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AHOTALIA Pozenawymo cyuacuuil cmau 6upoOHUYmea 0Oe3KOIbOPOsUx ma KOAbOPOGUX ONMUYHUX CMEKON Osi ONMUKO-
enexmpornnux cucmem OEC. [Iokazana akmyanibHicms CmeopeHHs IMYUHAHO20 iHPPAKPACHO20 CKAA Ol BUKOPUCTNAHHS 11020 5K
inmepghepenyitinozo ¢inompy 6 OEC npunadie obopounoi eanysi. Bcmanoeieno ¢axmopu, wo 6ionosioaioms 3a 3a0e3neyeHus
NOGHO20 NO2NUHAHHA Y YIompaionemositi. ma UOUMIN YACMUHAX CNEKMpPY Ma MAKCUMAIbHe NPONYCKAHHA MAKo20 CKIA Nnpu
Oosoicuni xeuni 1060 nm. Haeedeni pezynmvmamu 00CHiONCEHb 3I CMBOPEHHS CKAOMAMPUYDL IHOPAKPACHUX CIMEKON 3 6KA3AHUMU
XapakmepucmuKamu, 6UCOKOIO AKIiCMIo 8Upobi 3 HUX ma 3 6I0NPAYI0EAHHS MEXHONOIUHUX NAPAMEMPI iX 00ePHCAHHSL.

Knwuogi cnosa: onmuune cxno; ingppakpacwe onmuune CKIO, CHEKMPANbHI Xapakmepucmuku, iHmepgepenyitinui @inomp;
ONMUKO-eIeKMPOHHT cucmemu; IHPaA4epeoHull cnekmp,; KoeQiyicHm nponyCcKamHsi.

INVESTIGATION OF THE GLASS MATRIX SPECTRAL PROPERTIES OF THE
OPTICAL COLOR GLASS FOR INTERFERENCE FILTER
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ABSTRACT The current state of colorless and colored optical glasses production for optoelectronic systems is considered. The
actuality of creating domestic infrared glass for use as an interference filter in optoelectronic systems of defense detachments is
shown. The aim of the work is to create a glass matrix of infrared optical glass with an intrinsic refractive index t = 90% at a
wavelength /. = 1060 + 20 nm. In work the standard methods of spectral analysis, the determination of the number and size of
bubbles and fibrils in glass are used. The experimental glass compositions were melted in an electric furnace with silicon carbide
heaters. The factors responsible for providing full absorption in the UV and visible parts of the spectrum and maximum transmission
at a wavelength of 1060 nm are established. The results of studies on the development of infrared glasses with these characteristics
and high quality of the products from them are worked out. The possibility of creating a boron-containing and aluminium-
containing technological and cost-effective glass matrix with a refractive index of v = 91.5% and © = 92.8%, respectively, at a
wavelength A = 1060 + 20 nm is established. The technological parameters of their production have been worked out. All this is the
basis for the development of domestic optical colored infrared glass of a new generation, which will act as an interference filter in
optoelectronic systems.
Key words: optical glass, infrared optical glass; spectral characteristics; interference filter; optoelectronic devices; infrared
spectrum, transmission coefficient.
Beryn BUKOPHUCTaHHS IIbOTO CKJIa I¢ BiHCHKOBO-000OpPOHHA
ranysb. Ii pO3BUTOK 3HAYHOIO MipOIO 3aJI€XKHTh Bifl PiBHS

OnHi€l0 3 BY3bKOTAy3eBUX Ta CHEUU(IYHHX
HayKOBHMX TEMaTHK Ha CHOTOJHIIIHIA JEHb € PO3poOKa
CKJIQJiB Ta TEXHOJIOTII OE3KOJIHOPOBHX Ta KOJIBOPOBHX
onTHYHUX cTekosn. Jlo ix BiacTHBOCTEH, 30KpeMa
CHEKTPAIbHUX XapaKTEPUCTHK, Ta SKOCT1 i BIACTHBOCTEN
BHPOOIB 3 HUX: OJHOPIIHOCTI, 3BEIEHOCTI, My3UPHOCTI, -
Ha BiIMIHY BiZ  JHCTOBHX, TapHUX, apXiTEKTypPHO-

OymiBenpHMX Ta  IHIIMX  MPOMHUCIOBHX  CTEKOJ,
BHCYBAIOTHCS 3HAYHO OLITBII )KOPCTKi BUMOTH [1].
Oxpim TOTO, 0COOJTUBICTIO ONTHYHOTO

CKJIOBAapiHHS € OOMEXEHWH iH(pOopMaIiiH1iA JoCTyI,
OOYMOBJIGHUI TUM, IO OAMH 3 MPOBITHUX HANPIMKIB

TEXHIYHOTO OCHAIEHHS NpWIaAo0yyBaHHS, y SIKOMY
CYTTEBY poIb Bigirpae CTaH OINITHYHOTO
CKJIOBUPOOHHUIITBA, OCOOJIMBO IIPH CTBOPEHHI ONTHKO-
SJISKTPOHHMX IIpuIIafiB [2].

CporomHi Ha CTPIMKY EBOIIOIIIO EICKTPOHHUX

CHCTEM CIpSIMOBAaHI 3yCHJUIi 0aratb0X HAayKOBO-
JMOCIIHMX Ta OCBITHIX CBITOBUX 3akiamiB. Jlus
BJIOCKOHAQJIEHHSI CY4acHHX OIITHKO-EIIEKTPOHHUX

MpuUiIaaiB, 0cOOIMBO 3aISTHUX Y OOOPOHHIH rairy3i, mopsia
3 €NIeKTPOHHOIO CKJIaJIOBOIO, CXEMOTEXHIKOIO,
KOMIT'IOTEPHOI0  IH)KEHEpi€lo, HEeOoOXiTHO IHTEHCHBHO
PO3BHBATH TEXHOJIOTIIO ONTHYHOTO CKioBapiHHs. [lpu
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[FOMY OJHHM 3 B&YKJIMBHX IUTAaHb NPHIaJ00yAyBaHHS €
CTBOPEHHS  ONTHYHOrO iH(padepBOHOTO CKIa, SKe
BUKOHYBAaTUME pOJb iHTepdepeHIiiiHoro ¢(impTpy y
onTHko-eidekTponHnx  cucremax (OEC)  mpunani
000poHHOT Tany3i. I'0JIOBHOIO YMOBOIO 1X MOBHOIIHHOT
poboTn € 3a0e3neuyeHHsT TEBHUX  CHEKTPaJbHUX
XapaKTepUCTHK TaKOro CKJa: IIOBHE TIOIJMHAHHS B
yIbTpadioNieTOBI W BUAMMINA 00JAacTAX CHEKTPY Ta
KpyTHH mimiiom kpuBoi T=f(A) 3 MaKCHMAalbHUM
MIPOITYCKAaHHM T IIpH JOBXuHI xBuii A =1060 uMm [3].

i BuMorm BU3HAYAIOTBCS POOOTOI0 CHCTEM
HaBCJCHHS HAa BKa3aHId IOBXWHI XBWII y 3B‘S3Ky 3
BUKOPHCTaHHSAM AaKTHBHOTO €JIEMEHTY — JIa3€PHOTO CKIIa
TJC, mo MICTHTh HEOAWM, 3  TEHepallier
BHUIIPOMIHIOBaHHSA, SKe 3a0e3medye repegady CUTHAILY 10
npuiiMvada Ha A =1060 HM (mami Touka A;) [4].
Inrepdepenuiiinnii GinbTp MOBUHEH MPOIYCKATH JIMILE
BUIIPOMIHIOBAHHS aKTHBHOT'O €JIEMEHTY IepeaTynKa,
(GUIBTpYIOYM NIpH LBOMY BCi iHIII AOBXWHHM XBHIb. Ha
JIAaHWUIT MOMEHT >KOJIHE ONTHYHE CKJIO B IOBHOMY 00cCs3i
HE BI/IIOBiJ]a€ HABEJICHUM BHI[E BUMOTaM, a camMe: T B B
toumi A Bix 70 % Ta Bume. BiTunsHsHI ONTHYHI CTEKIIA
MaloTh MNPOINyCKaHHA B Toulli A; Onuspko 52 % mpm
toBmuHI 2,5 MM. [Ipu mpomy B miamazoni 850-1020 BM
BOHM MAalOTh TIPONYyCKaHHA Big 2 1o 25 %, mo €
HebaxxannM 1t OEC, ockimbkM Tiepefada CHUTHATY B
yKa3aHOMY JliaIia30Hi MOTipIIye TOYHICTh CUCTEMH Ha 15
%. 30iiblLIeHHs] KOHLEHTpalil OapBHUKIB NpHU3BEIC 0
3pocTaHHs NOriMHaHHA y Jianaszoni 850-1020 uM, ane
3MEHIIUTH IMpoIyckaHHs B Touli A = 1060 HM. Tomy
aKTyaJbHOI TMPOOJIEMOI0 € CTBOPCHHS I1H(pPAUepBOHOTO
ONTHYHOrO cKkia, ke 6 mo 1020 HM Malo MOBHE
MOTJIMHAHHA, a B TOYIll A; — IIKOBE 3HAYECHHs OlIbIIe
70 %.

Meta po60THI

OjHUM 3 TOJOBHHMX YMHHHKIB, 110 BIUIMBAIOTH Ha
MMOBEIIHKY CIEKTpaabHOI KpuBoi T=f(A), € OapBHUKI.
Came 3aBasgku iM ONTHYHE KOJILOPOBE CKIIO HaOyBae
CBOTO IIJIbOBOTO TMPH3HAYEHHS, Y JAaHOMY BHIAJIKY
BHUKOHAHHS poJti iHppadepBoHoro GinsTpy. [Ipu cTBOpEeH
HI TaKOro ONTHYHOTO KOJBOPOBOI'O CKJIa HEOOXiTHO
BpPaxOBYBaTH  CIEKTPAbHI  XapaKTePUCTHKH  CaMoi
ONTUYHOI OCHOBU — cKJoMaTpuili. SIkmo B Touri 1060 +
20 uM BoHa He OyJe Mpo30poro, TOOTO MPOITyCcKaHHs Oyxae
MeHme HiK 90%, momaBaHHA OapBHUKIB HE MiABHUIIUTH
LeH MOKA3HUK, SIKHI K MIHIMyM 3aJJMIIUTHCS HA TOMY 3K
piBHI, SK MakCHMyM — IOAAaCTh CBOE IIOTJIMHAHHA Ta
HOTipIIUTh KoediuieHT nponyckanHs [5,6]. Tomy mera
JaHoi poOOTH TmoJiAraja y CTBOPEHHI CKJIOMATPHII
iH(GPaYePBOHOTO ONTHYHOIO CKJIA, s;ka O Maja BIIACHHU
MOKa3HUK mpomyckanHs 1=90% y Toumi 1060 + 20 HM.
Jnst mocarHeHHs i€l MeTH HeoOXiAHUM OyJIo BUPIIINTH
HACTYITHI 3aBJaHHS: 3IIMCHUTH BHOIp CKIaay BHUXIJIHUX
CTEKOJI, TPOBECTH X BAapKy Ta BHUKOHATU ITOCIIKCHHS
BIUIMBY NEBHUX XIMIYHHX KOMITIOHEHTIB Ha CIIEKTPaJIbHI U
TEXHOJIOTIYHI XapaKTEPUCTUKH MOJENLHUX CTEKOIL.

EkcnepnMeHTaana YacTHHA

CuHTE3 CKIOMAaTpPHUIlh 3AIHCHIOBAIN Y KEPaMidHAX

TUDISX B JIa0OpaTtopHii medi 3  eNeKTPUYHUMHU

HarpiBauamu. 3amipu  TeMIepaTypu KaMmMepu Iedi

IPOBOJWIN 3 BUKOPUCTAHHAM Tepmonap tuiy TIIP.
BumiproBaHHsS ~ CIIEKTPaJIbHUX  XapaKTEPUCTUK

MIPOBO/AMIIM HA aTECTOBAHOMY NPWIIAJII CIIEKTPOPOTOMETPI
C®-26, 3rimno 'OCT 3520-92.

KimpkicTh Ta po3Mipu Iy3uWpiB 3aMipsiidm  Ha
ycTaHoBIIi BuzHaueHHs my3upis 3a TOCT 3522-81.

OmiHKy 3BENBHOCTI 3[iHCHIOBANIacs 332 TIHHOBOIO
KapTHHOIO Ha TMpOeKkUiiHii ycraHosmi, 3rimao ['OCT
3521-81.

Jns TpoBENEHHS CHUHTE3y MOJEIBHHUX CTEKOI
BUKOPHCTOBYBaJIM CHPOBUHHI MaTepiaju MapKH oc. ..

PesynbTaTH Ta ix 00roBopeHHs

Bin BubOopy ckiamy BHXITHOI CKJIOMATPHIL
CYTTEBO 3aJIe)KaTh ONTHYHI XapaKTEepUCTHUKH CKJia Ta
xapaktep nii OapBHHKIB Ha HHX. Jlo cKiIomarpumi
BUCYBAIOTHCSl HACTYIHI BUMOTH: XapakTep CIEKTPAIbHOT
KpHUBOi, SIKUH OM MOYATKOBO 3aJOBOJIbHSB IIOCTABIICHIH
METI; TEXHOJIOTIYHICTh Ta EKOHOMIYHA JTOLIBHICTD.

THokasnuk  nponyckannss. ONTHYHA — MaTPHUL
IIOBHHHA caMa MaTu BHcoke mpomyckanHa (90-98%) B
miamazoni 1040-1080 M. HeBix’emHa xapakTepuCTHKA
MOTJIMHAHHA ONTHYHOTO CKJa 3aJISKUTh B JOBXUHU
XBHJI, TOBUIMHU 3pa3Ky Ta CKJIaay ONTHYHOIO CKJa.
Ockinbku mornuHaHHs B Y® Ta BHIuUMIA 007acTsIX
MOBUHHO JOCSTaTUCS CUCTEMOIO OapBHHKIB, TO T'OJIOBHA
3aa4a CKJIOMATpHIl — 3a0e3ledeHHs HeOoOXiTHOro
npomyckanHs B [Y obacTi.

Pesynbratu HoTiepeiHiX JIOCITIPKeHb 3
BU3HAUYCHHS TOKA3HWKIB MPOIYCKAHHS pI3HUX TPyl
ONTHYHUX OE3KOIBOPOBUX CTEKON B 00JACTi CHEKTpPY
300-1500 ©M, BHKOHAaHMX MPOBITHAM ONTHIHUM
inctutyrom I'OU cymicao 3 III3 Ta BimoOpaxkeHUX Y
PTM 3-995-77, cBiguath, IO TEpeBaKHA OIIBLIICT
TaKUX CTEKOJ Ma€ CXOXKi CHEKTpPaJIbHI XapaKTCPHCTUKH.
[Mowarok ix mpomyckanHs BigmoBimae A = 300-340 HM.
Takok B 3aJEKHOCTI Bil YHUCTOTH CHUPOBHHHUX
MaTepiaiiB Ta TOBIIMHHU 3pa3Ky Ma€ Micle pi3HUH piBeHb
MPOMYCKAaHHSA B BUIUMINA YacTuHi criekTpy. CriekTpaibHa
KpHBa B iH(pauepBOHIN 30HI Maike Al BCIX CTEKOJ Mae
TEHACHIIIIO JI0 CTamy.

Y 3B’SM3Ky 3  HEOOXigHICTIO  CTBOpPEHHS
CKJIOMATPHIll 3 HAWBUIIMM MPOIYCKAaHHSIM y Jiama3oHi
1040-1080 ©uM sk Buximai Oymu oOpaHi MaTpHIi
okcuauux ctekon [YC-5 ta [UC-7 [7]. Xoua mis BigoMux
O0e3KkMCHEeBHX ONTHUYHUX cTekon wmapku [UC [8] Ta
ONMM3bKUX JI0 HHUX 3a BIACTUBOCTSAMH 3aKOPJOHHUX
XaJbKOTEHIHMX cTekon [9], mo MaloTh 3HAYCHHS T
6mm3pko 50% B Toumi Aj, 3a JIONMOMOIOI0 TEPMIYHOT
HABOJIKA MO’KHA OTPUMATH KPYTUH MiAHOM CHEKTPATEHOL
kpuBoi 3 Touku 1020 HM, iX IIMPOKE BHUKOPHUCTaHHA
YHEMOXITHBIICHO CYTTEBUMH TEXHOJIOTTYHHUMU
CKJIAJIHOCTSIMH Ta JIy>KE€ 3HAYHOIO BapTICTIO.
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Besnocepenne BHKOpHUCTaHHA OOpaHMX MapoK
crexon [UC-5 ta [YC-7 obOmexyeTbes HACTYITHIM. XO04a
ckiao IYC-5 wmae BHCOKHH KOe(IIliEHT MPOIyCKaHHA B
toyni 1060 HM, omHAK 3MINIEHHS NOYaTKy MigiHoMy
kpuBoi T=f(A) y BuOUMYy 0O0JacThb CIEKTpy He
3amoBoibHAEe BUMoram pobotm OEC. 30iablneHHS
MOTJIMHAHHA y 3rajaHii 4YacTUHI MOXE MJOCSTHYTH
HaHECeHHSIM OaraTomapoBuX MOKPHTTIB, aie e
npusBese 10 0araropa3oBOro 3pOCTaHHS BapTOCTi Ta
3MEHIICHHS T Yy BKa3aHii BHIIE YaCTHHHU CIEKTPAIBHOI
kpuBoi. OkpiM TOro, 3aBISKM MOYATKy MigiomMy
crieKTpainbHOi KpuBoi 3 810 HM MiK MPOITyCKaHHS MICIsA
HAaHECEHHS TOKPHUTTIB 3CyBaeThcs a0 To4dku 1010 HM.
JliBima >X dYacTWHA CHEKTPYy Mae HeOaXaHO BHCOKE
TIPOITYCKAHHSL.

ITepeBaroto cxia [YC-7 € ioro Maixke TOBHE
noruHaHHs y miana3oni 70 1000 am. OxHak koedimieHT
MIPOITyCKaHHs B iH(ppauepBOHii 30Hi 1, OUIbII KOHKPETHO,
y touni 1060 M He mnepesumrye 42%. Tomy Ha mid
NUISHIII CUTHAJI TmepenaBavya OyJe BJIOBJIIOBATHUCS B

HEIOBHOMY 00cs3i, 10 He 3a0e3Nle4ynuTh  CTaOUIbHY
poboty OEC.

I[Ipn  po3pobmi cKiIagy HOBOTO  ONTHYHOTO
iH(ppadepBOHOTO CKJIa ypaxyBald HaBeleHI  JdaHi, a

TaKOX mapIialbHAN  BIDIHB Ha T KOMIIOHCHTIB
ckioMatpuis crekon [YC-5 ta TYC-7, ximiuHUEA cxiafg
SKUX HaBeJeHO y Taom. 1.

Tabmuus 1 — XiMiyHHHA CKJIaJ MaTPHIb CTEKOJ
Mapok [UC

N MacoBa [10J11 KOMIIOHEHTY,

OxcuaHuit cknaf v, .
CKTOMATPHILD 0, Y CTEKJIaX MapoK:
4C-5 4C-7
Si0, 61-68 62-69

PbO 10-18 9-16

K>0 8-13 9-15

Na,O 2-8 1-6

B,03 0-3 -
ZnO - 0-2

Jnst oOrpyHTYBaHHS NPUCYTHOCTI THUX UM IHIIUX
KOMITOHEHTIB Yy CKJaJi OCHOBHOI IIMXTHOI CyMIIIi,
HEOOXIIHO 3HATW BIUIMB OKCHIIB Ha HEOOXixHI
CHEKTpalbHI BIacTUBOCTI. [Ipu mocimimkeHH] 3aIeXHOCTI
ONITUYHUX XapaKTEPUCTHK MATPHIIi Bix il CKIIaOBUX OYII0
BUSBJICHO, 1[0 BHCOKE MPOMyCKaHHS nputamanHe SiOa,
B»0s, Ta P,Os. Crekia, B SIKHX MPUCYTHI 11l OKCUIH, TIPH
TOBIIMHI B JEKiJbKa MIUIIMETPIB MarmTh 00JIaCTh
MpoIrycKaHHs 31 3HaueHHsIM 1= 89-97% Bix 180 mo 2000 ~
4000 M B 3anexHocti Big HasBHocTi Tpyn -OH. NayO,
K,0, BaO, a takoxx ZnO 3HIKYIOTh NPOMyCKaHHA B Y D-
ta [Y-obmactsax Ha 5-11%. CaO ta MgO MaioTh 3Ha4YHE
norimHaHHs B Y®-cmektpi: Omm3pko  28%. AlLO;
migBuinye mnpomnyckanHs B [Y-obmacti Ha 3-5%, ane
noripmye #oro B Y@ Ha 10%. CyTTeBe 3HMKCHHS
npornyckanHs Ha 11% B Y®-obmacti, ane me B IY,
obymoBmoroTe PbO Ta SboO [10]. Ame HeoOXimHO
MIIKPECIUTH, IO I JOCTI/PKEHHS BIPHI Yy BHNAAKY

BUKOPHCTaHHS CHPOBHHHUX KOMIIOHEHTIB MapoK OC. 4.,
OCKIIBKM HAsBHICTh JOMIIIOK CHJIBHO BIUIMBATHME Ha
MMOKa3HUK nporryckanns [11,12].

PerenpHuit  aHami3  BIUIMBY  KOMIIOHEHTIB
CKJIOMaTpHIlb ONTUYHUX cTekod mapok IHC-5 ta [HC-7
Ha iX CHeKTpabHi XapaKTePUCTHKU MIOKa3aB HACTYIIHE.

Bukopucranns SiO,, B,Os ta PbO He cynepeunts
MOCTABJICHOMY 3aBJIAaHHIO: ITiJIBUIICHHIO MPOITyCKaHHS B
iH(pauepBOHii 30Hi. MaxkcumanbHa rpaHULs
nporyckanast — 2000 am. Na,O Tta K,O moripmryrors
NIPOITyCcKaHHs B iH(padepBOHIH 30HI, ame y cKiomaci
BOHHM BiIrparoTh BaKJIMBY POJIb IUIABHIB. 3HIDKEHHS iX
KOHIICHTpALii CYTTEBO TMiABHIIYE TEMIIEPAaTypy BapKH,
0, OKpiM 3pOCTaHHS BHUTpAT €HEProHOCIiB. a OTXke i
c00iBapTOCTI CKJIa, YCKIATHIOE CTAOUTBHICTD MPOTIKAHHSI
(bi3uKo-XiMIYHIX Mpo1LIeciB CKJIOYTBOPEHHS.
KoHCTpYKTHMBHI Ta TeXHIYHI MapamMeTpud TeIJIOBUX
arperariB 0OMEXYIOTh TeMIEepaTrypy BHPOOHHYOI BapKu
1600 °C [13,14]. IIpucyTtHicTh ZnO y cKazi
ckioMatpuri [YC-7 o0yMOBIIFOE HH3BKHI KOCDIIi€HT
JIHIAHOTO PO3MIMPEHHS, IO IMiJABHIIYE TEPMIYHY Ta
XIMIYHY CTIHKICTh Ta Koe(ilieHT 3amomieHus [15]. Ame
ZnO moripurye mpomyckaHHS B iHQpauepBOHil 30HI.
Towmy € cernc 3aminuTu #oro Ha B,0O3 abo nHa AlOs.

IIpoBeneHo cuHTE3  MOJECIBHHX  CTEKON 3
BKa3aHWMH OKcHIaMH. Jl7s BCTAHOBJICHHSA PI3HHULI Yy
MOJIEIBHOMY psiZii MaTpUIlb BUKOHAHO IX CIIEKTPaIbHHNA
anami3 ( puc. 1). Buasneno, mo 2% ZnO mnoripirye
MPOITyCKaHHs B Todlli Ai, mopiBHAHO 3 B,O3 ta AlO;.
[Mpomyckanust B Hilt cknano: npu Bmicti 2% ZnO — 81%;
2% B203 —91,5%; 2% ALO3 — 92,8%.
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Puc. 1 — Cnexmpanvhi xapaxmepucmuxkuy ORMUYHOT
mampuyi 8 3anexcHocmi 8i0 naasnocmi ZnO,B>03 ma
AlO3

Texnonoziunicmo ma eKOHOMIYHA OOYLNbHICHb.
OkpiM ONTHYHHMX BIACTHBOCTEH, sKi O BiAmoOBimaIH
KIHIIEBUM BHUMoOraMm st ctabinpHOl pobot OEC,
CKJIOMATPHII MOBHMHHA MAaTH ONTUMAJIbHI TEXHOJIOTIYHI
napamMeTpu Ta MIHIMaIBHO MOXJIHMBY COOIBapTiCTB.
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TexHonmorigHIMHU apamMeTpamu BBA)KAIOTHCS!
TeMIepaTypa Ta TPUBAIICTh BapKH, OCKUIBKM BiJl HHUX
3aJieKaTh BUTPATH €HEProHOCIiB, yac poOOTH CKIIOBapiB,
YITKICTh NMPOBEJIEHHS TEXHOJIOTIYHUX MPOLECIB; JETKICTh
y o00poOmi. Takox 3 1Iiel TOYKH 30py MMOTPIOHO
po3rIsSaaTH 1 CKJIaI0Bi KOMIIOHCHTH IIMXTH, OCKIIBKH
BOHM TaKOX BIUIMBATHMYTh SIK Ha BapTiCTh, Tak 1 Ha
TEXHOJIOTIYHICTH [6].

Temneparypa Bapku CKJIOMaTpHIb pi3HOrO
XiMigHOTO CKJamy Oyia mpuOIH3HO 0HAKOBOKO: Bif 1370
1o 1380 ©, yoro Oyst0 JOCTaTHHO Il HOBHOTO PO3Bapy Ta
BUXOJly Ty3UpiB 3i CKIOMAcH. IX KiJIbKicTb y rOTOBOMY
6momi cknana 1o 30 mt Ha 1 kr pu po3mipi 0,2 — 0,5 mm,
o0 BigNOBigamo icHyrounM BuMoram. OOpani s
JIOCIIIIDKEHHS 3arOTIBKY HE MaJIA 3BEIIB.

3amina ZnO Ha TexXHIUYHHMH TJIMHO3eM Ta OOpHY
KUCIIOTY JIJIsl yBEJICHHS BIATIOBITHO OKCH/IIB aJTIOMIHIIO Ta
00py, I[IHK SIKUX HABEIACHO y Ta0JI. 2, T03BOJHIIA CYTTEBO
3HU3UTH COOIBAPTICTH CKIIOMATPHIIb.

Tabmuns 2 — LliHa cHpOBUHHUX MaTepialiB

Ne | CupoBuHa Lina 6e3 I[1/1B, rpH.
1 IuHKyY okcupg 74,16
2 | TexHiYHHUI TIMHO3EM 17,64
3 | bopHa kucnora 19,21

Takum uwmHoM, BBemeHHS 10 2% Al,O; 3amicth
ZnO 3HIWKYe cobiBapricts 1T mpomykmii Ha 1130,4 rpH,
2% H3BO3 3amicts ZnO — Ha 1098,6 rpH. Tomy 3amina
ZnO Ha 1i KOMITOHEHTH Oyne CHPHUATH IiIBUIICHHIO
peHTa0eNbHOCTI KiHIIEBOT NPOYKIIiT.

BucHoBkH

[TpoBeneHMMHM  JOCITIJDKEHHSMH  BCTaHOBJICHA
MOJJIMBICTh CTBOPEHHSI CKJIOMATpHIi 3 IOKAa3HUKOM
nporyckaHHsa 7=90% y TouIli 3 JOBXIHOI XBIIi A =1060
+ 20 HM, IO € Mi/ICTaBOIO IS OJIePKaHHS BITUU3HSIHOTO
OINITHYHOTO 1H(PAaYEepPBOHOTO CKJIa HOBOTO MOKOJIHHS, SKE
BUKOHYBAaTUME pOJb iHTepdepeHmiiiHoro ¢inmbTpy y
ontuko-enekTponHnx  cucremax (OEC)  mpunanis
000pOHHOT rajys3i.

[Moganpuii mocmipkeHHsT OyAyTh CHPSIMOBaHI Ha
PO3pOOKY BKA3aHOI'O CKJIa, [0 BMIIyBaTUME OApBHUKH.

Cnucoxk Jirepatypu

1. HemmaoB, C. B. OnTtuyeckoe MaTepHAIOBEICHUE:
Onrtrueckoe crekiio: yueOH. mocodue / C. B. Hemuiios. —
CIl6: CIIoI'Y U'TMO, 2011. - 175 c.

2. HapeymwocoB, 0. B. IlpoektupoBaHue  ONTHKO-
anexTpoHHbIX TpuOopo / FO. B. IlapymocoB, C. A.
Poaunonos, B. I1. Coanatos, A. A. lllexonun [u ap. |. —
M.: Jloroc, 2000. — 488 c.

3. Aiixaep, [O. Jlazepsl. Hcmonnenue, ympaBleHHE,
npuMenenue: [nep. ¢ Hemenkoro JI. H. Kazannesoit | / FO.
Aiixaep, I'. Aiixaep. — M.: Texnocgepa, 2008. — 440 c.

4. Denker, B. Handbook of solid-state lasers. Materials,
systems and applications / B. Denker, E. Shklovsky

13.

14.

15.

Cambridge: Wood Publishing Series in Electronic and
Optical Materials: Number 35. —2013. — 660 p.

Ross, C. Ph. Glass Melting Teghnology: A Technical and
Economic Assessment/ C. Ph. Ross, G. L. Tincher. —
Westerville: Glass Manufactory Industry Council, 2004. —
274 p.

Shelby, J. E. Introduction to Glass Science and Technology
/ J. E. Shelby. — New York: The royal society of chemistry,
2003. — 288 p.

IIBetHOE onTrueckoe crekio. Karamor. — M3tom: M3tomckuit
Ka3eHHBIN PHOOPOCTPOUTENBHBIN 3aB0o, 2009 1. — 126 c.
3BepeB, B. A. Onrmueckne marepuansl. Yacts 2 / B. A.
3Bepes, E. B. Kpusonycrosa, T. B. Tounauna. — CII6.:
UTMO, 2013. —248 c.

Hilton, A. R. Chalcogenide glasses for infrared optics / A.
Ray Hilton, Sr. — Texas: The Mc Graw Hill, 2010. — 279 p.

. Hartmann, P. Optical Glass / P. Hartmann. — Bellingham:

SPIE, 2014. — 180 p.

. Hartmann, P. Optical glass and glass ceramic historical

aspects and recent developments: A Schott view /
P.Hartmann, R. Jedamzik, S. Reichel, B. Schreder //
Applied Optics. — 2010. — Vol. 49, No. 16. — P. D 157 - D
176. — doi: 10.1364/A0.49.00D157.

. Bamford, C. R. Colour generation and control in glass / C.

R. Bamford. — Amsterdam, Oxford, New York: Elsevier
Scientific Publ., 1977. — 264 p.

HerpoB, . B. Oco0auBoCTi BHPOOHHITBA ONTHYHOTO
BHCOKOTEMIIEPATYPHOTO CKJIa y TOPIIKOBHX
pereHeparopHux mivax. Tesu gomnosizeit 111 Beeykpaincpkoi
HayKOBO-TeXHIUHOI KoH(epeHIil «CydacHi TeHIeHI]
PO3BUTKY i BHPOOHHMIITBA cHilikaTHHX MarepianiB» / JI. B.
Herpos, JI. JI. Bparina, C. B. ®inonenko. — JIbBiB:
Pactp-7,2016. - C. 23 .

Yaitskiy, S. Analysis of the Bacor Refractories after their
Service in Glass Furnace / S. Yaitskiy, L Bragina, Y. Sobol
/I Chemistry & Chemical Technology . — 2017. — Vol. 10,
No.3 -P.373 - 377. —doi: 10.23939/chcht10.03.373.
Savvova, O. Development of glass-ceramic high-strength
material for personal armor protection elements / O.
Savvova, L. Bragina, G. Voronov, Y. Sobol, O. Babich,
O. Shalygina, M. Kuriakin // Chemistry & Chemical
Technology . — 2017. — Vol. 11, No.2 — P.214-219. — doi
10.23939/chcht11.02.214.

Bibliography (transliterated)

Nemilov, S. V. Opticheskoe materialovedenie: Opticheskoe
steklo: uchebn. posobie. — SPb: SPbU ITMO, 2011, 175p.
Parvulyusov, Y. B., Rodionov, S. A., Soldatov, V. P.
Proektirovanie optiko-elektronnih priborov, M.: Logos,
2000, 488.

Aihler, Y., Aihler, H. Laseri. Ispolnenie, upravlenie,
primenenie. — M.: Tehnosfera, 2008, 440.

Denker, B., Shklovsky, E. Handbook of solid-state lasers.
Materials, systems and applications Cambridge: Wood
Publishing Series in Electronic and Optical Materials:
Number 35. — 2013, 660.

Ross, C. Ph., Tincher., G. L. Glass Melting Teghnology:
A Technical and Economic Assessment, Westerville: Glass
Manufactory Industry Council, 2004, 274.

Shelby, J. E. Introduction to Glass Science and Technology,
New York: The royal society of chemistry, 2003, 288.
Zvetnoe opticheskoe steklo. Katalog. — Izyum: IKPZ, 2009,
126.

Zverev, V. A., Krivopustova, E. V., Tochilina, T. V.
Opticheskie materiali. Part 2, SPb.: ITMO, 2013, 248.

142

BICHUK HTY "XIII" Ne 32 (1254)


https://www.researchgate.net/profile/Steffen_Reichel2
https://www.researchgate.net/scientific-contributions/2016736622_Bianca_Schreder
https://doi.org/10.1364/AO.49.00D157

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

CEPLA "HOBI PIIIEHHA B CYYACHHUX TEXHOJIOI'LAX"

9. Hilton, A. R. Chalcogenide glasses for infrared optics, Regenerative Furnaces], Tezi dopovidei Il Vseukrains koi
Texas: The Mc Graw Hill, 2010, 279. naukovo-tehnichnoi  konferencii “Suchasni  tendetcii
10. Hartmann, P. Optical Glass Bellingham: SPIE, 2014. 180. rozvitky I virobnitctva silikatnih materialiv” Lviv: Rastr-7,
11. Hartmann, P., Jedamzik, R., Reichel, S., Schreder, B. 2016, 23.
Optical glass and glass ceramic historical aspects and recent 14. Yaitskiy, S., Bragina, L., Sobol V. Analysis of the Bacor
developments: A Schott view // Applied Optics. 2010, 49 Refractories after their Service in Glass Furnace,
(16), D 157 — D 176, doi: 10.1364/A0.49.00D157. Chemistry & Chemical Technology .2017, 10(3),373 - 377.
12. Bamford, C. R. Colour generation and control in glass, —doi: 10.23939/chcht10.03.373.
Amsterdam, Oxford, New York: Elsevier Scientific Publ., 15. Savvova, O., Bragina, L., Voronov, G., Sobol, Y.,
1977, 264. Babich, O., Shalygina, O., Kuriakin, M. Development of
13. Petrov, D. V., Bragina, L. L., Philonenko, S. V. glass-ceramic high-strength material for  personal armor

Osoblivosti virobnitctva optichnogo visokotemperaturnogo
skla u gorshkovij regeneratornih pichah [Manufactory
Feature of the Optical High-Temperature Glass in the

protection elements, Chemistry & Chemical Technology ,
2017, 11, (2),214-219. —doi: 10.23939/chcht11.02.214.

Bigomocri npo aBTopis (About authors)

Ilempoe /Imumpo Bixkmopoeuu

— ImxeHep Bimmidy TroJoBHOrO MeTpojora, JlepikaBHe miampueMcTBO «I3t0MCBKHI

npuiiano0yAiBHUIN 3aBo», [3toM, Ykpaina; e-mail: petrovdmitry@ukr.net.

Dmitry Petrov — Engineer of a Chief Metrologist’s Departmen, State Enterprise «lzyum’s Instrument-Making Plant», Izyum,
Ukraine; e-mail: petrovdmitry@ukr.net.
bpazuna JTroomuna Jlazapiena — JIokTop TeXHIYHUX HayK, npodecop kKadeapu TEeXHOJOTII KepaMikd, BOTHETPHBIB, CKIa Ta

emase,

HamionansHuil TeXHIUYHHMH yHIBEpCHTET

bragina l@ukr.net.
Liudmyla Bragina— Dr. Sci, Professor of Department of Ceramics, Refractories, Glass and Enamel Technology, National
Technical University «Kharkiv Polytechnic Institute», Kharkiv, Ukraine; e-mail: bragina_l@ukr.net.

Dinonenxo Cepeiit Bikmoposuu — [lupextop mianpuemctBa, JlepkaBHe MiANPHEMCTBO «I3IOMCBHKHIA NpuiaanoOydiBHUN
3aBo/», I3toM, Ykpaina; e-mail: ipz@ipz.com.ua.
Sergey Philonenko — Director of Enterprise, State Enterprise «Ilzyum’s Instrument-Making Plant», Izyum, Ukraine; e-mail:
ipz@ipz.com.ua.

Byow nacka, nocunaiimecs na yio cmammio HACMYNHUM YUHOM:
BJIACTMBOCTEH  CKJIOMATPHII

IlerpoB, . B. JlocmimkeHHS CHOEKTPaTbHUX

«XapKiBCHKHH  TOJITEXHIYHUH

iHCTHTYT», XapkiB, VYkpaiHa; e-mail:

OIITUYHOI'O KOJBOPOBOro CKJIa IJid

iHTepdepenuiitnoro ¢pinsrpy / A. B. llerpos, JI. JI. Bparina, C. B. ®inonenxo // Bicnux HTY «XIIl», Cepia: Hogi piwenns 6
cyuacnux mexuonoeiax. — Xapkis: HTY «XIIl». —2017. — Ne 32 (1254). — C. 139-143. — doi:10.20998/2413-4295.2017.32.22.

Please cite this article as:

Petrov, D., Bragina, L., Philonenko, S. Investigation of spectral properties of the glass matrix of the optical color glass forl
interference filter. Bulletin of NTU "KhPI". Series: New solutions in modern technologies. — Kharkiv: NTU "KhPI", 2017, 32 (1254),
139-143, doi:10.20998/2413-4295.2017.32.22.

THooscanyiicma, ccoinatimecs Ha 9my CmMamvio CledyIoWuUM o6pazom:
Ierpos, [I. B. HMccienoBaHue CHEKTPalbHBIX XapaKTEPUCTHK CTEKJIOMATPHUIBI ONTHYECKOIO IIBETHOTO CTEKIa JUis

nHTepdepeHunoHHbx ¢Gunstpos / . B. [erpos, J. JI. Bparuna, C. B. ®unonenko // Becmuux HTY «XI1H», Cepus: Hogvie
pewenus 6 cogpemennvix mexuonozusx. — XappkoB: HTY «XITU». — 2017. — Ne 32 (1254). — C. 139-143. — doi:10.20998/2413-
4295.2017.32.22.

AHHOTAITHA Paccmompeno co8pemeHHoe COCMOSHUE NPou3goocmed 6ecy8emubix U OKPAULEHHbIX ONMUYECKUX CMeKON Ol
onmuxko-enekmponnvlx cucmem OIC. Ilokazana axmyanbHOCMb CO30AHUS OMEYECMBEHHO20 UHPPAKPACHO20 CcmeKid ONis
ucnonv3osanus 6 kavecmee unmepgepenyuonnozo gurvmpa ¢ O3C npubopos 060poHHOl ompaciu. Ycemanosnenvi axmopul,
omeeyalowue 3a obecneyenue noIHO20 NOIOWeHUss 8 Y@ u 6uUOUMOU 4aACMAX CHeKmpPa U MAKCUMATbHOE NPONYCKAHUe npu OuHe
6oanvl 1060 Hm. Ilpusedenvt pe3ynvmamul ucciedo8anuii no paspabomke — mampuy UHQPAKPACHBLIX CMEKON ¢ MaKumu
XApakmepucmukamy U 6blCOKUM Kayecmeom  uzdeauil usz Hux. Ompabomanvl mexmonocudeckue Napamempvl Ux NOaYYeHUs.
Knrouesvie cnosa: onmuueckoe cmexiosaperue;, UHQPAKPACHOE ONMUYECKOE CMEKI0; CREeKMPAlbHble XAPAKMepucmuku,
UHmMep@epeHYUOHHbIL GUILMP; ONMUKO-DNEKMPOHHbLE NPUOOPYL, UHPPAKPACHBLIL CHEKMP, KOIDDUYUEHM NPONYCKAHUS.
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