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OCOBEHHOCTHU COCTABOB U TEXHOJIOI'MA ITOJYUYEHUA
CAMOOYHIIAIOIMNXCS CTEKJIOSMAJIEBBIX TIOKPBITUIA

B craTTi po3rasHyTi 0COOIHMBOCTI CKJIAJIB Ta BIACTUBOCTEH HOBOT'O THITY CKJIIOEMAJICBUX MOKPHUTTIB JUIS
3ax¥CTy BHYTPIIIHIX TOBEPXOHb JyXOBHX Iad) KyXOHHHX IUIAT. [[poaHarnizoBaHo cTaH po3po0OK B ramysi
CHHTE3y Ta MPOMHUCIOBOIO OCBOEHHS CAMOOYMCHHX MIPONITHYHHUX Ta KATAJITHYHHX CKIOEMAJICBHX MO-

KPHUTTIB, TAKOXK HAaBEACHO IX CKJIaJI Ta €KCIUIyaTalliiiHi BJIACTHBOCTI.

In this article composition and property features of the new type of vitreous enamel coatings for the oven
surfaces of stoves protection are reviewed. The state of researches in the field of synthesis and industrial
adaptation of self-cleaning pyrolytic and catalytic vitreous enamel coatings is analysed. Also their com-
positions and service properties are given.

CTeKII03MaM MCIIOJIB3YIOTCS B MPOU3BOJICTBE 3HAYUTEIBHON JOJIHM OBITOBOM
TEXHUKU OJarojaps BHEUTHEMY BUAY, CHCHUPUUHBIM ()YHKIIMOHAIBHBIM CBOWCT-
BaM M CIOCOOHOCTH 3allUINATh M3JeiHe OT Koppo3uu. K uznenusim, B KOTOPBIX
CTEKJIOAMAJIM JIyYIlIe BCETO BBIMOJHIIOT CBOM 3CTCTHUYCCKHUE, 3alIUTHBIC U (DyHK-
[IUOHAJIbHBIC 33]]a4d, OTHOCSTCS OBITOBBIC IUIMTHI U MUKPOBOJHOBBIC MEYH, JAYyXO-
BbIC IIKAa(bI, Pa3IMYHBIC CTAJIBHBIC MPUCIIOCOOICHUS ISl IPUTOTOBICHUS MHUIIH
(rpwiin, pocTephI | T.I1.), 000TpeBaTEIbHBIC PUOOPHI U KAMUHBI, BOJOHATPEBATEIH
U CTUPAJIbHBIC MAIIUHBI.

Llenbro 1aHHOM PaOOTHI SIBUIICS aHATM3 COCTOSIHUS pa3pab0TOK, OTHOCSIIMXCS
K COBPEMECHHBIM CTEKJIO3MAJICBBIM MOKPBITUSM KyXOHHOTO 000pYIOBaHHUSI.

[IpuMeHeHHE CTEKII0AMAIIEBBIX MOKPBITHIH B CEKTOPE OBITOBBIX TUIUT OCOOCH-
HO YETKO WJUTIOCTPUPYET YHHUBEPCAIBHOCTh ATOTO BHA MaTepPHaloB Ojarojaps
coueTaHuto 3QpHeKTUBHOM 3amuThl 0T Koppo3uu npu Harpese 10 300 °C u tepmo-
CTOMKOCTH C JICTKOW OYMIACMOCThIO pabOYMX TOBEPXHOCTEH M 3CTETHKO-
JICKOPaTUBHBIMU XapakTepuctukamu [1]. CoBpeMEHHBIC ITUTHI MOYXKHO KJIACCH(H-
IIUPOBAThH CJICAYIONIUM 00pa3oM: CBOOOJHO YCTaHABIMBACMBIC IUTUTHI (ra30BbIC U
DIIEKTPUYECKHE), BCTpauBacMble AYyXOBbie IKadbl (ra3oBble, 3JICKTPUUYCCKHE,
DJIEKTPOBCHTHIISATOPHBIC), Bapo4yHbIC MaHenHu (ra3oBble W djekTpuucckue) [2]. B
ITUX U3ACIUSIX CTEKJIOAMAIIM MOTYT MPUMEHSTBCS B JIBYX 30HAX. BHYTpeHHEH (j1y-
XOBOU 1Kad), KOTOpasi MOABEPracTcsi IKCTPEMaJbHBIM TepenaaaM TeMIIEpaTyp, U
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BHEIITHEH, rie Oojiee 3aTpeOOBaHbl ONTUYECKUE M ICTECTHUYCCKUE XapaKTECPHUCTHKU
SMaJIeBBIX MOKPBITUH. TPaUIIMOHHO AYXOBbIC IIKa(bl BHITYCKAIOT B OCHOBHOM M3
AMAJTMPOBAHHON MaJOYTICPOIUCTON CTAM, a TAKXKE M3 ATFOMUHUPOBAHHOW W He-
prkaBeroreii cranu 0e3 nmokpeitus [3]. B mocneaHee BpeMs B CBSA3H ¢ BO3POCIIHMHU
HKOJIOTHYCCKUMHU TPEOOBAHUSIMH K TEXHOJOTHSIM W MaTepHaliaM, IPUMEHAECMbIM B
KWIBIX TTOMEIICHUAX, U aKTUBHOW KOHKYPCHIIMECH CO CTOPOHBI HEPIKABCIOIICH U
QTFOMUHUPOBAHHOM CTaM, U CTEKIOKEPAaMHUKH B MPOU3BOJCTBE KYXOHHOTO 000-
pyIOBaHUs pa3padaThIBAIOTCS M OCBAWBAIOTCS HOBBIC THIIBI CIICIIUATBHBIX MTOKPBI-
THII Ha OCHOBE CTekJodMaieh. K HUM, B 4aCTHOCTH, OTHOCATCS TaK Ha3bIBA€MEIE
CaMOOYHIIIAIOIINECS TMOKPBITHSA. TUPOIUTUYCCKUE M KATAIUTHYECKHE, a TaKXKe
aerkoouniaemele, uin ETC-amanu (Easy To Clean — jierkue B OYHUIICHHHN).

YcnentHoe NPUMEHEHHE CaMOOYHINAIOIINXCS CTEKI0IMAJIEBBIX TOKPBITUN
BEeIYIIMMU >MaJUPOBOYHBIMH (pupmamu, Takumu kak Ferro Europe, PEMCO,
Smaltiflex, a rak:xke Amica, Areilosu 1p. Bo MHOroM 00yCIIOBJICHO HCIIOIb30BaHH-
€M 3JICKTPOCTATUYECKOTO TIOPOIIKOBOTO CIIOCO0a HAHECCHHS AMAJICBBIX IMTOKPHITHI
JIAHHOI'O THUIIA.

[IpeumyriecTBa M HEAOCTATKH OCHOBHBIX MAaTEPHUAJIOB CTCHOK JIyXOBBIX
mKkadoB npuBeneHsl B Ta0. 1 [3].

Tabnuma 1
[IpenmymiecTBa 1 HEAOCTATKH MAaTEPHAIIOB JJIs1 M3TOTOBIICHUS YXOBBIX IMIKa(oB
Marepuain
Cranb co CTEKI03MaNIEeBbIM TOKPBITHEM
Hepxaperomast | AlFOMUHUPO-
Tpaguunonnas | Katanmntnue- | [Iuponutuueckas
CTajlb BaHasl CTaJlb
sMaib CKasl SMaJlb sMaib

<
= JlemeBu3Ha 1Mo Jlerxkoouwniiae-
8 | IlepcnexkTuBHa B Camooun-

CPaBHEHHUIO C MOCTb, pa3 e-
E IUIaHE _| JlemeBusna | miaromae- » Paspy .
2 HEeprKaBeroIICH HHE 3arpsi3HeHUU
S | KOHCTpyMpOBaHUs MOCTb
= CTaJIbIO (muposms)

CnoxHoO4H-
JloporosusHa,
~ aeMOCTh, He- | [lornomenne |  [loporosusHa,
= HeOOoCTaTOYHAas .
= . Cn0XHOOUYH- | 0OXOIUMOCTH |3arpsi3HCHUH | BBICOKHE 3aTpaThl
5 TEPMOCTOMKOCTD,
o) IaEMOCTh WCIIOJIb30Ba- | 0€3 MX pa3- | dYHEPTUU MPHU IKC-
X | CIIOKHOOYHIIAE-
HUS MOIOIIHUX eHus TJTyaTanuu
= MOCTb Py Y
CpelCTB

HHpOJ]I/ITquCKHe smaji. OuncTKka CTCHOK AYyXOBOT'O mKa(ba IMOKPBITHIX 5Ma-
JbIO JAHHOTO THUIIA OT OPraHUYCCKUX BanHBHCHI/Iﬁ, 06pa3y101u14xc51 IIpu MmMpuro-
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TOBJICHUH TTUIIH, OCYIIICCTBIISCTCS MMOCPEACTBOM MUPOITN3a, T.C. TUCCOIHAIIMH 10T
JICHCTBUEM TIOBBIIIEHHON Temneparypsl. B Teuenne 1 yaca creHku mikada Harpe-
Batorcsi 10 Temnepatrypbl 500 °C, BcrmeACTBHE Yero 3arps3HEHHs pa3iararoTcs.
CTeKJIodMaH 3TOr0 THIIA JOJDKHBI XapaKTEPHU30BaThCS 3HAUCHHSIMU TEMITCPATypPhI
Hayasia pa3msrdenus Oonee 525 °C u TeMiiepaTypHOTro ko3 puiuenta TMHEHHOTO
pacimpenns B uatepsane 20 — 150°C oxomno 70-107 1/°C, a monydaeMsie MOKPHI-
tust — 6e3nedexrHocThio [4]. B padote [5] ycTtaHOBIEHO, UTO KpOME COCTaBa dMa-
JU Ha CTOMKOCTH K MUPOJIM3Y OKa3bIBaCT BIUSHUC TEMIIepaTypa o0)KHUTa CTEKJIO-
HMaJICBOr0 MOKPBITHS, €T0 TOJIIIMHA, XapaKTEPUCTHKA CTAJIBHOTO JIMCTA, a TaKKe
KOHCTPYKITUS SMATMPYEMBIX JETaJICH.

JIJIsi HAHECEHHSI CYXHM 3JICKTPOCTATHUYECKUM CIIOCOOOM MOXKET HCIIOTh30BaTh-
Csl KOMIIO3HITHS, TTOTyYEHHAs ITyTeM CMEITUBAHUS JABYX 3MAJICBBIX (PPUTT, Kaxkmas
U3 KOTOPBIX 00Ja/aeT JKeJaeMbIMHM XapaKTepucTukamu. Hampumep, coriacHo ma-
teuty CIIA Ne 5264287 [6], TunuyHass KOMIO3MIMS MOXeT coaepxarb 50 %
CTCKJIa C HU3KUMHU TEMIIEPATYpPOH pPa3MATUYCHUS M BSI3KOCTBHIO IIPH TEMIIEPAType
00XHUra YW MPOYHBIM CICTUICHHEM C METATMYECKOW MOII0XKKOoM, a Takxke 50 %
TEPMOCTOHKON CTEKJIIOAMAIM C OTHOCHTEIIBHO BBICOKOHM TeMIIepaTypoil pa3msrde-
HUS, HO HEJIOCTATOYHON MPOYHOCTHIO CIEIUICHUS ¢ MeTayuioM. IIpoGnemoii mpu
OTOM SIBJISICTCS TIOSIBJICHHE TPCIIMH WM OTCIIAMBAaHHE B PE3yJbTaTe Pa3pyIICHUS
JICTKOIJIABKOTO KOMITOHEHTA MPH ITUKINYECKON MUPOJUTHYeCKO ounctke. C 1ie-
JIBI0 MCKITFOYCHHS ATOTO SBJICHHUS OBLIM pa3pa0dOTaHbl OJHO(PUTTHBIC dMaJH, I1O0-
KPBITHSI U3 KOTOPBIX 00JIaIaf0T ONTHMAIBHBIMH TIOKa3aTeIIMU TEMIIepaTyphl Ha-
Jajla pa3MATYeHUs, KUCIOTOCTOCTOMKOCTHIO M OJECKOM. XHWMHYECKHE COCTaBBI
HEKOTOPBIX MUPOJIMNTHYECKUX dMAJICH pUBEICHBI B Ta0II. 2.

Karaautnyeckue 3Majan. OTOT THUII IMOKPBITUA HUCIIOJBb3YCTCA OJIA SMAJIHUPO-
BaHUA OYXOBBIX IJ_IKa(l)OB, FpI/IHCﬁ 1 MUKPOBOJIHOBBIX reueH. Bnaroz{apﬁ KaTaJIuMTHu-
YCCKHUM IIOKPBITHAM IIPHU IPUTOTOBJICHUN ITUIIU JOCTUTACTCS 6CCHpepBIBHaH O4H-
CTKa IIYTCM IIOTJIOIMICHUS U KaTaJIM3a XHUpPa, IIOIIaBIICIo Ha CTCHKU AYXOBOI'O IIKa-
(1)3. HpI/IHI_II/IH IICﬁCTBPIH KaTaJIUTUYECKHUX dMaJIeH 3aKJIH04acTCs B IIOIJIOIIICHUH I10-
KPBITHCM YaCTHUI] KUpa C MOCICAYIOIIMM HX KATAJIUTHUYCCKHUM PA3PYHICHUCM.
Hpouecc PaCIICIUICHUA TPEACTABIIACT co0o0ii OKHCIICHHE qacTul OpraHUuYCCKOT O

IPOUCXOXIACHUA KUCIIOPOJOM, BBIAC/IIOIUMCA U3 IIOKPBITUA, COTJIACHO PCAKIINH.

CH,0;+Nn0; — X COsf +y/2 H01
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VYcnoBueM MpoTeKaHUs ATOTr0 Mpoliecca SBISETCS MOPUCTOCTh MOKPBITHS U
HaJu4Yue B HUX KAaTATUTUYCCKU aKTUBHBIX MPU OTHOCUTEIILHO HU3KUX TEMIIEpaTy-
pax BemiecTB [7]. K HUM OTHOCATCS TSDKEJIbIE METAJLIbI, IIEPEXOIHBIC 3JIEMEHTBI
IV — VI rpynmsl, uX OKCUbI, 00pHaBI, KapOUIbI, CHUIMIIUABI U HUTPHUIBI, a TAKXKE
TYTOIUTABKUE COCAMHEHUs THUHa (GepputoB, neoautos, Al,Oz; u ap. [8]. Xumuue-

CKHUC COCTaBbl HCKOTOPBIX KATAJIUTHYICCKHUX aMmajen IMPpUBCACHLI B Tab1. 2.

Tabmmma 1
XVWMHUYECKUH COCTAB CaMOOUYHUIIAFOIINXCS IMAJICH IS TyXOBBIX MKAa(OB
NeNe Hctou- Copepxanne okcuaa, Macc. %
Huk | SO, [Al,O3| B,Og R,O RO Zr0O, |Fe,03 poyne
IInponurnueckue
Li,O Zn00-15
0-4 TiO,0-4
Na,O CaO CoO0-5
1 [6] |[40-60] — |8-15 55_9 0-15 0-4/0-3 NiOO—5
K,0O FO-2
6-10 La,0;3-9
2 [5] 54 21 | 13,2 14 11 3,7 Oxcuapl METaIOB 3
Karanmutuueckue
OKcHUIBI METAILIOB
3 [7] |30-50|3-25| - 10-20 | 2-10 |1-5 10— 20, P,O5 2 — 10
CaO5 TiO, 23,5
4 [8] 34,7 6 — 3,65 MgO 1 — 16,1 MnO 8
Li,O0-5 Zn00-4
Na,O Ca0 15— TiO,10-30
5 [11] |15-20{0-20|1-10| 0-10 0-1 0-10 70 CoO0-5
K,0O Cu00-4
0-10 P,Os 0 -10

Camoouunmiaromuecs: KaTaTUTUYECKUE dMajid, KOTOPbIE HAHOCSITCS CYXUM
AIEKTPOCTATUYECKUM CITIOCOOOM, UMEIOT JIYUIIINE KAaTaJTUTUYECKUE XapaKTEePUCTU-
KM TI0 CPaBHEHUIO C AMAISIMU, KOTOPbIE HAHOCSTCS 0 MUTMKEPHON TEXHOJIOTHH.

HauGonee naBHue MyOnMKaiMM, KacalolMECs CAMOOYHUIIAIOIIUXCS dMajeH,
otHOCcsATCS K KOHIY 50-x — Hayamy 60-x rr. nporioro Beka [9]. B Hux omuceiBaet-
Cs. BOBMOXKHOCTh OYMCTKH IMOBEPXHOCTU CTEHOK JTYXOBBIX IIKa(OB MpH MOMOIIU
nuposin3a. B ganpHeleM, Hapsay ¢ YCOBEPIICHCTBOBAHHEM KOHCTPYKIIMM JTyXO-
BbIX IIKa(OB, B KOTOPBIX MPUMEHSUIUCH nupoauTrdeckue 3manu [10], ctanu pas-
pabaThIBaThCs KaTAIMTHYCCKUE CTEKI0IMajIeBbIe MOKphITh [7, 8, 11] u, HakoHelr,
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MAPOJINTHYECKHE CTEKI0IMAJIEBBIC MOKPBITHS CO BCIIOMOTAaTEIbHOM KaTaluTH4e-
ckoii ¢pynkument [12]. K mocieqnum oTHOCHTCs pa3paboTaHHas Kommanueit Ferro
TEPMOCTOMKAs KaTaauTH4YeCKast sMalib XS52, crocoOHas BbIACPKUBATh UK Ha-

rpeBa 10 450 °C ¢ mocyieyIomuM OXJIaKICHUEM.

BoiBoabl. AHanu3 COCTOSHUS Pa3pabOTOK B 00JIACTH CaMOOYHIIAOLTAXCS
CTCKJI0OMAJIEBBIX MMOKPBITHH IS AYXOBBIX IIKa(dOB MOKa3aj, YTO JaHHBIA THI I10-
KPBITHI SBJISCTCS TICPCIICKTUBHBIM KaK B IJIJaHE KOHKYPEHTOCTIOCOOHOCTH, TaK U B
IUTAHE TMOCTOSHHOTO YJYYIIEHUS SKCIUTYaTallMOHHBIX XapaKTEPUCTUK KYXOHHOTO
000py10BaHUS.
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