Jleknus S. Opra}mqecxne CTEKJIA U ONITHYECKHE KJIeH

1.0nTHveckne moJimMephbl.

[Tomumepamu (OpraHUYECKUMHU CTEKJIAMH) HA3bIBAIOT XMUMHUYECKHE COCTUHEHUS MOJICKYJIb,
KOTOpOE COCTOSIT W3 OOJBIIOT0 YHCIA aTOMHBIX TPYHNIUPOBOK COCTUHEHHBIX XUMHUYECKUMHU
CBSI3SIMU B JUTMHHBIE 1Iend. [[o cTpoeHWIO OHU JeJsITCs Ha JIMHEWHbIe W ceTyaThle. B onTmueckoM
MIPOU3BOJICTBE TOJUMEPHI MPUMEHSIOT JJIsl H3TOTOBIICHUS ONTUYECKUX JieTallell HEOTBETCTBEHHOTO
Ha3HAYEHUS, a TAK)Ke JJIST H3TOTOBJICHUS ONTHYECKUX KIIEEB.

BonbIIMHCTBO TMOMMMEPOB  HCMONB3YyeMBIX B ONTHYECKOM MPHOOPOCTPOCHHH — 3TO
MOJTMMETHIIMETAaKPHUIIAT,  MOJUCTHPOJ, IOJUKApOOHAT, KOTOphIe  SBISIOTCS  aMOp(HBIMA
TEepMOIUIaCTaMHU, HAXOMISIIUMUCS TPU KOMHATHOW TeMIeparype B CTEKI00Opa3HOM COCTOSIHHH.
[Ipy TOBBINIEHUH TeMIEpPaTypbl IOJUMEPHI MEPEXOIIT W3 CTEKIOOOPa3HOTO COCTOSHHS B
BBICOKODJIACTUYHBIC, a 3aTeM B Bsi3KoTekydee. [Ipu MOHMKEHHH TemImepaTyphl MPOXOIST BCE TPH
CTaJu¥ B 0OpaTHOM HaIlpaBJICHUN.

TepMopeakTHBHBIE MOJKUMEPHl TPU MOBBINEHUN TEMIEPATyphl TOJUMEPUYIOTCS |
nproOpeTaroT ceTyatoe cTpoeHue. [Iporece 3aTBepeHusI 3TUX TOTUMEPOB HEOOPATHM, T.€. TPHHSB
MIpU HarpeBaHWM OIpeaenEHHYI0 GopMy, OHU B JalIbHEUIIeM He M3MEHSIOT cBoero coctosHus. K
MOJIOKUTEITFHBIM XapaKTePUCTUKAaM OPTaHUYECKUX CTEKOJ OTHOCSAT: HU3KYIO INIOTHOCTH, MAaJyIO
XPYIKOCTh U HEBBICOKYIO CTOMMOCTh.HeocTaTku: HeBBICOKasl ONTHYECKasl OHOPOTHOCTh, HU3Kas
TBEPIIOCTh U 00Pa3UBOCTOMKOCTH, MAITYIO TETNIOCTOUKOCTH, BRICOKHH K03 (PHUIIMEHT TepMIIecKoro
pacmupennst (B 10 pa3 Oompime, yeM y cTeKia), CIOCOOHOCTh HAaKallJIMBaTh CTaTHUYECKOE
AIEKTPUIECTBO, ECTECTBEHHOE CTapeHue (JKeITEeHHUE).

[lokazarens mpenomiieHus 7, HoiuMepoB HaxoauTcs oT 1,49 nmo 1,58, a xoadduuuent

auctiepcuu v ot 57,6 1o 29,9 MccnenoBanusi mMoka3aid, 9YTO CTPYKTypa MOJIUMEPOB MPEACTABISIET
coOOH CIIOKHBIE HAJAMOJIEKYJISipHbIe 00Opa3oBaHus B Buie IJI0OYyN, JOHJIPUTOB M JIOMEHOB,
SIBJISIFOIIMECS. OJTHOW W3 NMPHUYHMH ONTHYECKON HEOJHOPOAHOCTH. J[pyroil NMpUUMHONW ONTHYECKOM
HEOJHOPOJHOCTH OPraHMYeCcKOro CTEeKIa CUUTAloT d((eKT IBOHHOro JydyenpenoMIIeHHs,
BBI3bIBAEMbBIN OpHEHTALMEH MOJIUMEPHBIX MOJIEKYJI M HAIMYUE OCTATOYHOIO MOJIMMEpa, UMEIOIIEro
MoKasaresb MPeJOMIICHHS 3HAUUTETHHO OTIMYAIOIIUNCS OT OCHOBHOM MOJMMEPHOU Cpe/Ibl.
[Tommmeps! Tpo3padHbl B BUAUMOM U OnvkHEH nH(ppakpacHO# o0macTu ciekTpa. B

JUTMHHOBOJTHOBOM 00JIACTH OHU MPO3pauHbI TOJIBKO B Y3KUX y4acTKaX CIEKTpa.

2.0nTnyecKue KJieH.

Jliis ckIlenBaHus ONTUYECKUX JIeTallel MeXTy cOO0I MCIONB3YIOT CHelMallbHbIe ONTHYECKHE
KJIEU,KOTOPBIE JTOJKHBI UIMETh CJIETYIOIINE CBOMCTRA:!
1)Bricokyto cTeneHb Npo3padyHOCTH, YUCTOTY, OIITHUECKYIO OJTHOPOJTHOCTH;
2)CooTBeTCTBUE TTOKA3aTelIs MPEIOMIICHUS 3HAYSHUIO OJJHOU U3 COEIMHSIEMbIX JIeTaleH;
3)Ilepexon B TBEpIOE cocTOsTHUE Oe3 Tedopmanum aeTaei;
4)BBICOKYIO MEXaHUYECKYIO CTOMKOCTB, BJIaro-, TepMo-, MOPO30CTOMKOCTh COETUHEHUSI.
B 3aBucumocTtu 0T (PyHKIIMOHAILHOTO HA3HAUYEHUS CKJIEMBAEMOI0 KOMIIOHEHTA U yCIIOBHMA
ero paboThl, 3HAYMMOCTh YCJIOBUH pa3iu4HO. YHuCIEHHbIE 3HAUEHUS TapaMETPOB ONTUUYECKUX
KJIeeB IPUBE/ICHBI HIKE B TaOJIHIIE.
banvzam — 310 KJI€# noydyaeMblit yTEM NepepadOTKU KUBUIIbL, MTUXTOBBIX JIEPEBHEB, B
COCTaB KOTOPBIX BXOJUT CKHIIAIAP, KaHU(DOIIb, leTyune 3pupHbIe Macia. baip3zam MOKeT OBITh
JIBYX BUJIOB: OOBIYHBIN U TUIACTUUIIMPOBaHHEIN. [[1acTudukaTop BBOAAT AJ MOBBIIICHUS



IJTACTUYHOCTH KJIes U YyCTOHYMBOCTH CKJIEMBAEMOTO COEJMHEHNUS B YCIOBUSIX HU3KUX
temmneparyp.CBoiicTBa 6anb3ama XapakTepu3yIoT TBEPAOCTHIO, KOJTMYECTBEHHO €€ OI[EHUBAIOT
YHCIIOM IIEHETPALUH, BBIPAXKEHHBIM B COTBIX JIOJISIX MUJUTUMETPA, TITyOMHOMN MOrpyKEHUSI UTIIBI
IIEHETPOMETPA B BELIECTBO B CTAaHAAPTHBIX YCIOBUSX UcnblTaHul. [Io TBEpaOCTH Oasib3am
pa3zenéH Ha ClielyroIue TPyIIIbL:
BT — Becbma TBEpbIif;
T — TBEpABIL;
C — cpennuit;
M — markmii;
BM — Becbma MSTKUH.
ITo sTOoMy e nmpu3Haky O6anb3am pa3fenéH Ha Mapki. OCHOBHBIE HEJIOCTATKH KIIes:
1) V3kuii TeMniepaTypHbIi HHTEPBaJ, B KOTOPOM MOT'YT padoTaTh JETalN;
2) Ux medopMarius, BO3HUKAIOMIAS TIPH CKIICHBAHUH;
3) Hapy1eHue 1ieHTpOBKH.
[lonmokuTenpHbIE Ka4ecTBa — 3TO CIIOCOOHOCTH BBIAEPKUBATH OOJIBIIOE YHUCIIO pacllaBlieHU Oe3
CYIIECTBEHHOT'O M3MEHEHHUsI CBONCTB, BO3MOXHOCTh YMEHBIICHUs JAedopMaliii CKJICEHHOTO

KOMITOHEHTA €ro OTXKHroM (HarpeB 10 +60°C) W HOCHeAYIOIMMM OXJIaXIEHHEM CO CKOPOCTHIO

0,5°C B gac. Kneif TpuMeHSIOT IS COeTMHEHHS JIMH3 MaJbIX Pa3MEPOB.

banvzamun — 370 IPORYKT 4aCTUYHOW MONIMMEpU3anuu KapOuHosia. MoxeT HaxoquTbes B
KHUJIKOM, BSI3KOM M TBEPAOM cocTossHuU. JKunkuil Ganb3amMuH — 3T0 moiydalOpukar Bs3KOTO,
HOJTy4YaroT IIEpPeroHKol KapOuHoiIa B BakyyMe. TBEpbI Oanb3aMHUH MOIYyYarOT 110CIE CKIEUBAHUS
nerajiel B xoje JajbHelel monumepusanuu. CBET U TEIUIO YCKOPSIIOT 3TOT Ipouecc. banb3amMun
IPUMEHSIOT JUIS COCTMHEHUs JeTaleil, KOTOphle YCTOMYMBEI K JIeOpMaIiy, BO3HUKAIOMEH IpH
CKJICMBAaHUU JeTaleld, a TakkKe KOTOpble B COOTBETCTBHHM C YCJOBUSIMH SKCIUTyaTallddl JOJKHBI
BBIIEP)KUBATh JIMHAMMYECKYIO Harpy3Ky, BHOpalMio, TEIUIOBOW yJaap, HHU3KHE U BBICOKHE
temneparypbl. CoeuHsIeMble JieTall IpeBapuTeIbHOTO HarpeBa He TpeOyIoT, HO JUIsl YCKOPEHUs
nporiecca MOIMMEPH3aIlHH KiIesi KOMIIOHEHTHI HarpeBaroT mpu Temmeparype 60° —70°C . Tlomnas
IoJIMMepHU3alsl POUCXOAUT B TeueHHe cyTok mpu Temmeparype 25° —30°C. HauGosbmmas
MMPOYHOCTh COETUHEHHUs MMeeT MecTo mnpu Tonmuue cios kiaes 0,005 — 0,006 mm. B TtBEpIOM
COCTOSIHUU Oallb3aMUH HE pacTBOpPUM B O€H3MHE, KepocuHe, MacyaX. HempaBHUIIBHO CKJIEEHHBIE
JeTald MOXHO pa3beIUHUTh YIApOM [0 IIBY COEIMHEHHs] IPU IOHM)KEHHOH TemIeparype
(=10+20°C), oxmakmeHMeM O>KMIKMM BO3AyXoM mii HarpeBoM 10 200°C. OcHOBHBIE
OTpHIIaTeNIbHbIE KadecTBa Oaib3aMHHaA — ONITUYECKAask HEOJHOPOJHOCTh, MaJiasi 2JIaCTUYHOCTbD.

banvzamun-M otnyaeTcs OT pacCMOTPEHHOTO KOMIIOHEHTAMU OKHUCIUTEIbHO-BOCCTAHOBH
TEJIbHOM CUCTEMBI, KOTOPbIE UTPAIOT POJIb MHUIIATOPA M YCKOPHUTES nosimMepu3anuu. biarona
psl UX BBICOKOM KaTaJMTHYECKOW aKTHBHOCTH IIpOIECC MOJIMMEPU3ALNN KIlesl UAET IIPU TeMIlepa-
Type 18 —26°C. OH onTHYECKH OJHOPOJEH; NPUMEHSIOT I COeAMHEH s AeTajeil Mo6oro pas-
Mepa M OTHOIIEHUS TOJIIMHBI K AUAMETPY, JAeTalell CO CBETOJEIUTEIbHBIMUA IOKPBITUSIMH, CBE-
TounsTpoB, mosiponoB. CkienBaeMble JeTald HE HAarpeBaloT W IOCJTE COEIUHEHHS TepMO-
00paboTKe He TOIBEpPraroT.

Kneit  axpunoewiti — pacTBOp  HU3KOMOJEKYJSIPHOTO  COIOJUMepa METHI-, H
OyTuiMmeTakpuwiara B Kcuiojie. [IpuMeHSIOT Ui CKIEMBAaHMS MOJIIPOMZIOB, JeTaned u3
CHJIMKAaTHOTO CTEKJIA, KaJIbI[UTa, KBACIOB, CBETOQUIHTPOB U KIMHBEB C JKEIATUHOBBIMH U
MOJIMBUHWIOBBIMH IIEHKAMHM, a TaKXke JUIs COSIMHEHMs JleTalel U3 CTeKsla ¢ MeTaulaMHu (KpoMe
0JIOBa, XpoMa, MHBapa, kKoBapa). CKiIenBaeMble NETaIl HE HArpeBaioT, MOATOMY MX Jedopmarnus
IIpU BBICBIXaHUM KJIes HEe3HAa4YMuTeNlbHA. J[J1s MOBBIIEHUS MEXaHWUYECKON IPOYHOCTH COEIUHEHHUS
cioit  BeicymmBaroT mpu 50 —90°C 10 momHOro wMcmapeHMs pacTBOpUTENs. PackienBaHue
KOMIIOHEHTA OCYIIECTBIJIIOT IOTPY’)KEHHEM B alleTOH MM KCWIOJ, a TakKe HarpeBOM [0

120 -150°C.



Kneti Y®-235M — pactBOop mojauMepa MOHOBHHUJIAIENATa B IUKJIOoreKkcanoje. Mcemomp3ytor
JUISL COEAMHEHUsl JeTaliel W3 MaTepualoB, Mpo3pauHblx B Y@ obOmactu cnekrpa ot 220 HM.

CkJyemBaeMble JIeTalu JOJKHBI OBITh HAarpeThl 0 60°C , a xieit 1090°C s yAQJICHHUS] U3 HETO
My3bIPEKOB BO3AyXa. KOMIOHEHT pacKIeWBaIOT MOTPYKEHHEM B ATHJIOBBIM CHOUPT WJIA HArpeBOM

mo 120°C.

Kieti OK-60 — pacTBOp KpeMHUHOPTaHUYECKOW CMOJTBI B TeTpaxiiopaTtane. Ero mpuMeHsroT
JUTSI CKJIEUBaHUS JieTaliell U3 KPUCTa/UIOB, Mpo3padHbix B Buaumoii 1 MK obnactsx cnektpa (10 8
MKM). KOMIIOHEHT cyImaT mpu KOMHATHOM TeMIiepaType B TeueHue 24 4, 3aTeM JUTsl yIaJICHUs

pacTBopuTens nporpearoT 2 4 npu 120° C . PackIenBaoT coefMHEHHE IOTPYKEHAEM B alleTOH Ha
6—7u.

Kneuw OK-50 — pacTBOp IOJIMAMUHOB, BBINOJHSIOIMIMX pPOJIb OTBEPIUTENS, B JKUIKOH
MOIU(UKAITIN JIAAHOBOM OIIOKCHAHOM CMONBL. Ero mpuMEHSIOT Ui CKIICHBAHHS JeTalei,
paboTaronMx BO BJIAKHOM TPONHUYECKOM KJIMMAaTe, CONPHKACAIOUIMXCS C MOPCKOM BOAOH, uis
COEJTMHEHUS CTEKJIa C METAJIJIOM (KpoMe 0JIoBa, XpOMa, MHBapa, KoBapa). Xopolias arje3us Kies K
CTEKIIy ONpeJesieT BBICOKYI0O MEXaHWYECKYIO0 IMPOYHOCTh COEAMHEHHs. Manas 31acTHYHOCTh
OTPaHUYMBACT Pa3HOCTh KOAPPHUIIMEHTOB TEPMUIECCKOTO PACIIUPEHUST COCTMHIEMBIX MaTepHAaJIOB.
TBepmeeT kielt mpu KOMHATHOM Temmeparype W JedopMainuu JeTaield He BbI3bBaeT. llpu
JOCTATOYHOW JKECTKOCTH WX KOHCTPYKIIMH, WIM HEHOPMHUpYEeMO#l BenwdmHe aedopmaru,
CKJICEHHBII KOMIIOHEHT JJIsi YCKOPEHHUs Ipollecca MOJUMEpHU3alul Kjes U NPHOOPETeHHS UM
BJIaro-, BOJAOCTOMKOCTH miporpesatot rnpu 60°C B Teuenue 3 — 5 4.

Kneut OK-72® — pacTBOp MpeAcTaBISIONINI cO00i cMech IBYX KOMITOHEHTOB: SMOKCHIHOM
cmodtbl DJI-5, pacTBopEHHON B (eHMITIUIMIHOM 3(Upe W BEpaToHE, W ONpelenEHHON (pakmm
MOJIMATUJICHIIOINAMUAHOB, MOIUPUIIMPOBAHHON (QeHmIMMIUIHEIM dhupoM. Hcmons3yror s
CKJICMBaHUSl JeTajllel W3 KPUCTAUIOB, M3 CTeKJa C pa3IMYHbIMH TOKPBITHSAMH, JeTajei,
paboTaloMX B YCIOBUSX BIAKHOTO TPOIMHMYECKOTO KIMMATa, COeIMHEHHSI CTEKIIa ¢ METaJJIOM, JJIst
repMeTH3alni MeK(pacouHOTO MPOCTPAHCTBA JIeTaIeH, CKICCHHBIX OaTh3aMUHOM U Oah3aMOM MPH
nocjenyromeil 3akaTke KOMIOHEHTa B ompaBbl. TBepiaeeT kied Hpu KOMHATHOH TeMIleparype U
nedopmManuu etaneil He BBI3BIBACT.

Kneit MMA — cmech JBYX pPacTBOPOB SIOKCHIHOW CMOJBI B IHEPEerHaHHOM MOHOMEpe
MeTwiMeTakpuiaata. OAMH W3 HHUX COJIEPKUT TPUATUIMIIHAHYpaT W AUMETHIANWIMH, APYrou
nepekuch Oenzona. I[lpomokuTenbHOCTH pabouero COCTOSHUS Kiesl Ioclie  CMEIIMBaHMS
KOMITOHEHTOB — oko0Jio 20 muH. [lonmmmepusyercst mpu KOMHATHOW TeMIiepaType U aedopmariiu
nerasieil He BeI3bIBaeT. Kieit He TokcuueH. Mcnonb3yloT ero s coeIuHeHus JeTajeid U3 cTekia
muameTpom 110 900 MM, paboTarOUNX B Pa3IMUHbIX KJIMMATHYECKUX YCIOBHUSIX.

Cnnae TKC-1 — TepMoIIaCTUYECKUN KIIeH, UCHOJIb3yeMbIA JUIsl COCMHEHHMs JAeTallel u3
MaTepranoB ¢ KodddurpentaMu npeaoMiIeHus 71, >2 (apceHu]l U aHTUMOHHWJ MHJMS, TepMaHNH,

kpemuuii, crtékina WMKC-24, MKC-26, WMKC-30 w j1p.), OJMHAKOBBIMH KO3 PHUITUECHTAMH
TEPMHUUECKOT0 pacUIMPEHNUs U JonyckaromuMu Harpes 10 170 © C.



Tabmuita 5.1 CBoiicTBa ONITHYECKUX KJIEEB
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