O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0416U005791
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 27-12-2016

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. IlnyratapboB ApTem BasieHTMHOBHAY

2. Plugatarev Artem Valentynovych
KBasmigikamis:

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

IIIndp HayKoBOi creniaIbHOCTI: 05.02.01

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: Marepiano3HaBCTBO

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 30-11-2016

CreniaJIbHICTh 32 OCBITOIO: 40016364

Micue po60oTH 34,00yBava: XapKiBCbKuil HAL[OHAJILHUI TEXHIYHUI YHIBEPCUTET CLIILCHKOTO TOCMOAAPCTBA

imeHi [Terpa Bacunenka

Kopg 3a €IPIIOY: 00493741

Micue3Haxoa>KeHHS: 61002, m. XapkiB, 2, ByJ1. AT4eBChbKUX (ApTema), 44

dopma ByracHOCTI:

Cdepa yIIpaBJ'IiHHﬂ: MiHicTepCTBO arpapHoi MOJITUKYA YKpaiHu

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,
Ykpaina

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

CiZIbChKOro rocnogapcrsa imeHi [lerpa Bacuienka

Kopg 3a €APIIOY: 00493741

Micue3Haxoa>KeHHS: 61002, m. XapkiB, 2, ByJ1. AT4eBChbKUX (ApTema), 44
dopma ByracHOCTI:

Cdepa yIIpaBJ'IiHHﬂ: MiHicTepCTBO arpapHoi MOJITUKY YKpPaiHu

InenTudgikarop ROR: He zacrocosyerscs

V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHX PyOpPHK: 81.09

Tema gucepranii:
1. IligBUIEHHS 3HOCOCTIMKOCTI JieTajiel MaJMBHOI arnapaTypy OU3eJIbHUX IBUTYHIB

2. Increasing of parts wear resistance of fuel injection equipment of diesel engine

Pedepar:

1. Y puceprauii nokaszaHo, 0 NepCHeKTUBHMUM HalPSIMOM IIpU (POPMYBaHHI pOOOUMX TIOBEPXOHD i3 3aJlaHUMU
eKCIUlyaTalliiHMMH BJIACTUBOCTSIMU i PO3IIMPEHHIM TEXHOJIOTIYHMX MOKJIMBOCTEN € 3aCTOCYBAaHHS HAHOIIOPOUIKIB
B XPOMOBHUX €JIEKTPOJIiTaX. 3allpOIIOHOBAHO HOBMI IIPOLIEC PiBHOMIPHOI KpUCTali3allii HAaHOL00aBOK IpU
XPOMYBaHHI, 0 3a6e3nedye BUCOKY TBEPICTD i MiIBUIIEHY 3HOCOCTIHKICTh. [Ipy MpoBeeHHI AOCHIIKEHb IUPOKO
BMKOPMCTaHi Cy4aCHi METOJIM aHajli3y CTPYKTYypHU, MEXaHIYHMX Ta €KCILTyaTaliliHUX BJIACTUBOCTEN IIJIIBKOBUX
IOKPUTTIB. 7151 1IbOTO 3aCTOCOBYBAJIM PEHTT€HOCTPYKTYPHUH, MeTasnorpadiuyHuii, MikpOpeHTI€HOCIIEKTPaIbHU
aHasi3y, eMicCiliHy MiKpOCKOIIi0, OLIiHKY MiKPOTBEPOCTI i 3HOCOCTIMKOCTi. PO3p06JieHi Ta BUKOPUCTaHi HOBi METOU
IiarHOCTYBaHHS 3HOLIYBAHHA JeTajlell i CTaHy 3MilJHEHUX TIOKPUTTIB IIPY IX eKCIulyaTaii Ta peHoBauii. Ha ocHOBI

TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX JOCIIIPKEHb BUBUEHO KIHETUKY | MEXaHi3M 3HOIIYBAHHS IJIIBKOBOTO



MIOKPUTTS IeTasell MaJIMBHOI CUCTEMH, SIKi SIBJISIIOTh COO0I0 aMOp(QHe 3'€THaHHS, 10 cKianaeTtbes 3 W-Co-C, a
OCHOBHOIO 3MiIHIOI040I0 $a3010 € HaHOAJIMa3Ha IJIiBKa, siIka GOpMyeThCs B rpoleci TepTs. [Ipy 3HoIeHHi BoHa
PYMHYETbCS, BUMIITISIETHCS], @ TIOTIM 3aHOBO GOPMYETHCS i IPOLIEC ife UUKIIIYHO. BCcTaHOBIIEHO, 1110 3aMiHUTU
n1iBKoBe MOKPUTTSE W-Co-C MOKIIMBO 3 BUKOPUCTAaHHSM NIPOLECY XPOMYBAHHS1, MOIU(PIKOBAHOTO HAHOOMIIIKAMU
3 PiIBHOMIPHUM PO3MO/iJIOM BKJIIOYEHD Y BiTHOBJIEHOMY wapi. TakoxX OTpMMaHi mapaMeTpu BBEIEHHS HAHOLOMILIOK
IIPY XPOMYBaHHI, 5IKi 3a6e311e4yi0Th 3MEHIIeHHS pO3Mipy 3€peH, MifBUIIeHHS TBEPHOCTI 40 PiBHS IJ1iBKOBOTO
nokputtss W-Co-C, 3HMKEHHS ra30BU/IiJIEHHS Y IIPOLIEC] BiIHOBJIEHHS. PO3P06JIEHO HOBY KOMIUIEKCHY TEXHOJIOTIIO i
YCTaTKyBaHHS PEHOBAllii, SKi BKJIIOYAIOTh OIiHKY 3HOIEHOTO CTaHy AeTajel, Coci6 3HATTS 3a/IMILIKiB TOKPUTTS,
[iArOTOBKY [1I0BEPXHI O HAHECEHHS 3MIIJHIOI0UOro 1apy (MpoBeieHHs aKTHBALLil) i3 3a6e3redeHHsIM MillHOCTi
34EIJIEHHS, 4 TAKOK PEKOMEH ALl 3a MapaMeTpamu MIPOLECY Ta KOHTPOJIIO SKOCTi. EKcriepuMeHTasnbHi Ta
TEOPETUYHi JOCiIKEeHHS O3BOJIMIIU Ha MignpueMcTsi "[Jusesnbcepsic” (M. XapKiB) BATOTOBUTU CTEHJ, IJ1s1
KOHTPOJIIO CTaHy 3HOLIEHUX AeTasel i 061agHaHHS JJ1s1 XDOMYBaHHS 3 HAHOAJIMa3aMH, 110 1aJI0 3MOT'y 3HiMaTH
3aJIMIIKY 3HOLIEHUX MOKPUTTIB i HAHOCUTHU HOBIi. 3HOCOCTIUKICTb BiJHOBJIEHUX JeTajiell, pO3PO6JIEHUM METOIOM,
3pocrae B 1,5-2 pazu. Kito4oBi cj10Ba: J1iBKOBE [IOKPUTTS1, HAHOJIOMIIIIKY, XPOMYBaHHS, BJIaCTUBOCTI,

3HOCOCTINKICTh, HOBUI CIIOCI6 BimHOBJIEHHS, O6IaTHAHHS.

2. The dissertation shows that using of nanopowders in chromium electrolytes is a promising direction during
working area formation with given service properties and technological capability enhancement. A new process of
uniform crystallization of nanoagents during chrome plating, providing high hardness and increased wear
resistance, was proposed. The modern methods of the analysis of the structure, mechanical and service properties
of film coatings are widely used when conducting research. For these purposes X-ray diffraction, metallographic,
electron microprobe analysis, emission microscopy, microhardness and wear resistance evaluation were used.
New methods of diagnosis of parts wear and hardened coating condition during their operation were developed
and used. Based on theoretical and experimental studies, kinetics and mechanism of the wear of parts film coating
of the fuel supply system were examined, which are amorphous compound, consisting of W-Co-C, and the
nanodiamond film forming in triboprocess is the basic strengthening phase. During the wear it fractures, crumbles
away, then reforms, and process goes around the cycle. It was determined that it is possible to replace the film
coating W-Co-C by using chrome plating process, modified by nanoagents with uniform distribution of inclusions
in restored layer. Input parameters of nanoagents during chrome plating, which ensure grain refining, hardness
increasing up to the level of film coating W-Co-C, gas evolution reduction in the restoration process were
proposed. Based on theoretical and experimental research results, coating composition is determined. There were
developed new aggregate technology and renovation equipment that comprise of evaluation of parts wear-out
condition, coating rests stripping method, surface preparation for application of strengthening layer (carrying out
of activation) with providing of adhesion strength, as well as process variables and quality control
recommendations. Theoretical and experimental studies were used at the "Dieselservice" company (Kharkiv) to
make a stand for control of worn-out parts condition and equipment for chrome plating with nanodiamonds,
enabling to strip rests of worn-out coatings and apply new ones. The parts wear resistance, restored by developed
method, increases 1,5-2 times. Keywords: film coating, nanoagents, chrome plating, properties, wear resistance,
new restoration method, equipment.
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