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

Tema gucepranii:
1. DopmyBaHHS JIETOBAaHUX TUTAHOBUX ITOKPUTTIB Ha KOHCTPYKLIMHUX MaTepiasax B YyMOBax

CaMOPO3IOBCIO/IKYBaJIIbBHOTO BUCOKOTEMIIEPATYPHOTO CUHTE3Y

2. Formation of doped titanium coatings on structural materials under conditions of self-propagating high
temperature synthesis

Pedepar:

1. lucepraniiiHa po6oTa npucBsYeHa po3pooili HOBUX TUTAHOBUX NTOKPUTTIB, JIETOBAHUX aJIIOMiHiEM, KDEMHIEM i
XPOMOM Ha BYyTJIELIeBUX CTaJIIX (CTasb 20, cTanb 45, cTanbpy8) B yMOBax TEIJIOBOTO camo3aiiMaHHs CBC-muxT.
JocmiKeHo BIJIUB JIETYIOUUX €JIEMEHTIB i po3po06sieHo onThMasbHi ckiagyu CBC-muxT. 3 ypaxyBaHHSIM BILJIUBY
TEeMIIEpPaTypH i 4acy i30TepMivyHOi BUTPMMKHU Ha (Pi3MKO-MexaHiuHi Ta eKcIulyaTalliliHi BJ1aCTUBOCTI CTalel
BU3Ha4€Hi e(peKTUBHI pexxuMu 06po6KU. BCTaHOBJIEHO, 10 HANMO/IBII BUCOKI €KCIIyaTallilfiHi XapaKTepUCTUKI
KOHCTPYKLIMHMAX MaTepiasiB 3 6araTOKOMIOHEHTHUMU TUTAHOBUMHU MIOKPUTTSIMU 3a6e3nedytoTs CBC-muxTu
HacTynHoro cknany: 20-25% XpoMUCTOI CKIai0Boi, 22-25% TUTaHy, 5—7% Xxpomy, 8-11% kpemsiro, 10-15%
anmoMiHilo, 6% aktuaropa (12, NH4Cl) i 6anactHoro marepiany (Al203) - pemra. Jocig>keHO 3aKOHOMipHOCTI
BILJIUBY XPOMUCTOI CKJIa0BOI i jieryiounx eneMeHTiB B CBC-1MXTi Ha MakKCUMaJbHy TEMIIEPATYPY IIPOLECY i

TeMIIepaTypy 04YaTKy caMo3aliMaHHs, a TAaKOX 00J1aCTi BilCyTHOCTI TeIJI0BOi XBUJI. BusiByieHO, 1110 Y IOPiBHSHHI 3



nudys3iiiHOoi 06pO6KOIO B i30TEPMIUHUX YMOBAX, KapocTilikicTs CBC-1OKPUTTIB 36ibyeTses B 1,9-2,5pasa,
KopoailiHa cTifikicTs B 1,5-1,9 pasu, 3HococTiiikicTs B 1,8-2,0 pasu, aaresiiiHa minHicts B 1,25-1,31 pa3uy, piBeHb
3aJIMIIKOBUX HAIIPY>X€Hb CTUCKY 36i/bL1yeThCs Ha 17-28%, MIKpOKPUXKiCTb 3MeHIyeThCs B 1,18-1,24 pasu. Hosi
TUTAHOBI IIOKPUTTS, JIETOBAaHI XpPOMOM i aJIIOMiHi€M 1 TEXHOJIOTIA X OTpUMaHHS IPONILIIN SOCIiAHO-TIPOMUCIIOBE
BUIIPOOYBaHHs B ymoBax KII «Bogokanan» (M. 3anopixoks) i IIpAT «3anopixkoke». Kito4oBi cyioBa: cuHTe3,

TEIJIOBE CaMO3aliMaHHs, TIOKPUTTS, MaTepiaJl, JIETYBaHHS, 3HOCOCTINKICTh, MIKPOTBEPIiCTb, MiKPOKPUXKICTb.

2. The thesis is devoted to the development of new titanium coatings doped with aluminum, silicon and chromium
on carbon steels (steel 20, steel 45, steel U8) under the conditions of thermal self-ignition of SHS-charge. The
effect of alloying elements was studied and optimal compositions of SHS -charge were developed using the
method of mathematical planning of an experiment. Taking in to account the effect of temperature and time of
isothermal exposure on the physico-mechanical and operational properties of steels, the optimum treatment
conditions were determined. It has been established that the highest performance characteristics of structural
materials with multicomponent titanium coatings are provided by the SHS- charge of the following composition:
20-25% of the chromium component, 22-25% of titanium, 5-7% of chromium, 8-11% of silicon, 10-15% of
aluminum, 6% activator (12, NH4Cl) and ballast material (AI203) - the rest. The regularities of the influence of the
chromium component and alloying elements in the SHS charge on the maximum process temperature and the
temperature of the onset of self-ignition, as well as the region of the absence of a heatwave, are investigated. It has
been established that compared with diffusion treatment under isothermal conditions, the heat resistance of SHS
coatings increases 1,9-2,5 times, corrosion resistance 1,5-1,9 times, wear resistance 1,8-2,0 times, the adhesives
treng this 1,25-1,31 times, the level of residual compressive stresses increases by 17-28%, and micro britt leness
decreases by 1,18-1,24 times. New titanium coatings alloyed with chromium and aluminum and the technology for
their production have passed pilot testing in the UC Vodokanal (Zaporozhye) and PJSC Zaporozhoks (Zaporozhye).
Keywords: synthesis, thermal autoignition, coating, material, alloying, wearresistance, microhardness,
microfragility.
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