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1. TlpencraBnena 1o 3aXucTy poboTa 6a3yBasacsl Ha TEOPETUYHUX, EKCIIEPUMEHTAJIbHUX Ta TEXHOJIOTIYHUX
IOCTIIKEHHSIX 3 BUKOPUCTAHHSM HOBUX, €DEKTUBHUX, MEHIII BUTPATHUX MiAXOMiB 10 MiABUIIEHHS CTiIMIKOCTI
BHPOOIB pi3HOr0 NMpU3HAUYeHHs. [IJ1s1 IbOTO BUKOPHCTOBYBaJId BTOPUHHY CUPOBUHY — HEMArHiTHY [€TOHALiMHY
WIMXTY Bif, yTUAi3auii 6oenpumnacis, Ta IpUPOIHbLOTO BUAOOYTKY — OEHTOHITOBY IJIMHY. B po6OTi posrisganucs
HaCOCHO-KOMIIPECOpHI Tpy6H, 3i6paHi 3i ctazni P-110 npu niameTtpi 73MM i TOBLIMHI CTiHKY 5,5MM Ta KyJIbTUBATOPHI
Jlany TOBIIMHOIO 6..6,5MM. O6'efHAHHS B €UHY POOOTY LIMX Pi3HUX BUPOOIB MOB'SI3aHO 3 BUKOPMUCTAaHHSIM OJHAaKOBOI
IeTOHALHOI JOMIIIKY [J1s MifBUIIEHHS Pi3HMX BJIACTMBOCTEN BUPOOIB IIPU iX BUPOOHUIITBI, ajle Pi3HMUX HaIpPsIMiB
IIpu OOGCJIYyrOBYBaHHI Ta eKcITyaTtarii. Jlyist migBUIeHHs eKCIUTyaTaliiiHol CTIKOCTi pi3bOOBUX 3'€JHAHB,

IIOIIKOKYBAHICTb SIKMX CTAHOBUTb 55% BCiX BiIMOB i aBapiiHUX CUTYallili, 3aIIpOIIOHOBAHO CII0CIO BBEEHHS i



CKJIaJly BUKOPMCTAHHS MOIUQIKYI0O4Oi JOMIIIKY B MIJIACTUYHE MACTUJIO TAKUX 3'€JHAHb. BCTaHOBJIEHO, IO
IeTOHAlifiHA IMXTA Bif yTuiisawii 6oenpunacis ocobarBoi ¢ppakiiii, ckiany, crnocoby miroToBKY, 3a6e31euye
($hopMyBaHHS BTODMHHMX 3aXMCHUX CTPYKTYP (OKCUJHMX IUIiBOK) i 3HM>KEHHS KoedillieHTy TepTs. 3ariporIoHOBaHO
croci6 BBeieHHsI MO (iKyI040i JOMILIKY Y PiIKY BAaHHY IIPY HAIlJIaBJIEHH] KyJIbTUBATOPHUX Jall. [lJ1s1 IbOro
BHMKOPHCTOBYBaJIM HAHECEHHS OMIIIKY Ha esiekTpon T-620 y Burisani o6masku. JociIpKeHHIMYU BCTaHOBJIEHO, 110
BBe[leHHSI MOAUQIKyI040i JOMILIKY HEMarHiTHOI YaCTKU JeTOHALHOI MUXTU B KiJIbKOCTI 5-7% Bif enekTpoga
BUKJIIOYae GOpMYBaHHs edeKTiB, SIKi [I0B's13aHi 31 3SMEHIIEHHSIM TEMIIEPATypH PifIKOi BaHHU 32 PaXyHOK
HEePO34YMHHOI aMa3Hoi Qppakiiii, sika Bifirpae posb J0KaJbHUX MiKpOOX0I0AyBadiB. [1py IbOMY CTPYKTypa MeTany
nospi6HIoeThCs. KapbinHa asa BUninseTbCsl y BUIVISIAL 36PHUCTUX BKJIIOUEHb, OiIbII PIBHOMIPHO PO3IOLiNEHUX ¥
MaTtpui. 115 netanbHUX GOCIiIKEHb BUKOPUCTOBYBAIM TaKOX NPUPOJIHNAN KOMIIOHEHT — OEHTOHITOBY IJIAHY.
JOMIlIKy HAHOCHUJIM Ha €JIEKTPOJ, Y KiJIbKOCTi OITUMAabHOI 6-8% Bif, ioro yactku. ITopiBHAIbHI MeTanorpadiyHi
IOCJIiIPKEHHS MTOKa3aJjy, 10 BBE€JE€HHSI TaKOi JOMILIKY cliprsie (POPMYBAHHIO 6iIbIll OGHOPiAHOI CTPYKTYpU
IIPaKTUYHO IO BCiX 30HaX INOKPUTTS 32 PaXyHOK [IOAPIGHEHHS rOI4acTUX BUileHb KapO6iniB i popmyBaHHS ix
3€pHUCTUMU. B 060X BapiaHTax NOKPUTTIB (3 BBE€JIEHHSIM MoaudikaTopa IJIMHU 1 6e3 Hei) KpucTasizyeTbCst
MapTEeHCUTHA CTPYKTypa BilycKy maTpuli. JJogaTkose MoAU(IiKyBaHHS B TPU Pa3y 3HWKYE NIEPETUH MEPEXiTHO]
30HU. HaHeCeHHs MOKPUTTS Ha TOHKOCTIHHY KyJIbTUBATOPHY JIAally TIOBHICTIO MPOIJIABJSIOTS i, 8 Ipy BBEJEHHI
OeHTOHITOBOI IJIMHYU 36epirae ii ocHOBY 10 50%. Y pe3ysbTaTi IpOBeAEeHUX JOCiIKeHb PO3PO0IEHNU i
3aIPOIIOHOBAHM HOBUH CIIOCIO 3MillHEHHSI KyJIbTUBATOPHUX Jiafl. CIoci6 MoJisirae B HAHECEHH] 3MIIJHIOI0UUX CMYT
Ha HOCOK 3 JIML[bOBOTO OOKY JIalH i 3 TUJIbHOI — Ha ii Kpusax. 3riHO aHasi3y NpoLeciB 3HOLUIYBAHHS, ONITUMAIbHUM €
HaHECEHHS HallJIaBJIeHHSIM 3MiLIHIOIOUMX CMYT Ha HOCOK po3mipom 20 MM, a Ha KpuJia — 12-15 MM 3 BiZICTaHHIO MK

HUMU He MeHIe 10 MM, 1106 3ar06irTv NEPEKPUTTS 30H TEPMIYHOTO BILJIMBY.

2. The dissertation presented for defence is based on theoretical, experimental and technological research
involving new, effective and less expensive approaches to increase the durability of products intended for different
purposes. With this in view, secondary raw materials were used - a nonmagnetic detonation charge obtained by
ammunition recycling and bentonite clay extracted from natural deposits. The thesis considers a tubing assembled
of steel P-110 with a diameter of 73 mm and a wall thickness of 5.5 mm, and cultivator shares with a thickness of 6-
6.5 mm. The incorporation of different products in one thesis stems from the fact of using the same detonation
agent to improve different properties of products during their manufacture, though along different lines during
their maintenance and operation. To increase the operational durability of threaded joints whose damage leads to
55% of all failures and emergencies, a method for introducing a modifying agent to the lubricating grease of such
joints is proposed and the agent’s composition is defined. It was found that a detonation charge obtained by
recycling ammunition of a special grading, composition and preparation method ensures the formation of
secondary protective structures (oxide films) and reduces the friction coefficient. A method is proposed to
introduce a modifying agent into the molten weld pool while building up cultivator shares. For this purpose, an
additive in the form of a coating was applied onto electrode T-620. Investigations have found that, introducing the
modifying agent of the nonmagnetic part of the detonation charge as 5-7% of the electrode’s part, eliminates the
formation of defects related to a molten weld pool temperature drop. Such a drop is caused by the insoluble
diamond fraction that plays the role of local micro coolers. In this case, the metal structure becomes finer. The
carbide phase precipitates in the form of granular inclusions distributed more evenly in the matrix. For in-depth
research, a natural component was also used - bentonite clay. The additive was applied onto the electrode as
optimal 6-8% of its part. Comparative metallographic studies have shown that the introduction of such an additive
facilitates the formation of a more homogeneous structure practically in all coating zones due to the reduction of
needle-like carbide precipitates that makes them granular. In both coating variants (with the introduction of the
modifying clay and without it), the matrix tempering martensite structure crystallises. Additional modification
reduces the transition zone section by a factor of three. Applying a coating onto a thin-wall cultivator share fully
penetrates it, whereas introducing bentonite clay keeps the base metal up to 50%. The research result was the
development and proposal of a new method of hardening cultivator shares. The method consists in applying
hardening strips onto the tip of the share face and onto its wings on the backside. According to analysis of wear



processes, an optimal scheme is the building up of 20 mm hardening strips on the tip and 12-15 mm strips on the
wings with a minimum 10 mm distance between them to prevent the overlap of thermal action zones.
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