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1. luceprauisa npucsBa4YeHa MiIlBUIIEHHIO JOBrOBIYHOCTI OCHOBHUX BY3JIiB aKCiaJIbHO-TIOPIIHEBUX TipOMAIINH,
PO3po0Lii 3ac006iB, SKi MOXKHA 3aCTOCYBAaTH B yMOBax eKCILIyartallii i peMoHTy. [IpoBeneHo orisp cneundiku
aKciaZbHO-TIOPIIHEBUX HACOCIB i MOTOPIB i iX BiANOBi#anbHICTb IPU POOOTI K CUJIOBUX 3aCO0iB PI3HOMAHITHUX
MallMH i MexaHi3MiB 3ac06iB TpaHCIIOPTY. [IparHeHHs NifBUIEeHHS iX HaAiIHOCTI 3 HarajbHOO OTPE60Io
OOI'PYHTYBaHHSI 1 BUPIlllEHHS HAasIBHUX NIPO0OJIeM NIPUBOJUTD 10 BUCHOBKY ITPO BUOIp aKTyasIbHOTO HAIIPSIMKY
IOCJliIKeHb. B po60Ti BU3BHAYalOThCSI OCHOBHI IPUYMHU BiIMOB BY3JIiB i leTasiell akCiaJbHO-IIOPLUIHEBUX
rijpOMallIuH i 3araJibHUM BIIJIMB HA iX JOBrOBiYHICTE. [IpOBEEHO MOCHIIKEHHS 3HOCY i BUTOKIB
LWJIIHIPOIOPIIHEBUX 1ap aKCiaJbHO-MTOPLIHEBUX rifpoManyrH. [TokazaHo CKIagHMN XapaKTep 3HOCY LUX Map i

BCTAHOBJIEHO BIIJIUB iXHbOI KOHYCHOCTI, YaCy pOoOOTU Ha BUTOKU B 3aJIEXKHOCTI Bifl IEPETUHIB IO TOBKMHI MOPIIHS



abo 10To MoJIo>KeHHs B uuiiHapi. OTprMaHi enopy 3HOCY i 3aKOHOMIPHOCTI HAIXOAKEHHS Macia 110 JOBKUHI
MOPILHIB. Briepiie TEOPETUYHO 11 €KCIIEPUMEHTAIbHO BCTAHOBJIEHO, 110 IIJIIXOM CTBOPEHHS HEBEJIUKUX
MTO3[I0B>KHIX i KiJIbLI€BUX KAHABOK Ha MOPIIHI BUHUKAE MOKJIUBICTD IOJIMNIIUTHA YMOBU 3Ma3KU i TUM CAMUM IiTHATH
3HOCOCTIVKICTb UUJIIHAPOINOPIIHEBUX Nap. [IpoBefeHOo aHali3 3yCuJlb, 110 BUHMKAIOTh IIPU O0€PTaHHI 6JI0KY
rigpoLMIIiHAPIB aKCiaIbHO-TIOPLUIHEBUX TiPOMAIINH, AKU [TI0KAa3y€e X HEPIBHOMIPHICTD 3aJ1€KHO Bifl IPOXOIKEHHS
OTBOPIB IMJIIHAPIB HaJ, BiIKHAMU PO3MOAIBHUKIB. Ha [insgHIi HarHiTaHHS IPUTUCKHE 3yCUJIIS PO3NOAITILHUKA
Hau6isblIe, 0 NPU3BOAUTS A0 HOTO0 MiJBULIEHOT0 3HOCY. SMEHIIMTH 3HOIEHHS PO3IOJibHUKA i 6JI0KY UUIIiHADIB
MO>KHA 3aCTOCYBaHHSIM BUCOKOIIBU/IKICHOTO (PPUKLIMHOTO 3HAKO3MIHHOTO METOJY 3MilJHEHHS, 2 TaKOX IIJIIXOM
HaHeCEeHHs 3aranbiieHb ab0 KaHAaBOK Ha KOHTAKTYIOUi IOBEPXHi. B po6OTi Briepie 3arpornoHoBaHO KOMOiHOBaHA
00po6Ka PO3MOiMbHUKIB HIJISIXOM MAaTrHITHOTO 3MilJTHEHHS 3 HAHECEHHSIM MiJJHOI IJ1iBKM BUOOPYUM IIEPEHECEHHSIM 3
HiBEeJIIOBAaHHSM BIUIMBY BOJHIO, KA 3[aTHA B KiJIbKa Pa3iB MiIBULIUTU JOBrOBiYHICTb IIap TePTs. BCTaHOBIEHO, 110
[IPOIIyCKaHHS €JIEKTPOMATHITHOTO I10J1s1 B IMHAMIYHMX YMOBAaX Yepe3 MiJIUITHMKY KOYEHHS MiIBUIILYE iX
3HOCOCTI/KICTb i BTOMHY MILIHICTb 10 AeKiIbKOX pa3iB. OfHaK HEOOXiAHO iTKO BU3HAYATH PEXKUMU 3MilJHEHHS,
OCKiJIbKM MO>KHA OTPUMAaTH ! HETaTUBHUI eeKT. Y BiTHOCHUX OJMHUIISX IPEICTaBJIeH] NiICYMKOBIi aHi, 110
IIOKa3yIOTh B3a€MO3B'SI30K MasiTHUKOBOI TBEPIOCTI, BUMiIEHHS BOJHIO 1 3HOCOCTIMKOCTI [7151 BCiX BUITPOOYBAHUX
rap TepTs KOB3aHHS 1 KOYEHHS aKCiaJlbHO-TIOPITHEBUX rigpomammuH. KoediieHT ninBuineHHs TOBroBiYHOCTi
JIeXXUTh y MexXax 1,2-2,5 pasu yepes 30 ronuH micsst IpUIMHEHHs MardiTHoi i i Big 1,5 no 2,8 pasis nicisg 100
roguH. Oco611BO BUCOKUI e(PEKT — 10 8 pasiB — BCTAHOBJIEHMH [J151 BAJIbHUIIb KOYEHHS i3 3aCTOCYBaHHSIM
KOMOiHOBAHOI 3MilHIOBasIbHOI 06pOOKH. Briepiue 3arpornoHoBaHa KOMGIHOBaHA [1isi BUCOKOLIBUIKICHOTO TE€PTS 1
€JIEKTPUYHOTO CTPYMY, sIKa IIPUBOJUTH [10 GiNbLIIOrO 3MilIHIOBAJILHOTO e(peKTy IOBEPXHEBUX 1IapiB, HixK 6€3 CTpyMy.
[1pn KoM6iHOBaHOMY 3MilJHEHHI 3HaKO3MiHHE TEPTs e(EKTUBHIllle, HiK OJJHOCIIPSIMOBAHE, 110 NPOSIBJISIETHCS B
6ibII BUCOKIlM MiKPOTBEPIOCTi NIOBEPXHEBUX MIAPiB, TOBIMHI 6i1KX MAapiB Ta ix 3HOCOCTINKOCTI. [ligBeneHHs
€JIEKTPUYHOTO CTPyMY MiX ABOMa (PPUKLIHHUMY TYCKaMU 3 Pi3HOIO MOJISIPHICTIO Yyepes i30J1b0OBaHy JeTab
BUKJIMKAE 6ibll BUCOKUI 3MilJHIOBAJIbHUI €(eKT, HiX MiJBeleHHs eJIEKTPUYHOrO CTPYMY Bif] IUCKIB 3 OfHi€l0
NOJIIpHICTIO Brau6 aetasti. IIpu iboMy JocsiraeThesl MifiBUIIeHa TOBIIMHA 6inux mapis 7o 450 MKM, iX TBepJiCTs,
3HOCOCTIVKICTB i HiBeJIIOBaHHS HETaTUBHOTO ePeKTy peBepcy. OTpuMaHa TOBLIMHA 6ifIMX MAapiB JO3BOJISIE
3aCTOCOBYBATH IiCJIsl 3MilJTHEHHSI TOHKe H1TiyBaHHS [J1s1 OTPUMaHHS HeoO0XiHOi reoMeTpii Ta IOPCTKOCTI podbounx
[IOBEPXOHB JleTajlel MalluH. JJoCiIKeHHsS KOMOIHOBAaHOTO (PPUKLIITHO-€IEKTPUYHOIO METOY 3MillHEHHS
HeOOXiZHO IIPOIOBXKUTU 3 METOIO BUSIBJIEHHSI HOBUX 3aKOHOMIPHOCTEMN i HOr0 MOXXJIMBOCTEN IPAaKTUYHOTO
3aCTOCYBaHHSL. . Kito4oBi c10Ba: 3MillHeHHSI, MarHiTHa 06po0Ka, 3HOC, BUTOKY, BIVIUB BOJHIO, HATINHICTB,
mtidpyBaHHS, 6i1i mapy, KoeillieHT KOHYCHOCTI, JOBrOBiUHICTh, MOPIIHI, riipoMamunHa, QpUKLiHO-eJIeKTPUIHUN

METO,

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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