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KPYTIHOI'ABAPUTHHIE KPEMHUEBHIE 3EPKAJIA
B CW/IOBOM ONTUKE

BB.Anonnounoe, MB.,. Taprm™maH,
AM ITpoxopos MU Porai#anannuas,
BA llmMmaxkos BA.ll TeuwOB

[ToBrnueHUe MOUMOCTU COBPEMEHHBIX A3epPHHIX YCTAHOBOK, pacligpe-
ude ux cdephl NPUMEHEHW B 3HAYUTE/ILHOM PgAe C1ydaeB CBASAHE! C
HeoOXOpUMOCTLIO AABHEMUETO yBEeIWIeHus BHIXOAHBIX ANepTyp, BXOAd-
WHEX B HUX ONTHYECKUX S/1eMEeHTOB. 3aaada CO3[AHMA TAKUX 3/1eMeHTOB
CYWEeCTBEHHO YC/IOXHSeTCS NO Mepe pacllipeHus NepedHsa Tpebosauui,
BHABHUI'a©MBIX PEeanbHbIME YCIOBUSMH WX 3KCIyartanuu. MaeecTHo, 4To
KpymHorabapuTHbie ONTWYECKUE 3IeMEeHTH NPH HeGOnBUIOM Bece AOIKHL!
ofnapnaTh BHICOKOH YAENBHOH XXeCTKOCThIO, HMeTh 3PPeKTHBHYIO cHUCTeMy
TepMEYeCKoff CTAGUNIU3AalAY, UX ONTHIECKAS HOBEPXHOCTEL [AO/DKHA COXpa—
HATL NepBOHAYANbHYI0 ¢OpMy W BHICOKMe ONTHYECKHe XapaKTepuc TMKY
HA IOPOTSDKeHUW BCEro Nepuopa SKCIUIyaTallud:

OpHUM ¥3 BOBMOXHBIX IyTeli pelleHAd SToi 3ajfadM gBIAETCH CO3Ja-—
HWe OONeryeHHLIX KpyNmHOraGapuTHEIX 3epKA/ HA OCHOBE MHOIOCIIOHHBIX
KOMIIOSHUWE C COTOBEIM aamomuuTeseM [1]. SdpeKTHBHOCTBL STHX KOM-—
NMOSHLW} N0 CPABHEHWIO C MOHOIUTHHIM BApHAHTOM BOSpPACTAeT WO Mepe
yKecTouyeHds TpeGOBAHM{, HANATAeMBIX HA BeIWYHHY AOMYCTHUMOrO HCKa-
JKeHHS ONTHYECKOft MOBepPXHOCTH, A NPUMEHEeHHe TAKWX 3epKan B jasep-—
HOfI TEXHOJIOI'MYECKO#f YCTAHOBKe NOATBEPAWIO WX BBICOKWE SKCIUIyaTa-—
LUOHHBIE XAPAKTepPHCTHKY,

Xopomwx pesynbTaTOBR ClefAyeT TaKkKe OXHAATH NPH HCIOIbL3OBAHAY
KOMIIOSUIAOHHELIX MATEPHAIIOB CHCTEM YTAepOoA-~KpeMHHU#-KAPOUL KpeMHHs
(C~Si-5¢C), cnocoBHEl monyueHus KOTOPLIX B AOCTATOYHOX CTENeHw
paspaboraner [2]. Kak mokasnBaior pesynbTATEI UCCMefOBaHUN, HA OC—
HOBE TAKWX KOMIIOSHIWH MOI'YT GHTH DOJY4YEHH CTPYKTYpPHl, CyUWeCTBEeH—
HO pas/mM4alomuecs N0 IOPECTOCTHE 4 (¢a30BOMy COCTABY, YTO 3HAYATENIE-
HO pacumpgeT o6IACTb NMPAMEHeHWS HST'OTARIUBAGMEIX U3 HUX ONTHYe-—
CKHX S/1eMEeHTOB.

B macrogme#t paGoTe u3yuaeTcs BOBMOXKHOCTBL CO3AAHUS KpyImHOI'A-
GapHTHbIX 3epKal U3 YUCTOro Kpemmus. Ilo Kommnekcy Temnodusuue—
CKUX ¥ MeXxaHWJeCKHX XapAKTepUCTHK STOT MATepHdan NpPeBOCXOAHT Tpa-—
[OVIIMOHHO WCNONB3yeMble B MeTAa/UIONTHKe Gepwiidy, Medb, aTOMUHAHK
¥ Op., ¥ ero, HApPIAy C WHBAPOM W YKASAHHOH BLINe KOMIIO3HIAen
(C- 8¢{-S54C ), MOXHO OTHECTE K Haubonee MepCHeKTUBHBIM. Ilpu cpaB-
HATENnbHO ManoM ypenbuoM bece ( ~ 2.4 kr/ M:f(): HB3KOM Ko3¢humueH~
Te TepMuyeckoro pacumpenus (~ 3- 10-6 1/rpap) pocTaTowHO BEI-
cokoM Mmopyne ympyrocta ( ~ 1011 5/M2) ¢ KoappunwenTe Temnompo-
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BopgocT ( ~110 Br/mM rpap) xKpeMHHUY OTIHYASTCH BBLICOKO# CTPYKTYp—
HOff ¥ TepMuYeckoy crabunbHOoCcThIO. K HacTogmemy BpeMeHu yxe pas—
paboTaubl W COSJAHEI PA3TUYHBLIC TEXHOIIOTWYW KOMIIOHOBKY 3epKan, HpoBe-
[AeHb! UX WCHLITAHWS, NOATBEpAWBIMEe NEePCHeKTHBHOCTB WCIONbL30OBAHUS
KpeMHUd B CHIOBOi# OIITHKE.

OpruM us HauGo/iee NEePCHeKTHBHEIX NyTeji CO3AAHUA KpymHoraGapur—
HLIX ONTHIECKUX 3IEMEHTOB W3 KPeMHUSA gBIgeTCd OyTh ¢opmupoBaHdd
Gonbluux 3aTOTOBOK W3 MOHOKDPWCTA/UIMYECKHX IUIACTHH METOMOM 3IeK-—
TPOHHO-/Iy4eBO#f CBapku. Ta omepalus NPOBOAUTCS B YCIOBHSX OQHO~
BpeMeHHOI'® ToporpeBa 3aroroBok go 800 ©C, korma kpemuwmit cTaHo-
BUTCS WIACTWYHBIM. TakuMm crnocoboM 6LmE MONYyUeHL 3AarOTOBKE pas—
mepom 400x 400 wmM2, Vcmerrames TONIyYEeHHBIX HA OCHOBE 3TOH Tex-—
HONOI'MW MOASNBHBIX 0Opa3moB 3epkan AuamerpoM 300 MM yKa3mBAOT
HA UX BBICOKYIO BPEMEHHYIO M TepPMUYECKYl CTabwikbHOCTL. B peaynn-
TaTe I'OAWYHOI'O XpaHeHHd B /1a6G0pATOPHEIX YCIOBWUSX USIOTOB/IEHHOIO
10 yKa3aHHO# TexHojorum obpasna m3MeHeHHS GOpPMBI "2I0 ONTHIECKOlH
MOBEPXHOCTH OOHApYXeHO He O6ruto. [Tpu TemnoBOM HATDYXEHHE C Beld-
qmuoft moToka ~ 250 Br/cMm2 u puaMeTpe 30HHl BO3[AeHCTBHT @ =
=90 MM UCKAXESHWd ONTHIESCKOH MOBEpPXHOCTH He mpeBwmuana O.1 MEM.

Bonbiuoft wHTEpec IpeAcTABIdeT TaKkKe BO3MOXHOCTL CO3[aHUs KpyIl-
HOrabaApUTHBIX 3EPKAII HA OCHOBE INOJIMKPUCTA/MTHYIECKOro Kpemuusa. Op-
HUM U3 HAaubGonmee AOCTYMHEIX B HACTOAWEee BpeMda CHOCOBOB 3AeCh SBIg-
eTcH NOoNy4YeHWe SHAYATEIBHBIX II0 CBOMM pasMepaM 3ArOTOBOK MeTOAOM
MUThg B U3IOKHWNLI U3 rpadura c mocrmepyowe# KpuCTamia3anuei.

Tak HaM# ObUIE HDONYYeHB! 3aroToBku TommuHod 30 u auameTpom
150 mMm. Opmako ¢popmapoBaHWe KpymHOraGapuTHEIX 3aTOTOBOK H3 Kpem-—
HEg STUM CIocO60OM CBG3AHO C CYmMEC TBEHHEIME TeXHOIOMdYecKuMu
TPpyAHOCTSIMHE. Bo-nepBrxx, Heo6XOAEMO COSJAHWE KPYTHEIX IUTeHHbLIX
dopM B3 rpadura, 4TO ABIFETCE CAMOCTOSTENbLHON CIIOXKHOR 3apaueir;
BO~BTOPBLIX, C yBejH4eHHEeM pa3Mepa 3alOTOBKM BO3pPACTAET IJIOTHOCTH
copepXAWEXCg B Heft TPOWWH, MOP ¥ APYrux AedheKToB, CHWMKAIOWNX

ee KaiecTBO.

Bonee mporpeccuBHBIM, Ha HAWI B3IVIAA, SBISETCH HEMOCPeAC TBEHHOE
topMAPOBaAHUE HOJIMKPUCTANIMYECKEX KPeMHHEeBEIX INIAaCTHH 'HA IOAJIOX-—
Kax u3 rpajura EIM KOMIosuMUHOHHOro Marepuana C-/S7-.S5¢C meropnom
9/IeKTPOHHO—VIy4eBoj} IwiaBku. HaMu npu cospaHu# KpeMHHEBO# I1acTHHBL
B KAYECTBE ECXOAHOIO MATepHa/a UCIOIb3OBA/ICS G0# MOHOKPUCTAILIA-
9eCKOI'0 KpeMmHus. ermuesaa IMXTA MPeABAPUTENEHO HAT'PEBAIACH A0
Temmeparypsr 300 C IFABIIeHAEe AOCTHIA/IOCEh 3/1eKTPOHHO~IYYEeBLEIM
HArpeBoM. OTO NOSBOMWIO SHAYHTENBLHO CHU3HTH BOSHHKAIOWMEE TeMIiepa—
TypHBIE HAODPSDKEHWS W d36exaThb pacTpecKUBaHUS o6pasua, HPUBOAMIO
K CHWKEHWIO Be/IMIWHE! 3epHa. TakuMm ofpa3somM, GrUIO MOKA3AHO, YTO
C DOMOmEBIO TAKOA ONepan#d MOXHO POPMHEPOBATH CTPYKTYPY NOBEpXHO-
cTu, 6na3Kyio K aMopdHOff, YTO BAXHO AN MOJYYEHUsS TOBEPXHOCTH
BBICOKOI'O ONTHYECKUI'O KAYeCTBa.

Jlna nmpoBepk® IPOYHOCTH COSAWHOHHWS KPeMHUEBO# IUVIACTHHHI C IOA-
NOXKO# w3 Kommoaura C-S¢-S¢C 06pasisl NOABEPraAllECh TEpPMOKAY~
Ke — NUKIAIeCKOMYy HArpeBy u oxinaxpeHmo. [Tocie 250 nmknoB B aua-—
nasose TemuepaTyp or O mo 200 OC ¢uswgeckux usMeHeHwii B 30HE
COeflHHeHWS KPeMHUS W KOMIIOSETA OBHAPYXEHO He Gblio.
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dororpadus OOTUISCKOrO SMEeMeHTA U3 KOMIOSHIHOHHOIO MaTepHana
C~S¢-5i{C c onTEYeCKO#i mMIACTWHOX U3 KPeMHEUS — (a) W MHEKPOCTPyK—
Typa ero moeepxHocTd mpr 7O-kpaTHOM yBenwiemu: — (6).
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ITocne onTuwecko#f NOBOAKH ermuéaoﬁ IIACTHHEI, NOIYYSHHOK 1O
yKasaHHO# Brmue TexHonorww, koaddunuenT nupdysmoro paccesmus ua
pnude Bomasl A =0.63 mrM He mpeBennan 1 %. Ha pucymke npuBepe-
ua ¢ororpadu onrmueckoro onemeRTra pauameTrpoM 60 MM U3 KpeMHES
Ha moanoxke @3 Kommosura C-Si -S¢{ = moka3aHa MEKPOCTPYKTypa
ONTUYEeCKO# NMOBEepXHOCTH npu 70-kpaTHOM yBenwdeHHUH.
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TakuM 06pasoM, NMpuUMeHeHWe 3TeKTPOHHO-IYy4eBO# CBAPKH MOHO—
KpECTAINTAYECKAX MIACTHH U3 KPEeMHUs, & TAKKEe JIOKATBLHOI'O IVIaBIIeHHs
TIOTMKPYUC TAINTMIECKOI0 KPEeMHUS HA MO/UIOKKAX U3 KOMIIOGHILUOHHOI'O
matepeana C-S¢ - S¢€ gBnaeTCs NMepPCHeKTUBHLIM AN CO3[AHUS KpPYI-
morafapuTHBIX S1eMEHTOB CWiIoBO# onTukH. Kak rmokaswiBaeT OmNHIT,
yBeludeHue pa3MepoB CBapPHBIX G/IOKOB ¥ NOIWKPHUCTA/LIAYECKUX 3aroTo—
BOK HEe NMpeAcTaBigeT CYWeCTBEHHBIX TPYAHOCTe#. OTedecTBeHHAs mHpo—
MBIWIEHHOCTDb yxke oOlafaeT CEPU#HO BBIIYCKASMBEIMH BAKYYMHLIME Ka-—
MepaMH C BHYTPeHHHM AuameTpoM @ =2 M. Pexumel ucnonb3oBaHus
rpaduTOBEIX HArpeBaTejiel ¥ 3KpPaHOB NOKA AANEKH OT CBOMX HpeAenb-
HBEIX BOSMOXHOCTE}l, 38[aBAeMBbIX HCIONBL3yeMbIME B HUX MAaTepualaMd,
T.K. OBMHUY Harpep BHYTPE KaMepsl He npebbmiaeT 900 °C, a nokanb-
HOe I/IABJIEHHe 30HEl CTHIKA He TpefyeT NMpUMEHEeHHS CIIKHBIX SJIeKT-
POHHO-IY4YEBEIX NymleK B GONbIMX SHepreTHYeCKUX 3aTPAT.

B sakmioyende HeoOXOAEMO OTMETHTBb, 4YTO H3JIOKEHHbIe 3[eCh (u—
3UKO~-TEeXHWISCKHE OCHOBLI CO3[AHWH KPYNHOraGapUTHBIX KpPeMHHEEBBLIX
3epKan MOryT OBITH NMPEMEHWMH! ¥ B APYTHX OONAcTEX HAYKY ¥ TEXHUKH,
HAmpEMep, Ipu paspaboTKe OXIaXpAAeMBIX GIOKOB ONTWYECKOX HAKAUKH
TBEPAOTE/BHLIX JIa3ePOB C BEHICOKON YACTOTOH NOBTOPEHWS WMIIY/ILCOB,
OUCKOB I ONTWYECKO} 3amuce wupopMauuu, 3-X MEpHO} ApXUTEeKTYph
CBepXOBIC TPOAESHC TBYIOWHEX BBLIYACIUTEBHLIX CUCTEM B T.A.
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