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imeni [1.M.Bacunenka

Kopg 3a €IPIIOY: 00493741

Micue3Haxoa>KeHHS: 61002, m.Xapkis, Byn.Aprema, 44

dopma ByracHOCTI:
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InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi Creniaai30BaHOl BYEHOI paju). K 64.832.03

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUIl HALIOHAJILHUI TEXHIYHUI YHIBEPCUTET

CIJIbCBKOTO rocriogapcTaa iMeHi IleTpa Bacunenka
Kopg 3a €APIIOY: 00493741

Micue3HaxoO>KeHHSI: ByJ. AmaeBchkux (Aprema), 44, m. Xapkis, XapKiBCcbkuii p-H., XapkiBcbka 0611, 61002,
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dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKMil HalliOHAIbHUI TEXHIYHUI YHiBEpCUTET

cizbCpKOro rocnogapcrsa imeni [1.M.Bacunenka

Kopg 3a €APIIOY: 00493741

Micue3HaxoaKeHHS: 61002, m.Xapkis, Byn.Aprema, 44
dopma ByracHOCTI:

Cdepa yIIpaBJ'IiHHﬂ: MiHicTepCTBO arpapHoi MOJITUKY YKpPaiHu

InenTudgikarop ROR: He zacrocosyerscs

V. BimoMocTi npo guceprariio

MoBga guceprariii:

Koau TemaTHYHHUX PyOPHK: 55.22.19.15

Tema gucepranii:

1. IligBUIEHHS LOBrOBIiYHOCTI TOHKOCTIHHOIO PXKYy40Oro iHCTPYMEHTY
2. lIncreasing of durability of the thin-walled cutting tool
Pedepar:

1. Y puceprauiiiHiii po60Ti npecTaBieHi HOBI HAYKOBi PE3yJIbTaTH, Ki 326€3M1e4yI0Th BUPIlI€HHS aKTyaJIbHOIO

3aBJAHHS - [MiJBUIEHHS €KCILTyaTaliliHOI CTIMKOCTi TOHKOCTIHHOTO JVICKOBOTO iHCTPYMEHTA HIJISIXOM HaHECEHHS

3MiLLHIOIO‘{I/IX HOKpI/ITTiB. Ha I'[iI[CTaBi pOSpO6J’[eHI/IX KOMIIJIEKCHUX TEOPETUYHUX i €KCIIEPUMEHTAJIbHUX ILOC]IiI[)KeHb,

3aIIpONIOHOBAaHA HOBA TEXHOJIOTIS 3MilIHEHHS HOXKIB IIOKPUTTAMMU i3 pisHUX Marepiais. TeopeTU4HO OLiHEeH]

TeMIIepaTypHi 11071, 1m0 GOPMYIOThCS B Pi3HHUX 30HAaX TOHKOCTIHHOTO PDKY4Oro iHCTPYMEHTA, SIKUH i Ja€eThCs

iHTEHCUBHOMY 3HOCY i BTOMHIl IIOLIKO/I>)KYBaHOCTI. Y HOKax 3i cTaji 65I' BoHa cTaHOBUTH 48°C (B OCHOBHIl YaCTHHI)

i B Hal611bII TOHKIN - 614 Kpato se3a - 575°C, a 3i crani 20X13 - He nepesuiye 385°C. ExcriepuMeHTalbHO
BM3HAY€Hi NapaMeTpy HAaHECEHHs i TOBIIMHA NOKPUTTiB: WC (BUKOPHUCTaHUI i0HHO - IIJIa3MOBUM METO[,

3minHeHHs); CrN (BakyyMHO - IyTOBUI METO/). 3allpOIIOHOBAHO KOHCTPYKTUBHUMN CIIOCIO MifBUILIIEHHS



IOBrOBIYHOCTI TOHKOCTIHHMX HOXiB HAHOCTPYKTYPHUMU ITOKPUTTIMU 3 OPMYBAHHSIM CMYT KOPCTKOCTI.
P03p06J1€HO TEXHOJIOTiI0 KOHTPOJIIO SIKOCTi Ta CTaHy 3MilJHEHOTO Ta 3HOIIEHOTO mapy. 3alpONOHOBAHO HOBUI
KOMIIJIEKCHUAN OITUKO - MaTEMAaTUYHUI METO], OLIIHKY Jerpagalii CTpPyKTypHy IIpU €KCILIyaTallii HOXIB Ta YAHHUKIB,
AKi IPU3BOJATE [0 PyMHYyBaHHA. OTPMMAHO OCHOBHI ME€XaHiYHi XapaKTePUCTUKU BUXiTHOTO i 3MILIHEHOTO PKy40ro
iHcTpymeHTa 3i cTasi 650, [ToKpUTTS Mae 6iblll BUCOKUI PiBeHb HAHOTBEPZOCTI i focsrae 23,19ITla (1151 BUxigHOTO
He nepesuinye 4,09I'TIa). [Ipy>kHe BifHOBJIEHHS CTaHOBUTD 47%. Onip myacTuyHil nedopmaliii meTany Hoxa 3
nokputTsaM CrN 36inbmuBces B 93pasu. [IpomuciioBi BUNIpoOyBaHHS 3MilJHEHUX HOXKIB [10Ka3aJy MiJBULIEHHS
eKCIUTyaTaniiHoi cTifikocTi B 25 (1151 mokputTiB CrN ) Ta 45 pasis (g1 WC).

2. Based on complex theoretical and experimental investigations, a new technology of hardening of the thin-walled
cutting tools by coatings from different materials has been proposed. Temperature fields generated in various
zones of the thin-wall cutting tool, that undergoes the intensive wear and fatigue defectiveness is estimated
theoretically. In knives from 65G steel it is 48 ° C (in the main part) and in the thinnest part, at the edge of the
cutting edge, it is 575°C, and from steel 20Cr13 - does not exceed 385°C. Parameters of the covering: WC (ion -
plasma method of hardening is used); CrN (vacuum - arc method) - has been defined experimentally. A
constructive way of increasing the durability of thin knives by nanostructured coatings with the formation of
hardness edges has been proposed. The control technology of quality and of the state of hardened layer and of
worn-out layer has been developed. A new complex optical - mathematical method for estimation of structure
degradation during the operation of knives has been proposed. The basic mechanical characteristics of initial and
hardened cutting tool from the steel 65G has been obtained. The coating has a higher level of the nanohardness
and reaches 23,19 GPa (for initial knife does not exceed 4.09 GPa). Elastic recovery is 47%. Resistance to plastic
deformation of knife metal with CrN coating has increased in 93 times. Industrial tests of hardened knifes has
showed the increasing of operational stability in 25 (for CrN coatings) and in 45 times (for WC).
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VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
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Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im's I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

BoritoB Bikrop AHarosiiioBuY

BoritoB BikTop AHaTosill0BUY

IOpuenko T.A.



