O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0419U002199
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 24-04-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JoB6eHKko Mapk MukomnaitoBuy

2. Dovbenko Mark Mikolajovich

KBasmigikamis:

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

Indp HayKoBOi cIeniaIbHOCTI: 05.22.20

Ha3Ba HayKoOBOIi CIIeNiaJIbHOCTI: Excruryaraliisi Ta pEMOHT 3aCO6iB TPaHCIIOPTY

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHCTy: 28-03-2019

CrneniaJbHICTh 3a OCBITOIO: EKCruyaranist CyIHOBMX €HEPTETMYHUX YCTAHOBOK

Micue po6oTu 3400yBava: CII'PAH
Kopg 3a €IPIIOY: 21039383

Micuesnaxo,szeHHa: dpannyscekuii 6y, 40, M. Ogeca, Oxecbka 0671., 65000, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: LleHTpanbHa CIIijIKa CIIOKMBYMX TOBAPUCTB YKpaiHK

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliagai30BaHOi BYE€HOI pazu): [l 41.060.01
IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: OzieChbKuil HAL[iOHAIbHWI MOPCBKMIi YHIBEPCUTET
Kopg 3a € IPIIOY: 01127777

Micue3HaxoaKeHHS: ByJI. MeuHikoBa,34, M. Oneca, Onecpka 061, 65029, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: OjieChKUil HalliOHAIbHUI MOPCHKUI yHIBEPCUTET
Kopg 3a € IPIIOY: 01127777

Micue3HaxoaKeHHS: ByJI. MeuHikoBa,34, M. Oneca, Onecbka 061., 65029, Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuYHHUX PYOPHK: 73.34.35

Tema gucepranii:
1. TligBuIIeHHS pecypcy aKCiaJbHO-TIOPUIHEBUX TipOMAaIlMH 3aC00iB TPAHCIIOPTY

2. Increase in service life of axial-piston hydraulic machines of vehicles

Pedepar:

1. luceprauis npucBs4YeHa MiBUILIEHHIO JOBTOBiYHOCTi OCHOBHUX BY3JIiB aKCiaJIbHO-TIOPIIHEBUX TipOMaIINH,
PO3po6Lii 3aCc006iB, SIKi MOXKHA 3aCTOCYBaT/ B yMOBax eKcIulyarallii i pemoHTy. [IpoBesneHo orisp cneundiku
aKCiaJIbHO-MIOPLIHEBUX HACOCIB i MOTOPIB i iX BiANOBiNaIbHICTh IPX POOOTI SIK CUJIOBUX 3aCO0iB Pi3HOMaHITHUX
MaIIVH i MexaHi3MiB 3ac006iB TpaHCHOPTY. [IparHeHHs nifBuIeHHs iX HaAIMHOCTI 3 HaraJabHOIO IOTPE60I0
OOIPYHTYBaHHS 1 BUPillleHHs HasIBHUX NIPO06JieM IIPUBOJUTH 10 BUCHOBKY IIPO BUOGIp aKTyaslbHOTO HAIIPSIMKY
IociinkeHb. B po60Ti BU3HAYaIOThCS OCHOBHI IPUYMHY BiIMOB BY3JIiB i ieTael akciaabHO-TIOPIIHEBUX
riIpOMAaNIMH i 3arajJlbHU BIUJIMB HA IX JOBrOBIUHICTh. [IpOBEEHO AOCIIIKEHHS 3HOCY i BUTOKIB
LAJIIHIPONOPIIHEBUX N1ap aKCiaJbHO-MOPIIHEBUX rifpoMalrH. [TokazaHo CKIaAHUN XapaKTep 3HOCY LUX map i
BCTaHOBJIEHO BIUIMB iXHbOi KOHYCHOCTI, 4acy poOOTH Ha BUTOKU B 3aJI€5KHOCTI Bif] [IEPETUHIB 110 JOBXWHI IIOPUIHS
abo 10ro NMoJyIoKeHHS B LMIiHApi. OTprUMaHi enopy 3HOCY i 3aKOHOMIPHOCTI HaJXO)KEHHS MacJjla 110 JOBXUHI
MIOPLIHIB. Briepiie TeOpeTUYHO 1 €KCIIEPUMEHTAJIBHO BCTAHOBJIEHO, L0 LIJIIXOM CTBOPEHHS HEBEJIMKUX

MTO3MOBXHIX i KiJIbI[€BUX KAHABOK Ha MOPIIHI BUHUKAE MO>KJIUBICTb MOJIMNIIMTYA YMOBU 3Ma3KU i TUM CAMUM MiTHATH



3HOCOCTIMKICTh IMJIIHAPONOPIHIHEBUX Nap. [IpoBesieHo aHai3 3yCuib, 1[0 BUHUKAIOTh [IPY 00€pTaHHi 6JI0KY
riIpOLUIIHIPIB aKCiaTbHO-TIOPIIHEBUX TiPOMAIINH, KU [1I0Ka3ye X HEPIBHOMIPHICTb 3aJ1€JKHO Bifl, IPOXOI’KEHHS
OTBOPIB UMJIIHAPIB HaZl, BIKHAMU PO3MOAIBHUKIB. Ha AinsgHIi HarHiTaHHS IPUTUCKHE 3yCUJILIIS PO3IOAIILHUKA
Hau6isblIe, O NPU3BOAUTD A0 HOT0 MiJBULIEHOTO 3HOCY. SMEHILIMTH 3HOIEHHS PO3INOJiJIbHUKA i 6JI0KY UUIIiHADIB
MOYKHA 3aCTOCYBaHHSIM BUCOKOIIBUIKICHOTO (OPUKIITHOrO 3HAKO3MiHHOT'O METOAY 3MIlIHEHHS], & TAKOX IIJISIXOM
HaHeCEeHHs 3araunbiieHb ab0 KaHaBOK Ha KOHTAaKTYIOUi IOBEpXHi. B po6oOTi Briepie 3arpornoHoBaHO KOMOiHOBaHA
00p06Ka pO3MOiNbHUKIB UIJISIXOM MaTrHITHOTO 3MilJTHEHHS 3 HAHECEHHSIM MiJHOI IJ1iBKM BUOOPUYMM ITEPEHECEHHSM 3
HiBEJIIOBAHHSIM BIUIMBY BOJHIO, SIKA 3,aTHA B KiJIbKa Pa3iB MiABUIIUTU OBrOBIYHICTb M1ap TE€PTS. BCTaHOBIIEHO, 110
MIPOITyCKaHHS €JIEKTPOMArHiTHOTO M0JIsl B IMHAMIYHMX YMOBAX 4e€pe3 MiAIMNITHUKY KOYEHHS MiABUINYE iX
3HOCOCTI}KICTb i BTOMHY MILIHICTb 10 A€KiIbKOX pa3iB. OfHaK HEOOXiAHO 4iTKO BU3HAYATH PEXKUMU 3MilJHEHHS,
OCKiJIbKM MO>KHA OTPUMATH 1 HETaTUBHUI €(eKT. Y BiTHOCHUX OJMHULISX IIPEICTABJIeH] NiICYMKOBI aHi, 110
[IOKa3yI0Th B3aEMO3B'SI30K MasSTHUKOBOI TBEPAOCTI, BUAiJIEHHS BOJHIO 1 3HOCOCTIMKOCTI 1151 BCiX BUIIPOOYBaHUX
rap TepTs KOB3aHHS 1 KOYEHHS aKCiaJbHO-TIOPIIHeBUX rigpomamuH. KoedilieHT nigBuieHHs TOBroBiYHOCTi
JIEXUTD y MeXax 1,2-2,5 pas3u yepes 30 ronuH micsst IpUIMHEHHS MardiTHoi fii i Big 1,5 no 2,8 pasis nicisg 100
roguH. Ocob6sMBO BUCOKUM e(EKT — 10 8 pasiB — BCTAaHOBJIEHUH /1151 BaJIbHUIIb KOYEHHS i3 3aCTOCYBaHHSIM
KOM6iHOBaHOi 3MiI[HIOBAIbHOI 06POOKU. Briepiiie 3arpornoHoBaHa KOMOIHOBaHA [isl BUCOKOIIBUIKICHOTO TEPTS 1
€JIEKTPUYHOTO CTPYMY, sIKa IIPUBOJUTH [10 6iNbIIOrO 3MilIHIOBAJILHOTO e(PeKTy IOBEPXHEBUX 11apiB, HixK 6€3 CTpyMy.
[1pn KOM6iHOBaHOMY 3MilJHEHHI 3HaKO3MiHHE TEPTS €(PEKTUBHIIlEe, HiK OJHOCIPSIMOBAHE, IO NPOSIBJISIETHCS B
6iybIn BUCOKIlM MiKPOTBEpIOCTi TIOBEPXHEBUX IapiB, TOBIMHI 6inKx mapis Ta ix 3HococTiliKocTi. [TinBeneHHs
€JIEKTPUYHOTO CTPYMY MiXK ABOMa PPUKLIHHUMU IYCKaMU 3 Pi3HOIO MOJISIPHICTIO Yepes i30J1b0BaHY JeTalb
BUKJIMKAE 6i/bll BUCOKUH 3MIlJHIOBAJIbHUI €(EeKT, HiX MiJBeIeHHS €JIEKTPUYHOTO CTPYMY Bif] IUCKIB 3 OfHi€I0
noJssipHicTIO Brm6 nerati. [Ipy oMy LoOCSIraeThCs MigBUIeHa TOBIMKWHA 6inx mapis 10 450 MKM, iX TBEpPIIiCTb,
3HOCOCTIHKICTb i HiBeJIIOBaHHS HeraTUBHOTrO eeKTy peBepcy. OTpuMaHa TOBLIMHA 6iNNX 1apiB JO3BOJISIE
3aCTOCOBYBATH I1iCJIsl 3MilJTHEHHSI TOHKe H1TipyBaHHS 1J1s1 OTPMMaHHS HEoO0XiHOi reoMeTpii Ta IOPCTKOCTI pobounx
[IOBEPXOHB JleTajlel MalluH. JJOCIiIKeHHS KOMOIHOBAaHOTO (PPUKLIITHO-€JIEKTPUYHOTO METOY 3MillHEHHS
HEOOXiJIHO IPOJOBXXUTH 3 METOIO BUSBJIEHHS HOBMUX 3aKOHOMIPHOCTEH i I0r0 MO>KJIMBOCTE TPAKTUYHOTO
3aCTOCYBaHHSL. . Kito4oBi ci0Ba: 3MillHEHHSI, MarHiTHa 06po0Ka, 3HOC, BUTOKY, BIJIUB BOJHIO, HATiHICTb,
mtigpyBaHHS, 6i1i mapy, Koe@illieHT KOHYCHOCTI, JJOBrOBiUHICTh, MOPIIHI, rigpoMamuHa, QpUKLiHO-eJIeKTPUYHUN

METOM.

2. Thesis for PhD in Technical Sciences by speciality 05.22.20 "Operation and maintenance of vehicles". - Odessa
National Maritime University, Odessa, 2019 The thesis is devoted to improving the durability of the basic units of
axial-piston hydraulic machines, the development of tools that can be applied in the context of operation and
maintenance. The specifics of axial-piston pumps and motors have been reviewed, as well as their responsibility in
operation both as power tools of various machines, and mechanisms of vehicles. The intention to increase their
reliability together with the urgent need to explain and solve the existing problems leads us to the conclusion that
the line of research is of immediate interest. The paper identifies the main causes for failures of units and parts of
axial-piston hydraulic machines, and the overall impact on their longevity. The study of wear and leakage of
cylinder block sets of axial-piston hydraulic machines has been conducted. A complex character of wear of these
sets has been demonstrated, and the influence of their taper, hours of operation on leaks, depending on the cross-
sections along the length of the piston or its position in the cylinder has been identified. The wear plots and
patterns of the lubricant receipt along the length of the pistons have been received. For the first time it has been
established theoretically and experimentally that by creating small longitudinal and ring microgrooves on the
piston, it becomes possible to improve lubrication conditions, thus increasing the wear resistance of cylinder-
piston pairs. The analysis of the forces generated by the rotation of the cylinder block of axial-piston hydraulic
machines has been conducted, which shows their uneven character depending on the passage of the cylinder
bores above the valve plate slots. In the delivery port the valve plate clamping force is the greatest, which leads to
its increased wear. The machine schematic has been developed that allows for strengthening through abrasive
grinding of the spherical surfaces of valve plate of axial-piston hydraulic machines. To enhance durability of parts



of the axial-piston hydraulic machines it is proposed to use the electrophysical method of strengthening - an
electromagnetic treatment. A number of practical recommendations for the appointment of strengthening modes
has been developed: field strength, its variability, duration, time of exposure after the termination that can be used
in manufacturing. It has been established that the durability of the spherical supports of connecting rods and
pistons of hydraulic machines can be increased up to several times depending on the selected scheme of the
electromagnetic effect. The paper proposes at first a combined treatment of the valve plate by magnetic hardening
with the application of a copper film through selective transfer with the leveling of hydrogen influence, which can
increase the durability of friction pairs several times. It has been established that the transmission of
electromagnetic field in dynamic conditions via antifriction bearings increases their wear resistance and fatigue
strength up to several times. However, it is necessary to clearly determine the modes of strengthening, since it is
possible to obtain a negative effect as well. Summary data showing the relationship of the pendulum hardness,
hydrogen evolution and durability (wear resistance) for all tested pairs of sliding friction and rolling of axial-piston
hydraulic machines have been presented in relative units. The step-up ratio of durability is in the range of 1.2 - 2.5
times 30 hours after the termination of magnetic effect, and 1.5 - 2.8 times 100 hours after it. A particularly high
effect - up to 8 times - has been noticed for ball bearings with the use of combined hardening treatment. . The
reliability of experimental data was ensured by using modern measuring complexes and high precision of
measuring instruments (the maximum error by the experimental results did not exceed 5 %). The reliability of the
obtained scientific results was achieved by repetition of the experiments using the factorial method of planning
and statistical methods of analysis and observations processing under Student's t-test, two-factor analysis of
variance and the Latin square of the first order. Key words: strengthening, magnetic treatment, wear, leaks,
hydrogen influence, reliability, grinding, white layers, taper ratio, durability, pistons, hydraulic machine, friction-
electric method.
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