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Abstract. Glasses for an optical fiber of the developed compositions are resistant to
crystallization in the range of 600-1100 °C at their heat treatment during 24 h, do not interact with
each other at the border of the reference junction in the fiber drawing and matched to each other to the
refractive index, size of temperature coefficient of linear expansion and viscous characteristics. This
provides the increase of the light transmission of the finished fiber optic element and the decrease by
10-12 % vyield of substandard product in comparison with industrial peers. The use of the developed
glass compositions allows obtaining of fiber-optical plates with high resolution and required
cleanliness of a vision’s field that allows using them in devices of night vision Hl + generations.

PaznuuaroT BOJOKOHHO-ONTUYECKUE W3ENUsl, H3rOTOBJICHHbIE ~HAa OCHOBE THOKOrO U
KECTKOTO ONTUYECKOro BOJIOKHA. JlaHHas pa3paboTka MOCBSIEHAa BOJIOKOHHOW ONTHKE HA OCHOBE
KECTKOTO BOJIOKHA U pellaeT BaXHYIO 33/1a4y 00ecleYeHusl HaJe)KHOCTH U MOOMIILHOCTH MPHOOPOB
U COCTaBJISIIOIIMX UX KOMIIOHEHTOB — BOJIOKOHHO-ONTHYECKUX AieMeHToB (BOJ). K HuM oTHOCATCS
BOJIOKOHHO-ONITUYECKHE KI'YThI, BOJIOKOHHO-ONTHYECKUE TIACTUHBI, (DOKOHBI U TBUCTEPHI, KOTOPHIE
HAXOMIT  IIMPOKOE TNPHUMEHEHWE B  MEIUIMHE, = O3JEKTPOHHKE, aBTOMOOMJIECTPOCHUH,
pUOOPOCTPOCHUN, U OOOPOHHOW MPOMBIIIJICHHOCTH — KaK OCHOBAa BCEX MPUOOPOB HOYHOTO
BUJICHUSL.

Xectkoe MHOrOMOZOBOE ONTUYECKOE BOJIOKHO siBisieTcs ocHoBo BOD u mpencraBisieT
CO00if CHCTEMY, COCTOSIIIYIO U3 CBETOBEAYIICH KUIIBI, CBETOOTPAKAOIIEH U 3alIMTHON 000JI0UEK.

CymiecTBeHHOI MpoOIeMOl MPOU3BOJCTBA BOJIOKOHHO-ONTHUYECKUX H3ACIUN SBISETCS
HU3KHUN BBIXOJ] TOJHOW MPOAYKIIMH, YTO CBSI3aHO TIIABHBIM 00pa30M ¢ KPUCTATU3AIMEH CTeKIIa s
CBETOBEyILIeH >KUIIbI B TMPOIECCE BBITSTMBAHUA BOJIOKHA. PocT crpoca Ha u31enus BOJOKOHHOU
ONITUKHU TpeOyeT yBeanmueHHs] 00beMa MPOU3BOJICTBA, TOITOMY aKTyaJIbHBIM SIBIISIETCS TIOBBILIICHHE
KayecTBa MPOAYKLIHUU U CHI)KEHHE ee Ce0eCTOMMOCTH 3a CYEeT COBEPIICHCTBOBAHMS COCTABOB
CTEKOJI U CHIDKEHHSI TEXHOJIOTHYECKMX TTOTEPh HA CTAJNH BHITATHBAHHUS BOJIOKHA.

B kauecTBe OCHOBBL Al CHHTE3a CTEKOJ  CBETOBEIyLIeW O KWIbl  BbIOpaHa
HHU3KOKpeMHe3eMucTas - 00macth cucteMbl La,03-B203-SiOy. Tlo pesynbTatam cuHTE3a CTEKOI
YKa3aHHOW CHCTEMBbl YCTaHOBIEHa 001acTh cTeKinooOpasoBaHus npu Temmeparype 1350+10 °C,
rpaHuIla KOTOPOH  ONpEACNIseTcs YCTaHOBJIEHHbIM cooTHomeHueMm Lax0s/(B203+Si02), He
npesbimatonum 0,45. Beenenue TiO2 B cocTaB 1aHTaHOOPOCUIMKATHBIX CTEKOI B KoiuyecTBe 710 10
MOJI. % CHIDKAET CKIIOHHOCTH K (ha30BOMY pa3/IeJICHUIO MPH UX IIECTUYACOBON TepMOoOpabOTKe B
untepBaie Temneparyp 600-1050 °C. YcraHoBieH cnoxHbIi xapakrep BiusHUs LaxOs3, BBoguMoro
B3ameH SiO2, Ha OKA3aTeNy BI3KOCTH CTEKON B MHTepBane 3Hadenuit 109-10* ITa-c.

[TpomsBeneHo MmomudunupoBanue crekon cucrembl La03—B203-TiO2-SiO2 ¢ uenbio
CHWDKCHHUSI TEMIepaTypbl CHHTE3a M CKIOHHOCTH ONBITHBIX CTEKOJN K KPHCTaJUIA3AIUH.
VcenenoBanusiMM  yCTAaHOBJICHO, YTO BBEACHUE OKcuAa Oapusi He olecreunBaeT Tpedyemoe
3HAYEeHUs TTOKA3aTelsl MPEJOMIICHHSI U TeMIepaTypHOTO KOX(pUIMEHTa JTHHEHHOTO PacIIipEHUS
(TKIJIP).

YcraHOBIIEHA 3aBUCHMOCTh KPHCTAILTH3AIMOHHON CITOCOOHOCTH CTEKoN cucTemMbl BaO—
La,03-B203-TiO2>-SiOz ot coaepxaHus OKCUIOB JIAHTaHA U TUTAHA: MUHUMAJIbHYIO CKIIOHHOCTB K
KPHUCTAJUTA3AIMH TPOSIBISIFOT CTeka, BKiIrovaromue 510 mom. % TiO2 u 5-10 moin. % Laz0s.

[IpoBeneHo nanbHelilliee COBEPIICHCTBOBaHHE COCTaBOB cTekon cucteMbl BaO-LaOs—
B203-TiO2-Si0O2 mobaskamu ZrO2, Nb2Os, WO3, Bi2O3, Y203 u Gd203, KOTOphIE BBOIAMINCH
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pa3fenbHO, C IETbl0 O0ECIeYeHUs YCTOMUMBOCTU CTEKON K KPUCTAUIM3ALUN M JTOCTHUIKCHUS
TpebyemMoro ypoBHSI (U3UKO-XMMHUYECKUX CBOWCTB. lIpoBeieHHbIE HCCIENOBaHUS MO3BOJIMIH
YCTaHOBUTH TIOJIOKUTEIBHOE BIUSHUE OKCHUIOB IMPKOHMSI, HUOOUS, UTTPHSI U BoJb(pama, B CBSI3H
C 4YeM IPOBOAMIOCH MX KOMIUIEKCHOe BBeneHHe. [lomaBnenue mporeccoB (a3oBOro pasaencHus
OpU  JUIMTEIBHBIX HM30TEPMUYECKHX BBIACP)KKAX M JOCTIDKEHHE TpeOyeMoro Ioka3aTess
npesomiieHus: He Huxe 1,8 obecrieyeHo Mpu COBMECTHOM BBEJICHHHM OKCHJIOB IIUPKOHHUS, HUOOUS,
UTTpHS U Bolb(ppama B coctaB crekon cuctembl BaO—La03-B,03-Ti02-SiO> B konmuuectse oT 1
110 4 mou. %.

IIpu pazpaboTke CTEKON Il CBETOOTPAKAIOIIEH OOOJIOUKM OINTHYECKOTO BOJIOKHA
CHHTE3MPOBaHbI CTekIa Ha ocHOBe cucteM RoO-B203-Si0», rae R20 — Na20O, K20 u Y (Na,0+K0).
Ompenenena 067acTh COCTABOB CTEKOJ, XapaKTEPU3YIOIIUXCS YCTOHYMBOCTBIO CTEKIO0OPAa3HOIO
COCTOSIHUSI TPU IIECTUYACOBBIX M30TEPMUYECKHUX BbIACpKKax B wuHTepBaie 600-1100 °C,
TnokazateneM npenaomienns menee 1,49 u semunnoii TKJIP (60-65)-107 K2,

[Tony4yeHbl TeMIepaTypHbIE 3aBHCHMOCTH BSI3KOCTH CTekoin cucrembl R20-B203-SiO; B
untepsane 3Hadenuii 10°-10* IMa-c. YcTaHOBIEHO, UTO MOKA3aTENN BA3KOCTH HATPHUICOAEPIKAIIIX
CTEKOJI NPH paBHO3HAYHOM cojepxanuu R0 Ha 1-2 mopsiaka HIbKe, YeM KallMHCcoIepkKalux, Ipu
ATOM pa3INYHe B TAHHBIX MMOKA3aTENSIX YBEIWYUBACTCS 10 MEpPE CHWKEHUS TEMIIepaTyphl 00pasia u
nepexoa ero OT KUAKOTO K INIACTHYECKOMY COCTOSTHHIO.

[lo TemmepaTypHBIM 3aBUCHMOCTSIM BSI3KOCTH CTEKOJ C pPa3IMYHBIM copepkanueM K20,
BBOAUMOro B3ameH B203, MOXHO 3aKIIIOYMTH, YTO OKCHJ Kanus oOJagaeT MEHee BhIPaKEHHBIM
GdrocyronmMM JeiicTBIEM, YeM okcua Oopa. Ha 3aBucumocTsix n3okom ot conepxanus KoO umerorcs
MakcuMyMbl Tipu  cooTHomieHun KoO/B20s3, OiamM3KOM K “eauHHIE. YBEIHMYCHHE COOTHOIICHHS
K20/B203 obycnosnuBaer poct ponu rpynn [BOs»2]K. BxokieHne AaHHBIX TPYII B aCCOLUATHI C
TeTpadapuueckumMu rpynnupoBkaMu [SiOlsz 0OyCIOBIUBAET TOBBIIMICHUS CTEIEHU CBA3HOCTH
CTPYKTYPHBIX TPYIITUPOBOK M COOTBETCTBEHHO MEHEE AKTMBHOE BIMSHHE IIEIOYHOTO MeTalia Ha
BSI3KOCTH OIBITHBIX CTEKOJL

HccnenoBano Bnusiaue nob6aBok Al,O3, BaO n MgO Ha peonorndeckre CBOHCTBa CTEKOI
cucrembl K2O-B203-SiO2 u omnpenencHO HX ONTHMALHOE COJEP)KAHHE, BBEIEHHE KOTOPBIX
obecIeunBaeT TeMIIepaTypHbIil HHTepBal H3MeHeHus BaskocT crekon 10°-10% [Ta:c He Menee 360
°C.

Pa3paboTaH cocraB cTekiIa il CBETOOTpaXkaroIIei 000104kn Ha ocHoBe crcteMbl KoO—Na,O—
B203-Si02, momudurmpoBanHoe okeuaamu Al203, BaO u MgO B cootHomennn 4:1:1.

CuHTE3MpOBaHbI CTEKNIA IS 3aIlIUTHON 00O0JIOYKH ONTHYECKOTO BOJOKHA Ha OCHOBE CHCTEMBI
Na20-K>0-Ca0-BaO-Alx03-B203-SiO2 npu coaepxkanuu  okcuaos, Moi. %: SiO2 60-80, B2Os 5-
25, R.O 5-25. Oxcumpr Al2O3, CaO, u BaO BBeneHBI B KayecTBE IMOCTOSHHBIX JTOOABOK IMPH HMX
CyMMapHOM cojiepskanuu S Moi. % (ceepx 100 %).

[IpoBeneHp! CHCTEMATHYECKHUE HCCIEIOBAHUS BS3KOCTH JIAHHOTO THIIA CTEKOJ B MHTEpBAJe
spauennii 10°<10% Tla'c M ycTaHOBIEHO BIMSAHHE KOMIIOHEHTOB, a TAKKe CTPYKTYPHI CTEKON Ha HMX
PEOJIOTUYECKHE  CBOWCTBA, KOTOPHIE OINPEICISIIOT CTa0MIBHOCTh TEOMETPHUYECKUX —I1apaMeTpOB
KECTKOTO OINTHUYECKOro BOJOKHA. [lo pe3ynmpraTtam HCCIIEIOBaHUN YCTAHOBIEHO, YTO C POCTOM
conepxarus NaxO ot 5 10 25 Mo, % TeMIepaTypHEIi HHTEpBas, COOTBETCTBYIOIMIA Bsi3kocTH 10°—
10*° Tla-c, ymensimaercs ot 280 10 210 °C. 3anaHHbIi HHTEpBA TeMIEPATyp, COCTABISIONMHA 250
280 °C, umeror crekiia, Bxiarovaromme, moi. %: Na,O 10,0-15,0; B.Os 10,0-15,0; SiO2 60,0-70,0;
Y (Al203+K>0+RO) 10.

TKJIP ombITHBIX CTEKON M3MeHseTcs B mpejenax (62-81)-10" K. Ontumumsanus cocTaBos
CTeKoJ MpoBoAunack 1o nokaszatensm TKJIP, xotopelii gomken cocrasnars (77,7+0,5)-107 K72,
TeMIepaTypHOil 3aBHCHMOCTH BSI3KOCTH B MHTepBase 3HaueHnmit 10°-10% IMa-c m mormomaromeit
CIOCOOHOCTH B Jiana3zoHe UinH BoiH 380—780 HM.

VYCTaHOBIIEHO, YTO BBICOKAas IIOTJIOMIAIOIIAS  CIIOCOOHOCTh  MCCIIEAYEMBIX  CTEKOJ,
MpelHa3HAuYeHHBIX A1 (OpMHUpPOBAHUS 3alUTHONH OOOJOYKH, 00ECIeunBaeTCs MPU COBMECTHOM
BBegennn okcuoB CoO, Cro03 m Mn203 B koauuectse 1o 0,1-0,6 mac. %.
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B kauecTBe ONTHMAaIbHOTO BBIOpPAaHBI COCTAaBBI CTEKOJ, BKiIIouaromue, moi. %: SiOz 70,
B.0s3 6,9-10,9, Na;0O 5-9, Al,03 2,1, Ko0O 7-11, CaO 1 u BaO 2. B crekiia BBOIUIHCH KPACSIIHE
okcuael, Mac. % (ceepx 100 %): CoO 0,2, Cr203 0,6 u Mn203 0,4. B pe3ynbrare MpoBeIeHHBIX
YICCIIEZIOBAHMH pa3paboTaH COCTAB CTEKINIa JUI 3ammTHON obomoukn ¢ TKJIP 77,7-107 K, koropoe
YCTOWYHMBO K KPUCTAIUTA3AIUH B TEMIIEPATYPHOM HHTEPBAJIE BBHITATHBAHUS ONITUIECKOTO BOJIOKHA.

Pa3paboranHbie cocTaBbl CTEKOJ MPOIUIM MPOMBIIIICHHYIO anpobanuio B ycinoBusix OAO
«3aBox «OnTHKY», HA UX OCHOBE OCYIIECTBIICH BBHIMYCK OIBITHOW MApTHUU BOJOKOHHO-ONTHYECKUX
IUTACTHH, XapaKTEPU3YIOIIMXCS CIEAYIOIIMMHU MOKa3aTesIMK: YUCIIOBasl aneprypa cocrasisier 1,03;
cBeronpomnyckanue BOD tommmao# 5 MM Ha yuHe BoTHBI 550 HM — 57 %.
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