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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTuyHHUX pyOpHK: 81.33.33.13

Tema guceprauii:
1. TutaHOAasiTOBaHI Ta XPOMOAJIITOBaHI IOKPUTTS 3 6ap'€pHUM IIApOM HITpUIy TUTaHY Ha ctaii 12X18H10T

2. Titanoaluminized and chromoaluminized coatings with titanium nitride barrier layer on steel 12X18H10T

Pedepar:

1. Inceprarlist pUCBsAY€HA AOCHIIKEHHIO (Pa30BUX Ta CTPYKTYPHUX [1IEPETBOPEHD I0BEPXHEBOI 30HU T2 OCHOBU HA
crauni 12X18HI10T B npoueci HaHeceHHs 6araTomapoBUx JUPY3iliHMX TUTAHOAIITOBAHUX i XPOMOAJIITOBAaHUX
IIOKPUTTIB 3 6ap'epHUM L1apoM HiTpuay Tutany TiN. [lysi OTpMMaHHS TOKPUTTIB 3aIIPOIIOHOBAHO I10€IHAHHS
MeTony (i3sMYHOrO OCaIKEeHHs 3 Ta30Boi ¢asu HiTpuay TMTaHy TiN 3 HacTynHoO0 1udys3iliHOI MeTai3allielo
THUTAaHOM i aJIIOMiHiEM, XDOMOM i ayIfOMiHieM, a30TyBaHHS 3 HACTYIHOIO AM(PY3ilfHOIO MeTai3alielo TUTAHOM i
amoMiHieM. BcranosineHi (isuko-ximMiuHi yMOBU Ta paljioHanbHi pexxumu npouecy audysiriHoi mertanizauii,
nocinxeHi paszoBuil Ta XiIMIYHUI CKIaAU, CTPYKTYpa Ta MiKPOTBEPJiCTb, KIHETHKA POCTY Ta MEXaHi3M
CTPYKTYPOYTBOPEHHS ITOKPUTTIB. BU3Ha4YeHi >KapOCTiiKiCTh, KOPO3iliHa CTIMKICTh Ta 3HOCOCTIMKICTb CTali
12X18H10T 3 oTpruMaHuMU B pOOOTi TIOKPUTTSIMU. BCTaHOBJIEHO, 10 OCHOBHUMU CTPYKTYPHUMU CKJIaJIOBUMU, 11O

BA3HAYaIOTh BUCOKY MIKPOTBEPAICTh, XaPOCTiNKiCTh, KOPO3iHY CTilKiCTb, 3HOCOCTINKICTb B YMOBaX TEPTS



KOB3aHH$ 6€3 3MalllyBaHHS, € C(OOPMOBAHUI B KOMIJIEKCHOMY IIOKPUTTi 6ap'epHuii map HiTpuay tutany TiN Ta
30HA CIIOJIYK. BusiBnieHi 6ap'epHi Bnactusocti mwapy TiN, Skuil Ipyu TUTAaHOAJITYBaHHI, XpOMOAJIiTyBaHHI 3MEHILy€E
IvyailiHe IPOHMKHEHHS HACUYYIOUUX €JIEMEHTIB B OCHOBY, a €JIEMEHTIB OCHOBU B OKPUTTs. KitouoBi cioBa:
crasnb 12X18H10T, TutaHoasiTyBaHHs, XPOMOAJIITyBaHHS, KapOif, TUTaHy, HITPUJ, TUTAHY, 6ap'€pHUI AP, IOKPUTTS,

MIKPOTBEPZICTD, )KapOCTIiNKiCTh, KOPO3iliHa CTiMKICTb, 3HOCOCTINKICTD

2. Thesis deals with the study of phase and structural transformations of the surface zone and the basis on steel
12X18H10T during the deposition of multilayer diffusion titanoaluminized and chromoaluminized coatings with a
barrier layer of titanium nitride TiN. To obtain the coatings we proposed combination of the method of physical
vapor deposition of titanium nitride TiN followed by diffusion titanium and aluminum metallization, chromium and
aluminum metallization, nitriding with subsequent diffusion titanium and aluminum metallization. Physical and
chemical conditions and rational modes of diffusion metallization process are established, the phase and chemical
composition, structure and microhardness, growth kinetics and mechanism of structure formation of coatings are
researched. Heat resistance, corrosion resistance and wear resistance of steel 12X18H10T with obtained coatings
are defined. It has been found that the main structural components that determine high microhardness, heat
resistance, corrosion resistance, wear resistance in sliding friction conditions without lubrication are the barrier
layer of titanium nitride TiN formed in a complex coating and connection area. The barrier properties of TiN layer
which reduces diffusion penetration of saturating elements into the basis and elements of the basis into the
coating at titanoaluminizing, chromoaluminizing are defined. Key words: steel 12X18H10T, titanoaluminizing,
chromoaluminizing, titanium carbide, titanium nitride, barrier layer, coating, microhardness, heat resistance,

corrosion resistance, wear resistance
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