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BBE.UEHHE 

CTpOIITeJibCTBO HOBblX yc1wp1neneii H CO3,n;rume Ha HHX 3KCnepHMeH

TaJibHblX ycTaHOBOK Bee 6oJibWHX pa3Mepoa npe,n;'bHBJIHIOT HOBbie Tpe6o

BaHHH K TeXHOJIOrHH npOH3BO.D;CTBa 3JieMeHTOB .n;eTeKTopoa. B OCHOBHOM 

3TO CBH3aHO C WHpOKHM HCilOJlb3OBaHHeM B 3KCnepHMeHTax WHpOKO

anepTypHblX KaJIOpHMeTpOB THna "c3HABHq", MeTaJIJI - CUHHTHJIJIHTOP, 

c o6I.UHM q:HCJIOM CQHHTHJIJIHUHOHHbIX nJiaCTHH, ,n;ocrnraIOI.UHM ,n;eCHTKOB 

TblCflq WTyK • 

U:enbIO HaCTOHIQeii pa6oTbl HBJIHeTCH OilHCaHHe. xapaKTepHCTHK CQHH

THJIJIHQHOHHblX nJiaCTHH, nonyqeHHbIX no BblCOKOilpOH3B0.D;HTeJibHOH Tex

HOJIOrHH MeTOAOM JIHTbH no,n; .n;aBJieHHeM Ha TepMonJiaCTaBTOMaTax H cpaB

HeHHe HX C o6pa3QaMH, H3rOTOBJieHHblMH ,n;pyrHMH cnoco6aMH. YKa3aHHbie 

nJiaCTHHbl HMeIOT pa3Mep 142x146x5 MM3 H HCilOJib3YIOTCH B a,n;pOHHOM 

KaJIOPHMeTpe KOMilJleKca "MeqeHbie HeiiTpHHo" 11 /, CO3,D;aBaeMOM Ha 

cepnyXOBCKOM ycKOPHTeJie. • 

METO.U JIHThfI non .UABJIEHHEM 

BBHAY AOBOJibHO :>KeCTKHX cpoKOB CO3.D;aHHH ycTaHOBKH H 6oJibWOro 

qHCJia Tpe6yeMbIX CQHHTHJIJIHUHOHHblX nJiaCTHH (30 TblC. lllT.) Tpa.n;HUHOH

Hble cnoco6bI H3rOTOBJieHHH CQHHTHJIJIHTOpOB 6bIJIH npH3HaHbl HenpHeMJie

MbIMH. 

.UeiiCTBHTeJibHO, o6IQenpHHHTblH cnoco6 IlOJIHMepH3aQHH MOHOMepa CTH

pona 6JIOqffblM MeTOAOM B q>OpMe H3 JIHCTOBoro aJIIOMHHHH C nocne,n;yroIQeii 

MeXaHHqeCKOH o6pa6oTKOH HJIH pacnJiaBJieHHeM nonyqeHHoro CQHHTHJIJIH

QHOHHOro 6JIOKa B aBTOKJiaBe H BbI,n;aBJIHBaHHeM paCnJiaBa qepe3 IlJIOCKO

IQeJieByIO q>HJibepy 12 / npHBeJI 6bl K 6oJibWHM Tpy,n;'o3aTpaTaM, KOTOpb1e B 

ycJIOB.HHX 3arpy)J(eHHOCTH npoH3BOACTBa coCTaBHJIH 6bI HeCKOJibKO ·JleT • 

KpoMe Toro, MeTOA 6noquoii IlOJIHMepH3aQHH CTHpoJia He 6e3onaceH, T.K. 

CT:HpOJI TOKC:HqeH, B3pbmo- H no:>Kapoonaceu, He.D;OCTaTKOM ero TaK:>Ke HBJIH

eTCH CJIO:>KHOCTb Termoomo,n;a npH IlOJIHMepH3aQHH CTHpona (TenJioTa IlOJIH

MepH3aUHH CTHpona 685 K.[{:>K/Kr) H3-3a BhICoKoii BH3Kocrn peaKUHOHHOii 

Macchi H 6onhwoji npo,n;oJI:>KHTeJihHOCTH npoQecca. IlosToMy aBTopaMH .n;aH

Horo cnoco6a pa3pa6oTaHa H BHe.n;peHa B npoMbIWJieHHOCTb BbICOKOilpOH3-

BO,D;HTeJibHaH TeXHOJIOrHH H3rOTOBJieHHH CQHHTHJIJIHT~POB MeTOAOM JIHTbH 
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no,n ,naanem1eM Ha TepMonnacTa.BTOMaTax 13 1
• CornacHo 3TOH TexHononm 

Ha HatJanbHOM 3Tane MeTOAOM cyxoro CMeuurnamrn nplffOTOBJIHeTCH KOM
n03HUHH Ha ocHOBe npOMbrnrneHHoro rpaHynnpoBaHHOro nonncTnpona 
IlCM-115 n ,nByx cneKTpocMemaromnx ,no6aaoK. B KatJecrne nepBHtJHOH 
moMHHecu;npyromeii ,no6aaKH ncnonL3yeTcH PPO (KOHU:eHTpau;nH-1,5%), 
B KatJeCTBe BTOpHtJHoii - POPOP (0,05%). Ha ,naHHOM :nane 6onLrnoe 3Ha
tJeHne npn,naeTCH KOHTponro 3a CTeneHblO BJiroKHOCTH HCXO,D;HblX KOMno
HeHTOB, n6o 3THM BO MHOrOM onpe,nenHeTCH KatJeCTBO H3,nennii. Ilpnro
TOBJieHHaH CMeCb 3arpy)KaeTCH B TepMonnaCTa.BTOMaT, Ha KOTOpOM pacno
naraeTCH JIHTbeBaH cpopMa, COOTBeTCTByromaH Tpe6yeMblM pa3MepaM 
H cpopMe nnacTHH. BpeMH H3rOTOBJieHHH O,D;HOH nnaCTHHbl npn TeMnepa
Type pacnnaBa 170;-210° C n co3,naBaeMoM ,naaneHnn ~ 150 Krc/cM2 co
CTaBHno OKOJIO ABYX MHHyT. Bnaro,napH TOMy, lJTO ocpopMJIHlOLUHe noBepx
HOCTH JIHTbeBOH npecc-cpopMbl o6pa6oTaHhl no ,neBHTOMY KJiaccy lJHCTOThl, 
nonytJaeMbie CUHHTHJIJIHUHOHHhie nnaCTHHhl He Tpe6yroT ,nanLHeiirneii Mexa
HHtJeCKOH o6pa60TKH H Henocpe,nCTBeHHO HCnOJih3yeTCH npn c6opKe Mo,ny
neii a,npoHHOro KanopnMeTpa KoMnneKca "MetJeHhie HeiiTpHHO". KoHT
ponLHl>Ie H3MepeHHH ra6apHTHblX pa3MepoB H TOJII.UHH nonytJaeMhIX JIHTbe
BbIX Cl.J;HHTHJIJIHTOpOB noKa3anH, lJTO npe,nJIO)KeHHhlH cnoco6 H3rOTOBJieHHH 
o6na,naeT OtJeHb xoporneii nOBTOpHeMOCTblO._ OT.KJIOHeHHH pa3MepoB nna
CTHH OT cpe,nHHX 3HatJeHHH He npeBhilllanH 0,1 MM. 

XAP AKTEPHCTl1Kl1 CIJ;HHTHJIJIHTOPOB 

O,nHOH H3 OCHOBHhlX xapaKTepHCTHK KanopnMeTpOB HBJIHeTCH pa3pe
rneHHe no 3Heprnn, .BKJia,D; B KOTopoe, HapH,D;y co MHOrHMH ,npyrHMH cpaK
TopaMH, o6ycnOBJieH n CBOHCTBaMH npnMeHHeMhlX CUHHTHJIJIHTOpOB, B tJaCT
HOCTH, MX CBeTOBbIXOAOM H npo3patJHOCTbl0 14 

'· .[(JIH cpaaHeHHH no 3THM 
napaMeTpaM C HMelOLUHMHCH 06pa3u;aMH, nonytJeHHhIMH 3KCTpy3HOHHhlM 
cnoco6oM 12 ', Bbipe3aHHhIMH H3 nonnMepH30BaHHOro CUHHTHJIJIHUHOHHOro 
6noKa C nocne,nyromeii MexanntJeCKOH o6pa6oTKOH 15 

/ H H3rOTOBJieHHhIMH 
B r,z:i;P noJIHMepn3au;neii Me)K,D;y CTeKJiaMH ( OCHOBa - nonnMeTHJIMeTa
KpHJiaT, ,no6aaKn: 3% Haq>TanHHa + 1% PPO + 0,01% POPOP) 16 1

, 6bmo 
npoBe,neHo BbI6opotJHoe H3ytJeHne nepBblX 4000 CUHHTHJIJIHUHOHHblX nna
CTHH, nonytJeHHhlX MeTOAOM JIHTbH no.n Aa.BJieHHeM. l13MepeHHH npOBOAH
JIHCb TOKOBhIM MeTOAOM no cxeMe, npHBe,D;eHHOH Ha pnc.1, C HCnOJib30Ba
HHeM pa,nnoaKTHBHOI'O HCTOlJHHKa 9 0 Sr, <1>3Y-110, <1>3Y-84-3 H nepexo,nHhlX 
CBeTOBOAOB H3 oprcTeKJia COOTBeTCTBYlOI.UHX pa3MepoB H cetJeHHH. <1>3Y 
coe,nHHHJII!Cb co CBeTOBO,D;aMH 6e3 onTHtJeCKOH CMa3KH npOCTOH CThlKOB
KOH. .[(JIH ycTpaHeHHH · 3cpcpeKTa OTpa)KeffHH CUHHTHJIJIHl.J;HOHHOro CBeTa 
npOTHBOnOJIO)KffblH OT <1>3Y TOpeu nnacTHHbl 3aKphIBanCH tJepHOH neHTOH 
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PHc.1. CxeMa H3MepeHHH onTH'!eCKHX CBOHCTB 

Cl.lHHTHJimlTOpoB: 1 - <I>3Y, 2 - CBeTOBOJ:l, 

3 - HCCnep;yeMblH Cl.lHHTHJlilHTOp, 4 - PaJ:tHO

aKTHBHhIH HCTOqHHK. 

N2 Tun Pa3Meph1, 
n/n CUHHTHJIJIHTOpa MM 

1. BnotJHhIH, 142x146xl0 
JIB3 OHHH 

2. 3KCTpy,nnpoBaHHbIH, 1!12x148x5 
l1<l>B3 (CepnyxoB) 

3. JlnTbeBon, 142x146x5 
JIB3 OHHH 

4. IlonnMepH30BaHHhIH 150x149x5 
Me)K)J.y CTeKJiaMH ' 
H<l>B3 (UoiiTeH, r.,[(P) 

I ' '~• 

~1~~3 
Ta6nH1.1a 

CBeTOBhlXOA, Ilpo3patJHOCTb 
OTH.e,n. X,cM 

0,9 50-80 

1 70-90 

1 80-100 

0,8 70-80 

Ha OilTHlJecKOM KOHTaKTe. B Ta6nnu:e yKa3aHbl THn CUHHTHJIJIHTOpa, ero 
pa3Mephl, CBeTOBblXOA H npo3patJHOCTb (AJIHHa ocna6neHHH H3JiytJeHHH 
B e pa3) • TaKHM o6pa30M, KaK noKa3anH nccne.noBaHHH, Cl.J;HHTHJIJIHUHOH
Hhle xapaK~epHCTHKH JIHTbeBbIX noJIHCTHPOJibHhlX CUHHTHJIJIHUHOHHblX nna
CTHH He ycTynaroT xapaKTepHCTHKaM o6pa31.J;OB, H3rOTOBJieHHhlX no panee 
npHMeHHBlllHMCH TexnonorHHM npn ncnoJib30BaHHH OAHHX H TeX )Ke JllOMH
Hecu:npyro1.UHX .no6aBoK. HecKOJlbKO 6onbll1Yl0 npo3patJHOCTb JIHTbeBblX 
nnaCTHH no cpa.BHeHHlO C ,npyrHMH MO)KHO 061,HcHHTb, nO-BHAHMOMy' BhICO
KHM KatJeCTBOM noBepXHOCTH H opneHTaU:Heii MoneKyn nonnMepa B HanpaB
neHHH BnphlCKa pa3orpeTOH Cl.J;HHTHJIJIHUHOHHOH MaCCbl B npecc-cpopMy 
( cornacHo npoBe,neHHhIM H3MepeHHHM, o,nnopo.nHoCTb CBeToco6npannH 
nnacTHH BAOJib HanpaaneHHH BnphlCKa OKa3anacb npnMepHO Ha 5% Bhlllle, 
tJeM B nonepetJHOM HanpaBneHHH). 

C UeJiblO H3ytJeHHH pa36poca no CBeTOBhlXOAY H npo3patJHOCTH Ha nap
THH 'CUHHTHJIJIHUHOHHhlX nnaCTHH 6hIJIO npoMepHHO 200 o6pa3UOB. Pe3yJib
TaThl npe,ncTaBJieHhI Ha pnc.2. l13MepeHHH noKa3anH cra6HJibHOCTb xapaK
TepncTHK B npe,nenax ± 10%. 

Ha pnc.3 npHBe,neHbl 3aBHCHMOCTH cpe,nHeii aMnJIHTYAhl CHrHana OT 
pa.nnoaKTHBHoro {3-HCTOlJHHKa npn pa3JIHlJHhlX BapnanTaX o6opatJHBaHHH 
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Bi omH.eA 
PHC.2. Pe3ym,TaTbl no H3MepeHHIO pa36poca nonHCTHpOJibHbIX CUllHTHJIJl.llQHOH

HblX nnaCTllH (Ha napTHH 200 WT.), H3rOTOBJieHHblX MeTOAOM JlHTb.11 nOA AaBne

HHeM: a) -no CBeTOBbIXOAY, 6) - no npo3pa'1HOCTH. 

!Zll-,------------- PHc.3. 3aaHCHMOCTb cpeAHeH aMnJIHTYAbl 

I CHrnana OT /3·HCTO'IHHKa B nnacnme CUHH

THJIJl.llTOpa pa3MepoM 142x146 MM2 OT pac

CTO.IIHH.11 Y AO CBeTOBOAa-nepeH3JIY'laTeJI.II: 

□ - nnacnma o6epHyTa aJIIOMHHH3Hp0BaHHbIM 

MaiinapoM, o - nnaCTI1Ha o6epHyTa Ha 2/3 

MaiinapoM H Ha 1/3 qepHoH neHTOH, V -: nna

CTllHa o6epHyTa MaiinapoM 6e3 "3epKana" 

Ha Topue .. 
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IDiacnrn. BH.n;HO, qTo npHMeHeHHe 3epKanLHOrO C>TpIDKaTenH Ha .n;anLHeM OT 
CBeTOBo.n;a Topu;e npHBO.D;HT K o6ru;eMy YBeJIHqemno CBeTOBbIXo.u;a npHMep- _ 

HO Ha 20%. B cnyqae )Ke, Kor.u;a IDiaCTHHbl 6bIJIH o6epHyTbl Ha 2/3 anIOMHHH-

3HpOBaHHbIM MaHJiapoM C 3epKanoM Ha Topu;e ." Ha 1/3 qepHOH JieHTOH 
y 6JIH)KHero K CBeTOBo.n;y Topu:a CIJ;HHTHJIJIHIJ;HOHHOH nnaCTHHbl, Ha }IeKO
TOpbIX o6pa3u;ax y.u;anoch .U:OCTH% 3HaqeHHH o.n;HOpO.n;HOCTH CBeTOco6upaHHH 
nop.R.n;Ka 98%. 
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Cu;HHTHJIJIHTOpbI, H3X:OTOBJieHHbie MeTO.D;OM JIHTLH no.u; .n;aBJieHHeM, npo
llIJIH ycnell!Hb~e HCilbITaHHH npu uccne.n;oBaHHH xapaKTepHCTHK c6opKH 

H3 16 Mo.n;yneii: a.u;pOHHOro KanOpHMeTpa KaK npoTOTHna KaJIOpHMeTpa 
ycTaHOBKH "MeqeHI>re Heii:TpHHo". 3HepreTuqecKoe pa3pellleHue npoToTuna 
OKa3aJIOCL paBHbIM 14 7 16% .n;JIH rr- -Me30HOB C 3Heprueii 37 ,5 r3B, KOOp-
.U:HHaTHoe pa3pellleHue - 2 cM 17 1• ' 

3AKJIIOqEHI1E 

Ilpuse.n;eHHbie .U:aHHI,Ie CBH.n;eTeJILCTBYIOT O 6oJILllIOH nepcneKTHBHOCTH 
MeTo.n;a JIHTLH no.u; .n;aBneHueM, TaK · KaK nonyqeHHhie TaKuM cnoco6oM 

o6pa3IJ;bl He yczynaIOT no CBeTOBblXO.U:Y " O.n;Hopo.n;HOCTH CBeToco6upaHHH 
3KCTpy.u;upoBaHHbIM " H3rOTOBJieHHbIM nyTeM MexaHuqecKoii: o6pa6oTKH 
6JIOqffOro CU:HHTHJIJIHTOpa, a no TeXHOJIOrHqffOCTH npoH3BO.D;CTBa 3Haqu

TeJILHO -irx npeBOCXO.U:HT. ~eo6xo.n;HMO TaK)Ke OTMeTHTL, ~o pa3Mepbl 
H3rOTaBJIHBaeMbIX no onHCaHHOH TeXHOJIOrHH IDiaCTuqecKHX CU:HHTHJIJIH

TopoB onpe.n;eJIHIOTCH, B OCHOBHOM, pa6oquM 061,eMOM ucnoJIL3yeMoro 

npecc-aBTOMaTa " MoryT BapLupoBaTLCH B llIHPOKHX npe.n;enax, y.n;oBJieT
BOpHH pa3HblM KOHCTpyKIJ;HHM <pH3HqecKHX ycTaHOBOK /S /. 

ABTop1,r s1,rpamaIOT 6naro.u;apHoCTL KonneKTHBY 3aso.u;a "TeH3op" 
3a BHe.n;peHue .n;attHoii: TeXHonorHH B npou3BO.U:CTBo, I1.A.CasHHy u B.B.Kyx- · 

THHY 3a nocTOHHHbrii HHTepec u no.u;.n;ep)Key B pa6oTe, r .AJlpI>irHHy u 

O.Il.raapuru:yKy 3a noMoIIJ;L B H3MepeHHHX. 
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