCb C 
nOMO~b~ renHeeoro Te4eHCKaTenR nTH-7A/tO/ 4YBCTBHTenbHOCTb~ 
4•10-12n MM pT.CT./C. KaK npaBHno, BCe OKHa, He HMe~~He 
BHAHM~X Ae~eKTOB, B03HHKWHX npH npeccoeaHHH, npoeepKy Ha CTeH
Ae npoXOAHnH ycnewHo. 

rasoB~AeneHHe c noeepxHocTH onTH4eCKOH KepaMHKH K0-1 npH 
nporpeee o6pas~a AO 600~ H npH eaKyyMe -10-9 MM pT.CT. He 
npeB~waeT 7·10-7 n MM pT.CT./C H He npenRTCTByeT AOCTH*eHH~ 
a KaMepe KOMnpeccopa e~coKoro eaKyyMa I 10-9 MM pT.CT./. 

KpoMe HCcneAOBaHHH OKOH B onpaeax H3 Hep*aBe~~eH CTanH 
1X18H9T, KTP KOTOPOH no4TH a nonTopa pasa 6onbwe KTP onTH4e
CKOH KepaMHKH K0-1, HaMH 6~nH HsroToeneH~ H npoeepeH~ OKHa Ta
KHX *e pasMepoe a onpaee H3 o6~4HOH yrnepoAHCTOH cTanH CT-3, 
KTP KoTopoH 6nH30K K KTP K0-1. BaKyyMH~e Hcn~TaHHR TaK*e no
KasanH nonHy~ pa60TOCnOC06HOCTb TaKHX OKOH B B~COKOBaKyyMH~X 
YCTaHOBKaX. 

TaKHM o6pa30M, cnoco6 C03AaHHR OKOH H3 OnTH4eCKOH KepaMHKH 
B MeTannH4eCKOH onpaee nyTeM COBMe~eHHR onepa~HH H3rOTOBneHHR 
OnTH4eCKOH KepaMHKH H3 B~COKOAHCnepCHOHHOrO nopOWKa C OAHO
epeMeHHOH AH~~Y3HOHHOH ceapKOH ee C MeTannH4eCKOH onpaBOH cy
~eCTBeHHO ynpo~aeT TeXHOnOrH~ nony4eHHR B~COKOBaKyyMH~X npo
rpeeaeM~X HK-oKOH H RBnReTcR eecbMa nepcneKTHBH~M AnR Hcnonb
soeaHHR B ycTaHOBKaX CO CBepXB~COKHM BaKyyMOM. 
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