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Pegpepam. B coomsemcmeuu ¢ I'OCT 20793-2009 mpaxmop u e2o cocmagnvle 4acmu no08epeaiom pecypcHOMY
OUACHOCMUPOBAHUIO Neped MeXHUYecKUM ooOcnyxcusanuem. Ilapamempsl mexHU4ecK020 COCMOAHUS COCMABHbLIX
yacmei Mpaxkmopa Uiy MauuHsl ciedyem nposepsams ¢ npUMeHeHueM KOHMPOAbHO-OUASHOCTNUYECK020 000PYO08aAHUSL.
B nacmoswee epemsa kpumepuu npedenbHo20 COCMOAHUA 3HAYUMENbHO YCMapeiu U mpeoyom nepecmompa ¢ mo4xu
3PEHUsL YIHCECHOUEHUS COBPEMEHHBIX MPeb08aHUll NO IKCHIYAMAYUOHHBIM U IKOHOMUYECKUM XaApaKmepucmuxkam u
noxazamenim Haoedchocmu. (Llenv uccnedosanus) Ilposecmu aunanuz cocmosimus onpoca u Oelicmeyioujels
HOPMAMUBHOU OOKYyMeHmayuu u 0amov NPedsodNceHuss no OUCMAHYUOHHOMY 0becneyeHuro KOHMPOJs Kpumepues
NpeoenbHblX COCMOSIHULL OMOENbHBIX Y3108 U aspecamos. (Mamepuanst u memoowst) I[Iposeru aunanus HAyyHoO-
mexHuueckou ooxkymenmayuu, Iocyoapcmeenuvix cmanoapmog Poccuiickoii Dedepayuu u HayyHulx pabom no
npodIeMaAM MUHUMUSAYUU MEXHONI02UYECKUX PUCKO8, OUACHOCTUPOBAHUS U KOHMPOIENPU20OHOCMU 0151 ONPedeleHUs.
npeoenbHO20 MEeXHUUEeCK020 COCMOSIHUSA, d MAKHCe GbINOTHUNU NOCMAHOBOUHBIE UCCIE008AHUSL NO B03MONCHOCTHU
KOHMPOa pabomuvl OMOEIbHbIX V3108 U azpeeamos 8 pexcume online. Ommemunu HeoOX0OUMOCHb KOPPEKMUPOBKU 8
yueme Kpumepueg npeoeibHO20 MEXHUYECKO20 COCMOAHUL 6 COOMBEMCHEUU C HOGbIMU KOHCHPYKYUAMU
Pecypcoonpedensitowux y3nos, azpe2amos u 0eticmayouux mexHu4ecKux pe2iamenmos. (Pesyrsmamul u 06cysicoenue).
Ocywecmeunu 060CcHO8aHUe npoyecca OUASHOCIMUPOBAHUS U BbIAGUIU NPOMUBOPEUUS 8 KOHCIMPYKYUU MPAKMOPO8 U
Oeticmeyowux HAy4HO-MeXHUYecKolu OOKYMeHmayuyu u Cmanoapmos, npeosoNCUlu apuaHm UucnoIb308aHus
CUeMYUKO8-UHOUKAMOPO8 HpU  MOOEpHU3AYUU MPAKmMoOpo8 KaK CUcCmembl 6CMpPOeHHbIX cpedcmé online-
ouaernocmupoganus. (Bvieoowvl) Ceoespemennbviii asmMomMamu3zupoBaHtblil KOHMPOIb 3a MEXHUYEeCKUM COCMOSHUEM
Mpakmopos, KOMopwlil OCYWeCMEIAemcs Ha OCHOBAHUU CPABHEHUSL OAHHbIX C KDUMEPUAMU NPEOelbHO020 COCMOSHU,
cayorcum 0O0CHOBaHUEM K 3P HeKmusHOU IKCNIyamayuy mexHuKy 3a cuem NpUMeHeHUsi BCMPOEHHbIX YCMPOUCme Ois
OUACHOCMUPOBAHUS, YMO NO380J8eM MUHUMUIUPOBAMb ACPOMEXHOA0SULECKUE PUCKU.

Knrouesvle cnoea: mexuuueckoe — 00CIydcugaHue,  Kpumepuu  HpPeoeibHO20  COCMOSAHUS, — PeCypCHOe
OUacHOCMUpoBaHue, CHemuUK-UHOUKAmop, azpomexHoi02udecKuil puck.
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Abstract. In accordance with GOST 20793-2009, the tractor and its components are subjected to resource diagnostics
before maintenance. The technical condition of the components of the tractor or machine should be checked with the use of
control and diagnostic equipment. Currently, the criteria for the limit state are significantly outdated and require revision
from the point of view of tightening modern requirements for operational and economic characteristics and reliability
indicators. (Research purpose) The research purpose is in analyzing the state of the issue and the current regulatory
documentation and making proposals for remote monitoring of the criteria for the limit states of individual components and
aggregates. (Materials and methods) The article presents an analysis of scientific and technical documentation, State
standards of the Russian Federation and scientific papers on the problems of minimizing technological risks, diagnostics
and control suitability for determining the maximum technical condition, and staged studies on the possibility of monitoring
the operation of individual components and units online. The article notes the need to adjust the criteria for the maximum
technical condition in accordance with the new designs of resource-determining units, aggregates and existing technical
regulations. (Results and discussion). The article presents the justification of the diagnostic process and identified
contradictions in the design of tractors and existing scientific and technical documentation and standards, and proposed
option of using meters-identifiers when upgrading tractors as a system of built-in online diagnostic tools. (Conclusions)
Timely, automated monitoring of the technical condition of tractors, which is based on comparing data with the criteria of
the limit condition, serves as a justification for the effective operation of equipment with built-in devices for diagnostics,
which allows minimizing agrotechnological risks.

Keywords: maintenance, limit state criteria, resource diagnostics, counter-indicator, agro-technological risk.
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Pegpepam. Cnocobnocms 2azocudpamos KOHYEeHMPUpO8ams 2a3 6 meepoyio XelamHylo CmMpYKmypy U C80Ucmed
CAMOKOHCEPB8AYUU 2A302UOPAMO8 NPU OMPUYAMETbHBIX MEMNEPAMYPAX NO38OISIOM PACCMAMPUBANL 803MOICHOCTDL
paspabomku cnocoba ymunuzayuu 6102a3a, IKoA0UYecKU Oe30NACH020 XPAHEHUs U MPAHCHOPMUPOSKU OUOMEMAand.
(Lenv uccnedosanusn) O6OCHO8AMb MEXHOLO2UYECKUE BO3MONCHOCHU NOJYHEHUS CUHMEMUYECKUX CMEUAHHbIX
2a302U0pamo8 KOMHOHEHMO8 0Ouo2asa, ux XpameHus U MpPAHCNOPMUPOSKU HA OCHOBE AHANU3A UMEIOUUXCSL
3aKOHOMEpHOCmeElU OPMUPOBAHUS 2A302UOPATNOE NO BPEMEHU, memnepamype u eneunem oagnenuu. (Mamepuanvl u
Memoov) Ilpugenu HakonnenHvie pe3yIbmMamvl UCCACO08AHUN NpoOYecca NOJYHEeHUs UCKYCCMEEHHBIX 2UOpamos
NPUPOOHO20 2A3a U MEMAHCOOEPAHCAUUX 2d308bIX CcMecell NpU PA3IUYHbIX HAYATbHLIX CATMUYECKUX OA6leHusx u
memnepamypax. Ommemuau, 4mo 0ObeKMoM UCCIe008aHUsL 0151 0O0CHOBAHUS NAPAMEMPOB UCKYCCMBEHHO20 CO30AHUS
2a302U0pamog Cylcum Ouo2as, NOLYUeHHbIll NPU AHAIPOOHOM MEPMOPDUILHOM COPAINCUBAHUU OP2AHULECKUX OMX0008
Ha umelouelics IKCNepuUMeHmaibHol 6102azo8oll ycmanoske. B kawecmese opeanuyeckozo cybcmpama nocmosmunozo
cocmaga ucnoavzosanu komouxopm CK-8 c enasxcrocmoio 90-92 npoyenmos. Onpedensinu cocmas 6uoeasza ¢ nNOMOoubio
eazoananuzamopa Optima-7 Biogas. (Pesynomamot u oocyacoenue) I[lpednosicunu mooenv npoyecca u mexHudecKyo
KOHCMPYKYUIO YCMAHOBKU OJisl NOAYYEHUsl 2d306020 MOMOPHO20 MONAUBA U3 OU02A3d aAHA3POOHO20 COPANCUBAHUS
OPeAHUYEeCKUX OMX0008 AZPONPOMBIUIEHHO20 KOMNIEKCA. YCMAaHo8UIU, Ymo epems cu0pamoodpazo8anus 3a6Ucum
OM YBEeNUHEHUSI MENCPHAZHOU NOBEPXHOCU U OBUNICEHUSL NY3bIPLKOE 2430 OMHOCUMENbHO HCUOKOCTIU, KOMOPOE MONCHO
pe2yauposams, 8030elicmeys HA 30Hy 2uopamoodpasosanus (YOapHo-601HO60€, IeKMPOMACHUMHOe, MeXaHUYecKoe,
Xumuueckoe, memnepamyproe). (Bvigoowvl) Pezynomamvl uccinedosanuii moz2ym Obimb  UCHOIL30BAHLL  HPU



MOOENUPOBAHUU NPOYECCO8 8 O8YX(PA3HBIX Ccpedax npu 0OPA3Z06aAHUU 2A302UOPAMOE U CO30AHUU YCHAHOBOK NO UX
NOJYUeHUIO.

Knroueesvle cnoea: 6uozas, 2a3060e MomopHoe Mmoniuso, Memaw, UCKYCCHBEHHble 2a302U0pamyl, mepmoodapuyecKkue
YCR08UA, YCIMAHOBKA.
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Abstract. The ability of gas hydrates to concentrate gas into a solid chelate structure and the properties of self-
preservation of gas hydrates at negative temperatures allows us to consider the possibility of developing a method for
the utilization of biogas, environmentally safe storage and transportation of biomethane. (Research purpose) The
research purpose is in substantiation the technological possibilities of obtaining synthetic mixed gas hydrates of biogas
components, their storage and transportation based on the analysis of the existing regularities of the formation of gas
hydrates in time, temperature and external pressure. (Materials and methods) The article presents the accumulated
results of studies of the process of obtaining artificial hydrates of natural gas and methane-containing gas mixtures at
various initial static pressures and temperatures. The object of research to substantiate the parameters of artificial
creation of gas hydrates is biogas obtained during anaerobic thermophilic fermentation of organic waste at an existing
experimental biogas plant. Mixed feed SK-8 with a humidity of 90-92 percent was used as an organic substrate of
constant composition. The composition of biogas was studied using the Optima-7 Biogas gas analyzer. (Results and
discussion) The article presents a process model and a technical appearance of an installation for producing gas motor
fuel from the biogas of anaerobic digestion of organic waste of the agro-industrial complex. The hydrate formation time
depends on the increase in the interfacial surface and the movement of gas bubbles relative to the liquid, which can be
regulated by acting on the hydrate formation zone (shock wave, electromagnetic, mechanical, chemical, temperature).
(Conclusions) The research results can be used in modeling processes in two-phase media during the formation of gas
hydrates and the creation of installations for their production.

Keywords: biogas, gas motor fuel, methane, artificial gas hydrates, thermobaric conditions, installation.
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Pegpepam. losviwenue sgghexmusHocmu pabomvl COBPEMEHHbIX O8ueamenell GHYMPEHHe20 C2opaHus udem 6
Hanpaeienuu onmumuzayuu Gaz 2azopacnpedeneHus ¢ Yemvio UX HOOCHPOUKU NOO YCA08US IKCHLYAMAayull
aemompancnopma. B xomnanuu Hyundai 3aseunu o pazpabomke nepsoco cepuiinoco O08ucameisi ¢ HENPepbleHO
usmensieMbiM spemenem pabomwl knanarnos — Continuously Variable Valve Duration. (L]env uccaedosanus) Ilposecmu
KUHeMAMUYeCKULl AHAIU3 2a30PACHPeOeumenbHO20 MEXAHUSMA C Pe2yIupyemMblM 8DeMeHeM Pabomyl KIananog, 6bla6umn
meopemuyeckie 603MONCHOCTU OAHHO20 MeXAHU3MA N0 CPAGHEeHUI0 ¢ UHpopMayueli, npedCcmagieHHol 8 peKidame.
(Mamepuanvt u memoowt) Hcnoavsosanu 6 pabome Memoobl KUHEMAMUYECKO2O AHANU3A DPbIYANCHBIX MEeXAHUIMOB.
(Pesynomamur u obcyscoenue) Ommemuny, umo auaius KOHCPYKYUU 2A30PACIPEOeUMENbHO20 MeXaHU3MA ¢
pezyrupyemvim epemenem pabomsl KI1ananog no3eoaull 6blopams noOXo0Auyo CIMpYKMYyPHYIO cxXemy, IKEUSANEHIMHYIO
ucxoonomy mexanuzmy. Illooobpanu nHaubonee ¢ghpexmunyo Memoouxy KUHEMAMUYECKO20 AHAIU3A OAHHO20 MEXAHUIMA
U pazpabomanu Ha ee OCHOBE NPOSPAMMY pdaciemda Yelo8 NOGOPOMA KYyIauKa U 6ald 2a30pacnpeoesiumenbHo20
mexanuzma. (Bwisoowr) JJeucamens ¢ cucmemoul pecyiuposanusi eépemeHu pabomvl KIANAHA hno3eoisem 0Oonee
aphexmueno noocmpausams cmeners HANOAHEHUS YUTUHOPO8 8 3AGUCUMOCTIU OM YCIOBULL pAbOmMbL 34 CYenm NepPeMeHHOl
@azvl nosopoma pacnpeosana (konemuamozo eana). Ilpeonacaemas xomnanueti Hyundai cucmema peeynuposanust
6pemeHy pabomvl KIanano8 00JHCHA padomams MoAbKO ¢ MEXAHUIMOM pe2yiuposanus az 2azopacnpedenetus, max
KaK npu U3MEHeHUuU CKOpOCmuU 8paujeHust Kyiauka O HauuHaem pabomamy He @ moil ¢haze, Komopas O0IAHCHA OblMb 8
Oannwlii Momenm epemenu. [lpu medrennom epawjenuu Kyaiauka o omemaenm no ghaze om 6aia 2a3opacnpeoesumenbHoe0
Mexanusma, a npu ObICMpPOM 8pAWEHUU KYIAUKA NPOUCX0O0UM Onepedicerue no (ase 8ana 2a3opacnpederumenbHo20
Mexanusma.

Knwouesvie cnosa: xynauox, ¢hazospawamens, Kyaucda, 6ai 2a30pacnpedeumenbHo0 MEeXanuma, moaKamens,
osueamensv, Yuki, gasa.
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Abstract. Increasing the efficiency of modern internal combustion engines is going in the direction of optimizing the gas
distribution phases in order to adjust them to the operating conditions of motor vehicles. Hyundai has announced the
development of the first production engine with continuously variable valve operation time — Continuously Variable Valve
Duration. (Research purpose) The research purpose is in conducting a kinematic analysis of the gas distribution mechanism
with an adjustable valve operating time, identifying the theoretical possibilities of this mechanism in comparison with the
information provided in the prospects. (Materials and methods) The methods of kinematic analysis of lever mechanisms
were used in the work. (Results and discussion) The analysis of the design of the gas distribution mechanism with an
adjustable valve operating time made it possible to choose a suitable structural scheme that is equivalent to the original
mechanism. The article presents the most effective method of kinematic analysis of this mechanism and developed on its
basis a program for calculating the angles of rotation of the cam and the shaft of the gas distribution mechanism.
(Conclusions) An engine with a valve operating time control system allows you to more effectively adjust the cylinder filling
depending on the operating conditions due to the variable phase of rotation of the camshaft. The valve timing control system
offered by Hyundai should only work with the valve timing control mechanism, since when the cam rotation speed changes,
it starts working in the wrong phase that should be at a given time. With a slow rotation of the cam, it lags behind in phase



from the shaft of the gas distribution mechanism, and with a fast rotation of the cam, on the contrary, the phase advance of
the shaft of the gas distribution mechanism occurs.
Keywords: cam, phase shifter, linkage, gas distribution mechanism shaft, pusher, engine, cycle, phase.
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Peghepam. I apmonuzayus cmanoapmos no co8pemMenHblM Memoodm OpeaHU3ayuL MexHU4ecKo20 00CIYHCUBAHUSA U
pemMonma, nepedosvle NPUEMbl CEPBUCA CeNbCKOXO3AUCMBEHHBIX MAWUH (MPAKMOPO8, ouzeell, KoMOAaHo8 u Opyaux)
aKxmyanuzupyem nepederb HOPMAmuGHbIX OOKYMEHmMOs, HeoOX0OUMbIX NPU CEPMUPUKAYUU CeNTbCKOXO3AUCMBEHHOU
mexuuxu. (Lenv uccnedosanus) Iogvicums s¢hghexmusnocms Kavecmea pemMonma, mexHuyecko20 00CIyHCUBAHUA U
pabom npu cepmu@urayuu mpaKmopos U CelbCKOXO03AUCMEEHHON MEXHUKU C Y4emoM HO8bIX MeHOeHYUll 3a cuem
VMOUHEHUSI NepeuHsi KOHMPOIUPYEeMbIX NoKasamenel MexHUyecKol U UHDOPMAYUOHHOU COBMECHUMOCTNU 8
COOMBECMBUU C NPUOPUMEMHBIMU HANPAGIEHUAMU CMAHOAPMUZAYUY, YCMAHOBNEHUs NepeyHs 0013amenbHblX
PpecnameHmHublX pabom npu cepmupurayuy Kauecmeda pemMonma, HAnPAasieHHbIX Ha MEeXHUYECKYI0 U IKOJ0ULECKYIO
bezonacHocms, A MaKdce NOBbIUEHUS KOHKYPEHMOCHOCOOHOCMU POCCUUCKUX MOBAPO8 HA 6HYMPEHHeM U
pecuonanvibix puinkax. (Mamepuanvt u memoowvt) Ommemuau, ymo cneyupura pabomol 3axKI0O4Aemcs 8 NYOIUUHOM
obcysicOeHUU ~ NPOeKmo8  CMmaHoapmos,  IKCnepmuse  CHeyuaiucmamyl  UHIICEHEepHOU  Cayxcovl U
CeNbXO3MAUWUHOCMPOCHUS, 3AUHMEPECOBAHHbIMU Opeanuzayusmu u npeonpusmuimu Poccuitickou Dedepayuu u
opeanuzayusmu 8 2ocydapcmeax — uaenax Meoiccocydapcmeenno2o cogema no CManoapmu3ayuu, Memponiocuu u
cepmughuxayuu Coopyosicecmea He3ABUCUMBIX 20CYOAPCME U OCMAIbHOM AHAIU3E NOJYHUEHHLIX NPEOIONCEHULL.
(Pesynomamer  u  obcysicoenue)  I[loocomogunu  OKOHUamMeNbHble — pedaKyuu  NpoeKmos  CMAHOAPMOos,
coomeemcmayiouue YCio8UsIM COBPEMEHH020 COCMOSHUS MAWMUHHO-MEXHUYECK020 NAPKA U UHICEHEPHOU CTIYICObL
azponpomsiuiienHoeo komniekca. Cocmagunu c800Ku om3wvleos opeanuzayui Poccuu u cmpan Coodpyscecmsa;
NPOEeKmbl OKOHYAMENbHOU pedaKyuu cmaHoapmos 0yO0ym HAanpaeieHvl HA peoaKmupo8aHue U YMmeepicoeHue 8
Poccmanoapm. (Bvigoowt) Bnepeavie bviiu yHuuyuposamsi 6udsvl, OCHOGHble NPABGULA U MeXHUYecKue mpebosanus K
nPOBeOeHUI0 NPOYEOYPbl COAUU 8 PEMOHM U BbINYCKA U3 PEMOHMA MPAKMOPO8, ousenell, KOMOAaHo8 u Opyeux MauiuH,
npeoHazHavenHbIX OJis NoAesblx pabom. Peanuzayus oannvix mpebosanuii no360auUm HOGbICUMb KAYeCMBE0 PeMOHMA,
HAOEHCHOCHIb U MENHCPEMOHMHBIU PECYPC MAUUHHO-IMPAKINOPHO20 NAPKA AZPONPOMBIULIEHHO20 KOMNIIEKCA.

Knroueevle cnoea: cmanoapm, mpakmopvl, KOMOQUHbL, Ou3enu, MeXHUUecKkoe OOCIYHCUBAHUE, DPEMOHM,
cepmugpuxayusi.

s murupoBanusi: KazakoBa B.A. [NapMoHM3amus Kak TIEpPCIIEKTHBA Pa3BUTHS CTAaHIAPTU3AIHMKA B 00JIACTH
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HARMONIZATION PERSPECTIVE FOR THE
DEVELOPMENT OF STANDARDIZATION IN THE FIELD
OF TECHNICAL SERVICE

Vera A. Kazakova, junior researcher
IFederal Scientific Agroengineering Center VIM,
Moscow, Russian Federation



Abstract. Harmonization of standards for modern methods of organization of maintenance and repair, advanced
methods of service of agricultural machines (tractors, diesels, combines and others) updates the list of regulatory
documents required for the certification of agricultural machinery. (Research purpose) The research purpose is in
increasing the quality of repair, maintenance and work in the certification of tractors and agricultural machinery, taking
into account new trends by clarifying the list of controlled indicators of technical and information compatibility in
accordance with the priority areas of standardization, establishing a list of mandatory routine maintenance work in the
certification of repair quality aimed at technical and environmental safety, as well as increasing the competitiveness of
Russian goods in the domestic and regional markets. (Materials and methods) The specifics of the work consists in public
discussion of draft standards and expertise by specialists of the engineering service and agricultural machinery,
interested organizations and enterprises of the Russian Federation and organizations in the member states of the
Interstate Council for Standardization, Metrology and Certification of the Commonwealth of Independent States and a
detailed analysis of the proposals received. (Results and discussion) The article presents the final versions of the draft
standards that meet the conditions of the current state of the machine-technical park and the engineering service of the
agro-industrial complex. It summaries of reviews from organizations in Russia and the CIS countries; the draft final
version of the standards will be sent for editing and approval to Rosstandart. (Conclusions) For the first time, the types,
basic rules and technical requirements for carrying out the procedure for putting into repair and releasing from repair
tractors, diesel engines, combines and other machines intended for field work were unified. The implementation of these
requirements will improve the quality of repair, reliability and the inter-repair resource of the machine and tractor fleet
of the agro-industrial complex.

Keywords: standard, tractors, combines, diesels, maintenance, repair, certification.
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JNETAJIEN THAPONIPUBOJA
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Deoepanvhplit HayuUHbBLIL azpounscenephsiii yenmp BUM,
Mockea, Poccuiickaa @eoepayusn

Pegpepam.  Onpedenunu  cywecmsyrowue  munvl  OUASHOCMUPOBAHUS — HEUCHPAGHOCIU — CAMOXOOHOU
cenbekoxossatcmeenHol mexuuxky. Ommemuau, ¥mo yuyem cKopocmu USHAUWUBAHUSL OOHOMUNHBIX 0emanell u3 epynnsl
OOHOUMEHHBIX Oemaniell Npu OnpeoeneHuu OONyCKaemvlx USHOCO8 NpU UX PeCYyPCHOM OUASHOCHUPOBAHUU
npeocmasisiem coOou axkmyanivHyro npooaemy. Hdanu onpedeneHue pecypcHO20 napamempd U e20 GIUAHUL Ha
nokazamenu Haodexcnocmu oemanei mawiun. (Llenv uccnedosanus) Onpedenumv OCHOBHbIE NPUHYUNBL CIpAmMe2uu
MEXHUYUECKO20 OOCIVICUBAHUSL U PEMOHMA CEeNbCKOXO3AUCMBEHHOU MEXHUKU C Yenavlo obecneyenus KOHMpOJis
MEeXHU4eCcKo20 COCMOAHUA 0emanel MAwuH, 8 YacmHOCMU, 015 NO8bluleHUs 6e30MKA3HOCTNU OemaJieli 2UOPONPUBOOd.
(Mamepuanvr u memoowt) [Ipoananuzuposanu sapuanmul cmpameuii MeXHUYECKO20 0OCIYIHCUBAHUS, HEOOCHAMKU U
npeumyujecmea Kaxcoou uz nux. (Pezynomamuot u oocyscoenue) Ilpedcmagunu cmandapmuble cmpamezuu nposedeHust
MEXHUYECKO20 O0OCTYICUBAHUS: NO NOMPEOHOCMU, NIAHOBO-NPEOYNPEOUMENbHAs, NO COCMOSHUIO U YCMAHOBUIU
ONMUMATLHBLL MUN MEXHUYECKO20 0OCIYICUBAHUS C YUemOM CKOPOCTUY USHAUUBAHUSL KAXCOOU KOHKPEMHOU 0emau.
Bvinoanunu ananuz aneopumma npoeoeHusi MexXHUwecko2o OOCIYICUBAHUS 6 KAJNCOOM Cayyae UHOUBUOVATBHO.
Ommemunu, ymo OONYCK YCIMAHABIUBAIOM UCXO005L U3 YCAOBUSL: eCliU MeKyujee 3Ha4eHue KOHMpOIUPYeMo20 pecypCcHo2o
napamempa npu o4epeoHoM OUASHOCMUPOBAHUU OKANCEMC s MEHbULE YCMAHOBICHHO20 3HAYEeHUs, MO MAKas 0emab
npu mexkyujem 3Ha4eHul CKOPOCMu USHAUWUBAHUSL CMOCEm 00pabomams 00 ciedyrouell MeXCKOHMPOIbHOU NPOBEPKU.
(Bb1600bl) Bvibop cmpamecuu mexnuuecko2o 00CIYHCUBAHUS USPAET 8ANCHYIO DOJb 8 NOGbIUUEHUU Oe30MKAZHOCHU
demarneii 2uOpPORPUBOOA CENbCKOXO3SUCMBEHHbIX Mawut. bviia pazpabomana cmpameeusi, 6 KOMOPOU YHUMbIBAEHICSL
CKOPOCHIb UBHAWUBAHUSL KANCOOU KOHKDEMHOU O0emanu U 8blOPAKOBKA 6e0emcsl ¢ YYemomM CKOPOCIU UZHAUUBAHUSL
Kaoicooll demanu @ omoerbHocmu. [Jemanu ¢ 60IbUOU CKOPOCTHBIO USHAWUBAHUS 8blOPAKOBBIBAIOMCS NEPEbIMU, A
demanu ¢ Maiol — NOCIEOHUMU.



Knroueesvle cnosa: 2uoponpugoo, cenbCKOXO3AUCMEEHHASL MEXHUKA, CMpamezull mexHUuecKko2o 00CAYHCUBAHUS U
PEMOHmMA, cucmema OOHYCKO8, DeCypCHbulll napamemp, MNoGvluieHUue 0e30MKA3HOCMU, OUASHOCMUPOBAHUE
MeXHU4eCcKo20 COCMOAHUS.
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INCREASING THE RELIABILITY OF HYDRAULIC
DRIVE PARTS OF AGRICULTURAL MACHINES

Aleksey A. Solomashkin, leading specialist;
Azamat F. Il’mukhametov, postgraduate
Federal Scientific Agroengineering Center VIM,
Moscow, Russian Federation

Abstract. The article identifies the existing types of troubleshooting of self-propelled agricultural machinery.
Taking into account the wear rate of the same type of parts from the group of parts of the same name when
determining the permissible wear during their resource diagnostics is an urgent problem. The article presents the
resource parameter and its influence on the reliability indicators of machine parts. (Research purpose) The research
purpose is in determining the basic principles of the strategy of maintenance and repair of agricultural machinery
in order to ensure control of the technical condition of machine parts, in particular, to increase the reliability of
hydraulic drive parts. (Materials and methods) The article presents the options for maintenance strategies, the
disadvantages and advantages of each of them. (Results and discussion) The article presents standard maintenance
strategies: according to the need, planned preventive, according to the condition and justifies the optimal type of
maintenance, taking into account the wear rate of each specific part. Authors performed an analysis of the algorithm
for carrying out maintenance in each case individually. The tolerance is set based on the condition: if the current
value of the controlled resource parameter during the next diagnosis turns out to be less than the set value, then
such a part at the current value of the wear rate will be able to refine it until the next inter-control check.
(Conclusions) The choice of a maintenance strategy has an important role in increasing the reliability of hydraulic
drive parts of agricultural machines. A strategy has been developed that takes into account the wear rate of each
specific part and the culling is carried out taking into account the wear rate of each part individually. Parts with a
high wear rate are rejected first, and parts with a low wear rate are the last.

Keywords: hydraulic drive, agricultural machinery, maintenance and repair strategies, tolerance system, resource
parameter, increased reliability, diagnostics of technical condition.
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’Bpanckuii zocydapcmeennvlii azpapuslil ynueepcumen,
2. Bpanck, Poccuiickaa Dedepayusn

Pepepam. Kauecmeennvili ce8 3epHOGLIX  KYAbMYP  3A6UCUM  OM  KOHCHMPYKYUU  padouux  opeanos
CeNbCKOX03AUCMEEHHbIX MawuH. Ha ocnoeanuu anaiumudeckux uccie008aHull npeodniodcCuiu paspabomams HO8YI0
KAaccuguxayuio omoenbHblX KOHCMPYKMUBHBIX DNIeMEHMO08 COWHUKOS8 U UX MeXHOIo2uueckux napamempos. (Lenwv
uccneooeanus) Ycoeepuiencmeosams yu@dposyo K1accuhukayuoHHyo madbauyy npusHaKos COUHUKOS, CMpyKmypa u
@opma npedcmasnenuss KOMopou no360.151a Obl 1e2KO OONONHAMb NPUSHAKU, XAPAKMePU3YIouue uzyyaemblii paboyull
opean, He usmeHss ee ancopumma oopazoeanus. (Mamepuanvt u memoowt) Ommemunu, Umo COUWHUK MONCHO
paccmampugams Kax CUCmeMmy, COCMOAUYI0O U3 COBOKYRHOCIU OMOENbHbIX KOHCMPYKIMUBHLIX U MEXHOA0SUYECKUX
NPUSHAKOB, MECHO CBA3AHHBIX Medicdy coboll. [Ipoananuzuposanu no npediazaemoll Kiaccu@urayuu 08yXOUCKosbill
COWMHUK, NPEONoANCUNU cUCTnEeM) YUDPoso2o koouposanus. Hacmoawas xnaccuguxayus nosgonsem 6Kuo4amy He
MOAbLKO U3GeCMHble MUNbl COUWHUKOS, HO U NPOCHO3UPOBAMb HOBble KOHCMPYKYUU NOO 3A0AHHbIE MEXHOI02UYecKue
napamempul. (Pe3yismamul u 06cysicoenue) Yrazanu, ymo nNPUsHAKu U C60UCMEA COUHUKOE 8 MAMpUye pacnonioHCceHsl
COOMBEMCMEEHHO NO 8EPMUKANU U OPUBOHMANU U PACCMAMPUBAIOMCI 80 83AUMOOCUICMEUU, COUHUKU 0OHO20 KIACCA
MHOUMU NPUSHAKAMU U CEOUCMBAMU CEA3AHbI C COUHUKAMU OpYy2020 Kiaccd. Jlannas kiaccuguxayus no3eonsiem
3amenums cywecmeyroujue 2pomo3oKue Kiaccugpukayuu oObIYHbIMU YUppamu, npogecmu yugposoe Koouposauue
JOOBIX COUHUKO8 NOcesHblx Mawiul. (Bvleoowvl) [Ipednacaemasn xnaccugpuxayus oaem 603MONCHOCHb NPUMEHAMb
yugposoe KoOUposauue 6ce20 MHO2000pA3UsL NPUSHAKOS U CBOUCMSE CYWECMBYIOWUX U HOBbIX KOHCMPYKYULL
08YXOUCKOBBIX COUWHUKOB, 3A0eliCB808aMb KOMNbIOMEPHble MEeXHON02UuU Ol NOUCKA, XPAHeHUs U nepepabdomKu
ungopmayuu no vum. Knaccugpurayus ucnonvsyemes 0 6b100pa payuoHaIbHOU KOHCMPYKYUU paboue2o opeand.

Knrouesvie cnosa: cownux, kiaccugurxayus, ycmpoucmeo, noces, OUCK, Y20 amaxu.

Jas murupoBanusi: Ilerposen B.P., lynko H.M., AmenmueB B.B., Kysiop B.M., Byako C.U. Knaccudpukanus
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CLASSIFICATION OF TWO-DISC COULTERS BY

TECHNOLOGICAL AND DESIGN PARAMETERS

"Vladimir R. Petrovets, Dr.Sc.(Eng.), professor;

!Nikolay I. Dudko, Ph.D.(Eng.), professor;

Wiktor V. Amelichev, postgraduate;
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!Belarusian State Agricultural Academy, Gorki, Republic of Belarus
Bryansk State Agrarian University, Bryansk, Russian Federation

Abstract. High-quality sowing of grain crops depends on the design of the working bodies of agricultural machines.
Based on analytical studies, it was proposed to develop a new classification of individual structural elements of coulters
and their technological parameters. (Research purpose) The research purpose is in improvement of the digital
classification table of coulter signs, the structure and form of representation of which would allow easily complementing
the signs characterizing the studied working body without changing its formation algorithm. (Materials and methods)
The coulter can be considered as a system consisting of a combination of individual design and technological features
that are closely related to each other. A two-disc coulter was analyzed according to the proposed classification, and a
digital coding system was proposed. This classification allows us to include not only the known types of coulters, but
also to predict new designs for the specified technologi-cal parameters. (Results and discussion) The features and
properties of coulters in the matrix are located vertically and horizontally, respectively, and are considered in in-
teraction, coulters of one class are associated with many features and properties of coulters of another class. This
classification allows you to replace the existing large classifications with ordinary numbers, to conduct digital coding
of any coulters of sowing machines. (Conclusions) The proposed classification allows us to apply digi-tal coding of the
entire variety of features and properties of existing and new designs of two-disc coulters, to use computer technologies
for searching, storing and pro-cessing information on them. The classification is used to select a rational design of the
working body.

Keywords: coulter, classification, device, seeding, disc, attack angle.
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Peghepam. B nacmosiwee pemsi peMOHMHASL OMPACIb NPAKMUYECKU 80 8CeX CMPAMAX 6CMYNUNA 8 NePeNOMHbILL
nepuood, XapaKxmepusyrouwuics HeodXo0umMocmyio couemams U UCHOIb308AMb PA3IUYHbIE CIPAMe2Ud U MEeXHOI0UU
MEXHUUECKO20 0OCTYICUBAHUS U PEMOHMA 01 HOBOU MEXHUKU, A MAKICe MEXHUKU, 8bINYUWEHHOU MHO20 Jem HA3a0.
(Lenv uccnedosanus) Ilpoananusupogams cocmosiHue pemMoHmMHO-00CIydcusaowel 6a3vl acponpoMblULIEHHO20
Komniexca U 000CHO8AMb BO3MONICHOCMU €€ MOOEPHU3AYUU C UCNOTb306AHUEM UHMELLIEKMYATbHbIX MeXHOI0UL.
(Mamepuanvt u memoowt) Ilpumenuru memoosvl 0000WeHUs OAHHBLIX PAZIUYHBIX CAYHCO A2PONPOMbBIULIEHHBIX
Gopmuposanuii OmoenbHbIX PecUoH08, MAMEPUATbL HAYYHO-MEXHULECKOU TUMepamypvl U HAYUHO-UCCIe008AMENbCKUX
Ppaspabomox, 6 mom 4ucie A8MoPCKUX, U3y4uiyu OAHHble 0 NPAKMUYECKOM UCHOIb308AHUU UHIICEHEPHBIMU CLYHCOAMU
AZPONPOMBIUAEHHO20 KOMNIEKCA PEeSUOHO8 COBPEMEHHBIX pecypcochepearouux mexHOIo2Ull npu npoeedeHuu
PeMOHmMa u cep8UcHo-mexnonro2udeckux yciaye. (Pesyromamol u obcyscoenue) Ommemuny, Ymo He0oCMamouHOCHb
UHpOpMayUU 0 COCMOAHUU PEMOHMHO-00CTYAHCUBAIOUel Oa3bl 3ampyoHsiem OnpedeneHue 6cex KpUmepues, Ces3aHHbIX
C nepexooom npousgooumenell HA KOHMPAKm 6ce20 Jicuznennozo yukaa. Ilomyuenue ungopmayuu o cocmosHuu
PEMOHMHO-00CTYICUsaiowell 6azbl a2pOnPOMbIUIEHHO20 KOMNAEKCA — OYEHb GAXCHbIUL IMANn, CHOCOOCMEYIOWUL
Hauamry MOOepHU3ayuu OaHHOU Oa3bl U NPUBLEYEHUIO K MOOEPHUZAYUU He MOAbKO 20CY0apCcmed, HO U npouzeooumereti
cenvxosmexnuku. (Bvieoowt) Pesynbmamul uccie0osanuil ROKA3anu, 4mo mexHOI0SUHeCKUll YPOSeHb NPeOnpusmull
PEMOHMHO-00CYHCUBAIOULET] OA3bI CETbCKO20 XO3AUCMBA 30 NOCACOHUE 200bl CYUIECMBEHHO CHUSUACS, U DO NOGAULILO
Ha CHUJICEHUe NoKaszamenell MeXHUYeCcKoU 2OMOBHOCMU, YMO HOOMEepHcodem HeodX00UMoCmy NpoGedeHs
uccne0o8anull U peanu3ayuu HA NPAKMuUKe OCHOGHLIX MEPONPUSMUL, CEA3AHHLIX ¢ MOOEpHU3Ayuell YKa3auHOU
PEMOHMHO-00CYHCUBAIOUlell OA3bL.

KaroueBble c10Ba: peMOHTHO-0OCIY)KUBatoIIasi 0a3a, CEpBHUC, CTPYKTypa, PEMOHT, MpPEANPUSITHE, TEXHHKa, CHCTEMa
KU3HEOOCCTICUCHHST TEXHUKH.

Jast nurupoBanmsi: Karaes 10.B., I'epacumor B.C., UrnatoB B.M., Mummna 3.H., baynun H.K. Onrumunzanus
pemoHTHO-oOcy)kuBatomieir 6a3pl AIIK // Texmwueckmii cepBuc mammH. 2021. T. 59. N3(144). C. 64-71. DOI
10.22314/2618-8287-2021-59-3-64-71
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Vladimir I. Ignatov, Dr.Sc.(Eng.), chief specialist;

Zoya N. Mishina, senior researcher; Nikolay K. Baulin, engineer

Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation

Abstract. The repair industry in almost all countries has entered a critical period, characterized by the need to combine
and use various strategies and technologies for maintenance and repair of new equipment, as well as equipment produced
many years ago. (Research purpose) The research purpose is in analyzing the state of the repair and maintenance base of
the agro-industrial complex and justifying the possibilities of its modernization using intelligent technologies. (Materials
and methods) Authors used methods of generalizing data from various services of agro-industrial formations of individual
regions, materials of scientific and technical literature and research developments, studied data on the practical use of
modern resource-saving technologies by engineering services of the agro-industrial complex of the regions when carrying



out repairs and service and technological services. (Results and discussion) The lack of information about the state of the
repair and maintenance base makes it difficult to determine all the criteria associated with the transition of manufacturers
to a contract of the entire life cycle. Obtaining information about the state of the repair and maintenance base of the agro-
industrial complex is a very important stage that contributes to the modernization of this base and attracting not only the
governments, but also agricultural machinery manufacturers to modernization. (Conclusions) The technological level of
the enterprises of the repair and maintenance base of agriculture has significantly decreased in recent years, and this has
affected the decline in technical readiness indicators, which confirms the need to conduct research and implement in
practice the main measures related to the modernization of the specified repair and maintenance base.

Keywords: repair and maintenance base, service, structure, repair, enterprise, machinery, machinery life cycle
system.
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Peghepam. B wupoxom cmvicie ymunuzayus ceibCKOX03alucmeeHHOU MeXHUKY npedcmaegiiem coooli CO80KYRHOCHIb
MEXHUYECKUX, OP2AHUZAYUOHHO-DKOHOMUYECKUX, NPABOGLIX, (DUHAHCOBHIX U IKOIOSUUECKUX Meponpusimuil OJis
obecneuenus I¢hPexmueHol YmuIu3ayuu cebCKOX03AUCMBEHHON MEeXHUKU, ee azpe2amos (Y3106 mexHuueckou 6azvl)
Ha 3a8epuiarowem Imane HCUSHeHHO20 YUKIA C Yeablo MaKCUMATbHO20 G08NeUeHUs 8 X03sticmeenHblil obopom. (Llenw
uccnedosa-nusy)  Ilpoananusuposams  padomvl  3apyOedCHbIX U OMEUECMBEHHbIX — ABMOPOS,  CGIA3AHHbIE C
Gopmuposanuem pecypcocbepeeaiouell, IKOI0200PUSHMUPOBAHHOU cucmembl ymuauzayuu mexuuxu. (Mamepuanvl u
Memoovy) [lpogenu pasHONAIAHOBblE UCCTEO08AHUS NO PA3IUYHBIM HANPAGIEHUSAM, 6 KOMOPbIX UCHOIb308ANU
PA3HONIAHOGblE Mamepuanbl U Memoouky. Mzyuunu O0onbuiou 00vem OaHHbBIX, XAPAKMEPUIVIOUUX BO3MONCHOCTIU
CO30aHUsL 8 ACPONPOMBIULEHHOM KOMNIeKce Poccuu cucmemvl ymunuzayuu cenbCKoxo3saucmeeHHol mexHUuKY, Ucxoos
U3 COCMOAHUSL ACPAPHO2O MAUWUHOMPAKIMOPHOZO NAPKA, €20 B03PACHLIX XAPAKMEPUCMUK U BO3MONCHOCU
NpeonpusMuLl. UHICEHEPHOU CMPYKMYPbl OCYWECMEIsmy OanHvlil pod desmenvrocmu. Obpabomanu nOmy4eHHyo
uHgopMayuio ¢ npuMeHeHueM Memooo8 cmamucmudeckozo ananusa. (Pesynomamot u ocysicoenue) Ommemuau, ymo
paspabomannas Kouyenyus onpeoensem HeoOX0OUMOCHb CO30aHUs 68 AZPONPOMbLULIEHHOM Komniekce Poccuu
810080 (0MPACIEBOLL) CUCEMbL YIMUTUZAYUL CETbCKOXO3AUCMBEHHOU MEXHUKU KAK COCMAGIAouell eOUHOU CUCTNeMbl
ymunuzayuu mexuuxu. (Bvisoowst) I[Iposedennoe uccredosanue noxazaio, umo Poccus cywecmeenno omcmaem om
3apyOedCHbIX CMPAaH 6 peuleHul npodeMbl YMUIUZAYUU MEXHUKY, NOIMOMY ONMUMATLHLIM BAPUAHINOM MONCHO
cuumams OmpabomKy Mexanuzma ymuiuzayuu 8 npoyecce coO30aHust JIOKAIbHOU (OMpaciesot) cucmemvl Ymuau3ayuu
HA PecUOHATbHOM YPOGHe. DMo NO360UN 8 OMHOCUMENbHO KOPOMKULL CPOK ¢ MUHUMATLHBIMU 3AMPAMAamil pa3iudHo20
poda pecypcos ompabomams IieMeHmvl HAYUOHATLHOU CUCMEMbl VIMUAUZAYUU BbIGeOeHHOU U3 IKCHIYamayuu
mexHuky. Onpedenunu  eenuuuny cybocuouti 0ns co30anus 6 Poccuu 6udosol cucmembl  YMuau3ayuu
CeNbCKOXO3ANUCMBEEHHOU MEXHUKU.

Knrouesvie cnosa: peyuxnune, YupkyuisipHas 3KOHOMUKA, VIMUAUZAYUSL OM-X0008, BbIGEOEHHAsI U3 IKCHIYaAmayuu
MEXHUKA, IKOTIO2US, XO3SUCHMBEEHHBLI 000POM, CeIbXO3MAUWUHOCTPOeHUe, uHdicenepHas cgepa ATIK.
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THE CONCEPT OF RECYCLING OF AGRICULTURAL
MACHINERY AND THE GENERAL PRINCIPLES
OF ITS IMPLEMENTATION
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Valeriy S. Gerasimov, leading specialist;

Viadimir 1. Ignatov, Dr.Sc.(Eng.), chief specialist;

Nikolay K. Baulin, engineer

Federal Scientific Agroengineering Center VIM,
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Abstract. In a broad sense, the utilization of agricultural machinery is a set of technical, organizational, economic,
legal, financial and environmental measures to ensure the effective utilization of agricultural machinery, its aggregates
(compo-nents of the technical base) at the final stage of the life cycle in order to maximize involvement in economic
turnover. (Research purpose) The research purpose is in analyzing the work of foreign and domestic authors related to
the formation of a resource-saving, environmentally-oriented system for recycling equipment. (Materials and methods)
The article presents diverse studies in various areas, in which various materials and methods were used. Authors used
a large amount of data characterizing the possibilities of creating a system for recycling agricultural ma-chinery in the
agro-industrial complex of Russia, based on the state of the agricul-tural machine-tractor fleet, its age characteristics
and the ability of engineering enterprises to carry out this type of activity. The obtained information was processed
using statistical analysis methods. (Results and condemnation) The developed con-cept determines the necessity of
creating a specific (industry-specific) system for the disposal of agricultural machinery in the agro-industrial complex
of Russia as a component of a unified system for the disposal of machinery. (Conclusions) The conducted research
showed that Russia is significantly lagging behind foreign countries in solving the problem of recycling equipment, so
the best option can be considered to be working out the recycling mechanism in the process of building a local (industry)
recycling system at the regional level. This will allow us to work out the elements of the national system for the disposal
of decommissioned equip-ment in a relatively short time with minimal expenditure of various kinds of resources. The
article presents the amount of subsidies for the creation of a specific system for the disposal of agricultural machinery
in Russia.

Keywords: recycling, circular economy, waste disposal, decommissioned equipment, ecology, economic turnover,
agricultural machinery, agricultural engineering.
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Peghepam. Dnexmpouckposas obpabomra no8epxHOCMel WUPOKO NPUMEHAEMC 8 PeMOHMHOM npouszeoocmee. Ee
BbICOKASL YHUBEPCAILHOCHb 00eCneyus8aemcs WUpoKuUM OUANA30HOM De2yIUPO8AHUS JIeKIMPUUECKUX DeHCUMO8 U
B03MOJICHOCTHBIO NPUMEHEHUSI 6CEX MOKONPOBOOAWUX MAMEPUATO8 8 KaueCmae 31eKmpo0os. 110060p onmumanrbHuix

INIEKMPUHUECKUX PEIAHCUMOB YCMAHOBKU 3]16Kmp0u67<p06012 06pa60m7<u eaoicer OISl NOJIYY€HUsl KAYeCN6EHHbLX noprlmmi
npu UCnoab306aHUU KOHKpemmHnozco 9]26Kmp00(l. Ocobenno ocmpo sma npo@zema cmoum 05 HOBbIX 3ﬂ€Kmp00Hblx



MAmepuanos, NOIYYEeHHbIX U3 OMX0008 MAUUHOCTNPOUNENbHBIX BPOUZBOO0CE, NOCKOILKY MAKUe deKmpoobl euje Maio
usyuenst. (Llenv uccredosanus) Ilooobpamev dKCNEPUMEHMATLHO ONMUMATbHLIE PEJICUMbL  DJIEKMPOUCKPOBOU
00pabomku cmanbHblx Oemaneu 015 Kaxco020 U3 paccmampusaemvlx 31eKmpo008 C Yeabto UCTONb308AHUS NOTYYEHHbIX
OAHHBIX 8 OAIbHETIUUX UCCIedosamenbCkux pabomax. (Mamepuansl u memoowt) Paccmompenu s1exmpoost uz OpoH3vl
mapku bpAXK9-4 no I'OCT 18175-78 u u3 emopuunoeo Oponz06020 nopowka. Ilokpeimus Hanocuiu ¢ HOMOWbIO
VCMAHOBKU 071 IIEKMPOUCKposoll obpabomru «Becmpony mun AU-007 na cmanvusie obpaszysl. Hcnonvzosanu
ananumuyecxue eecvl Acculab ALC-210d4 u muxpomemp MI" H25 I'OCT 6507-90. (Pesynomamsi u obcyscoenue)
Ommemuau, 4mo 8ce NOKPbIMUSL HAHOCUAU HA 00pasybl ¢ PasHOU NAOWAObIO 8 MpU CA0S NPU PASHLIX PeXCUMax
obpabomxu. Ilpogodunu usmeperus nPUPOCmMa MOAUUHBL U MACCHL MAMEPUALA FAEKMPOOA HA NOBEPXHOCIU 0Opasya.
Ilo pesyrbmamam pabom OvlLiu noayyeHvl Qopmyavi U nocmpoensvt epaguxu. (Bvlisoow) /s kascooeo snekmpooa
onpeoenunu ONMUMANBHBLU PEeNCUM ITeKMPOUCKPOBOU 0Opabomxu,
KOMOpblil 6 OanbHeluemM ROMOICEN CPABHUMb INIEKMPOObL NO KA4ecmeay 00pa3yemo2o NOKpblmus. IKCHIYAmayuoHHble
XapaKkmepucmuky CHe4eHHO20 BMOPUYHO20 OPOH306020 NOPOWIKA, NOYMU AHALOSUYHbIE XAPAKMEPUCTIUKAM
CMAHOAPMHBIX MAMEPUanos, OOKA3bI8AIOM YENecO0OPA3HOCHb NOJIYYEeHUs MAKUX NOPOUIKO8 ONUCAHHBIM Gblule
IHEP2OIPHEKMUBHBIM MEMOOOM.

Knrouesvie cnosa: snexmpouckpogas obpabomxa, 371eKmpood, OpoOH3aA, 3JEeKMpPO3POUOHHOE OUCNepeUposanue,
8MOPUYHBIE MAMEPUALBL, OMXO00bL, NOOOOP PEAHCUMOB, NEPEHOC MAMEPUAILA.
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EXPERIMENTAL SELECTION OF ELECTRIC SPARK TREATMENT FOR ELECTRODES OBTAINED
BY VARIOUS METHODS

Il’ya V. Romanov, junior researcher
Federal Scientific Agroengineering
Center VIM, Moscow, Russian Federation

Abstract. Electric spark surface treatment is widely used in repair production. Its high versatility is ensured by a wide
range of electrical modes and the possibility of using all conductive materials as electrodes. The selection of optimal
electrical modes of the electric spark processing installation is important for obtaining high-quality coatings when using
a specific electrode. This problem is especially acute for new electrode materials obtained from machine-building waste,
since such electrodes are still poorly studied. (Research purpose) The research purpose is in experimentally selecting
optimal modes of electric spark processing of steel parts for each of the electrodes under consideration for using the
obtained data in further research. (Materials and methods) The article presents electrodes made of bronze grade
Brd4Zh9-4 according to GOST 18175-78 and from secondary bronze powder. The coatings were applied using the
Vestron AI-007 electric spark treatment unit on steel samples. The analytical scales Acculab ALC-210d4 and the
micrometer MG H25 GOST 6507-90 were used. (Results and discussion) All coatings were applied to samples with an
equal area in three layers under different processing modes. The increase in the thickness and mass of the electrode
material on the sample surface was measured. The article presents formulas and graphs based on the results of the
work. (Conclusions) For each electrode, the optimal mode of electric spark processing was chosen, which would further
help to compare the electrodes by the quality of the coating formed. The performance characteristics of sintered
secondary bronze powder, almost similar to the characteristics of standard materials, prove the feasibility of obtaining
such powders by the energy-efficient method described above.

Keywords: electric spark processing, electrode, bronze, electroerosive dispersion, secondary materials, waste,
selection of modes, material transfer.
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Pegpepam. Ocnognas yenvb cenvbcko2o xo3aucmea — noayuenue npooyKyuu, 0OHAKO He MeHee 8adCHAs 3a0aya — ee
nepepabomka. Ha nepepabamuiéaiowux npeonpuamusax usmeibyeHue U pe3Ka npeocmasiaiom codoll 2nasHeuuull
mexHono2udeckui npoyecc. (Lenv uccnedosanus) [Iposecmu ananuz pvinka Hodicell hepepadamvléarouux MauuH, ux
YeHooOpa3zoeanus, pecypca U ONUCams IKOHOMUHECKYIO 3PheKmusHocms HaHeceHus YNpouHAOWUX HOKPLIMULL.
(Mamepuanvt u memoowy) Hcnonvzosanu yugposoi memoo noucka uepe3 cemv Humepnem npednpusmull,
BLINYCKAIOWUX HOJICU Ol Nepepadamuléarujux MAwiuH, Munoe Hodceu u ux xapakmepucmuk. (Pezynbmamuvl u
obcyscoenue) Ommemunu, 4mo O UsMenbUeHUs NPOOYKYUU 8 azpe2amax NPOMbIULIEHHbIX YCMAHOBOK UCHONb3YION
CReYuanu3uUpoBanHble HOXCU.  YKasanu, 4mo NOCKONbKY HOMNMCU Npe0Cmagiaom cobou pacxooHylo No3uyul, K
MeXHONI02UU UX 3AMEHbL NPEeOBbAGIAIOMCA MPebOBaHUs NO NPOCOMe NPoYeccd, HeBblCOKOU CIMOUMOCIU U HeOOTbUUM
epemeHHbiM 3ampamam. Jlannvie mpeOOSaHUs COBMECMHO €O CheyupuuecKkumy, onpeoensieMbiMu mexHoIo2uel,
@opmupyrom koncmpykyuio Hodxceui. Ilokazanu, umo s¢gexmusnocmv nepepabamuiéaiowjeli. MAwlubl HANPIMYIO
3a8ucum om CcoCMoAHUs ee pabouux opeanos. 3ameHa UBHOUIEHHBIX OIIeMEHMO8 CONPOBONCOAeMCcs OONLUUUMU
mpyoo3ampamamii, Y¥mo npuUoOUN K CHUNCEHUIO NPOU3800UMETbHOCIU MPYOd U K HEONPABOAHHBIM NPOCIOAM MEXHUKU
6 peMOHme, A 8 KOHEUHOM UMoze — K CHUIICEHUI0 npudvliu npeonpusmus. (Bvigoowl) Ynpounenue nooiceii memooom
OOpUPOBAHUS C UCNONB30BAHUEM HAZPEBA MOKAMU BbICOKOU YACHMONMbL NO360IUM YEENUYUMb NPOU3BOOUMENbHOCHTb
nepepabamulearowyeli CeibXo03mexHuKu U 0acm 3KOHOMUuYeckull a¢hghekm 3a cuem ysenuueHus pecypca u Ooiee HU3Kol
CMOUMOCMU  U320MOGNIeHUsL YAPOUHEHHBIX HOJICell NO CPAGHEHUID C UMHROPMHBIMU, Komopwiti cocmaegnsem 0,32
Munauapoos pyonei. 3a cuem CHUMNCEHUs: ceOeCmouUMOCmy OMeYeCmMEeHHbIX HONCEl MONCHO NOJYYUMb IKOHOMUIO HA
00HOM Hodice 1960 pybael npu ycaosuu omrkaza om 3aKynox UMNOPMHbIX HONCEU.

Knrouesvie cnosa: sxonomuneckuil d¢pghexm, HOdxC, nepepadamvléaiowyas nPOMblUIEHHOCMb, U3SHOCOCMOUKOCHb,
pecypc, ynpouHeHue, nepepabomka, UMnopmo3ameujeHue.
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PROSPECTS OF STRENGTHENING OF SHREDDERS KNIVES
OF INDUSTRIAL INSTALLATIONS

Vyacheslav F. Aulov, Ph.D.(Eng.), leading researcher;

Yuriy N. Rozhkov, junior researcher

Valentin P. Lyalyakin, Dr.Sc.(Eng.), professor, leading researcher
Federal Scientific Agroengineering Center VIM,
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Abstract. The main goal of agriculture is to obtain products, but its processing is no less important. At processing
enterprises, grinding and cutting are the most important technological process. (Research purpose) The research
purpose is in analyzing the market of knives of processing machines, their pricing, resource and describing the economic
efficiency of applying strengthening coatings. (Materials and methods) Authors used a digital method of searching
through the Internet for enterprises that produce knives for processing machines, types of knives and their
characteristics. (Results and discussion) Specialized knives are used for grinding products in the industrial plants. Since
knives are a consumable item, the technology of their replacement is subject to requirements for the simplicity of the
process, low cost and low labor cost. These requirements, together with the specific ones determined by the technology,
form the design of the knives. The efficiency of the processing machine directly depends on the state of its working
organs. Replacement of worn-out elements is accompanied by large labor costs, which leads to a decrease in labor
productivity and to downtime of equipment in repair, and ultimately — to a decrease in the profit of the enterprise.
(Conclusions) The hardening of knives by the borating method using high-frequency heating will increase the
productivity of agricultural machinery and will give an economic effect up to 0.32 billion rubles due to an increase in
the resource and a lower cost of manufacturing hardened knives compared to imported ones. By reducing the cost of
domestic knives, you can get savings on one knife of 1960 rubles, provided that you refuse to purchase imported knives.



Keywords: economic effect, knife, processing industry, wear resistance, resource, hardening, processing, import
substitution.
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Pegpepam. [lupoxoe pacnpocmparnenue KOMHOSUYUOHHBIX MAMEPUANO8 HA NOIUMEPHOU OCHOBE NO360UNO
3aMeHUmb 00Po2OCMosiUe MEMALIUYECKUE CIIABYL, YEEIUUUMb NPOUHOCIHbIE NOKA3AMENU KOHCIMPYKYUL, a maxice
nosvicUums mpubomexnuyeckue ceoticmea. Mx npumenenue 8 Kawecmee 3auumHnuix HOKpulmutl 0 KOHCMPYKMUBHbIX
IEMEHMO8, IKCNIYAMUPYIOWUXCS 8 AOPA3UBHOU cpede, 0alo XOpowiue pe3yabmamyl ¢ MOYKU 3peHuUsl YEenuyeHus
CMOUKOCMU K USHAWUBAHUIO, YO OCOOEHHO 6adCHO Ol Oemaleli noysooopabamviearowux opyoutl. (Llenw
uccneoosanust) M3yuums enusiiue coCmasa u pasmepos Gpaxyuil 2pasulino2o HanoJIHume sk KOMno3uma ¢ 3MOKCUOHOU
mMampuyetl Ha Xxapakmep e2o usnawuganus. (Mamepuanvl u memoowvi) Paccmompenu nsmb KOMROSUYUOHHBIX
MAmepuanos ¢ pasiuyHbIM COCMABOM. YKa3anu, 4wmo onvimuvle 00pasybl NPedCmasisinu cobol noavie YuiuHoOpsl ¢
pazmepamu, obecneuusarowuMu NIOWAdb KOHMAKMUPOBAHUS, HE0OX00UMYIO 07l NPOXOJNCOCHUsl 8CEX NPOYEcCos,
xXapakmepHuix 015 aOpazuenoeo usHawusanus. Ommemuny, 4mo adpasusHblii COCMAE COCMOSL U3 CMeCU NecKa u
epasusi ¢ pasmepamu gpaxyuil oxoao 30-40 muinumempos. (Pesynromamvr u obcyscoenue) Ycemanosunu, wmo
UBMEHEeHUs. BEeTUYUNBL UBHOCA 60 BPEMEHU HOCUM NPAMO-NPOROPYUOHATLHYIO 3A6UCUMOCIb U DO NOOMEepiIcOaem
Kaaccuyeckue 8327150bl Ha npoyecc uznawusanus. [Iposenu sxcnepumenmsl Ha YCMAanHosKe COOCMBEHHOU KOHCMPYKYUU.
(Bvisoowt). IIpomekanue uznoca 60 épemenu 0Jisk ONbIMHBIX KOMNO3UMOE8 00UHAKOG U BbIPANCAEHICSL NPSMOTUHEUHOU
3A6UCUMOCTBIO, MAKCUMATbHASL USHOCOCIMOUKOCHL Y KOMNO3UMA, YACMUYbL 2PAGUSL KOMOpo2o umeiom pasmep 2,25
MUTTUMEMPOS NPU €20 codepicanuu 6 mampuye oxoao 60 maccosvix yacmetl. Tlpu smom epasuil ¢ 3ppexmushvim
ouamempom 2,25 MUIIUMEmMpos co30aem ONMuMaibHble YCI08Us Ol CAMOOP2AHUZAYUU NpOYecca U3HOCA U
obecneuusaem cpasHUMENbHO HUZKOE 3HaUeHUue Kodphuyuenma mpeHus.

KioueBble cj10Ba: COCTaB KOMITO3HTA, TPABUIHBINA HAIOTHUTENb, pa3Mep (pakIui, AIOKCHIHO-TPABUITHEIA KOMITO3UT,
XapakTep U3Hoca.
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THE INFLUENCE OF THE COMPOSITION AND SIZE OF THE FRACTIONS OF THE
COMPOSITE GRAVEL FILLER WITH AN EPOXY MATRIX ON ITS WEAR

Aleksandr M. Mikhal’chenkov, Dr.Sc.(Eng.), professor;
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Ivan A. Borshchevskiy, master’s student;
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Abstract. The widespread use of polymer-based composite materials made it possible to replace expensive metal
alloys, increase the strength indicators of structures and improve tribotechnical properties. Their use as protective
coatings for structural elements operating in an abrasive environment has yielded good results in increasing wear
resistance, which is especially important for parts of tillage tools. (Research purpose) The research purpose is in
studying the influence of the composition and size of the fractions of the composite gravel filler with an epoxy matrix on
its wear. (Materials and methods) The article considers five composite materials with different compositions. The
prototypes were hollow cylinders with dimensions that provide the contact area necessary for the passage of all
processes of abrasive wear. The abrasive composition consisted of a mixture of sand and gravel with a fraction size of
about 30-40 millimeters. (Results and discussion) The changes in the wear over time are directly proportional and this
confirms the classical views on the wear process. The experiments was conducted on the installation of authors’ design.
(Conclusions) The wear over time for experimental composites is the same and is expressed in a straight-line
relationship, the maximum wear resistance is a composite in which gravel particles have a size of 2.25 millimeters with
its content in the matrix of about 60 mass parts. At the same time, gravel with an effective diameter of 2.25 millimeters
creates optimal conditions for self-organization of the wear process and provides a relatively low value of the friction
coefficient.

Keywords: composition, gravel filler, fraction size, epoxy-gravel composite, wear pattern.
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MATEMATHYECKASA MOJIEJIb QJIEKTPOUCKPOBOI'O ®OPMUPOBAHUSA
NU3HOCOCTOMKHX MOKPBITUI HA OBPABATBIBAEMBIX ITOBEPXHOCTSIX
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npogeccop, e-mail: Saidchist@mail.ru;
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Pegpepam. Paccmompenu nosoe nanpagienue 8 onmumMu3ayuu npoyecca NiasmeHHO20 YRPOYHEHUs NOGEPXHOCHEl
DPEACYUUX DNEMEHTNO8 CENbCKOXOZAUCTNBEHHBIX MAWUH HA OCHOBE NPUMEHEHUS DHEP2UU DNIeKMPOUCKPOBO2O paspsia.
(Lenv uccredosarnus) Onmumuzuposams mexHOI0SUYECKUll NPoYecc YRPOUHEHUs NOBEPXHOCIEU PeXCYUUX dNEMEHMO8
CeNbCKOXO3AUCMBEHHBIX MAWUH MEMOOOM INeKMPOUCKPOBO20 JIe2UPOBAHUS INEMEHMO8 MBEPOOCNIABHbIX MAMEPUANO8.
(Mamepuanst u memoout) Hcnonv3o6anu 0l 31eKMpPOUCKPOBO20 Jlecuposanis ycmpocmaeo no namenmy PO No 2655420,
pazpabomannoe Hayunvim pyxogooumenem memamurxu C.H. Hlapugyinuneim. Tpumenunu 6 xauecmee mamepuand
ANEKMPOOa  BONbGPAMOKODATLMOBHIIL CmepiiceHb Juamempom 4 muniumempa, cocmoswutl wa 94 npoyenma u3
sonb@pama u Ha 6 — u3 xobarema. Obpabamvieaemvim obpazyom oviia e3ama cmaiv 651, aen0WaAsACs OCHOBHBIM
Mamepuanom pabouux opeaHos nousoodpabamuieaioweli mexwuky. Hccnedosanu QuzuKo-xumuieckue ceoucmed
00pa3yo8 CKAHUPYIOWUM d1eKMpOoHHLIM Mukpockonom EVO 50 XVP ¢upmur Zeiss. (Pe3ynvmamsl u obcysicoenue)
Ommemuiu, Ymo nocie 31eKmpouUcKpo8ol 00pabomK iecupyemvblx INEMEHmo8 CMAl0 NOPAOKA Oecamu, npu Mom ux
CHeKmpbl NOAGIANUCL U HA PA3HLIX dHepausax oonyuenus. Onpedeaunu, Yymo jgecupyemvie dieMeHmbl 8 NOBEPXHOCTHHOM
ciloe demanu HAXO00SMCsL He MOAbKO OMOEIbHO, HO U 8 8Ude COeOUHEHUU ¢ OpyeuMu dieMenmamu. Yxazanu, umo 8
NOBEPXHOCMHOM CllO€ NOSABUIUCH 68 3AMEMHOM KOAUudecmee maxue nesupyrouue dj1eMeHmsl, KaK yenepoo, KoOaibm u
sonb@pam. Boisisunu, umo oannas snekmpouckposas 0opabomxa no3eoisem 00 mpex pas yeeauyums MUKpomeepooCmsy
NOBEPXHOCMEN PENCYWUX DIEMEHIN08 NOU8000bpabamubisaiowel mexruxu. (Bvieoowt) Ilpu pazpabomke mamemamuieckoi
MoOoenu  IAeKMPOUCKPOBO2O  (DOPMUPOBANUS  UZHOCOCHOUKUX NOKPLIMUL HA 00padamvléaeMvlx HOBEPXHOCHISX
HeoOX00UMO UCHONb308AMb YPABHEHUSI COXPAHEHUs SHePeUU INEKMPOHHO20 2a3d, YpaeHeHus Maxceenna, ypaeHeHus.



HenpepvleHoCmMU U Umnyiovca. Komnnexcnoe peuenue yKa3sannolx ypaenenuﬁ npeéocmasﬂﬂem 603MOIHCHOCMb NOJIYHYUNdb
mp€6y€Mbl€ BbIXOOHbIE napamempbul 6 3asucumocniu on BXOOHbIX.

Knioueevie cnoea: cenvbckoxossiicmeeHuble Mauwiurnsl, pescywue vjaemennvl, YNnpouHeHue, IJ1eKmpouckpa,
I’I’l6€p()OCWlb, onmumuszayus, Modeﬂupoeaﬂue.

Jas  uurupoBanms: Illapudpymma C.H., AxwmerssnoB A.C., Tomopkosa T.B. Marematndeckas Monens
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MATHEMATICAL MODEL OF ELECTROSPARK
FORMATION OF WEAR-RESISTANT COATINGS
ON PROCESSED SURFACES

Said N. Sharifullin, Dr.Sc.(Eng.), professor;

Ayzat S. Akhmetzyanov, student;

Tat’yana V. Toporkova, student

Kazan (Volga Region) Federal University, Kazan, Russian Federation

Abstract. The article considers a new direction in optimizing the process of plasma hardening of the surfaces of cutting
elements of agricultural machines based on the use of electric spark discharge energy. (Research purpose) The research
purpose is in optimizing the technological process of hardening the surfaces of cutting elements of agricultural machines
by the method of electric spark alloying of carbide material elements. (Materials and methods) A device under RF patent
No. 2655420, developed by the scientific supervisor of the subject S. N. Sharifullin, was used for electric spark alloying.
A tungsten-cobalt rod with a diameter of 4 millimeters, consisting of 94 percent tungsten and 6 percent cobalt, was used
as the electrode material for this case. The processed sample of 65G steel, which is the main material of the working
bodies of tillage equipment. The physical and chemical properties of the samples were studied with a scanning electron
microscope EVO 50 XVP from Zeiss. (Results and discussion) After the electric spark treatment of the alloyed elements,
there were about ten, while their spectra also appear at different irradiation energies. The alloyed elements in the
surface layer are not only separate, but also in the form of compounds with other elements. Such alloying elements as
carbon, cobalt and tungsten appeared in a noticeable amount in the surface layer. Electric spark treatment allows
increasing the microhardness of the surfaces of cutting elements of tillage equipment up to three times. (Conclusions)
When developing a mathematical model of the electric spark formation of wear-resistant coatings on the treated
surfaces, it is necessary to use the energy conservation equations of the electron gas, the Maxwell equations, the
continuity and momentum equations. The complex solution of these equations makes it possible to obtain the required
output parameters depending on the input ones.

Keywords: agricultural machines, cutting elements, hardening, electric spark, hardness, optimization, modeling.
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’Boponesicckuii zocyoapcmeennvlii mexHu4ecKuil ynueepcunen,
2. Bopomnesc, Poccuiickaa @edepayus,
SMuuypunckuii 20cyoapcmeennsiit azpapnolii ynusepcument,
2. Muuypunck, Poccuiickaa @edepayusn
Pegpepam. Oona u3 maubonee pacnpoCmpaHeHHbIX HPUYUH 8bIX00d U3 CMPOSI CUCTNEM 2UOPONPUBOOd MEXHUKU
CeNbCKOXO3ANUCMBEHHO20 HA3SHAYEHUS — NosAGIeHUue meyu padouell HCUOKOCMU 6 Mecmax KOHMAKMA Mpyujuxcs
nosepxuocmetl 2uopobiokos. HaHeceHue KOMHOZUYUOHHBIX NOKDLIMUL HA OCHOBE XPOMA HA KOHMAKmupylouue
NOBEPXHOCU TNO03608em BOCCAHOBUMY Oehekm Gopmbl 0emanu, Gbl36aHHLIUL USHOCOM, A MAKdHCe CHUBUMD
KOI(huyuenm mpenus 6 mecmax KOHMAKMA, 4MO NOJONCUMENbHO GIUSLE HA USHOCOCMOUKOCMb demanu. (Llenw
uccnedosanus) Paspabomams mexnonocuu soccmarnogienus oemaneli CelbCKOXO3AUCEEHHOU MEXHUKY ¢ 3apanee
3A0aHHBIMU  IKCHITYAMAYUOHHBIMU — coticmeamuy. (Mamepuanwt u  memoowvy) Hcnonvzoganu 8 Kavecmee
IKCNEPUMEHMATLHO20 00pA3YA CEePEOKIANAH, WUPOKO NPeOCMABLeHHbIll @ PA3IUUHBIX CUCMEMAX 2UOponpuood.
Boccmanosunu  eco  pabouyto  nosepxHocmb  KOMNOUYUOHHLIM — NOKDbIMUEM,  HAHECEHHbIM  MemoooM
2A1bBAHOKOHMAKMHO20 0CANHCOeHUS 015 NOBbIUEHUS UBHOCOCMOUKOCMU cep8oKaanana. (Pezyibmamul u 06cysicoenue)
Ilpogenu ceputo npamvix usmepenuii 8 O0OUHAKOBLIX Ycloguax. llokaszanu 3asucumocms MUKpomeepoocmu om
napamempos YnpaeieHus pexdCUMOoM 3J1eKmpoau3a U moayuHbl HAHOCUMO20 NOKPBIMUS C UCNONIb308AHUEM Memood
HaUMeHbUWUX K8aopamos. Bulnonnunu oyeHky xapakxmepa usmeHenus MUKPOmMeepooCmu U OCMAamo4HblX HANPAXCeHUl
07151 onpeoeienus Kauecmaa noayiaemvlx ROKpulmui. M3yuunu 3a8ucumocmu YKa3aHHolx nokasamenel om pasiuyHbix
napamempos ynpaseieHus (NiIOmMHOCMb MOKA, memnepamypa, oasienue uncmpymenma). Onpedenunu ypasHeHus.
pezspeccult OCHOBHbIX KAYeCMBEHHO-MOYHOCHHBIX XAPAKMEPUCTMUK demaiell ¢ UCHOIb308AHUEM annapama meopuu
naanuposanusn dxcnepumenma. (Bvigoowvl) Onucanu cnocod npocHO3Uposanuu NOKpuIMUll 3A0AHHO20 Kauecmad,
VUUMBLEAIOWUT GIUAHUE NIOMHOCIU MOKA U MEeMNepamypbl AeKmMpoIuma 80 8peMs NeKMpOIU3a Ha Xapaxkmep
nonyuaemvix ocaoxkos. OyeHunu rusnue OAIeHUs UHCMPYMeHma Ha 21youny deopmayuu Gopmupyemvix Cloes.
Jlaunwlii n00X00 nO3601UL CYOUMb O Xapakmepe pacnpedenienus HANPAXCeHUll 8 Gopmupyemom ROKpuImuu U o
Kauecmee 80CCMAHOBNICHHbIX Oemaiel.
Knrouesvie cnosa: éoccmanosnienue, 2uOPonpusod, MUKpomeepOOCmy, cep-80KIANAH, 2alb8aHUYecKue NoKpblmusl,
oCcmamoyHble HANPAHCEHUSL.
Jas uurupoBanusi: IlenskoB H.A., XKaukun C.1O., 3aBpaxxnoB A.U., Cunop-kua O.A. OGecrieueHrne KauyeCTBEHHO-
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ENSURING QUALITATIVE-ACCURACY CHARACTERISTICS
DURING RESTORING OF VEHICLE PARTS
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Voronezh, Russian Federation

2 Voronezh State Technical University, Voronezh, Russian Federation
3Michurinsk State Agrarian University, Michurinsk, Russian Federation

Abstract. One of the most common reasons for the failure of hydraulic drive systems for agricultural machinery is the
working fluid leak in the contact points of the rubbing surfaces of hydraulic blocks. The application of composite
coatings based on chromium on the contacting surfaces allows you to restore the defect in the shape of the part caused
by wear, as well as reduce the friction coefficient at the contact points, which positively affects the wear resistance of
the part. (Research purpose) The research purpose is in developing technologies for restoring parts of agricultural
machinery with predetermined operational properties. (Materials and methods) A servo valve, widely used in various
hydraulic drive systems, was used as an experimental sample. Its working surface was restored with a composite coating
applied by electroplating to increase the wear resistance of the servo valve. (Results and discussion) Authors conducted
a series of direct measurements under the same conditions. The article presents the de-pendence of the microhardness
on the parameters of the electrolysis mode and the thickness of the applied coating using the method of least squares.
The nature of changes in microhardness and residual stresses was evaluated to determine the quality of the coatings.
The article presents the dependences of these indicators on various control parameters (current density, temperature,



tool pressure). The equations of the regression of the main qualitative and accuracy characteristics of the parts were
deter-mined using the apparatus of the theory of experimental planning. (Conclusions) The article presents the method
for predicting coatings of a given quality, taking into ac-count the influence of the current density and the temperature
of the electrolyte during electrolysis on the nature of the precipitation obtained. The influence of the tool pressure on
the depth of deformation of the formed layers was estimated. This approach allows us to evaluate the nature of the stress
distribution in the formed coating and the quality of the restored parts.

Keywords: restoration, hydraulic drive, microhardness, sulfur valve, electroplating, residual stresses.
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bpanckuii 2ocyoapcmeennulii azpaphslii yHugepcumen,

2. bpanck, Poccuiickaa Dedepayusn

Pegpepam. Hnmencuguxayua npousgoocmea npoOyKyuu pacmeHuegoocmsea o0ycioeuia co30anue MexHuKu O0ns
CKOpOCMHOU 00pabomKu nouewl. Bvicokas ckopocmv 6cnawiku 6b136186aem NOGLIULEHHYIO UHMEHCUBHOCHL USHAWUGAHUS
demanetl pabouux opeanos niyeos. Ilpedenvroe cocmosiHue 6epmMUKAIbHO20 HOJICA NPU 0OpabomKe Cy2IuHUCTBIX HOYG
cocmaeasiem okono 30 2exmapos, nocie ue20 KOPNyc HeoOX00UMO HOO8epeamb DPEMOHMHBIM (0OCIYHCUBAIOWUM)
onepayusim. (Lenv uccnedosanus) Uzyuums usnocwl npasvix Hodicell nayvea IICKy (eeomempuio u pacnonosicenue Ha
pabouell nosepxHOCMU), OYeHumb MeXHUYecKkoe COCMOsHUe U paspadbomamv Meponpusmus no NOBbIUEHUIO UX
donzogeunocmu. (Mamepuanvt u memodvt) Ommemuiu, Ymo npaswvlil HOMNC (leMex) GbINOHAEH (PYHKYUIO NOOPe3aye20
INIeMEHMA, €20 KOHCMPYKYUsL COOMEEMCMBYem KOHCMPYKYUU JleMexa 8 KAACCUYeCKoM 8apuanme, HO ¢ YyMEHbUEHHbIMU
pazmepamu. [Ipogenu KOHMpONb U3HOCO8 NO wiupure u momyune Ha 14 demansx. (Pezyrsmamul u obcysicoenue)
Onpedenunu, umo Hodcu nocie Hapabomxu 30 2exkmapog npucoOHvl K OdIbHeluweMy UCHOAb308AHUI0 N0 WUPUHEe.
Yemanosunu, umo wiupuna meepooco ciost, HANAAGIEHHO20 ¢ MBLILHOU CHOPOHbL, COCMABISIEN OKOL0 7-8 MULTUMEMPOS,
HOIMOMY He0bX00UMA OONOIHUMENbHASL HANAABKA aOpazugocmolikoeo cniaea. Ilokazanu, umo u3HOC HO MOAWUHE
HOJICA He Modcem Oblmb NPUYUHOL CHAMUSL €20 ¢ IKCIIYamayuu, NOCKOIbKY COXPAHIIOMCI NPOYHOCHb U HCECTNKOCMb,
a maksice He HAPYWAIOMCSL azpomexHudeckue mpebosanusi Kk 0o6pabomke nouswvl. (Bvigoowvl) Ocmamounvle wupuna u
MOTWUHA UZVHAEMBIX HOJICell NPU 8CHAWKE CY2IUHKO8 COXPAHSIOM HOPMUPOBAHHbIE NpPedeivl, Ymo YKa3vleaem Ha
B03MOJICHOCHb UX OdNbHelel IKCNaIyamayuu, 00HaKo ciedyem Nposecmu HANIABKY pedcyuje-1e36UliHol Yacmu ¢
MBLILHOU CMOPOHBL AOPA3UBOCTNOUKUM CHAABOM. JIYUeBUOHBIL USHOC 3aNaNsAemcs NeKmpoOoM, 0becneyusanuum
meepoocms ganuxa oxono 50 no Pokceenny. Hegvicokuil ypogensb CKOpocmu USHAUWUBAHUS 0emalu O00CMU2aemcs
onazodaps meepoocmu ae3gutinol ooracmu 60 no Poxceenny.

Knrouesvle cnosa: ckopocmuas acnauika, U3HOCHl HOJiCEl, CKOPOCMHOU NLye, YCMpaHenue U3HOC08, 001208eYHOCb,
80CCMAaHo8NeHUe, YHPOUHeHue.

Juas mutupoBanmsi: MuxanbueHkoB A.M., Cunss H.B., Cimydesckuit A.M., Koxyxosa H.IO. W3HoCH mpaBoro Hoxa
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WEAR OF THE RIGHT KNIFE OF THE PSKU SPEED PLOW
AND TECHNOLOGICAL MEASURES TO INCREASE ITS DURABILITY
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Abstract. The intensification of crop production has led to the creation of equipment for high-speed tillage. The high

speed of plowing causes an increased intensity of wear of the working bodies of plows. The limit capacity of the vertical

knife when processing loamy soils is about 30 hectares, after which the body must be subjected to repair (maintenance)

operations. (Research purpose) The research purpose is in studying the wear of the right knives of the PSKU plow

(geometry and location on the working surface), assessing the technical condition and develop measures to improve

their durability. (Materials and methods) The right knife (plowshare) performs the function of a pruning element, its

design corresponds to the design of the plowshare in the classic version, but with reduced dimensions. We carried out

wear control in width and thickness on 14 parts. (Results and discussion) The knives after working 30 hectares are

suitable for further use in width. The width of the solid layer deposited on the back side is about 7-8 millimeters, so

additional surfacing of the abrasive-resistant alloy is necessary. The wear on the thickness of the knife cannot be the

reason for its decommissioning, since the strength and rigidity are preserved, and the agrotechnical requirements for

soil cultivation are not violated. (Conclusions) The residual width and thickness of the studied knives when plowing

loam retain the normalized limits, which indicates the possibility of their further operation, but it is necessary to weld

the cutting-blade part from the back with an abrasive-resistant alloy. The xiphoid wear is fused with an electrode that

provides a roller hardness of about 50 HRC. A low level of wear rate of the part is achieved due to the hardness of the
blade area 60 HRC.

Keywords: high-speed plowing, knife wear, high-speed plow, elimination of wear, durability, restoration, hardening.
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Hayuonansnwtii uccieoosamenvckuii Mopooeckuii 20cyoapcmeeHHblil
ynueepcumem um. H.II. Ozapéea, 2. Capanck, Poccuiickaa @edepayusn

Pegpepam. B nacmoswee epems oona u3z ocmpeumiux npodiemM pemMOHmMHO20 Hpou3800cmea 3aKuouaemcs
OMCYMCMEUY  BbICOKOIPPEKMUBHBIX, HO 6 MOJICce 6pPeMs NPOCMbIX 6 pPeanu3ayul MexHOI0SUYECKUX Npoyeccos
60CCMANOBNIEHUS NOCAOOUHBIX NOGEPXHOCMET 8AN06 U OCEU MEXAHUIMO8 Mawiut. Pewenue oannou npodaemol 6uoumcs 6
KOMOUHUPOBAHUY HECTIONCHBIX U HEOOPO2UX MEXHON0SUUECKUX NPOYECco8 C HOTYYEHUEM MHO2OCAOUHBIX NOKPbIMUL C
3A0AHHBIMU 2APAHMUPOBAHHBIMU (DUBUKO-MEXAHUYECKUMY, DeON02UYeCKUMU U MPUOOMEXHUYECKUMU C8OUCMEAMU, d
maxoice 6 obecnedeHuu HeOOXOOUMOU PAZMEPHOU U 2eOMempU4ecKoli MOYHOCMU 60CCMAHABIUBAEMbIX COCOUHEHUL
oemanei. (Lenv uccneoosanus) Paspabomamb munoeou mMexHON02UYeCcKull npoyecc 60CCMAHOBNEHUS NOCAOOYHbIX
NOGEPXHOCMEl 8al08 MEXAHUZMO8 MAauwiun Nno0 NOOWUNHUKU KAYEeHUs. KOMOUHUPOBAHUEM JJeKMPOMEXAHUUeCKou
00pabomxu ¢ Haumecenuem NOAUMEPHbIX nokpvimuli. (Mamepuanvr u memoowt) Ilposenu uccredosanusi Qusuxo-
MEXAHUYECKUX U PEONOSUHECKUX CEOUCHE NOTUMEPHBIX MAMEPUANo8 U KOMOUHUPOBAHHBIX NOKPLIMULL HA PA3PbIEHOU
mawune AI-7000M komnanuu GOTECH Testing Machines Inc. Ilpumenunu ona 0opabomxu noayueHHvIX pe3yibmamos
npoepammuviii  komniekc UGNG6OR. (Pezynomamosl u obcysxcoenue) Paspabomanu mamemamuueckyro mooeo,
NO38OJIAIOWYIO ONUCAMb NPOYECC HASPYIHCEHUS KOMOUHUPOBAHHO20 NOKPLIMUSA USHOUEHHOU 0emanu ¢ onpeoeneHuem ee
HANPSAHCEHHO-0ePOPMUPOBAHHO20 COCMOSAHUSA HA CMAOUU MOHMANCA U NPU IKCHAYAMAYUU B0CCMAHOBIEHHO2O
HENOOBUINCHO20 COeOUHEHUA. YCmanHo8unu 6 pesyibmame UCCIe008aHUsA, 4mo 6 Oonbulell CmeneHu Ha U3MeHeHue



KOHMAKMHbIX 0AsleHUll OKA3bleaem 6lusHUe HAZPY3KA, d 8 MeHbulell — 00beMHbLL MOOYIb U MOOYIb cO8U2A NOIUMEDA.
(Bvigoowvl) Paszpabomarn u anpoduposan HOBbIU MUNOBOLU MEXHOI02UYECKUl NPOYecc B80CCIMAHOBNIEeHUS UZHOUEHHBIX
NOCAOOUHBIX NOBEPXHOCMEN 8406 NOO NOOUIUNHUKU KAYEHUsL A2Pe2amo8 MPAHCMUCCULL OTNEYECNBEHHBIX U 3aPYOEHCHBIX
MpaxKmopos, agmoMoounell, CerbCKOXO3AUCNBEHHBIX MAaulul, 000pY008anusi nepepadamviéarwux npou3eo0Ccma
KOMOUHUPOBAHUEM INEKMPOMEXAHUUECKOU 0OpAbOmMKU ¢ NOKpblmueM Ha 0CHoge noaumepuvix komnozuyui AHATEPM-
201 u Loctite 3472.

Knrouesvie cnosa: occmanosienue nOcadoyHol NOGEPXHOCMU, JNeKmpoMexanuieckas obpabomxa, npoyecc
HazpymceHus KOMOUHUPOBAHHO20 NOKPBIMUSL, NOOUUNHUKOBIL Y3, MEMALIONOIUMEPHOE NOKPbIIUe.

Jas  uutupoBanusi: KomakoB A.B., Korun A.B. BoccraHoBnenue BajoB MamliH KOMOWHHPOBaHHEM
AJIEKTPOMEXaHUYECKOH 00padOTKH ¢ IPUMEHEHHEM TIOJIMMEpHBIX MaTepuanoB // Texamueckuit cepsuc mamma. 2021. T. 59.
N3(144). C. 130-137. DOI 10.22314/2618-8287-2021-59-3-130-137
MACHINE SHAFTS RECOVERY BY COMBINING ELECTROMECHANICAL PROCESSING WITH THE

USE
OF POLYMER MATERIALS

Andrey V. Konakov, Ph.D. (Eng.);
Aleksandr V. Kotin, Dr.Sc.(Eng.), professor,
Ogarev National Research Mordovian State University, Saransk, Russian

Abstract. Currently, one of the most acute problems of repair production is the lack of highly efficient, but at the same
time easy-to-implement technological processes for restoring the landing surfaces of shafts and axles of machine
mechanisms. The solution to this problem is in the combination of simple and inexpensive technological processes with
the production of multilayer coatings with specified guaranteed physical, mechanical, rheological and tribotechnical
properties, as well as in ensuring the necessary dimensional and geometric accuracy of the restored joints of parts.
(Research purpose) The research purpose is in developing a typical technological process for restoring the landing
surfaces of the shafts of machine mechanisms for rolling bearings by combining electromechanical processing with the
application of polymer coatings. (Materials and methods) The article presents the studies of the physical, mechanical
and rheological properties of polymer materials and combined coatings on the AI-7000M breaking machine of
GOTECH Testing Machines Inc. The UGNG60R software package was used to process the obtained results. (Results and
discussion) The article presents a mathematical model that allows us to describe the process of loading the combined
coating of a worn part with the determination of its stress-strain state at the installation stage and during operation of
the restored fixed joint. As a result, the load affects the change in contact pressures to a greater extent, and the volume
modulus and the shear modulus of the polymer to a lesser extent. (Conclusions) A new standard technological process
has been developed and tested for restoring worn-out landing surfaces of shafts for rolling bearings of transmission
units of domestic and foreign tractors, cars, agricultural machinery, equipment of processing industries by combining
electromechanical processing with a coating based on polymer compositions ANATERM-201 and Loctite 3472.

Keywords: restoration of the landing surface, electromechanical processing, loading process of the combined coating,
bearing assembly, metal-polymer coating.
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Pepepam. Paspabomra u 6HeOpeHue HOB0U MEXHOAO2UU DPEMOHMA, OCHOBAHHOU HA UCNOIL30BAHUU 8
MPUOOCONPANCEHUSX CUNOBBIX 2UOPOYUTUHOPOE NOJIUMEPHBIX Oemanell U3 6biCOKOIPOEKMUBHBIX AHMUPDPUKYUOHHBIX
KOMNO3UMOB, NO360AUM CHU3UMb CeOECOUMOCIb U CPOKU PEMOHMA, 3HAYUMENTbHO NOBbICUMb HAOEICHOCb BCell
eudpocucmemvl.  (Lleno  uccrneoosanus)  Iosvicums  3¢hpexmuenocmv — peMonma  CUNOBBIX  2UOPOYUTUHOPOS
CeNbCKOXO03AUCMEEHHOU MEXHUKY 80CCIMAHOBNIEHUEM MPUOOCONPAICEHUL HOBLIMU AHMUDPUKYUOHHBIMU KOMNOZUMAMU
Ha 0CHOBe MOOuuyuposarno2o kanpoiona. (Mamepuanor u memoowt) Ilposenu ucciedosanue u3UKO-MEXAHUYECKUX
Xapaxmepucmux 00pasyos NOIUMEPHLIX KOMNO3UMO8 N0 U3GECMHbIM U VHUKANbHLIM Memoouxam. Hcnonvzosanu
KOMNbIOMeEpHbLE NPOSPAMMbL U OPUSUHATIbHBIE MEMOOUKU PUPM — NOCTNABUUKOE 000PYO08AHUS NPU UZVUEHUU NPOYECCO8
KOMIAYHOUPOBAHUS, PEONIO2UHECKUX U MPUOOMEXHUYECKUX UCNbIMAaHUAX. Beinoanunu meopemuueckue ucciedoeanus ¢
UCNOBb308AHUEM NOTONCEHUL MEeOPEeMUecKol MeXanHuxy, meopuu ynpyeocmu u meniogusuxu. Yucrennoe ucciedosanue
6HEOpeHUsl  chepuyeckoeo UHOEHMOpA 6 00paszey GA3KOYAPY2020 KOMNOUYUOHHO2O MAMEPUANA NPOBENU C
ucnonvzosanuem npoepammuoco komniexca ANSYS, mooyre MAPDL. (Pe3ynomamot u ob6cyscoenue) [lpoananuzuposanu
NOYueHHble OaHHble HO  YNPY2O-NPOYHOCHMHBIM, PeONOSUYeCKUM U MPUOOMEXHUYECKUM — XAPAKMePUCTHUKAM
UCCTIEO0BAHHBIX  COCMABOE NONUAMUOHBIX KOMHO3UMOS U YCMAHOBUIU, YMO MPEXKOMNOHEHMHbIL KOMNO3UM,
codepocawuii 2 npoyenma uiyneuma, 0,5 npoyenmos epaguma, 6 NOGEPXHOCMHO-AKMUGHBIX Geujecms, 0baadaem
JYHUUM KOMILEKCOM YKA3aHHbIX ceoticma. TIpednoscunu Oist 60CCMAn08REHUs pabOMOCNOCODHOCHU ROPUHEBO20 V3IA U
nepeonell KpbluuKu npu PeMOHme CUlo8020 2UOPOYUTUHOPA UMEHEHUe UX KOHCMPYKYUU C MOHMANCOM 6 KPbIUIKY U
noputensb 2UOPOYUIUHOPOS HANPABGIAOWUX ONOPHLIX KOJAeYy U3 HOIUAMUOHOZO KOMNO3UMA, YMO npugedem K
SHAYUMETLHOMY CHUNCEHUIO UHIMEHCUBHOCIU USHAWUBAHUSL Oemaneil MPUbOCONPSINCeHUI U CHUNCEHUIO MPYOO0eMKOCIU
peMoHma 2uopoyunurHopos. (Buisodwvl) Boccmarnosnenue mpuboconpaiceHuili CUNO8blx 2UOPOYULUHOPOS C YCHAHOBKOU
HANPABISIOWe20 KOIbYA U3 HOB020 NOAUMEPHO2O0 KOMNO3UMA 0Decneyugaenm CHUNCEHUe MAKCUMATbHBIX KOHMAKMHbIX
HANPAJICEHUL, MeMNA UX HAPACMANUS C Y8eTUYeHUeM 3330pa U, KaK ciedcmeaue, yMeHbuleHue UHMEHCUGHOCIU USHOCA
KOHMAKMuUpyemvix 0emaneil.

Knrouesvie cnosa: cunosoii 2u0poyununop, 60CCmanosienie mpuboCconpsjicerus, mpubomexuuieckue UCnbImanusl,
NOAUMEPHBIIL KOMIO3UM

Jast murupoBanusi: Panaiikuna E.A., Kotun A.B. PeMOHT CHMJIOBBIX THUAPOLMIMHIPOB C MPUMEHEHHEM HOBBIX
MOJIMMEPHBIX KOMIIO3HIIMOHHBIX MaTepuanoB // Texmmdeckuit cepuc mammH. 2021. T. 59. N3(144). C.138-145. DOI
10.22314/2618-8287-2021-59-3-138-145

REPAIR OF POWER HYDRAULIC CYLINDERS USING NEW

POLYMER COMPOSITE MATERIALS

Elena A. Radaykina, Ph.D.(Eng.);

Aleksandr V. Kotin, Dr.Sc.(Eng.), professor,

National Research Mordovian State University

named after N.P. Ogarev, Saransk, Russian Federation

Abstract. The development and implementation of a new repair technology based on the use of polymer parts made
of high-performance antifriction composites in tribo-couplings of power hydraulic cylinders will reduce the cost and
repair time, significantly increase the reliability of the entire hydraulic system. (Research purpose) The research
purpose is in increasing the efficiency of repairing of power hydraulic cylinders of agricultural machinery by restoring
tribo-conjugations with new antifriction composites based on modified caprolon. (Materials and methods) The article
presents the study of the physical and mechanical characteristics of samples of polymer composites according to well-
known and original methods. Authors used computer programs and original methods of equipment suppliers in the study
of compounding processes, rheological and tribotechnical tests. Theoretical research using the provisions of theoretical
mechanics, elasticity theory and thermophysics has been conducted. A numerical study of the introduction of a spherical
indenter into a sample of a viscoelastic composite material was carried out using the ANSYS software package, the
MAPDL module. (Results and discussion) The article analyzes the obtained data on the elastic-strength, rheological
and tribotechnical characteristics of the studied compositions of polyamide composites. The three-component composite
containing 2 percent shungite, 0.5 percent graphite, 6 surfactants has the best complex of these properties. It has been
proposed to restore the operability of the piston assembly and the front cover during the repair of the power hydraulic
cylinder to change their design with the installation of guide support rings made of polyamide composite into the cover
and piston of the hydraulic cylinders. This will lead to a significant reduction in the wear rate of the tribo-coupling
parts and reduce the complexity of repairing hydraulic cylinders. (Conclusions) Restoration of tribo-couplings of power
hydraulic cylinders with the installation of a guide ring made of a new polymer composite ensures a decrease in the
maximum contact stresses, the rate of their increase with an increase in the gap and, as a result, a decrease in the wear
rate of the contacted parts.

Keywords: power hydraulic cylinder, restoration of tribocoupling, tribotechnical tests, polymer composite.
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AHAJIN3 OTKA30B INOJIUMMEPHBIX JIETAJIEM CEJIBbCKOXO3SMCTBEHHOM
TEXHUKH

HOnus Anexcandposna I'onuaposa, nayunvtii compyoHuK,
e-mail: lopatina.julia@yandex.ru;

Bauecnae Anexcandposuu /lenucos, 00Kkmop mexnHuyeckux Hayk,
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Deoepanvhplit HayuHbBLIL azpoundcenephsiii yenmp BUM,
Mockea, Poccuiickan @edepayusn

Pegpepam. Hauunas c npouwinoco 6exa 6 NPOMbIUIEHHOCHU WUPOKOE PACIPOCMPAHeHUue ROTYUUNLY NOAUMEPHbLe
mamepuansvi. Onu Haxo0am 6ce 6onbuLlee NPUMEHeHUe 8 KOHCMPYKYUAX CelbCKoXo3sucmeennou mexruxy. OOHo8peMeHHo
C PpAacnpocmpaneHuem NOIUMEPHBIX Oemaieli Go3HUKaem HeoOX00UMOCb pAa3paboOmKu MexHON02Ull PeMOHmA
CeNbCKOXO3AUCMEEHHOU MeXHUKU, codepacawel makue Odemanu. (Llenv uccnedosanus) Ilpoananusuposams ciyyau
OMKA308 NOAUMEPHBIX O0emaiell CelbCKOXO3AUCMBEHHbIX Mawun u obopydosanus. (Mamepuanvt u memoowt) Ilposenu
UCCne006anue Cryuaes OmKaA308 NOTUMEPHBIX 0emaell CelbCKOXO3UCMBEHHbIX MAUUN HA OCHOBE OAHHBIX, NOTYYEHHbIX
om npeonpusmuss OO0 «Pacceemy» Pocmosckotl obaacmu, npousgo0cmeeHno2o Koonepamusa «Koeneunckoey
Yenabuncxou obnacmu 3a 2019 200 u c00noll ungopmayuu om pasiudublx NOCMABUWUKOS 3ANACHBIX Yacmell
cenvckoxosslicmeennot  mexuuxu. (Pezyiomamor u obcyacoenue) Ycemanoseunu, umo na OO0 «Pacceemy 6
paccmampusaemvlii. nepuod 8bIXOOUIU U3 CIMPOsT OeMall NPOMBIULIEHHOZ0 BOO00OYUCMHO20 (uibmpa, mypoOUHHLIX
8000CcuemuuKo8 u Kopnyca pacholiumenet. Ommemuny, 4mo 8 HPOU3B00CMEeHHOM Koonepamuee «Koenecunckoey
BLIXOOUNU U3 CHIPOSL WECTEPHSL CEPBONPUBOOA 3EPHOMOKA U CATbHUK 2udpoyurunopa mpaxmopa K-744, 6 ceaszu ¢ uem
Heobxo0umMo 6bLI0 3aMeHsmb 8echb Y3el. Bulagunu, umo Ounepam CelbCKOXO03SUCMBEHHOU MEXHUKU HepeHmabdenbHO
nocmagnams 0emaiu 6 eOUHUYHOM IKIeMIIsApe 68Udy Ux Manou cmoumocmu. (Bvigoow)) Homenknamypa noaumephvlx
Oemarell CelbCKOXO3AUCMEEHHBIX MAWUH, SLIXOOSUUX U3 CIPOSsL, OOCMAMOYHO PAZHOOOPA3HA, U CAYHAU UX OMKA3068 He
Ppeoxu. 3amena Oanuvix demanell 8 psaoe Cy4aes He8O3MONCHA NO NPUYUHE UX OMCYIMCMEUSL 8 NPOOAdice, d 8 OPY2UX CIYYAAX
OKA3b18AeMCs HePEeHMADeNbHOU U3-3a ONUMENbHBIX CPOKO08 NOCMABKU UL OOTLULON MUHUMATLHOU napmuu 3axasa. B cesasu
C 9MUM CeNbXOINPOUIBOOUMENU TEPNSM 3HAYUMENbHBLE YOLIMKU, NEPENIAYUBAsl 3a Yeblll Y3l GMECO 00HOU emaiu.

Knrouesvle cnosa: nonumepuvie 0emanu, cebCKOXO3AUCMBEHHAA MEXHUKA, OMKA3, PEMOHM, MeXHUYeCKUll cepsuc.

Jast muruposanusi: ['onuaposa 10.A., [lenucos B.A., AHanu3 0TKa30B MOJMMEPHBIX AeTalel ceIbCKOX03sHCTBEHHON
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FAILURES OF POLYMER PARTS OF AGRICULTURAL MACHINERY

Yuliya A. Goncharova, researcher;

Vyacheslav A. Denisov, Dr.Sc.(Eng.), chief researcher

Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation

Abstract. Since the last century, polymer materials have been widely used in industry. They are increasingly being
used in the construction of agricultural machinery. Simultaneously with the spread of polymer parts, there is a need to
develop technologies for repairing agricultural machinery containing such parts. (Research purpose) The research
purpose is in analyzing the failures of polymer parts of agricultural machinery and equipment. (Materials and methods)
The article presents a study of cases of failures of polymer parts of agricultural machinery based on data received from
the enterprise LLC "Rassvet" of the Rostov region, the production cooperative "Koelginskoe" of the Chelyabinsk region
for 2019 and summary information from various suppliers of spare parts of agricultural machinery. (Results and
discussion) The parts of the industrial water treatment filter, turbine water meters and the sprayer housing failed at
LLC "Rassvet" during the period under review. In the production cooperative "Koelginskoe" the gear of the servo drive



of the grain flow and the oil seal of the hydraulic cylinder of the tractor K-744 failed, and therefore it was necessary to

replace the entire unit. It is unprofitable for dealers of agricultural machinery to supply parts in a single copy due to

their low cost. (Conclusions) The nomenclature of polymer parts of agricultural machines that fail is quite diverse, and

cases of their failures are not rare. In some cases, the replacement of these parts is impossible due to their absence from

sale, and in other cases, it turns out to be unprofitable due to long delivery times or a large minimum order batch. In

this regard, agricultural producers suffer significant losses, overpaying for a whole node instead of replacing one part.
Keywords: polymer parts, agricultural machinery, failure, repair, technical service.

For citation: Goncharova Yu.A., Denisov V.A., Analiz otkazov polimernykh detaley sel’skokhozyaystvennoy tekhniki
[Failures of polymer parts of agricultural machinery]. Tekhnicheskiy servis mashin. 2021. Vol. 59. N3(144). 146-154 (In
Russian). DOI 10.22314/2618-8287-2021-59-3-146-154

DOI 10.22314/2618-8287-2021-59-3-155-164 YAK 631.794

HCIOJIb30BAHUE MOHOMOJIEKYJISIPHOM
SAIIMTHOM MJIEHKHW HA TIOBEPXHOCTH Y3J10B
TPEHUS 1J15 MOBBIIEHUA HAJEXKHOCTHU CEJbCKOXO03SAHCTBEHHOM
TEXHUKH

Examepuna Ilemposna Ilapnatok, kanouoam IKOHOMUYECKUX HAYK,
oouenm, e-mail: kparlyuk@rgau-msha.ru

Poccuiickuii 2ocyoapcmeennulil azpapHulii yHUGEpCUnen —
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Pegpepam. Oonum uz pakmopos, oepaHuyus8aowux HAOEHCHOCMb paboOmbl MAWUH U MEXAHUIMO8, CILYHCUM UZHOC
CONPUKACAIOWUXCA NOBEPXHOCIMEU V31108 MPEHUS, GIUAIOWUL HA CPOK UX CyxcoObl. [na e2o npedomsepaujeHus y3ivl
mpeHus obpabamviearom cmazounviMu mamepuaiamu. Haubonvwuti unmepec 6 xavecmge 0006a8KU K CMA30UHbIM
Mamepuanam npedcmasission No8epXHOCMHO-aKMUBHbIe 8elecmad, cooepacawjie Gmopuposantbvie y2ie000pOoHble
paduxanvl. (Lenv uccnedosanusn) H3yuenue GIUAHUA 3AUWUMHOU MOHOMONEKYIAPHOU NIEHKU QMOpUposanuvlx
NOBEPXHOCTNHO-AKMUBHBIX 8eUjeCME Ha NPOYeCcCvl MPeHUs U USHOCA, NPOUCX00sUe HA NOBEPXHOCMAX Y3106 MPEeHUs 8
VCAOBUAX SPAHUUHO20 U 2UOPOOUHAMUYecKo2o mpenus. (Mamepuanvt u memoost) Hccredosanu cmpykmypy mMemaina
00 U nocie HameceHus: MOHOMONEKYAPHOU 3AWUMHOU NIEHKU, ONpedensnu KOHMAKMHYIO0 Pa3HoCmb NOMEHYUALo8,
meepdocmv  00pazyos. OyeHuganu 6auAHUEe NOBEPXHOCMHOU 3HEPeUU HA MACIONOSIOUeHUe MAmepuanos.
(Pezynemamul u obcysicoenue) Buiasunu, ucnoiv3ys memoo KOHMAKMHOU PA3HOCMU NOMEHYUANI08, YMO Npoyecc
HaHeceHUss MOHOMOAEKYIAPHOU 3AuUmHOU NIeHKU 3aKanyusaemcs yepes 1,5-3,0 munymol u 0anvHeliuias 8bl0epicKa 6
cocmase He npu8ooum K U3MEeHeHUI0 KOHMAKMHOU pA3SHOCMU NOMEHYUANos. 3Haienus oelicmaus ad2e3uu U dHepeuu
CMayu8aHus 018 NOBEPXHOCMEU ¢ OAHHbIM NOKPbIMUEM YKA3bI8AIOM HA MO, 4MO NOBEPXHOCMHASL JHEPIUS He 3a8UCUM
om mamepuana, HO Onpeoeisiemcss NOKPbIMUeM MOHOMONEKVIAPHOU 3auumHOU NIeHKU Uucciedyemozo obpasya.
Buwiasunu, umo cocmaswi 0,05 npoyenmos pacmeopos pmopuposanHvix NOGEPXHOCTNHO-AKMUGHBIX Geujecma 00pazyiom
bonee nopucmoe noxpvimue no cpasHenuto ¢ Konyewmpayueii 0,5 npoyenmos. (Bvigoovl) @mopuposannvie
NOBEPXHOCIHO-AKMUBHbIE  8eUeCTN8d  UMEION  8bICOKYI0  MPUbOmMexHu4eckyrw apgexmusHocms 6 Kauecmse
AHMUDPUKYUOHHBIX U NPOMUBOUZHOCHBIX HAHOMAmMepUuanos. Vx ucnonv3osanue no38oasem 3auumums KOHMAKMHblE
NOBEPXHOCIU NACHKOU MOAWUHOU 3-6 HAHOMempO8 KaK Npu 2PAHUYHOM, MAK U NPU SUOPOOUHAMUYECKOM MPEHUU.
Vrazannas 3awummnasn nienxa vinoaHsem QyHKYUo «KOMIEHCAmopay npu PasiuiHblx PerCumax CMasKu.

Knarouesvle cnosa: nogepxnHocmuo-axmusHvle 6eujecmed, MOHOMOIEKYJAPHAS 3AWUMHAS NJeHKd, Y3el MpeHUs,
mpeHue, U3HOC.

Jdast nutupoBanus: [lapmoxk E.II. Mcnonb3oBaHue MOHOMOJIEKYJISIDHOW 3alIUTHOM IJICHKH HAa IOBEPXHOCTH Y3JIOB
TPEHHS JJIS TOBBINICHUS HAJCKHOCTH CEIbCKOXO3SMCTBeHHOW TexHHMKH // TexHudeckuit cepsuc MarmmH. 2021. T. 59.
N3(144). C. 155-164. DOI 10.22314/2618-8287-2021-59-3-155-164

THE USE OF A MONOMOLECULAR PROTECTIVE FILM
ON THE SURFACE OF FRICTION UNITS TO INCREASE
THE RELIABILITY OF AGRICULTURAL MACHINERY



Ekaterina P. Parlyuk, Ph.D.(Econ.), associate professor
Russian State Agrarian University — Moscow Timiryazey
Agricultural Academy, Moscow, Russian Federation

Abstract. One of the factors limiting the reliability of machines and mechanisms is the wear of the contacting surfaces
of friction units, which affects their service life. To prevent it, the friction units are treated with lubricants. Surfactants
containing fluorinated hydrocarbon radicals are of the greatest interest as an additive to lubricants. (Research purpose)
The research purpose is in studying the effect of a protective monomolecular film of fluorinated surfactants on the
processes of friction and wear occurring on the surfaces of friction units under conditions of boundary and
hydrodynamic friction. (Materials and methods) The structure of the metal was studied before and after the application
of a monomolecular protective film, the contact potential difference and the hardness of the samples were determined.
The influence of surface energy on the oil absorption of materials was evaluated. (Results and discussion) It was
revealed using the contact potential difference method, the process of applying a monomolecular protective film ends
after 1.5-3.0 minutes and further exposure in the composition does not lead to a change in the contact potential
difference. The values of the adhesion action and wetting energy for surfaces with this coating indicate that the surface
energy does not depend on the material, but is determined by the coating of the monomolecular protective film of the
test sample. The compositions of 0.05 percent of solutions of fluorinated surfactants form a more porous coating
compared to the concentration of 0.5 percent. (Conclusions) Fluorinated surfactants have a high tribotechnical
efficiency as antifriction and anti-wear nanomaterials. Their use makes it possible to protect the contact surfaces with
a film 3-6 nm thick both under boundary and under hydrodynamic friction. The specified protective film performs the
function of a "compensator" for various lubrication modes.

Keywords: surfactants, monomolecular protective film, friction unit, friction, wear.
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HAYYHOE HACJIEJUE TPOPECCOPA
®©.X. BYPYMKYJIOBA
(K 85-JIETHIO CO JHA POXKAEHUSA)

Baneumun Ilasnosuu JIanakun, 00Kmop mexnuueckux Hayk,
npogpeccop, e-mail: valpal-1938@mail.ru;

Bauecnae Anexcandpoeuu /lenucos, 00Kmop mexnuyeckux HayK
Deodepanvhulii Hayunslii azpoundicenephutii yenmp BUM,
Mockea, Poccuiickaa @eodepayusn

Peghepam. Cpedu uzeecmHuvIX yYeHvlX, GHECUUX 6KIA0 6 pa3gumue HAnpasieHusi YNpouHeHus u 80CCMAHOBIEeHUS.
Odemareti Mmawun, ocoboe mecmo 3anumaem npogpeccop @.X. Bypymxynos. Beinycxnux MBTY um. H.D. baymana, on 6cto
CO3HAMENLHYIO JICU3HL NOCEAMUN HAYYHBIM pa3padomKam No UCHBIMAHUIO Oemanell MAWuH, Memooam HAHeCceHus
NOKpbImutl, 6HeOpsis UHHOBAYUOHHbIE 000PYO0B8AHUE U MEXHOL02UU 8 PEMOHMHOe Npou3eo0cmeo. (Llenv ucciedosanus)
Hznooicums  ocnosmvie Hayumvie oocmudicenusi @.X. Bypymxynosa, oyenumv ux 6K1A0 8 peuieHue npoodiem
B0CCMAHOGNIEHUSL U YNPOYHEHUs. Oemaneli 6 COs8peMeHHbIX ycaosusx. (Mamepuanvl u memoowt) Hcnonvsosanu
aumepamypHvie OauHble, HAYYHble pPaboOmvl, aApPXUGHvle Mamepuanvl, Haubonee 3Hauumvle nyoruxayuu @O.X
Bypymxynosa, e2o yuenuxos u copamnuxos. (Pesyiomamul u oocysicoenue) Iloxkazanu ocHogHvle 5mansl 0esmenbHOCmu
npogheccopa. Ommemunu, ymo ¢ 1965 200y ou s3axonuun MBTY um. H.D. baymana, ¢gpaxyremem «lycenuunvie u
Konechvle mawiunvly. ©.X. Bypymxynoe obyuancs mam dice 6 achupaumype u 1968 200y 3awumun KaHOUOAMCKYHO
Juccepmayuio Ha memy «Hcciedosanue yCmMaHOBUBUIUXCS BbIHYIHCOCHHBIX KOACOAHUN MPAHCMUCCUU MHO2ONPUBOOHOT
KonecHou mawunol 8x8». Yxazanu, umo nocie sawumei ouccepmayuu ox paboman 6o Bcecowswom uncmumyme
CMaHOapmu3ayuy U Mempoio2uu u npoulen nymos Om Cmapuie2o npenooasamens 00 3amecmumens Oupekmopa no
yueonou uacmu. C 1980 200a u 0o nocneonux oueu yyenwiti paboman 6 BHIIO «Pemoemansy, komopoe HeoOHOKPAmHO
nepeumeroguvieanu (6 Hacmosuyee gpema — PHALl BUM). Ommemunu docmuenymole pe3yabmamsl U HAy4Hblld 6K1A0 Ha
Kasicoom smane e2o desmenvHocmu. (Bvieoowvt) Hayunoe nacneoue npogheccopa @.X. Bypymxynosa exmouaem bonee 250



HAYYHbIX MPYO0s, 6 mom uucie 7 MoHoepaguil, 75 uzobpemenuti. Pezymvbmampl €20 HAYYHbIX OOCHMUIICEHULl NPUSHAHbL
HAYYHOU 00UeCMBEEeHHOCMbIO;, OH NO020MOSUL 2 00KMOPOs HayK u 10 Kanouoamos mexHuvecKux Hayx.

Knrouesvle cnoea: HadedxcHocmv MawiuH, 80CCMAHOSIEHUe, YNPOUHeHUe Oemanel, MexHONo2U4ecKull npoyecc,
abpasueHvle UHCMPYMEHmMbL, INEKMPOUCKPOBbIE MEXHOIOSUU.

Joas unruposanus: Jisusikua B.I1., lerncoB B.A. Hayunoe nHacnenue nmpodeccopa @.X. Bypymkynosa (x 85-neTrto co
nHs poxaenus) // Texaudeckuit ceppuc mamuH. 2021. T. 59. N3(144). C. 166-173. DOI 10.22314/2618-8287-2021-59-3-
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SCIENTIFIC HERITAGE OF PROFESSOR F. KH. BURUMKULOV
(TO THE 85TH ANNIVERSARY)

Valentin P. Lyalyakin, Dr.Sc.(Eng.), professor;
Vyacheslav A. Denisov, Dr.Sc.(Eng.)

Federal Scientific Agroengineering Center VIM,
Moscow, Russian Federation

Abstract. Professor F.Kh. Burumkulov holds a special place among the well-known scientists who have contributed
to the development of the strengthening and restoring machine parts. The graduate of the Bauman Moscow State
Technical University, he devoted his entire adult life to scientific research on testing machine parts, coating methods,
introducing innovative equipment and technologies into repair production. (Research purpose) The research purpose
is in presenting the main scientific achievements of F.Kh. Burumkulov, evaluating their contribution to solving the
problems of restoration and hardening of parts in modern conditions. (Materials and methods) The article presents
literary data, scientific works, archival materials, the most significant publications of F.Kh. Burumkulov, his students
and associates. (Results and discussion) The article describes the main stages of the professor's activity. In 1965 he
graduated from the Bauman Moscow State Technical University, the branch of "Tracked and wheeled vehicles". F.Kh.
Burumkulov studied there in graduate school and in 1968 defended his PhD thesis on the topic "Study of steady-state
forced oscillations of the transmission of a multi-drive wheeled vehicle 8x8". They pointed out that after defending his
dissertation, he worked at the All-Union Institute of Standardization and Metrology and worked his way up from a
senior teacher to a deputy director for academic affairs. From 1980 until the last days, the scientist worked in the VNPO
"Remdetal", which was repeatedly renamed (currently — FNAC VIM). The article presents the achieved results and
scientific contribution at each stage of its activity. (Conclusions) The scientific heritage of Professor F.Kh. Burumkulov
includes more than 250 scientific works, including 7 monographs and 75 inventions. The results of his scientific
achievements are recognized by the scientific community; he has trained 2 doctors of sciences and 10 candidates of
technical sciences.

Keywords: reliability of machines, restoration, hardening of parts, technological process, abrasive tools, electric
spark technologies.
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