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MiHepanbHa BaTa, sika Mae XiMiYHUI cknag, Lo MICTUTb HACTYMHi KOMMOHEHTU Y BiACOTKaxX 3a Macoto:

SiO2 39-50
AlLO3 19,5 - 27
CaO 5-12
MgO 1-5
Na2O 5-20
K20 0-15
Fe20s3 2-15
B203 0-2,

MgO/RO 3 macoBum BigHOLWEHHAM, Ginbwunm Hix 0,10 i meHwum Hix 0,50, i

RO/(RO+R20) 3 MmacoBuM BigHOLIEHHAM MeHLUe Hix 0,55,

B akomy RO € nyxHoszemensHum okcmaom CaO, MgO, BaO i SrO, a R20 € nyxxHum okcugom Naz0 i

K20.
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FANY3b TEXHIKA

[daHun BuHaxia CTOCYETbCHA ramnysi LWTYy4YHUX MiHepanbHUX BaT. 30Kkpema, BiH CTOCYETbCS
MiHepanbHUX BaT, MPU3HaA4YeHUX Ans BUPOOHMUTBA TENNOI30NAUINHMX MaTepianiB. 3okpema, BiH
CTOCYETbCA MiHEparnbHUX BaT AN 3aCTOCyBaHb NPOTUMOXEXHOMO 3aXMCTY.

30kpemMa, BiH CTOCYETbCS MiHepanbHUX BaT, XiMIYHUIA CKNag SKkMX NPUBOAUTbL [0 BUCOKOI
TemMnepaTypu nikBigycy i BMCOKOI PIOKOMMAMHHOCTI Npu TemnepaTypi YTBOPEHHSI iXHiX BOJOKOH,
MOB'A3aHiN 3 BUCOKOIO TEMMEPATYPOIO CKIyBaHHS.

BIOOMWIN PIBEHb TEXHIKA

3BUYaNHO Uen TN MiHeparnbHOT BaTM NEPETBOPIOETLCSA HA BOMOKHA 3a JOMOMOrO BiALEHTPOBUX
cnocobiB, BigoOMMX sk "30BHILHI" cnocobu, Hanpuknag Tvny, Wo BUKOPUCTOBYE Kackag, BioLEeHTPOBMX
po3kMaaviB, sKi 3abe3nevyloTbCs pPOo3nnaBfieHMM MaTepianoM 4epes3 CTaTUYMHUA  PO3MOAINbHUN
NPUCTPIN, SIK onNucaHo, 3okpeMa, B nateHTax EP 0 465 310 a6o EP 0 439385.

HaBnaku, cnocid BOSIOKHOYTBOPEHHS LMSXOM BiAUEHTPOBOro (popMyBaHHS, BIiAOMUA  SK
"BHYTpILWHIRN" cnocib, TOOTO BUKOPUCTAHHA LEHTpUdyr, Wwo obeptarTbCs 3 BUCOKOK LUBUAKICTIO i
nepcopoBaHnX CTIHKaMW, 3BU4ANHO € NPIOPUTETHUM AM1s1 BONIOKHOYTBOPEHHS MiHEpanbHOI BaTu Tuny
CKIoBaTa, Lo 3aranom Mae cknag, kM BigHOCHO BaraTuii NY>XHUMW OKCUAaMMK, i 3 HU3bKUM BMICTOM
oKkcuay antoMmiHilo, TemnepaTtypy niksigycy, sika He OyXe BUCOKa, | ANns SIKOI B'A3KiCTb Npu Temnepatypi
niksigycy BuLLa, HiX Yy kam'daHOI BaTtu abo 6asanbty. Llen npouec 6ys onvcaHun, B nateHtax EP O
189354 abo EP 0 519797 3okpema.

TexHiyHi pilleHHs, SKi MOXYTb OyTW BMKOPUCTaHI ONsi NPUCTOCYBaHHA Cnocoby BHYTPILLIHLOMO
opMyBaHHS OO BOJIOKHOYTBOPEHHSA KaM'sHOi BaTtu, BigoMi 3 WO 93/02977, 3okpema, LWSXOM
MoAndiKyBaHHA CKnagy maTepiany KOMMOHEHTa BiALUEHTPOBMX PO3KMOauiB i TXHiX ekcnnyaTauinHnx
napameTpiB. Lle npucTtocyBaHHs ToAi 03Ha4ae, WO BNacTUBOCTI, SIKi 40 LbOro 6ynu BnactuBi ogHOMY
abo iHWoMYy 3 ABOX TUMIB MiHeparbHOi BaTK, kKam'saHoi BaTM abo ckna, MoxyTb 06'eaHyBaTucs. Taknum
YMHOM, SKICTb KaM'dHOI BaTW, OTPMMaHOi BHYTPIWHIM (hOPMyBaHHAM, NOPIBHAHHA 3i CKMOBATOW, 3
HWXX4YMM BMICTOM TBEPAMX BKIKOYEHb, HIXK KaM'sHa BaTa, fka OTpMMaHa 3BuyaviHum cnocobom. OgHak
BOHa 3bepirae OBi KMOYOBUX Nepesaryn, NoB'a3aHi 3 i XiMiYHO MPMPOAOID, a8 CaMe HU3bKy BapTiCTb
BUXiOHMX MaTepianis i BACOKOTEMNEPATYPHY CTiNKICTb.

HewopaBHO 0o KpuTepiiB SKOCTi, MPOMUCIIOBOI i EKOHOMIYHOT AOLINBHOCTI BYB AOAAHWUIA KpUTeEpin
3gopos'a. MiHepanbHa BaTa, WO € Ha PUHKY, NoBMHHA OyTn GIOPO34MHHOK, a camMe MaTu 30aTHICTb
LBMAKO PO34MHATUCA B hisionoriyHomMy cepeaoBuLLi 3 MeToto 3anobiraHHsa 6yab-akoMy NOTEHUINHOMY
NaToreHHOMYy PU3UKY, MOB'I3aHOMY 3 MOXITMBMM HaKOMUYEHHSM AyXe OPiOHMX BOMOKOH B OpraHiami
npwu BOWXaHHI.

HapewTi, Oons neBHMX 3acTocyBaHb OaaHi [OCTYMHOCTI MiHepanbHOi BaTW 3 XOPOLUOH
CTabinbHICTIO NpW AyXXe BUCOKMX TemrnepaTtypax. BorHecTiikicTb GyaiBenbHOro enemMeHTa Bignosigae
nepiogy 4acy, NpoOTArOM SIKOTO efleMeHT 30epirae CBOH Hecydy (OYHKLil0, rapaHTye 3axucT Big
nonym'a i 3bepirae ceow TenmnoisondAuinHy ponb. CTaHgapTHe BOrHeBe BMMNPOOYBaHHSA 3BMYANHO
nondrae B MigBULLEHHI TemnepaTypu BignoBigHO Ao cTaHaapty ISO 834, Ak OCHOBaHUM Ha
TemrnepaTypHoOMy Mpodini 3ropsiHHA Lientonosu.

PospobneHi komnosuuii  MiHepanbHOI BaTW, #Ki  BiANOBIgAalOTb  KPUTEPIAM  34aTHOCTI
BOMOKHOYTBOPEHHST 3 BUKOPUCTAHHAM BHYTPILWHIX cnocobiB dopmyBaHHS, 6iopo3YMHHOCTI i xopoLuol
BMCOKOTEMMepaTypHOI CTinKocTi. Komnoauuii uboro Tuny onucai, Hanpuknag, 8 WO 2005/033032.
OpHak gns Toro, wWob BignoBigaTy BUMOram CTIKOCTI NpW AyXe BUCOKIN TeMnepaTypi, Ui MiHeparnbHi
BOOKHa MOBWHHI OyTW MOKpUTI Takok chocdaToBMICHOK opraHiyHol aobaskoto, sk onucaHa B WO
2006/103375.

CYTb BUHAXOLOY

MeToto faHOro BMHaxo4y € 3anponoHyBaTy KOMMO3UUiT MiHeparnbHOi BaTh, siki 0oqHOYacHO 34aTHi
OO BOITOKHOYTBOPEHHS 3 BMKOPUCTaHHAM BHYTPIlIHIX cnocobiB dopMyBaHHSA, 3gaTHi OyTu
Biopo3unHHMMKM | cTabinbHUMK Mpu Oyxe BUCOKMX TemnepaTtypax 6e3 HeobxigHOCTi BgaBaTucsa Ao
opraHivyHmx poccaTtoBmicHUX OGABOK.

Y uux cnocobax BONOKHOYTBOPEHHS MpPOrpecye ONTMMarbHMM YMHOM, SIKLWIO PO3MNiiaBieHun
MaTepian mae B'a3kicTb 3 nya3n. Temnepartypa BOMIOKHOYTBOPEHHS, NPU AKiN NOBUHHA AocAraTtucs us
B'A3KICTb (Tfib=Tiog3), NOBUHHA OyTK MeHwWwoto Hix 1220 °C. 3 iHworo 60Ky, OCKiNbku TemnepaTypa He €
ifeanbHO CTanol Yy 4Yaci i He € MOBHICTIO PIBHOMIPHOK Mg Yac BOMOKHOYTBOPEHHsl, HeobxigHa
AOCTaTHS Pi3HMUA MK TeMnepaTypolo BONOKHOYTBOPeHHSA (Tin) i TeMnepatypoto niksigycy (Tig). Lis
pi3HMLSA, BiJOMa SIK [iiana3oH BOMIOKHOYTBOPEHHS, NOBMHHA ckrnagaTtn He MeHwe 40 °C, wob YHUKHYTK
AKMX-HeOyab NpPobnem 3 po3cKNyBaHHSIM i 3aKynOpPEeHHsIM MAacTUH Nif Yac BONIOKHOYTBOPEHHS. 3 Uiel
npu4nHK Temnepatypa niksigycy (Tiq) NOBMHHa 6yTn MeHwoto Hix 1180 °C.

MpeomeTom BuHaxody € MiHepanbHa BaTa, sfka Mae XiMiYHWA cKnaf, WO MICTUTb HaCTYMHi
KOMMOHEHTU Y BiICOTKaxX Nno Maci:
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SiO2 39-50 %, nepeBaxHo 39-49 %

Al203 19,5-27 %, nepeBaxHo 20-26 %

CaO 5-12 %, nepeBaxHo 6-11 %

MgO 1-5 %, nepeBaxHo 2-5 %

Na20 5-20 %, nepeBaxHo 6-18 %

K20 0-15 %, nepeBaxHo 1-12 %

Fe203 2-15 %, nepeBaxHo 3-12 %

B203 0-2 %, nepeBaxHo 0-1,5 %

MgO/RO 3 macoBuM BigHoweHHAM Ginbwmm Hix 0,10 i meHwuM Hixx 0,50, nepeBaHO MEHLLMM
Hix 0,40, abo HaBiTb MeHLWMM Hixx 0,30, i

RO/(RO+R20) 3 macoBuMm BigHOWeEHHAM MeHwum Hik 0,55, B gkomy RO sBnsie cobGoto
nyxHosemenbHi okenagn CaO, MgO, BaO i SrO, i

R20 siBnsie coboto nyxHi okenan NazO i Kz20.

Komnosuuii Lboro Ttuny MalTb 3HA4YHO MOMIMWeEHi BRAacTMBOCTI HaABMCOKOTEMMNEpaTypHOI
cTinkocTi, 36epiratoum npu UboMy BakaHi BNacTMBOCTI Giopo3unHHOCTI i 06pobntoBaHocTi (Thiv=Tiogs
MeHwe Hix 1220 °C, Tig MeHwe Hix 1180 °C i Trib-Tig Ginbwi Hix 40 °C). 3okpema, Ui KOMBIHOBaHI
BNacTMBOCTI BOANoOCH oTpMMaTtun 3aBAsku BUOOPY SK BIQHOCHO HW3LKOTO BMICTY BanHa (MEHLWe Hix
12 %), Tak i HAABHOCTiI OKCMAY MarHilo i XapakTepHOI PiBHOBArn Mix Ny>KHO3eMeNbHUMU OKCuaamu i
nyxHumm okengamm (0,10<MgO/R0O<0,50 i RO/(RO+R20)<0,55).

BuHaxig TakoX cTocyeTbCsl Tenno- i/abo 3BYKOI3ONSLIMHOrO BMPOOY, WO MICTUTb MiHepanbHYy
BaTy, SIK ONMCaHO BULLE.

BuHaxig TakoX CTOCYeTbCHA 3aCTOCyBaHHS MiHeparibHOI BaTW, OMMUCaHOI BULLE, Y BOTHECTINKNX
OyaiBenbHMX cucTemax.

KOPOTKWIN ONMNC KPECNEHb

Ha oirypi nokasaHui npodinb TepMOMEXaHIYHOW MiLHOCTI ana npuknagy 1 BignosigHo [0
BUHaxoay.

OETANBHUM Onunc

Y komnosuuisax BignosigHO Ao BMHaxody cyma BmicTiB SiO2z, Al20s, CaO, MgO, Rz20, Fe203 i B203
NnepeBaxHo CTaHOBWUTbL, LWoOHavmMeHwe, 95 %, 3okpema, woHanmeHwe, 97 % abo HaBiTb,
LoHariMmeHLwe, 98 % Big Macu miHepanoBaTHOI KOMMNO3WLT.

BwmicT kpemHesemy (SiO2) 3HaxoanTbca B gianasoHi Big 39 % o 50 %, 3okpema 49 % abo HaBiTb
48 %. BMicT Ginblue Hix 50 % Moxe 3HM3UTU BGIOPO3YMHHICTE MIHEPANbHMX BOJIOKOH. BMIiCT meHLwe
HiX 39 % MoOXe HagaBaTW HeCnpUATMMBOrO BMMAMBY Ha B'A3KICTb KOMMO3WUil Mpu TemnepaTypax
BOMTOKHOYTBOPEHHS.

BwmicT okcnay antomiito (Al203) 3Haxoautbes B gianasoHi Big 19,5 % no 27 %, 3okpema 20 %, abo
HaBiTb 21 % po 26,5 %, abo HaBiTb 26 %. BmicT Oinbwe 27 % Moxe 30inbwmTn TemnepaTypy
niksigycy. Bmict meHwe 19,5 % moxe HagaBaTu HECNPUSTIMBUNA BNIIMB Ha B'A3KICTb KOMMO3MLiT Npu
TemMrepaTypax BOJIOKHOYTBOPEHHS, a TakoX Ha HaZBUCOKOTEMMNEePaTypHY CTiNKICTb.

Bwmict okeugy kanbuito (CaO) 3HaxoguTbea B AianasoHi Big 5 % 0o 12 %, 3okpema 6 %, abo
HaBiTb 7 %, abo Big 8 % po 11 %, abo HaBiTb 10 %. BmicT MeHwe Hix 5 % Moxe 36inbliyBaTy
TemnepaTypy niksigycy.

BwmicTt okcmay marhito (MgO) 3HaxoguTbcsa B gianasoHi Big 1 % (abo 1,0 %) go 5 %, 3okpema Big
2 % abo HaBiTb Big 3 % A0 4 %. MgO cnpusie HagBUCOKOTEMMNEPATYPHIN CTINKOCTI.

3BMYaiHO, MiHepanbHa BaTa He MICTUTb iHLWKX Ny>XHO3emernbHUX okcuais, kpim CaO i MgO.
OpnHak BOHa MoXe MICTUTU HeBenuki KinbkocTi BaO abo SrO, BmicTu sikux Moxe gocsaratn 2 % abo
HaBiTb 1%, 0,20 % abo daktnyHo 0,1 %, NpMYOMy Li OKCMOW, MOXIMBO, MPUCYTHI SIK OOMILUKM B
NeBHUX BUXIOHMX MaTepianax.

BigHoweHHa Mk oKCuaoMm MarHito i cymoro nyxHosemenbHux okcuais (CaO, MgO, BaO i SrO):
MgO/RO cknapgae GinbLue Hix 0,10 i meHwe Hix 0,50, 3okpema 0,11, abo HaBiTb Big 0,12 po 0,40, abo
HaBiTb 0,38, 0,35 abo daktuuHo 0,30. BigHoweHHs MgO/RO meHwe Hix 0,10 mMoxe BNIIMHYTM Ha
HagBMCOKOTEeMMNepaTypHy CTinkicTb. Hasnaku, BigHoweHnHs MgO/RO 6inbwe Hix 0,50 Mmoxe
36inbLuyBaTy nikeigyc.

BaranbHun BMICT nyxHux okcugie (R20), 3okpema cogn (Nazx0) i notawy (K20), nepeBaxHO
cknagae Ginble Hix 12 %. Bmict Na20O 3HaxoauTbcs B AianasoHi Big 5 % oo 20 %, 3okpema 6 % abo
HaBiTb 7 %, abo Big 8 % no 18 %, abo HagiTb 15 %, abo 12 %. Y cBoto Yepry, BmicT K20 cknagae He
oinbwe 15 %, 3okpema 1 %, abo HaBiTb 2 %, abo Big 3 % Ao 12 %, abo HaBiTb 10 %, 8 % abo 5 %.
MiHepanbHa BaTa nepeBaXXHO He MICTUTb IHLINX Ny>XHUX okcuais, kpim Na20 i K2O. OgHak BoHa Moxe
MICTUTN HeBenwuki KinbkocTi Li2O, 9kun iHOAI NPUCYTHIA Yy BUrMNsdi AOMILLOK B MEBHUX BUXIOHMX
MaTepianax B KinbKocTax, siki MOXyTb 6yTn ax oo 0,5 % abo Hagitb 0,2 %, abo daktuyHo 0,1 %.

BigHoweHHa RO/(RO+R20) cknagae meHwe Hix 0,55, 3okpema 0,15 abo HagiTe 0,20, abo Big
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0,30 pgo 0,53, abo HaeiTe 0,50. BigHoweHHsa RO/(RO+R20) 6Ginbwe Hix 0,55 moxe BNAMHYTM Ha
30aTHICTb KOMMO3WUIT 4O BONIOKHOYTBOPEHHS.

Bmict okemay 3anisza (F203) 3Haxoantbesa B gianasoHi Big 2 % 0o 15 %, 3okpema 3 % abo HaBiTb
5 %, abo Bia 6 % 80 12 %, abo HasiTb 10 %, abo 8 %.

BwmicT okcnagy 6opy (B203) cknagae He binbwe 2 %, 3okpema 0,1 % abo HasiTb 0,5 %, 1,5 % abo
HaBiTb 1 %. MNpucyTHiCTb Bopy MoXe BYyTN KOPUCHOK B MOMINLWEHHI BiIOPO3YMHHOCTI BOMNOKOH i/abo B
NoninWeHHi IXHiX i30NAUINHUX BNACTUBOCTEN.

Komnosuuis MiHepanbHUX BOMOKOH BigNOBiOQHO 4O BMHAxXo4y MOXe TakoX MicTuTu P20s, 3okpema,
B KinbkocTax ax Ao 3 % abo HaBiTb ax Ao 1,2 % 3 MeTow nigBULLEHHS BiOPO3YMHHOCTI Mpwu
HenTpanbHoMy pH. OgHak BoHa nepeBakHO BinbHa Big P20s.

KomMmnosuuisa BignoBigHO A0 BMHAxXo4y MOXe TakoX MICTUTW iHLII eNleMeHTU, SKi NPUCYTHI y BUrnsgi
HEMWHYYMX JomilloK. BoHa Moxe micTuTtm okeug tutana (TiOz) i giokema umpKoHito (ZrO2) npy BMICTi B
pianasoHi ax o 3 %, 3okpema Big 0,1 % 0o 2,0 % abo HagiTb 1,0 %.

3po3ymino, Lo pi3Hi nepeBaxHi giana3oHn, onuncaHi BYLLE, MOXYTb BiflbHO NOEQHYBATUCHA OAMH 3
OOHWUM; 3 METO CTUCMOCTI Pi3Hi KOMBIHAUIT He MOXYTb ByTK AeTani3oBaHi.

BignosigHoO 0O nepeBaXHOro BapiaHTy 34iMCHEHHSA MiHeparbHi BOMOKHa BiAMOBIAHO 4O BUHAxondy
MaloTb XiMIYHUI CKag, WO MICTUTb HacTYMNHi KOMMNOHEHTH y BiACOTKax No Maci:

SiO2 Big 39 % 0o 48 %

Al203 Big 20 % po 26 %

CaO Bin 6 % 0o 10 %

MgO Big 2 % go 4 %

Na20 Bia 7 % 0o 15 %

K20 Big 2 % 0o 8 %

Fe>Oz Big 3 % 0o 8 %

B20s3 Big 0 8o 1,5 %

MgO/RO 3 macoBuMm BigHoweHHAM Binblwimm Hixx 0,10 i meHwum Hix 0,50, nepeBaxHO MEHLLUM
Hix 0,40 abo HaBiTb MeHwWKUM Hixx 0,30 i

RO/(RO+R20) 3 MacoB/M BigHOLLIEHHAM MeHLNM Hix 0,55.

BuHaxig TakoXk CToCcyeTbCs cnocoby oTpMMaHHs MiHEpanbHUX BOMIOKOH BiAMOBIAHO A0 BUHaAxoay,
O MICTUTb eTan NnaBfeHHs CyMilli, L0 MOXe NePEeTBOPUTUCS Ha CKIMOBUAHY PEYOBUHY, sika Mae no
CYTi TOM Xe XiMiYHMI cKnag, Wo i BKasaHi MiHeparnbHi BOSIOKHA; MOTIM eTarn BOJSIOKHOYTBOPEHHS,
30Kpema LUMASAXOM BHYTPILLHBOro hopMyBaHHS.

Etan nnaBneHHs Moxe OyTW BMKOpPUCTaHWUIA ONS OTPMMaHHS BaHHW PO3MNMaBfieHoro maTtepiany,
NnoYMHal4M 3 CyMilli, fka MOXe NepeTBOPUTUCH Ha CKMIoBWAHY pevyoBuHy. CyMmill, sdka Moxe
nepeTBOPUTUCS Ha CKMOBUOHY PEYOBUHY, MICTUTb Pi3Hi NpUpoAHi i/abo WTy4Hi BMXigHI mMaTepianu,
Hanpukag KBapLOoBUIA nicok, poHOoNIT, AoNoMmIT, kKapboHaT HaTpito i T. A.

Etan nnaBneHHs MOXe 3AiNCHIOBATMCA Pi3HUMU BigoMumu cnocobamu, 30Kpema MnaBfieHHAM B
nonymeHesin nedvi abo enekTpu4HUM NnaBneHHAM.

MonymeHeBa My MICTUTb, WOHANMEHLLE, OAMH NanbHUK, KU MOXEe 3HaxXoauTUCS Bropi (nonym'a
PO3TaLLOBYOTLCA HaJ BaHHOK PO3MNMaBfeHoro Mmarepiany i HarpiBaloTb MOro BUNPOMIHIOBaHHAM) abo
OyTn 3amubHui  (nonym's reHepyloTbcd 6Ge3nocepedHbO BCepeavHi  BaHHU  PO3NfaBfieHOro
MaTepiany). AGO KOXHUI NanbHUK MoXe 3abe3nedyBaTUCs pisHMMMK NanvBamun, TaKUMKU SK NPUPOSHUIA
rasz abo nanveHe macrio.

TepmiH "enekTpuuyHe nnaBfeHHs" o3Havae, WO CyMill, sika MOXe MepeTBOPUTUCH Ha CKNOBUAHY
peyvYoBUHY, PO3NMAaBNIOETLCS 3a paxyHOK edekTy [PKoynsa 3 BUKOPUCTaHHAM enekTposiB, 3aHypeHux y
BaHHYy 3 PO3MIaBfieHMM MarepianoMm, i BUKMYAE BUKOPUCTAHHA OyAb-SKUX iHLWMX HarpiBanbHUX
3acobiB, Hanpuknag, nonym's. Cymiw, sika MOXe NepeTBOPUTUCHA Ha CKITOBMAHY PEYOBUHY, MOXE
PIBHOMIPHO PO3MNOAiNsATUCS 3BUYaHMM CNOocobOM MO MOBEPXHI BaHHM 3 pPO3MaBfeHoro maTepiany 3a
AOMOMOrOK0  MEXaHIYHOro MPUCTPOD i, OTXe, SABNSE COOOK TEMnoBWUWA €eKpaH, Wwo obmexye
TeMnepaTypy Haa BaHHOK PO3NMaBfieHOro Marepiany, TOMYy HasiBHICTb Hag0ydoBM He 3aBxXau
HeoOxigHa. Enektpoan mMoxyTb OyTu nigBiWeHi TakuM YMHOM, Wo6 ByTK 3aHypeHnMK 3BEpPXY Y BaHHY
3 po3nnaBfeHUM mMaTepianomM, BOHU MOXYTb 6yTu BCTaHOBNEHI B NoAuHI abo haKTUYHO BCTAHOBIIEHI
B BiYHMX CTiHKax nivyHOI kamepu. Nepwi OBa BapiaHTW 3BUYANHO MEPEBaKHI OANA BEMMKUX MiYHMX
Kamep, LWOO Kpalle po3MOo4INMTU HarpiBaHHA BaHHW pPO3MnaBreHoro marepiany. Enektpoam
nepeBaXHO BUrOTOBMAOTL 3 MonibaeHy abo, HeoboB'A3koBO, 3 okcuay onosa. MonibgeHoBui
eneKkTpo nepeBaxHO MPONycKalTb Yepe3 NoAMHY 3a JOMOMOro BOAOOXOMNO4KYBAHOIO CTaneBoro
enekTpoaoTpumaya.

ETan nnaBneHHA MOXe TakoX BKMOYATM $K MOMyMeHeBe MMaBfeHHs, Tak i enekTpudHe
nnaBneHHs, Hanpuknazg, 3 BUKOPUCTaHHAM MOMyMEHEBOI Mevi, sika TaKoX OCHallleHa enekTpogamu Ha
Oi4yHMX CTiHKax, SKi AiloTb ONA MPUCKOPEHHS MNMNaBfieHHs CyMilli, WO MOXe nepeTBOpUTUCHA Ha
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CKIMOBUOHY PEYOBUHY.

ETan BonokHOYTBOPEHHA NepeBaXHO 3AINCHIOETLCS BHYTPILLHIM POpMYBaHHAM.

OTpumaHi BONoKHa MOXYTb ByTU CKpinneHi pa3om 3a JONOMOrow 3B'A3yBanbHOI KOMMNO3WLIT, Ska
PO3NUMIOETLCA Ha IXHIO MOBEPXHI nepen OTPpUMaHHAM i (popMyBaHHAM AN OTPUMAHHSA Pi3HMX
MiHepanoBaTHUX NPOAYKTIB, TakuX K pyrioHn abo naHeni. MiHepanoBaTHi NPOAYKTU, CKPINMeHi Taknm
YMHOM, NEepeBaXHO MICTATb He Oinbwe 15 % cyxoi Barum 3B'A3ylO4Oro BiAHOCHO 3aranbHOI Baru
3B'A3Y0YO0ro i MiHepanbHMX BONOKOH.

[na oTpumaHHS wWe Oinbloi BOrHECTINKOCTI MiHepanbHa BaTa MOXe MICTUTU ¢pochOopOBMICHY
AobaBky, Lo nepeBaXHO PO3MNUITKETLCA OQHOYACHO 3i 3B'A3yBaribHOK koMnosuuieto. PocdopBmicHa
nobaBka Moxe OyTu MiHepanbHOK AO00aBKOK, Takokw sK onucaHa B 3asBui WO 01/68546, abo
docdaToOBMICHOI OpraHidHo gobaBkol, Hanpuknag oniromepomM abo nonimepom Tuny ocdoHOBOI
abo docdopHoi noniknucrnotn abo noniedipy, sk poskputo B 3asiBui WO 2006/103375. OpgHak
KoMno3auuii MiHepanbHOI BaTK BigNoBiAHO OO BMHaxo4y MakoTb Ty nepesary, WO BOHW MO CBOIW CYTi
MalTb AyXe XOpOoLli BNacTUBOCTI BUCOKOTEMMEPATYPHOI CTIMKOCTi, Tak WO Hemae HeobXiaHOCTI
BOaBaTMCs A0 Takmx pocOpPOBMICHUX CMOMYK HaBiTb AN OyXe 3annTaHuX 3acTOCyBaHb, TakMX SK
NPOTUMOXEXHI 3acTocyBaHHA. [lepeBaxHo, Wo6 MiHepanbHa BaTa He BknoYana ¢ocdopoBMICHY
[obaBsky.

BuHaxig TakoX CTOCYeTbCA TEenmnoi3onsuinHOro MpoAyKTy, WO MICTUTb MiHeparnbHi BOMOKHA
BignoBigHO A0 BMHaxody. [poaykT UbOro TWNy 3HaxOAMTbCS, 30KpeMa, y BUrMsAi pyroHiB abo
naHenen. BiH moxe OyTu BUKOpPUCTaAHUW, Hanpuknag, B OyaiBnsx, B NpoMuUcnoBocTi abo B
TpaHCNOpTHMX 3acobax, 0cobnMBO Ha 3anisHMYHoMy abo MOpPCbKOMY TpaHcnopTi. BiH ocobnveo
nigxoouTb ANs 3acTOCyBaHb, B SIKMX BiH MOXe niggaBaTWCA BMNMBY BUCOKUX TemnepaTyp, abo
Oe3nepepBHO (i3onsAuia nevenm abo isondauia nobytoBux abo npomMucrnoBux nedewn, abo i3onsuis
TpybonpoBoAiB ANS TPAHCMOPTYBaHHA PIAKONSIMHHOIO cepefoBuLa), abo 4acTo siKk MPOTUMOXEXHUMN
3axuUCT (NPOTUMOXEXHI ABepi, i30MALiA YOBHIB, i3onauis TyHeniB abo Mopcbkux nnatgopm i T. 4.). Y
OinblW 3aranbHOMY 3HA4YeHHi, MPOAYKT BIAMNOBIAHO OO0 BUHAaxo4y MOXEe BMKOPUCTOBYBaTUCH ANS
Tennoizonauii 6yab-akoro Tuny TpeTuHHOI ByaiBni abo XUTNOBOro NpUMILLEHHS (KonekTuBHoro abo
iHaMBigyanbHOro). BiH MoXe BMKOPUCTOBYBATUCS, Hanpuknag, B CMCTEMax 30BHILIHbLOI i3onsauii, Ang
yTenneHHs gepeB'sHNX kapkacHux Gyaisenb, B CEHABIY-NaHensx, y BEHTUNAUinHMx kopobax i T. 4.

BuHaxig Takox CTOCYeTbCA BWMKOPWUCTaHHS OMNWCAHOI BULLE MiHEpanbHOI BaTh Yy BOFHECTINKMX
OyaiBenbHMX cucTemax.

TepmiH "BorHecrTinki 6yaiBenbHi cuctemmn” BUKOPUCTOBYETLCS ANt CUCTEM, WO 3BUYANHO MICTSTb
BYy3Nu 3 wMmaTtepianis, 30KkpemMa, Ha OCHOBi MiHepamnbHOI BaTW i MeTaneBWx MNNacTWH, 34aTHUX
edeKTVBHO 3aTpMMyBaTU MOLUMPEHHST TeMMa, a TakoX 3abe3neyyBaTu 3axuCT Bid MNONyM's i rapsumx
rasis, i NigTpUMyBaTU MeXaHiYHY MILHICTb Mg Yac noxexi.

CrangapTum3oBaHi BMNpoOyBaHHA BU3HaYalTb CTYMNiHb BOTHECTINKOCTI, BUPAXXEHUIN, 30KpeEMa, SK
yac, HeobXigHMW ANs [OCATHEHHs 3adaHoi TemnepaTypu Ha MPOTWUMEXHIA CTOPOHiI GyaiBensHOl
cucTemu, niggadin BNAMBY MOTOKY Tenna, WO BUAINSAETbCH, HaNpuKnazg, nonym'sMm nanbHuka abo
€rNeKTPUYHOIO NivyIo.

3okpeMa, BBaxaeTbCs, WO OydiBenbHa cucTeMa Mae 3afoBifibHY 34aTHICTb 40 BOTHECTIMKOCTI,
AKLLO BOHA 34aTHa 3a40BOJIbHATU BUMOIM OAHOIO 3 HACTYNMHUX BUMPOOYBaHb:

- BUNPOOYBaHHSI NPOTUMNOXEXHMX ABEPEN: BUNPOOYBaHHSA Ha MnMTax 3 MiHepanbHOro BOJOKHA, 5K
BM3Ha4YaeTbCs B HimeubkoMy ctaHgapTi DIN 18 089-Teil [part] 1 (abo ekBiBaneHTi),

- BOFHECTIKICTb NpW MNOXexi maTepianiB i enemeHTiB ANA KOHCTPYKLUil, K BU3HaAYaeTbCsa B
Himeubkomy cTangapti DIN 4102 (abo eksiBaneHTi). 3okpema, crtaHgapt DIN 4102-Teil 5
po3rnagaeTbca AN NoBHOMAacTabHUX BUMNpoOyBaHb AN BU3HAYEHHSI KNacy BOrHECTINKOCTI, i/abo
DIN 4102-Teil 8 posrnggaetbca Ans BunNpoOyBaHb Ha 3paskax 3 BUKOPUCTAHHAM HEBEJTUKOro
BMNPOOYBanbLHOro cTeHaa,

- BunpobyBaHHs BignoBigHO p[o0 cTaHgapTHux BunpobyeaHb IMO (International Marine
Organization, MixkHapogHOi MopcbKoi opraHisauii) A754(18) (abo ekBiBaneHTy), B IKOMY OMUCYIOTbCS
3aranbHi BUMOrn 4o BUnpobyBaHb Ha BOTHECTIVKICTb AN "MOPCBKOro" TMny 3acToCyBaHb, BKIHOYAUM
neperopogku 4oBHiB. Lli BMNpoOyBaHHS NPOBOASATLCA Ha BenvMKorabapuTHUX 3paskax 3 nedamu
po3aMipoMm 3 M Ha 3 M, NPUKNAOOM, SKUW MOXHA HaBeCTW, € BUNALOK CTaneBoro MocTa, Ae
edeKTUBHICTb 3axuUCTy, HeODXiaHa y BUNagKy noxexi 3 60Ky i3onsauii, NOBMHHA BigNOBIAATN KPUTEPIIO
Tennoisonsuii NpoTarom, WoHanmeHwe, 60 XBUMNH.

HaBegaeHi HWXk4Ye npuknaaun intocTpyoTb BUHaXig HeobMeXXyBarnbHUM YUHOM.

MPUKIAON

Bynu oTpumaHi npuknaam ckna (npuknag 1 BignoeigHoO A0 BMHaxoAy i nopiBHANbHI npuknaan C1-
C4), cknagm no maci skux HaBefeHi B Tabnuui 1.

[iana3oH BONOKHOYTBOPEHHS BiAMOBIAAaE Pi3HUL MK TeMnepaTyporo BOSIOKHOYTBOPEHHSA, NPU AKiN
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KOMMO3KLi MOBUHHA MaTu B'A3KICTb Npubnm3Ho 3 nyasw, i temnepartypoto nikeigycy (Tib-Tig=Tiogs-Tiig).

Ycagky Bu3Hayanu tepMomexaHiyHum aHanizom. OTpumaHe ckno noapibHwoBano Ha NOpoLLOoK 3
rpaHynomMeTpuyHmin cknagom MeHwum 40 wmkm. KoxHunm Tun  nopolkonofibHoro ckna 6ys
cnpecoBaHun B (pOpMi UUAIHAPUYHUX TpaHyn diametpoMm 5 MM i BucoTow npubnusHo 1 cm i 3
LWiNbHICTIO, sika AopiBHIOE 64 % Big LWINBHOCTI Ckna. Ycagka, BUpaxeHa y BiACOTKax, BiAnoBigae 3MiHi
BMCOTW rpaHynu 3 nopoLukonoaibHoro ckna, nigaaHoi Bnnmey HapocTaHHsa B 10 K/xB Big Temnepatypu
HaBkonuwHboro cepegosua 0o 1000 °C nopiBHAHO 3 BMXIOHOK BMCOTOK rpaHynu. BumiptoBaHHA
BMCOTK 3pa3ka MPOBOAMMM 3a [OMOMOIOK [aTyuka, po3TallOBaHOro Yy BEPXHIW YacTuHi uuniHgpa.
TecTn Ha BIOTBOPIOBAHICTb [O3BONMAN BU3HAYUTU CTaHO4APTHE BIAXUINEHHS MeHwe Hix 1 %.
BBaxaeTbcsl, Wo ycagka MmeHwe 10 % HeobxigHa gnst Toro, WoO6 oTpuMMaTth CTiAKICTb BiAHOCHO
nNpodinto 3ropsiHHA LLentono3n, onMcaHoMy B ctaHaapTi ISO 834.

Ckrno 1 C1 Cc2 C3 C4
SiO2 42,3 50,0 42,4 41,6 41,2
Al2Os 24,2 20,6 24,0 26,5 16,1
CaO 9,0 10,3 11,8 12,6 24,5
MgO 3,3 4,5 1,0 29 6,1
Na20 9,5 7,1 10,3 6,6 1,9
K20 3,9 0,9 3,5 4,0 1,5
Fe20s 6,9 6,5 6,5 4,8 6,3
B203 0 0 0 0 0
BaO <0,1 0 <0,1 0,37 0,22
P20s 0 0,02 0 0 0,4
TiO2 0,56 0 <0,1 0,25 0,9
PewrTa <0,3 <0,1 <0,4 <0,4 <0,9
MgO/RO 0,27 0,30 0,08 0,18 0,20
RO/(RO+R20) 0,48 0,65 0,48 0,60 0,90
Tiogs (°C) 1187 1234 1140
Tiig (°C) 1140 1200 >1220
Hiana3oH BonokHoyTBopeHHs (°C) >40 34 >40
Ycagka (%) 55 >10 >10 >10 6,9

Ha dobirypi 1 nokasaHo, Lo KOMN03uLis BigNOBIAHO A0 BMHaxody 3 npuknagy 1 Mae HM3bKy ycagky,
fka 3bepiraetbca ax Ao 1000 °C, Bka3dylouM Ha XOpOLWy BUCOKOTeMnepaTypHy CTiikicTb. Ll
KOMMO3MLA TaKkoX Nnokasye Temnepatypy Tiogs MeHLwe Hix 1220 °C, Temnepatypy Tiq meHwe 1180 °C i
Aiana3oH BOJOKHOYTBOPEHHA Ginblwimni Hixk 40 °C, Wo o3Havae, Wo BHYTPIWHE (POpMyBaHHS MOXe
3pivicHioBaTucs 6e3 pu3nky poscknyBaHHs. HaBnaku, komnosuuii 3 nopiBHANbHUX npuknagis C1-C4 He
MOMNM 3a40BOMbHUTM YyBeCcb Habip kpuTepiiB. Komnosuuii C1, C2 i C3 He manu [JoCTaTHIO
HaABMCOKOTEMMNepaTypHY CTiMKICTb, B TOM Yac sk komno3uuia C4 mana Tig, Ska Oyna gyxe BUCOKOH,
LWo6 6yTn 34aTHOI A0 BOSTOKHOYTBOPEHHS LUMASXOM BHYTPILUHLOro (0OPMYBaHHS.

SOPMVYJIA BUHAXOLOY

1. MiHepanbHa BaTa, sika Mae XiMiYHMIM cknapg, WO MICTUTb HACTYMHi KOMMOHEHTW Yy BiACOTKax 3a
Macoto:

SiO2 39-48
Al2O3 20-26
CaO 6-10
MgO 2-4
Na20 7-15
K20 2-8
Fe20s 3-8

BaO abo SrO po 2,
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MgO/RO 3 macoBuM BigHOLLIEHHAM, Ginbmm Hix 0,12 | meHwnm Hix 0,40, i

RO/(RO+R20) 3 macoBuM BigHOLLEHHAM, GinbLimm Hix 0,30 i meHwnm Hix 0,50,

B akoMmy RO € nyxHosemensHum okcugom CaO, MgO, BaO i SrO,

i R20 € nyxHum okengom Naz0 i Kz20.

2. MiHepanbHa BaTa 3a n. 1, ska Bigpi3HAE€TbCA TUM, Wo BmicT K20 ctaHoBuTb Big 3 Ao 5 % mac. 3.
MiHepanbHa BaTa 3a n. 1, sika BigpPi3HAETbLCA TUM, LLIO AOAATKOBO MICTUTL ax A0 2 % mac. B20s. 4.
MiHepanbHa BaTa 3a 6yab-sikuMm 3 nn. 1-3, sika BigpisHAETbCA TUM, WO BMicT R20 cTaHoBUTL BinbLue
Hi>X 12 % mac.

5. MiHepanbHa BaTa 3a Oyab-akum 3 nn. 1-4, ska Bigpi3HAETbCA TUM, WO BMICT Al203 CTaHOBUTbL Bif
21 no 26 % mac.

6. MiHepanbHa BaTa 3a 6yab-akum 3 nn. 1-5, ska BigpisHAeTbLCA TUM, Wo BMicT CaO cTtaHoBUTL BiA 8
0o 10 % mac.

7. MiHepanbHa BaTta 3a 6yab-akum 3 nn. 1-6, sika BigpisHAeTbLCA TMM, o BMicT MgO ctaHoBuUTb Big 3
0o 4 % mac.

8. MiHepanbHa BaTa 3a Oyab-akum 3 nn. 1-7, sika BigpisHAeTbCA TuM, Wwo BMicT Na20O cTaHOBUTbL Bif
8 0o 10 % mac.

9. MiHepanbHa BaTa 3a b6yab-skum 3 nn. 1-8, gka BigPI3HAETbLCA TUM, WO BMICT Fe2Os CTaHOBUTbL Bif
6 0o 8 % mac.

10. Tenno- i/fabo 3ByKOI30NALIMHUIA NPOAYKT, KU MICTUTb MiHepanbHy BaTy 3a Oyab-akum 3 nn. 1-9.
11. 3actocyBaHHs1 MiHepanbHOI BaTh 3a Oyab-akuM 3 nn. 1-9 B cuctemax BOTHECTINKoI cnopyan. 12.
3acTocyBaHHs MiHepanbHOi BaTM 3a Oyab-akmm 3 nn. 1-9 B i3onsuinHux maTepianax, LWo
3aCTOCOBYIOTBCS MPU BUCOKUX TeMrnepaTtypax.

10

EX1

Ycaaka (%)

600 700 800 900 1000
Temneparypa (°C)

Komn'totepHa BepcTka |. CkBopLioBa

1O "YkpaiHcbkuil HaUioHanbHWUIA odic iIHTENeKTyanbHoI BNacHoCTi Ta iHHoBauin", Byn. AmMutpa NoaseHka, 1, M. Kuis — 42, 01601



