O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0421U104076
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 28-12-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Crynenenp Cepriit ®enopoBuy

2. Studenets Sergii F.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 05.03.01

Ha3zBa HayKoBOi cIeniaJbHOCTI: [Tponecy mexaHiyHOi 06PO6KH, BEPCTATH Ta iHCTPYMEHTH

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucCTy: 23-12-2021

CrneniaJbHICTh 3a OCBITOIO: TexHOJIOTiS MAIMHOGY/TyBaHHS, METAIOPIi3aJibHi BEPCTATH Ta iIHCTPYMEHTH

Micue po6oTH 34,00yBayva: IHcTuTyT HaATBEPAMX MaTtepiais im. B. M. Bakyna HanjionasnbHoi akagemii Hayk

Ykpainu

Kopg 3a €IPIIOY: 05417377

Micuesﬂaxo,lI)KeHHﬂ: ByJI. ABTO3aBOJICbKa, Oya. 2, M. KuiB, 04074, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK Ykpainu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Creniaai30BaHOl BYEHOI pagu): [l 26.230.01

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT HaATBEPAUX MaTepiasis im. B. M. Bakyss

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417377

Micuesnaxo,zm(eﬂnﬂz ByJI. ABTO3aBO/ZICbKa, Oya. 2, M. KuiB, 04074, YkpaiHa
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

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

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI OCOOH: [HCTUTYT HaATBEpAUX MaTepiasis im. B. M. Bakyns
HaujonasnpHoi akagemii Hayk YKpaiHu

Kopg 3a € IPIIOY: 05417377

Micue3HaxoaKeHHS: BYJI. ABTO3aBOJICbKa, Oy, 2, M. KuiB, 04074, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 55.29.33.41

Tema guceprauii:
1. TTigBuIeHHS eKCIUTyaTalliHUX XapaKTePUCTUK Pi3ajibHUX ITPOTSDKOK 3 MIBUIIKOPI3albHUX CTajeil 1Jj1st 0OOpoOKu

YaBYHHUX JeTajieil MoAu(iKyBaHHSIM [1I0BEPXHEBOTO Mapy 6€3BOJHEBUM iOHHMM a30TyBaHHIM

2. Improving the performance of cutting broaches from high-speed steels for processing cast iron parts by
modifying the surface layer by hydrogen-free ion nitriding

Pedepar:

1. B pe3ynbTaTi BUKOHaHHS pOGOTH BUPilIeHO HAYKOBO-TEXHiUHEe 3aBJaHHs, 1110 Ma€ BaXKJIMBe 3HAYEHHS [1JIs1
MaIIMHOOYyBaHHS, sIKe MOJISITa€e y MiIBUIeHH] eKCIITya-TalliffHUX XapaKTepUCTUK Pi3aJbHOTO IIPOTSKHOTO
iHCTPYMEHTY, 10 3aCTOCOBYETHCS IPU 0OPOOILIi YaBYHHUX JI€Tajlel, 32 paxyHOK Mogudikallii po604nx OBEPXOHb
iH-CcTpyMeHTy 6e3BOHEBUM i0HHUM a30TyBaHHSM (BIA). BctaHOB/IEHO, 110 Ha6ibLIe MiIBUIEHHS
eKCIUlyaTalillHuX XapaKTepUCTUK iH-CTPYMEHTY BifOyBaeTbCsl IpU popMyBaHHI BIA Ha ioro po6ounx MoBepXHIX

MO 1(}i-KOBAaHOTO NOBEPXHEBOTO APy TOBUMHOW ~ 80 MKM y ckiagi: oo-¢asa (Fe4N) - 20%, o-¢asza (Fe2N + Fe3N) -
70%, inmi cionyku - 10%. [IpoBeneHi nocinkeHHs 1oKa3a-Jju, o 3actocyBanHs BIA nsa mopudikaunii po6oynx

[IOBEPXOHb Pi3asIbHUX MPOTSIKOK 3i cTasi PEMS 3a6e3nedye ninBuieHHs ix CTikocTi go 12 pasis npu o6po6ii



OTBOPpIB B 4aByYHHUX JeTainsax (HB 1,6 - 2,2 T'Tla). [Toganbsmuii po3BUTOK OTPUMAJIO MOJIOKEH-HS [P0 BUPIIAJIbHY
POJIb XapaKTePUCTUKN 0O6POOII0BAaHOTO MaTepiany Sk (CIpaBKHE HallpyKeHHsI pyHYBaHHS) B BUBHAUEHHI CUJIU
pizanns. OTpuMaHo piBHSHHS Ha ii 0C-HOBI [1J151 pO3paxyHKy CUJIM [IPOTTyBaHHS IIPU 0OpOOLi OTBOPIB B YaBYHHUX
IeTassix. BcTaHOB/IEHO, 1[0 BUKOPUCTAHHS a30TOBAHUX Pi3ajIbHUX IPOTSKOK 3a0e3nedye (pop-MyBaHHS IOPCTKOCTI
06po6ieHoi noBepxHi Ra 2,7 - 3,8 MkM (B 1,4 pa3u MeHIle, HDK IpY BUKOPUCTAHHI 3BUYAMHUAX IIPOTSDKOK) IIPU
30epiraHHi CTasaoro xapakrepy Opmy-BaHHS TaKOi LIOPCTKOCTI IPOTSATOM BCbOT'O N€Piofly EKOHOMIYHOI CTilIKOCT]
iHcTpyMeHTy. Pe3ysnbTat po60TH MPOMILIIN AOCIiZHO-IPOMHUCIJIOBY NIEPEBIPKY B YMOBax mif-npuemcrsa [TAT

"Timpocuna AIIM" M. KpOnIMBHULIbKUIA.

2. As a result of the work, a scientific and technical task was solved, which is im-portant for mechanical
engineering, which is to improve the performance of cutting broaching tools used in the processing of cast iron
parts, by modifying the working surfaces of the tool with anhydrous ion nitriding ion nitriding (AIN). Studies have
shown that the use of AIN to modify the working surfaces of cut-ting broaches made of steel P6M5 provides an
increase their tool life up to 12 times when machining holes in cast iron parts (HB 1.6 - 2.2 GPa). It is established
that the greatest increase in the performance of the tool occurs during the formation by AIN on its working
surfaces of a modified surface layer with a thickness of ~ 80 um in the composition: o'-phase (Fe4N) - 20%, o-phase
(Fe2N + Fe3N) - 70%, 10% - other compounds. The method of X-ray spectral analysis shows that by varying the
parameters of the AIN mode it is possible to obtain in the modified layer different levels of residual microstresses,
which directly affect the formation of microcracks when applying to the contact surface of the tool workloads. It is
proved that the increase in the stability of the tool is explained by the for-mation on its working surfaces of a
stable (active) build-up, which protects the tool from wear and ensures stable accuracy of the hole and the
roughness of the treated surface. Qualitative differences in the wear of nitrided and conventional broaches have
been experimentally established, namely, the period of tool life of the nitrided tool is divided into three distinct
stages, which differ in wear intensity: initial (tool running), normal wear and catastrophic wear. In conventional
broaches, the intensity of wear during the entire period of stability does not change. Further development was the
provision on the crucial role of the characteristics of the processed material Sk (true fracture stress) in
determining the cutting force. An equation based on it is used to calculate the tensile strength when machining
holes in cast iron parts. It is established that the use of nitrided cutting broaches provides the formation of the
roughness of the treated surface Ra 2,7 - 3,8 um (2 times less than when using conventional broaches) while
maintaining a stable nature of the formation of such roughness throughout the period of economic tool life of the
tool. The results of the work were tested and industrial in the conditions of the enter-prise PJISC "Hydrosila APM"
Kropyvnytskyi.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiaIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)
Baacue IIpizBume Im'a Ilo-6aTbKOBI:

1. enkin Cepriit €BreHoBUY

2. Sheikin Sergii E.

KBasmigikamist: n.r.1., 05.02.08
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPHUAHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. AHTOHIOK BikTOp CTenaHoBuY

2. Antonyuk Victor Stepanovich

KBasigikamis: g.1.1., 05.03.01
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS OPUAUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. bypsak Pycnan BosoguMuposuy

2. Budyak Ruslan Vladimirovich

KBasigikamis: . 1. 1., 05.03.01

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe Ilpi3Buiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

TypkeBud Bosiogumup 3iHOBiIOBAY

Typkesud Bosogumup 3iHOBiIOBAY

IOpuenko T.A.



