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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHX PyOPHK: 81.09

Tema gucepranii:
1. DopmyBaHH4 aJliTOBAaHUX IIOKPUTTIB HA KOHCTPYKUiMHUX MaTepiasax /11 KOKCOXiMiYHOrO BUPOOHUIITBA B YMOBAx

CaMOPO3IOBCIO/IKYBaJIIbBHOTO BUCOKOTEMIIEPATYPHOTO CUHTE3Y

2. Formation of aluminized coatings on structural materials for coke-chemical production under conditions of self-
propagating high-temperature synthesis

Pedepar:

1. IncepraniiiHna po60Ta IPUCBAYEHA PillIEeHHIO aKTyaJIbHOI HAyKOBOI 33Jjadi y rajysi MaTepiaJlo3HaBCTBA, a CaAMe —
(opMyBaHHS HOBUX aJliTOBaHUX [TOKPUTTIB HA KOHCTPYKLIMHMAX MaTepiasax A1 KOKCOXiMiYHOrO BUPOOHUIITBA
METOJIOM CaMOPO3IOBCIO/IKYBaJIbHOTO BUCOKOTEMIIEPATypHOro cuHTte3dy (CBC) ns nigBuieHHs ix
eKCIulyaTaliliHuX BiacTUBOCTEN. [IpecTaBIeHO pe3yibTaT TEPMOIMHAMIYHOTO MOJIE/II0BaHHS y 6araTo-
KOMIIOHEHTHMX HAaCHMYYIOUUX CEPeAOBUIIAX IPU ajiTyBaHHi B ymoBax CBC. [JoBenieHo, 10 y Jiana3oHi TEMIIEpaTyp
700-1500 K nponyktu po3knanaHHs aktuaTopis (AlF3, NH4I, NH4F) pearyioTs i3 jieryiounmu eJeMeHTaMH, 10
BXOZsTh 10 CBC-UXT 3 yTBOPEHHSIM ra3onofi6HuX 3'eiHaHb. 3i 361/1bLI€HHSM TeMIIEPATypPH, KiJIbKiCTb IPOAYKTIB y
ra3onofioHi ¢asi 3pocrae Ta BULINSIOTHCS KOHAEHCOBaHI NPOAYKTU. BU3HaYeHO AT CTafill IPOTiKaHHS IPOLECY
OTPUMAaHHS JIETOBAHUX aJIiTOBAHUX IIOKPUTTIB Ta TEMIIEPATYPX CaMO3ala/IIOBAHHS | MAKCMMAJIbHI TeMIIEpaTypu B

3aJIEXKHOCTI Bifl KizlbKOCTi XxpoMucToi cknanosoi B CBC-muxTi. JlocaimkeHo CTpyKTypy, Ga3oBuil CKJIaz, Ta XapakTep



PO3IOiy JIETYIOYMX €JIEMEHTIB I10 TOBIIUHI aJliTOBAHUX IIOKPUTTIB. OTPUMAHO BOJIbTAMIIEPOTPAMU TA BCTAHOBJIEHI
3aJ1€KHOCTI KOPO3iHOI CTIMKOCTi IOKPUTTIB Bifi TUITy JIETYBaHH4. 3aJ1€;KHOCTI 3/IMIIKOBUX HAIPYT, MiKDOTBEPIOCTI
I10 TOBILMHI, 3HOCOCTIMKICTb OTPMMaHUX aJIiTOBAHUX NOKPUTTIB ONUCYIOTHCS IIOJIIHOMOM II'SITOTO MOPSIIKY, 110
I03BOJINJIO BCTAHOBUTHU PallioHa/IbHI pesKuMU ix pOpMyBaHHS. BCTaHOBIIEHO, [0 HA IOBEPXHI CTasli 45 BUHUKAIOTh
CTHCKaIO4i HAIIPYTH, AKi JOCATaloTh [pU JIeryBaHHi: XpoMoM - 200-220 MIla, tutanom - 160-180 MIla, KpemMHieM -
100-110 MIla. Po3pob6ieHo edheKTUBHUI MaJIOBiIXOIHUI T€XHOJIOTIYHUM MPOLeC OTPUMAaHHS JIETOBAHUX
aJliTOBaHMX IIOKPUTTIB HAa KOHCTPYKLiMTHMX MaTepiasax, NpalolndiX B yMOBax KOKCOXiMiYHOTO BUPOOHUIITBA.
PesynbTat po60TH anpo6oBaHo B ymoBax [IpAT «3anopi>kkokc». Kilo4oBi cjioBa: aniTyBaHHS, IOKPUTTS, CTaJIb,

JIETYBaHHS, KOKC, KOPO3isl, XKapOCTilKiCTh, 3HOCOCTINKiCTb, CUHTE3.

2. The dissertation is devoted to solving an urgent scientific problem in the field of materials science: the
formation of new aluminized coatings on structural materials for coke production using self-propagating high
temperature synthesis (SHS) to increase their operational properties. The results of thermodynamic modeling in
multicomponent saturating media during alimentation under SHS conditions are presented. It was proved that for
the temperature range of 700-1500 K, the decay products of the activator (AlF3, NH4I, NH4F) react with alloying
elements included in SHS batch with the formation of gaseous compounds. With increasing temperature, the
amount of products in the gaseous phase increases and condensed products are released. Five stages of the
process of obtaining doped aluminized coatings, the temperature of self-ignition, and the maximum temperature
of the amount of chromium component in the SHS mixture were established. The structure, phase composition,
and distribution pattern of alloying elements are investigated. Voltammograms were obtained and the
dependences of the corrosion resistance of the coatings on the type of alloying were established. Dependences of
residual stresses, microhardness in thickness, and wear resistance are described by fifth-order polynomial, which
made it possible to establish rational modes of their formation. It has been established that compressive stresses
arise on the surface of steel 45, which they attain upon alloying: with chromium 200-220 MPa, titanium 160-180
MPa, and silicon 100-110 MPa. An efficient low-waste technological process of obtaining alloyed alitated coatings
on structural materials operating under conditions of coke-chemical production has been developed. The results
of the work were tested in the conditions of JSC "Zaporizhcox". Key words: aluminizing, coating, steel, alloying,
coke, corrosion, heat resistance, wear resistance, synthesis.
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