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PE®EPAT

O06BbeM AUIIIOMHOM paboThl 63 CTpaHUIIbI, B HEM COAEPKUTCS 17 PUCYHKOB,
8 Tabmuil, 63 6nbaMorpaUIeCKUX HCTOYHUKOB.

KiroueBblie ¢j10Ba: aHTUKOPPO3UOHHBIE MOKPBITHUS, CTajlb, IIUHK, YIJIepo,
CWJIMKATHasi MaTpuIla, KOppo3usi, KaToAHAas 3aluTa.

OO0beKThl HCCJIeI0BAHUA: 3AIIUTHBIE CHJIMKATHBIC MOKPBHITUS Ha CTaJIH C
HAIOJIHUTEIISIMU U3 MOPOIIIKOB IIMHKA U TepMopaciierienHoro rpagura (TPI).

Hean padoTbl: pazpaboTaTh COCTaBbl KOMIIO3UIIMNA HA OCHOBE CHIJIMKATHOM
MaTpHIbl U HAMOJHUTENS — cMecH mopoinka nuHka ¢ TPI', ycnoBusi HaHeceHus
KOMITO3UIIMOHHBIX TOKPBITUM [JIs1 3alllUThl CTajdd OT KOPPO3UM M OMNPENETUTh
3G ()EKTUBHOCT, M MEXaHWU3M O3TOH 3alIUThl C TMOMOIIBIO AIEKTPOXUMHUYECKUX
HUCCIIeI0OBaHUMH.

MeToabl HCCIAEAOBAHMI: CKaHUPYIOWIAA OJJIEKTPOHHA MHUKPOCKOMUSA,
PEHTTEHOCTPYKTYPHBIM MHUKpPOAHalu3, KOPPO3UOHHBIE WCHBITAHUS METOJaMHU
BOJIbTAMIIEPOMETPUH U U3MEPEHUS MOTEHIMAA PAa30MKHYTOM LIENU, ONPEAECICHUE
CBOMCTB TOKpPBITUH (aare3usi, MOPUCTOCTh, BOJOCTOMKOCTh, KOPPO3HMOHHAS
YCTOWYUBOCTB ).

Pe3yabTarhl paGoThl M MX HayyHasi HOBH3HA: T10J00paH COCTaB
KOMIO3UIIUA Ha OCHOBe >kuakoro kamueBoro crekina (KXKC) m cmemanHoro
HaIOJHUTENS — NOpOoIOK HMHKA U TPI' 171s modydeHus 3allUTHBIX MOKPBITUN Ha
CTaJM; ONPEACIICHbl YCJIOBUSl IMOJATOTOBKM IMOBEPXHOCTU CTalU ISl MOJTYYEHHUS
MOKPBITUMA, 00ECIICYNBAIONIME HAWITYUIINEe MEXaHUYECKHE CBOMCTBA M 3alIUTy OT
KOPPO3UH, a TAKXKE YCJIOBUS MOJYYEHUSI U OTBEPKIACHUS MOKPBITUHN; U3ydeHa HX
aare3usi, BOJOCTOMKOCTb, 3aIlIUTHAS CIIOCOOHOCTh, CTPYKTYpa U €€ U3MECHEHHE B
MPOIIECCE KOPPO3HOHHBIX HMCHBITAHUN B PAcTBOPE XJIOpUIA HATPHs; MPOBEICHbI
UCIBITAHUSI  DJIEKTPOXUMUYECKMMH  METOJaMHU  (BOJIbTAMIIEPOMETPUUYECKOE
UCCIIEIOBAHUE TOBEACHUS CTAIM C MOKPBITHUSMU B PAcTBOPE XJIOpHUAA HATPUS U
perucTpanus M3MEHEHUs NOTEHIMajda Pa30MKHYTOM LN B 3aBUCUMOCTH OT
BPEMEHU HaXOXKJICHHUSI B KOPPO3UOHHOM Cpene).

[Tokazano, 4TO HawIy4lIue 3allUTHBIE CBOICTBA UMEIOT MOKPBITUS Ha
ocaoBe K)XKC ¢ cunmukatHbiM Moaysem 3, coaepkamue 85 + 2 mace. % ITMHKOBOTO
nopomika u 0,2 macc.% TPT', Tonmunoit ~70 MKM, OTBEp>KJI€HHBIE PU KOMHATHOM
TemrnepaTrype He MeHee 73 4. OHu o0ecneunBalOT KaTOIHYIO MOJISIPU3ALINIO CTaJIH,
WX 3alllUTHAasl CIOCOOHOCTh, CYyJs TIO TOKaM KOPPO3WH, BBIINIE, YeM Y
TPAAUIIMOHHBIX  IIMHKOBBIX  TOKPBITUM, TIOJYYEHHBIX METOJIOM TOpSYEro
[IUHKOBAHUSI WJIH DJIEKTPOXUMUUECKUM OCAXKIECHUEM.



POOEPAT

AG'éM aplIoMHaM paboThI 63 cTapoHak, y € 3msiryaenia 17 MaioHkay, 8
Tabmi, 63 010miarpadiuHBIX KPBIHILL.

KirouaBbisi ¢JIOBBI: aHThIKapa3iiiHae MakpbIE, CTalb, LBIHK, BYIISPO/,
ClikaTHas MaTphIla, Kapo3is, KaToaHas adapoHa.

AO'eKThl JacieaBaHHSA: axXxOVHBIS CUTIKATHBIS TAKPBIIII Ha cTall 3
HaIayHsUIbHIKaMi1 3 MMapalikoy IBIHKY 1 TapMapacurudruieHara rpadity (TPT).

MbsTa mpanpl: pacnpanaBailb CKJIaJabl KaMIa3ilplii HA acHOBE CUIIKaTHAi
MaTphILbl 1 HaMayHsJIbHIKA - cyMmecl mapamika IUbiHKY 3 TPI', yMOBBI HaHsiceHHs
KaMIa31bIMHBIX MaKPBINIAY i1 a0apoHbl CTall aJ Kaposil 1 BBI3HAYBIIb
a(eKThIYHACII 1 MEXaHI3M TIdTall abapoHBl 3 JamamMorail dJeKTpaxXiMIdHBIX
JlacyeaBaHHsAY .

Metaabl [gacjeqaBaHHAY: CKaHaBaJlbHAs »JJIGKTPOHHAs MiKpacKaris,
PAHTICHACTPYKTYPHBI ~ MIKpaaHasi3, KapasiiiHblsl BbIIpaOaBaHHI  MeTajami
BOJIbTAMIIEPAMETPbll 1  BBIMSIPIHHS HATOHIBILIY pa3aMKHyTara JIaHIYTY,
BBI3HAUYRHHE YJIACIIBACIAY MaKPBIIY (aaresis, ciTaBaTacilb, BOJAyCTOMIIBACIIb,
KapasiiiHas YCTONIIBaCIb).

Boiniki mpanml i ix HaBykoBasi HaBi3Ha: nagabpaHbl CKJIa/ KaMITa3ilblid Ha
acHoBe KasieBara Bajkara mikia (KBIII) 1 3Memanara HanayHsulbHIKA - Mapaiiok
ublHKY 1 TP ju1st atpeiMaHHsl aXOYVHBIX MAKPBIIIAY HA CTajl; BbI3HAYAHBI YMOBBI
NAJPBIXTOVKI MaBEPXHI CTall JUIsl aTpbIMaHHS MAKPBIIIAY, SKis 3a05CIeYBaIOIb
HaAWJIENIIbIl MEXaHIUHbISA YiaciiiBacii 1 abapoHy aj Kaposli, a Takcama YMOBBI
aTpbIMaHHS 1 allBep/KaHHS MaKPBIIIY; BEIBydaHa 1X ajaresis, BaJayCTONIIBACIIb,
axoyHasi 3JI0JIbHACIIb, CTPYKTypa 1 si€ 3MSHEHHE Y TMpaidce Kapas3iiHbIX
BbITIpaOaBaHHSAY Yy pacTBOPBI XJAPBIAY HATPBIIO; TPaBEA3€HBI BbIMpaOaBaHHI
AJIEKTPaxXiMIYHbIMI MeTajaMi (BOJbTaMIIEpaMeTphIYHAE JlaciielaBaHHE MaBO31HAY
CTaJi 3 TaKPBIIIAMI Y PpacTBOPBHI XJIapbIAy HATPBIIO 1 PATICTpAIbIS 3MEHBI
NATAHIBIUTY pa3aMKHyTara JaHIYTy ¥ 3aleXHacil aj 4Yacy 3HaXO/DKaHHS ¥
Kapa31iHBIM acsApOJII3i).

[TakazaHa, mMTO HAWJEMIIBIA aXOYHBIS YiacIliBacIli Marollb MaKphIIl Ha
acHoBe KBIII 3 cimikatHeiM Momynem 3, skis 3msmgarons 85 £ 2 mac.%
npiHKaBara napaimka 1 0,2 mac.% TPI', taymrasiaéit ~70 MM, ariBep/KaHbls TPbI
nakaéBail TAOMIeEpaTypsl He MeHII 3a 73 4. SHbI 3a0scredyBarolb KaTOAHYIO
NasaphI3albli0 CTalll, 1X axoyHas 3/J0JbHACI(h, MAPKYIOUbl Ta TOKax Kapo3sii,
BBIIIDM, YBIM Yy TPAIBIIBIAHBIX IBIHKABBIX MAKPHIIIAY, aTpPhIMaHBIX MeETajaam
rapadara IbIHKaBaHHS 11l 2JICKTPaxiMIYHBIM acaJPKIHHEM.



ABSTRACT
The volume of the thesis is 63 pages, it contains 17 figures, 8 tables, 63
bibliographic sources.
Keywords: anticorrosive coatings, steel, zinc, carbon, silicate matrix,
corrosion, cathodic protection.
Objects of study: protective silicate coatings on steel with fillers from zinc

powders and thermally split graphite (TSG).
Objects of study: protective silicate coatings on steel filled with zinc
powders and thermally split graphite (TSG).

Purpose of the work: to develop the compositions based on a silicate
matrix and a filler - a mixture of zinc powder with TSG, the conditions for
deposition of composite coatings protecting steel from corrosion, and to determine
the effectiveness and mechanism of this protection using electrochemical studies.

The results of the work and their scientific novelty: the composition
based on potassium liquid glass (PLG) and a mixed filler of zinc and carbon
powders to obtain protective coatings on steel was found; the conditions of the
steel surface preparation for coatings deposition were determined, which provide
the best mechanical properties and protection against corrosion, as well as the
conditions for obtaining and curing coatings. Their adhesion, water resistance,
protective ability, the structure and its change in the process of corrosion testing in
sodium chloride solution were studied. The tests were carried out by
electrochemical methods, such as voltammetric study of the behavior of steel with
coatings in a sodium chloride solution, and registration of the change in the open
circuit potential depending on the time spent in a corrosive environment.

It has been shown that coatings based on PLG with silicate modulus 3,
containing 85 + 2 wt.% zinc powder and 0.2 wt.% TSG, ~70 um thick, cured at
room temperature for at least 73 h, have the best protective properties. They
provide cathodic polarization of steel, their protective ability, judging by corrosion
currents, is higher than that of traditional zinc coatings obtained by hot dip
galvanizing or electrochemical deposition.



