h“ AxumnoHepHoe o6wecTBo «HayyH

FocyaapcTBEeHHbI ONTUYECKUI UH

9
i LLiBabe L 4 pPocrex


mailto:info%40goi.ru?subject=
http://goi.ru

Mbl PASPABATbIBAEM
U NPOU3BOAUM ONTUYHECKUE
MATEPUAJIbI C 1923 TOA

0 HAC

Hay4yHO-Npon3BOACTBEHHOE 06beMHEHNE
[ocygapCTBEHHbIN ONTUYECKNUI UHCTUTYT
um. C. . BaBunosa — MHoronpoduib-
Hbll MHCTUTYT, 3aHUMalOLWMNCA paspa-
6O0TKOM, UCNbITaHMEM U NPOU3BOACTBOM
OMbITHbIX MAapTUA ONTUYECKUX becuBeT-

Muccus:

WHCTUTYT pa3paboTan u BHeAPKUA TEXHONO-
FMU N3roTOBJIEHNUA 6ONbLUMHCTBA UCMOJb-
3yeMblX B POCCUICKOW NPOMbILLEHHOCTH
HeopraHWYyecknx onTUYECKUX MaTepuasos.
Matepuarnbl, Co3fiaHHble Ha ero nJoLajKe,
NCNONb3yTCA B ONTUYECKOM Npubopo-
CTPOEHUN, Na3epHOil TEXHUKe, TeXHUkKe
AEeTEKTUPOBAHUA U O3UMETPUN NOHU3U-
PYHOLLUX U3NYYEHNI, MEAULMHCKOW N TeX-
HUYECKON 3JHAOCKONUU. 3aKasynmkamu
WHCTUTYTa BbICTYNaT MUHUCTEPCTBO

Bbl Tak)Xe MoXeTe 03HaKOMUTbLCH

HbIX U LBETHbIX CTEKOJ1,J1a3€PHbIX CTEKO,
ONMTUYECKUX, Na3epHbIX WU HeNNHENHbIX
MOHO- U NOJIMKPUCTANNO0B, CTEKJIOKepa-
MUKW, orHeynopHoﬁ KepaMUuKH, ontuye-
CKWUX BOJIOKOH U U3JeNnid Ha UX OCHOBe.

PasBuTMe Hay4YHO-TEXHUYECKOro NoTeHunana B cepe ontuyec-
KOro MaTepuanoBefeHus, paspaboTka u NPponM3BOACTBO HAYKO-
eMKOMW TeXHNYEeCKOMN NPOoAYKLMK.

NPOMbILIEHHOCTU U TOproBnn Poccuii-
CKoii ®eaepauum, oNTUKO-MeXaHYecKne
3aBOAbI,  HayyHo-UccnepgoBaTenbCcKue
WHCTUTYTbl. B MHCTUTYTE CO3AaHa Hayu-
Has WWKoMa ONTMYECKOro MaTepuanoBe-
[IeHUsl, NO03BONAKLWAS NOAAEPXKUBATb
HOMEHKNATYPY 1 Ka4eCTBO COBPEMEHHbIX
0TEYECTBEHHbIX MaTepnanoB Ha MUPOBOM
ypoBHE. Bca npoaykuus cooTBETCTBYET
MEXJlyHapo4HbIM HOPMaM W CTaHAapTaM.

C aKTyasibHbIM KaTanorom
Ha HalLeMm cauTe:
GOI.RU/PRODUCTION

BUMMATOdL BYHAL0X3L1D

BUTHATOdL BYNOIhULLIYLINAN |

BUMMATOdL BYHHO)XOL090.1L0 |

BUMIATOdL BYNOIhUNVAIN |
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| CTEKOJIbHAA NPOAYKLUA

| KPUCTAJUTMYECKASA NPOAYKLIMA

| ONTOBOJIOKOHHAA NPOAYKLIUA

| KEPAMWYECKASl MPOAYKL A

HALUW MAPTHEPbDI

e AO «Bonoroackuit o0NTUKO-MeXaHUYECKUit 3aBoj»

e AQ «lpousBofACTBEHHOE 06beANHEHUE «YPanbCKUM
ONTUKO-MexaHuyeckuit 3asog» umeHu 3. C. Anamosa»

e AO «[epmaHuin»
¢ 000 «lliBabe-MockBa»

e AO «HayyHo-Npon3BOACTBEHHOE 0ObEeANHEHNE
«[ocyaapCTBEHHbIN UHCTUTYT NPUKIAAHON ONTUKMN»

e OI'YM «Bcepoccuickuin Hay4yHo-
uccnefoBaTeNbCKUl MUHCTUTYT aBTOMAaTUKM
umenu H. J1. lyxoea» (FK «Pocatom»)

e AO «3aropckuit onTMKo-MexaHu4eckui 3aBogy

e [HL P® AO «KoHuepH «LIHUW «3nekTponpuéop»
e AO «Ka3aHCKKit ONTUKO-MEXaHUYeCKUin 3aBo»

e AO «OAK-Knumos»

e [1AOQ «KpacHoropckuii 3aBog umM. C.A. 3BepeBa»

e AQ «JleHUHrpaackKoe oNnTUKO-MexaHUYeckoe
06begnHeHne umenu B. U. NleHnHa»

e 000 «HIM «AnekcaHpgp»
* AO «JIbITKapuHCKMI1 3aBOJ, ONTUYECKOTO CTEKNA»
* 0AO «[EJIEH (Pecny6nuka benapychb)

e AO «HayyHo-uccnegoBaTenbCKuil UHCTUTYT
«Montoc» um. M. @. Ctenbmaxa»

o OI'YN «Poccuiickuin hepepanbHblii AAEPHBINA LEHTP
Bcepoccuitckuii HayyHo-uccefoBatelbCKUA UHCTUTYT
aKcnepumeHTanbHoit Gusukmn» (MK «Pocatom»)

e AO «HoBoCMbGUpCKMiA NPpU6OPOCTPOUTENbHbBIN 3aBOAY
 AO «LleHTpanbHoe KoHCTpyKTOpCcKOe 6t0po «POTOH»

e AO «HayyHo-nponsBoaCTBEHHOE
o6beaunHenne «OPUOH»

e 000 «3neKkTpoCTEKNON»

e AO «<MockoBckuit 3aBoj, «CANOUP»

BUMMATOdL BYNOIhULLIVLIUDN | BUMMATOdL BYHAL0X3L1D |

BUMMATOdL BYHHO)XOL090.1L0 |

BUTMATIOdL BYNOIhUNYdIN |
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| CTEKOJIbHAA NPOAYKLUA

| KPUCTAJUTMYECKASA NPOAYKLIMA

| ONTOBOJIOKOHHAA NPOAYKLIUA

| KEPAMWYECKASl MPOAYKL A

COAEPXAHUE
@ CTEKOJIbHAA NPOAYKLLUA

OnTuyeckue LBeTHble CTEKNa
OnTuyeckme LBETHbIE CUHE-3e/eHble CTEKNa
Bbicokonpo3spayHoe KBapL,eBoe CTeKJ0
W3penns Ha ocHOBe KBapLLeBOro CTeK/a
OTpaxatenb ¢ Auddy3noHHbIM NOKPbITUEM
CneumnanbHble ONTUYECKME LiBETHbIE CTEKA
AntomokanueBobapueBodocdartHoe nasepHoe ctekno KI'CC 1080/35
9KOMOrMYecKHM YNCTOE LIBETHOE CTEKJIO
BeckucnopogHblie onTHYeCKue CTeKNa
beckucnopogHoe nHppakpacHoe ontuyeckoe cteknio UKC25
O6paboTKa cTekna
3aroToBKM, ANCKM, ONTUYECKUE SNIEMEHTDI
MnockonapannenbHble NNaCTUHbI U KJIMHbS
CteknoKepamuka (cuTannbi)

Hacblwatowmincs nornoTuTe b Ha OCHOBE CUTANIOB C HAHOKPUCTaN1aMU
LUNMHENM, aKTUBMPOBaHHbIMM MoHamu CoZt, ans nasepa ¢ apouiicoaepaLLmmMu
aKTUBHbIMU 3NIEMEHTaMM

Cutann CO 33M c 6113KuUM K HYN0 KOIQHULMEHTOM TEPMUYECKOIO PaCLUMPEHNUS
MK npospayHblii TepMOCTOIiKMI CBETODUABTP

HaHoKpucTannanyeckuii KOMNO3NLMOHHDIN MaTepuan ¢ BbICOKMM
Anddy3HbIM OTpaXKeHneM B ynbTpadmMoneToBoi, BAAUMOI U 6NKHeN
UK obnacTax mapok COOM8 nu COOY6

<7 KPUCTANIIMYECKASA NPOLYKLIUA

OnTuyeckue Kpuctannbl
Kpuctann wectusogHoro cynbtata Hukens (NiSO4 x 6H,0)
Ontuyeckue kpuctannbl propuaos (LIF, CAF, 1 BAF,)

Kpuctannbl gns nasepos
KpucTannbl antoMOMTTPUEBOrO FpaHaTa, akTUBUPOBaHHbIe BaHaanem AUTV3+
AkTuBHbIe anemeHTbl 3 kpuctannos KI'B (KGd (W04)7:Nd)
BbicoKoOMHbIi KpucTann Tutanun gocoara kanusa KTiOPO,
MonuKpucTannuyeckuii ONTUYECKNii MaTepuan Ha OCHOBE CeneHnAaa LUnHKa (ZnSe)
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3 ONTOBOMIOKOHHASA NMPOAYKLSA

OaHOMOf0BbIe ONTUYECKHE BOSTIOKHA
OZHOMOA0BOE ONMTUYECKOE BONTOKHO C COXPaHEHNEM NonspusaLmm nsnyyeHums
BonokHo ¢ aAnameTpoM KBapLeBoii 060/104KK 40 MKM
BonokHo ¢ agnameTpoM KBapLeBoii 0605104ku 80 MKM
BonokHo ¢ anameTpom KBapLeBoi 060104KM 125 MKM

OpHoMoa0BOe GOTOYYBCTBUTENBHOE BOMIOKHO C COXPaHEHUEM NONsipu3aLum
ANaMeTPOM KBapLeBOM 060104KM 125 MKM

OLHOMOJ,0BOE ONTUYECKOE BONOKHO, YCTOYMBOE K U3rnby
OfHOMOJ,0BOE MUKPOCTPYKTYPUPOBAHHOE ONTUYECKOE BONOKHO
MHoromop0Bble onTUYECKNE BONOKHA

MHOroMo10B0€e ONTUYECKOE BOSIOKHO CO CTyrneH4yaTbiM I'IpOd)I/IJ'IEM MoKasaTtens
npenomneHuda

MHoromo0B0€e ONTUYECKOE BOJIOKHO C FPpaMeHTHbIM I'IpOd)VIJ'IEM nokKasartens
npenomMneHud

KBapLieBble BONOKHA C NOSIMMEPHOI CBETOOTPaXatoLLelt 060104KOIA
Bo/10KOHHO-ONTHYECKMe Kabenu, NaTYKOpAbI N NUrTeiiNbl
B0oNOKOHHO-ONTMYECKME Kabenu Ans nepesadn MOLHOT0 1a3epHOro U3yyYeHus
B0NOKOHHO-0NTHYECKHE KTy Thbl
Keapueebie Kanunnspbl

KEPAMUYECKASA NMPOAYKLUA

Cteknonpunac ans crenoBapeHuns

Turnu

BopoHku

Mewanku

KpblLwkm

Bypnunku

Oco60 uncTan BbICOKOMIOTHAsA KBapLeBas KepaMuka
LllamoTHbIe orHeynopbl
BblCOKOrNMHO-3€MHUCTbIE U KOPYHAOBbIE OrHeynopbl

31
31
31
32
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37
38

38

40
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44
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| KPUCTAJUTMYECKASA NPOAYKLIMA

| ONTOBOJIOKOHHAA NPOAYKLIUA

| KEPAMWYECKASl MPOAYKL A

B HayyHO-Npon3BOACTBEHHOM OTAE/IeHUM
«CTEKJ10» nccnepoBaHusa u paspaboTku
npoBoAATcA MO TPeM HanpaBleHUsAM:
ONMTUYECKNE CTEKNA, B TOM YNCIIE XaNIbKO-
reHW[Hble, NasepHble CTeKNa U CTEKNOKe-
pamuka. no HanpaeneHuo «0OnTu4eckue
cTekna» NpoAoXKatTcs paboTbl No pac-
LIMPEHUIO KaTanora ONTUYECKMX
(6onee 70 MapoK) 1 paanaLOHHO-CTOMKMX
(6onee 60 Mapok) cTtekon. Paspa6atbiBa-
l0TCA HOBbIe 06pas3Libl CTEKON U AN BONO-
KOHHO-ONTUYECKNX U3LENNiA, B TOM Yucne
BbICOKOTEMMEpPATYPHbIE.

Mo HanpaBnieHUto «JlaszepHble cTekna»
OAHa M3  MOCNefHUX  TEXHONOTWA,
CO3[aHHas y4YeHbIMW UHCTUTYTa, — Tex-
HOJIOTUA CWUHTE3a CBeTOMOrnouaroLmux
CTeKON 4S9 KnajuHra AUCKOBbIX aKTuUB-
HbIX 9n1eMeHTOoB. [ponssogumas no fgaH-
HOW TeXHONIOrMK NPOAYKLMA NPEBOCXOAUT
Mo KayecTBy nokasaTesnu CTekoJsi, npume-
HABLUMUXCS paHee AN 9TUX Lenei.

B uucne nocnegHUX SOCTUXEHUIA UHCTU-
TyTa — paspaboTka M 3anyck B Cepuii-
Hoe npousBoAcTBO 11 MapoK LBETHOro
ONTMYECKOro cTekna. 3ta MaclTabHas
paboTa, peanu3oBaHHasi 3a NOCNeAHue
HECKOJIbKO JieT, obecneuynna HesaBUCH-

CTEKO/IbHAS
NPOAYKLMA

MocTb Xonauura «llsabe» oT mmnopt-
HbIX OMTWUYECKUX MaTepuanos. ITw
paboTbl NO3BOAUAM TaKXe YCMELHO pea-
nn3oBaTb NPOeKTbl N0 CO3JaHut LBeT-
HbIX CTEKOJl PasiuyHblX LBETOBbIX
raMMm, He cofepXalwMux BpefHble KOM-
MOHEHTbl, N0 KOHTPAKTy C KOMMaHUAMMU
«CBapoBcku» n «lpeunosa».

Mo HanpaBneHuto «CTeknokepammka»
B WHCTUTYTe Oblna OCyllecTB/ieHa pas-
paboTka CTEKJIOKPUCTANIMYECKUX
MaTepuasioB Ha OCHOBE HaHOpPa3MepHbIX
KpUCTaNnoB pasfiMyHON NpPUPOAbI, KOTO-
pble NpuAalT mMaTtepuany NnpUHUUNUaNbHO
HOBble CBOWCTBA. Ha OCHOBeE 3TOI MHHOBA-
LLMOHHOIA MPOAYKL MK B HAacTOsLLEe BPEMS]
B HIMO I'OW um. C. . BaBunoBa co3fa-
I0TCA HAHOCTPYKTYPMPOBAHHbIE MaTepu-
anbl C 6U3KUM K HYN0 KOIDPULMEHTOM
TEPMUYECKOr0 pacluMpeHus AN acTpo-
3epkan U  Jla3epHbiX  TMPOCKOMOB,
CTEKJIOKpPUCTANINYecKue  maTepuanbl
NS BbICOKOI((HEKTUBHbBIX MACCUBHbIX
na3epHbIX 3aTBOPOB, paboTatoLWwux B 6e3-
OnacHoW Ans 3peHus 06/1acTu CnekTpa,
BbICOKO3QdeKTMBHbIE Anddy3Hbie oTpa-
XaTenu 1 rpajaHobl.

ONTUYECKUE LBETHDBIE CTEKJIA

OnTuyeckne UBETHbIE CTEKNA NpPefHa3HAYeHbl ANS U3ro-
TOBNEHUsI CBETOQUNBTPOB C M36MPaTe/bHbIM MOTOLEHUEM
CBETOBOr0 M3/1yYeHMs B LUMPOKOM [ManasoHe AAUH BOJH.
Kaxpaas mapka cTekna umeeT 0603Ha4yeHmne, KOTOpoe COOT-
BETCTBYET paboyeii YacTu 061acTu cnekTpa.

CBoiicTBa CTeKOn  yAOBAETBOPAT  TpebOBaHMAM
FOCT 9411-91 Ctekno onTMYyeckoe LBETHOE.

Mapku cTekon:

MAPKA
CC15
3C1
3C8

YO®C1
yoCcs
nci3
X3C5
MUKC5

NMPUMEHEHUE

Bbigensert yuactku cnektpa B o6nactu 360-490 HM. B kom6uHaumm ¢ XXC11, XKC12
BblAeNnAeT NMHUI0 PTYTH 436 HM

Boinensiet yuacTku cnektpa B o6nactu 480-570 HM. MiMeeT TpexLBeTHY NPOEKLM0

MpuBefeHne KpMBOM CNeKTpanbHO YYBCTBUTENIBHOCTU CENIEHOBOr0 (OTO3IEMeHTa
K KPUBOI YYBCTBUTENIHOCTM rNasa (B KoM6uHauuu ¢ XX3C18)

Bbigenset yuacTku cnektpa B o6nactu 240-420 Hm

Boigenset yuactku cnektpa B 06nactut 310-390 HM. JIOMUHECLLEHTHbI aHanu3
Boigenenune nuHum ptyTHoro cnektpa 405 HM. B kom6uHaumu ¢ bC8 nnmn XXC10
J[lna UBETHOro oCcBeLleHus

Bbigenenune o6nactn 860-3000 HM

ONTUYECKUE LLBETHbIE CUHE-3ENNEHbIE CTEKJIA

MAPKA

C3C17

C3C 21

C3C22

C3C23

C3C 26

HA3HAYEHUE NMPUMEHEHUE
MornoweHue B o6nactu 420-700 HM. [nsa nponssoacTea
CseTounbTp AHEBHOrO CBETA KOHTPacTUPYHOLLUX
(B KOMGUHaLMK co cTeknamu MC-5 n M1C-14) CBETO(ULTPOB.

MornoweHue B o6nactn 620-1500 HM.
B kom6uHauum co cteknamu 0C11,0C12, 0C13, 0C14
BblAensieT yyacTku cnektpa B o6nactn 520-600 HM

[LnS NpUEMHNKOB U3NyYeHus
NPUPOAHBIX 06HEKTOB

MornoweHue B o6nactn 580-700 HMm.
B kom6uHaLum co cteknamu XXC16, XXC17, XXC18 n OC11
BblAenseT yyacTku cnektpa B 06nactn 480-540 HM

[LnS NpUEMHNKOB U3NyYeHHs
npu GOTOMETPUPOBAHNM
NPUPOAHBIX 06BEKTOB

Mornowwexue B o6nactn 680-1200 HM.

B kombuHauum co cteknamu 0C14, KC10, KC11, KC13
BbIAENAIOTCA Y4aCTKM CNEKTPa

B 06nacti 580-660 HM

[lna nornoweHus paccesHHoro
W3nyyeHWs B ra3oBblIX lasepax

B KOMGUHaLMK C APYrMMM CTEKIAMM BbIAENSET YYaCTKM
cnekTpa B 06nacti 680-800 HM.

MmeeT TennosawmuTHoe HasHayeHue

W He MeeT M36MpaTeNbHO OKpacku

lpepoxpaHeHne
GoTonpUeMHNKOB OT neperpesa
MNPV MOLLHOM U3NyYeHUM

B TEJIeCKOMax 1 NpoeKkTopax
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KPUCTANTUYECKASA NPOAYKLUA

| OMTOBOJIOKOHHASA NPOAYKLIUA

| KEPAMWUYECKASA NPOAYKLINA

BbICOKOIMPO3PAYHOE
KBAPLIEBOE CTEKJIO

3aroToBKW W3 BbICOKOMPO3payHoro rasohasHoro Keapue-
BOr0 CTEKNa, MOSYYEHHOTro METOZ0M CXMUraHNs 9KoNoruye-
CKM YNCTbIX KPEMHUIAOPraHUYECKMX COEANHEHNIA TpynMbl
CUJIOKCAHOB B KMC/IOPOJHO-BOLOPOHOM NNaMEHM.

O6nacTu npUMeHeHus:
b OI'ITOSJ'IEKTpOHVIKa;

e JlazepHas TexHuKa.

TexHUYecKue XapaKTepuCTUKMU:
o CBMIN OTCYTCTBYHOT.

» MenkosepHUCTas CTPYKTypa OTCYTCTBYET.

e KBapL,eBoe CTeK/0 BbiNyCKaeTCA B 3aroToBKax juame-
TpoM A0 100 MM TONLWMHON A0 15 MM, MO COrlacoBaHuIo
¢ 3aKa3ynkoM BO3MOXHO U3rOTOBJIEHWUE NNACTUH Aname-
TPOM UnK fuaroHanbto He 6onee 200 Mm.

e TopueBble NOBEPXHOCTM 3ar0TOBOK KBapLLEBOro CTEKNA
WNpoBaHHbIE MW NONUPOBaHHbIE (TPe6GOBaHUS K Kaye-
CTBY MexaHW4yecKoin 06paboTKM NOBEPXHOCTEN COrnacy-
0TCA C 3aKa34YnKOM).

e LlunmHapuyeckne noBePXHOCTN 3ar0TOBOK KBapLIEBOro
CTeKna WuoBaHHbIe UK NONUPOBaHHble (TPeboBaHMS
K KayeCcTBY MexaHWYecKoii 06paboTKM MOBEPXHOCTEI
cornacyrTcsi ¢ 3aKasumkom).

MAPAMETP UJIW XAPAKTEPUCTUKA

1

MakcumManbHblil pasMep BKJIKOYEHUI 1 Ny3blpen, MM 0.1
06Lee conepxaHne BKNOUYEHNIi 1 ny3bipeil, Mm2 B 100 cm3 <0.03
OnTuyeckasi OAHOPOAHOCTb B OCEBOM HanpaBieHuu <1106
Ha A /IMHE BOJIHbI 632.8 HM

[lBynyyenpenomneHue, HM/cm <1
06nacTb NPO3pPaYHOCTH, HM

KoadhduumeHT nornowieHns Ha gnuHe BosHbl 632.8 HM, cM-! <0.003
KoadduuueHT nornoweHus Ha gnnHe BonHbl 1054 HM, cm-1 <0.0001

KoHLeHTpaums ruapoKCUbHbIX Fpynm, ppm

061Las KOHLEHTPaLMs KOHTPONMPYEMbIX MPUMECEA, ppm

<1

KATEroPus
2
0.28
<01

<2106

1-3
170-2500
<0.005
<0.0005
<1000
<2

3
0.5
<05

<110

=9

<0.005
<0.001

U3OENNA HA OCHOBE
KBAPLLEBOI'O CTEKJIA

OTPAXXATEJIb
C AN®OY3UOHHbIM NOKPbLITUEM

OTpaxaTenb Ha OCHOBE KBApLEBOro CTeKia LUANHAPH-
YeCKOI UK TPeyronbHon GopMbl C HAHECEHBIM CHapYXK
AMGADY3MOHHBIM NOKPbITUEM U3 aMOP(HHOro AMOKCUAA
KpeMHuUS.

MoKpbIT CHapyXn AU PY3NOHHLIM NOKPbITUEM U3 aMOpP -
HOTO JMOKCKAA KPEMHUS.

06nacTu npuMeHeHus:
o |/|MI'Iy1'IbCHbIe Nla3epHble n3ny4vartesnu,

e KBaHTPOHbI.

XapaKTepucTUKu

(p,nﬂ oTpaxatens uMnMHAleIECKOﬁ d)OprI)Z
[lnvHa oTpaxarens, Mm 64 +0.5
[lmameTp oTpaxarens, MM 25+ 1
ﬂ,ﬂgmﬂ?:;:aefli:;'mhmmmsl-loro anemMeHTa 795 +0.25
PaccTosHue Mexay 0TBEPCTUAMU, MM 10 £ 0.01
TonwuHa audPy3MoHHOro NOKPbITUS, MM 1.5+0.5
KoadduumneHT oTpaxenuns andady3noHHOro > 959
MOKpbITUA
LLinpuHa NpoCBEeTNEHHOW| LNAUHAPUYECKO 0.7-4
MOBEPXHOCTH, OT TOPLIOB, MM
MokasaTtenb nornouieHus 01
B ynbTpaduoneToBoii o6nactu cnekTpa a b
JlloMuHecLeHLusa a, b 1
BkntoueHus a,b 1
Mysbipu a.b 3n
[lBynyyenpenomnenue a,b 3
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CNELUAJNIbHBIE ONTUYECKUE

LIBETHbBIE CTEKJIA 9KOJIOTMYECKU YUCTOE
= ANIOMOKAJMEBO- LIBETHOE CTEKNO
% BAPMEBO(DOC(DATHOE AIASEPHOE Ic():::chTle’ nmp“craz:j(l;gﬂle LIBETHble CTeKNa-cBeTopub- g
E CTEKno Krcc 1080/35 Tpbl 6e3 Mcnosb30BaHNSA BbICOKOTOKCUYHbIX COG,U,VIHEHVIVI %
z O6nacTb npMMeHeHus kagmus (Cd). =
§ |/|CI'IOJ1b3y}0TC$| Mpu NOCTPOEHUN MOLLHbIX BbICOKO3HEpre- X g
& TUYECKUX Na3epHbIX YCTAHOBOK. apaKTePMCT"K" E
® He copepxat TOKCUYHbIX, paANnO0aKTUBHbIX N MyTareHHbIX £
XapaKTepucTukm KOMMOHEHTOB;

® 10 CNeKTpasibHbIM MapaMeTpam CMOCOOHbI 3aMEHUTb Tpa-

- _
5 P
% XAPAKTEPUCTHUKA 3HAYEHUE LULMOHHbIe cBeTOGUAbLTPbI Mapok KC, OC, XC; %
E Pa3mepbl OTAEe/bHbIX ANCKOBbIX 31eMeHToB 450 x 250 x 40 Mm3 * YCTOMYMBbI K BO3[EACTBMIO BfIaXHOW aTmocdepbl g
% KBaHTOBBIi BbIXOA NIOMUHECLIEHLIMM no75% (rpynna A, b no FOCT 13917-82) — no NPOYHOCTHbLIM =
é E&MJ:::;;JJ; NIOMUHECLIEHLIM DU o napaMeTpam He yCTYnarT UM NPeBOCXOASAT TPALULIMOH- §
: TP oo Hble CBETODUNBTPbI. 3
é CBW’IM, BKNHOYEHUA OTCYTCTBYIOT é

| x

Ceetonponyckanue, %

JlecATUYHBIN KOAPHULMEHT HEAKTUBHOIO 100

g_ MOrnoLeHus <0.0009 cm-T o
= Ha AnunHe BoJHbI 1.053 MKM 80 _— 3
g B T4.: Nd3+ <0.00017 e -~ = — | g
£ . } 60 A = E\ S
] Co, Ni, V <0.00016 cm-1 / // =
= =
S Cu2+, Fe2+ <0.00053 cm-T 40 // =
S My3bIpHOCTb < 0.5 MM2/100 cMm2 // % 3
o 20 i =]
= JlyyeBasi NpOYHOCTb NPU ANAUTENBHOCTY 33 [ /oM2 =
© uMmnynbca 3-5 He A0 33 [x/cm / =

_ 0 //_x =
s [laHHble N0 CTepXXHeBbIM aKTHBHbIM 3neMeHTam (CAJ) 300 400 500 600 700 800  [l1MHa BONHBI, HM T
= » KC 453 (h = 9.06 Mm) XKC 454 (h = 9.0 Mm) XKC 494 (h = 4.9 mm) =
S KOHLEHTPALINA ANMTENBHOCTD KBAHTOBbI BbIX0[ AVWAMETP =
= HEOJIUMA, CM-3  JIOMWUHECLLEHUWW, MKC  NIOMUHECLEHLIUMN, % CA3, MM KC 567 (h = 5.0 mm) KC 568 (h = 5.0 Mm) KC 634 (h = 5.0 Mm) =
<g
3 3.5% 1020 10310 075 10 2
=a =
S (1.5-1.8) x 1020 10 330 70 80 20-30 s
<C
& (0.7-1.0) x 1020 10 350 10 85 45-60 é

- 0.5 1020 £0 360 090 85 =

0.4 x 1020 Ao 360 1090 100-110
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BECKUC/IOPOAHDbIE
ONTUYECKUE CTEKJIA

BECKUCJ/IOPOAHOE UHOPAKPACHOE
ONTUYECKOE CTEKJ10 UKC25

beckucnopofHble MH(MpaKpacHble ONTUYECKMe CTekna
npegHasHayeHbl ANS U3roTOB/EHUA AeTaneit Npubopos,
paboTaroLwmx B AnanasoHe aauH BosiH 0.7-17 MKM.

CmelueHune Kpasi pyHAaMEHTaNbHbIX NOA0C MOrNOWEHNS
B MH(paKpacHy 06iacTb cnekTpa 06yCNIOBNEHO 3aMe-
HOW Kucnopopa B COCTaBe CTEKOJ1 ero aHasoramu — cepoi,
CeNleHOM, TENINYPOM.

O06nacTb NpUMeHeHus:

beckucnopogHoe wuHGppakpacHOe ONTUYECKOE CTEKNO,
npefHasHayeHHoOe AN WU3roTOB/IEHUS ONMTUYECKUX 3fie-
MEHTOB (OKHa, NPU3Mbl, JIMH3bI, GUNBTPbI) ONTUYECKUX
MHPpPaKpacHbIX NPUbOPOB, TENJIOBU30OPOB MEAULIMHCKOrO
M TEXHUYECKOrO Has3HauyeHus, cMCTeM OUONOrMYECKOro
M 9KONOrMYyeckoro MOHUTOPUHra, paboTatolmx B Auana-
30He AJIMH BOJIH 1.5 = 17 MKM.

CneKTpanbHble XapaKTepUCTHKM:

HA AJIMHE BOJTHbI, CNEKTPAJIbHbIA KOO OULIMEHT
A, MKM NPONYCKAHMSA (10 MM)
2.0 0.56
3.0 0.60
4.0-12.0 0.61
14.0 0.43
16.0 0.43

e

=

MOKA3ATEJIb OCJIABJIEHUA,
CM-1

0.05
0.02
0.02
0.16

XapaKTepucTuku:
XAPAKTEPUCTUKA 3HAYEHUE
[lmanasoH Npo3payHOCTH, MKM 1.5-17
MokasaTenb NpenomsieHns Ha AnHE BOSHbI 2 MKM 2.8081
Mokasatenb NpesioMeHMs Ha ASIMHe BOSIHbI 10 MKM 2.7675
MnotHocTb, r/cm3 4.72
Mogynb ynpyroctu, [Tla 19
Temnepatypa cTeknoBaHus, Tg, °C 150
Temnepatypa pasmaryenus, Tp, °C 190
TepMuyeckunin KO3IGGULNEHT NMHEIAHOIO pacLIMpeHus 197
ax 107 oT1-60 go +20 °C1
Tepmuyeckuii KOIQHOULUEHT NMHENHOTO pacLUMpeHus 290
ax 107 ot +20 go T, °C-1
MakcumanbHas Temnepatypa akcnnyatauuu, °C 100
Pasmep 3arotoBku, Mm @ 25-300
TA
0.8
0.6 /A’ N
N - \
/ \
0.2 /
/ \
| 2
0 1 2 4 6 8 10 12 14 16 A, MKM
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14

OBPABOTKA CTEKJIA
3ATOTOBKU

nockue 3aroToBKM NPAMOYrofbHON KOHpUTypaLum.

MakcumanbHbIi pasmep 770 x 770 x 70 MM
AJUCKH

Inamertp A0 400 mm
TonumHa 0o 70 mm
ONTUYECKWUE IJIEMEHTDI

[nockonapannenbHble NAacTUHbI 63 Tpe6oBaHNUMK NNo-
CKOCTHOCTM paboymx NOBEPXHOCTEN

MakcumanbHblii pasmep 480 x 480 mm
OTHoweHue h/d 1/200
PasHOTONWMHHOCTD 0.02-0.04 mm
MNOCKOMAPAJINENDBbHbBIE
NMNACTUHDbI U KNTUHDA
N (o6Lwan owmnoka) 0.5 koney HbtoToHa
AN (MecTHas owmn6Ka) 0.2 koneu HbtoTOHa

P (knacc YncTOTbI NONMPOBAHHOIA

ONTUYECKOI NOBEPXHOCTH) Pill (3 kateropus)

15

CTEKJIOKEPAMUKA (CUTAJJIbI)

HACBILLAIOLIMICA NOTNOTUTEND

HA OCHOBE CUTAJII0B

C HAHOKPUCTANITAMM WUNUHENN,
AKTUBUPOBAHHbIMU NOHAMU CO2+,
ANA NA3EPA C 9PBUUCOAEPXALLUMU
AKTUBHbIMWU ANEMEHTAMU

HoBbI KN1lacc HacbllaloWwmnxes nornoTuTenen ans naccuB-
HOW mMogynsauuu aobpoTHocTu UK nasepoB ¢ 6e30nacHbIM
ANs rnas usnyyeHuem Ha pnuHe BosHbl 1.54-1.70 MKM
Ha OCHOBe HaHOpasMepHbIX KPUCTaNIO0B LUNUHENN
B CTeKNSIHHOW MaTpuLe.

BbICOKOOLHOPOAHbIN ONTUYECKMN MaTepuan C HUSKUM
YPOBHEM paccesiHus, Coaepxallmin paBHOMepPHO pacnpege-
NIEHHYI0 B CTEKJIAHHOW MaTPULLe HAHOCTPYKTYPUPOBAHHYIO
KpucTanaunyeckyto gasy pasnnyHbIX WNUHeNel ¢ ABYXBa-
NEHTHbIMU TETPA3APUYECKN KOOPANHUPOBAHHbIMU MOHAMM
KobanbTa. TeTpasapuyecku KOOPAMHUPOBaAHHbIN Co?
c nmonocoi nornouexuns 1.2-1.7 MKM ob6ecneynBaeT BbICO-
Kyto 3 (deKTUBHOCTb NPOCBETEHMA MO AeiCTBMEM Nasep-
HOrO M3NyYeHUs, He0OXOAMMYHO ANA NACCUBHON MOAYNALMM
A06POTHOCTK, B YacTHoCTK, ans Yb-Er nasepoB Ha ocHoBe
ctekna (A =1.54 Mkm).

Tak Kak ceyeHue nornoweHns Co* pna ANUHbI BOJHbI
1.54 MKM CyL,ECTBEHHO 60JIbLUE, YEM CEYEHUE UCMYCKa-
HusA Er-ctekna, BO3MOXHO WCMOJIb30BaTb MAaCCUBHbIA
3aTBOp 6e3 (GOKYCUPOBKM W3NYYeHMsi. B 3aBUCUMMOCTH
OT TpeboBaHWUN 3aKa3ymkKa U3fenns MoryT BbiMycKaTbCs
pasmepom 4-400 mm.
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lpenmywiecTea NpoAyKTa:
[MaccuBHas MoaynauuAa ,D,OﬁpOTHOCTVI Nna3epoB C UCIMOJIb-

30BaHUEM

BHYTPMPE30HATOPHbIX

HacblLLaloLWUxce

MornoTuTesien NO3BONSET 3HAYUTENbHO YNPOCTUTb KOH-
CTPYKLMIO NasepHOn CUCTEMbI 3@ CYET OTCYTCTBUA BHeL-
HUX YCTPOMCTB ynpaBfieHUs MOAYNATOPOM, fiefiaeT CUcTemy
bonee KOMMNAKTHOW, HafaeXHoW W AaeweBoil. LLUnpokas
rnosioca nornouLeHns no3BosisSeT UCnonb3oBaThb nNpepnara-
eMble MaTepuasnbl He TOIbKO ANSA 1a3epoB C aKTUBHbIMU
anemMeHTamu u3 Er cTekon, HO U U3 KpUCTaoB.

a,cm’
. T\
—
y) //,~/‘\ — “
L ///V N
0 / \&
1000 1200 1400 1600 1800 H, HM

8 812 386-73-16 ./

ir O@QUI.\

CUTANN CO 33M C BJIN3KUM K HYJTIO
KO3OOULUEHTOM TEPMUYECKOIO

PACLUUPEHUA

CBOMCTBa:

3HayeHue TemnepaTypHoro
KoadduumueHTa MMHeirHoOro
pacwwupenus (TKJIP), a, B uHTepBane
Temnepatyp ot -60 °C o 60 °CT

MnoTHOCTB, r/cM3

KoadduuueHT cBeTonponyckaHus
(B cnoe 1cm), T

TepmocToiikocTb, °C
Mogaynb ynpyroctu (E), klc/mMm2
KoadduumeHT MyaccoHa ()

[a3onpoHuLaemMocTb (o renunio)
npu 200 °C, Ma x m3/c

O6Liee KOn-Bo CBUNEN, BUAUMbIX
B NOMSAPM30BAHHOM CBETE, HE AO/MKHO
npesbiwatb 10 B

[ly3blpHOCTb

[lBynyyenpenomMneHue, HM/cm

-1x107 po 1 x 107

2.53
He meHee 70%

He meHee 700
8.3x10-3
He meHee 0.24

<2.6 x 1011 Mmm2

1kr

nysblpu guameTtpom ot 0.3
A0 2.0 MM B paboueii 30He
3aroTOBKM gonyckatoTcs,
He 6onee 50 Ha 1 kr

He 60nee 5.0
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UK NPO3PAYHbDIN
TEPMOCTOMKUW CBETOOUNbTP

TepmocToiikuit (go 450 °C) »aponpoyHblit (go 800 °C)
WK npo3payHblit cBETOGUNLTP ANA BbIAENEHUS CrIeKTPanb-
Hown o6nactn 700-1000 HM.

BbICOKOOAHOPOAHBIA ONTUYECKUA MaTepuan C HU3KUM
YPOBHEM paccesiHus, COAepaLlnii paBHOMEpPHO pacnpefe-
NIEHHYI0 B CTEKJIAHHOW MaTpuULLe HAaHOCTPYKTYPUPOBAHHYIO
KpucTanamyeckyro gasy. B 3aBUCMMOCTU OT TpeboBaHWii
3aKasumka usfenus MoryT Bbinyckarbca pasmepom 4-500
MM. [IpuMeHsIeTCsa A8 MOLLHbIX 1aMM U MPOXXEKTOPOB.

MpeuMyuecTBa NpoAyKTa:

Mpon3BoauMble B HaCTOsLLEE BPEMSI CBETO(GUNLTPBI, NPO-
3payHble B 6mxHen MK o6nacTu cnektpa, MMelT HUSKYH
TEPMOCTOIKOCTb W TEPAIOT LIeNIOCTHOCTb NpU paboTe C MOLL-
HbIMM UCTOYHNUKAMU cBeTa. Pa3paboTaHHbIii CBETOQUNBLTP
CnocobeH ANUTeNbHOE BPEMS BbIAEPXMUBATb HarpeB MoLL-
HbIX OCBETUTENbHbIX YCTPOUCTB 6€3 NOoTepU NOTPe6UTEND-
CKMX Ka4yecTB, UMEET pafuaLOHHYI CTONKOCTb.

* TMOKOCTb NPOLiEcca U3roTOBNEHMUS,
* 0JHOPOAHOCTb MUKPOCTPYKTYPbI,

¢ BOCMPOnN3BOANMOCTb CBOWCTB M BO3MOXHOCTb
nonyvyeHuns 60NbLINX pa3mMepoB nspenuns.

XapaKkTepucTuku MaTepuana

Pabouas 06nacTb cnekTpab MKm 0.8-1.1

CsetonponyckaHue Ha gnuHe BonHbl 900 HM

Ha ToNWuHE 2 MM, % RO 75
Pasmep HaHOKpUCTanIoB, HM 4-10
TonwmHa, Mm ot 1
labapuTbl, MM 5-400
KoadduumeHT Tepmmnyeckoro 7
pacwmpeHus, K' 5010
Teepgoctb no Bukkepcy, IMa 8.8
Mogynb lOHra, IMa 114
Mogaynb caBura, [1a 47
KoadpuumeHt MNMyaccoHa 0.21
MpoyHocTb nNpu n3rube, MMa 120
BsaskocTb paspywenus, MMa m1/2 1.0-1.1
a,cm’
100

80

) //\\

20

0 \*
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HAHOKPVICTAJ'IJ'II/I‘-IECKVIVI
KOMMNO3ULUOHHbIN
MATEPWAJ C BbICOKUM

XapaKTepucTUKN NPOAYKTa:

(=
=
8 ANPOPY3HbIM OTPAXXEHUEM COOMS: 450-2200, (=
= Y 'y CnekTpanbHbll AnanasoH, HM C00Ye6: 300-2200 3
B YIbTPAGVONIETOBOA, BUAUMOIA e o
7 (o]
' &
8 1 BJIMKHEN UK OBNACTSAX MAPOK Cotommen E
= 1 7 =)
(=]
E CO0M8 M COOY6 TepMuyeckoro pacwmpenus, K 30x10 E
o . . YapocTonkocTs, °C 1300 =
[N0THBIA NONMKPUCTANANYECKUIA MaTepuan 6enoro LBeTa. T B M 8700 =
< p BeEpPAOCTb NO bUKKEPCY, a
. MaTepuan umeet BbiCOKMIA KoadpduuneHT anddysHoro N PA Pey _
= v - -
5 OTPaXeHUs B YNbTPadMONETOBON, BUAUMON M BAMKHEI Moaynb IOkra, [Ma 116 5
=
= WK o6nacTtsix cnekTtpa (0.3-2.2 MKM), 4TO HEO6XOANUMO Moaynb cagura, [Ma 45 g
E Ana WU3rotoBJjieHnda OCBeTUTENEN TBEpPAOTENbHbIX Na3e- KOSCI)CI)VILWIEHT ﬂyaCCOHa 0.28 E
= POB ANS aBUALMOHHOI TEXHUKM NATOrO NOKONEHMSA U CTaH- MpouHoCTb Npit usrute, MMa g5 &
i ’
z AapTHbIX 06pa3L0B CPaBHEHUS (KaNMOPOBOYHbIX 3TAIOHOB S
= BsiakocTb paspyleHns, MMa m'/2 17 =
= OTPaXXeHus, NPeAHa3HAYeHHbIX ANS OCHALLEHUS CNeKTpasb- ’ : 3
-
= HbIX NPUGOPOB MPY N3MEPEHUAX KOIPPULIMEHTOB AUPPY3- gl'n”e*"\re"':ﬁg';”:’:ﬂ:zga?nonTy';abgﬁ%B;;';(‘mMe He MeHee 5 x 10 =
= HOrO OTPaXXeHUs UAN UHLMKATPUCHI paccesHus. MonyyeHune £
MaTepuana He COMNpsXeHOo C 3KONOrMYECKON OMacHOCTbIO. Cpok coxparHocTH He Metee 15 fieT
s B0o3MOXHO mosiyueHne usaenuii NpeccoBKO M3 CTeKIo- [ o
=
= Maccbl, BO3MOXHa MexaHuyeckas o6paboTka. 3
S 10 KoaddpuumneHt oTpaxkenus @
E I'Ipemmym,eCT?a npoaykTa: Anhhy3Ho oTpaxarowuii Kom- - ~— 3
T NO3ULMOHHBIA MaTepuan OTAMYAETCA OT CYLLECTBYHOLLMX \w\ e
NG T
2 aHanoroB 6onee BbICOKMMM 3HAYEHUEM KOIQPuLUMeHTa 0.9 N Z
S oTpaxeHus (o 99 %) m akcnnyaTauMOHHbIMM CBOW- / / 3
= CTBAaMU: MEXAHUYECKOI NPOYHOCTBH), @ TaKXKe UMEET CyLe- 0.8 / =2
] cTBeHHO 6onee BbICOKYI XUMMUYECKYK W TEPMUYECKYIO / s
yCTOYMBOCTb. 0.7
= / -
= =
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KPUCTAJUIMYECKAS
NPOAYKLMA

Hay4yHo-npon3BOACTBEHHOE oTaene-
Hue «KPUCTAJJT» ocywiecTBnser uccrne-
AO0BaHMA M pa3paboTku No cregyowum
HanpaB/ieHMAM: aKTUBMPOBAHHbIe Kpu-
CTa/iMyeckne martepuanbl, QYHKLMO-
HaNlbHble KpUCTanInyeckue ontuyeckue
maTepuanbl, KpucTaninyeckue U nonu-
Kpuctannuyeckue cpeabl Ana pabotbl
B LWPOKOM CMeKTpanbHOM JuanasoHe
(YO, Buanmbiii, UK).

Ha 6a3e HayyHO-NPOM3BOACTBEHHOTO OT/e-
NIEHUSA OCYLLECTBNIAETCS:

¢ BblpaliMBaHne KpUCTannoB rajonuHunm-

CKaHAUN-antoOMUHUEBOTO rpaHaTa,
ABOMHOrO  @Topuaa  UTTPUS-NUTUS
C PeAKo3eMenbHbIMU  3NIEMEHTaMM,

Kanui-rafonuHneBoro BosibhpamarTa,
aKTMBMPOBAHHOrO HEOAMMOM, HUTpaTa
6apus 1 cynbdarta HUKeNs n M3roTose-
HUE aKTUBHbIX ONTUYECKUX 3/IEMEHTOB
N3 HUX;

* NPOM3BOACTBO 3aroTOBOK Jieikocan-
dupa, Topuaa Kanbums, 6apus n NUTHS,
ceneHmaa uMHKa u KomnosuTa cefieHug
LMHKa/cynb@up LMHKa Ans NpOXOLHO
ontukun YO, suagumoro u MK ananasoHos;

* NPOU3BOACTBO NoNychepuyeckmnx 3aro-
TOBOK W3 Ae)OPMUPOBAHHOrO KpucTanna
dropuaa nuTus.

Cpeau nocnefHux pa3paboToK MHCTUTYTa

B 3TOM 0611aCTU — TEXHOOrNs CO3aHus

MakCMManbHO 3G (HeKTUBHOro KpucTanna
ANA NlasepHoOi TeXHUKK. Ee YHUKanbHOCTb
B Npeobpa3oBaHWM NasepHOro u3nyve-
HWUA B AManasoHe AJnH BofH 1.3-1.5 MKM.
¢ 2018 roga MHHOBALMOHHbIN MeTOf Npu-
MeHsieTCcsi B MPOM3BO/CTBE NPMOOPOB ANs
AaNbHOMETPUY, LiesieyKasaHus, Xupypruu
N 06pabOTKM Pa3NUYHbIX MaTEPUAOB.

BefytcA  nouCKoBble  UCCNeAO0BaHUS
No 3GheKTMBHbIM CBEPXObICTPbIM CLMH-
TUANALWUOHHBIM ONTUYECKUM Kepamukam
Ha OCHOBe OKCMJa LMHKa, IerMpoOBaHHOro
rannvem (Zn0:Ga) n uHaumem (ZnO:ln).
COBOKYMHOCTb XapaKTePUCTUK CLUHTUANSA-
LLMOHHbIX KepaMKK Ha ocHoBe Zn0O nosBo-
NINT UCMONb30BATb UX:

* B pagMauMOHHbIX AaTynKax, B TOM yucne
Ans getekTopos a-yactuuy D-T reHeparo-
POB HETPOHOB;

* 19 UCCNefoBaHuit (AMarHocTukm) nyy-
KOB TAXENbIX MOHOB, MONYYaeMbIX Ha
yckoputensx OUAN (r. dy6Ha) u B GSI
(Darmstadt, Germany), a Takxe B npo-
eKTe MEX/yHapoAHOro aKCNepuMeHTasb-
HOrO TEPMOSIIEPHOTO PeakTopa);

* B CLIMHTUINALMOHHbIX leTEKTOpaXx no3u-
TPOHHO-3MUCCUOHHbIX TOMOrpahoB.

ONTUYECKUE KPUCTAbI

KPUCTAJJ LWLECTUBOAHOIO
CYIb®ATA HUKENA (NiSO4 x 6H,0)

06nacTb NpUMeHeHus:

CenekTuBHblit cBeToPunbTp YO-ananasoHa fns onTuko-
9NEKTPOHHbIX JaTYMKOB, PaboTalOWMX B CNEKTPaNbHOM
[inanasoHe MoJIHOr0 9KPAHUPOBAHUS CONTHEYHOTO N3/yYe-
HWUS 030HOBbLIM cNoem aTMocdepbl (235-285 Hm).

XapaKTepucTuku:
XuMuyeckum cocTas NiSO4 x 6H,0
TeTparoHanbHas CUHFOHUSA CUHIOHUA
[nameTp, MM Ao 50
TonuwwuHa, Mmm J0 55
100
80
60 =
\
40 \ ,/ \\
\ [ ]\
20 H \ T —
A
0 — A -
190 300 500 700 900 1100 A, MKM
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ONTUYECKUE KPUCTANNbI ®TOPULOB
(LIF, CAF, 1 BAF,)

9TW onTMYeckne MaTepuanbl («0cobble KPOHbI» C 0CO60
Manon Aucnepcuen, BbICOKMMM ynucnamu Abbe) B nape
C «0COObIMU (GAMHTaMKU» (C 6ONbLIMMU JUCNEPCUSMMU,
ManbiMK Yncnamu A66e)— pafukanbHble CPeAcTBa A
anoxpomMartusauuM NIMH30BOW  BbICOKOpa3peLluatoLLein
ONTUKMN C Hanboee COBEPLLEHHBIM N306PAXEHMEM.

[Mofie3Hbl He TONIbKO ANf axpomMaToB, HO U anoXpoMaToB:
YCTPAHAKOT HE TOJIbKO NepBUYHbIE, HO U BTOPUYHbIE XpOMa-
Tn4yeckune a6eppaum4 MOJIOXXEHUA.

O6nacTb NnpMMeHeHus:

B onTuyeckoi 1 nonsapmsaunoHHO MUKPOCKOMMUK, CNEKTPO-
cKonuu, B 06beKTMBOCTPOEHNM, GOTO- U KMHOAnnaparype,
MPOEKLMNOHHOW annapaType U acTpoONTUKe, B yCTaHOBKAX
COBMELLEHUS W NOLIAroBoi MynbTUNAKKALMK (ANS MUKPO-
yunos), B NpeobpasoBaTeNx U YyCUNUTENSX, paclienu-
TensAx, MopaynstTopax W 3anoMUHaKLWMX YCTPOCTBAX,
B J1a3epPHON TEXHUKE.

>
‘Q (x ‘va‘

PABOYAS OBJIACTD
CMEKTPA

YnbTpaduonetoBas, BUgMmas,
WHdpakpacHas

YnbTpaduonetoBas, BUguMas,
WHdpakpacHas

NHdpakpacHas

WHdpakpacHas

NHdpakpacHas

25

TbXHMHECKMETpEGOBaHMHZ

[ns onpepenexnns Tpe60OBaHWIn K ONTUYECKUM KpUCTan-
JINYECKMM MaTepuanam UCMonb3yrTCsa KaTeropuu, ycra-
HoBneHHble [OCT 23136 «Martepuanbl onTUyeckue.
[TapameTpbli».

TexHuyeckme TPeOOBaHMA K KaXAOMY KOHKPETHOMY
MaTepuany ycTaHOBNEHbl B HOPMAaTUBHO-TEXHWUYECKOW
AOKYMEHTaLUK:

e 1N KPUCTannoB QTOPUCTOrO JINTUS  ONTUYECKMUX
OCT 3-6537-89;

* N KPUCTanNoB (TOPMCTOr0 KanbLUs ONTUYECKMX
OCT 3-6304-87;

e IN8 KpucTannoB QTOpUCTOrO 6Gapusi ONTUYECKMUX
OCT 3-3992-77.

3aroToBKM KpucTannoB GTOpUAOB ONTUYECKMX NOMYYaroTCA
BblpallyBaHueM B popMe AUCKOB UMW NPAMOYTOfbHbIX Nna-
CTWH, NOJy4YaeMbIX U3 HUX MeXaHU4YeCKOMN pasaenkou:

AWAMETP, MM
(HAUBOJbLIASl CTOPOHA) TONWMHA, MM
20, 30, 40 5,10, 15

50, 60, 70, 80, 100, 120, 150,

10, 15, 20, 25, 30, 35

180
200 20, 25, 30, 35, 40
220 20, 25, 30, 35, 40, 45
250
20, 25, 30, 35,
(no cornacoBaHuio 40 45, 50

C VI3I'0TOBVIT€J'IEM)
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KPUCTANbI ANA NA3EPOB

KPUCTAJJIbl ANIOMOUTTPUEBOIO
FPAHATA, AKTUBUPOBAHHbDIE

AKTUBHBIE 3NIEMEHTbI
U3 KPUCTAJINOB KI'B (KGd (WO,),:Nd)

. .
é BAHA.UMEM AUT:V3+ AKTUBHbIE 3N1EMEHTbI MexaHVI:-IECKVI MPOYHbI U }J,OI'IyVCKEIIOT a
= aKcnnyaTauuio B npoLiecce AeMCTBUA U Nocnie BO3eNCTBUA =
g O6nacTb NnpMMeHeHus: Ha HUX MeXaHUYEeCKNX Harpysok. =
% Nasepbl, paboTatolue B peXXMme ruraHTCKUX UMNynbCcoB 3
< .
5 CneKTpanbHoro AnanasoHa 1.06—1.4 MKM. O6nacTb npuMeHeHus: 3
2 JTasepHble ganbHOMEpbI U nAapbl Ha 6e30nacHoOn Ans 3pe- E
(T XapaKTepucTuku: HUA LNUHE BOJIHbI 1.54 MKM. s
HauanbHoe nponyckaxue, % 5-95 XapaKTepucTHKK:
TonuwmHa, Mm 0.5-5
_ npeobpasoBaHue
AnameTp, MM 3-20 PexuM padoT reHepauuy KMB:Nd 1.35
CeyeHue NOrnoLeHNs ¢ 0CHOBHOTO 23 %1018 MKM BHYTpM KpucTanna

COCTOSIHUA Ha AMHe BOMHbI 1.32 MKM, CM2 KI'B B nanyyenue 1.54 MKkm

CeyeHmne NornowuLeHns ¢ OCHOBHOIO 3.0 x 10'18

MaccoBas f051d TpexBasieHTHOro 0.5-0.7
COCTOAHMA Ha ANUHE BOMHbI 1.06 MKM, CM2 T

Heoauma, %
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Bpems penakcauuu 3T2_>3A2 , HC 20 MpoceeTnsatowee NoKpbiTMe - - -
( ) B AAMHb BONH, MK \=1.067, A\=1.351, A=1.54
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CpOK COXpaHHOCTH He MeHee 15 neT
= JHeprus uMnynbca fiasepHoro 299 o
= nanyyenus (1.54 Mkm) o o
= A 3
g [lnanasoH Temnepartyp cpefbl 60470 2
= akcnnyatauyum, °C S
2 ' L~ 3
= /-’ MuHumanbHas HapaboTka =
S /] aKTUBHbIX 3/1EMEHTOB He MeHee 5 x 104 =
S 0.6 B MOHOMMMNY/NIbCHOM pPeXnume -
o -l
§ / \ CpoK COXpaHHOCTH He MeHee 15 net g
= 0.4 A =
— x
= 0.2 — o
§ =
= =
g 0 =
=
= 0.8 1.0 1.2 1.4 1.6 A, MKM £
K 2
S a
i
Z 3
= o
=]
& s
x =
- 3
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BbICOKOOMHbIN KPUCTAN TUTAHUN
GOCOATA KAJINA KTiOPO4

BbicokooMHbii kKpuctann KTP, o6naaatowuil BbICOKOW nyye-
BO CTOMKOCTbO, MaNbIM NOrNOLWEHNEM U HU3KUMU 3Ha-
YEHUAMM YNPaBNAOWMUX HaNpsXXeHUH ANa ynpasfieHus
W MOAYNALMUW NAa3epHOro M3nyyeHus B 061acTu cnekTpa
1-3 MKM. Ha cerogHslHWIN AeHb ABNSAETCA OJHUM U3 Hau-
bonee apPpeKTUBHbIX MaTepnanoB B AaHHO 06NacTH.

06nacTb NPUMEHEeHHS:

YnpaBnieHue nasepHbIM U3yYeHNEM B Na3epHbIX CUCTEMAX
cnewLuanbHoro Ha3HayeHus, 3K0NOrNYeckoro MOHMTOPUHTA,
MeJMULMHCKOI TEXHUKMN.

XapaKTepucTuku:
XuMuyeckum cocTas KTiOPQy4
MornoweHue Ha A = 1.064 MKM 0.001 cmT
ConpoTuBfieHne NOCTOAHHOMY TOKY 7 %1010 OmM1 x cm-T
YnenbHoe noNyBOJIHOBOE HanpsXeHue < 80008B
OnTuyecknm KOHTpacT 40 100
Fa6apuTbl 6x6x10Mm3

A

29

I'IOJ'IVIKPI/ICTAJ'IJ'IVI‘IECKI/IVI
ONTUYECKWUU MATEPUAN HA OCHOBE
CENEHUA LNHKA (ZnSe)

O6nacTb npuMeHeHus:

anMeHFIETCFl B TeENNOBULEHUN, na3epH017| TexHuke. [103BO-
nAeT obecneynTb 3aWUTHbIMU NOKAMU TEMTOBU3UOHHbIE
npuéopbl, 6asnpyeMbix Ha pasnuUHbIX HOCUTENAX NMPOXOA-
HbIMU 1 HOKYCUPYIOLLUMM 3IEMEHTAMU TEXHONOTUYECKNE
nasepbl Ha 10.6 MKM.

XapaKTepucTuKu:
[lnanasoH Npo3payHoOCTU, MKM 0.5/12.5
Mokasatenb ocnabnexnus, cm- 5x 102
FabapuTbl 3aroTOBKMW, MM @350 x 20
10 15 20 A, MKM
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OMTOBONIOKOHHAS
NPOAYKLMA

3roToBneHne onTMYecKnx BOSIOKOH M OMNTO-
BOJIOKOHHOM NPOAYKLMK ABNAETCA KOMIJIEKC-
HbIM TEXHOJIOTMYECKUM MPOLLECCOM, B X04e
KOTOPOro JO/MKHbI COONOAATLCS OTNaXeH-
Hble napamMeTpbl PeXuMOB MPOU3BOACTBA.
KauecTBeHHOe 060pya0BaH1E, MHOTONETHWMIA
OMbIT ¥ BbICOKMIA HAYYHbI NOTEHLMaN Halmx
COTPYAHMKOB NO3BONISIKOT A0O6MBATLCA COOT-
BETCTBYIOLLMX MUPOBbLIM CTaHAapTaM Xapak-
TEPUCTMK BbIMYCKaeMOiA NPOSYKLNN.

3apayven HayuHoro otgenenuns «BOJIOKHO»
ABNSeTCA pa3paboTKa TEXHONOrUI U NPous-
BOACTBO KBapLEBbIX OMNTUYECKUX BOJSIOKOH
W N3OeNIiA Ha UX OCHOBE AN1A TEXHUKU rPpaX-
[@HCKOro 1 BOEHHOro npumeHenus. Takxe HO
«BOJIOKHO» npoBOAMT HayyHble UccnefoBa-
HWS M pa3pabOoTKM NO CneayoLyUM nepenek-
TMBHbIM HanpaB/IEHNAM:

* O[lHOMOAOBbIE BONOKHA, YCTOMYMBbIE
K M3rnby, BO3AENCTBMIO TemnepaTypbl
W paguaumm,

 anhdysHO-paccenBaroLLme BONOKHa C 060-
NIOYKOIA U3 NONNMEPA, LOMONHEHHOTO BbICO-
KONPEeNoMASAOLWMMN HaHOYacTMLaMU;

* KOMMO3WULMOHHbIE BONOKHA C CepjLieBu-
HOW, aKTUBMPOBAHHOW MOHaMK peaKose-
MeJIbHbIX MeTanoB;

® aHTMpPE30HaHCHble BOMOKHA C MOJION
cepaLeBuHoN;

® KuUpajbHble BOJIOKHaA.

Ha npotsxkeHun nocnegHux 15 ner
B HO «BOJIOKHO» WHTEHCMBHO BeAyTCS
paboTbl MO WCCNELOBAHWUIO M pa3paboTke
ONTUYECKNX BOJIOKOH HOBOMO MOKOJIEHUA —
MMWKPOCTPYKTYPUPOBAHHbIX 1 POTOHHO-KpU-
CTa/JIMYeCKNX, CNyxawux And nepegauu,
npeobpasoBaHNs M reHepauun CBETOBbIX
NOTOKOB MeTofaM1 HeKnaccuyeckon BOJIO-
KOHHOW OMTMKW. B 4acTHOCTH, OOHUM
U3 MocnegHux AOCTUXKEHMI CreuuanucToB
CTasio CO3/iaHune BOJIOKOH C MOS0 CepLeBu-
HOM, GYHKLMOHUPYIOLWNX B CpeaHei Hppa-
KpacHoW obnactu cnekTpa. B 6nuxaiiume
rogbl 3TOT [ManasoH CTaHeT KpalHe BOC-
TpeboBaHHbIM AJ151 PELLEHNs 3aa4 CUI0BON
ONTUKW, CEHCOPHON TEXHWUKKU, METPOSIOruu,
KBaHTOBOW ONTUKM.

HOBWMHKOW  MHCTUTYTa, YXe [AOCTYNHOW
Ha PbIHKe, ABNAETCA MHOrOMOA0BOE BOJIOKHO
C CepALeBMHOI NpAMOYrofbHoli (KBaapaT-
HOW) OpMbI AN ANOAHbIX CUCTEM HaKauKM
TBEPAOTESIbHbIX Jla3epoB pas/IMyHON MOLL-
HocTu. lMpenmylLecTBamu HOBOroO U3fenus
N0 CpaBHEHWUK C aHanoramu, UMeKLUMH
cepAueBuHy Kpyrnoii GopMbl, ABNAKOTCA
6onee paBHOMEPHOE pacnpeaeneHne MOLLHO-
CTU MO CEYEHMIO CBETOBOTO MyYKa U MeHblLmne
noTepu Npu CTbIKOBKE C NasepHbIM MOSYy/eM
HaKauKu.

31

OAHOMOOBbIE
ONTUYECKUE BOJIOKHA

O0AHOMOOBOE ONTUYECKOE
BOJIOKHO C COXPAHEHUEM
MONAPU3ALUU U3NTYHEHUA

OZHOMOJ0BOE BOJIOKHO C repMaHoCHIMKaTHOW cepaLeBu-
(1) anokeuakpunatHoe nokpoiTue HoW, GpTopdocthopocmnmKaTHON N30AKPYHOLLEN 060N0YKO
(2) keapueaoe ctekno N 60porepMaHoOCUINKATHON SNNUNTUYHON HANPATaKOLLeil
(3) Hanpsratouias oonoska 060/104KOIi B 3MOKCUAKPUAATHOM 3aLMTHOM MOKPbITUM,

@ cepALeBnHa <
(5) wsompyiuan oboroska npefHasHayeHHoe A1 paboTbl B CNEKTPanbHON 061acT
800-1650 HM.

O6nacTu npUMeHeHus:
i MHTepd)EDOMETpVI‘-IECKVIe BOJIOKOHHO-OMNTUYECKNE AaTynKu,

* NH(DOTENEKOMMYHUKALMOHHbIE CUCTEMDI.

BOJIOKHO C AMAMETPOM KBAPLLEBOW 0B0JI0YKMN 40 MKM

XAPAKTEPUCTUKA PM40-810 PM40-1310
Pabounii ananasoH, HM 800-1100 1100-1350
JlnnHa BONHbI OTCEYKU BbICLLEH MOJbI, HM 650-780 950-1080
3artyxaHue, ib/km <7 @810 Hm <6 @1310 HM

h-napametp, M1 <5x104@810HM <5x104@ 1310 HM
<1.8 @ 810 HM <2.5@ 1310 HM

34:01@810Hm  49+0.1 @ 1310 HM

J[lnnHa 6ueHunin, MM

IuameTp mogosoro nons (1/e2), MKM

[lmametp cepALeBuHbI, MKM 3.5+0.2 42102
J[lnameTp cBeTOOTpaXatoLlei 060104KH, MKM 4011

}r_;l,gfrr;/lb?TTMpM?oMnKoh;(Ha B NEPBMYHOM 3aLLUTHOM 115+ 10 um 70 + 5

[lmameTp BOJIOKHA BO BTOPUYHOM 3aLUTHOM _

NOKPbITUU, MKM

Yucnosas aneptypa 0.22 @ 810 Hm # 0.22 @ 1310 HM
MaTepuan nokpbITUs anokcuakpunat
MuHMManbHbIA paauyc n3rnba npu 5

JONTrOBPEMEHHOW Harpyske, Mm

Proof-Test, % 1

[manasoH pabounx Temneparyp, °C -40..+85
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BOJIOKHO C AMAMETPOM KBAPLLEBOW 060JI0YKM 80 MKM

XAPAKTEPUCTUKA

Pabouuii guanasoH, HM

JInHa BOMTHbI OTCEYKM BbICLLIEH MOJbI, HM
3aTyxaHue, jb/KM

h-napameTp, m-1

J[lnnHa 6ueHnii

InameTp mogosoro nons (1/e2), Mkm

[lnameTp cBETOOTPaXatoLen 0607104KM, MKM

[lmameTp BOJIOKHA
B MepBUYHOM 3aLUTHOM MOKPbITUN, MKM

ﬂ,I/IaMETp BOJIOKHa
BO BTOPU4YHOM 3allMTHOM MOKPbITUU, MKM

[lnameTp cepALeBu1HbI, MKM
Yncnosas anepTypa

MaTepman 3adlKUTHOIO NOKPbITUA

MWHMManbHbI paguyc nsruba
npu AONTOBPEMEHHOW Harpyske, MM

Proof-Test, %

[lmana3oH pabounx Temneparyp, °C

PM80-1310
1300-1450

1100-1280
<3 @ 1310 HM

<2x10°5@ 1310 HM

PM80-1550
1500-1600

1250-1480
<2 @ 1550 HMm

<1x10° @ 1550 HM

<2.5@ 1310 um <3.5@ 1550 HM
%?2’-;%'22@@113311%1“3 6.5+ 0.5@ 1550 HM
80 + 1
140+ 5
195+5
5.5+ 0.5 6.5+ 0.5

018 @ 1310 Hm # 0.18 @ 1550 HM

dNOoKCHakpunart

-40..+85
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BOJIOKHO C AUAMETPOM KBAPL,EBOW 060J104KH 125 MKM

XAPAKTEPUCTUKA

Pabounii gnanasoH, HM

JIN1Ha BOJIHbI OTCEYKM BbICLLEH MOAbI, HM
3aTyxaHue, ,b/KM

h-napameTp, M1

J[innHa bueHwii

[vametp MmogoBoro nons (1/e2), MkM

[lnameTp cBeTOOTPaXatowen 0607104K1, MKM

ﬂ,VIaMETp BOJIOKHa
B NepBU4YHOM 3allMTHOM MOKPbITUU, MKM

ﬂ,MaMETp BOJIOKHa
BO BTOPUYHOM 3allMTHOM MOKPbITUU, MKM

[lnameTp cepALeBuHbl, MKM
Yucnosasd aneptypa

MaTepman 3adlWNUTHOIO NOKPbITUA

MuHWManbHbI paguyc u3rnba
npu JONrOBPEMEHHOI Harpyske, MM

Proof-Test, %

[mana3oH pabounx Temneparyp, °C

PM125-1310 PM125-1550
1300-1500 1500-1650
1100-1250 1300-1450

<3 @ 1310 Hm <T@ 1550 HMm

<10-5@ 1310 HM <105 @ 1550 HM

<2.5@ 1310 HM <3.5@ 1550 HMm
90+0.2@ 1310 HmM  10.2£ 0.1 @ 1550 HM
12512

190+ 5

245+ 5

9.0+0.5 9.5+0.5
013 @ 1310 Hm # 0.13 @ 1550 HM

dNOoKCHakpunart

15

-40..485
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0AHOMOJO0BOE
®O0TOYYBCTBUTE/IbHOE BOJIOKHO

C COXPAHEHUEM NOJIAPU3ALUN
AWAMETPOM KBAPLLEBOU OBOJIOYKH
125 MKM

OfHOMOLOBOE BONOKHO C repMaHOCUIMKATHON cepa-
LueBuHoOW, ¢TopdocdopocunnkaTHoOW M30NUpYIOLLEN
060J104YKOW M 6OPOrepMaHOCUNIMKATHON 3NUNTUYHOMN
Hanpsarawoueih 060/104KON B OAHOC/IOWHOM 3MOKCKHa-
KPUNaTHOM 3alMUTHOM MOKPbITUK, MPeAHas3HaYeHHOe
Ans paboTbl B cnekTpanbHoit o6nactn 1500-1650 HM
n obnapatowee CBOMCTBOM U3MEHATb NOKasaTenb npe-
NIOMJIEHUS CEPALEBUHBI NPU BO3LENCTBUM nasepHoro YO
N3nyyeHus.

O6nacTb NpUMeHeHus:

WHTepdepomeTpuyeckue BOJIOKOHHO-ONTHUYECKMe
AAaTUYMKK, MCMONb3YolMe BOJIOKOHHble 6P3rroBCKue
peweTku (BBP).

’;w‘*

TeXHNYEeCKNe XapaKTepuCTHKM:

Pabouuit cnekTpanbHblii fuanasoH, HM

[LnvHa BOJTHbI OTCEYKM BbICLUEH MOAbI, HM
3aTyxaHue, gb/Km

h-napameTtp, m-1

JlnuHa 6ueHunn

[InameTp mogosoro nons (1/e2), MKM

[JmameTp 060104KN, MKM

JlmameTp BOIOKHA B 3aLMTHOM NOKPbITUM, MKM
[mameTp ceppLeBuHbI, MKM

Yucnosas aneptypa

MUHUMaNbHbIA paguyc nsruéa
Npu AONTOBPEMEHHOI Harpyske, MM

Proof-Test, %

[lmanasoH pabounx Temneparyp, °C

35

1500-1650
1400-1500

<4 @ 1550 HMm
<2x10-5@ 1550 HMm
<3.0 @ 1550 HM
6.0£0.5@ 1550 HM
12512

19015

5.020.5

0.22 @ 1550 HM

15

-40...485
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OAHOMOJOBOE OMTUYECKOE BOJIOK-
HO, YCTOW4YUBOE K U3rnby

OfHOMOZOBOE ONTUYECKOE BOJIOKHO C repMaHocusnkar-
HOW CepALEeBUHOI, pToprepMaHOCUANKATHOW OTPaXatoLLeil
060104KON 1 GTOPPOoCHOPOCUTMKATHON U30AUPYHOLLEN
060/104KON B [BYXCNOWHOM 3MOKCMAKPUNATHOM 3aliuT-
HOM MOKPbITUK, NPeiHa3HAYeHHOe ANs paboTbl HA ANINHE
BOJIHbI 1550 HM 1 06najaatoLLee NOBbILWEHHON YCTONYNBO-
CTbiO K U3rnbam manoro gnameTpa.

O6nacTu npuMeHeHus:
e FTTH cucrtemsi;

° Fmp,poaKyCqueCKme CUCTEMBDI, CBETOBEAYILAA CEPAUEBHHA

3alLUTHOE NOKPbITHE:
akpunar -40.. +85 °C

S

37

0AHOMOJ0OBOE MUKPOCTPYKTYPH-
POBAHHOE ONTUYECKOE BOJIOKHO

MUKpPOCTPYKTYpPUPOBAHHOE ONTUYECKOE BOMIOKHO Ha OCHOBE
HeNnermpoBaHHOrO KBapLEBOro CTeKNa C reKcaroHanbHbIM
PacrnooXeHUeM OTBEPCTHUIA B AMOKCUAKPUNATHOM 3aLLUTHOM
MOKPbITUM, MOAAEPKUBAIOLLEE OJIHOMO/OBbI PeXUM pac-
NPOCTPAHEHUS U3/YYEHNSA C NOYTH MeaNbHbIM Ka4eCTBOM
BbIXOLHOrO WU3/IyYeHNUS B HEOrPaHUYEHHOM CMEKTPaslbHOM
[iManasoHe.

O6nacTu npuMeHeHus:

e CucTeMbl nepeaayn MOLHOTO 1a3epHOT0 U3NYUYeHUs;
o MynbTUBONIHOBbIE CUCTEMbI Nepefayn UHhopmaLuy;

BUMMATOdL BYHAL0X3L1D |

e ManorabapuTHble MHPOPMALMOHHO- -
N3MepUTENbHbIE CUCTEMDI.

e ONTO3NEKTPOHHbIE  KOMMOHEHTbI,  UCNONb3yloLmne
GunbTpauuto mog,;

e CUCTEMbl [0CTaBKM MMNYNbCOB (yNbTpa) KOPOTKOIA
ANUTENBHOCTY;

o YCTDOVICTBa " I'IpVI60pr HaBefeHNA U NoacBeTKN C HU3-

u3onupytoliasi 060104Ka
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CBETOOTpaxatrouas o60s10u4Ka
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- XapaKTepucTHKM: KOW YrnoBON pacxoauMOCTbHO.
=
=) (=)
= XAPAKTEPUCTHUKA 3HAYEHUE OnTuyeckne xapakTepucTHKy: 3
3 g
=
; [lnameTp cepaLeBuHbl, MKM 4810.2 MAMETP CEP/ALIEBUHbI, %
% [lnameTtp 060/104KH, MKM 125+2 MKM (& 0.5 MKM) 10 15 20 25 30 35 =
= 2
% [lnameTp BONOKHA B NEPBUYHOM 3aLUUTHOM MOKPbITUU, MKM 1905 gggﬁ;ﬂ;‘b' OTCEHKHI HeT =
@ Abl, HM 3
E [lnameTp Bo/IOKHa BO BTOPUYHOM 3aLLUTHOM MOKPbITUM, MKM 24515 <5 <8 <10 <5 E
@1064Hm  1064HM @ 1064 HM @ 1550 HM <10 <10 S
Yucnoas aneptypa 0.24 @ 1550 Hm 3atyxaHue, Ab/KM <9 <3@ <5 <20 @1550HM  @1550 Hm £
g [LnnHa BONHbI OTCEYKM BbICLUEN MOAbI, HM 1450 + 50 @1550HM  1550HM @ 1550 HM @ 1064 HM T
= [nameTp MOA0BOrO NATHA ]
? Pabouasi 1IMHa BOJHbI, HM 1550 (1/e2) @ 1550 HM, MKM 8.0+t0.5 12.0+0.5 16.0+0.5 20.0+0.5 235+05 26.5%0.5 >§>
= 3aTyxahve, ib/km <1.5@1550 Hm Yr7gBast paCXOAUMOCTS 0124 0.082 0.062 0.05 0.042 0.037 g
E [IameTp MoaoBoro nons (1/e2), Mk 53+0.2 @ 1550 HM (1/e%) @ 1550 Hm, pag +0.008  +0.004 +0.002 +0.002 +0.001 +0.001 E
K o
% Naru6Hble notepu (10 BUTKOB paguycom 8 Mm), Ab 0.002 @1550 HMm p:gglgglargg:azg?w 500 600 800 900 1100 1200 3:::
"4 N3rn6Hble notepu (1 BUTOK paguycom 2.5 Mm), b 0.02 @ 1550 HM JIMHHOBONHOBAS 1700 g
ProofTest, % 1 paboyas rpaHuLa, HM
Proof-test, % 0.33
[lmana3oH pabounx Temneparyp, °C -40.. +85
[lnanasoH paboumnx 40 +85

Temnepartyp, °C
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MHOIOMO[0BbIE
ONTUYECKUE BOJIOKHA

MHOIoMO0BOE ONTUYECKOE XapaKTepucTuku:

== —
S| BOJIOKHO CO CTYNEHYATbIM g
E nPo d)M NIEM 110 KyA 3ATENS XAPAKTEPUCTUKA QF2002 QF400 QF600 QF800  QF1000 %
o

£ Pabounii cnekTpanbHblii uanasoH, HM 250-1200, BbicoKoe coaepkanue -OH rpynn E
E "PE"OM"EHMH ! 400-2000 HM3Koe coaepxanue -OH rpynn 2
=
g MHOromMoA0B0€ BOJIOKHO C CEpPALEBUHON M3 Henerunpo- Yucnosas anepTypa 0.22 s
= BAHHOr0 KBApLEBOro CTekna, 060104KOI U3 KBApLEBOrO E
— CTeKNa, NernpoBaHHoro GTopom, 1 CTyneH4aTbiM npodunem [nameTp cepALieB1HbI, MKM 200¢5  400+10 600415 800420 1000125 S

= nokasaTesnsi MpesioMJieHnss B OAHOCNOMHOM 3MOKCHakpu- 6 b 22046  440+11 660117 8804122 1100428 _
S| NIaTHOM WnM METanu4eckoM (011080, CBUHEL) 3aLUTHOM Aluamerp obonotiki, MkM : . . . . 3
S MOKPbITMN. BOSMOXHOCTb M3rOTOB/IEHMA C OTHOLIEHUEM TONIMHA 3aLUTHOTO MOKPbITUS, MKM > 50 (anokcuakpunar), 40-80 (0noBo, cBMHEL) 2
g AnameTpoB obonouka/cepaueuHa ot 1.05 go 1.4. Boamox- E
x HOCTb OKOHLeBaHusA onTuyeckumm pasbemamu tuna SC, FC, MaTepuan 3almnTHOrO NOKPbITUA Y®-oTBepxAaemblii anoKcuakpunat, 01080 ﬁ
Z | LC,STuSMA905. =
E MuHUManbHbI paguyc n3rnéa, Mm 52 106 158 212 264 =
5| 06nacTi npUMeHeHNs: S
(&) . =
= 9 (" <
E e [laTunKy GUINYECKUX BEMUUMH; Proof-Test, % 0.5 (anokcuakpunart), 1.0 (onoBo, cBUHew)% E
- * [lasepHas MeauLmuHa. i -40.. +85 (anokcuakpunar), =

Pa6oyas TemnepaTtypa, °C -50.. +200 (onoBo),
3alluTHOe NOKpbITNE _60 + 300 (CBMHeU,)

KBapLieBas
cepALeBuHa

T 1000\ \ 90%
< N\ |

\ A\rJ 9%

onTuyeckue notepu, Ab/Km nponyckaxue / M
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200 400 600 800 1000 1200 1400 1600 1800 2000

HU3Koe copepxxaHue OH = BbICOKOE cofiepXaHue OH

= | dTopocoaepxaluas \\ I\ /v ,
=

g 060noyKa 10 q \ /\\\

g > r / \J 4

= \/ 99,9%

2 ANWUHA BOMHbBI
S 1 N3NyYeHNs, HM
[FE)
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=

=

g
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| KEPAMWYECKAS MPOAYKL A

MHOIoMOJ40BOE ONTUYECKOE
BOJIOKHO C TPAQUEHTHbIM
NMPOOUIIEM NOKA3ATENA
NMPENIOMNIEHUA

MHOroMoA0BOE ONTUYECKOEe BOJIOKHO C rpagMeHTHbIM Npo-
Gunem nokasartens npenomaeHns cepaLeBuHbl, obecneyu-
BalOLLMM HU3KYIO BpeMeHHYto gucnepcuio B YO 1 BUAMMOI
obnactax cnekTpa. BO3MOXHOCTb U3roTOBNEHUS B CTaH-
AapTHOW KoHpurypaummn 50/125 n 62.5/125 MKM.

BO3MOXHOCTb OKOHLeBaHWUA OMTUYECKMMU pa3bemami
tuna SC, FC,LC, ST, SMA905.

O6nacTu npuMeHeHus:
* TPAHCNOPT CY6HAHOCEKYHAHbIX UMMYNbCOB J1a3epHbIX
ANAarHOCTUYeCKUX CUCTEM,

o (NIIOOPUMETPUYECKUA  aHANN3  MUKPOCKOMUYECKUX
06BbEKTOB;

e MeAnumHa (nasepHas YO tepanus).

3alnTHoe
3MOKCMaKpunaTHo. NoKpbITHe

cepALeBuHa

CBETOOTpaxatoluas
060J104Ka

XapaKTepucTuKu:

XAPAKTEPUCTUKA

Pa6ounit cnekTpanbHbI ANanasoH, HM

Yucnosas anepTypa

OnTuyeckue notepu, ob/KM @ 351 HM

OnTuyeckue notepu, ib/KM @ 527 HM

[Jucnepcus umnynbca, nc/Mm @ 351 HM

Jucnepcus umnynbcea, nc/M @ 527 HM

LLinpuHa nonocbl nponyckaHus, My x kM @ 351 HM
LinpuHa nonocbl nponyckaHusa, My x kKM @ 527 HM
[nameTp cepaLeBuHbl, MKM

[mameTp 060104KHN, MKM

[lnameTp NoKpbITUS, MKM

TonwwuHa 9MNOKCUAKPKUNaTHOro 3alMTHOrO NOKPbITUA,
MKM

MuWHUManbHbIi paguyc Usrnéa, Mm
Proof-Test, %

[JmanasoH paboynx Temneparyp, °C

36-73-16, / info@goi.ru

LD200 LD250
300-800

0.12
<190
<20

> 440

> 880
20015 2506
3509 3409
210+ 8 2308

>50

84
0.5
-40..+85

LD435

435 £ 11
59015
450 + 10

142
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KBAPLLEBbIE BOJIOKHA

c non MMEPHO“ XapaKTepucmxu:
% CBETOOTPA)KAK)“-':EM 050"0""(0" XAPAKTEPUCTUKA QP100 QP200 QP400 QP600 *9'
= MHOromo0B0€ BOTIOKHO C Ce €BWHOW U3 HeNnernpoBaH- i =
g HOro KBa[flLl,eBOFO CcTeKNa, o6o€1ﬁcl)l-tlu<oﬁ Tk HI/13KOI'Ipe}1p0MﬂF|- PaGouuii cnekTpanbHbli puanasoH 43:)%()—117288 S:f'&%iﬁg ?:ﬂiﬂmﬂﬁf gh) %
=
§ tOLLErO noMmMepa (CM””KOH' d)TopavamaT) v CTy"e"'L'?Tb'M Yucnosas aneptypa 0.36 (cunmkoH), 0.45 (pTopakpunar) =
S I'IpOd)VIﬂEM MoKasaTtena npesioMnaeHnda B 0AHOC/IONHOM é
E 3MOKCMAKPUNATHOM 3alLUTHOM MOKPbITUK. BO3SMOXHOCTb AnameTp cepALeBuHbI, MKM 100+3 200£5  400£10 60015 Z
- g'll('OHglﬁ/lT;OMSﬂ onTM4eckumu pasbemamu tuna SC, FC, LG, [lmameTp cBeToOTpaxatoLieit 060104KHM, MKM 1252 2504 425+ 11 625+ 16 =

n .
TonMHa 3aWMUTHOIO NOKPbLITUSA, MKM > 50 450 12 650 £ 17

06nacT NpUMEHeHUs:
P ) MaTepuan cBETOOTpaXxatoliei 060104KH y
* [1aTYMKN HU3NYECKUX BENUYMH; npu N = 1413 @632.5 M NA = 0.36 CUIMKOHOBbI KOMMayHA

* NasepHas MeamnuUnHa. Matepuan cBeTooTpaxatollei 060104KM
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npu n = 1.37 @632.5 Hm; NA = 0.5 dnokcuakpunar
3awmTHoe MaTepuan 3aWnUTHOro NOKPbITUA anokcuakpunart
9MNOKCnakKpunaTHoe nokpbiTue
MWHMManbHbINA paguyc nsrnba, MM 24 48 96 144
KBapuesas
cepaueauna Proof-Test, % 1 0.5
g_ )
= [lnana3oH pabounx Temnepartyp, °C -40..485 =]
= S
g S
E 1000 °NTMueckue notepy, AB/Km nponycKanme / M %
S 90% -
= 2
2 =
2 CBETOOTPaXarowwas 100 o U o @ S
E nosMMepHas 060/104Ka ~ N/ E
S l\\ S a - 99% E
xn
= 10 \\ /\ 7/\\ o
= 'W:C :
4 — 99,9% m
g AJINHa BOJIHbI E
= 1 N3MYYEHUS, HM E
E 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 §
(&)
> NA = 0.36 NA = 0.50 =
= =
£ =
£ =
_ 3

3a»
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| KEPAMWYECKASl MPOAYKL A

BOJIOKOHHO-ONTUYECKUE KABEJIH,
NMATYKOPADI U MTUT TEUDbI

BOMIOKOHHO-ONTMYECKME NaTy-KOpAbl M MUrTEiAnbl Ans
nepefayn ONTUYECKOTO M3/yYeHWUs Ha OCHOBE MHOrO-
MOZIOBbIX BOJIOKOH CO CTYMEHYaTbiM WK TPafUEHTHbIM
npodunem nokasatens NpenoMseHUs B aNoKCMaKpunar-
HOM MAU MeTaniMyeckom (0N0BO, CBUHeEL) 3alyUTHOM
MOKPbITUU.

O06nacTb npuMeHeHus:
Cuctembl nepefaynm OMTUYECKOrO W3MYYEHUS HU3KOWA
U cpefiHen MOLLHOCTMW.

XapaKTepucTUKM:
Yucnosas aneptypa 0.12-0.45
250-1200
Pabounii cnekTpanbHblii (BblcOKOE copepxaHue OH),
JnanasoH, Hm 400-2000
(Hu3koe cogepxaHue OH)
[lnuHa no 50 m
Tunbl KOHHEKTOPOB SMA 905, FC, LC, SC, ST
. PEEK, MBX, dToponnacr,
MaTepuanbl 3alUTHON TPYOKM CHTMKOH
CeeToBOM fuamertp 50-1000 MKkMm

1000 onTuyeckue notepu, Ab/km

nponyckaHue / M

\ \\
100 \ \ \ /
\

o NSNS

/ \/ S|

\
Y

1

200 400 600 800 1000 1200 1400 1600

Hu3Koe copepxanune OH = BbICOKOE copiepaHne OH

1800

90%
1000

%
” 100
99,9% 10
AJIMHa BOJIHbI
U3NyYeHusi, HM

2000
1

BOJIOKOHHO-OMNTUYECKUE KABEJIH
ANA NEPEAAYU MOLLLHOIO
NNA3EPHOI0 U3NYYEHUA

BosIoKOHHO-ONTHUYECKME Kabesin Ha OCHOBE MHOTOMOJ,0BbIX
BOJIOKOH CO CTYMeHYaTbiM NpoduneM nokasatens npesom-
NIEHUS B 3MOKCUAKPUIATHOM MU METaNInYeckoM (0N10Bo,
CBUHELL) 3alUTHOM MOKPbITUN.

O6nacTb npUMeHeHHs:
Cuctembl nepepavym onTuU4eCKoro u3nyyvyeHus BbICOKOW
MOLLHOCTH.

XapaKTepucTuKu:
: 250-1200
y BbICOKOE cofiepxaHue OH),
Pa6ounii guanasoH, HM 400-2000
(Hu3Koe copepxaHue OH)
NA 0.22
Tun KoHHeKTOpa High Power SMA905
CBeToBOI fMaMeTp, MKM 400-1000
JlyyeBas NPoYHOCTb 150 kBT/cM2 @ 780 HM
o PEEK, MBX, dToponnacT,
Tun 3awWMTHOI 060/104KH CHNTMKOH
J1nuHa Kabenei no 50 m
onTuyeckue notepu, Ab/Km nponyckaxme / M
\\ \ \ / 90%
\ \\ N ~ 99%
\ N /\ / \ / /\\\ R
/ \ S|
\/ 99,9%
AJINHA BOJIHbI
u3nyyeHus, HM
200 400 600 800 1000 1200 1400 1600 1800 2000

Hu3Koe copepxanune OH = BbICOKOE cofiepXaHue OH
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BOJIOKOHHO-OMNTUYECKWUE XT'YThl

[lns nepenaun n3nyyeHus oTAenbHble ONTUYECKNE BONOKHA
0OBEANHAIOT B XTYTbl, KOTOPbIE MOTYT UMETb NMPOM3BO/IbHOE
pacnonoXxeHue BONOKOH. Ha TopLiax BONOKOHHO-ONTUYECKNX
XFYTOB ejUHUYHbIE BOIOKHA CK/IEEHbI UK CNIaBEHbl MEXY
c0601M, a TOpLbl 06pe3aHbl NepNeHANKYNSPHO UX HanpaBNeHNIo
W OTNONMPOBaHbl. BONOKOHHbIE 3/1EMEHTbI XryTa 3alyyLLeHbl
rm6Koi 060104KOIA, NPeA0TBpaLLatoLLeli MX 06PbIBbI, pa3pyLue-
HWe npu nepernbax 1 NPOHUKHOBEHME BNary.

Mbl M3roTaBnMBaeM XryTbl AN1S nepesayn U3nyyeHus u3 Bono-
KOHHbIX CBETOBOJOB C CEpALEBMHON U3 YNCTOrO KBapLeBOro
CcTeK/ia, UMetoLnx yncnosyro aneprypy 0.22-0.45.

B Xrytax ucnonbsylTcsi Kak CBETOBOAblI M3 KBapLEBOro
CTeK/1a C BbICOKUM copiepXXaHueM rugpokeug-unoos (High-OH)
AN NPUMEHeHUs B crnekTpasbHoM AuanasoHe 250-1200 Hwm,
TaK U C HU3KUM COfEpXaHuem rupgpokcua-moHos (Low-OH)
AN cnektpanbHoro guanasoHa 400-2000 Hwm.

XryTbl UMEIOT KpYrylo Uiy NpsIMOYronbHyto GopMy ceyeHus
BXO[IHOMO NN BbIXOAHOTO TOpL:A. BO3MOXHO pa3fieneHue cBeTo-
BOTO M3/yYeHUS Ha KaHanbl.

XryTbl OKOHLIOBaHbI BXOAHbBIM 1 BbIXOAHbIM KOHHEKTOpamy (Hako-
HEYHWUKaMm). IT0 MOryT GbiTb Kak cTaHAapTHble SMA905 KoH-
HEKTOpbl, TaK M HaKOHEYHWKM, U3rOTOB/IEHHbIE MO YepTexam
3aKasuuka.

06nacTb NPUMEHeHHS:
Mepeaaya ONTUYECKOrO U3/y4YEHHS.

XapaKTepucTukm:

Pabounii AguanasoH, HM

[mameTp cBeTOoBeAyLLei CepALeBUHbI UCMOJIb3YeMbIX
ONMTUYECKUX BONOKOH 3, MKM

Yucnosas aneptypa
CBeToBOI AnaMeTp, MM
[nuvHa XryTos, M

O6uiee nponyckaHue XryTos b, %

250-2000

50-400

0.22-0.45
0.2-10
0.2-25

50

KBAPLLEBbIE KAITUIAPDI

O6nacTi npuMeHeHus:
 [azoxpomatorpagus;

o KanunnsapHblit anekTpodopes ans papmaLeBTUKM, Mean-

LiMHbI, NMULLEBOIA NPOAYKLINK;

e Macc-crnekTpomeTpus;
* 1 npyrue.

XapaKkTepucTuku:

BHYTpeHHuit guameTp, MKM
BHewWwHUN guametp, MKM

[nameTp Kanunnspa
B 3allMTHOM MOKPbITUN

Ynucno efuHUYHBIX
KanuanspoB B nosiMkanunnspe
(rekcaroHanbHas ynakoBka)

OTHOCUTENbHOE YANIMHEHUE
npu TeCTUPOBaHUM, %

Matepuan 3awuTHoro
MOKPbITUA

Makcumym pabouei
Temneparypbl

40-1000
50-1200

onpepenseTca TpeboBaHUAMY
3akasuyuka

7-271

0.2

dMnoKcuakpunart, CUJTNKOH,
0/10BO

anokcuakpunat — go +100 °C,
onoso — Ao +200 °C,
CUNUKOH — po +200 °C

3alMTHOE NOKPbITHE:
anokcuakpunat — go +100 °C

0noBo — o +200 °C
anokcuakpunat — go +200 °C

Kanunnap u3 YncToro
KBapLeBOro ctekna

GOI.RU

|
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ONTOBOJIOKOHHAA NPOAYKLUA
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KEPAMUYECKAS

—- MNPOOYKLMWA

(

B paHHOM paspgene nmpeAacTaB/ieHa npo-
AYKUMA y4yacTKa KBapLeBOW Kepamuku.
OCHOBHbIM HanpaBieHNEM LeAaTeNbHOCTH
KepaMnyecKoro yyacTtka siBnseTcsi npoums-
BOZCTBO OrHEYNOPHbIX U3AeNUi U3 KBapLe-
BOr0 CTEK/1a METOAOM LUJIMKEPHOTO NIUTbS
B runcosble GOpMbl.

YyacTok KBapLEeBOM KepaMUKM BKNKOYAeT
B ce6s1 MOLLeNbHYI0 MaCTEPCKYH), y4acToK
LWIMKEPHOTO NNUTbA, LWAMOTHbIA y4acTok,
y4acToK 06Xura.

B HOMeHKnaTypy usgenuin BXogaT TUrNuK,
MeLLanku, 6ypauaKn n npoune nagenms.

KBale,eBbIe OrHeynopobl, B BUAY UX BbICO-
KOW TEpMOCTOVIKOCTVI, NMPUMEHAIOTCA

ANA BapKu cTeksia U MeTasoBs. BaXkHbIMK
obnactamu NMPUMEHEHUA TaKXXe ABNAKTCA
KOCMUYecCKasd U AaaepHas oTpacib.

Tak>ke y4aCcTOK NPOM3BOAMNT OFHEYNOPHbIE
n3genusa U3 WamoTa, KoTopble NpUMeHs-
0TCS NOYTH BO BCEX TEMNOBbIX arperatax
(HanpuMmep, B Nevax npu pasnuBKe cTany,
NPOM3BOACTBE YyryHa).

Bbicokas KBanugukauus COTPYAHUKOB
W Hannyme Heo6XO0AMMOro 060pyAoBaHUS
NO3BOJNISIET M3rOTAB/IMBATL U3LENNA NGO
C/IOXHOCTM U rabapuTHbIX pPa3MepoB,
B TOM YMCAe MO0 YepTexam 3aKasyuka.

88123

CTEKNONPUNAC A4 CTENOBAPEHUA

KBapueBas Kepamuka — u3genus, nosiyyaemble MeTogamu
KepaMM1yecKoi TEXHONOrMK U3 KpeMHe3EMa, MPUYEM UCXOA-
HbIM MaTepuanoM IBNAKOTCA NOPOLLKN pPasfiMyHbIX BUAOB
KBapLeBoro creksia. Xumuyeckue CBOMCTBa KBapLeBOW
KepaMuKu onpepensitoTcs eé XMMUYeCcKUM COCTaBOM —
Si09. OKCMp, KpeMHMUS OYeHb YCTONYMB MO OTHOLUEHUIO K
XUMUYECKUM peareHTam.

O6nacTb NnpMMeHeHus:

KBapueByl KepaMuKy MPUMEHAIOT A1 Bapku onTuve-
CKOro CTeK/a, B KaYyecTBe TeNnI0U30NALNOHHbIX 3/IEMEH-
TOB B TEMJIOBbIX arperatax, B KayecTse Tpy6 Ans nopayu
pacnnaBfieHHOro antoMUHMSA, GOPM NpU NUTbe METaNnoB.,
a TaKXe B paKeTHOW U KOCMUYECKOMN TEXHUKE.

XapaKkTepucTukm:
* W3penus conepxat He MeHee 95% Si0,,.

 [lnanasoH pabounx Temnepatyp ot 1200 go 1500 °C.

TUTTIN
U3OEJINE EMKOCTb ANAMETP BbICOTA
Turenb 100 mn 65 MM 55 MM
Turenb 300 mn 80 MM 105 MM
Turenb 700 mn 90 MM 160 MM
Turenb SN 190 MM 250 mm
Turenb 8n 250 MM 320 MM
Turenb 10 n 270 MM 320 mm
Turenb 15 n 300 MM 330 Mm
Turenb 30n 330 mm 460 MM
AL 60 n 440 mm 720 Mm

Cc naTpy6KOM

BUMMATOdL BYHAL0X3L1D |

BUTHATOdL BYNOIhULLIVLONAN |

BUMMATOdL BYHHO)XOL090.1L0 |
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BOPOHKU
U3AENUE AUAMETP
BopoHka 360 x 240 mm
BopoHka 480 x 240 mm

MELWAJIKHU

PA3MAX

U3OAENUE OJIMHA  JIONACTEUN
Mewarnka ayxsaxogHas ansa turna 300 mn - 330 MM 40 Mm
Mewarnka aByx3axogHas ansa turna 700 mn -~ 345 MM 40 mm
Mewanka ogHo3axopgHas ans turna 300 mn -~ 305 mm 38 MM
Mewanka PakeTa gns 8 n Turneii 400 mm 98 Mm
Mewanka ans sapku B 30 11 TUrnsAX 920 mm 160 MM
Mewanka ans Bapku B 60 51 Turnsax 1170 MM 190 Mm

KPbILWKH
U3AENUE AUAMETP
Kpblwka 230 mm
Kpblwwka 320 MM
Kpblwka 420 MM
KpblwkKa-KonbLo 420 x 250 MM
U3AENUE AUAMETP OTBEPCTUA OJIMHA
Bypnunka pns Bapku 0.25 MM 1240 MM
bypnunka ans Bapku 0.35 MM 1240 MM

0CObO YACTASA BbICOKOIJIOTHAA
KBAPLLEBAl KEPAMUKA

MakcumanbHasa Temnepatypa akcrnyarauum, °C 1600
MexaHuyeckas NpoOYHOCTb Ha U3ru6, MrMa 150
OTKpbITas NOPUCTOCTb, % 4o 2

MakcumanbHaa eMKOCTb TUrNSA, N 100

IHAMOTHbBIE OTHEYNOPbDI

TexHnyeckue XaPaKTepUCTUKHU
NU3penus c copgepxxannem AloO3 ot 30 go 45 %.

OrHeynopHocTb B npegenax 1580-1700 °C.

U3OENNE OUWAMETP
Yawa 420 mm
Yawa 440 MM
Kpblwka 440 MM
Kpblwka 670 MM

BbICOKOIJIMHO-3EMUCTDIE
W KOPYH10BbIE OTHEYTOPbDI

TexHnyeckue XapPaKTepuUCTuKu
OrHeynopHble nagenus, cogepxawime 6onee 45% Al,0s3.

OFHEYI’IOpHOCTb MaTepuana nexmt B  [AuUalNa30oHE

1750-1820 °C.

U3AENUE OWAMETP
Yawa 670 MM

BUMMATOdL BYHAL0X3L1D |
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KOHTAKTbI

AO «HIMO F'OU um. C. U. BaBunosa»

AKLMOHEPHOE 06L1eCTBO

«HayyHo-npon3BoACTBEHHOE 06beANHEHMNE
[ocyfapCTBEHHbIN ONTUYECKNIA UHCTUTYT

nm. C. . BaBunosa»

+7 81238673 16
(akc: +7 812 560 10 22

Kommepueckuii otaen

+7 812 386 73 16, f06. 7846

192171, CankT-leTepbypr,
M. JJoMOHOCOBCKas8,

yn. babyLwKuHa,

A. 36, kopnyc 1

Bbl Tak)xe MoXeTe 03HaKOMUTbCA
C aKTyaJibHbIM KaTanorom
Ha HaweM canTe:;

info@goi.ru

sales@goi.ru

WHH: 7811483834
Knmn: 781101001
OKMO: 07505944
OrPH: 1117847038121
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