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T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS
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JlaTa 3axHcCTy: 27-12-2016

CreniaJbHICTh 32 OCBiTOIO: 8.05040304

Micue po6otu 3,qo6yBaqa: HanjionasnpHui TeXHIYHUI YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN
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Kopg 3a €IPIIOY: 02070921
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dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu
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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Indp cneuniasnizoBaHoi BYU€HOI pajaH (pa30Boi crieniasizoBaHOi BYUEHOI pazu): /1 26.002.12

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit

NOJIITEXHIYHUI iHCTUTYT iMeHi Irops CiKopcbKOro" IHCTUTYT €HEPro36epeKeHHs Ta €EHEPrOMEHEIKMEHTY
Kopg 3a €IPIIOY: 247571500

Micue3HaxoaKeHHS: ByJ1. Bopmariseska 115, M. Kuis, KuiBceka 06s1., 03056, Yrpaina

dopma BaacHOCTI:
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InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii

MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa>keHHs: 03056, m.Kuis, np.ITlepemoru, 37
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 53.49.21

Tema guceprauii:
1. 3MifHEHHSI cIy1aBiB 3HOCOCTIMKUMU IIOKPUTTSIMU Ha OCHOBI 60punHUX Pa3 cPOPMOBAHUX B MAarHITHOMY I10JIi

2. Strengthening alloys with wear resistant coatings based on boride phases formed in the magnetic field

Pedepar:

1. Incepraniiina po60Ta IPUCBIY€HA BUPIIEHHIO HAYyKOBO-TEXHIYHOTO 3aBAAHHS 3 MiIBULLIEHHS PiBHS (Pi3UKO-
MEXaHIYHUX Ta eKCIUIyaTalillHMX BJIACTUBOCTEN [TOBEPXHi CTajell Ta CIUIaBiB IUIIXOM (POPMYBaHHS 3MilJHEHUX
mapiB fudy3iiiHUM 60pyBaHHSM Ta OOPOMiIIHEHHSIM Y MarHiTHOMY I10JIi. YIleplie ojep>kaHi HOBi laHi IIpo
CTPYKTYpHO-(}a30Bi 3MiHU B [U]y3iliHOMY 60pUIHOMY IIapi, OTPUMaHOMY Ha CTajsX Ta CIlaBax mif giero 3MII.
Bussneno, mo HaknaganHsa 3MII npusBoauTh 0 Nepepo3noziny KiabKiCHOro CHiBBiAHOMEHHS 60puiHuX (a3 y
[IOBEPXHEBUX LIapax, 3MiHU [1epiofiB KPUCTANTIYHOI I'PATKU Ta 3MEHILIEHHS 00'eéMy eJIeMEeHTapHUX I'PaTOK OOPULHUX
¢da3. BcraHosieHo, 1o 3actocyBaHHs 3MII npu 60pyBaHHi Ta 60POMiIHEHH] TOPIBHSIHO 3 TPANULIIHUAM,
IIPU3BOJIUTS JI0 3pOCTaHHS B 1,5-2 pasu TOBIMHYU 60PUIHMX MIAPiB 32 OAHAKOBI TepMiHU IUPY3iliHOrO HACUYEHHSI.
[TokaszaHo, mo ¢GopMyBaHHS G0PUIHOTO IIOKPUTTS HA BYIJIEL|€BUX CTaJISX [IPY HACUYEHHi 60pOM 32 OIHOYACHOI il

3MII npu3BOLUTh [0 MiABULIEHHS MiKPOTBEPIOCTI 60pUIHUX mapiB, CPOPMOBAHMX HA BYIJIEL€BUX CTAJISX, Ha 1,5-2



I'TIa (19-20 I'Tla), xpoMmoMapraHueBux ctansix Ha 4-5 ['Tla (19-19,5 I'Tla), TBepaux crnaBax Ha 2-3 I'Tla (30-31I'Tla), mo
IIOB'13aHO 3i 3MEHIIEeHHSIM 00J1acTell KOrepeHTHOro PO3CilOBaHHS; MiABUILEHHS TpimuHocTiiKocTi B 1,3 pasu (KIC =
2,2 MIla-m0,5) Ta Hanpy>KeHHs CKOJII0BaHHS B 1,4 pazu (345 MIIa), 3MeHIIeHHs XapaKTepUCTUK LOPCTKOCTI
noKpuTTiB - Ra B 1,3 pa3u ta Rz B 1,2 pasu i, Ak HacigoK, NigBULIIUTY NTpalLle3]aTHICTb JieTanel 3 60pUIHUMU

NOKpUTTSIMU B 1,5-1,7 pasn.

2. Dissertation is dedicated to the solution of scientific and technical problem of increasing the level of physical-
mechanical and operational properties of steels and alloys surface by forming strengthened layers by diffusion
boriding and complex boron and copper saturation in the magnetic field. New data about structural and phase
changes in the diffusion boride layer obtained on steels and alloys under the action of external magnetic field
(EMF) is obtained for the first time. It is shown that the imposition of EMF leads to a redistribution of boride phase
proportion in the surface layers, changes of crystal lattice periods and the decrease of volume of elementary
boride phase lattices. It is established that the use of EMF during boriding and complex boron and copper
saturation, compared with traditional one, leads to the increase of boride layers thickness in 1.5-2 times for the
same periods of diffusion saturation. It is shown that the formation of boride coating on carbon steels at boron
saturation with simultaneous action of EMF leads to the increase of microhardness of boride layers formed on the
carbon steels by 1.5-2 GPa (19-20 GPa), on the metastable austenite Cr-Mn-N steels by 4-5 GPa (19-19.5 GPa), and
on the hard alloys by 2-3 GPa (30-31 GPa), that is associated with a decrease of coherent scattering regions;
increase of crack resistance in 1.3 times (K1C = 2.2 MPa - m0,5) and tension of spallation in 1.4 times (345 MPa), as
well as the decrease of coatings roughness characteristics - Ra in 1.3 and Rz in 1.2 times and as a consequence the
increase of the operability of parts with boride coatings in 1.5-1.7 times.
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