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Onuc BnHaxony

[aHnii BMHaxig CTOCYETLCS BUMaNEHOro BOrHETPUBKOMO KepamidHOro BMpoDy, a TakoX CyMmilli, 3 SIKOT MOro MoxHa
BUTOTOBMIATK. Y CyMilli AN BUrOTOBMEHHS NogiGHOro BOrHETPUBKOro BUpoOyY Ta y roToBOMY BMNaneHoMy KepamiyHoMy
BOrHeTpUBKOMY BUPOBI BUKOPUCTOBYIOTBCA LUNiHENi, Ski cknagatotbes 3 MgO T1a A1 5,03 (HMKYe CKOpPOYEeHO No3HaudeHi
MA-wniHenamm).

[ns BUrOTOBMEHHA BOFHETPUBKMX BUPOGIB MpuaaTHi YvcneHHi wnideni. MogibHi wniHeni MoxHa ogepysaTu
WTYYHUM LUMSXOM Y BUIMSAI cnedeHol wniHeni (Hanpuknag, chnikaHHAaM B 00epToBUX Tpyb4yacTux nedax abo LaxTHUX
nevax) abo y BuUrnsgi nnaeneHol Wwnideni (Hanpuknag, B enekTpoayroBux neyax).

3 MiHepanoriYyHoi TOYKM 30py OCHOBHUMW KOMMOHEHTaMW MarHeauTtoBMX BoOrHeTpuBiB € nepuknas (MgO) Ta
MA-wniHens (MgO-Al,Oz) npu BmicTi B HUX MgO npuHaimHi 40mac.%. [Npu BUrOTOBNEHHI BOrHETPUBKMX BMPOOBIB
MA-LWniHeNb MOXHa goaaBaTu y BiONOBIAHY CYMill y NonepenHb0 CUHTE30BaHOMY BUIMSAi abo K MOXHa yTBOpHOBaTK 3
pomiwok MgO Ta Al,O; in situ y npoueci BunaneHHsa [DE 3617904 C2].

BunaneHi Bupobn 3 MA-WNiHENNO CTEXIOMETPUYHOrO cKnagy 3BUYalHO MakTb Y MOPIBHAHHI 3 BuMpoGamu 3i
LINIHEN HEeCTEXIOMETPUYHOTO CKNady Kpalli BOTHETPMBKI BNacTMBOCTI, Hacamnepesd Oinbll BMCOKY LUNAKOCTIMKICTb.
CrexiomeTpuyHoMy cknagy MA-wwniHeni, po3paxoBaHOMy 3 TOMYHICTIO A0 APYroro 3Haky nicns Komu, Bignosigae BMICT
MgO 28,33mac.% Ta AlLO; 71,67mMac.%. OpgHak BpaxoBYKYM MPOMUCIIOBO-TEXHIYHI MOXIIMBOCTI, Y MOHATTA
"cTrexiomeTpuyHa MA-WNiHens" BiANOBIAHO OO AaHOro BUHaxody BktodeHi MA-WniHeni BCiX TUX cknagis, y AKX BMICT
KOXHOMO 3 KOMMOHEHTIB MOXe BiOXWNATUCA Bif BULLEBKA3aHOrO TOYHOTO CTEXIOMETPUYHOrO BMICTY Ha abContoTHY
BeNnMYuHy, sika fAopieHioe +0,5mac.%. MopibHe npunylleHHs 3pobreHo TakoX 3 ypaxyBaHHAM Toro dakTy, Lo
BioTBOptOBaHe ofepkaHHa MA-WniHeneln nOCTIMHOMO CTEXIOMETPUYHOTO CKNagy B MNPOMWUCIIOBMX YMOBax €
Hag3BUYaNHO CKIagHUM 3aBAaHHSAM.

Pa3om 3 TMM Ha puHKY NOCTiiHO 3pocTae NonuT Ha BUPobM, AKi 3a0OBOSMBHAIOTL OCOBMBO BUCOKMM BMMOraMm, AKi
BUCYBaOTLCA A0 X AKOCTI, i MawTb NigBULLEHY CTiliKiCTb OO BMMMBY arpecuBHUX LWnakis. Tak, Hanpuknag, y
nanepoBiin NPOMUCOBOCTI NpKW rasudikauii nyris y Tak HasMBaHoMy rasudikaTopi YOpHOro Nyry nNigaalTb ChantoBaHHI
OpraHivYHi KOMNOHEHTU, NiCNs SKOro B peakTopi 3anvLaeTbCs CyMill i3 CONer CUMbHUX MyTiB, WO arpecMBHO BMJSINBAaE
Ha BOrHETPUBKUM MaTepian, sSkuM dyTepoBaHui peaktop. [NogibHMin BNnMB Ha TpaguuiiHi, BionuTi 3 poannaey
BOrHETpPUBKI BUPOGU Ha ocHoBi A-B-kopyHay npuBoauTb OO LWBMAKOrO X 3HOCY BHACNgoK koposii Ta o6'eMHoro
po3LwnpeHHs. Kpim Lporo BinoMi MarHe3MToBi BOTHETPMBM iIHTEHCUBHO NPOCOYYIOTHCS LLUTAKOM.

B ocHoBy paHoro BuHaxomy Oyna noknadeHa 3agada 3anponoHyBaTu NpoAdykT (BMpib), AkMi MoxHa Byrno 6 3
BMCOKMUM CTYMeHeM BigTBOPIOBAHOCTI Ta 3 BUCOKOIO AKICTIO BUTOTOBMNATH B MPOMUCIIOBUX YMOBAX Ta SAKUA MaB 6U Takox
BMCOKY CTIMKICTb [0 BNIUBY arpeCcUBHUX LUMAaKIB 3a3Ha4eHOro BuLLe TUMy.

O6'ekTamMn OaHOro BUHaxody BIOMNOBIAHO A0 HaWbiNbll 3aranbHOrO BapiaHTa MOro 3hiNCHEHHSs € BunaneHwuw
BOTHETPUBKUIA KepaMivHuiA BUPI6, 3aaBneHnid y n. 1 opmynn BUHaxody, Ta CyMill Ans Moro BUrOTOBIEHHS, 3asiBrieHa B
n. 4 chopmynm BUHaxoay.

B ocHoBy gaHoro BuHaxogy Oynv noknageHi npyu LUboMYy HacTymnHi MipkyBaHHS. OCHOBHUM KOMMNOHEHTOM CyMilli €
LNiHenb HecTexioMeTpu4HOro cknagy, Hacamnepes wWwniHenb 3 Bmictom MgO, skuin nepesBuLLye NOro BMICT Yy LIMiHeni
CTEXIOMETPUYHOrO Ccknady. Y npoueci BUNareHHs Npu BUTOTOBMEHHI BOrHeTpuBkoro Bupoby nogibHy MA-wniHenb
HeobXigHO MepeTBOPUTM B LINIHEMb B OCHOBHOMY CTEXIOMETPUYHOro cknagy. I3 uieto MeTow Ao cymili noTpibHo
aodaBaTM  OOAATKOBI KOMMOHEHTM, SAKi B Npoueci BUNaneHHa pearyioTb i3 npucyTHiM y  MA-wniHeni vy
HagcTexioMeTpuyHin KinbkocTi MgO i Takum WnsxoM 3HWXKyTb BMICT MgO y wniHeni sk KOMMOHEeHTI cymiwi Ao
CTeXioMeTpu4Horo iHTepsany.

Ak nogibHuin OAATKOBMI KOMMOHEHT NPOMNOHYETHCA BUkopucToByBaTu MyniT (3Al,03.2Si0s,).

BnactuBocTi BOrHeTpMBKOrO KepamiyHOro BUpOOY, SKUA YTBOPIOKOTLCS B Mpoueci BMNaneHHs i3 3asHaqdeHux
KOMMoHeHTiB (3 MA-wniHeni 3 Bucoknm BMicToM MgO Ta 3 MyniTy) MOXHa MOACHWUTWM Ha OCHOBI Aiarpamu cTaHy
TpUKOoMNoHeHTHOT cuctemmn MgO-Al,O5-SiO,, NnpencTasneHoil Ha dir.1.

Cknagy cymiwi, sika cknagaetbes 3i 36aradeHol MgO HecTexioMeTpu4yHo! WniHeni Ta 3 MyniTy, Bignosinae yaBHa
niHia, Wo npoxoauTtb MiX ckrnagom wniHeni, To6to MgO ta MgO.Al,O3, i cknagom mynity, To6T0 3Al,03.2Si0s,.

YMOBM BUManeHHs cyMilli B NpoLeci BUTOTOBIIEHHS BOTHETPMBKOrO BUPOBY cnig perynioBati 3 TakuM po3paxyHKoM,
wob npu Temnepatypi 6nmabko 1710°C mMoxHa Oyrno AocArtM NOTPIRHOT eBTeKTUKW. [Ona uboro ckriag cymili
nepen6ayaetbca BUOGMpaTU B MeKax KOHOAHOMO TpuKyTHUKa "nepuknas (MgO)-MA-mniHeflb-cdopcteput (2Mg-SiO,)".

[Mpn 3a3HadeHin BULle €BTEKTUUi LUMIHEMb CTEXIOMETPUYHOrO cknagy, (hOpCTEPUT i MepuKas 3HaxogaTbea Y
B3aEMHIA piBHOBA3I.

MgO, SKMIn MICTUTLCS Y HAACTEXIOMETPUYHIN KINbKOCTI BUAINSAETLCS Yy BUMSAI Nepuknasy.

[na npoTikaHHA peakuil B CyMilli B npoueci BUNaneHHs Ta cnikaHHA Ti KOMMOHEHTIB Ba)NIMBE 3HAYEHHSI B LIbOMY
BUNagKy MawTb MPOMiKHI pioki casm poannaey, AKi YTBOPKOKTLCS Mig Yac ChikaHHSA. 3aBOSKU YTBOPEHHKO nogibHuX
pinkux a3 BOAeTbCH OAepXKyBaTK LWiNbHI cneyeHi BUpobu, rycTmHa skux moxe nepesuwyBatn 90% Bio TeopeTuyHol
ryCTMHW BMPOGIB, cnevyeHux 3 ocobrnMBO YMCTMX PeyoBUH. HaaBHICTE Takux pigkux a3 mMae BaxrMBe 3Ha4YeHHs Ons
BOrHETPUBKOCTI BUManeHoro BMpoby OCTiMbKW, OCKINbKM B NpOLEci BMNareHHsl, Hacamnepen Yy npoueci cnikaHHs, Ui
pigki dhasn NepeTBOPOIOTLCA B TYronsaBki CronyKu.

Y GeanocepenHLOMY OTOMEHHI MYNITOBOrO 3epHa B CyMilli CKrag maTtepiany MoXe BigpisHATUCH Big cepepHboro
cknagy BCiel cuctemmn. Y pesynbTaTti MOXIMBa NOsiBa floKanbHUX CKagiB 3 TemnepaTypoto nnaBrieHHs Hukde 1710°C,
Hanpuknag, B obnacti eBTeKTUKM npu TemnepaTypi 1365°C. Buwe Uiei Temnepatypu B UuX obnactax MOXyTb
yTBOpKOBATUCS pigki dpasun. PisHi cknagu BUMPIBHIOKTLCS BHACNIOOK ANdY3iMHMX npoueciB. 3MiHi cknaais, siki TokansHO
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BiOPI3HAIOTLCA BiO, CcepeqHbOro cknagy BCiei cucTemu, BignoBigae ysABHaA niHiA, AKa npoxoauTb MiX
HecTexioMeTpuyHow, 36aradeHord MgO BUXIGHOKW LUMIHENMIO Ta MYMITOM Y HanpsiMKy CEpemHboro CKragy CUCTEMM.
Pigki chasm, ski yTBOPIOOTLCS, NOMErUYTh NPOTIKaHHA peakuiit, Wo 3abeanevdyoTb NogibHe BUPIBHIOBAHHS CKNagis.

MyniT MOXHa BUKOPWCTOBYBATMW, Hanpuknag, y BUrms4i cneveHoro abo nnaeneHoro Mynity. BupilansHe 3Ha4veHHs
npu LUbOMY Mae OOAABaHHA NPUHANMHI YacTUHW MyMiTY OO CyMilWi B rOTOBOMY BWUMMAAI T@8 MakCUMyM 4acTKoBe Moro
YTBOPEHHSI B NpouUeci BunaneHHs cymiwi (TobTo in situ) npu BUroToBneHHi 3 1i BorHeTpuBkoro BupoOy. BigHocHMi
BMICT MyniTy B cymiwi BapitoeTbca Big 2 Ao 30mac.%, Hanpuknag, Bid HUXHBOMO FPaHUYHOrO 3HaYeHHs, sike OOPIBHIOE
2, 3 abo 4mac.%, 0O BEPXHBOrO FPaHWYHOrO 3HaYeHHs, ke aopiBHwe 6, 7 abo 10mac.%.

Ha vactky MA-wniHeni 3 Hagnuwkom MgO y cymiwi npunagae Big 70 no 98mac.%, Hanpuknag, Big 80 go 98wmac.%,
Big 85 pno 98mac.% abo Big 92 oo 96mac.%. BigHocHui BmicT MgO y HecTexioMeTpuyHIi WniHeni Moxe gocaratu,
Hanpuknag, 40 mac.%, 3okpema MoXe BapitoBaTUCH Bif HUKHBOTO FPaHUYHOIO 3HaYeHHs, ke gopisHioe 29, 30, 31 abo
32mac.%, 0O BEPXHLOrO MPaHUYHOTO 3HaAYeHHs, ske aopisHoe 33-36mac.%. Hwxde sk npuknag HaBedeHUn cknag
NPOMUCIIOBO OAEPXKaHOI HeCTEXIOMETPUYHOIT LWniHeni:

MgO 31,9 mac.%
A1203 67,5 mac.%
CaO 0,25 mac.%
Fe203 0,20 mac.%
Na,O 0.15 mac.%

100,00 mac.%

CyMill Moxe MICTUTKM nobiyHi kKoMnoHeHTH, Hanpuknag, Fe20;, CaO, SiO,, Na,O Ta K;O, Hanpuknag, y Burnagi
AOMILLOK. BMICT KOXHOrO i3 LMX KOMMNOHEHTIB He NOBMHEH nepeBullyBaT 2mac.%. CyMapHUi BMICT Y Cymilli noBidHUX
KOMMOHEHTIB, Hacamnepen oKCUAIB, CTaHOBUTL MeHLe Smac.%.

Mopan 3 wniHennto Ta MyniTOM CyMill MOXe TakoX MICTUTU giokeua UMpkoHito (ZrO5) abo ZrO5-BMICHUI KOMMOHEHT.
[liokcrna LMPKOHID, KU O04aeTbCs OO CYMillli, NPaKTUYHO He BNfMBAE Ha peakuil, aKi NpoTikatoTb ¥ 3a3HaqeHil BuLle
TPUKOMMOHEHTHIN cucTtemi. OgHak AiOKCUA LUMPKOHIl0 3a paxyHOK MOro BBEAEHHS B CTPYKTYpPYy Ta YTBOPEHHS
MIKPOTPILLMH [O3BOMSAE NIABULMTM NPYXHICTE CTPYKTYpU BUNaneHoro Bupoby (3 gomiwkow ZrO o). Ak giokenn
LIMPKOHIto, SIKUIA [OAEETHCA A0 CYMilli, MOXHAa BUKOPUCTOBYBATU CUHTETUYHUIA abo Takuid, WO 3ycTpivaeTbca B Npupoai
ZrO, (GapeneiT). BigHocHWIA BMICT giokcuay LIMPKOHilO Y BCi cyMilwi moxe ctaHoBuTU Big 1 Ao 10mac.%, Hanpuknag,
MOXe BapiloBaTUCS Bif HUKHBOIMO MPaHWMYHOMO 3HAYeHHS, sike AopiBHE 1, 2 abo 3mac.%, OO BEPXHBOrO FPaHU4YHOro
3Ha4YeHHs, sike fopiBHIOE 5, 6 abo 7mac.%.

Hwx4e sk npuknag pos3rnsHyTUI OOUH 3 MOXITMBUX CNOCOBIB NPUrOTYBAHHSA MPOMNOHOBAaHOI Y BUHAxo4i CyMillli.

Cnovatky 36araveHy MgO MA-wniHenb noapibHiooT, Hanpuknag, y BibpadiiHoMy MnuHi. MNicna nogpiGHoBaHHA
WniHenb MoXe MaTy HacTYNHWUI rpaHyrioMeTpUYHUIA cknag;

dip:  0,9MKm
dsg:  4,6MKM
dog: 14,1MKkm

Y KOXHOMY pasi po3Mip 4acTUHOK noApibHeHoi wniHeni 6aXxaHo NOBUHEH CTAaHOBWMTWM MeHwWwe S50MKM, ocobnunso
Kpawe meHwe 30MKM.

[MoTiM WniHenb 3MilyoTb 3i CNeYeHnM MYNiTOM | ogep)KaHy CyMill NoapibHIOKTL Y KyrNbOBOMY MIWHI. BigHocHWUA
BMICT KOMMNOHEHTIB y CyMilli MOXHa BigperynoBaTi B Takuil cnocio:

- HecTexioomeTpudHa, 3baraveHa MgO MA-wniHenb 93-97 mac.%
- cneYyeHun mynit 3-7 mac.%

- iHLi KOMMOHeHTH no 4 mac.%

[ani ogepxaHy CyMmill 3Mmillyl0Tb 3i CNONYYHWM, Hanpukniag, 3 nosniBiHiNoBMM cnupToM Yy KinbkocTi Big 0,2 go
3mMac. 4acTuH Ha 100mac. YacTuH 3a3HadYeHol CyMilli, i rpaHymnolTb Y rpaHynaTopi i3 NceBAo3pimkeHnM wapom. Bmict
Boniorn B rpaHynaTi (i3 cepenHim giameTpom npubnmaHo 1-5MM) Moxe cTaHOBMTU Big 1 40 2Mac.% Yy nepepaxyHky Ha
Macy BCi€l cymiLi.

Micns uporo rpaHynu npecytoTb Yy BUpiO HeobxigHoi cdopmu 1 ogepkaHuii acoHHuid BUpi® cywaTb. MoTim
npecoBaHnin BUpI® nigaaloTe BMNaneHHo (CnikaHH) Npu Temnepatypi 6nmabko 1700°C, y npoueci aKoro npoTikawTb
pPO3rnaAHyTI BULLE peakLii.

BunaneHun Bupi6, BUrOTOBIEHUIA 3 BUKOPUCTAHHAM ONUCaHOT BULLE AK NPUKNag CyMilli, Mae HacTynHWIA cknag;:

KomMnoHeHT mac.%

cTtexiomeTpuyHa MA-WniHenb | 94,5
nepuknas 3,0
copcTeput 2,5

MoaibHnin BUPIG Mae rycTuHy 3,37r/cm’®, Lo cTaHoBUTb 94% BiO TEOPETUYHOI I'YCTUHW, sika OOPIBHIOE 3,58r/cm3.
BmicT cTexiomeTpuyHoi WniHeni B BunaneHomy Bmpobi 3aranom moxe craHoBuTu Big 70 oo 98mac.% npu TunoBomy
HWXHBOMY rpaHUYHOMY 3HaueHHi, Wo BapitoeTbea Big 70 go 85mac.%, i TMNOBOMY BEPXHBOMY FPaHUYHOMY 3HaYEHHI, LWo
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BapitoeTbes Big 90 no 98mac.% abo Big 90 go 96mac.%.

BigHocHuiA BMICT chopcTeputy B BUNaneHoMy BMpobi cTaHOBUTL, Hanpuknag, Big 1 Ao 15mac.%, sokpema Big 1 oo
7mac.%, Big 1,5 go 4mac.% abo Big 1 go 5mac.%.

BigHocHWIA BMICT nepuknasy B BunaneHomy Bupobi Moxe cTaHoBuTU Big 1 o 15mac.%, Hanpwknag, Big 1 go
8mac.%, Big 3 no 7mac.% abo Big 2 oo 5mac.%.

Moxnusumin BMicT ZrO, B BUnaneHomy Bupobi (LinecnpsmoBaHo goAaHoro B cymill abo Takoro, Ak nonagae B Hel
y BUMSAI OOMILLOK, ¥ NPOLECi BUFOTOBIEHHSA BOrHETPUBKOrO BUpoOy) ctaHoBUTL Big 1 Ao 10mac.%, Hanpuknag, Big 1
no 7mac.% abo Big 2 Ao 5mac.%.

Oowmiwkamn CaO (Hanpuknag, 3 BUKOPUCTOBYBAHOI BMXIOHOI LWMiHemni) moxe OyTu obymoBreHa HasiBHICTb B
BmnaneHomy Bupobi Ca-A1-okeuais (Takux gk CaAl,Oy4, ki HUXYe cTucno nosHavatoTbesd Ak "CA"). Ak npuknag iHWwmnX
Ca-Al-okenais MoxHa HasBaTh "CoA", "CAL", "CzA", "CiA7" ilabo "CAg".

MepeBar MNpPONOHOBaAHOTO Y BUWHaxoA4i BOrHETPUBKOrO BMPOOY nepen BiQOMWMMW BOTHETPUBKUMU BUpobamu
MOSICHIOIOTBCA HUXYE 3 NOCUITaHHAM Ha dir.2-4.

KoxHui 3 TUrMiB ogHaKoBOT KOHCTPYKLii 3anoBHIOBanM OOHAKOBMMMW KiNbKOCTSIMW LUNaKy 3 YCTaHOBKU Anis
rasudpikayii YopHoro nyry Ta niggaBanv TEPMIMHOMY HaBaHTaXEHHI0, BUTPUMYHUN NpoTsaroM 48 rog. B OAHaKoBUX
ymoBax npu temnepatypi 1100°C.

Turenb A (pir.2) BUKOHaHWUIA i3 NPOMOHOBAHOMO y BUHaxogi Matepiany. [licna TepMiYHOro HaBaHTaXKEHHS B TUMMI
NPakTUYHO BIACYTHI TpiwMHW. CTyniHb NPOCOYYBaHHA TUIMS LUNAKoM MiHiManbHa. Turenb He 3MiHWB CBOEI MepBiCHOI
dopmu.

Turene B (pir.3) BMKOHaAHWUIA 3 KOPYHAY-MYMbTUTY 3BMYaWHOI SKOCTI. CnocTepiraeTbCs NOBHE MNPOCOYYBaHHSA
CTPYKTYPU TUMS LUNAKOM.

MaTepianom turna B (dir.4) e MgO+wniHens. BHacnigok yTBopeHHs B-kopyHay B xoi gocnigy cnocrepiraetbcs
cBOro poay "posgyBaHHs" TUMS. TUrenb NOBHICTIO MPOCOYEHNIA LUNAKOM.

dopmyrna BMHaxony

1. BunaneHuii BOrHeTpUBKUIA kKepaMiuyHWUIA BUPIO, SKUIA BigpI3HAETHCS TUM, WO MICTUTb HacTymnHi MiHepanorivHi casu:

- cTexiomeTpuyHy wniHens MgO-Al,O4 vy kinbkocTi Big 70 go 98 mac. %,

- popcTepuT Yy KinbkocTi Big 1 go 15 mac. %,

- Nepuknas y kinbkocTi Big 1 go 15 mac. %,

- iHLWi KOMMNOHEHTK Y KinbkocTi Ao 10 mac. %,

npv LUbOMY CYMapHMWIA BMICT 3a3Ha4YeHnX KOMNOHeHTIB cTaHoBMTb 100 mac. %.

2. Bupi6 3a n. 1, Aknii BigpisHAETLCA TUM, O MICTUTb HACTYNHI MiHepanorivHi dasu:

- cTexiomeTpuyHy wniHens MgO-Al,O5 v kinskocTi Big 70 go 97 mac. %,

- popcTepuT Yy KinbkocTi Big 1 go 10 mac. %,

- nepwuknas y kinbkocTi Big 1 go 10 mac. %,

- ZrO, ilabo npuHanMHi ogHy Ca-Al-okengHy dasy B kinbkocTi Big 1 oo 10 mac. %.

3. Bupi6 3a n. 1, aknin BigpisHAETbCA TUM, LLO WOrO NYCTMHA CTaHOBMTL binblue Hixk 3,35 r/cmB.

4. CyMmill Ansi BUrOTOBJIEHHSI BOrHETPUBKOrO BUPOOY 3a Byab-sikum 3 nn. 1-3, aka BigpisHAeTbCa TUM, WO MICTUTb
HaCTYMHi KOMMOHEHTU:

- HecTexiomeTpuyHy wniHens MgO-Al,Oz y kinbkocTi Big 70 go 98 mac. %,

- MYNIT Y KinbkocTi Big 2 go 30 mac. %,

- iHLWi KOMMNOHEHTK Y KinbkocTi go 10 mac. %,

npu LbOMY CyMapHWin BMICT 3a3Ha4eHUX KOMMNOHEHTIB cTaHoBuUTb 100 mac. %.

5. Cymiw 3a n. 4, sika Bigpi3HAETbCA TUM, L0 MYSIT ABMsie cOBO0 cneveHnii MyrniT.

6. Cymiw 3a n. 4, sika Bigpi3HAETbLCA TUM, LLO PO3Mip YACTMHOK ii KOMNOHEHTIB CTAHOBUTL MeHLe 50 MKM.

7. Cymiw 3a n. 4, aka BigpI3HAETbCA TUM, WO Ti KOMNOHEHTM B 3MillaHOMYy MK coboto BUMMAAl nepepobrneHo y
rpaHynu.

8. Cymiw 3a n. 4, Aka BiApi3HAETLCA TUM, O AK iHLWi KOMMOHEHTN BOHa MICTUTb ZrO5 a60 ZrO5-BMICHUA  KOMMOHEHT
y KinekocTi go 10 mac. %.

9. Cymiw 3a n. 4, sika BiApIi3HAETLCA TUM, WO HecTexioMmeTpuyHa wniHens MgO-Al,O; Mae HacTynHWI cknag;:

AloO3 Big 58 go 70 mac. %,
MgO Big 29 pgo 40 mac. %,

iHLi  KOMMOHEHTU MeHwe 5 mac. %,

npu LbOMY CyMapHWIn BMICT 3a3Ha4eHUX KOMNOHEHTIB cTaHoBuUTb 100 mac. %.
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OiyinHmin GroneTterb "MpomucroBa BnacHicTe". Knura 1 "BuHaxogu, kopucHi mogeni, Tonorpadii iHTerpansHux
MikpocxeM", 2008, N 06, 25.03.2008. [epxaBHuUii genapTamMeHT iHTeneKkTyanbHOi BracHocTi MiHicTepcTBa ocBiTU i
Hayku YkpaiHu.
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