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AOCTIGKEHHS BILTUBY MIHEPAJII3YIOYNX KOMIIOHEHTIB
HA TEMIEPATYPHY 3AJIEXKHICTDH AATE3IMHOI MIITHOCTI
BOTHE3AXHUCHOI'O HIOKPUTTA

PosrnstHyTo mutanHs (OpMyBaHHS BOIHE3aXUCHOTO TMOKPUTTSI Ha OETOHHIN MOBEPXHI Ta OCHO-
BHI (p13MKO-XIMIUHI IIPOLIECH YTBOPEHHSI a/ire3iiiHO1 MILHOCTI HAa MeXKi MOKPUTTS — Minkian. Bcranos-
JIEHO, 1O JUIS MiABUINEHHS aare31iHOi MIITHOCTI MOJKHA MPOBOIUTH 3MIHY XIMIYHOTO CKJIay TIOKPHUTTS,
BHACJIIIOK YOTO 3'BIATUMYThCS (DYHKLIOHAJIBHI TPYIH, 3[aTHI A0 IHTEHCHBHILIOI B3aemMoaii. Pi3uko-
XIMIYHI TIPOLIECH IHTEHCU(IKYIOTBCS 3 T ABHUIICHHSIM TEMIIEPATYPH 1 3aJIeXKaTh BiJl 4aCy KOHTAKTY ITOK-
PUTTS 3 TIOBEPXHEIO ITiIKIIAY.

JlocniIsKeHO BIUIMB HA BEJIMUUHY aAre31iHHOT MILHOCTI BHAY MIHEPaJIi3yrouoro J0AaTKa B CKJia-
Ii mOKpuTTsA. JlomaBaHHST B CKJIaJ BOTHE3aXHCHUX PEYOBMH MiHepanmizyrouux okcumis B;0;, Cr0s,
TiO,, MnQO,, ZrO; nae 3MOTy HiJBUIUTH MOKA3HUKU aAre31iHOI MIITHOCTI B Jiana3oHl TeMIlepaTypu
1173...1473 K.

Knruoei croea: anresis, anaresiiiHa MilIHICTb, BOTHE3aXHCHE TIOKPUTTS, MIHEPATI3YIOUl JOAAT-
KU, TTOJTIMETHII(EHIJICUIOKCAH.

P.C. Axosuyk, P.b. Becenueckuii, A.A. Bacuienko, A.Il. [lonoexo

NCCJIEJOBAHUE BJIUAHAA MUHEPAJIN3YIOIMNUX KOMIIOHEHTOB HA
TEMIEPATYPHYIO 3ABUCUMOCTD AATE3HOHHOU MPOYHOCTH
OI'HE3AIIUTHBIX HOKPBITUN

PaccmoTpens! BOpochl GOPMHUPOBAHHS OTHE3AIUTHOTO TOKPBITHS HAa OETOHHOH TTOBEPXHO-
CTH ¥ OCHOBHbIE (DH3UKO-XUMUYECKHE TPOLIECChl 00pa30BaHUS are€3UOHHON MPOYHOCTH HA TPaHU-
[[€ MOKPBITHE — TONKJAJ. YCTAHOBJIEHO, YTO I TOBBILICHUS AAT€3HMOHHONW MPOYHOCTH MOYKHO
MPOBOANTHh M3MEHEHHE XUMUYECKOTO COCTaBa IMOKPBITUS, B Pe3yJibTaTe Hero OyayT MOSIBISTHCS
(YHKIIHOHAJIbHBIE TPYIIIBI, CIOCOOHBIE K HHTEHCUBHOMY B3aUMONEHCTBUIO. DPU3HKO-XUMHYECKUE
MPOLECCHl UHTEHCU(PHUIMPYIOTCS ¢ TIOBBIIIEHUEM TEMIIEPATYPbl M 3aBUCST OT BPEMEHU KOHTAKTa
MOKPBITHSI C TIOBEPXHOCTHIO MOAKIANA.

HccnenosaHo BiIMsiHUE HA BEJIUYUHY aAT€3MOHHON MPOYHOCTH BHUAA MUHEPATU3YIOLIUX T10-
0aBoOK B cocTaBe MOKpbITHS. Jl0OaBjIeHHE B COCTAB OrHE3AIUTHBIX BEIIECTB MUHEPATHU3YIOIINX OK-
cuoB B,03, Cry03, TiO2, MnO;, ZrO; mo3BOSe€T MOBLICUTH NOKA3aTeNId aIre€3UOHHON MPOYHOCTU
B [uanasoHe temmnepatypsl 1173 ... 1473 K.

Kniouessie ciiosa: anres3usi, aire3nOHHAs MPOYHOCTD, OTHE3ATUTHOE MTOKPBITHE, MIHEPAJIH-
3yromue 100aBKU, OJTUMETHI(PEHUICUIOKCAH.
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R. S. Yakovchuk, R.B. Veselivsky, O.0. Vasylenko, A.P. Polovko

STUDY OF MINERALIZING ADDITIVES IMPACT ON THE TEMPERATURE
DEPENDENCE OF ADHESIVE STRENGTH OF FIREPROOF COATING

The problems of fireproof coating formation on the concrete surface were considered and the
main physical and chemical processes of the adhesive strength derivation on the division surface be-
tween the coating and lining were examined. It was established that to increase the adhesive strength can
be carried out changes in the chemical composition of the coating, whereby will appear functional
groups capable of intense interaction. Physical and chemical processes intensify with increasing of tem-
perature and are time dependent on contact between the coating and the surface of lining.

The impact of mineralizing additives type on the value of the adhesive strength in coating com-
position was studied. Adding to the composition of fireproof materials mineralizing oxides B,Os, Cr,03,
TiO,, MnQ,, ZrO; allows improving the indicators of the adhesive strength in the temperature range
1173 ... 1473 K.

Key words: an adhesion, adhesion strength, fireproof coating, mineralizing additive
polymethylphenylsiloxane.

Beryn. Anresis — (Bix nat. adhaesio - npunmnaHHs, 34ETUICHHS) - TOBEPXHEBE SBUILE, SIKE T10-
JATa€ Y BUHUKHEHHI MEXaHIYHOI MIITHOCTI TPH KOHTAKTI MIOBEPXOHb JIBOX PI3HUX TiJ (KOHICHCOBAHUX
¢az). IpuanHoro aaresii € MOJIEKYJIIPHE MPUTSITAHHS KOHTAKTYIOUYHX (a3 ado iX XiMiYHA B3a€MOZISL.
SBurre anresii JIEKUTh B OCHOBI YTBOPEHHSI MILTHOTO KOHTAKTY (CKJICIOBAHHS) MUK TBEPIMM TLJIOM —
MIIKIaI0M Ta PIKAM TIJIOM — TOKPHUTTSIM, SIKi € OCHOBHIMU KOMITOHEHTAMU aAre31iHOTO 3'€ THAHHS.
Mix MOJNEKyJIaMH MOKPHTTS Ta MIIKIAAy MOKYTh BUHHKATH Halpi3HOMAHITHIIII CHJIM. BiJ Halcimad-
IIUX — AUCTIEPCIHUX 1 10 3HAYHO MILHILINX, MOB’S3aHMX 13 CHJIaMU XiMiuHOI npuponu [1]. Axresis
3aJIeKUTh BiJl MPUPOAN KOHTAKTYIOUHX (Da3, BIACTUBOCTEN iX OBEPXOHB Ta IO KOHTAKTY.

AnresiiiHa MIIHICTb — cHJIa, HEOOXIAHA IUTsl pyHHYBaHHS are3iiHOro 3'€JHaHHS, BiTHECEHA 10
TUTOIII AATe31iHOTO KOHTAKTy. XapaKTepUCTHKAMHU aare3iiiHOro 3'€THAHHS € TIOKA3HUKH MIIHOCTI, Ha-
TIPUKJIAJ, OTip Ha 3¢yB a00 PO3PUB, MeXKa MILTHOCTI HA 3THH a00 PO3TAT Ta 1H.

3aKOHOMIPHOCT! YTBOPEHHS 1 pyHHYBaHHS aAre3iiHUX 3B’s3KIB OIMHCYIOThCS HAa OCHOBI ABOX
HE3aJIeKHUX TEOPIH — MOJIEKYJIIPHO] (ancopOuiitHol) Ta TepMOIMHAMIYHOL. 3T1IHO 3 MEPIIOI0 TEOPIED,
PO3IISIIAIOTHCS KOTe31iHI BJIACTUBOCTI IOKPUTTS Ta MiKIaay (B'SI3KICTh MOKPHUTTSI, & TAKOXK YMOBH HO-
ro 3’€IHAHHS — TEMITEPaTypa, TUCK 1 TPHBAIICTb KOHTAKTY); 3TIJHO 3 JPYTOK — €HEPreTHYHI XapaKTe-
puCTHKY (TIOBEpXHEBA EHEPTisl MOKPHTTS, MITKIIQAY Ta €Hepris Ha MeXI KOHTakTy ix ¢a3) [2, 3].

IocranoBka npodsemu. HaniiiHicTe TpHBaJIOl eKCIUTyaTalii BOTHE3aXUCHUX MOKPHTTIB 3HAY-
HOIO MIPOIO 3AJIEKUTH BiJl B3AEMO/IIT TOKPUTTS 3 MIAKIAAOM, KA XapaKTEPU3YETHCS CHUIIOK aAT€31HHOTO
3uernieHHs1. [Ipu popMyBaHHI MOKPUTTS MPOXOIATH TaKi MPOLECH: 3MOYYBAHHS 1 PO3TIKAHHSI CYCIIEH3II,
YTBOPEHHsI IO KOHTAKTy MUK IBoMa (pazamu; yTBOpeHHs aaresiiiHoro 3B s3ky. Ha mexi posminy
MOKPUTTS 1 MIKIAAY MOXKYTb BiAOyBaTucs (Gpi3MKO-XiMIUHI MPOLECH, SIKI BIUIMBAIOTh HA BEJIMUMHY af-
re3ifHoi MilHOCTI. JI0 YMclia TaKuX MPOIIECIB HAIEKATD, XIMIYHA B3a€MOJIisi KOHTAKTYIOUYHX TiJI, a[ICOP-
OLIisT MOJIEKYJT 1 TPYN MOJIEKYJT (TOJIOBHUM YHHOM TIOKPHTTSI) Ha Mexi po3alny (a3, mudysis Monekyn
OJTHOTO 13 KOHTAKTYIOUMX TUT B 00’ €M 1HIIIOTO.

JInst migBUIMEHHsST aare3ifHOi MIIHOCTI MOKHA TPOBOAWUTH MOIHU(pikamio (3MiHY XIMIYHOTO
CKJIaZly) TOKpUTTSI ab0 MiKJIAAy, BHACTIZAOK YOTO 3'SIBISITUMYTHCS (DYHKIIOHAIBHI TPYNH, 3AaTHI 110
iHTeHCHBHIIIO1 B3aeMogii. KpiM mporo, ¢i3uko-XiMidH1 IPOLIECH 1HILIFOIOTHCS 3 TIABHIIEHHIM TEMITe-
paTypH 1 3aJIeKaTh Bifl YaCy KOHTAKTY MMOKPHUTTS 3 TIOBEPXHEIO MiAKIIALY.

PesyabTaTn pociikenn. [ OmiHKYM aare3iiHOI MIHOCTI MOKPUTTIB TOTYBAIH KOMIIO3UL|
BOrHe3axMCHOI pedoBuHH (B3P) 3 MiHepasni3yrounMu AofaTkaMu 3a TEXHOJIOTIER0, OMMUCAHOK B [4]. B
SIKOCTI MiHEpaNi3ylo4unx N0aTKiB BUKOpUCTOBYBAIU B,0s, Cry0s, TiO,, MnO,, ZrO,. Ilokpurrs Ha
MIOBEPXHIO OETOHHHX 3pa3KiB HAHOCHJIU TTEH3JIEM.
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AJre3ifiHy MilHICTh KOMITO3UIIHHUX MOKPUTTIB JO OETOHHUX MiAKIa/AiB BUSHAYAIU METOJOM
JIBOX IIACTUH. J{J1s1 IbOrO MOKPUTTS HAHOCKJIM Ha MiJKIA/M, CKICIOBAIM iX pa3oM 3 iHILOIO MJIACTUHOIO
i npoBOMIM BUNA B My(pesibHil medi npy BiMOBIAHUX TeMIIepaTrypax.

Anasni3 TeMneparypHUX 3aJIeKHOCTEH aire3iiHOT MilHOCTI MOKa3y€e BarOMUiA BIUIUB SIK TEMIIe-
parypu Bunaily, TaK i BU/ly MiHEpaJli3ytoUuoro J10/1aTKy, a TAKOXK BEIMUMHH IOPUCTOCTI MiJIKIATY.
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Puc. 1. Temnepamypna 3anedicnicms aoee3iiinol MiyHocmi 34enyienHst NOKpummie 3 6emoHH o0
noeepxmero:
1 — B3P 6e3 oooamxky; 2 — B3P 3 000. TiOz; 3 — B3P 3 000. MnQO>,
4 — B3P 3 000. ZrO;; 5 — B3P 3 000. Cr;O3;, 6 — B3P 3 000. B>0;

Sk BuJHO 3 puc. 1, BunamoBaHHs NOKpUTTIB pu 573 K j1a€ 3MOry oTpumary 3Ha4eHHs ajire-
3iHOT MIIIHOCTI 3uUeIIeHHs 3 MaTepianoM miakiary Ha piBHi 7.8...8,3 Mlla, 1110 BUK/IMKaHE PO3TiKaH-
HSIM TI0JTiMepY 110 OETOHHIN MOBEPXHI, 3 NOJAIBIION TOJIMEPU3AIli€l0 TP B3aeMO/T 3 MOBITpsiM. B
npolieci po3TikaHHs CUJIILIHOpraHiuHOT HAIIOBHEHOT KOMITO3UILIT 110 TTOBEPXHI MiJIKIa/y BiJIOYBaeThCs
3allOBHEHHsI 0P 1 TPILIHMH i3 CTBOPEHHSIM 30HM KOHTAKTy OLIbIIOT IO | TOBLIMHH.

[T BIUIMBOM TEPMIYHOIO HarpiBaHHs J0 temrieparypu 773 K nocusmoeTsest pouec JerosiiMme-
pu3allii nojiMeTHIeHICUI0KCany, 0 CTBOPIOE JOAATKOBI 3B I3KM MDK HOKPUTTSAM 1 MiJIKJIAI0M, a 11e
CIIpUsie pocTy aare3idHoi MinHoCTi 3ueruienns (puc. 1, kpusa 1). Came ToMy aaresiiiHa MilHICTb 3aXU-
CHUX MOKPUTTIB B iHTepBasli Temmneparyp 293 - 1473 K mae ekcrpemMalibHUi XapakTep 3 MAaKCHMYMOM
3a Temneparypu 573 - 773 K (7.8 - 8.5 MI1a).

[TinBuienns remneparypu Jo 873 K i Buiie npu3BoJMTh JI0 3MEHILEHHs a/ire3iiHoT MillHOCTI
34EIJIEHHS], 1110 CIIPUYUMHEHE TEPMIYHOIO JECTPyKIlieto noJiimepy. [lpoiiec TepmoaecTpykiii MoJiMeTH-
ndeniicuiiokcany mpoxoauTh 10 Temneparypu 1173 K i BUKIIMKae CyTTe€BE 3MEHILIEHHSI CUIIM 3B SI3KY
MDK TIOKPUTTSIM Ta MIIKJIAIO0M, PO 10 SICKPaBO CBiAUMTHL xapaktep kpuBoi 1 (puc. 1). Oxpim nporiecy
TepMOJIECTPYKLT MoJiMeTuIeHiIcCuIokcany B iHTepBalli Temneparyp 773...1273 K B marepiaiti kom-
MO3UILil TTPOXOISATH TOTIMOP(]HI TIEPETBOPEHHST ATFOMIHIFO Ta CHJIIIIIFO OKCHJIIB, SIKi TAKOX BILUIMBAIOThH
HA 3MEHILIEHHS CHJI B3a€MO/Iil MK TIOKPUTTSIM Ta MiAKIAJOM Yy IIbOMY TeMIeparypHOMY iHTepBai.
Bigznauene nocnabnieHHs are3iiHOro 3ueneHHsl NOKPUTTIB 0 MiAKIaIiB TPOXOUTh JI0 TeMIepary-
pu 1273 K, Buie skoi BijIOyBaeTbCs 3pOCTaHHs aAre3iMHOrNO 34€IUIEHHs, 110, Ha Hally JYMKY,
NOB’sA3aHe 3 MPOIeCaMH CHIKaHHs | MOYaTKOM KpHCTasi3alil HOBOYTBOPEHb Y CKJIaAaX KOMMO3HUIIH
(puc. 1). Aaresist IOKPUTTIB JI0 NMIKIAJIIB B LILOMY TEMIIEPATYPHOMY iHTEpBaJll 3yMOBJIEHA KpUCTali-
3aLi€I0 CUWIIIKATIB aTIOMIHIIO Ta MArHiro.

[TinBumenns temneparypu HarpiBansst 10 1473 K npu3BouTh 70 30UThIIICHHS aAre3idHoT Mill-
HOCTI, 1110 TOSICHIOEThCSI YTBOPEHHSIM B CTPYKTYP1 MOKPUTTIB HIMTiHEN 1 KOpAIEPUTY. 3aBJISIKH YTBOPEH-
HIO [IUX (a3 3MEHILYETHCS OPUCTICTh MOKPUTTS], CTAE MIIBHIILIOW CTPYKTYpa, a 1e 301IbIiy€e Horo 3a-
XUCHY 3JJaTHICTb BiJl BIJIUBY arpeCUBHUX CEPEIOBHILL.
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JIOIITPHO TAKOK BII3HAYMTH CYTTEBHM BIUIMB HA BEJIMYMHY AITe31MHOT MIITHOCTI BUIY MIHEpa-
J3yFOYOTO J0IaTKA B CKIIal OKPUTTA. JlomaBaHHs B CKIIa/ BOTHE3aXUCHUX PEYOBHH MIHEPATI3YFOUMX
okcumi B,O;, Cro0s, TiO,, MnO», ZrO, mae 3MOTy TIBUIIUATH MOKA3HUKA AT€31HMHOT MIITHOCTI B JTia-
nazoHi Temrieparypu 1173...1473 K. B repBam Temmeparyp 873...1273 K npu BBeAeHHI OKCHIIB-
MIHEpPAI3aTOpIB BIIOYBAETHCS XapaKTePHE 3MEHIICHHs aare31MHOT MIIHOCTI, IO OB s3aHe 13 3MEH-
IIEHHAM KOH]J;eHTpauiI HoniMean(beHincmoxcaHy B CcKJaai komro3uii. KpiM 1ip0ro, B 1aHomMy Tem-
TiepaTypHoMy mrepBam B2Os3, Crz03, TiO2, MnOs, ZrO> He BCTymarOTh B peakitii 3 KOMIIOHEHTAMH
KOMIIO3HIIIi 3 YTBOPEHHSM HOBHX CIIONYK.

HaitinTeHCHBHIIIE 3pOCTAHHS aAre31MHOT MILIHOCTI BIIOYBAETHCS B MOKPUTTI 3 10AaTKOM BoOs.
MiHiManbHa TTIOPUCTICT TIOKPHUTTS JAOCITAETHCS 3aBISKHA 3allOBHEHHIO TOP OETOHY OOpPOCHITIKATHHM
PO3TOIIOM, SIKWH 30UIBIIYE TIIONTY KOHTAKTY MK TIOKPUTTAM 1 MAKIAA0M. BinOyBaeThCs MPOHUKHEHHS
PO3TOITY B MOPH MOKPHTT 1 B Matepiaj maKiamy, o MPU3BOIUTh 10 30UTHIICHHS aAre31HHOT MIITHOCTL
3HUCTUICHHS TOKPUTTS 3 migknagom B 1,3 pasu (puc. 1, kpusa 6).

Jins akTUBALIi 34STIICHHS TIOKPHUTTS 3 MarepiajioM MiAKIAAy 10 CKIaay KOMIIO3ULI BBOIMITH TI0-
BEPXHEBO aKTUBHUM JI0JaTOK XpoMy OKCH Cr2Os, sSIKMIA 3HIKYFOUM ITOBEPXHEBUM HATAT TIOKPUTTSA CIIPH-
i€ KPaIoMy 3MOYYBAHHIO TOBEPXHI MIAKIAIY, aICOPOYIOYHMCh HA MOTO MOBEPXHI 1, SIK HACHIIOK, 301Tb-
IIy€e aare3iiHy MIHICTh 39ETUICHHS IOKPUTTS Y BChOMY TeMIieparypHoMy iHTepBait (puc. 1, kpusa 5).

[Ipm BBeneHHI B CKJIAJ MOKPUTTA MIHEpami3yrodoro noaarka 110, mpoXoauTh 9acTKOBE 3MEH-
HICHHS MIOBEPXHEBOTO HATATY MOKPHUTTS Ta MOCHICHHS KPUCTANI3ALlli KOPAIEPUTOBOI (ha3H, 110 3a0e3-
redye BIIMIHHI TIOKA3HUKH aaresii y BCbOMY TemIieparypaoMy inTepsai (puc. 1, kpusa 2).

BBenenns B Marepian NOKpUTTS MiHepanizytounx monatkie MnO; ta ZrO, BriuBae Ha 30i-
TBIICHHS aare3iiHO1 MILHOCTI, SKe B1AOYBAETHCS 3aBAAKH IHTCHCU(IKALIII MPOLECIB CIIKAHHA MK
KOMIIOHEHTAMH 3 YTBOPEHHSAM ILIINHEN! 1 KOPAIEPUTY, IO 3MILHIOIOTH 3B 30K 3 MAaTepIaJoM IiIK-
many (puc. 1, xpusi 3, 4).

BceranosieHo, 1m0 BBeIEHHS 0JATKIB 3a0e3Tedye MIABUINCHHS aare31iHO1 MIIHOCTI, Hak-
BHIIII MOKA3HUKH AKOi 3apikcoBano s ckiaiais 13 Bmictom B,Os3 ta TiO,. [Ipu upomy BinOyBaeTsb-
Csl 3MIMICHHS TIPOIECY TEPMOOKHCITIOBAIBHOI MECTPYKIMi MOMMETHIGEHUICHIOKCaHY B 00JIacTh
BUIIHX TEMITEPATYP.

3 METOI0 TOCIIDKEHHS MTPOLIECY B3a€MO/II MK CKIIAIOBHMH, 4 TAKOIK PO3KPHUTTSA OCOOTMBOCTEH
BIUIMBY XIMIYHHX JOJATKIB HA TIOKA3HWUKK aAre31MHOI MIHOCTI OyjM TPOBEICHI ENEeKTPOHO-
MIKPOCKOITIYHI T4 €HEPrOJUCIICPCIHI PEHTTCHOCTICKTPAIBHI TOCTIPKEHHS BOTHE3aXUCHAX TMOKPHUTTIB
micns Bunany npu temneparypi 1173 K (puc. 2).

Ha puc. 2 (a) mokazaHo MIKPOCTPYKTYPY MOBEPXHEBOTO MIapy OCTOHY 3 HAHECEHUM TIOKPHUTTSIM.
[Toxpurrs npormxae B TIOPY MaTepiaty, PIBHOMIPHO PO3TIOUTSFOYMCH 110 TTOBEPXHI Ta CTBOPIOE MILIHHIMA
anre31MHAN 3B A30K. [ [pOHUKHEHHS TOKPHTTA Brimb noope momitHe Ha (puc. 2 6). Cxmamosi B3P, mpo-
HHUKAIOYH B TJIMOWHY, MOYMHAIOTH B3AEMOIIATH 31 CKJIAJIOBUMHU PEIOBUHAMHM 6er0Hy 1 CTBOPIOIOTH TIe-
peximaui map. MIKpoCTpyKTypa nepexigHoro mapy (puc. 2 B) TIpeACTaBIeHA IIUTBHAM HIAPOM B SKO-
MY BIACYTHI ITOPH Ta TPIIIHAHH.

a 0

Puc. 2. Mixpocmpyxmypa nokpummsi (a), nepexionozo wiapy (6) ma 6emonnoi nogepxui (8) nicis
eunany npu memnepamypi 1173 K
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ToBiMHA nepexiAHUX LIapiB, CTBOPEHUX KOMIOHEHTaMM MOKPUTTS Ta OETOHHOro MijAKnaay
craHoBuTh Bi 50 10 120 Mkm npu HarpiBanHi 10 Temneparypu 1173 K. BenuunHa nepexiaHux wiapis
3aI@KUTh BiJl XapaKTEPUCTHK MiAKIaLy Ta TeMIepaTypy BUMATIOBAHHS OKPUTTIB.

OTxe, eNeMeHTH MepeXiIHUX LIAPIB PO3NOAUIAIOTECA M0 CTPYKTYPi BOTHE3aXMCHOTO Marepiaiy, a
1€ JOBOAUTH MOXKJIUBICTb MPOHUKHEHHsI KOMITOHEHTIB TIOKPUTTA B miakia. [Iporec po3nofity eneMeHTiB
BiOYBAETHCS y HAMPsIMi TOKPUTTS - Miiuia. 30UIbLISHHS aare3iiiHoi Mil[HOCTI MOKPUTTIB 10 MiJIKNIaiiB
BiZIOyBa€ThCs 3aB/SKM YTBOPEHHIO NMEPEXiZHOIO 1apy BHACTIOK B3aEMOJIT CKIIAIOBUX MOKPUTTS 1 MijKia-
ay. [pu B3aemoii mokpuTTs 3 migkiaaaoM npu Temneparypax uiie 1173 K Ha rpanuii po3ainy NoKpuTTs -
NiAKIa MOXKYTh YTBOPIOBATUCS HOBI (hazu i cnoyku. KpucraniuHi HOBOYTBOPEHHS CTBOPIOOTh MepexiHi
L1apH, sIKi 301TbIIYIOTE aAre3iiiHy MILHICTb 34elyICHHs! TOKPUTTA 3 MaTepialoM MifKIamy.

3 MeTol0 BUSBJICHHS ONTUMAIbHOT TOBIUMHMA HAHECEHHsS MOKPHUTTIB HA MOBEPXHIO MiKIaMdiB
MPOBOJUIIMCH JIOCITI/DKEHHS BIJIMBY TOBLIMHHW MOKPUTTS HA aJre3iiiHy MIlHICTb Micnsi HarpiBaHHs 10
temneparypu 1423 K. BusiBneHHs i€l 3a©KHOCTI MPOBOJUIAM YISl MOKPUTTIB i3 MiHEpasi3yrounmMu
nonarkamu B,Os, CryOs, TiO,, MnO,, ZrO,. BuzHadeHHst aare3iiiHoT MillHOCT1 MPOBOAMIIN TiCJisi HaHe-
CEeHHsI MOKPUTTIB Ha MOBepxHIo OeToHy ToBiMHOW 0,1; 0,2; 0,3; 0,4; 0,5; 0,6 Mm. 3a pe3ynbraramul Bu-
npobyBaHb MOOYI0BaHO rpadiuHi 3aJ€KHOCTI BIUIUBY TOBLIMHU MOKPUTTS Ha HOTro ajre3iiiHy MilHICTb
3 Marepianom miaknany (puc. 3).
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Puc. 3. Bnius moguwuHu HaHeceHo20 NOKPUMmSL Ha a02e3itiHy MiyHiCmb 3YenieHHs 3 OEMOHHON
nogepxuero nicia eunanoganus npu 1173 K:
1 — B3P 6e3 0ooamxy; 2 — B3P 3 000. TiO2, 3 — B3P 3 000. MnOy,
4 — B3P 3000. ZrOs; 5 — B3P 3 000. Cr;03; 6 — B3P 3 000. B>0;

Sk BUAHO 3 rpadivuHOi 3aneKHOCT (pUc. 3), 3Ha4YeHHsS ONTUMANbHOT TOBLUMHM HAHECEHHS! MOK-
puTTIB 3HaxouThes B iHTepBani 0,35...0,45 M. 36inbluenHs a0 3MeHIIEHHs TOBLIMHU HaHECeHHS MOK-
PUTTIB BiTHOCHO LMX 3HAUYEHb MPU3BOAUTH JI0 3HIKCHHS MOKA3HUKIB aAre3iiHOT MILIHOCTI 34eTUIeHHS 3
Marepiajiom miaKiamy.

BucnoBku

1. PeryntoBaHHs (a30BOro ckiialy LLISIXOM BBEJCHHS MiHEpalli3yroulX JI0JaTKiB MPU3BOAUTH JI0
CTBOPEHHS BOTHE3aXMCHOI0 Marepiany 3 MPOrHO30BaHUM 3HAYEHHSIM a/ire3iiHOT MillHOCTI.

2. AnresifiHa MILHICTh 3aXMCHUX TOKPUTTIB B iHTepBaii Temneparyp 573 - 1473 K mae ekctpe-
MaJlbHUH XapakTep 3 MakCUMYMOM 3a Temneparypu 573 - 773 K (7,8 - 8,5 MIla) ta minimymom — 1173-
1423 K (7,3-7,4 MI1a), 110 NOSICHIOEThCS JIECTPYKITIEIO MOJTIMETUII(DEHUICHIOKCAHY 3 YTBOPEHHSIM MOp i
po3puBiB. BcraHoBNEHO, 110 MOKA3HUK a/re3iiHOT MIlHOCTI 3aJISKUTh BiJl TOBIIMHU TIOKPUTTS. Bru3Haue-
HO ONTUMAJIbHY TOBLIMHY MOKPUTTS, sika 3HaX0iuThes B Meskax 0,3 — 0,5 M.

3. BcraHoBineHo, 110 BBEJIGHHS 10J1aTKiB 3a0e3neuye NiABULLIEHHS a/ire3iliHoi MilHOCTi, HallBUILI
MOKa3HUKHU sIKOT 3apikcoBaHO Ajis ckiiaiB i3 BMicToM B,O; Ta TiO,. Ipu upoMy BiiOyBaeThes 3MillleHHST
NpOLECY TEPMOOKHCHIOBAIBHOT ASCTPYKLLiT MOJIMETHII(PEHICUIIOKCaHY B 00J1aCTh BULLMX TeMIEpaTyp.
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