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KOPO3IIMHA CTIFIISICTI) I TEIVIO3AXUCHI BJIACTUBOCTI
KOMITO3UIIIMHUX ITOKPUTTIB, HAIIOBHEHUX
30JIbHUMU MIKPOCOPEPAMHU

Y emammi eucsimneno doyinenicmo 3acmocysanns enexkmpodyzosux nokpummis 3 Ce-08 i 651, nanosHenux 3016HUMU
MIKpOChepamu antoMoCUnikammuo2o ckaady, 6 MexXHOLO2IAX 3aXUCny ma 6iOHOGNeH s Oemanetl I KOHCMPYKYLiL XIMIYH020 00-
naonanusa. Excnepumenmansrio 0ocniodcerno kopo3itiny cmitikicms nOKpUummis 00 Hagpmaniny; HageoeHo pe3ynbmamii neope-
MUYHUX PO3PAXYHKIE e(heKMUSHUX KOoeiyicHmie menionposioHocmi i mepmivHo2o NiHiliHO20 pOULUPEHHS Ol NOKPUMNIG
3pISHUM HaNnoHeHHAM Mikpocpepamu. CmabinbHico MeniopIsUNHUX 6AACMUBOCMel eKCNEePUMEHMATbHO NIOMEEPOHCEHO
00CTIONCEHHAMU MEPMOCMILUKOCI Ti MepMOCMAabiibHOCMI NOKPUMNIE, HanuieHux Ha cmaiegy niokiaoky 3 Cm3, é ymosax
YUKIIYHUX Haeanmadxicens npu memnepamypax 570 °C/10 °C.

Knrwouosi cnosa: cmitikicmes 00 Hagpmaniny, mennosminu, mepmocmitiKicnio, mepmocmadiibHicmy, CMpPYKmypa, eiex-
mpooy206e HANUNEHHSL.

Puc.: 1. Tabn.: 1. bion.: 11.

AKTyaapHicTh TemMHu aocaimkenHsi. CydacHi ramy3l XiMIYHOTO BUPOOHMIITBA, SIKi
OB’ s13aH1 3 PO3BUTKOM IIPOJIYKITii JISTKOT IIPOMKCIIOBOCTI, KOCMETOJIOTI, (hapMallii, BUMaraTu-
MYTb BIIPOBAJKEHHSI HOBUX MaTepiajiiB Ta HOKPHUTTIB 13 MiJABUILIEHOIO KOPO31HHOIO CTIHKICTIO
1 TeII03aXCHUMH BIIACTHBOCTSIMH.

IMocTanoBka npodaemu. CTBOpeHHs! HOBUX NOJI(PYHKI[IOHATBHUX MaTepiajiB 1 MOKPUT-
TiB, 37aTHHUX IIPAIIOBATH B YMOBAX KOPO3iHHO aKTHBHUX CEPETOBUIN Ta TEPMONUKIIYHAX Ha-
BaHTa)X€Hb, € BAXKJIMBOIO HAYKOBO-TE€XHIYHOIO MPOOJIEMOIO Cy4acHOI'O MaTepialo3HaBCTBa,
MUISIXY BEPIIIICHHS K0T IPYHTYIOTHCS Ha BIPOBAKEHHI pecypco30epiraroumx TexHoJorii. Pe-
anizalis IbOro HaIpsMy HOJSIraTUME B MOIIYKY JAe(iluTHOI CUpoBUHHOI 6a3u. [lepcniekTuB-
HUM HaIIOBHIOBaYEM KOMITO3HIIIMHAX MaTepialliB i IOKPUTTIB BBAKAIOTHCS 30JIbHI MiKpochepn
— BUpoOHUYI Bijgxoau Temoenekrpoctaniiit (TEC).

AHaJIi3 0CTaHHIX JX0CTKeHDb 1 myoaikaniil. 307pHI MiKpoc(epH SBISIOTH COOOIO TOH-
KOCTiHHI c(heprudHi OOOJOHKH MIHEPAJIOTIYHOIO CKJIATY, SIKi YTBOPIOIOTHCS 332 MeXaHi3MaMu
NUWIOBYT'UIBHOTO cliaimtoBaHHs TBepjoro naiausa Ha BiTum3HsHUX TEC [1]. EdextuBHicTts iX
3aCTOCYBaHHS JIIT BATOTOBJICHHST aHTUKOPO31HUX Ta 3HOCOCTIHKHUX ITOKPUTTIB HA CIIOKCHTHIH
OCHOBI BUCBITJIEHO aBTOpaMu poOoTH [2]. 3a pe3yiabTaraMu BUIIPOOYBaHb €OKCUKOMIIO3UTH
MTOKa3aJlk CTIMKICTh 10 aTMochepHOi Kopo3ii Ta B yMOBaxX arpeCHBHOTO CEPEIOBHUIIA XJIOPHITY
HaTpIiIO, 1110 MiITBEP/PKYE JOUIIbHICTh BUKOPUCTAHHS IOKPUTTIB HA 00’ €KTax HadTonepepoo-
HOI 1 Ta30TPaHCIIOPTHOI TPOMHUCIIOBOCTI. [IpoTe CyTTEBUM HETOTIKOM €OKCHIHUX TOKPHUTTIB
€ TOPIOYICTh Ta TEPMOJIECTPYKIIKHI Mpolecu MpH MiJBUINEHUX TeMieparypax. Y po6oTi [3]
HaBeJICHO JIOCBIJ JOJaBaHHS 30JIbHUX MiKpocdep 0 CKIIaay TaMIOHAKHUX CYMIIeH aJIs 1me-
MEHTYBaHHsI CBEpAJIOBHH, J€ IiJ] Yac eKCIUTyaTallii B FipHUY0-Te0JIOrYHUX YMOBAX CIOCTepi-
TafOThCS HHU3BKI Ta aHOMAJIbHO HH3BKI THCKH, T'€OCTAaTHYHI TeMIIepaTypd B Jiama3oHi
15...250 °C. lleMeHTHO-30JIbHI TaMIOHAXHI cyMimli 3 MacoBUM BMicToM 40...60 % 3051bpHUX
Mmikpochep KypaxiBebkoi TEC MarOTh BUCOKY TEPMOCTIHKICTD Y TeMIIepaTypHOMY Jliana3oHi
50...160 °C i kopo3iitHy cTIHKICTh B YMOBaX IoJIiMiHepaibHOI arpecii. [lo3uTuBHMIA BIUIUB He-

© Kasumupenko 1O. O., JIebenesa H. 0., Makpyxa T. O., 2022
38



TEXHIYHI HAVKU TA TEXHOJIOTIT Ne 1(27), 2022
TECHNICAL SCIENCES AND TECHNOLOGIES

OpraHiyHux Mikpocdep Ha TEIUIOi30JIAMiiHI BIACTUBOCTI KOMITO3UIIMHUX OETOHIB 1 1X Mill-
HICTB NPU PYHHIBHUX HABAHTAXCHHIX aBTOPH POOOTH [4] MOSCHIOIOTH (OpMyBaHHSIM ITEBHOT
KOMipyacToi CTPYKTYpH 3 HAasIBHICTIO YHCEIbHUX T'PAHUIb PO3MOJLTY (a3, 0 CIPUSITUME Ha-
KOTIMYEHHIO MHOKHHHHUX OCEPEJIKiB MiKpOHAIIPY KEHb.

3aBISKY CKJIAAHOMY XiMi4HOMY i (pa30BOMY CKJIady 30JIbHI MiKpoc(epu MaroTh BUCOKI i-
3WKO-MeXaHiuHi i XiMigHi BiactuBocTi. 3anexHo Bijx TEC koedimieHT TeIIOmpoBiTHOCTI MiK-
poctep cranoButh 0,162...0,190 B1/(MxK), mopucticTth ctinok y Boai — 38,8...43,5 %;Temme-
paTypa TOYaTKy po3M’sKImeHHS ckiodasn — Omm3pko 1040 °C [1]. Ilo3uTuBHUE BIUTUB
30JIbHUX MiKpocdep aTrOMOCHIIIKaTHOTO CKJIy Ha MIIHICHI Ta BOTHE3aXHUCHI XapaKTepUCTUKH
eKCIIEPUMEHTAIILHO JIOBEJICHO Ha MPHKIIAJI BOJHO-TUCIIEPCIHHUX Tako(apOOBUX MOKPUTTIB
[5]. Ha mizicTaBi BUIIEBUKIIAZIEHOTO MOKHA CTBEP/KYBATH, 1110 3aBJISIKU ITOETHAHHIO B OJTHOMY
CKJIQJTi 30JIBHUX MiKpocdep i3 MeTalaMi MOYKHA OTPHMATH KOMITO3HUIIii 3 HOBUMH BJIaCTHBOC-
TSIMH, 1110 CTIPUSTUME e(PEeKTUBHIH eKCIuTyaTallii B yMOBax TEPMIUHOTO BIUTUBY. TeopeTHYHUMU
1 IPaKTHYHUMH TIePeTyMOBAMH B I[LOMY HAIPsIMi € JIOCITIKSHHSI aBTOPIB 3 €JIEKTPOyTOBOTO
HaIMJICHHS METAI-CKIISTHUX 1 METaJI-KepaMidHUX TOKPUTTIB [6; 7], HaHECEHHS SIKUX CIPUSTHME
i ABUIIIEHHIO KOMIIEKCHO-3aXHCHHUX BIACTUBOCTEH CTATEBUX KOHCTPYKIIIH.

Buginenns HexocTiI:KeHHX YACTHH 3arajbHol mpoodJemu. [Ipote ¢izuko-mexaHiui Ta
eKCILTyaTaIliifHi BJIACTUBOCTI €JIEKTPOIYTOBUX IMOKPHUTTIB, HAIOBHEHHUX 30JLHUMH MiKpocde-
paMu, 30KpemMa aJTFOMOCHITIKATHOTO CKIIAAY, e HE JTOCIiIKYBaTUCS.

MeTta poboTH oJISITaTUME B TEOPETUYHO-EKCIIEPUMEHTATLHUX JOCIKEHHIX KOPO3iHHOT
CTIMKOCTI Ta TEeII03axXUCHUX BIACTUBOCTEH METaJIEeBUX €JIEKTPOIYTrOBUX MOKPHUTTIB, HATIOBHE-
HUX 30JbHUMH MiKpocdepamu amoMOCHITIKaTHOTO CKJIa Ty, HAHECEHUX Ha CTAJICBY TIOBEPXHIO.

Bukaan ocHoBHoro marepiany. i ekcnepuMeHTaIbHUX JOCIIIKEHb IiATOTOBIECHO
3pa3ku enekTpoayroBux mokputTiB 3 CB-08 (I'OCT 2246-70) ta 651" (JAICTY 3671-97), nanu-
JICHUX TOBIMHOIO 1 MM Ha tuiactuHKy 3 CT13 po3mipom 140x100%1,5 MM. Sk HamoBHIOBaY
(10...25 % 06’eMH.) 10 cKJaay HOKPUTTIB JOAAHO 30JIbHI MMOPOKHI MiKpochepy aTroMOCHII-
katHoro ckiany mapku MIIk 200-400 (TY 5717-001-11842486-2006). Pexxumu HanuaeHHs
MOKPUTTIB Ta MiATOTOBKY ITOBEPXHI HaBeAECHO B poOoOTi [7].

MOoXIMBICTE eKCIUTyaTallii B XiMi9HO aKTHBHOMY CEpEIOBHUII BH3HAYCHO IIITXOM KOPO-
31iHUX BUIPOOYBaHb y cepe0BUllll HaQTalIiHy — TBepA0T KpUCTAIIYHOT peUOBHHHU 4 KJacy He-
Oe3meKH, siKa € MPOYKTOM IepepoOKH KOKCy 1 HaQTH [8]. YMOBHU BHIIPpOOYyBaHb BKIIIOYAIH B
ce0e 3aHypIOBaHHS IOKPUTTIB, BITOKPEMIIEHUX BiJI MIIKIAKU, Y KOHTeHHEpH 3 Ha()TaJliHOM Ta
BATpUMII B HUX mpoTsirom 120...150 griB mpu remrepatypi (18+2) °C. JlocmiKeHHS MIKpPO-
CTPYKTYpPHU IPOBEIEHO METOI0M ONTUYHOI MIKpOCKOIIii 3a fonnomororo Mikpockona BIOJIAM-
I, pa3oBuii ckiaa BU3HAYEHO 3a JOITOMOTOI0 peHTIeHOCTpYKTypHOTOo aHaiizy (PCA), BukoHa-
Horo Ha ycranoBui JIPOH-3.0 y BunpomiHiOBaHH1 MiJli; Macy 3pa3KiB BU3HAYalIl HA aHATITHY-
Hux Baxessx GR200. JlocmikeHHS TTOKa3aId, o Mpu 6e310cepeTHbOMY KOHTAKTI 3pa3KiB 3
KOPO3iifHO aKTUBHUM CEPEIOBUINEM CIOCTEPIracThCs 3MiHA KOJIBOPY 3 CpidI0-Ciporo Ha 3eJie-
Huii: pe3yiabTatd PCA miaTBepaniv yTBOPEHHS OKUCHOI IUTIBKM Ha IMOBEPXHI MOKPUTTIB O€3
3MiHHU (a30Boro ckiany. JlerpanamiiiHi 0O3HaKU CTPYKTYpHU MOJISITAIOTh Y 301IbIIEHH] pO3MipiB
mop Ha 10...15 %, 110 € TPUYNHOIO PO3BUTKY OCEPEIKIB KOPO3IMHUX ITOIITKO/KEHbB, IPOTE BU-
KpHIILyBaHHS Ta pyiHYBaHHs BKIIIOUEHb 3 MiKpocdep He BifOyBaeThes (puc. 1). BumiproBanHs
MacH 3pa3KiB He IMOKa3alld CyTTEBUX 3MiH. TakuM 4UHOM, OJIep KaHi pe3yJIbTaTH CBiAYaTh PO
KOpO3iliHy CTilKicTh MOKpUTTIB 3 CB-08 1 651", HanoBHEHUX 30JbHUMHU MiKpOoc(epamMu alToMo-
CUITIKATHOTO CKJIaAy, JI0 HaTaiHOBOTO CepeIOBHIIA.

OneprkaHi pe3ylbTaTd MOKYTh OyTH KOPUCHUMHU JJIs1 XIMIYHUX BUPOOHUYUX TEXHOJIOTIH,
y SIKUX Ha(TaTiH 3aCTOCOBYETHCS JUISI BUTOTOBJICHHS MappyMepHHUX Ta (papMaKkoIOTiyHHUX 3a-
c06iB a00 Mo IyKIlii HAPTOXIMIYHOTO CHHTE3Y, 30KpeMa PEYOBHH JJIsl PO3UUHEHHS )KUPIB, JTaKiB
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(TakuX sIK TeTpalliH), HeHACHYEHUX MoTieipHIX Ta alKiTHUX CMOJ (HAPHUKIAL, PTATiEBOTO aH-
riapuy).

a
Puc. 1. Onmuuna mixpoghomoepapis (%250) nosepxmni nokpummis
nicns 120 0i6 sumpumyeanus y Hagpmaniui.
a— Ce-08—ACIIM; 6 — 65I—ACIIM

Jlxepeno: po3pobiaeHo aBTOpaMu.

CyTTE€BUM HEJIONIIKOM €NEKTPOYTOBOTO HAIMIICHHS € BiJICYTHICTH MOJIMBOCTI TOYHOTO
J03yBaHHS MiKpocdep depe3 iX BUCOKY CHITyUiCTh. TOMY 3B’ SI30K MiXK CTPYKTYPOIO HAITUIICHUX
MOKPUTTIB Ta 3IATHICTIO MPAIIOBATH B MOJIE MiABUIIEHUX TEMIIEPATyp MOXHA OIUCATH 3a JI0-
MTOMOTOI0 e(DeKTHBHUX KOEMIIiEHTIB TEIUIONMPOBITHOCTI Ta TEPMIYHOTO JIIHIHHOTO PO3IIH-
PEHHSLSIKI BUKOPHACTOBYIOTHCS JUISI TIPOTHO3YBAHHS XapaKTEPUCTHK MTOPUCTHX KOMITO3UIIIHHUX
MaTepialliB 3aJIeXKHO BiJl BIACTUBOCTEH Ta 00’ €MHOI'0 BMICTY BUX1JTHUX KOMIIOHEHTIB. Y poOOTi
[9] po3riisiHyTO e(heKTHBHICTH 3aCTOCYBAHHS TEOPETUIHMX METOJIB JOCTI/DKEHD TEII0(i3ny-
HUX BJIACTUBOCTEH KOMITO3MIIHHUX MaTepialliB y MOPiBHSIHHI 3 TOCTAHOBKOKO €KCIICPUMEHTY.

JlocmiaHi e1eKTpOoAYTroBi HOKPHUTTS MAFOTh MOJIITUCIIEPCHY CTPYKTYpY (puc. 1), ie B mopu-
CTi# MeTaseBiif MaTpHIli pIBHOMIPHO pO3TAIlIOBaH1 JUCIIEPCHI BKIIOUEeHHS — Mikpocdepu. Ede-
KTHBHHM KOC(IIIEHT TEIIOMPOBITHOCTI BU3HAUEHO 3a (opMyIIor0 MakcBelnia it OiHapHOTO
kommno3uty [10]:

L Ap+2A4,-20,(A1—1p)
Aep = Aa( Ap+22,+95 (A1 —13) ) (1),

e Aeg — epekTUBHUE KOEQIIEHT TEIUIOMPOBITHOCTI KOMIIO3UIIIAHOL cucTeMu; A, — Koedini-
€HT TEIUIONPOBIIHOCTI MaTpUIli, TOOTO MeTajleBOro KOMIOHEHTa (0e3 ypaxyBaHHS HOpHC-
TocTi); A, —KoedimieHT TemmonposiaHocTi Mikpocdep; 9, , &, — 00’ eMHi YacTKM MaTpHILi i
MiKpocdep BiIITOBITHO.

EdexTuBauii Tepmiunuii koediuienT miniinoro po3mmpenss (TKJIP) nokpurtis po3paxo-
BaHO 3a MeTOAUKOIO [11] 32 yMOBaMU 3aMiHU BJIAaCTHBOCTEH CKIITHOTO KOMITOHEHTA Ha KepaMi-
YHU (ATFIOMOCUITIKATHUHN CKIIaJ 30JIbHUX MiKpocdep), MOKHA BUBHAYUTH SIK:

% Aa-v, -(1-
o m (1= p) » 2

Ko/ Ky (1=0,)+ p+0,,

+a

ne Aa — piznung y 3HadeHHsx TKJIP mix craneBoro MaTpuiiero Ta KepaMiyHUM HallOBHIOBA-
4yeM; U, —00’eMHUH BMICT MIKpocdep y CKIaai HOKPUTTS; o — LUIBHICT HOKPUTTS; O, —
TKJIP metanesoi marpuni; K,/ K,,, — CIBBITHOLICHHS 3Ha4eHb 00’EMHOTO MOJYJIS IIPYXK-

HOCTI MeTaJIeBOi MaTpHIli JO 00’ €MHOT0 MOJIYJIS MPYXKHOCTI MaTepiaay KepaMidyHHX MIKpoc-

dep.
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Pesynpratu po3paxyHKiB HaBeIeHO B TaOJHIlL, Y SKiil JJis MOPIBHSHHS BKa3aHi 3HAUYEHHS
Koe(iieHTIiB TEIJIOMPOBITHOCTI Ta TEPMIYHOTO JIIHIHHOTO pO3IIHPEHHS TSI TOKPUTTIB 3 CB-08
i 651" 6e3 HanoBHIOBAYA 1 KOMIIAKTHUX aHAJIOTIB IMX CTajlei. 3aBsSKU JI0JIaBaHHIO JI0 CKIIAIy
30JIbHUX MiKpoc(ep MOKPUTTS HAOYBAIOTh TEIUIO3aXUCHUX BIIACTHBOCTEH.

Tabnuis
Eghexmueni koegiyienmu menionpogionocmi i mepmiuno2o JHinitiH020 po3uiupens
OO6’eMHMIT BMiCT MiKpOC- IMoxpurTs 3CB-08 IToxputts 365T
dep (%) A, BT/(mxK) a*, K A, Br/(mxK) a*, K!
15 58,80 12,3010 37,0x10°¢ 10,90x10°¢
20 57,20 12,25x10° 35,6x10°° 10,85%10°°
25 57,0 12,15x10°¢ 35,2x10°¢ 10,7510
TToKpHTTS 663 HAMOBHEHHS! CB-08 (I'OCT 2246-70) 651" (ACTY 3671-97)
47,0 | 11,5x10° 37,0<10° | 11,1x10°
KommaxTHuii Maepian 08(T'OCT 1050-88) 651" (TOCT 14959-79)
60,0 | 12,5x10° 45,010 | 11,8x10°

Jlxepero: po3po0IeHO aBTOpaMH.

Pe3ynbpTaTd TEOPETHIHUX JOCIIKSHB ITOKA3aJId MOKJIMBICTh IIPOTHO3YBAHHS KOe]iIlieH-
TiB TETJIONPOBITHOCTI Ta TEPMIUHOTO JiHIHHOTO PO3IIUPEHHS 3aJIe)KHO BiJl IX HAITOBHEHHS.

MOoIIUBICTh eKCILTyaTalii KOMIO3HUIIHHUX TOKPUTTIB B YMOBaX MiJBUINECHUX TeMIepa-
TYp eKCIIEpUMEHTAIBHO IiJIKpiTieHa TOCIiKEHHSIMUA TePMOCTIHKOCTI Ta TEPMOCTA01IBHOCTI.
3a KpuTepiil TepMOCTIHKOCTI 0OpaHa KiIbKICTh TEPMOIUKIIIB y PEKHUMI HarpiBaHHS/OXOJI0-
JokeHHs pu Temneparypax 570 °C /10 °C, ski BATPUMYIOTh IIOKPUTTS Ha CTAJIEBIN TiAKIAIII
JI0 pyitHyBaHHS abo0 BiamapoByBaHHs. [[JIst TpOBeICHHS €KCIIEPUMEHTATEHUX POOIT 3aCTOCO-
BaHO eyektporiu jJadboparopry mapku CHOJI-1.6.2.08/9-M1, y Ky 3aBaHTa)XyBaJl CTaJICBi
mwactuHkd 13 C13 po3mipom 140%100%3,5 MM 3 HAHECEHUMHU 3 OAHOTO OOKY KOMITO3UIIHHUMU
MOKPUTTSIMH TOBIMMHOIO 1 MM. 3pa3ku 0XOJI0KYBaTKCS ITiJ] IPOTOYHOIO BOJIOKO 3 TEMIIepaTy-
poro +10 °C, a moTiM mpocyuryBaiucs y CyuibHii madgi npu remnepatypi (20+5) °C nports-
roM 10 xB. J[1si OIIHKK TepMOCTAaOLTBPHOCTI PO3TJISIAIN 3MIHH Y CTPYKTYpi Ta (pazoBoMy
CKJIaJIi, JJ1 4Oro OYJI0 3aCTOCOBAHO METOAM ONTHYHOI Mikpockomii (Mikpockon BUOJIAM-N)
Ta PeHTICHOCTPYKTYpHOTO aHali3y (ycranoBka JIPOH-3).

3a pe3ynbTaTaMd BCTAHOBIIEHO, IO 3pa3ku 3 MOKpUTTsAMH 3 CB-08 i 651" BuTpumyrots
(13£2) TepmonuKiIH, a MOKPUTTS 3 651" — (15£2) Tepmonmkiy. JIOCTiDKEHHS CTPYKTYPH ITOKa-
3aJI OKUCHIOBAaHHS MigkiIaakd 3 C13 3 yTBOPEHHSM OKAJIMHHU Ta BUKPUILIYBAHHS Hicis 9-ro
TEPMOITUKITY MiKpoc(hep Ha OKpeMHX IUISHKAaX, IO MOJYKHA IOSICHUTH CJIA0KOIO ITOBEPXHEIO
oLty y ¢()OpMOBaHUX METATOKOMIIO3UTAX. 3MiH y (a30BOMY CKJIa/i MOKPUTTIB HE BiOyBa-
€ThCs. TakuM YUHOM, OjiepaHi pe3yJbTaTH CBITYATh PO TEPMOCTIHKICTH 1 TepMOCTaOiIb-
HICTh, @ TAKOX HAJAIOTh YSBICHHS PO MaKCUMaJbHUU Pecypc Ta CTPYKTYPHY CTaOlIbHICTD
JOCITITHIX TTOKPHTTIB.

VY po0oTi BUpIlIEHO HAYKOBO-TEXHIYHY 3a7ayy TEXHOJIOTIYHUX MOXKIMBOCTEH 3aXUCTY
CTaJIeBOI MIOBEPXHI BiJI KOPO31MHOTO Ta TEPMIYHOTO BIUIMBY IIJISIXOM HAHECEHHS eJIeKTPOIyTo-
Bux nokputTiB 3 CB-081'2C 1 651", HamOBHEHNX 30ILHUMH MiKpochepamu aTFOMOCHITIKATHOTO
CKJIay.

HaykoBa 3Hauymiicte poOOTH mossira€ B po3LIMPEHH] ysSBICHb PO KOPO3iiiHI mpolecu B
JIMICTIEPCHO HAITIOBHEHHMX HEOPTaHIYHUMHU MiKpochepaMu MEeTaIOMaTPUYHHIX MTOKPUATTSIX Ta PO
iXHI MakcuMallbHUI pecypc B yMOBaxX TEpMOLMKIIIYHAX HaBaHTaKeHb. [IpakTuuHe 3HaueHHs
OJIEpYKaHUX PE3yJbTATIB MOJIATAE B TEOPETUYHO-EKCIIEPAMEHTAILHOMY OOTpYHTYBaHHI JIOIIi-
JTBHOCTI 3aCTOCYBaHHS €JeKTpoyroBux NOKpUTTiB 13 CB-0812C 1 651", HamoBHEHUX 30IbHUMU
MikpocdepaMu, I epeKTHBHOTO 3aXHUCTy KOHCTPYKIIA B yMOBax IiJBUIICHUX TeMIIeparyp,
TEPMONMKJIIYHUX HAaBAaHTAXKEHb 1 XIMIYHO aKTUBHUX pedoBHH. ColliadbHO-eKOHOMIUYHUH eheKT
po6oTH BKJIIOUAE B ceOe eKCIIepUMEHTAIbHY MPOPOOKY MUTAHHS 3aCTOCYBaHHS BHPOOHHYHX
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BiJIXOJIiB TETIJIOBUX €JIEKTPOCTAHIIIN B TEXHOJIOTISIX CTBOPEHHS] HOBUX KOMITO3UIIIHHUX TOKPUT-
TIB.

BucHoBku. ExcriepuMeHTalIbHO JTOCTIIKEHO KOPO3iiHY CTIHKICTh €IeKTPOAYTOBUX MOK-
putTiB 3 CB-08 i 651", HaMOBHEHUX 30JLHUMH MiKpoc(epaMu aTFOMOCHIIIKATHOTO CKJIaay, Y
cepenoBuINi HapTaTiHY: B pe3ynbrari 3anyproBaHHs mnpotsrom 120...150 mHiB cmoctepira-
€THCS 3MiHA KOJLOPY 3 YTBOPEHHSIM OKHCHOI IUTIBKH Ta 30UIBIIEHHSM pO3Mipy MOBEPXHEBOT
nopuctocTi Ha 10...15 %.

Pesynbrat TeOpeTHIHO-EKCIIEPUMEHTABHIX JOCTIKEHb €)EKTUBHAX KOC(]IIIEHTIB Te-
IUIONPOBIAHOCTI Ta TEPMIYHOTO KOe(ilieHTY JiHIHHOTO PO3MIMPEHHSs, TEPMOCTIHKOCTI 1 Tep-
MOCTa0ITFHOCTI TIOKPUTTIB MOKa3aJM €(PeKTUBHICTh iX BUKOPUCTAHHS B YMOBaX KOPOTKOYAC-
HUX Terio3MiH mpu Temmepatypax 570 °C /10 °C 6e3 cyTTeBHUX 3MiH Yy CTPYKTYpi i pazoBomy
CKJIaI.

Ha mincraBi mpoBeieHUX JOCHIKEHb MOKHA 3pOOUTH BUCHOBKH IIIOJIO JOIIIBHOCTI 3a-
CTOCYBaHHS €JICKTPOYTOBHX MOKPUTTIB 3 CB-08 i 651", HaIIOBHEHUX 30JIbBHUMHU MiKpochepamu
AIFOMOCHJIIKaTHOTO CKJIAJy, B TEXHOJIOTISIX 3aXUCTy Ta BiJHOBIICHHS JieTajel 1 KOHCTPYKIIH
XiMigHOTO 00 atHaHHS. [IepCIeKTHBY MOAAITBIHX JTOCITIKEHB TTOB’ SI3aHO 3 PO3POOKOIO IMpaK-
TUYHUX peKOMEHIAMIH 3 TX eKCIuTyaTarfii.
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CORROSION RESISTANCE AND HEAT PROTECTIVE PROPERTIES
OF COMPOSITE COATINGS FILLED WITH ASH MICROSPHERES

Modern branches of chemical production, which are associated with the development of light industry, cosmetology,
pharmacy, will require the introduction of new materials and coatings with increased corrosion resistance and thermal
protection properties. Possible ways to solve this important scientific and technical problem include finding resource-saving
technologies, for which the authors consider the use of promising raw materials to create new composite coatings. These
promising materials include ash microspheres of aluminosilicate composition, which are waste from thermal power plants
operation. The coating is applied by electric arc method on a steel substrate with carbon steel grade A284Gr.D (Cm3) (GOST
380-2005). For their formation, continuously stretched welding wires of ferrite-perlite structure of brand 1066 (65I') (GOST
14959-79) and low-carbon welding wire of brand ER346 (Cs-08) (GOST 2246-70) were used. The aim of the work is the
theoretical and experimental studies of corrosion resistance and heat-protective properties of coatings.

The corrosion resistance of coatings in naphthalene medium has been experimentally studied: as a result of immersion
for 120... 150 days there is a change in color with the formation of an oxide film and an increase in the size of the surface
pores by 10... 15%. The results of theoretical calculations of effective coefficients of thermal conductivity and thermal linear
expansion for different filling with microspheres are given. The stability of thermophysical properties was experimentally
confirmed by studies of heat resistance and thermal stability of coatings sprayed on a steel substrate with carbon steel grade
A284Gr.D (Cm3) (GOST 380-2005), under cyclic loads at temperatures of 570 °C/ 10 °C. The obtained results highlight the
feasibility of using electric arc coatings with ferrite-perlite structure of brand 1066 (651) (GOST 14959-79) and low-carbon
welding wire of brand ER346 (Ce-08) (GOST 2246-70), filled with ash microspheres of aluminosilicate composition in
technologies for protection and restoration of parts and structures of chemical equipment. The scientific significance of the
work includes the expansion of ideas about corrosion processes in dispersed metal-matrix coatings dispersed with inorganic
microspheres and about their maximum resource under conditions of thermocyclic loads.

Key words: naphthalene resistance; heat exchange; heat resistance; thermal stability; structure; electric arc spraying.
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