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2. Research into deformation strengthening of working surfaces of soil tillage machines by hydropulse loading

Pedepar:

1. Tenaruuk L.A. JocninxeHHs nedopmaliliHOTo 3MilJHEHHS po60YUX [1I0BEPXOHb I'PYHTOOOPOOHUXK MalIVH
rigpoiMIlyJIbCHUM HaBaHTaXeHHIM. — KBamigikalillHa HayKoBa ITpaljsl Ha IpaBax pykonucy. Jlucepratis Ha
3100yTTS1 OCBITHBO-HAYKOBOTO CTyNEHs oKTopa ¢inocodii 3a crenianbHicTio 132 - MaTepiaso3HaBCTBO. —
BinHMIBbKMI HallioOHAJIbHUY arpapHuil yHiBepcureT, Binau1s, 2026. Y guceprallifiHiil po60Ti BUPiLIEHO BasKJIUBY
HAyKOBY MIpo06JieMy, IIOB'sI3aHy 3 MiJBUIIEHHSIM 3HOCOCTIMKOCTI POOOUYMX OpraHiB 'PYHTOOOPOOHUX
CiJIbCBKOTOCIIONAPChKUX MAIIKH. l]e TOCATHYTO 3aBASKU TEOPETUYHOMY OOI'PYHTYBAHHIO Ta BU3HAYEHHIO
ONTUMAaJIbHUX KOHCTPYKTHUBHUX i TEXHOJIOTIYHUX ITapaMeTpiB IIPUCTPOIO AJ1s1 3MIIJHEHHS] pOOOYMX IIOBEPXOHb
I'PYHTOOOPOOHMX BUKOHABYMX OPTraHiB, MIJISIXOM [IOBEPXHEBO IIJIAaCTUYHOI AedopMallii IpU rigpoiMITyIbCHOMY
HABaHTaX€HHI. BCTyl MiCTUTh OGI'PYHTYBaHHS BOKJIMBOCTI IPOBEEHOTO JOCIIKEHHS, YiTKO CHOPMYJIbOBAHY METY
Ta IepeJsiik KOHKPeTHUX 3aB/aHb, HEOOXiTHUX AJ14 ii OCSITHEeHHS. BUCBITIEHO HOBU3HY OTPUMAaHUX HAyKOBUX

Pe3yJIbTaTiB, IPaKTUYHY LiHHICTh pOOOTHU Ta BKa3aHO OCOOUCTY yyacTb aBTopa B ii BukKoHaHHi. HagaHo iHdopmariio



PO anpooballilo pe3yJibTaTiB, nepeJik Mmy6likalliii, a TAKOX OMMCAHO CTPYKTYPY Ta 3arajibHUi 06Csr qucepTratii.
MeTo10 IOoCTiIKEeHHS! € MigBUIIeHHS 3HOCOCTINKOCTI po604YMX I0BEPXOHb OPraHiB I'PYHTOOOPOOHUX
CiZIbCPKOTOCIIOAAPChKUX MAIIVH [10BEPXHEBO-TVIACTUYHOIO fedopMallielo riipoiMITyIbCHUM HaBaHTaKEeHHSIM. JI7is1
IOCSITHEHHS Liiei MeTH 6yJI0 MPOBEIEHO aHaJli3 BilOMUX MIPOLECIB 3HOLIYBAHHS Ta OXapaKTEPU30BaHO NapaMeTpH i
0COBJIMBOCTI 3aCTOCYBaHHS METO/IiB IOBEPXHEBO-IIJIACTUYHOI AedopMaliii 1715 mifnBUIIeHHS 3HOCOCTIMKOCTI. Y Xomi
POOOTH po3p06IIeHO IPUHIIUIIOBY CXEMY IIPECy 3 TipOiMITyJIbCHUM IIPUBOJIOM Ta CTBOPEHO MaTeMaTUYHY MOJEJb
LIMKJIy POOOTHU TifipOiMIIyJIbCHOTO IIPUCTPOIO 117151 AeOopMalitHOro 3MilIHEHHS, a TAKOX JOCiIKeHO GOPMO3MiHYy
CTPYKTYpH NOJIIKPUCTANIYHUX MaTepiais npu aedpopmatii. Kpim Toro, po3po6seHo eKCrieprMeHTalbHUI CTEHT, 3
TriZpOoiMITyIbCHUM IIPUBOZIOM [JIs1 IOBEPXHEBO-TIJIACTUYHOrO AeOpMyBaHHS AeTajlel, 110 JO3BOJINIIO
€KCIIEPMMEHTAJIbHO BCTAHOBUTH 3aJI€5KHICTh IIapaMeTpiB TBEPLOCTI MaTepiasly Bifl pesKUMiB poboTU
TigpoiMITyIbCHOrO 06JIafiHAHHS | KOHCTPYKTUBHUX [TapaMeTpiB yAapHUKa. Pe3ybTaT JOCiI)KEeHHS BKJIIOYAIOTh
BUKOHAHHS BUDOOHMYMX BITPOBAIKEHDb Ta JOCJIiIPKEHHS MijpOiMITyIbCHOTO HABAaHTAXXEHHSI, 3aKOHOMipHOCTEN
pobounx pexxrumiB. O6’eKT JOCiIKEHHS — NPOLeC [1I0BEPXHEBO-TJIACTUYHOTr0 1epOpMYyBaHHS poO0YMX [IOBEPXOHb
BMKOHABYUMX €JIEMEHTIB 'PYHTOOOPOOHOI TEXHIKM 32 YMOB TiIpOiMITyJIbCHOTO HaBaHTaXeHHS. [Ipegmer
IOCJIiZIPKEHHS — B3a€EMO3B'SI30K MiX [TapaMeTpamu cpOPMOBAHOTO IIOBEPXHEBOTO LIapy Ta TEXHOJIOTTYHUMU
pekuMaMH NPOoLeCy [I0BEPXHEBO IJIACTUYHOTO e(pOPMYBaHHS riIpOiMITyJIbCHUM HaBaHTaKEHHSIM. Y poOOTi
IIPOBEJIEHO aHaJli3 0COGJINBOCTEN 3HOLIEHHS POOOUMX OPraHiB I'PyHTOOOPOOHMX MAIIMH B yMOBaX Cy4acHOTO
CiZIbCPKOTOCIIOAAPChKOro BUPOOHULTBA YKpaiHu. HaBeneHo THIIOBI fedeKTy po604UuX OpraHiB IUIYTiB (JIEMELlB,
II0JIM1b, HOXKIB), KYJIbTUBATOPIB (J1aIl, CTiI0K) Ta JUCKOBUX OOPIH (OUCKIB), @ TAKOX JAOMYCTUMI IapaMeTpu
3HOLIYBaHHS (IIMPUHA 3aTyIJIEHHS, IOBXMHA HOCKA, IIMPUHA 3aTUJIKOBOI (acku), sIKi € KpUTEpisiIMU BTpaTU
IIpaue3faTHOCTI Ta HEOOXiNHOCTI peMOHTY 260 3aMiHu. PO3IJIIHYTO KOHCTPYKTHBHI Ta MaTepiajlo3HaByi Mixou,
CIIPSIMOBAaHI Ha MiIBUIIEHHS 3HOCOCTIMKOCTI, 30KPEMA BUKOPMCTAHHS MaTEPialiB, 3 SKUX BUTOTOBJISIIOTh POO0Ui
OpraHu I'PyHTOOOPOOHUX MalIKH (cTajb 50, 65I), migKpecaeHo BakIUBICTb JIOKAJIbHOTO 3MIilTHEHHSI Hai6ibLI
HaBaHTaXEHUX JiISTHOK [1J1 IPOIOBKEHHS TEPMiHY CJIy>KOU JeTasieil. AHasli3 HayKOBUX JIKepeJl II0Kasye, 110
NIMTaHHS MiBUIIEHHS 3HOCOCTIIKOCTI IepEeBaXXHO PO3IJISIAI0THCS 3 [I03ULLiM TEpMIYHOTO BILJIMBY HA MaTepiai, y
TOM 4ac sIK FeOMETPHUYHI (aKTOpY 3HOLIYBaHHS 3a/IMLIAI0TLCSI HELOCTATHBO AOCiIKeHNMHU. HaykoBa HOBU3HA
OZleP>KaHUX PE3yJIbTATIB I10JISITAa€ B TOMY, 1O BIIE€PIIE BCTAHOBJIEHO 3aKOHOMIPHOCTI PO3MOLiNy MJ1aCTUYHOI
nedopmalii y noBepxHeBOMy Mapi KOHCTPYKLiMHUX CTajiel 32 YMOB TipOiMITyJIbCHOTO HAaBaHTaKEHHS, 1110
IO3BOJIMJIO BU3HAYUTU IPAHUYHY [JIMOMHY HAKJIENIAHOI 30HU Ta XapaKTep ii 3MiHM 3aJ1€XKHO Bifl €HEPreTUYHUX i
reoOMeTPUYHUX [1apaMeTPiB YIAPHOTO BILIMBY. TakoX BIleplle po3po6yeHO MaTeMaTU4Hy MOJeJIb UKy poOOTH
TipoiMITyJIbCHOTO IPUCTPOIO, 1110 3abe3Ievye IPOrHo3yBaHHs €(PEeKTUBHOCTI [1poLeCy [I0BEPXHEBO [1JIaCTUYHO]
nedopmariii Ta BU3HaYeHHs eHeprii fedopmiBHOI 30HM 00pO6JII0BAIBHOI TOBEPXHI. OTpUMany NoAAIbIINNA
PO3BUTOK MiJIXif, 0 OLiHIOBaHHS €(PEKTUBHOCTI IPOLLECY IOBEPXHEBO-TVIACTUYHOI fepopMmallii 32 BpaxyBaHHS
€HEPreTUYHUX NapaMeTpiB TigpoiMITyJIbCHOTO yAApy Ta FeOMETPii KOHTaKTHOI B3a€EMOZI, 110 JO3BOJISIE KiJIBKICHO
IIOB'SI3aTH €HEPril0 HABAHTAKEHHS 3 XapaKTepUCTUKaMu 1e(POPMOBAHOI 30HH, a TAKOXK €KCIIEPUMEHTAJIbHO-
aHAMITUYHMH MiAXiA 00 JOCHiIKeHHs MpoleciB nedopmaliiHOro 3MilJHEHHS, SIKUI NTO€JHY€E MOJIEJIbHI YSBJIEHHS 3

€KCIIEpMMEHTAIbHUMU JAaHUMU IIPO PO3MOALJ IJIACTUYHOI fedopMaliii 3a IIMOMHOIO IOBEPXHEBOT'0 LIApy.

2. Telyatnik [.A. Research into deformation strengthening of working surfaces of soil tillage machines by
hydropulse loading. - Qualification scientific work in the form of a manuscript. Dissertation for the educational
and scientific degree of Doctor of Philosophy (PhD) in specialty 132 Materials Science (13 Mechanical Engineering)
- Vinnytsia National Agrarian University, Ministry of Education and Science of Ukraine, Vinnytsia, 2026. The
dissertation solves an important scientific problem related to increasing the wear resistance of the working bodies
of soil-tillage agricultural machines. This was achieved through theoretical substantiation and determination of
optimal design and technological parameters for strengthening the working surfaces of tillage implements by
surface plastic deformation under hydraulic impulse loading. The introduction contains a justification for the
importance of the research, a clearly formulated goal, and a list of specific tasks necessary to achieve it. The
novelty of the obtained scientific results, the practical value of the work, and the author's personal participation in
its implementation are highlighted. Information on the validation of the results, a list of publications, and a



description of the structure and overall scope of the dissertation are provided. The purpose of the study is to
increase the wear resistance of the working surfaces of soil tillage agricultural machinery bodies by surface-plastic
deformation under hydraulic impulse loading. To achieve this goal, an analysis of known wear processes was
conducted and the parameters and features of the application of surface plastic deformation methods to increase
wear resistance were characterized. In the course of the work, a schematic diagram of a press with a hydraulic
pulse drive was developed and a mathematical model of the operating cycle of a hydraulic pulse device for
deformation hardening was created, and the shape change of the structure of polycrystalline materials during
deformation was also investigated. In addition, an experimental stand with a hydraulic impulse drive for surface
plastic deformation of parts was developed, which made it possible to experimentally establish the dependence of
material hardness parameters on the operating modes of the hydraulic impulse equipment and the design
parameters of the striker. The results of the study include the implementation of production implementations and
the study of the regularities of the operating modes of the hydraulic pulse load. The object of research is the
process of surface-plastic deformation of the working surfaces of the executive elements of soil tillage equipment
under conditions of hydraulic impulse loading. The subject of the study is the relationship between the parameters
of the formed surface layer and the technological modes of the process of surface-plastic deformation by
hydropulse loading. The paper analyzes the features of wear of working parts of tillage machines in the conditions
of modern agricultural production in Ukraine. Typical defects of the working parts of plows (shares, shelves,
knives), cultivators (paws, racks) and disk harrows (disks) are presented, as well as permissible wear parameters
(blunt width, toe length, back chamfer width), which are criteria for loss of performance and the need for repair or
replacement.
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