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Pegpepam. Asmopuvr paccmompenu 603MONCHOCIYU ONMUMUZAYUY NEPCTIEKMUBHO20 HANPABIEHUS 60CCHAHOGEHUS
CMA30YHBIX Mamepuaios O Y3108 U aA2pecamos 3HEPLOHACLIUEHHOU CelbCKOXo3aucmeeHHol mexnukuy. (Llenw
uccnedosanus) M3yuumo memoovl u 0O3MOAICHOCHU ONMUMUZAYUY 80CCMAHOBNEHUSI CMA3ZOUHBIX MAMEPUANIO8 Y3106 U
azpezamog cenbCKOX03AUCMBEHHOU MEXHUKU NPU NPoeedeHUul mexHuyecko2o oocuyicueanus. (Mamepuanet u memoowt)
M3yuunu  nepcnexmusnvie nanpaenenus cobopa U GOCCMAMOGNEHUA  CMA30YHLIX Macel 6  XO3AUCMEAx
azponpomvlunennoco komnaexca Poccuu. Onpedenunu, umo ouucmka ompabOMAHHLIX MAcel C Yeabio
60CCMAHOGNEHUSI €20 OCHOBHLIX IKCHIYAMAYUOHHBIX CEOUCME HPOU3BOOUMCS HA CHEYUATUSUPOGAHHLIX YUACTNKAX
(nyHKmax), opeanu308anHbIX HA 0OBLEKMAX PeMOHMHO-00CIYICUsaouell 6asvbl KPYNHulX NPeonpusmul, a makdice Ha
CMAHYUAX MEXHUUECK020 OOCHYHCUBAHUS, PEMOHMHBIX 3A800aX U OpY2uUX NPeONpUsMUAX ASPONPOMBIULEHHOZO
Komniaekca ¢ Oonvuiumu odvemamu nompebrenus ceedcux u coopa ompabomaguux macen. Peeenepayus
OMPAbOMAHHBIX MACEN CIYICUM OOHUM U3 UCMOYHUKOS NONOIHEHUs MaclaHelx pecypcos. (Pesynomamvr u
obcyacoenue) Tlokazanu, yumo 6 pesyrbmame 00pabomKu OmpaboOmMaHHO20 MAMEPUALA HA BbIXO0E MON’CHO NOTYUUMD
OUUWEHHYIO MACASAHYIO OCHOBY COOMEEMCMEYIOUel 2PYNnbl, COOEPHCAWYIO KOMNOZUYUIO NPUCAOOK, NPUSOOHYIO K
UCHONb30BAHUIO 80 BMOPUYHBIX U 6CHOMO2AMENLHBIX MEXHOIOSULECKUX NPOYECCax 8 Kauecmee npoMblGOUHbIX MAcell,
paboyux sxcudxkocmell 2uopocucmem, a Maxdice 0isi CMA3KU MATLOHASPYICEHHOU MEXHUKU, He NPe0bAGNAIOUell GbICOKUX
mpebosanulli K Kayecmey U YUCMOme CMA30YHbIX Mamepuanros u pabouux cuokocmeil. (Bvigoosl) Onepayuu,
BbINONHAEMbIE O NOGLIUEHUA KAYecmed MAcel, C8OO0AMCs K Cledyiouemy: NpOMbleKd macel ¢ nociedyiouen
OUUCMKOU Om B800bl, MEXAHUYECKUX npumecel, CMOIUCMbIX Gewecms, npoOyKMos U3HOCA, OKUCIeHUs U
mepmodecmpyKyuu, 000a8Ka AKMUBHbIX KOMNOHEHMO08 KOMNOZUYUU NPUCAOOK.

Knioueevie  cnoga:  ompabomannvlie  CMA30uHble — MAmMePUAnbl,  KOHMPOIb,  cOOp,  BOCCMAHOBIEHUE
pabomocnocobrnocmu, Gu3UKO-XuUMUUeCcKue noKa3amenu, Memoobl OYUCMKU, MACIO0YUCMUMENbHbIE YCMAHOBKU,
6MOPUYHOE UCTIONL3OBANLLE.
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PERSPECTIVE DIRECTIONS OF RESTORATION OF LUBRICANTS FOR UNIT OF HIGH-ENERGY
AGRICULTURAL MACHINERY

Yuriy V. Kataev, Ph.D.(Eng.), associate professor, leading researcher;
Valeriy S. Gerasimov, leading specialist;

Igor’ A. Tishaninov, junior researcher;

Evgeniy A. Gradov, junior researcher

Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation

Abstract. The authors considered the possibilities of optimizing the promising direction of restoring lubricants for units
and aggregates of energy-saturated agricultural machinery. (Research purpose) The research purpose is studying the methods
and possibilities of optimizing the recovery of lubricants of agricultural machinery units and aggregates during maintenance.
(Materials and methods) Studied promising areas of collection and recovery of lubricating oils in the farms of the agro-
industrial complex of Russia. It was determined that the purification of used oils in order to restore its basic operational
properties is carried out at specialized sites (points) organized at the facilities of the repair and maintenance base of large
enterprises, as well as at maintenance stations, repair plants and other enterprises of the agro-industrial complex with large



volumes of fresh consumption and collection of used oils. The regeneration of waste oils serves as one of the sources of
replenishment of oil resources. (Results and discussion) It was shown that as a result of processing the waste material at the
outlet, it is possible to obtain a purified oil base of the corresponding group containing a composition of additives suitable for
use in secondary and auxiliary technological processes as flushing oils, hydraulic fluids, as well as for the lubrication of low-
loaded equipment that does not impose high requirements for the quality and purity of lubricants and working fluids.
(Conclusions) The operations performed to improve the quality of oils are as follows: washing of oils with subsequent
purification from water, mechanical impurities, resinous substances, wear products, oxidation and thermal degradation,
addition of active components of the additive composition.

Keywords: used lubricants, control, collection, recovery, physical and chemical indicators, cleaning methods, oil cleaning
plants, recycling.
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Pegpepam. Aemopul pasvachunu mexanusm pacuema 6ainoé no nocmanogienuto Ilpasumenscmea Poccuiickotl
Deodepayuu om 17 urona 2015 e. No 719 «O noomeepicoeruu npouzs00cmea nPOMblULIEHHON NPOOYKYUU HA MeppUmopuu
Poccuiickoti @edepayuuy 3a deamenvHoCmb 6 cihepe NPOMBIULIEHHOCTIU 8 YACMU HAYYHO-UCCLe008aMeNbCKUX U ONbIMHO-
koncmpykmopckux pabom (HHUOKP) ons xoukpemnoui npooykyuu. (Llenv uccrneoosanusy) Paspabomamv memoouxy
pacyema 6 uacmu Hauucienus 6annos 3a 3ampamel npeonpusmui ¢ oonacmu HUOKP no mpebosanusim, xomopwvie
npusooamcs 8 nocmanosnenuu Ilpasumenvcmea Poccutickoi @edepayuu Ne 719, u gpopmy omuema ons npousgooumeneil
npomviuiientol npoodykyuu. (Mamepuanvt u memoowt) U3yyuiu nocmanosnenus Ipasumenscmea Poccuiickoti @edepayuu,
UHbIe QOKYMEHNbl, UMeIouue OMHOUEHUe K HAYYHO-mexHoa02udeckomy pazeumuio Poccutickoi @edepayuu. (Pe3ynomamoi
u obcysicoenue) Ilpusenu memoouku pacwema 6 wacmu HavucieHus 6ano8 3a 3ampamoel npednpusmuti 8 oonacmu HHOKP
no mpem 6apuanmam mpeOo8anull, KOmopvle NpuoOAMCA 6 HOCMAHOGIEHUU, U DPEKOMEHOYeMylo Npou3eo0umensim
NPOMBIUICHHOU NPOOYKYUY hopmy omuema 015 NPeOCMAagneHus UH@OpMayuu 8 Mopeo8o-NpOMbIUIEHHYIO NALANY.
Paszpabomanu memoouxy pacuema u pekomen008a1U NPOU3BOOUMENAM NPOMBIULIEHHOU NPOOYKYULU hOpMY Omyema 6 4acmu
Hauucienus 6annos 3a sampamol npeonpusmuii 8 ooaacmu HUOKP. Mexanusm pacuema 6annog yuumoleaen 3ampamol
cyOveKma OesimenbHOCU 6 chepe NPOMbIULIEHHOCTU, KOmopble onpedensiomcst 6 coomeemcemeuu ¢ Ilonoocenuamu no
Oyxeanmepckomy yuemy, ymeepocoeHHvimu Munucmepcmeom gunancos Poccutickou @edepayuu. (Bvieoowvr) Mexanuzm
pacyema 6ann08 NO38OAUM NOBbICUMb IPHEKMUBHOCb TOKATUZAYUY NPOMBIULIEHHBIX HPOU3BOOCME HA MeppUmopuu
Poccutickoti @edepayuu, Jupgepenyuposamsv npedocmasierue 20Cy0apCmeeHHOU NOO0EPHCKU NPEONnPUSMUsIM OMpPAaciu
MAWUHOCPOCHUS HA OCHOGEe OATLILHOU CUCEMbL OYEHKU CIeNeHU JOKATUIAYUY BbINYCKAEMOU NPOOYKYUL.
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Abstract. The authors explained the mechanism for calculating points according to the Decree of the Government of the
Russian Federation No. 719 dated July 17, 2015 «On confirmation of the production of industrial products on the Territory
of the Russian Federationy for industrial activities in terms of research and development work (R&D) for specific products.
(Research purpose) The research purpose is developing a calculation methodology in terms of points for the costs of
enterprises in the field of R&D according to the requirements set in the decree of the Government of the Russian Federation
No. 719, and a report form for manufacturers of industrial products. (Materials and methods) Studied the resolutions of
the Government of the Russian Federation, other documents related to the scientific and technological development of the
Russian Federation. (Results and discussion) The methods of calculation in terms of accrual of points for the costs of
enterprises in the field of R&D for three variants of the requirements that are given in the resolution, and the report form
recommended to manufacturers of industrial products for submitting information to the Chamber of Commerce and
Industry were given. We have developed a calculation methodology and recommended to manufacturers of industrial
products a report form regarding the accrual of points for the costs of enterprises in the field of R&D. The scoring
mechanism takes into account the costs of the subject of activity in the field of industry, which are determined in accordance
with the Accounting Regulations approved by the Ministry of Finance of the Russian Federation. (Conclusions) The
mechanism for calculating points will increase the efficiency of localization of industrial production in the territory of the
Russian Federation, differentiate the provision of state support to enterprises in the engineering industry on the basis of a
point system for assessing the degree of localization of products.
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Peghepam. B nacmosweii cmamve paccmompenu 60npocbl ONMUMUZAYUL PEMOHMA 3EPHOYOOPOYHBIX KOMOAUIHO8 HA
OMOETbHOM PEMOHMHOM NPEONPUSIIMUYL UHICEHEPHOLL CILYIHCOBL acponpombluLienHo2o komniexkca Kpacnooapckozo kpas
— PIIK «Aposumy. (Llenv uccrnedosanusy) Ob6ocHosames He0OX00UMOCHb OOHOGICHUS U 6HEOPEHUs HOPMAMUBHO-
MeXHUYecKol OOKYMeHMAayuu npu NpoedeHul 6cex 8UO08 MeXHUUEeCKO20 CONPOBONCOCHUS CeNbCKOXO3AUCMBEHHOU
MEXHUKU HA CReYUATU3UPOBAHHLIX NPEeONPUAMUSX UHIICEHEPHOU CAYIICObl ACPONPOMBIULIEHHO20 KOMNIIEKCA HA
NPOMAICEHUST  8CE20  ICUSHEHHO20 YUKIA MAWUH! DPEMOHMA, MEXHUYECKO20 OOCHYMHCUBAHUS U  YIMUTUIAYUL.
(Mamepuanvt u memoowt) Iloxazanu omoenvHvle YUKIbL NPOBEOCHUS. PEMOHMA U MOOEPHUZAYUU 3EPHOYOOPOUHBIX
KOMOQUIHO8 C UCNONb308AHUEM UHHOBAYUOHHBIX mexHoaoull Ha npeonpusmuu PIIK «fposumy, npednoscunu
ULTIOCMPAMUBHbIE MAMEPUATbl, KOMOopble 0alOm HA2IAOHOe NPeOCmAgieHue O COCMOSHUU OMOETbHbIX V3108 U
azpe2amog KomOQuHO8, KOMopvle NO0BEP2AiOMCsi PeMOHMHBIM 6030eucmausam. (Pesynvmamuvt u obcyscoenue)
Brneopunu na npeonpusmuu PIIK «Aposum» cmanoapm I'OCT 34915-2022 «Kombaiinel 3epnoyoopounvie u ux
coopounvie edunuyvl. Coaua @ pemonm u @uinyck u3 pemoumay. Onpedenunu, Ymo 6 pe3yibmame UCNOAb306AHUS
cmanoapma HOPMAIU3YIOMCS OMHOWEHUSL MeHCOy DEMOHMHbLIM npednpusmuem u opeanamu «Pocmexnadsopay ¢
yacmu pe2ucmpayuy OMmpeMOHMUPOBAHHBIX KOMOAUHO8, CHUMAlOmMcs Hauboiee 00N1e3HEHHbIe BONPOCHL MENHCOY
3aKA3YUKOM (COOCTNEEHHUKOM KOMOAUHO08) U UCNOHUmMeNeM (PeMORMHbLIM NPeOnpusmuem) no npobiemam Kaiecmasda
OMPEMOHMUPOBAHHLIX KoMOauino08. (Buvleoodvy) Onvim npogedenus pemMonma 3epHOYOOPOYHBIX KOMOAUHO8 HA
KOHKDEMHOM CEPEUCHOM NPEONPUSINUL UHICEHEPHOTL CIYIHCOBL acponpombiuLienHo2o komniexkca Kpacnodapckozo kpas
nokasan Heobxooumocmo enedperuss cmanoapma I'OCT 34915-2022 «Kombaiinbl 3eproyOopounble U ux cOopoyHvle
eounuybl. Coaua 6 peMoHm U 8bINYCK U3 PEMOHMAY HA OOJILUUUHCINGE PEMOHMHBIX NPEONPUSIMULL UHIICEHEPHOU CTLyHCObl
azponpomMvLUIeHH020 KoMnekca Poccuu.

Knrouesnle cnosa: 3epHoyoopoyHblii KOMOAIH, peMOHM, CIMAHOAPM, BOCCHAHOBIIEHIEe, MeXHUYEeCKoe 00CTYHCUBaHUe,
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Abstract. In this article, we considered the issues of optimizing the repair of combine harvesters at a separate repair
facility of the engineering service of the agro—industrial complex of the Krasnodar Territory — RPK Yarovit. (Research
purpose) The research purpose is substantiatiation the need to update and implement regulatory and technical
documentation when carrying out all types of technical support of agricultural machinery at specialized enterprises of
the engineering service of the agro-industrial complex throughout the entire life cycle of machines: repair, maintenance
and disposal. (Materials and methods) They showed separate cycles of repair and modernization of combine harvesters
using innovative technologies at the Yarovit RPC enterprise, presented illustrative materials that give a visual
representation of the condition of individual units and aggregates of combine harvesters that are subjected to repair
impacts. (Results and discussion) The standard GOST 34915-2022 «Combine harvesters and their assembly units» was
introduced at the Yarovit RPC enterprise. Commissioning and release from repairy. It was determined that as a result
of using the standard, relations between the repair company and Rostechnadzor bodies are normalized in terms of
registration of repaired combines, the most painful issues between the customer (owner of combines) and the contractor
(repair company) on the quality problems of repaired combines are removed. (Conclusions) The experience of repairing



combine harvesters at a specific service enterprise of the engineering service of the agro-industrial complex of the
Krasnodar Territory showed the need to implement the GOST 34915-2022 standard « Combine harvesters and their
assembly units. Commissioning and release from repairy at most repair enterprises of the engineering service of the
agro-industrial complex of Russia.

Keywords: combine harvester, repair, standard, restoration, maintenance, modernization, testing, quality.

For citation: Katayev Yu.V., Gerasimov V.S., Tishaninov [.A., Kazakova V.A., Sobolev M.O., Bugaev A.V. Osobennosti
remonta zernouborochnykh kombaynov na otdel’'nykh servisnykh predpriyatiyakh inzhenernoy sluzhby APK
Krasnodarskogo kraya [Features of repairing grain harvesters at individual service enterprises of engineering service of AIC
of Krasnodar region]. Tekhnicheskiy servis mashin. Vol. 61. N3(152). 25-31 (In Russian). DOI 10.22314/2618-8287-2023-
61-3-25-31. ATHRRB.

DOI 10.22314/2618-8287-2023-61-3-32-38 YIK 621.43:620.178.16

[MOXO0JIbl K IOUCKY KOHCTPYKTUBHBIX MAPAMETPOB OTBETCTBEHHBIX JETAJIEN
OBBEMHBIX 'HIPOITPUBOJOB 3APYBEXKHOI'O ITIPOU3BO/ICTBA

'Bauecnae Anexcanoposuu Jlenucoes, 00Kkmop mexnuueckux HayK, 2a6Hblil HAYYHbLIL COMPYOHUK;
’ITagen Anexcanoposuu Honoe, kanoudam mexnuueckux HayK, 00uenm;

2Cepzeit Braoumuposuu Ilvan306, KaHOuOam mexnuueckux Hayk,

cmapwiuii npenooagameins, e-mail: serega.pyanzov@yandex.ru;

2Anexcanop Muxaiinosuu 3eMcK06, KAHOUOAM MEXHUYECKUX HAYK, 00UeHN;

’Braoumup Bacunveeuu Canmun, 00Kmop mexnuueckux Hayk, npogeccop

!@eoepanvuniit nayunsiii azpounsicenepnotii yenmp BUM, Mockea, Poccuiickas @edepayus
’Hayuonanvnolii uccnedosamenvckuii Mopooeckuii 20cyoapcmeenmblii
yuusepcumem um. H.II. Ozapésa, 2. Capanck, Poccuiickas @edepayusn

3Menzenckuii zocyoapcmeennviii ynusepcumem, 2. Ilenza, Poccuiickaa @edepayus

Peghepam. Bseoenue wupokomacuimabnvix cankyuti co cmoponvt Coeounennvix [lImamos Amepuxu u psada cmpan
Esponeiickozo corosza 6 omnowenuu Poccuu npuseno k cokpawenuro umMnopma 3andachvix yacmetl 0jist pPeMOHMA MEXHUKU,
ocHawjeHHol  eudpoacpecamamu. Illpobrema pemonma 3apybedxcuvlx eudpoazpe2amos 3aKiHaemcs 6 MNOJAHOM
omcymcmeuy  MexHuueckol (KOHCMpPYKmMOpPCKol) OoKyMeHmayuy, 0e3 KOMOpolU HeBO03MONCHO aAdanmuposams
cywecmsyrowue omevecmseeHHble MeXHON02UU MEeXHUYecKo2o 00chyxcusanus u pemonma. (Llenv uccredoganus)
Buissums  xoncmpykmusnvie napamempuvl OmMEemCmMEeHHbIX Oemanell 00beMHbIX 2UOPONPUBOO0E, U320TNOGLEHHBIX
sapybescHvimu 3a800amu. (Mamepuanst u memoost) Mcnonv3o8anu npu nposedeHun Uccied08anull HayYHO-mMexXHUYeCcKyo
aumepamypy, OaHHvle 3apyOeicHviX 3a80006-uzeomosumereti cuopoazpezamos npusoda xoooeou uyacmu Hydrosila u
Eaton, omeuecmeennvle u 3apybesichbie nyonuxayuu u OUCcepmayuorubie ucciedosanus 3a nepuoo ¢ 2019 no 2022 200.
(Pesynomamor u obcysxcoenue) Peanuzoganu KOMRIEKCHbIL NOOX00 K HOUCKY KOHCHPYKMUBHBIX NAPAMEMPOs
0MBeMCMBEHHbIX Oemaell 2u0poazpe2amos 3apybexicHo20 NPou3Bo0Cmaa, KIYAWUL CepUio CIMeHO008bIX UCNbIMAHULL
u pazmepnoii ananuz. CmenHO08vle UCHLIMANHUSL COCMOSAAU UX O8YX DMAN0B. Nepsvili — cepusi 00HOPAKMOPHLIX
IKCHEPUMEHMO8, 8MOPOU — MHO20(AKMOPHYLIL dKcnepumenm. Ha ocrnose nonyueHuvix 3HAUeHull 3a30p08 6bINONHUIU
pacuem HOMUHANLHBIX PA3MEPOB U OONYCKAEMbIX OMKIOHEeHUL 0emaiell pecypcoiumMumupyouux coeOUuHeHul, UCNob3ys
pasmepuwiti ananus. Tonyuunu ciedyrougue pe3yromamsi 015 euopoazpezamos komnanuu Eaton: ouamemp omeepcmusl 8
onoxe yurunopos noo nopuens 22,5+0,009 munnumempos, ouamemp nopwna 22,5+0,009 munrumempos; ouamemp
omeepcmus 6 3a0Hell kpvluke nood 3o10muuk 15,8+0,005 munnumempos, ouamemp 3onomuuxa 15,8—0,005 muinumempos.
(Bvi6oovl) Buvisigunu HoMmuHanvHble pasmepvl U 0OnycKaemvle OMKIOHEHUS Oemainel, a makdice 6eluduHbl
MEXHONO2UUECKUX 3d30P08 8 PeCypCOIUMUMUPYIOUUX COoeOuHeHusx eudpoazpecamog xomnanuu Eaton. [lonyuennvie
Pe3YIbmMamsl UMeErONn 8bICOKVIO NPAKMUYECKYIO 3HAYUMOCMb OJisL PEMOHMHOZ0 HPOU3800CMEA.

Kntouegvle cnosa: npugod x00080uU uacmu, napamempvl OUASHOCMUPOBAHUA, KOMIJIEKCHbIN  N00X00,
MHO20(aKmopHbIL IKCREPUMEHI, pecpeCcCUOHHble MOOETU, PA3MEPHAsL YeNb.

Juasi umtupoBanusi: [enucos B.A., MonoB II.A., ITesu3z0B C.B., 3emckoB A.M., Canmun B.B. Ilogxonsl k moucky
KOHCTPYKTHBHBIX TIapaMETPOB OTBETCTBEHHBIX JIETANC OOBEMHBIX THIPOMPHUBOJIOB 3apy0exHOTO TMPOW3BOACTBA //
Texanueckuii cepuc MamuH. T. 61. N3(152). C. 32-38. DOI 10.22314/2618-8287-2023-61-3-32-38. GORDCY.
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Abstract. The introduction of sanctions by the United States and a number of European Union countries against
Russia has led to a reduction in the import of spare parts for the repair of hydraulic equipment. The problem of repairing
foreign hydraulic units lies in the complete absence of technical (design) documentation, without which it is impossible
to adapt existing domestic maintenance and repair technologies. (Research purpose) The research purpose is searching
for the design parameters of important parts of foreign volumetric hydraulic drives. (Materials and methods) Used
scientific and technical literature, data from foreign manufacturers of Hydrosila and Eaton chassis drive units, domestic
and foreign publications and dissertation research for the period from 2019 to 2022. (Results and discussion)
Implemented a comprehensive approach to the search for design parameters of critical parts of foreign-made hydraulic
units, including a series of bench tests and dimensional analysis. The bench tests consisted of two stages: the first — a
series of one—factor experiments, the second - a multifactorial experiment. Based on the obtained clearance values, the
nominal dimensions and permissible deviations of the parts of the resource-limiting joints were calculated using
dimensional analysis. The following results were obtained for Eaton hydraulic units: the diameter of the hole in the
cylinder block for the piston is 22.5+0.009 millimeters, the diameter of the piston is 22.5+0.009 millimeters; the
diameter of the hole in the back cover for the spool is 15.8+0.005 millimeters, the diameter of the spool is 15.8—0.005
millimeters. (Conclusions) The nominal dimensions and permissible deviations of the parts, as well as the values of
technological gaps in the resource-limiting connections of Eaton hydraulic units were revealed. The results obtained
are of high practical importance for repair production.

Keywords: running gear drive, diagnostic parameters, comprehensive approach, multivariate experiment, regression
models, dimensional chain.

For citation: Denisov V.A., lonov P.A., P'yanzov S.V., Zemskov A.M., Salmin V.V. Podkhody k poisku konstruktivnykh
parametrov otvetstvennykh detaley ob”yemnykh gidroprivodov zarubezhnogo proizvodstva [Searching for design
parameters of critical parts of foreign volumetric hydraulic actuators]. Tekhnicheskiy servis mashin. Vol. 61. N3(152).
32-38 (In Russian). DOI 10.22314/2618-8287-2023-61-3-32-38. GORDCY.

DOI 10.22314/2618-8287-2023-61-3-39-45 YK 631.153:006.057

POJIL CTAHJAPTU3ALIMHA B IPOBEJEHNH D®®EKTUBHOM YTHJIN3ALINYA KOMBAITHOB

Bepa Anexcandposna Kazakoea, mnaouiuit Hayunylii COmpyoHuK;
Banepuii Cepzeesuu I'epacumos, eedywjuii cneyuanucm, e-mail: stand-gosniti@mail.ru
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Peghepam. B nacmoswee 6pema 6 azcpoOnpoMbLUUIEHHOM Komnaekce Poccuu 6osnHukia neobxooumocmo
AKmyanusuposams nepeuensb HOPMAMUGHbIX OOKYMEHO08, HeoOX0OUMbIX Npu cepmuurxayuu u mexHu4ecKom
00CTYAHCUBAHUU CENbCKOXO3ANUCMBEEHHOU MEXHUKU, HAX0OAWEUCs 8 IKCAIYAMAayUull, 6KIHUASL YMUTUIAYUIO 8bl8€0EHHO
U3 IKCNIYamayuu ceibCKOXo3AUCmeeHHOU mexnuky. Paspabomka cmandapma no ymuauzayuu 3epHoyOOpOUHbIX U
KOPMOYDOOPOUHBIX KOMOAUH08 npedcmasisaem coboli akmyanvhyio 3adaydy. (Lenws uccredosanus) Hznoscums ochosHuie
NONOJHCEHUSL CMAHOAPMA NO YMUAUZAYUU KOMOAUHO08 U 0amb oyeHKY 3¢ ekmusnocmu e2o gnedpernus. (Mamepuanvt u
Memoowl) Hcnonv3o6anu memoodonocuro pazpabomiu Cmanoapmos medxic2ocyoapcmeenno2o yposts. Ommemuau, 4mo
cneyugura 0anHol pabomvl COCMOUM 8 NPOXOACOCHUU NYOIUUHO20 00CYHCOCHUSL U IKCREPMU3E NPOEKMA CMAHOApma



CReYUanuCmamu UHMCEHEPHOU CAYHCObl U 3AUHMEPECOBAHHbIMU Op2aHu3ayuamMu u npeonpuamusamu Poccutickotl
Dedepayuu u eocyoapcme — uneHo8 Meoceocy0apcmeennozo cogema no CMmaHOapmu3ayuu, Memporocuu u
cepmuchuxayuu Codpyacecmea Hezasucumvix [ocyoapcms. Yunu 6 npoexme cmanoapma 6a306vie NON0NHCEHUS
oupexmus Esponeiickoeo cowsa: 2000/53/EC «O mpancnopmubix cpedCcmeax, 6bl8eOeHHbIX U3 IKCNLYAMAyUu»,
2005/64/EC  «O6 o000b6penuu muna mMpaHCNOPMHBIX CPEOCME 6 OMHOWEHUU HOBMOPHO2O UCHONb3068AHUS,
PEeYUKIUPOBaAHUs. U pezceHepayuu 3Hepeuu u nonpasxkax k Hupexmuse 70/156/ECy. (Pesyrvmamot u o6cyscoetue)
Iloozomosunu npoexm cmanoapma, coOmMEemMCmMEYIOWULL YCI08UAM COBPEMEHHO20 COCMOSAHUSA NAPKA KOMOAUHO8 U
UHIICEHEPHOUL CIYIHCOLL  A2PONPOMBIULIEHHO20 KOMNJIEKCA, U Hanpasuiu Ha oobcyacoenue. (Bvigoovl) Breopenue
COBPEMEHHO20 CMAHOapma NO YMUIU3AYUU KOMOQUHO8 aKMYaiuzupyem nepedeHb HOPMAMUGHLIX OOKYMEHMOs,
HeobX00UMbIX NpU YMUIU3AYUU CelbCKOXO3AUCMBEHHOU MEXHUKY, Oy0em CnocoOCmeo8ams mexHUuiecKkomMy npospeccy
OmeuecmeeHH020 azponPOMbIULIEHHO20 KOMNIEKCd, CIMAOULIbHOMY NOJYYEHUI0 BMOPULHBIX PECYPCO8 8 8Ude 200HbIX U
B80CCMAHOBNIEHHBIX Oemaiell, Memania (4epHvlll, YeemHoll), NOIUMepPOs, pe3unvl, cmekid. Peanuzayus mpebosanui
cmandapma no3601um KOpPeKmHo 8blCMpausams npoyeccyl Ymuau3ayuu, H08blCUmb IKOHOMUUHOCMb padombl NapKa
CenbCKOXO3AUCMBEHHOU MEXHUKU.

Knrwouesvie cnosa: xombaiinvl 3epHOYOOpOUHbIE U KOPMOYOOPOUHBIE, YMULUZAYUSL, CMAHOAPT, EeXHOIOSUYeCKUe
mpebosanus, omxoovl, pecypc, Oepexmayus, CHeYuaru3upoBaHHvle HPeOnpusmus, CReYuaru3upOBaHHuIIL yex
(yuacmox), peyukiupoganue, 60CCMAHO8IeHUe OemdaJell.

Jas untupoBanus: Kazakosa B.A., I'epacumoB B.C. Ponb crangaptuzainuu B npoBeneHuH 3GpPeKTHBHON yTunn3auun
koMmOaiiHoB // Texuuueckuid cepsuc mamuH. 2023. T. 61. N3(152). C. 39-45. DOI 10.22314/2618-8287-2023-61-3-39-45.
LSSLKK

THE ROLE OF STANDARDIZATION IN EFFICIENT UTILIZATION OF COMBINE HARVESTERS

Vera A. Kazakova, junior researcher
Valeriy S. Gerasimov, leading specialist

Federal Scientific Agroengineering Center VIM Moscow, Russian Federation

Abstract. Currently, in the agro-industrial complex of Russia, there is a need to update the list of regulatory documents
required for certification and maintenance of agricultural machinery in operation, including the disposal of
decommissioned agricultural machinery. The development of a standard for the utilization of grain and forage
harvesters is an urgent task. (Research purpose) The research purpose is describing the provisions of the standard for
the disposal of combine harvesters and assessing the effectiveness of its implementation. (Materials and methods) Used
the methodology of developing standards at the interstate level. It was noted that the specifics of this work consists in
passing a public discussion and examination of the draft standard by specialists of the engineering service and interested
organizations and enterprises of the Russian Federation and the member states of the Interstate Council for
Standardization, Metrology and Certification of the Commonwealth of Independent States. Have taken into account in
the draft standard the basic provisions of the Directives of the European Union: 2000/53/EC «On vehicles
decommissionedy, 2005/64/EC «On the approval of the type of vehicles with regard to reuse, recycling and regeneration
of energy and amendments to Directive 70/156/EC». (Results and discussion) We have prepared a draft standard that
meets the conditions of the current state of the combine harvester fleet and the engineering service of the agro-industrial
complex, and sent it for discussion. (Conclusions) The introduction of a modern standard for the disposal of combines
updates the list of regulatory documents required for the disposal of agricultural machinery, will contribute to the
technical progress of the domestic agro-industrial complex, stable receipt of secondary resources in the form of usable
and restored parts, metal (black, non-ferrous), polymers, rubber, glass. The implementation of the requirements of the
standard will allow you to correctly build recycling processes, increase the efficiency of the fleet of agricultural
machinery.

Keywords: combine harvesters and forage harvesters, recycling, standard, process requirements, waste, resource,
fault detection, specialized enterprises, specialized workshop (site), recycling, restoring parts.

For citation: Kazakova V.A., Gerasimov V.S. Rol’ standartizacii v provedenii effektivnoj utilizacii kombajnov [The role
of standardization in efficient utilization of combine harvesters]. Tekhnicheskiy servis mashin. 2023. Vol. 61. N3(152). 39-
45 (In Russian). DOI 10.22314/2618-8287-2023-61-3-39-45. LSSLKK.
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ITOBBILIEHUE KAYECTBA MAIIINH U OBOPYJIOBAHUS HA OCHOBE



OUPMEHHOI'O TEXHUYECKOI'O CEPBUCA

Jleonuo Heanosuu Kyuwnapes, 00kmop mexnHuueckux Hayk,
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MockoecKuii 20cy0apcmeenHblil meXHUYeCKuil YHugepcumem
umenu H.3. baymana, Mockea, Poccuiickaa @edepayusn

Pegpepam. Paboma nanpasnena na peuwienue npooieM UMNOPMOHE3ABUCUMOCTIU U UMNOPMO3AMEUWeHUs 6
MexXHUYecKoU cghepe Ha OCHOBe NOBbIULEHUS KAYeCMBA, HAOENCHOCMU U IDEeKmusHoCmu Mawun u 060py008aHus
poccuiickoeo npou3eoocmea, obecneyenuss ux pabomocnocooHocmu 6 npoyecce UCHOALIOBAHUS NO  NPAMOMY
nasunauenuro. (Llenv ucciedosanust) I[losvicums Kauecmeo, HAOEHCHOCMb U IPHEKMUBHOCTIL MAUWUH U 0O0PYO0BAHUS.
poccuticko2o npou3eo0Cmea Ha 0CHOGe paspabomKu u 6HeOpeHUs PUPMEHHO20 MEMOoOd MEXHULECKO20 CepPeUca MauuH
u obopyoosanus. (Mamepuanor u memoowvt) OCHOBHbIe MeMOObl UCCIE008AHUA 8 pabome: CPABHUMENbHbIX OYEHOK,
ananusa u cuHmesa pe3yibmamog 00CAe008aHUA IKCHIYAMAYUOHHOU HAOEHCHOCMU MAwuH U 000py0osaHus
CeNbCKOXO3ANUCMBEHHO20 HA3HAYEHUS 8 YCIO0BUAX PeanbHou SKcniayamayuy. M3yuanu u ananusuposanu 6 npoyecce
UCCAEO08AHUSL  NOKA3AMENU HAOEHCHOCMU U IPPekmusHocmu  MexXHOI0SUYeCKUX MAwur U  000py0osanus
omeyecmeeHHo20 U UMNOPMHO20 NPOU3B0OCMEA OJisl ACPONPOMBIUIEHHO2O0 KOMNIEKCd, NPOBOOUNU UX CDAGHUMENbHbLE
OYeHKU, YCMAHABIUBANU NPUYUHLL OMKA308 U NPOOOIHCUMENLHOCHb NPOCMOE8 Npu YCMPAHeHUU UxX NoCie0Cmeull.
(Pezynomamul  u obcysxcoenue) Ommemunu, 4mo OCHOBHblE pe3yIbMambl OPSAHUSAYUOHHO-MEXHOI0SUYECKUX
uccie008aHull HanNpagienbl Ha NOJHOe YOO08lemgeopenue nompeoHocmel MAuUHHO-MEXHOIOSUYHBIX NPOU3BOOCE 6
KauecmeeHHoU U HAOeXdCHOU meXxHuke. Bviasunu enasmylo npobiemy 6 >mom HanpasieHuu — NOGvluleHUe YPOBH:
HAOEHCHOCMU Ome4ecmBeHHbIX MAWUH U 000py006aHUs U, 8 NEPEYI0 ouepeds, 6e30MKA3HOCMU, KOMOpas 3HA4UMENbHO
HUdICe JIYHUUX MUPOBLIX AHAN0208. (Bvisoovl) Obecneuenue pupmeHH020 UHIHCEHEPHO-MEXHUUECKO20 CONPOBOICOCHUS.
MawuH u 060pyO008aHUs 8 MmedeHue 6ce20 MHCUSHEHHO2O0 YUKAA MAWUH CIYHCUM 00A3amMeNbHbIM YCI08UeM peuleHus
npoodnembl NOGbIUIEHUA UX KAYeCmea U HAOedCHOCmU, obecneuenus npuopumema npagé nompebumens. Odxcuoaemas
ahpexmugHocmo om 6HeOpenus pe3yibmamos UCCIeO008AHUS HA NPEeONPUAMUIX dAZPONPOMbIULIEHHO20 KOMNJIEKCd
Poccuiickoii. @edepayuu mooicem 6bimv noAyyena 3a cuem YMEHbUIEHUs NPOCMOe8 MAuwiuH U 000pyO08aHus no
MeXHUYEeCKUM NPUYUHAM.

Kniouesvie cnoea: MauuHbl, obopyoosanue, UMNOPMOHE3ABUCUMOCHID, umnopmosameuyenue,
KOHKYPEHMOCNOCOOHOCMb, HAOEICHOCMb, dheKmuUeHoCmb.

Jna murupoBanms: Kymmape JL.U. IloBeimieHme kadecTBa MamlMH W 0OOpYyIOBaHHUS HA OCHOBE (HMPMEHHOTO
TexHuueckoro cepsuca // Texumueckuii cepsuc MamuH. 2023. T. 61. N3(152). C. 46-50. DOI 10.22314/2618-8287-2023-
61-3-46-50. JCTHPO.

IMPROVING THE QUALITY OF MACHINERY AND EQUIPMENT BASED
ON A PROPRIETARY TECHNICAL SERVICE

Leonid I. Kushnarev, Dr.Sc.(Eng.), professor
Bauman Moscow State Technical University, Moscow, Russian Federation

Abstract. The work is aimed at solving the problems of import dependence and import substitution in the technical
sphere on the basis of improving the quality, reliability and efficiency of Russian-made machines and equipment,
ensuring their operability during use for their intended purpose. (Research purpose) The research purpose is improving
the quality, reliability and efficiency of Russian-made machinery and equipment based on the development and
implementation of a proprietary method of technical service of machinery and equipment. (Materials and methods) The
main research methods of the work: comparative assessments, analysis and synthesis of the results of the survey of the
operational reliability of agricultural machinery and equipment in real operation. In the course of the study, the
reliability and efficiency indicators of technological machines and equipment of domestic and imported production for
the agro-industrial complex were studied and analyzed, their comparative assessments were carried out, the causes of
failures and the duration of downtime were established when eliminating their consequences. (Results and discussion)
1t was noted that the main results of organizational and technological research are aimed at fully satisfying the needs
of machine-technological industries in high-quality and reliable equipment. We have identified the main problem in this
direction — increasing the level of reliability of domestic machinery and equipment and, first of all, reliability, which is



significantly lower than the best world analogues. (Conclusions) Providing branded engineering and technical support
of machines and equipment throughout the entire life cycle of machines is a prerequisite for solving the problem of
improving their quality and reliability, ensuring the priority of consumer rights in the fight for the consumer. The
expected efficiency from the implementation of the research results at the enterprises of the agro-industrial complex of
the Russian Federation can be obtained by reducing downtime of machinery and equipment for technical reasons.
Keywords: machinery, equipment, import dependence, import substitution, competitiveness, reliability, efficiency.

For citation: Kushnarev L.I. Povysheniye kachestva mashin i oborudovaniya na osnove firmennogo tekhnicheskogo
servisa [Improving the quality of machinery and equipment based on a proprietary technical service]. Tekhnicheskiy servis
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PA3PABOTKA Y NCTTIOJIb3O0BAHUE MOAYJBbHOI'O IOAOTPEBATEJISI IBUTATEJISI BHYTPEHHET O
CI'OPAHUA 111 MHOT'OIIEJIEBBIX ABTOMOBWJIENA
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Ulanvnesocmounoe evicuiee obwesoiickoéoe komanonoe opoena JKykoea yuunuue
um. Mapwana Cosemckozo Coroza K.K. Poxoccosckozo, 2. baazosewenck, Poccuiickaa @edepauusn
2Janvnesocmounvlii 20cydapcmeennblii azpaphsiii ynusepcumen, 2. bnazosewenck, Poccuiickaa ®edepayusn

Pegpepam. Oxcniyamayus dHepeemuyeckux Ccpeocms 8 3SUMHUL  Nepuood, Xapaxmepusviowuucs HU3KUMU
memnepamypamu  okpyJicaroujeco 6030yxa, oocmueaiowumu noxkazamenetl. munyc 50 epadycos lleavcus, mpebyem
aoanmayuyu dHepeemuyeckux cpeocme Ons pabomvl 8 nododmvix ycnosusx. C nouudicenuem memnepamypol
OKPYHCAIOWE20 8030YXA YXYOULAEMCsl UCNAPAEeMOCTb DEH3UHO8, USMEHSIOMCS YC06Us B0CHIaMeHeHUs. paboyetli cmecu 8
YUTUHOPAX OU3ETbHBIX ABMOMOOULEN, Y8eIUUUBACTNCA PACX00 JJIeKMPOIHEPLUU AKKYMYIAMOPHLIX bamapell npu 3anycke
X0M00H020 — d8ueamers. (Llenv  uccneoosanus) Ilposecmu namenmuvlll. NOUCK U CO30aMb  HAODEIICHOE,
BbICOKOIPDeKmusHoe MepMoINeKMmpudeckoe nooospesaiowee YCmpoucmeo ¢ HUKOU CMOUMOCHbIO, NO380sIoWee
VAYYWUMb IKCHIYAMAYUOHHbIE NOKA3AMENU IHEPLeMULecK0o20 Cpedcmed (asmomoous) npu pabome 8 3UMHUX YCIOBUSIX.
(Mamepuanot u memoowvr) Hccaedosanu aemomobure KamA3-55111, adanmuposanusiii K HUZKOMEMNEPAMYPHLIM
VCIOBUSIM UCHONb308ANUSA, C YCIAHOBTIEHHIM MEPMOIIEKMPULECKUM NO002pedaiouum mooyiem. Mcnvimanus nposoounu
no  oOwenpuHamuiM  0OWUM U  HACHHBIM MEMOOUKAM C UCNOAb308AHUEM CNeYUATUSUPOBAHHLIX NPOSPAMM
MAMeMAMUUECcK020 bIYUCIeHUSL, MOOETUPOBAHUS IKCHEPUMEHMA U MEMO0008 Pecpeccuonno2o ananusa. (Pesynomamol u
obcyacoenue) Onpedenunu, umo npu pabome oOgueamens ompadboOmManHvle 2a3vl HASPEBAIOM GLIXJIONHYIO mpydy u
NOBEPXHOCMb YCTNAHOBNEHHO20 HA Hee yempouicmea ¢ dnemenmom Tenvmoe. Tpu 0gudicernuu mpancnopmmuozo cpeocmaea,
HOMOKOM XOJOOHO20 8030YXA YEEIUNUBAEMCS PA3HUYA MEMNepamyp, 4mo obecneuusaem yeeauieHue 1eKmpuiecKou
9Hepeuu 0Jis 3apsaoKu Ms2060l WeNOYHOU bamapeu, 3amem yepe3 KOHMPOIEp K INEKMPOHACPESAMENbHOMY INEMEHNY
07151 HOO002PEBa U NOOVEPIHCANUSL ONMUMATILHOU MEeMNepamypbl paboyux Hcuokocmetl U Y3106 agmomoouns. Boiasuiu, umo
spems Hazpesa pabouell scuokocmu eudpoyunrunopa om munyc 40 0o nuoc 30 epadycos Llenvcua cocmasuno 0,5 uaca.
(Bvieoowvl) Ilpednacaemoe ycmpoucmeo NO360AUNO  OCYUWEeCmB8UmMsb Nnoodocpes U Noooepicanue OnmuMatbHol
memnepamypul nycka osueamenei. 3a 0,5 uaca noayuunu sxonomuseckuil s¢pgexm 6 pasmepe 38,5 moicsu pyonetl.

Knrwouesvie cnosa: mepmosnexmpuieckuil MoOyIbHbLL NOO0SPEBAmensb, 08UAENb BHYMPEHHE20 C2opanusl, d¢hgdexm
Ienvbmve, 3uMHUE YCA0BUSL IKCNILYAMAYUU, MOOUTbHOE IHEP2EMUUECKOe CPEICMEO.

Jnst murupoBanus: Kyuep A.B., 3amsarun A.B., llluros C.B., Ky3nenos E.E. Pa3paboTka u ncrmons3oBaHue MOIyITEHOTO
MOJIOTpeBaTENsl IBUTaTeNsl BHYTPEHHETO CTOpaHuUs AJsl MHOTOIIETIEBBIX aBToMoOwmeil / Texuuueckuit cepBuc MamuH. 2023.
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DEVELOPMENT AND USE OF A MODULAR HEATER OF INTERNAL COMBUSTION ENGINE
FOR MULTI-PURPOSE VEHICLES
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Abstract. The operation of power facilities in winter, characterized by low ambient temperatures reaching minus 50
degrees Celsius, requires their adaptation to work in such conditions. With a decrease in the ambient temperature, the
vaporization of gasoline also worsens, the ignition conditions of the working mixture in the cylinders of diesel cars
change, the power consumption of batteries increases when starting a cold engine. (Research purpose) The research
purpose is conducting a patent search and creating a reliable, highly efficient thermoelectric heating device with a low
cost, which allows improving the performance of a power vehicle (car) working in winter conditions. (Materials and
methods) The KamAZ-55111 car, adapted to low-temperature conditions of use, with a thermoelectric heating module
installed, was studied. The tests were carried out according to generally accepted general and particular methods using
specialized mathematical calculation programs, experimental modeling and regression analysis methods. (Results and
discussion) It was determined that when the engine is running, the exhaust gases heat the exhaust pipe and the surface
of the device installed on it with the Peltier element. When the vehicle is moving, the temperature difference increases
with the flow of cold air, which provides an increase in electrical energy for charging the traction alkaline battery, then
through the controller to the electric heating element for heating and maintaining the optimal temperature of the
working fluids and components of the car. It was found that the heating time of the hydraulic cylinder working fluid
from minus 40 to plus 30 degrees Celsius was 0.5 hours. (Conclusions) The proposed device made it possible to warm
up and maintain the optimal engine start temperature. In 0.5 hours, we received an economic effect in the amount of
38.5 thousand rubles.
Keywords: thermoelectric modular heater, internal combustion engine, Peltier effect, winter operating conditions,
mobile power facility.

For citation: Kucher A.V., Zamyatin A.V., Shchitov S.V., Kuznetsov E.E. Razrabotka i ispol’zovaniye modul’nogo
podogrevatelya dvigatelya vnutrennego sgoraniya dlya mnogotselevykh avtomobiley [Development and use of a modular
heater of internal combustion engine for multi-purpose vehicles]. Tekhnicheskiy servis mashin. 2023. Vol. 61. N3(152). 51-
56 (In Russian). DOI 10.22314/2618-8287-2023-61-3-51-56. PXZOBF.
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Pegpepam. C ysenuuenuem Hapabomxu MawuHsl C60UCMEA MOMOPHBIX MAcCel NOCMOSHHO MEHAIOMCS U3-3a YCII08UL
IKCHIyamayuu, 8030€UCMBUs PA3IUYHbIX YAKMOPOs, 0AGIeHUl U MeMnepamyp, a makice hakmuiecko2o coCmosHUs.
cucmem U MexaHusmMos osuzamelisi, KOMopvle KOHMaKmupyiom ¢ maciom. /lna obecneuenus becnepebolinou pabomol
08ueamenst HYmMpeHHe20 C2oPaHus HeobXo0UMO NPOBOOUMb KOHMPOIb PA3IUYHLIX NOKA3ameell MACid, 8 MOM Yucie
onpeoenenue memaniog usnoca. (Leav uccredosanus) Onpedenums meopemudecku GiusHUe KA4ecmed OU3eibHO20
MONIUBA HA PeCYPC MOMOPHO20 MACaa u 0sueamens. (Mamepuanst u memoost) Ycmanosunu, 4mo nogbluleHHbL USHOC
KOHMAKMHbLIX Nap mpeHusi, npexcoe 6ce20 YUIUHOPONOPUIHEBOU cPYNNbl U KPUBOWUNHO-WAMYHHO20 MeXaHu3Md,
HAYUHAEMCsl NPU NPesbllUeHUU OONYCIMUMO20 COOEPIHCAHUL MEXAHUYECKUX npumecell 8 MOmopHom macie. B ocnoenom



9mMo npoweduiue yepe3 Quibmp MeaKue YacmuuKky adpazugos, Komopule 0bpazyiomces 6 uacmu Hazapa. Ommemunu,
Umo OHU NPedCMAasasionm cob0l 00CMAmMoyHO MEepobvlll abpasus u ObICIMPO USHAWUBAIOM NOPUIHEsble KObYd, 8MYIIKU,
noowunuuxu. (Pezynemamol u obcyscoenue) Boiaguau, umo He2amuguvle UMEHeHUs QUIUKO-XUMUYECKUX C8OUCME
MOMOPHO20 MACIA, 6bICOKAS KOHYSHMPAYUsL JJeMEHMO8 UHOCA 00YCI0GIEHbl NPUMEHEHUEM BblCOKOCEPHUCTO20
MONAUBA, KOHYEHMPAyus cepbl KOMOPO20 68 NPUMEHAEMOM OusenbHoM monauge Honee yem ¢ 1000 pasz npesviwiaem
donycmumbie npedenvl. B ceazu ¢ amum sgpghexmugnvie, Hetimpaiuzyiowue ceoUCmea CMA304HO20 Mamepuana oviau
ucuepnanwl 8 pazvl Ovicmpee. Ommemuiu, Ymo 8blCOKAsE KOHYEHMPAYUsL Cepbl CIANA NPUYUHOU NOBIUUEHHO20 UZHOCA
KOHMAKMHbIX nap mpenuss Oemanei ogucamens. (Bvlgoowvy) [Ipumenenue HUKOCEPHUCMO20 MONAUGA NPU
IKCHAYAMAayuy OU3eIbHO20 08UaAMeNs NO3GOAUM YEEIUUUMb pecypc Macaa u dgueamens. 1 0006oe uucio 3amen macia
VMEHbUIUMCSL, CIE008AMETLHO, PACX00bl HA IKCHIYAMAyuio agmomoduns cokpamsames. Ilonyuenue ceoeepemennoll
ungopmayuu 0 npuUMecax 8 MOMOPHOM MAcCe NPedynpedcoaem o 3aporcoaowuxcs npobiemax 6 ogueamene. Imo
HOMOdCEm U30EHCaAMb CePbLEe3HbIX PEMOHMO8 U OONbUUX 3ampam U npueedem K 3HAYUMENbHOU KOHOMUU OJis
asmonapxa.

Knwuesvle cnosa: momoprnoe macno, pecypc Macia, pecypc 08ueameinsi, U3HOC, YUIUHOPO-NOPWHesdAs 2pynnd,
cepHucmoe OuzenbHoe Monaugo, NPUMeCHU.
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THE INFLUENCE OF DIESEL FUEL QUALITY ON THE RESOURCE OF ENGINE AND ENGINE OIL
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Abstract. With an increase in the operating time of the machine, the properties of engine oils are constantly changing due
to operating conditions, the effects of various factors, pressures and temperatures, as well as the actual condition of the
engine systems and mechanisms that come into contact with the oil. To ensure the smooth operation of the internal
combustion engine, it is necessary to monitor various oil indicators, including the determination of wear metals. (Research
purpose) The research purpose is theoretically determining the influence of diesel fuel quality on the resource of engine and
engine oil. (Materials and methods) It was found that increased wear of contact friction pairs, primarily the cylinder-piston
group and the crank mechanism, begins when the permissible content of mechanical impurities in engine oil is exceeded.
Basically, these are small particles of abrasives that have passed through the filter, which are formed in part of the carbon.
It was noted that they are a fairly hard abrasive and quickly wear out piston rings, bushings, bearings. (Results and
discussion) It was revealed that negative changes in the physico-chemical properties of engine oil, a high concentration of
wear elements are due to the use of high-sulfur fuel, the sulfur concentration of which in the diesel fuel used exceeds the
permissible limits by more than 1000 times. In this regard, the effective, neutralizing properties of the lubricant were
exhausted many times faster. It was noted that the high concentration of sulfur caused increased wear of the contact friction
pairs of engine parts. (Conclusions) The use of low-sulfur fuel in the operation of a diesel engine will increase the life of the
oil and engine. The annual number of 0il changes will decrease, therefore, the cost of operating the car will be reduced.
Receiving timely information about impurities in engine oil warns of emerging problems in the engine. This will help to avoid
serious repairs and high costs and will lead to significant savings for the fleet.

Keywords: engine oil, oil resource, engine resource, wear, cylinder-piston group, sulfurous diesel fuel, impurities.
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CBOWCTBA U COCTAB 3JIEKTPO3PO3MOHHOI'O TOPOLIKA, IOJIYYEHHOI'O M3 OTXO/I0B
UHCTPYMEHTAJIbHOM BbICTPOPEKYIIEN CTAJIU P18
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Peghepam. B nacmoswee 8pemsi 0OHUM U3 NEPCHEKMUBHBIX MemMO008 NepepabomKu Memaiiuieckux omxo0o8
CYIHCUM 3NIEKMPOIPOIUOHHOE OUCNEPIUPOBAHUe, KOMOPOoe NO360AAem NOAYYAMb MEMALIUYecKUti NOPOuoK, 6 mom
yucne uz omxo008 umcmpymernmanvuou cmanu Pl8. (Llenv uccredosanus) H3zyyums ceolicmea u cocmag
IeKMPOIPO3UOHHOZO0 NOPOWIKA, NOLYYEHHO20 U3 OMX0008 UHCMPYMEHMANbHOU Ovlcmpopescyweti cmaiu Pl8.
(Mamepuanvt u memoowt) Ocywecmsnsiu usmenvienue omxooos cmanu P18 na skcnepumenmanvrou ycmanogie
MEMOOOM 3IEKMPOIPOIUOHHO0 OUCNEPSUPOBAHUS O NOJYHEHUSI HOBbIX NOPOUKOBLIX Mamepuanos. lIposoounu
npoyecc 31eKmpodPOUOHHO20 OUCNEPIUPOBAHUSL NPU ONPEOCIeHHbIX PEeXCUMAx YCmMaHoeku. I panyromempuieckuil
cocmas uacmuy 0anHO20 NOPOUIKA UCCIe008AIU HA 1A3ePHOM ananuzamope pasmepos wacmuy Analysette 22 NanoTec.
Buvinoansnu sxcnepumenmanvhoe ucciedoganue OUCnepeUposanuem yavmpaszeykom 6 wcuoxocmu. Ilpu nomowu
pacmpogozo snekmponnozo muxkpockona Quanta 200 3D nposodunu uccredosanue memannoepaguu. Ocyuwecmensiiu
PDEHMEEHOCNEeKMPANbHbIIL — AHAIU3  NpU  NOMOWU  Memodd  pAacmposoli — 3JeKMPOHHOU  MUKPOCKONUU
9HEP2OOUCNEPCUOHHBIM  AHATUZAMOPOM PEHMeeH08CKo20 usnydenus upmvl EDAX, ecmpoennviv 6 pacmposviii
anekmpoHusiti  mukpockon — Quanta 200  3D. Ilpumensiu  memoO  penmeeHO8CKOU — ouppaxkyuu — npu
penmeeHoCmpyKmyprHom anaiuse Ha ougppaxmomempe Rigaku Ultima 1V. (Pesynomamet u obcyacoenue) I[lokasanu,
umo 50 npoyenmos uacmuy nopowxa coomeemcmeyiom pazmepy 44,13 muxpomempos. Onpedenunu d1emMeHmHublil
coCmas yacmuy HONYYEHHO20 MEeMAIIU4ecKoe0 Nopoulka usz omxooog P18, uccredyemwiii obpasey cocmoum u3s
CAEOVIOUUX XUMUYECKUX DNeMEHMO8: Yenepoo, KUCI0POO, MOMUDOeH, 6aHAOUU, XPOM, Jceie30 U BOdbdpam.
Yemanosunu ocnosnvle ghaswr uccnedyemozo nopouwikosozo mamepuana: Fe:W>C, FeV, Fes;Oy4. (Bvigoowt) Ilonyuenue,
u3yyeHue c8oUCMs U COCmasa IKCNEPUMEHMANbHO20 MEMATUYECKO20 NOPOUKA NO36OJISIem OYeHUMb €20 HOMEHYUA
0151 UCHOIb308AHUS 8 NPOU3BOOCTNEE U30EIUll C 3A0AHHbIMU XAPAKMEPUCTNUKAMY, 4 MAKdce YNPOUHEHUs,
80CCMAHOBNEHUS 0emaiell A8MOoMoOULel U CelbCKOXO3ANUCMEEHHOU MEXHUKU.

Knioueevle cnoea: »>1exmpospo3uoHHbll  NOPOUOK, omxoowl cmanu Pl8, epanyromempuueckuii cocmas,
Memannozpagusl, peHmeeHoCmpyKmypHulll AGHAIU3, PEHM2EeHOCNEKMPATbHbIN AHATUS3.
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OF R18 TOOL STEEL

!Natal’ya N. Karpenko, postgraduate;

'Guinara R. Latypova, Ph.D.(Eng.), associate professor;
’Ekaterina V. Ageeva, Dr.Sc.(Eng.), professor;

2Vadim Yu. Karpenko, Ph.D.(Eng.)

Moscow Polytechnic University, Moscow, Russian Federation
2Southwestern State University, Kursk, Russian Federation

Abstract. Currently, one of the promising methods of processing metal waste is electroerosive dispersion, which
allows to obtain metal powder, including from the waste of tool steel P18. (Research Purpose) The research purpose is
studying the properties and composition of the electroerosive powder obtained from the waste of P18 tool steel.
(Materials and methods) Carried out grinding of waste steel P18 on an experimental installation by the method of
electroerosive dispersion to obtain new powder materials. The process of electroerosive dispersion was carried out
under certain installation modes. The granulometric composition of the particles of this powder was studied using the
Analysette 22 NanoTec laser particle size analyzer. An experimental study was performed by dispersing ultrasound in



a liquid. Metallography was studied using a Quanta 200 3D scanning electron microscope. X-ray spectral analysis was
carried out using the scanning electron microscopy method with an energy-dispersion X-ray analyzer from EDAX, built
into the Quanta 200 3D scanning electron microscope. The method of X-ray diffraction was used in X-ray diffraction
analysis on a Rigaku Ultima 1V diffractometer. (Results and discussion) It was shown that 50% of the powder particles
correspond to the size of 44.13 micrometers. The elemental composition of the particles of the obtained metal powder
from waste P18 was determined, the sample under study consists of the following chemical elements: carbon, oxygen,
molybdenum, vanadium, chromium, iron and tungsten. The main phases of the powder material under study were
established: FexW>C, FeV, Fe;Oq. (Conclusions) Obtaining, studying the properties and composition of an experimental
metal powder makes it possible to assess its potential for use in the production of products with specified characteristics,
as well as hardening, restoration of car parts and agricultural machinery.

Keywords: EDM powder, P18 steel waste, granulometric composition, metallography, X-ray diffraction analysis, X-
ray spectral analysis.
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Peghepam. Cospemennvim cnocobom ynpouHenus oOemanei U3 aIOMUHUEBHIX CHIAB08 CIVICUM MUKPOOY2080€
okcuouposanue. Texronozuueckue pexomMenoayu no PoOpMuUpoSaHUio YNpoyHsIOWUX NOKPLIMUL cnoCobOM MUKPOOy208020
OKCUOUPOBAHUS HA PADOYUX NOBEPXHOCTAX KPbIULEK 2A30PACHPeOelumelbHO20 MEXAHUIMA Osueameneti u3 anoMUHUESbIX
CNIIA608, BOCCMAHOGIEHHBIX CHOCOOOM C6EPX38YK0B020 2A300UHAMUYECKO20 HANBLICHUS, NOKA euje OCmalomcs 8
Hedocmamounou cmenenu paspadomannvimy. (Llenv uccredosanus) Paspabomamv KOMOUHUPOBAHHYIO MEXHOLOUIO
B0CCMAHOGNIEHUST  KPbIUWEK 2a30PACHPe0elumeNbHO20 MeXanusmMa oOsueameinell U3 ANOMUHUESbIX CNIAB08 CHOCOOOM
CBEPX36YK06020 2A300UHAMUYECKO20 HANBLIEHUS ¢ NOCIEOYIOWUM YAPOUHEHUEM CROCOOOM MUKDPOOY208020 OKCUOUPOBAHUS,
RO360IAIOUYIO SHAUUMETLHO YEETUUUMb UX PECYPC 8 YCAosusx sxchayamayuu. (Mamepuanst u memoowt) Hcnonv3osanu ons
CBEPX38YKOB020 2A300UHAMUYECKO20 HANbLIEHUS NOpouikosvle mamepuaivt mapok A-80-13, A-20-11, ewvinyckaemvie
ObOHUHCKUM YeHmPOM ROPOUIK08020 HanwlieHus. Ommemunu, Ymo OCHOGHbIMU KOMHOHEHMAMU OGAHHBIX NOPOUIKOBHIX
MAMEPUAnos Cayjicam aUOMUHULL U YUHK, d MAKJCe HeMemAaiiudecKue Kepamuueckiue Komnonenmsl. [lpumensiu npu
MUKPOOY2OBOM OKCUOUPOBAHUY CURUKamHo-wenoyrou snexkmponrum muna «KOH-Na:xSiOs» xax naubonee docmynHuiil,
WUPOKO UCNOAb3YVeMBIL U Je2Ko ymuausupyemvitl. (Pesynomamer u obcyscoenue) Paspabomanu kombOunuposanyio
MEXHONO2UIO0 BOCCIMAHOBIEHUL ¢ YNPOUHEHUeM DAOOYUX NOBEPXHOCMEN KPbIUEK 2a30pPACHPeOeumenvHo20 MexaHu3ma
osucameneil u3 AamOMUHUEBHIX CHIABOS, KOMOPAs 6KIOYAem Cledyioujue OCHOBHble ONepayull; OYUCMKY KDbIUeK; UX
Odehexmayuro;, NPeosapumenbHyo MexaHuieckyro 0opabomKy; ceepx38yKogoe 2a300UHAMUYECKOe HANbLICHUE USHOUEHHBIX
ROBEPXHOCHEN, UX NOCAedyIoujee YNPOuHeHUue MUKPOOy208biM OKCUOUPOBAHUEM, (DUHUWHYIO MEXAHUYECKYI0 0OpabomKy
noKpuimus U KOHmMpoas. (Bvieoodwl) IIpednoosicennas KOMOUHUPOBAHHAS MEXHOIO2US NO36OIUM 8 cpedHem 6 2,4 pasa
ROBbICUMb Pecypc KpbluteK 6 YCI08UAX PAO08OU IKCHayamayuu. [JanHas mexHoi02us YHUBEPCANbHAS, d 803MOMCHOCHY
B0CCMAHOGNICHUS.  KpbleK — 3apy0edxcHbix — dgueamenell  0COOEHHO — AKMYdibHA 6 C83U C  He0OX0OUMOCHIbIO
WUPOKOMACIUMADHO20 UMNOPIMO3AMEUeHUS.

Knrwouesvie cnoea: ceepx3gykosoe 2a300UHAMUYECKOE HANBLIEHUE, MUKPOOY2080e OKCUOUPOBAHUE, KPbIUIKA
2a30paAcnpeoenumenbH020 MeXanusMa, 60CCMAHOGLEeHUe, YAPOUHEHUE, ATIOMUHUESbLE CIIAGbL, PeCypC.
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Abstract. Micro-arc oxidation is a modern method of hardening aluminum alloy parts. Technological
recommendations for the formation of reinforcing coatings by micro-arc oxidation on the working surfaces of the covers
of the gas distribution mechanism of engines made of aluminum alloys recovered by the supersonic gas dynamic
spraying method are still insufficiently developed. (Research purpose) The research purpose is developing a technology
for restoring the covers of the gas distribution mechanism of engines made of aluminum alloys by supersonic gas-
dynamic spraying with hardening by micro-arc oxidation, which allows significant increasing their service life.
(Materials and methods) Powder materials of grades A-80-13, A-20-11 produced by the Obninsk Powder Spraying
Center were used for supersonic gas dynamic spraying. It was noted that the main components of these powder materials
are aluminum and zinc, as well as non-metallic ceramic components. A silicate-alkaline electrolyte of the «KOH-
NazSiOs» type was used for microarc oxidation as the most affordable, widely used and easily disposed of. (Results and
discussion) We have developed a combined recovery technology with hardening of the working surfaces of the covers
of the gas distribution mechanism of engines made of aluminum alloys, which includes the following basic operations:
cleaning of the covers, their defecation, preliminary mechanical treatment; supersonic gas-dynamic spraying of worn
surfaces; their subsequent hardening by micro-arc oxidation; finishing mechanical treatment of the coating and control.
(Conclusions) The developed combined technology will allow an average of 2.4 times to increase the life of the covers
in ordinary operation. This technology is universal, and the possibility of restoring the covers of foreign engines is
especially relevant due to the need for large-scale import substitution.

Keywords: supersonic gas dynamic spraying, micro-arc oxidation, cover of a gas distribution mechanism, restoration,
hardening, aluminum alloys, resource.
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CPABHUTEJIBHBIE UCITBITAHUSI HA TPEHUE BPOH30BBIX IIOKPHITHI
N3 BTOPUYHbIX MATEPUAJIOB

Poman Hukonaeeuu 3a00poircHuil, KiHOUOAM MEXHUUECKUX HAVK, 6€0YU{Ull HAYYHbBLI COMPYOHUK;
Enuzaeema IOpvesna Kyopauioea, kanouoam mexnuuecKux HayK, HaAy4Hulil COMPYOHUK;
Hnoa Braoumuposuu Pomanos, maaduiuil Hayunvlii compyonux, e-mail: gosnitil 953@mail.ru

Deoepanvhulit HayuHnblil azpouncenepustii yenmp BUM, Mockea, Poccuiickaa @edepanus

Peghepam. Cpasnumenvhvie mpubomexnuieckue uUccie008anus oopa3yos ¢ NOKpvimueM HA OCHOBe GMOPUYHBIX
KOMRO3UYUOHHBIX MAMEPUAIO8 HA MAWUHE TMPEHUS — 8AXCHOE HANpAeieHue 8 pa3eumuu MexHOL02Ull No8blueHUs.



UZHOCOCMOUKOCIU U CHUJICEHUsT MPEHUsl 6 PA3TUYHbIX NPOMbIULIEHHbIX OMpAaciix. Bmopuunvie Komnosuyuonuvie
Mamepuanvl NOAYYAm U3 0mxo006 npou3e00Cmaa, Ymo NO3604AEn CHUSUMb 3AMPanmbl U YMEHbUUMb IKOT0UYECKVIO
Haepy3ky. OOHUM U3 NPUMEPOS8 YKAZAHHBIX MAMEPUANO8 CIYICA NOKPLINUSL, NOLYVHYEeHHble C8APOUHO-HANIABOUHbIMU
Memooamu INeKMpoIPO3UOHHBIX HOPOUWKOE HA OCHOBE MeOU Ul MEepi020 CHAABA U3 OMX0008 UHCMPYMEHMATbHbIX
NPOU3B00CME U OMX0008 YBEMHBIX MEMALIL08 U CNAas08. (Llenb uccreoosanus) Buinoanums cpagnumenvuvli anamusz
MpUOOMeXHUYeCKUx CeoUcma obpasyos ¢ NOKpvlmueM HA OCHOBE SMOPUUHBIX KOMNOZUYUOHHBIX MAMEPUudnos Ha
Mawune mpenus. (Mamepuanst u memoovl) Hszeomosunu 01 nposedenus CPABHUMENbHBIX UCCAe008AHULL 00pA3Ybl C
NOKpbIMUEM HA OCHOBE 6MOPUYHBIX MAMEPUAios u oopasyvl be3 nokpvimus. Mcnonv3osanu mawuny 08 UCHbIMAHUS
Mmamepuanos na mpenue u usnoc MU 5018. (Pesynomamot u obcysicoenue) Yemanosunu, umo oopasyvl ¢ nokpulmuem
HA OCHOBe BMOPUUHBIX KOMNOZUYUOHHBIX MAMEPUATO8 UMelom 60ee 8blCOKVIO UBHOCOCHOUKOCHb U MeHbUlee mpeHue
no cpasmenuto ¢ obpazyamu 6e3 nokpvimus. [loxpvimue Ha OCHO8E 6MOPUUHBIX KOMNOZUYUOHHBIX MAMEPUATLO8
obnadaem Ooee 8bICOKOU MBEPOOCHbIO U YCMOUYUBOCMbIO K UBHOCY. Bwisgguau, umo npu ygeruueHuu Hazpysku u
CKOPOCMU CKOMbIUCEHUS PAZHUYA 8 USHOCOCMOUKOCIU U MPEHUU MenHcdy 00pasyamu ¢ HOKpvimuem u 6e3 nokpuimus
yeenuuusaemcs. [lokpvlimue Ha 0CHOGE 6MOPUUHBIX KOMNOZUYUOHHBIX MAMEPUATO8 0CODEHHO IPDEKMUBHO 8 YCIOGUSIX
BbICOKUX HA2PY30K U cKopocmell ckoavocenus. (Bvigoovl) Cpasnumenvhvie mpubomexnuueckue ucciedos8amus
00pa3syo8 ¢ NOKPuIMuem Ha OCHOBe BMOPUYHBIX KOMNOZUYUOHHBIX MAMEPUATIO8 HA MAWUHe MPEHUs NOKA3AAU, YMo
OanHble NOKPbIMuUs Mo2ym Obimb 3PGeKmusHbIM CROCOOOM NOBbIUEHUS USHOCOCHOUKOCIMU U CHUNCEHUS MPEHUs 8
PA3TUYHBIX BPOMBIULTIEHHBIX OMPACITSIX.

Knrwouesvie cnosa: cpagnumenvhvle ucnvlmanus, 6poH3080e NOKpvbimue, GMOpULHble MAMepuaisl, UCNbIMAHUe Ha
mpeHnue, MauuHa Mmpenust, IAeKMpOIPO3UOHHOE OUCHEPSUPOSAHUE.

Jas uutupoBanus: 3anopoxuuil P.H., Kynpsmosa E.lO., Pomano U.B. CpaBHuUTEIbHBIE HCIBITAHUSA HA TPEHUE
OpOH30BBIX TIOKPBITHH W3 BTOPHYHBIX MaTepuanoB // Texamdeckuii ceppuc mammH. 2023. T. 61. N3(152). C. 76-81. DOI
10.22314/2618-8287-2023-61-3-76-81. SEMWYL

COMPARATIVE FRICTION TESTS OF BRONZE COATINGS FROM SECONDARY MATERIALS

Roman N. Zadorozhniy, Ph.D.(Eng.), leading researcher;
Elizaveta Yu. Kudryashova, Ph.D.(Eng.), research assistant;
Ilya V. Romanov, junior researcher

Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation

Abstract. Comparative tribotechnical studies of coated samples based on secondary composite materials on a friction
machine is an important direction in the development of technologies to increase wear resistance and reduce friction in
various industrial sectors. Secondary composite materials are obtained from production waste, which reduces costs and
reduces the environmental burden. One of the examples of these materials are coatings obtained by welding and
surfacing methods of electroerosive powders based on copper or a hard alloy from waste of tool industries or waste of
non-ferrous metals and alloys. (Research purpose) The research purpose is performing a comparative analysis of
tribotechnical properties of samples coated by secondary composite materials on a friction machine. (Materials and
methods) Samples with a coating based on secondary materials and samples without a coating were produced for
comparative studies. A machine was used to test materials for friction and wear Al 5018. (Results and discussion) It
was found that coated samples based on secondary composite materials have higher wear resistance and less friction
compared to uncoated samples. The coating based on secondary composite materials has a higher hardness and
resistance to wear. It was found that with increasing load and sliding speed, the difference in wear resistance and
friction between coated and uncoated samples increases. The coating based on secondary composite materials is
particularly effective in conditions of high loads and sliding speeds. (Conclusions) Thus, comparative tribotechnical
studies of coated samples based on secondary composite materials on a friction machine have shown that such coatings
can be an effective way to increase wear resistance and reduce friction in various industrial sectors.

Keywords: comparative tests, bronze coating, secondary materials, friction test, friction machine, electroerosive
dispersion.

For citation: Zadorozhniy R.N., Kudryashova E.Yu., Romanov 1.V. Sravnitel’nyye ispytaniya na treniye bronzovykh
pokrytiy iz vtorichnykh materialov [Comparative friction tests of bronze coatings from secondary materials]. Tekhnicheskiy
servis mashin. 2023. Vol. 61. N3(152). 76-81 (In Russian). DOI 10.22314/2618-8287-2023-61-3-76-81. SEMWYL.
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PA3PABOTKA ®OPMOOBPA3YIOIIET O KJIEEBOT'O COCTABA JJISI PEMOHTA
JIETAJIEM MAIIIMH U1 OBOPY/IOBAHUA

HOpuiit Braoumupoeuu bawkupyees, kanouoam mexHuueckux Hayk, oouenm, e-mail: 4022550@mail.ru;
Hzopv Braoumuposuu Heaniok, Kanouoam mexHuveckux HayK, 0oyenm Kagheoput

Muotmuwgunckuit punuan Mockoeckozo 20cy0apcmeennoz0 mexHu4ecKo2o ynugepcumema
um. H.3. baymana 2. Meimuwu, Poccuiickas @edepayus

Pegpepam. B nacmoswee epemsa ysenuuusaemcsa cnpoc Ha co30anue HOBbIX MEXHOA02ULL 80CCMAHOBNEHUs Jemdanel, &
nepeylo ouepedb, KOPHYCHbIX Oemaiel. Ilpumenenue nOIUMEPHbIX MAMEPUALO8 NO380JAEM  YOeulesums Ux
soccmanosnenue. (Llenv uccredosanus) Paspabomamv opmoobpazyrowuii kneegoii cocmas 0 peMoHma Oemarell
Mawiun U 000pyO008aHUs C BbICOKUMU MeXHoAo2uYeckuMy ceotcmeamu. (Mamepuanet u memoost) Hcnonvzosanu 6
Kauecmee NOAUMEPHbIX Mamepuanos mooupuyuposannyio cmony LIMU[-CM5, snokcuonyio cmony 3/-22 u omeepoumenu
U-5M, T1D11A4, JITF-2. Adee3uonnvle c80licmaa Kieeso2o coCmasd Ha cO8Ue RPUu HOPMAIbHOU, NOHUICEHHOU U NOBLIUUEHHOU
memnepamypax onpedensau coeracto 1'OCT 14759-69. Ilokazanu, umo cymv mMemooa 3aKuiouaemcs 8 onpeoeieHuu
BEUNUHBL  paA3pYWaroweli Cuibl Npu PACMANCEHUU CMAHOAPMHO20 00paszyd, CKIeeHHO20 BHAXJeCm, YCUTUAMU,
CMPeMAWUMUCS COBUHYb O00HY NONOBUHY 00pasya omHocumenvro opyeou. Ilpogodunu ucnvlmanus HA pa3pbléHOU
mawiune P-5. Bolnonnsanu uccie0o8anus ¢ noCmeneHHbiM yeeludeHueM Hazpy3Ku 00 paspyulerus oopasya npu cKopocmu
mawunsl 10 muinumempos 6 munymy. Xapaxmep paspyuieHusi OYeHUsan 6 NpOYeHmax Om HOMUHANbHOU NIowaou
ckaeusanus ¢ moyHocmovio He bOonee 5-10 npoyenmos. (Pesynomamut u obcysxcoernue) Ommemunu, 4mo OCHOBHBIM
CBOUCNBOM KOHCMPYKYUOHHO20 MAMEPUAna CIyicum O0Onycmumoe HanpsiceHue Ha cocamue. Ilposenu ucnvimanus Ha
colcamue Ha YUIUHOPUYECKUX 00pazyax, U320MOGNEHHbIX U3 PA3HbIX NOAUMEPHbIX mamepuanos. IlIposedenmuvie
IKCNepUMeHmanbHble UCCIe008aHUS ¢ INOKCUOHot cmonot 3/[-22 nokasanu, umo HAUOOALUWUM HOPMATbHLIM
HanpsceHuem cocamusi oonadaiom cocmaswl ¢ omgepoumenem dman-45T7 u J[OTA. (Bvieoowt) IxcnepumenmanvHuimu
UCCIe008AHUAMY OOKA3ZANU, YMO JTYYULUL NOTUMEPHBILL COCMAB 0Jil pEMOHMA Oemaliell OCHOBAH Ha SMOKCUOHOU cmone /-
22 ¢ omeepoumenem [{OTA. Jlannviii cocmas modicem ucnoib308amscsi 0Jisk peMOHmMaA Oemaneil Mawun u 060py008aHus.

Knwouesvie cnosa: opmoobpasyiowjue Kieesvle COCMAGHL, pPeMOHmM Oemanell MawuH U 000pYOosaHus,
MOOUPUYUPOBAHHASL CMOA, INOKCUOHASL CMOJLA, A02E3UOHHbLE CBOUCHBA KILEEBbIX COCMABOS.

Jos murupoBanus: bamkupues 10.B., Banrok U.B. Pazpaborka GpopMoodpasyromero KIeeBoro cocrasa sl peMOHTA
Jetaneil MamuH u obopynoBanus // Texuudeckuid cepsuc MarmmH. 2023. T. 61. N3(152). C. 82- 86. DOI 10.22314/2618-
8287-2023-61-3-82-86. YQGIMW.

DEVELOPMENT OF SHAPING ADHESIVE COMPOSITION FOR THE REPAIR
OF MACHINES AND EQUIPMENT

Yuriy V. Bashkirtsev, Ph.D.(Eng.), associate professor;

Igor’ V. Ivanyuk, Ph.D.(Eng.), associate professor of the department
Mpytischi Branch of Bauman Moscow State Technical University,
Mpytishchi, Russian Federation

Abstract. Currently, there is an increasing demand for the creation of new technologies for the restoration of parts,
primarily for body parts. The use of polymer materials makes it possible to reduce the cost of their restoration. (Research
purpose) The research purpose is developing a shaping adhesive composition for the repair of machine parts and
equipment with high technological value. (Materials and methods) Modified resin CMID-SM5, epoxy resin ED-22 and
hardeners I-5M, PEPA, DTB-2 were used as polymer materials. The adhesive properties of the adhesive composition for
shear at normal, low and elevated temperatures were determined according to GOST 14759-69. It has been shown that
the essence of the method is to determine the magnitude of the destructive force during stretching of a standard sample
glued together by efforts tending to shift one half of the sample relative to the other. Tests were carried out on the R-5
bursting machine. Studies were carried out with a gradual increase in the load until the sample was destroyed at a
machine speed of 10 millimeters per minute. The nature of the destruction is estimated as a percentage of the nominal
bonding area with an accuracy of no more than 5-10 percent. (Results and discussion) It was noted that the main property
of the structural material is the permissible compression stress. Compression tests were carried out on cylindrical
samples made of different polymer materials. Experimental studies with ED-22 epoxy resin have shown that the
compositions with Etal-45T7 and DETA hardener have the highest normal compression stress. (Conclusions)



Experimental studies have shown that the best polymer composition for repairing parts is based on ED-22 epoxy resin
with DETA hardener. This composition can be used for the repair of machine parts and equipment.

Keywords: shaping adhesive compositions, repair of machine and equipment parts, modified resin, epoxy resin,
adhesive properties of adhesive compositions.

For citation: Bashkirtsev Yu.V., Ivanyuk 1.V. Razrabotka formoobrazuyushchego kleyevogo sostava dlya remonta
detaley mashin i oborudovaniya [Development of shaping adhesive composition for the repair of machines and equipment].
Tekhnicheskiy servis mashin. 2023. Vol. 61. N3(152). 82-86 (In Russian). DOI 10.22314/2618-8287-2023-61-3-82-86.
YQGIMW.
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BJIUSHUE PEXKUMOB SJIEKTPOUCKPOBOM OBPABOTKU HA U3HOCOCTOMKOCTD
3AKAJIEHHBIX JIE3BUM HOXKEN

Punam Hazuposuu Caiighynnun, 00Kkmop mexnuieckux nayx, npogeccop, e-mail: bashagregat@mail.ru;
Poman ®@edoposuu Apoy3os, cmyoenm-ucciedosameinn;
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Bawkupckuii zocyoapcmeenustii azpapusiii ynugepcumem, 2. Ygha, Poccuiickan @edepauusn

Pegpepam. Jlononnumenvroe ynpoumenue 3AKANEHHLIX 1€36ULL HOMCEl KOCUNOK U NUTbHLIX HOJICel MOdiCem
CYWECNBEHHO NOBBICUTND UX PECYPC, YMO NOJOACUMETHO NOGIUAEH HA UX KAYecmeo u ocmpebosannocmy. 110amomy
uccnedosanue GIUSHUSL PA3HBIX PENCUMOE IIEKMPOUCKPOBOL 0OpAbOmMKU HA UZHOCOCMOUKOCMb Yiice 3aKAIeHHbIX
(ynpourenHulx) 1e36uUll NpeoCmasisiemcs akmyanivhol 3aoaveil. (Leav uccaedosanus) Onpedenumo ruAHUE PAZTIUYHBIX
PedACUMO8 DNIEKMPOUCKPOBOU 00pAOOMKU HA USHOCOCMOUKOCMb 3aKANEHHbIX Ne36utl Hoxcell. (Mamepuanvt u memoost)
Hcnonvzosanu ne36usi cmpoumenbHblX HOJCel 8 Kauecmee 00beKma UCCIe008ans, Ymo 00YClo6IeH0 UX He@blCOKOU
CMOUMOCIbIO U 603MOJICHOCBIO NPUMEHUMb  Pe3Yabmamyvl UCCLe008aAHUL NPU  YIPOUHEHUU OOPO2OCHOAUUX
3AKANIEHHBIX HOJICell KOCUNOK U NUNLHBIX HOJCEll, MAK KAK 6 000uX CAyddsx NPUMEHSIOMCS COUMEPUMbIE MAPKU
UHCMpYMeHmanbHulx cmaneu. Mcnonb3yemvie 31ekmpoost Ovliu coenanvl us cnaasa BK20, a maxoce uz epaguma.
(Pezynomamuol u o6cyscoenue) Boisgunu, umo pesxcumvl 31eKmMpouUckposol 00pabomxu 1usiom Ha U3HOCOCMOUKOCHb
3AKANIEHHBIX NIe36Ull KaK 8 OOIbULYI0, MAK U 8 MeHbULYI0 cmopony. Tlonyuunu MakxcumanrbHylo U3HOCOCMOUKOCHb Npu
INEKMPOUCKPOBOLL 00pabomie ae38us Hodica dneKkmpooom u3 cniaga BK20 na pescume 6 ¢ yonuneHHbIM bliemom
NEeKMpoOa Ha yacmome spauerus snexkmpooa n 910 060pomos 6 MuHymy (no CpasHeHuo ¢ KOHMpPOJIbHbIM 00PaA3yOM
UBHOC 7e38Usl YyMeHbuics Ha 38 npoyenmos). Ycmanoeunu, umo nogvluueHue Hacpesa KPOMKU JIe36Us Npu
NEKMPOUCKPOBOL 0OpabomKe, 8 4acmMHOCMU, nymem yeeauyeHus yacmomol moka ¢ 50 do 200 cepy npusooum K
nepezpegy 30HbL 00pPabOMKU U pA3YNPOYHEHUI0 Kpomku je3gus. (Bwieoow) I[lpu ymenvuienuu Hacpesa 30Hbl
INEKMPOUCKPOBOL  0OPAOOMKYU, HANPUMED, CHUJICEHUEM YACMOMbl U YEeIuUeHueM CONPOMUGIEHU INEKMPoOa
VAPOUHEHHAS] KPOMKA N1e36Usl He MOJbKO He N00BeP2aenicsl pa3ynpouHenuIo, HO U NOGbIUAEN CE0I0 UZHOCOCHOUKOCHID.

Knrwouesvie cnosa: snexmpouckposas oopabomra, ucmupanue, YynpouHenue, 31eKmpoo, 1e36ue, U3HOCOCMOUKOCHb.

Jos muruposanns: Caiipymwma P.H., Ap6y3os P.®., buprokos A.JI. Biusare pe:KuMOB 3JI€KTPOUCKPOBOM 00paboTKH
Ha U3HOCOCTOMKOCTh 3aKalleHHBIX Jie3BUi Hoxer // Texamueckuit cepsuc mamud. 2023. T. 61. N3(152). C. 87-93. DOI
10.22314/2618-8287-2023-61-3-87-93. XSQZEM.

INFLUENCE OF ELECTRIC SPARK TREATMENT MODES ON THE WEAR RESISTANCE
OF HARDENED KNIVES BLADES

Rinat N. Sayfullin, Dr.Sc.(Eng.), professor;

Roman F. Arbuzov, student-researcher;

Aleks L. Biryukov, student-researcher

Bashkortostan State Agrarian University, Ufa, Russian Federation

Abstract. Additional hardening of the hardened blades of mower knives and saw blades can significantly increase
their resource, which will positively affect their quality and demand. Therefore, the study of the influence of different
modes of electric spark processing on the wear resistance of already hardened (hardened) blades seems to be an urgent



task. (Research purpose) The research purpose is determining the impact of various of electric spark processing on the
wear resistance of hardened knife blades. (Materials and methods) Used the blades of construction knives as the object
of research, which is due to their low cost and the ability to apply the results of research in the hardening of expensive
hardened knives of mowers and saw blades, since in both cases comparable grades of tool steels are used. The electrodes
used were made of VK20 alloy, as well as graphite. (Results and discussion) It was revealed that the modes of electric
spark processing affect the wear resistance of hardened blades both up and down. We obtained maximum wear
resistance during electric spark treatment of the knife blade with a VK20 alloy electrode in mode 6 with an elongated
electrode departure at an electrode rotation speed of 910 rpm (compared with the control sample, blade wear decreased
by 38 percent). It was found that increasing the heating of the blade edge during electric spark processing, for example,
by increasing the current frequency from 50 to 200 hertz, leads to overheating of the processing zone and softening of
the blade edge. (Conclusions) With a decrease in the heating of the electric spark treatment zone, for example, by
reducing the frequency and increasing the resistance of the electrode, the hardened edge of the blade not only does not
undergo softening, but also increases its wear resistance.
Keywords: electric spark treatment, abrasion, hardening, electrode, knives blades, wear resistance.

For citation: Sayfullin R.N., Arbuzov R.F., Biryukov A.L. Vliyaniye rezhimov elektroiskrovoy obrabotki na
iznosostoykost’ zakalennykh lezviy nozhey [Influence of electric spark treatment modes on the wear resistance of hardened
knives blades]. Tekhnicheskiy servis mashin. 2023. Vol. 61. N3(152). 87-93 (In Russian). DOI 10.22314/2618-8287-2023-
61-3-87-93. XSQZEM.
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N CIOJb30BAHUE CBEPX3BYKOBOM JEKTPOJIYTI'OBOM
METAJUIM3ALIMH JJIS1 HOJYYEHUS KOPPOSMOHHOCTOMKHUX ITOKPHITHIA
JNETAJIEM CEJIbCKOXO3SIMCTBEHHOM TEXHUKHA

Ulmumpuii Anexcanopoeuu Jloopun, maaowuit nayunsiic compyonux, e-mail: baks245@mail.ru;
!Bauecnae Anexcanopoeuu Jlenucoe, 00Kmop mexnuueckux HayK, 21a6Holil HAYUHbLE COMPYOHUK;
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2Cmenan Anopeesuu Kamkos, cmyoenm

!@edepanvubiii nayunwiii azpounicenepusiii yenmp BUM, Mockea, Poccuiickaa @edepauus
Mockosckuii 2ocyoapcmeennvlii mexHu4ecKuil ynueepcumem
um. H.3. baymana, Mockea, Poccuiickasa @edepanyusn

Peghepam. B meuenue ce30HHbIX pabom, KAk NOKA3bl8Aem NPAKMUKA, JAAKOKPACOYHOE HOKPbIMUE NOOBEPHCEHO
NOBPEHCOEHUAM, YMO NPUBOOUM K B0ZHUKHOBEHUIO 0YA208 KOPPO3UU HA CIANbHBIX KOHCMPYKYUAX, YOdIeHue KOMOPbIX
mpebyem 3HauumenvbHulx mpyoozampam. lIpumensemvle 1aKOKPACOYHBIE NOKPLIMUSL CENbCKOXO03AUCTNBEHHOU MEeXHUKU
HeO00I206€UHbl, NOIMOMY pA3pabomKa U 6HeOpeHUue HOBbIX NPOSPECCUBHbIX MEmOo008 3auumvl Oemaneti MAauuH
CebCKOXO3AUCNBEHHO20 HAZHAUEHUS OM KOppO3uu umeem eaxcHoe sHavenue. (Llenv uccreoosanus) Ilpooaume cpox
CYHCOBI CENbCKOXO3AUCMBEHHOU MEXHUKU NYMeEM CO30aHUS AHMUKOPPO3UOHHO20 NOKPLIMUSL MEMOOOM CEEPX38YKOBOU
INEKMPOOY2080U MEMALTUZAYUYU C NOCTEOVIOUWUM HAHECeHUeM JAKOKpacouHo2o nokpvimus. (Mamepuanst u memoost)
Buinoanunu abpaszusocmpyiinyio oopabomky KopyHOOM 0/ NpedsapumenbHol no020MOoBKU HO8ePXHOCMU Oemaliell
nepeo HawecenueMm NOKPLIMUL MemoOoM 2IeKmpo0y2080u memaniuzayuu. Mcnonwv3zosanu 0na HaHeCeHUus NOKPbLMUsL
CReYUanU3UpPOBAHHYI0 YCMAHOBKY Olsl JJIEKMPOoOY2080U C8EPX36YKOBOL Memaniusayuu «/pakony, &8 kauecmae
HAHOCUMO20 MAMEPUala NPUMEHSIIU YUHK-ATIOMUHUEBYI0 Nposonoky Zn85/ALl5. (Pesynrbmamoul u obcysicoenue)
Ilooobpanu o6opydoganue 051 N0020MOBKU Oemajeil U Y3108 U HAHECeHUS AHMUKOPPOZUOHHO20 NOKPLIMUS
CBEPX38VYKOBOU 2NeKMPOOY2060ll Memaniuzayuell. Bvinoinunu nianuposky yuacmka 018 HAHECeHUsi NOKPbUMull.
Yemanosunu  pesicumvl  ceepx3gykosoll  anekmpody208ou  memaniuzayuu. Ompabamuvléanu pedxicumvl NOIYHUeHUs.
8bICOKOKAUECMBEHHO20 U 001208€4HO20 NOKpblIMUs uzlenutl Ha 6aze eocyoapcmeennozo npeonpusmus Kanyswcckotl
obnacmu «Kanysxcckas mMawurHo-mexHoaocudeckas cmanyusy. (Bvigoow) Anmukopposuonnas obpabomka uzoenuil,
pabomarowux 6 azpeccugHbiX cpedax, Haubosnee d(GHexmusHa npu nocied08amenbHOM HAHeCeHUU 08YX NOKPbIMULL:
AHMUKOPPO3UOHHO20 CNI0S IAEKMPOOY2080ll Memaiiusayueli U nociedyroue20 HAHeCeHus Cl0s NAKOKPACOYHO20
nokpwimus. llpumenenue mexnonocuu abpaszu8ocmpyunot oo6pabomrKu u aHMUKOPPO3IUOHHOU 3aUuUmsl KOPNYCHBIX U
PAMHBIX KOHCMPYKYULL CeNbCKOXO3AUCTNEEHHOU MEXHUKU MEMOOOM C8EePX38YKOBOU IAEKMPOOY2080ll MEeMALIUIAYUY
n0360Ji51em NPOOIUMb CPOK IKCHIYAMAayuy OaHHbIX KOHCMpyKyul Ha 12 nem.



Kntouegvle cnosa: aHmuxoppo3uouHas obpabomxa, 1aKOKpacouHoe noKpvlmue, abpasueocmpylnas oopabomka,
YUHK-AIIOMUHUEBAS NPOBOJIOKA, CBEPX38YKOBAS dNIeKMPOOy208asi MEMANIUZAYUS.

Jas nurupoBanmsa: Jo6pun [.A., lenucor B.A., Boakxosa O.A., KatkoB C.A. Hcnonbp3oBaHue CBEpX3BYKOBON
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THE USE OF SUPERSONIC ELECTRIC ARC METALLIZATION TO PRODUCE CORROSION-RESISTANT
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Abstract. During seasonal work, as practice shows, the paintwork is subject to damage, which leads to the appearance
of corrosion foci on steel structures, the removal of which requires considerable labor. The applied paint coatings of
agricultural machinery are short-lived, therefore, the development and implementation of new progressive methods of
protecting parts of agricultural machinery from corrosion is important. (Research purpose) The research purpose is to
extend the service life of agricultural machinery by creating an anticorrosive coating by supersonic electric arc
metallization with subsequent application of paint and varnish coating. (Materials and methods) Abrasive blasting with
corundum was performed for preliminary preparation of the surface of the parts before coating by electric arc
metallization. A specialized installation for electric arc supersonic metallization «Dragony was used for coating, zinc-
aluminum wire Zn85/A115 was used as the applied material. (Results and discussion) Selected equipment for the
preparation of parts and assemblies and the application of anticorrosive coating by supersonic electric arc
metallization. We have completed the layout of the site for coating. The modes of supersonic electric arc metallization
were established. The modes of obtaining high-quality and durable coating of products were worked out on the basis of
the Kaluga Region state enterprise «Kaluga Machine-Technological Stationy. (Conclusions) Anticorrosive treatment
of products operating in aggressive environments is most effective when two coatings are applied sequentially: anti-
corrosion layer by electric arc metallization and subsequent application of a layer of paint and varnish coating. The
use of the technology of abrasive blasting and anticorrosive protection of housing and frame structures of agricultural
machinery by the method of supersonic electric arc metallization allows extending the service life of these structures
for 12 years.

Keywords: anti-corrosion treatment, paint coating, abrasive blasting, zinc-aluminum wire, supersonic arc plating.
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Pegpepam. Oonum u3z sasxcueiuux pabouux opeaHos 3epHOBOl CeIKU, 00eCneyu8aoWux Kawvecmaeo nocesd, CayiIcum
COWHUK OJ11 8HeCeHUsl YO0OpeHull 8 No48y. M3HOC aHKEPHBIX COUHUKO8 Npedcmasisenm cobol 00wy npodaemy 0is cex



COBPEMEHHBIX NOY800OPAOAMBIBAIOWUX U NOCEBHBIX MAWUH. B Hacmoswee 8pemsa yenrecoobpazHo 80CCMaHABIUBAMb
UBHOUlEHHble COWMHUKU U NOOBep2amy UX YNPOUHEHUIo, YmobObl YMeHbWUms 3ampamsl Ha npuodpemeHue 3anacHblx
yacmeti, 6 mom uucie 3apybedxcnuix. Haubonee payuonanbHublM Memooom 60CCMAHOBNEHUA cOunUKos cayxcum TBY-
bopuposanue. (Llenv uccneoosanus) Ilposecmu ananusz xapakmepa UsHAWUBAHUS COUHUKOS OJ1 8HeCeHUsl YOOOpeHull 6
nougy, a maxace Memooos ux eoccmanosienus. (Mamepuanvt u memoowt) Hccredosanu ankepHvie COUWHUKY U3 CINATU
20I71. Ommemunu, umo opmul U3HOCA 8 PA3HLIX YACMAX paboye20 Op2aHa UMem KIUHOBUOHYIO U CEPNOBUOHYIO
dhopmbi; uUsHOC NPOUCXOOUM HA NepeOHell NOBEPXHOCIU U HA DOKOBLIX YMOIUEHUSX, KOMOopble HeoOX00UMbl 015 3a0eKU
ceMaH. AHanuzuposanu pasnuunvle cnocodbl 80CCMAHOBIEHUA COWHUKOS, MAKUe KAK dNeKMPOUCKPOBOe lecuposaHie,
XuMuKo-mepmuyeckas obpabomxa, sdnekmpomexanudeckas obpadbomka, TBY-6opuposanue, nanviienue, HAniAGKa,
oughghy3uonnoe HacvlyeHue, 31EKMPOKOHMAKMHAs npusapka. (Pesymomamosl u obcyscoenue) Onpedenunu, 4mo
Haubonee NePCReKMUsHbIM MemoOOM B0CCMAHOBNEHUA COWHUKO8 cayxcum TBY-6opuposanue us-3a 6biCOKOU
NPOU3B0OUMENbHOCIU, MANLIX 3AMPAM U 8bICOKOU UZHOCOCMOUKOCMU NOKpbimusa. OmHOCUmenbHas U3HOCOCMOUKOCMb
obpazya nocie TBY-b6opuposanus 6 wecmov paz donvuie smanonHo2o obpasya. brnazooaps smomy cownuxu ¢ maxkum
NOKpbIMUeM MeHblUie N008eP2aromcs abpazuBHOMY USHOCY U Q0bULE COXPAHAIOM C800 pabomocnocobHocms. (Bvigodwl)
IIpoananuzuposanu 6uobl COWHUKOS, A MAKXiCe UX Npeumywecmeda u Heoocmamxu. Buisunu, umo naubonee uacmo
COWHUKYU noosepzaromces abpasusHomy usnocy. Ycemanosunu, umo TBU-6opuposanue npedcmasnsem cobou naubonee
PAYUOHATLHBI MEMOO 80CCMAHOBIEHUS. AHKEPHBIX COUHUKOS.

Kntouesvie cnoea: cownux, usHoc, ynpounsawoujee NOKpbimue, Memoobl 60CCMAHOBNEHUS, XUMUKO-MEPMULECKas
obpabomka, sn1ekmpouckpogoe necuposanue, TBU-bopuposanue.
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Abstract. One of the most important working bodies of a grain planter, ensuring the quality of sowing, is a coulter for
applying fertilizers to the soil. The wear of anchor coulters is a common problem for all modern tillage and sowing
machines. Currently, it is advisable to restore worn-out coulters and subject them to hardening in order to reduce the
cost of purchasing spare parts, including foreign ones. The most rational method of restoring coulters is HDPE
boration. (Research purpose) The research purpose is analyzing the wear of coulters for applying fertilizers to the soil,
as well as methods of their restoration. (Materials and methods) Anchor coulters made of 20GL steel were investigated.
1t was noted that the forms of wear in different parts of the working body have wedge-shaped and sickle-shaped forms,
wear occurs on the front surface and on the lateral thickenings, which are necessary for sealing seeds. Various methods
of restoring coulters were analyzed, such as electric spark alloying, chemical-thermal treatment, electromechanical
treatment, HDPE boration, sputtering, surfacing, diffusion saturation, electrocontact welding. (Results and discussion)
1t was determined that the most promising method of restoring coulters is HDPE boration due to high productivity, low
costs and high wear resistance of the coating. The relative wear resistance of the sample after HDPE boration is six
times greater than the reference sample. Due to this, coulters with such a coating are less exposed to abrasive wear and
retain their performance longer. (Conclusions) We analyzed the types of coulters, as well as their advantages and
disadvantages. It was revealed that the coulters are most often subjected to abrasive wear. It was established that HDPE
boration is the most rational method of restoring anchor coulters.

Keywords: coulter, wear, hardening coating, recovery methods, chemical-thermal treatment, electrospark alloying,
high-frequency boriding.
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Pegpepam. Dghexmugnocmsp uUCHOIb308aHUSL MAUUHHO-MPAKIMOPHO20 NAPKA 6 CENbCKOM XO3SAUCHEe 3a8UCUM O
cmenenu pazeumusi 00paz08aHusl, HAyKU U NPou3eo0cmea 6 cmpane. Hmenno smu mpu cmpykmypbl noayyuiu 6ypHoe
pazsumue 6 nauane 30-x 20006 XX eexa 6 acpapnom pecuone, komopwvim ovin FOxcnoui Ypan. (Llenv uccnedosanus)
Ilposecmu ananuz mexHuKO-mexHoAI02UYeCKo20 obecneyenus ceibcko2o xosaticmea FOxcnozo Ypana, ucnonvzys onvim
DYHKYUOHUPOBAHUSL MAUWUHHO-MPAKmMOpHblx cmaHnyuil. (Mamepuansl u memoost) Ocyujecmeunu auaiu3 OOKyMeHmos
Poccuiickoeo 2ocydapcmeenno2o apxusa coyuanbHO-NOIUMUYECKOU UCMOPUU, CMAMUCIUYECKUX eHCe200HUKO8
Yensabuncko2o 00AACMHO20 YNPAGICHUsS. HAPOOHO-XO3AUCMBEHHO20 YHemad, Jemonuceil paioHo8 U 20p00o8
Yenabunckoui obnracmu. (Pezyiemamosl u o0cyscoenue) Bviasunu Ha KaiCOOM UCMOPUYECKOM dmane pa3gumus
cenvckozo xosaucmea FOucnoco Ypana ocnosmvie 3adauu, Komopvle CMosiu neped MAWUHHO-MPAKIMOPHLIMU
cmanyuamu. Tloxkazanu, umo npuuunbl HUZKOU 3PpexmusHocmu pabomvl MpaKmMoOpPHLIX KOJLOHH 3AKTIOUATUCH 8
HeCo2NAcO8aAHHOCMU  NAAHO8 pabomvl OmMps008 ¢ NIAHAMU KOJIX0308, MHO2000pasuu mooenell mpaKmopos
0MmeuecmeeHHo20 U UMHOPMHOZ0 HPOU3BOOCMEA, UCNOIb3YIOWUXCS HA NOJAX, HeOOCMmAmKe KEaIu@duyupo8aHHou
pabouetl cunvl RO 0OCIYAHCUBAHUIO U IKCNILYAMAYUU CETbCKOXO3AUCNBEHHOU MeXHUKU. Buisigunu 3adauu, nocmagnennvle
AZPONPOMBIULEHHBIM KOMWIEKCOM Heped 00pazo8anuem, HAYKOU U HPOU3800CMEOM, KOMOPble 3AKTOUAIUCH 8
Ppaspabomke HOBLIX A2POMEXHUUECKUX NPUEMO8 00PAOOMKU NOYBYL, CO30AHUU CUCTEMbL NEPUOOUUHOCU HAAHOBbIX U
KAnumaibHblX PEMOHMO8, NOGIUEHUU KOTULeCMEd U HOMEHKIAMYPbl 6bINYCKAEMbIX 3A600aMU 3aNACHbIX Yacmell OJis
CENbCKOXO3SUCMBEHHOU  TMEXHUKY, 6HEOPEHUU  CUCTeMbl NOO020MOGKU U  NePenod20mosKu  Kaopog 07
CeNbCKOXO3AUCMBEHHO20 NPOU3BOOCMEa, YayuuleHuu opeanuzayuu mpyoa. (Bwisoow) Mawunno-mpakmophuie
CMAaHYuU He MOAbKO ChIZPANU BANCHYIO DONb 6 MEXHUKO-MEXHOI0SUUECKOM 00eCneye Ul CenbCKo20 XO035UCmed
FOsicnoco Ypana, no u cmoenu pazeums c6oti nomenyuan 00 YpoGHs HAYUHO-MEXHUYECKUX NPOU3BOOCE, 8bINYCKAIOUUX
ABMOMAMU3UPOBANHbIE TUHUU 0151 OCCTNAHOBLEHUS] USHOUEHHBIX Oemaell CelbCKOX03AUCTEEHHOU MEXHUKIL.

Knrwouesvie cnoea: mpaxmopuvie KONOHHGI, MAUWUHHO-MPAKIMOPHBIE CMAHYUU,  OP2AHU3AYUS MEXHUYECKO20
00CIYAHCUBAHUSA MPAKMOPOS, KEANUDUUUPOBAHHBIE KAOPbL, UHMESPAYUs HAYKU C NPOU3B0OCTEOM.

Jas ourupoBanus: lleru 10.C., TomreBckas E.B. OmbIT TEXHHKO-TEXHOJOTHYECKOTO OOCCIICYCHHUS CEIBCKOTO
xo3siicTBa FOxHOTO Ypana: oT MalIMHHO-TPAKTOPHBIX CTAHIUIN K HAYYHO-IIPOU3BOACTBCHHBIM MOIIHOCTSIM // TeXHIUeCKHH
cepsuc MamuH. 2023. T. 61. N3(152). C. 105-115. DOI 10.22314/2618-8287-2023-61-3-105-115. WPOATC.

EXPERIENCE OF TECHNICAL AND TECHNOLOGICAL SUPPORT OF AGRICULTURE IN THE
SOUTHERN URALS: FROM MACHINE AND TRACTOR STATIONS TO SCIENTIFIC AND PRODUCTION
FACILITIES

"Yuliya S. Tsench, Dr.Sc.(Eng.), chief researcher;
’Elena V. Godlevskaya, Ph.D.(Ped.), associate professor, Deputy Director for Scientific and methodological work

! Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation

2 Chelyabinsk State Industrial and Humanitarian College named after A.V. Yakovlev,

Chelyabinsk, Russian Federation

Abstract. The efficiency of the use of the machine and tractor fleet in agriculture depends on the degree of development
of education, science and production in the country. It was these three structures that were rapidly developed in the
early 30s of the XX century in the agrarian region, which was the Southern Urals. (Research purpose) The research
purpose is analyzing the technical and technological support of agriculture in the Southern Urals, using the experience
of operating machine and tractor stations. (Materials and methods) Analyzed the documents of the Russian State Archive



of Socio-Political History, statistical yearbooks of the Chelyabinsk Regional Department of National Economic
Accounting, chronicles of districts and cities of the Chelyabinsk region. (Results and discussion) We have identified at
each historical stage of the development of agriculture in the Southern Urals the main tasks that faced the machine and
tractor stations. It was shown that the reasons for the low efficiency of the tractor columns were the inconsistency of the
work plans of the detachments with the plans of the collective farms, the variety of models of tractors of domestic and
imported production used in the fields; the lack of qualified labor for the maintenance and operation of agricultural
machinery. The tasks set by the agro-industrial complex for education, science and production were identified, which
consisted in the development of new agrotechnical methods of tillage, the creation of a system of frequency of planned
and major repairs, increasing the number and nomenclature of spare parts for agricultural machinery produced by
factories, the introduction of a system of training and retraining of personnel for agricultural production, improving
labor organization. (Conclusions) Machine and tractor stations not only played an important role in the technical and
technological support of agriculture in the Southern Urals, but also were able to develop their potential to the level of
scientific and technical productions that produce automated lines for the restoration of worn-out parts of agricultural
machinery.

Keywords: tractor group, machine-tractor stations, organization of tractor maintenance, qualified personnel,
integration of science and production.
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