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Bcne~CTBI1e pa~HoaKTI1BHOCTI1 TPI1T11R 3Kcnepi1MeHTanbH~e Hccne
~oeaHHR, B KOTOp~X OH 11CnOnb3yeTCR B 3Ha1.111TenbHbiX KOnl14eCTBax, 
Tpe6y~T coa~aH11R cne~11anbHOH HecTaH~apTHOH annapaTyp~. B He
~aeHo e~nonHeHH~x HaMH Ha npOTOHHOM CI1HXP0~11KnOTpOHe OHRH 
OnbiTaX no 11CCne~OBaHH~ KaTanl13a OTpl1~aTenbH~MI1 M~-Me30HaMI1 
peaK~1111 CI1HTe3a R~ep ~eHTepi1R 11 TPI1T11R ( d+ t) Ill. 11CnOnb30-
eanacb raaoeaR MI1WeHb BbiCOKoro ~aeneHHR, KOTopaR aanonHRnacb 
CMeCb~ ~eHTepi1R 11 Tpi1T11R npH pa3ni11.1HWX KOH~eHTpa~I1RX KOMno
HeHT. H11me ~aeTCR onHCaHHe KOHCTpyK~I111 3TOH MI1WeHI1 C Yl.leTOM 
Toro, I.ITO TaKHe MHWeHH MOryT 11Cnonb30BaTbCR He TOnbKO B onw
TaX, no~06HWX HaWI1M, HO 11 B ~pyr11x 3KCnepi1MeHTaX • 

no ycnOBI1RM 3Kcnepi1MeHTa KOHCTPYK~11R M11WeHI1 ~onmHa 6~na 
y~oeneTBOPRTb PR~y Tpe6oeaHHH. 

1. ~Hana30H pa60I.IHX TeMnepaTyp T-OT -196°C ~0 +400°C. 
2. MaKCHManbHOe ~aeneHI1e raaoeoH CMec11 - 55 aTM. 
3. Ton~HHa CTeHOK MHWeHH - MI1HHManbHO B03MOmHaR. 
4. Ben111.111Ha raaoew~eneHI1R co cTeHOK MHWeHI1 BHYTPb pa6o

l.lero o6beMa - He 6onbwe 10-4 MM pT.cT./1.1 np11 T =400°C, I.ITo 
rapaHTHpyeT COXpaHeHHe He06XO~HMOH 411CT0Tbl aanonHR~eH MHUJe
HH (02+ T 2 ) - CMecH no CYMMapH~M npHMecRM · N 
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Ha ypoeHe He 6onee 2.10-7 o6.1.1. 
5. 06ecriel.leHHe 6eaonacHOCTH np11 pa6oTe c 6onbWI1MH KOnl14ecT

eaMH raaoo6paaHoro TPI1T11R /a HawHx onbiTax- 5000 K11/. 
6. ,llH¢¢Y3111l TPHTHR l.lepe3 CTeHK11 MHWeHI1 np11 T =400° C - He 

6onee 0,1 cM3 /I.I /- 0,25 K11/1.1/. 
7. PaccT01lH11e MemAY MHWeHb~ 11 OKpyma~~I1M11 ee C~I1HTHnnR~I10H

HWMH Cl.leT4HKaMH, peri1CTpHpy~~HMH HeHTpOHW OT peaK~1111 CHHTe3a 
Sl~ep d 11 t 11 3neKTPOHbl OT pacna~a M~OHOB, - MHH11ManbHO B03MOm
HOe. 

8. TeMnepaTypa C~I1HTHnnHTopoe cl.leTI.I11KOB - He ewwe 30°C. 

KOHCTPYKUHR MHWEHH 

06~HH BH~ MHWeHH npi1BeAeH Ha PHCYHKe. M11WeHb /1/ npe~cTae
nHeT C060~ ~11ni1H~PHI.IeCKHH COCY~ 06beMOM 3,25 n, 113rOTOBneHHWH 
113 Hepmaee~~eH cTan11 X18HlOT. ~11aMeTp cocy~a - 130 MM, ~ni1-
Ha - 250 MM, TOn~HHa CTeHOK - 3 MM. 

8b16op Hepmaee~~eH CTan11 e Kal.lecTee MaTep11ana Kopnyca MI1WeHI1 
n03BOnReT Y~OBneTBOpSlTb Tpe6oeaHI1RM B~COKOH MeXaHI14eCKOH npol.l-
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1 - MHWeHb, 2 - BaKyyMH~H KOmyx, 3 - MaHOMeTp, 4 -
npOBOilOKa HarpeeaTeilR, 5 - KepaMH4eCKHe 6yCbl, 6 - MeAHaR 
Tpy6Ka HarpeBaTeilR, 7 - Tpy6Ka oxnamAeHHR MHWeHH mHAKHM 
a30TOM, 8 - KpHCTailil CsJ(Tl), 9 - nOilbiH CBeTOBOA, 
10- TepMonapa, 11 - TenilOBOH 3KpaH, 12- Tpy6Ka BOARHOrO 
oxnamAeHHR, 13 - CHilb<!>OHHbiH eeHTHilb, 14 - ¢IlaHe~ BaKyyM
HOrO Komyxa, 15 - nnaCTHKOBble C~HHTHililRTOpbl, 16 - MeAHbiH 
3KpaH, oxnamAaeMbiH npOT04HOH BOAOH, 17 - CBeTOBOA H3 op
raHH4eCKOro CTeKna, 18 - ynnoTHeHHe H3 ¢ToponnacTa. 

HOCTH ee H OCy~eCTBilRTb 3¢¢eKTHBHy~ BaKyyMHO-TepMH4eCKY~ Tpe
HHPOBKy MHWeHH npH TeMnepaType 400°C nepeA 3anonHeHHeM ee pa-
6o4eH ra30BOH CMeCb~ C ~eilb~ yMeHbWeHHR ra30Bb1AeileHHR CO CTe
HOK BO epeMR 3KCnepHMeHTOB. HcnOilb30BaHHe Hepmaee~~eH CTailH 
~enecoo6paaHo TaKme noTOMY, 4TO OHa YAOBileTBOpReT Tpe6oeaHH~ 
AOCTaT04HO MailOH AH¢$y3HH TpHTHR npH BbiCOKOH TeMnepaType 121 . 

JlnR TOro, 4T06~ rapaHTHpOBaTb 6eaonaCHOCTb pa60Tbl nepCOHa
na npH CilY4aHHOH paarepMeTH3a~HH MHWeHH /1/, OHa H HenocpeA
CTBeHHO CBR3aHHble C He~ MaHOMeTp /3/ H CHilb<!>OHHbiH BeHTHilb 
/13/ 6biilH noMe~eHbi BHYTPb BaKyyMHO-nilOTHOrO KOmyxa /2/, KOTO
PbiH 6b1Il coeAHHeH c 6annacTHbiM pe3epayapoM. CyMMapHbiH o6"beM 
Komyxa H pe3epsyapa /130 n/ 6bln · Bbl6paH TaKHM, 4T06bl AaBneHHe 
8 HeM CMeCH D2+T2 npH pa3repMeTH3a~HH MHWeHH He npeBbJC~IlO 
0,6 aTM. WTOK BeHTHilR /13/ 6b1Il BbiBeAeH Hapymy BaKYYMHOrO KO
myxa /2/ 4epe3 canbHHKoeoe ynnoTHeHHe Ha ¢naH~e /14/. no yc
noeHRM OnbiTa B BaKyyMHOM KOmyxe HaXOAHilCR TaKme KpHCTailil 
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CsJ(Tl) /8/ c nonbiM ceeToBOAOM /9/ OAHOro H3 AeTeKTopoe ene
Ta~~Hx B MHWeHb M~OHOB. noeepXHOCTb CBeTOBOAa HHKeilHpOBailaCb 
H nonHpoeanacb. 

nepeA c6opKOH MHWeHH 6b1Ila npoeeAeHa peHTreHorpa¢HR ecex ee 
ceapHbiX weoe. C6opKa ycTaHOBKH npoBOAHilaCb npH T~aTenbHOM 

C06Il~AeHHH Tpe6oeaHHH BaKYYMHOH rH rHeHbl. 

CHCTEMA HAfPEBA H OXnAmAEHHA MHWEHH 

B Ka4eCTBe HarpeBaTeilR MHWeHH /eM. pHCYHOK/ HCnOilb30Banacb 
-npOBOilOKa /4/ AHaMeTpOM 1 MM H3 BbiCOKOOMHOrO cnnaea 3H-626, 
npony~eHHaR BHYTPH MeAHOH Tpy6KH /6/ IAHaMeTp - 8 MM H TOil~HHa 
CTeHKH -· 2 MM/, npHnaRHHOH K KOpnycy MHWeHH /1/ TBepAbiM npH
noeM nCP-72. 3neKTpH4eCKaR H30IlR~HR npoBOilOKH OT Tpy6KH ocy
~eCTBilRilaCb C nOMO~b~ KepaMH4eCKHX 6yc /5/. 

OxnamAeHHe MHWeHH npoH3BOAHilOCb nyTeM npoAyBa napoe a30Ta 
4epe3 MeAHY~ Tpy6Ky /7/, TaKme npHnaRHHY~ K Kopnycy MHWeHH. 

TeMnepaTypa MHWeHH H3MepRnacb ABYMR TepMonapaMH XpOMenb
Konenb I 10/. To4HOCTb H3MepeHHH cocTaenRna + 3 °, 4TO arion He 
YAOBileTBOpRno Tpe6oeaHHRM 3KcnepHMeHTa. -

Y4HTb1BaR TO o6~TORTeilbCTeo, 4TO cornacHo ycnoBHRM 3KcnepH
MeHTa eoKpyr eaKyyMHoro Komyxa ennoTHY~ pacnonaranHcb AeTeK
TOpbl C nnaCTH4eCKHMH C~HHTHililRTOpaMH /15/, a BHYTPH Hero Ha
XOAHilCR c~HHTHililRTop Cs J (Tl) !81, Heo6xoAHMO 6blno cy~ecTeew 
HO yMeHbWHTb TenilOOTBOA OT MHWeHH 3a C4eT IlY4eHcnycKaHHR 
H TennonpoBOAHOCTH ocTaT04HbiX ra3oe e eaKyyMHOM Komyxe I ea
KYYM COCTaBilReT 10-2+10-S MM pT.CT./. HapymHaR noeepXHOCTb 
MHWeHH nOilHpoeanacb. MHWeHb OKpymanacb 4-cilOHHbJM TennOBbiM 
3KpaHoM I 11 I H3 nonHpoaaHHbiX ro¢pHpoeaHHbiX ¢onbr /Hepmaee~~aR 
cTanb X18H10T/ TOil~HHOH 80 MKM. 

npHMeHeHHe Tennosoro 3KpaHa n03BOilHilO CHH3HTb 3IleKTpH4eCKY~ 
MO~HOCTb, nOABOAHMy~ K HarpeeaTen~, c 430 AO 70 BT npH T = 
= 400°C H TeM CaMbiM pe3KO nOBbiCHTb HaAemHOCTb pa60Tbl Harpe
BaTeilR, 4TO BeCbMa aamHO npH HCnOil_b30BaHHH TPHTHeBOH MHWeHH 
BbJCOKOH aKTHBHOCTH. 

Tenno OT CTeHOK BaKYYMHOrO KOmyxa H nonoro CBeTOBOAa C~HH
THililRTOpa CsJ(Tl)AOnOilHHTeilbHO OTBOAHilOCb C noMO~b~ MeAHOrO 
3KpaHa I 16/, KOTOPbiH oxnamAancR npoT04HOA BOAOA. B pe3yilbTaTe 
npHHRTbiX Mep TeMnepaTypa BCeX OKpymaBWHX MHWeHb C~HHTHililRTOPOB 

He npeeblwana 26°C. 
Pa3pa6oTaHHaR H C03AaHHaR HaMH ra30BaR MHWeHb n03BOilHila 

npOBOAHTb AilHTeilbHble 3KCn03H~HH /500 4/ Ha ny4Ke M~OHOB. 

B 3aKI1~4eHHe aBTOPbl Bblpama~T 6naroAapHOCTb A. T. BacHneHKO 
3a ~eHH~e COBeTbl npH KOHCTPYHPOBaHHH MHWeHH, B. f. Ca30HOBY 3a 
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onepaTI1BHYIO OpraHH3a~HIO pa60T no C03,qaHHIO YCTaHOBKH B MaCTep
CKHX. na6opaTOpHH, H.H.CeMeHOBy, r.~.Hcaeey, M.M. neTpOBCKOMy 
aa c6opKy H Hana,qKy yanoe MHWeHH, noMO~b npH ee aKcnnyaTa~HH, 
A.n.AHTHnoey aa noMo~b e npoee,qeHHH ceapol!Hbrx H peHTreHorpa
~HlleCKHX pa6oT. 
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