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Peghepam. Ocrosnvie menoeHyuu co30aHUsL COBPEMEHHBIX CENbCKOXO3AUCMBEHHBIX MAUUH cledylouue: ViyyuieHue
IKCHITY AMAYUOHHBIX XAPAKMEPUCTNUK 8bINYCKACMOU MEXHUKU, GHeOpeHUe agmomMamu3upo8anHozo u OUCMAaHYUOHHO20
u(unu) OecnuromHO20 YNpPAGIeHUs, CUCNEeM MeleMempuu,; nepexo0 Ha IjleKmpuyeckue U 2UuOpPUOHvle Npusoobl,
Ppaspabomka HOGbIX 00PA3Y08 MEXHUKU HA OCHOBE MOOYIbHLIX HAAM@POPM,; CHUdCEHUE MPYOOEMKOCMU 6bINOIHACMBIX
MEXHOIOSUYeCKUX onepayuil, nepexod Ha Yupposoe ceibcKoe XO3[AUCMEO € PAa3eumuem MexXHOA0U MOYHO20
semnedenus. (Llenv uccneoosanus) Cozdams 8bICOKOMEXHOIO2UUHBIU MPAKMOP HA OCHO8E MOOYIbHOU NIAMPOPMbL C
aAsBMoOMaAMuU3UPOBAHHOU  U(UIU) — ABMOMAMUYECKOU  CUCMEMOU  YNpPAGLeHus,  OCHAWEeHHOU  CO8PeMeHHbIMU
ungopmayuonnvimu cucmemamu. (Mamepuanvl u memoowr) Memooono2uueckoli 0CHOBOU UCCAECO08AHUS CMATU
OOKYMEHmbl, UMerowue OMHOWeHUe K HAYYHO-mexHoIo2uieckomy paseumuio Poccutickoii @edepayuu, yugdpogou
9KOHOMUKE, CENbCKO2O XO3AUCMEd, d Maxice padomvl OMeYeCmeeHHbIX YUeHbIX 8 00IACTU UHMELIeKMYanu3ayuu
MexXHUKY u Oecnuilomno2o ynpaeienus. Mcnonv306anu 6 xo0e uccie008aHus IKOHOMUKO-CIMAMUCTIUYECKUN MemOO0.
(Pe3ynomamul u oocyscoenue) Iloxazanu neobxooumocms cozoanus mpakmopos (),6-2 msaeoevix Kiacco8 ¢ 8blCOKOU
CMEnenb0 asmoMamu3ayuu, Komopvie 80Cmpebo6ansvl 6 A2PONPOMbIUIEHHOM Komniekce. [Ipedcmasunu npunyun
nocmpoerus MooynvHou niam@opmsl 4K4a ¢ 2ubpuoHoti cunosoli ycmanoerou u yHupurayuel Mocmos, u HeKomopbule
MexXHU4ecKue XapaKmepucmuky 05 Kaxco020 msa208020 KIACCA 8bICOKOMEXHON0SUYHO20 mpakmopda. Yxazanu, 4mo
onst  ycrnogull  yughposoeo CcenbCKo2o XO3AUCMEA  OO0JNHCHA NpedyCMAmMpPUsamvCs B03MOICHOCHb  YHPABIEHUS.
6bICOKOMEXHONOSUYHBIMU TPAKMOPAMU 8 OUCIAHYUOHHOM U(UTU) OeCnUIOMHOM pedxcumax sxcnayamayuu. (Bvligoowt)
Paspabomxa, npouzeo0cmeo u UChoIb308aHUe GblCOKOMEXHON0SUYHBIX mpakmopos 0,6-2 ma208bix KiAccos ¢
ABMOHOMHOU CUCTHEMOU YNPAGTEHUSI HA NEPCHEeKMUBHOU INEMEeHMHOL 6a3e ¢ INeKMPOMEXAHUYECKUM U SUOPUOHBIM
npUBOOOM NO360IUM UHMEHCUDUYUPOBAMb HAYYHO-MEXHOA0SUYECKOe PA3gUmUe CMPAanbl, CYyWecmeeHHo NoGblCUmb
ahpexmueHocmy CenbCKO20 X03AUCBA U COBEPULUMD NEPEeX00 8 CHOPOHY €20 YUpposU3ayuu.

Knrouesvle cnoea: yenmp, omoen, ceibCKoX03AUCMEEHHOE MAUUHOCIPOEHUe, IKCNEPMU3A, aHaN02, JTOKAIU3AYU,
HUOKP, mpaxmop, ms206biil K1acc, agmomamusayus, Oecnuiomuoe ynpagienue, MooyIbHAas niamgopma.

Jast nurapoBanmsi: CosnoseeB P.1O., Uepanes C.B., Kapskun C.b., Konomeituenko A.B., I'pu6o U.B. O uentpe
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Abstract. The main trends in the creation of modern agricultural machines are: improvement of operational
characteristics of manufactured equipment, introduction of automated and remote and(or) unmanned control, telemetry
systems; transition to electric and hybrid drives; development of new equipment based on modular platforms, reducing



the complexity of technological operations; transition to digital agriculture with the development of precision farming
technologies. (Research purpose) The research purpose is creation of a high-tech tractor based on a modular platform
with an automated and (or) automatic control system equipped with modern information systems. (Materials and
methods) The methodological basis of the study is the documents related to the scientific and technological development
of the Russian Federation, digital economy, agriculture, as well as the work of domestic scientists in the field of
intellectualization of technology and unmanned control. The economic and statistical method was used in the study.
(Results and discussion) The article shows the need for creation of tractors of 0,6-2 traction classes with a high degree
of automation, which are in demand in the agro-industrial complex. The article presents the construction principle of a
4K4a modular platform with hybrid power plant and unification of axles, and some technical characteristics for each
traction class of high-tech tractor. The article points out that for the digital agriculture, the possibility of controlling
high-tech tractors in remote and (or) unmanned modes of operation should be provided. (Conclusion) Development,
production and use of high-tech tractors of 0.6-2 traction classes with autonomous control system on a promising
element base with electromechanical and hybrid drive will intensify the scientific and technological development of the
country, significantly improve the efficiency of agriculture and make the transition towards its digitalization.

Keywords: center, department, agricultural machinery, inspection, analog, localization, Research and Develoment
Activity, tractor, traction class, automatization, drone control, modular platform.
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Pegpepam. B azponpomviuinenHom KoMNIeKce 8 HACMosiujee 8pemst Habnoaemcs cokpauetue 00vLeMo8 NPoU3Bo0Cmea
CeNbXO3MAUUHOCIPOCHUS U CHUIICEHUE MEXHON0UYECKOU HA0ICHOCTNU MAWUH. B amux ycrosusx mpebyemcs npunsmue
Mep NOO0epIHCKU CeNbXO3MOBAPONPOU3E0OUmenel, GKIouaiowux 6 cebs npasuivbHoe nocmpoenue u dpgexmusnoe
UCNONb306AHUE PEMOHMHO-IKCHAyamayuonol oasvl. (Llenv uccnedosanus) Ipoananuzupogams 0CHOGHbIE NPUHYUNBL
B03MOJICHOU  MOOEPHUBAYUU  UHICEHEPHO-MEXHUUECKOU CUCMEMbL 8  ACPONPOMBIUAEHHOM KOMIIEKCEe C  Yenblo
MAKCUMANILHOU ~ NOOOEPAHCKU — PABOMOCNOCOOHOCMU — 8Cell  CeNbCKOXO3AUCMBEHHOU — MEXHUKU,  UMeIowelucs Y
CENbXO3MOBAPONPOUIBOOUMENEl, U BOCCINAHOGNEHUE UHICEHEPHO-MEXHUYECKOT CTYIHCObI KAK 6AdICHeUUIe20 ITeMEeHMA €20
cmpykmypbl. (Mamepuanvt u memoowvt) Obecneuenue 8blCOKOU pabomocnocoOHOCMU CelbCKOXO3AUCMEEHHOU MEXHUKU
mpedyem co30aHUs U 4emK0o20 (DYHKYUOHUPOBAHUS MAMEPUATbHO-MEXHUYECKOU 6a3bl 0OCTYICUBAHUS U PEeMOHMA
mawun. Ommemuny, 4mo 6 npoyecce pehopmMuposanusi IKOHOMUKU 8 AZPONPOMBIULIEHHOM KOMNIJIEKCe HAUOOIbUUM
ompuyamebHbIM NpeodpPA308aHUAM HOOBEP2ACH UMEHHO CUCIEMA PeMOHMHO-00Caydcusarowelt basvl. Boiagunu, umo
MHO2UE PEeMOHMHO-MEXHUYeCKUe NPeOnpusmus COXPAHUIUCL, HO 00 MUHUMYMA COKpAMUiU 00beMbl BbINOJIHEHUs
CepBUCHbIX pabom ¢ nomepel 3HAYUMENbHOU 4Y4ACmU  KEAMUuuyuposanuvlx pabomuuxos. Onpedenunu, umo
OP2AHU3AYUOHHASL CMPYKMYPA 00BEKIMO08 cepeuca 0Jisl CelbCKOXO03SUUCMBEEHHOU MEeXHUKU NPedyCMampusaem ciedyroujue
HANPAGIeHUsl COBEPUUEHCMBOBAHUSL: COOCMEEHHASL PEMOHMHO-IKCHILYAMAYUOHHAS 6A3a CeNbX03MOBAPONPOU3E00UMENell;
ounepckue mexHuiecKue YeHmpvl NPeonpusimull — u32omosumeneti MmexHuKu; Cneyuaiu3uposantvle U UHHOBAYUOHHbIE
YeHmPbl BbICOKOPECYPCHO20 DPEMOHMA MEeXHUKU ¢ 60CCIMAHOBNeHUeM U YnpouHeHuem Oemanei. (Pezynvmamor u
obcyacoenue)  Ilpoananuzuposanu  pabomy  npeonpusmuii — NPOU3BOOCHBEHHO-MEXHONOSUYECKO20 — CepelUca
ACPONPOMBIUIEHHO20 KOMNIEKCA U YCMAHOGUIU, YMO OHU MO2Yym Oblmb IKOHOMUYECKU KOHKYPEHMHbL C



CeNbX03MOBAPONPOUIBOOUMENAMU MONLKO 8 Cyide UCHONb308aAHUSL UHHOBAYUOHHBIX MemO0008 padombl, UHMEHCUBHDIX
MEXHON02UL, BbICOKONPOU3BOOUMENLHO20 PEMOHMHO-MEXHOI02UYECK020 000pYO008anusl, dhpexmusnou opeanuzayuu
mpyoa, docmynnot cmoumocmu pabom. (Bvigoov) Cmpamezus ghopmuposanusi uHICEHEPHO-MEXHOI0SUYECKUX VCYe
eKmioYaem 6 cebs credyiowue Meponpusimus:  HOpMUPOBAHUE ORMUMATLHO20 MAWUHHO-MPAKMOPHO20 NAPKa;
MOOEPHU3AYUIO CUCEMBL MAUUHOUCHOIL306aHUSL, NPOOTIeHUe IKCHIYAMAYUOHHO20 pecypca MAuiuH, pazeumue O7is
CENbXO3MOBAPONPOU3BOOUMeENell chepbl YCaye U MOOEPHUZAYUIO CIPYKMYPbl VAPABIEHUS UHICEHEPHO-MEXHUYeCKOl
cucmempl.

Knrouesvie cnoea: cenbCKoXo3alicmeeHHas MeXHUKA, MEXHOI02UU, YIPAGIeHUe, PEMOHM, Cepauc, unpopmamuxa,
asmomamu3sayus, pooomu3ayus, PeIHOYHAsL FIKOHOMUKA, UHHOBAYUOHHOE pa3eumue, Ouuep.
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Abstract. In the agro-industrial complex, there is currently a decrease in the production of agricultural machinery and a
decrease in the technological reliability of machines. In these conditions, it is necessary to take measures to support agricultural
producers, including the correct design and effective use of the repair and maintenance base. (Research purpose) The research
purpose is analyzing of the main modernization principles of engineering systems in the agricultural sector to maximize support
to the efficiency of all agricultural machinery available to farmers and restoration of engineering and technical services as an
essential element of its structure. (Materials and methods) Ensuring high efficiency of agricultural machinery requires the
creation and accurate functioning of the material and technical base for maintenance and repair of machines. The article notes
that during the economy reforming in the agro-industrial complex, the system of repair and maintenance base underwent the
greatest negative transformations. The article reveals that many repair and technical enterprises remained, but they reduced
the volume of service work to a minimum with the loss of a significant number of skilled workers. It was found that the
organizational structure of service shops for agricultural machinery provides for the following areas of improvement: own
repair and maintenance base of agricultural producers, dealer, technical centers of equipment manufacturers, specialized and
innovative centers of high-resource repair of equipment with the restoration and strengthening of parts. (Results and discussion)
We have analyzed the work of enterprises of production and technological service in the agro-industrial complex and have
found that they can be economically competitive with agricultural producers only in the case of using innovative methods of
work, intensive technologies, high-performance repair and technological equipment, effective labor organization, affordable
cost of work. (Conclusion) Strategy for the formation of engineering and technological services includes the following activities:
formation of the optimal machine and tractor fleet; modernization of the machine use system, extension of the operational life
of machines; development of services for agricultural producers and modernization of the management structure of the
engineering system.

Keywords: agricultural machinery, technology, management, repair, service, computer science, automation, robotics, market
economy, innovative development, dealer.
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Pegpepam. B nacmosiwyee epemsi 6ce Oonvuiee pacnpocmpaueHue noayyaiom ousenvivie ogucamenu. OOHUM U3
AKMYANbHBIX HANPAGACHUL UCCIE008AHUL CIMAHOBUMCS YHUDUKAYUSL KOHCMPYKYULL CUCTEM CHUdICEHUsI MOKCUYHOCU
ona  ecex asmompaxkmopHwvlx Oeucameneu. (Lenv uccaeoosanus) Cogepuiencmeosanue cucmemvl OYUCHIKU
ompadbomaguiux 2a308 CUNOB0U YCMAHOBKU ABMOMPAKMOPHOU MEXHUKU 3d cuem paspadbomKu MamemamuiecKou
Moldenu pacyema OCHOBHbIX NAPAMEMPO8 KAMAIUMU4eckux Heumpaiuzamopos. (Mamepuanvr u  Memoovl)
Ipoananusuposanu npunyunsl pabomul 1 0COOEHHOCHU NPUMEHEHUS KAMATUMUYECKUX Hetlmpaiu3amopos, Ha 0CHO8e
KOMOPbIX CHOPMYIUPOSAHbL Mpedosanus K ux Koncmpyxkyuu. Ilposenu oyenxy s¢h@exmusHocmu KOH8epCUull MmoKCUyHbIX
gewecms 6 HeMmOKCUUHble MAamepuansvl, a makxce 2a300UHAMUYECKO20 CONPOMUBTIEHUS KAMATUMUYECKO20
Heumpanusamopa. (Pezyriomamot  u  obcyscoenue) Ilonyuunu eeaununy 2uOpoOCONpoOmMuGIeHus 6blOPAHHOZO
Heumpanuzamopa, yoosiemeopsiiowyro mpedosanusim TY 37.001.011-70. Boinoanunu pacuem no noobopy acpeeama 0Jis
Hetmpanusayuu epeoHvix eeujecme ompadbomaguux 2azos osuzamenss KamA3-740. Yemanosunu na ocnose ananusa
MEMOO08 CHUIICEHUS COOEPIHCAHUS MOKCUUHBIX KOMNOHEHMO8 6 Ompabomaswux 2asax ouzeis, 4mo Hauboiee
ahhexmusHO U IKOHOMUYECKU YeLeCOODPAZHO NpUMEHEHUe 8 BbINYCKHOU Ccucmeme O08u2amesis KamaiumuyecKko2o
HeUmpanu3amopa Ha wapukosom Hocumene. (Bvisoodwl) Paspabomanu mamemamuueckyro mooenb, aA0eK8AMHO
ONUCHIBAIOWYIO  2A300UHAMUYECKUE, XUMUYECKUe U Menjiogvle Npoyeccyl, Npomexarwwue 6 Heumpaiusamope.
Ocywecmsunu onmumMu3ayuro KOHCMpPYKMUGHbIX NAPAMEMpPO8 KAMaiumuyeckux Helmpaiu3amopos ¢ Y4enmom 3ampam
Ha ux npouzeoocmeo u skcniyamayuio. llomyuunu 3agucumocmu, no380NAOWUE PACCHUMAMb 2A300UHAMUYECKOe
conpomusiienue u nepenad 0asileHus 8 Helumpaiu3amope ¢ y4emom e20 KOHCMPYKMUSHbIX Napamempos U UsMeHeHUs
MEeNN0BbIX U XUMUUECKUX HPOYECCO8 8 peaKmope npu dIKCHIYAmayuu.

Knrouesvie cnosa: kamanumuieckuti HeUmpanu3amop, 2a300UHAMUYECKOe CONPOmueneHue, Mooeib, Kamaiuzamop,
aghhexmuenocmo Helimpanuzayuu,
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Abstract. Currently diesel engines are becoming increasingly common. Nevertheless, they do not always meet today’s
stringent requirements for the toxicity of exhaust gases. Unification of designs of systems of toxicity decrease for all
motor-tractor engines becomes one of actual research directions. (Research purpose) The research purpose is
improving the exhaust gas cleaning system of automotive vehicles engines by developing a mathematical model for
calculating the main parameters of catalytic converters. (Materials and methods) We have analyzed the operation
principles and features of the use of catalytic converters, on the basis of which the requirements for their design are



formulated. The article presents the efficiency of conversion of toxic substances into non-toxic materials, as well as the
gas dynamic resistance of the catalytic converter. (Results and discussion) The hydroresistance value of the selected
neutralizer satisfying the requirements of TU 37.001.011-70 was got. The article presents the performed calculation for
the choice of the unit for neutralization of toxic substances of exhaust gases of the KAMAZ-740 engine. Based on the
analysis of methods for reducing the content of toxic components in diesel exhaust gases, it was found that the most
effective and cost-effective application in the exhaust system of the engine of a catalytic converter using a ball carrier.
(Conclusion) The article presents a designed mathematical model that adequately describes the gas-dynamic, chemical
and thermal processes taking place in the converter. The catalytic converters design parameters were optimized
considering the costs of their production and operation. The described dependences allows calculating the gas-dynamic
resistance and pressure drop in the converter, considering its design parameters and changes in thermal and chemical
processes in the reactor during operation.
Keywords: catalytic converter, gas dynamic resistance, model, catalyst, neutralization efficiency.
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Peghepam. [Ipu sxcniyamayuu 6005IHbIX HACOCO8 NOABNAIOMCA MUKPOHEPOBHOCMU BANA U USHAWUBAEMCS NOBEPXHOCb
paboyezo xoneca. Bosmuxaem HeobXooumocmv  IKCHEPUMEHMANLHOU  NPOGEPKU  GIUAHUA UX  USHOCA  HA
pabomocnocobrnocms nacocos. (Llenv uccnedoganus) Ycemanoeums 3aKoHOMEPHOCIU GIUAHUSL MUKPOHEPOBHOCHEU U
usHoca pabouezo Koneca Ha pabomocnocoOHOCMb BOOSHBIX HACOCO8 NYyMeM IKCHEPUMEHMANbHOU NPOBEPKU GIUAHUSL UX
U3HoCA Ha pabomocnocoOOHOCMb HACOCO8, NOCKONLKY MeXAHUYeCKUll, KasumaHyuoHHbll, adpasuuslil u opyeue 6uobl
UZHOCA CBA3AMBL C BbICOKUMU IKCHLYAMAYUOHHbIMU 3ampamamu. (Mamepuaner u memoovl) Bviaguiu onmumdanbHble
KOpPeNaYUoOHHble C8A3U MeNCOy Napamempamu pabouezo Kojiecd, ORUCLIBAIOWUMU e20 Koncmpykyuio. Illonyuunu
adexeamuble MameMamuiecKue MHO20pAKMOPHble MOOenU U ONpederuny No HUM ONMUMATbHbIE COOMHOUEHUs
napamempos Koiec, 0becneuusaiowjie noayueHue SIKCMpeMaibHbIX 3HAYEHULL UCCTIe0YEeMbIX YeeablX (PYHKYULL 6 npedenax
8b10panHblx ocparuyenut. Ommemuau, 4mo couyemanue MpaouyuoOHHO NPUMEHAEMBIX MEMO008 NPOEeKMUPOBAHUS C
ONMUMUZAYUOHHBIMU HO3805€M CO30AMb PAOOYUE KOJLeCd YEeHMPOOENCHBIX HACOCO8 C VIYYUICHHBIMU IHEPLeMULeCKUMU
U GHMUKABUMAYUOHHBIMU noKazamenamu. (Pesynomamul u 06cyscoenue) Ycemanosuau, umo eudpasiuieckue nomepu
Onpedenamcs 2UOPABIUYECKUM KOI(DOuyUenmom noie3Ho2o 0eticmeust, KOmopblil 3a8UCUN 0N COBEPULEHCIEA (hopMbl
NPOMOYHOU YACMU HACOCA, KAYecmsa ee 8bINOIHEHUs. U pazmepos azpeeama. E2o 3nauenue naxooumcs 6 npedenax 0,85-
0,95. Ilokazanu, ymo yeenuuenue niowaou 6vixooa Ha 11,7 npoyeHmos nO360AUNO NPU HAUBLICUUEM 3HAYEHUU
KO3(hhuyuenma nonezno2o oeticmsus ygeauuums nooayy Ha 16,7 npoyenmos npu coxpaHeHuu HeusmMeHHbLMU MOUWHOCIU
u Hanopa. (Bvisoowi) Beibpanu Ha OCHOBAHUU MEOPEMUYecKo20 aHAAU3d U IKCHEPUMEHMANbHBIX OAHHbIX
AHMUKABUMAYUOHHBIL  (KAGUMAYUOHHBIL 3aNAC) U IHEPeeMUHecKUull (2uOpasiudeckutl Kodg@uyuenm none3Ho2o
deticmausi paboyezo Kojeca) Kpumepuu pabouezo Kolecd, e20 2eoMempudecKue U KuHeMamuyeckue napamempul,
npedcmasnennvle 6 06e3pAZMEPHOM 8ude Ol PACHPOCMPAHEHUS MeMOOUHeCKUx OCHO8 pabomuvl Ha Opysue munbl
YEHMPOOENHCHBIX HACOCO8. Bvinoanunu no mamemamuyeckum mooensimM ONMUMUBAYUOHHBII NOUCK COOMHOUEHUL
napamempos pabouezo Kojeca, KOmopvle 8 npeoeiax 6blOPAHHBIX O02PAHUYEHUll 0becneyusarom noaydeHue
IKCMPEMATbHBIX 3HAYEHUN YeleablX QYHKYULL.



Knrouesvie cnosa: pabouee Koreco, 6an, HACOC, UBHOC, MUKDOHEPOBHOCMb, 3P@DEKMUsHOCmyb, KAGUMAYUs,
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INFLUENCE OF MICRO-ROUGHNESS AND THE WEAR OF THE DRIVING WHEEL ON THE
OPERATION OF WATER PUMPS

Diana T. Abdumuminova’, postgraduate student;
Shukrillo U. Yuldashev', Dr.Sc.(Eng.), professor;

Igor N. Kravchenko?, Dr.Sc.(Eng.), professor,;

Viktor M. Korneev?, Ph.D.(Eng.), associate professor.

! Tashkent Institute of Irrigation and Farm Mechanization
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2 Russian State Agrarian University - Moscow Timiryazev
Agricultural Academy, Moscow, Russian Federation

Abstract. When water pumps operating, there are appears micro-roughness of the shaft and the surface of the impeller
wears out. There is a need for experimental verification of the impact of their wear on the performance of pumps.
(Research purpose) The research purpose is establishing the influence of micro-roughness and impeller wear on the
performance of water pumps by experimentally checking the effect of their wear on the performance of pumps, since
mechanical, cavitation, abrasive and other types of wear are associated with high operating costs. (Materials and
methods) The authors have revealed optimal correlation between the parameters of the impeller describing its design.
The article describes revealed adequate mathematical multivariate models and optimal ratios of wheel parameters
based on them, which provide obtaining extreme values of the studied target functions within the limits of the selected
constraints. The article notes that the combination of traditionally applied design methods with optimization allows
creation impellers of centrifugal pumps with improved energy and anti-cavitation indicators. (Results and discussion)
The authors revealed that hydraulic losses are determined by hydraulic efficiency, which depends on the perfection of
the shape of the pump flow part, quality of its implementation and the size of the unit. The value of hydraulic efficiency
is in the range of 0.85-0.95. The article shows that increasing the output cross-section by 11,7 percent allows increase
in the water flow by 16,7 percent preserving the power and pressure at the maximal efficiency. (Conclusion) On the
basis of theoretical analysis and experimental data, the anti-cavitation (cavitation reserve) and energy (hydraulic
efficiency of the impeller) criteria of the impeller, its geometric and kinematic parameters, presented in dimensionless
Jform, were chosen to extend the methodological foundations of other work on centrifugal pumps. Using mathematical
models, we have performed an optimization search for the relations of the impeller parameters, which, within the limits
of the selected constraints, provide obtaining the extreme values of the target functions.

Keywords: impeller, shaft, pump, wear, micro-roughness, efficiency, cavitation, working capacity.

For citation: Abdumuminova D.T., Yuldashev Sh.U., Kravchenko LN., Korneyev V.M. Issledovanie vliyaniya
mikronerovnostey i iznosa rabochego kolesa na rabotosposobnost' vodyanykh nasosov [Influence of micro-roughness and the
wear of the driving wheel on the operation of water pumps]. Tekhnicheskiy servis mashin. 2019. N4(137). 39-47(In Russian).

HOBBIE TPEBOBAHUSI K METOJIAM OLIEHKH BO3JAENCTBUS ABUKUTEJEN
XOJIOBbIX CUCTEM CEJbCKOXO3SIICTBEHHOW TEXHUKHU HA TIOYBY
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Mockea, Poccuiickaa @eoepayusn

Pegpepam. Ilepecmomp cmanoapmos I'OCT 26953-86 «Texnuxa cenvbckoxosaicmeeHHas MoouibHas. Memoowl onpedenenus
so30eticmsus dgudcumenei Ha nougyy, I OCT 26954-86 «Texnuxa cenvckoxossiicmeennas mobunvras. Memoo onpedenenus
MAKCUMATBHO2O HOPMATbHO20 Hanpsidicerus 8 nousey u I OCT 26955-86 «Texnuka cenvckoxossiicmeenuas moounvhas. Hopmot
8030elicmaus 0sudlCUmenell Ha NoY8yy, YCMAHABTUBAIOWUX MPeDOBAHUS U MeMOObL OYeHKU 8030eliCMBUs 08UICUMeNell X0008bIX
cucmeM CenbCKOXO3AUCNEEHHON MeXHUKU HA NOYEy, CHMAHOBUMCS AKMYAIbHOU 3a0ayell COBEPULEHCNBOBANUSL OAHHbIX
HOPMAMUGHBIX OOKYMEHMO8 C B68C0CHUEM HOBbIX MEMO008 IKCHEPUMEHMANbHO-INEOPEMUUECKUX UCCIed08aHull 8 obaacmu
9KONO2UHECKOU  3auumbl  3eMellb  CeNbCKOXO3AUCMBEHHO20 HAZHAYEHUsL Om  NepeyniomHenus X0008bIMU  CUCeMamu
cenvckoxosaiicmeennol mexnuku. (Llenv uccneoosanus) Ilpusecmu paspabamvigaemvie CmManoapmvl K COOMBEMCMEUIO
COBPEMEHHBIM NONOACEHUAM MENC20CYOAPCMBEHHBIX CMAHOAPIOS N0 CHUNCEHUIO 8030eticmeus 0gudcumenell X0008bix cucmem
CeNbXO3MEXHUKY HA NOY8Yy 3a Cuem ONMUMU3AYUU MPeOOBAHULl K COBPEMEHHbIM Memodam OYeHKU OONYCMUMO20 VPOBHS
6030€liCMEUs HA NOYBY, A MAKHCE NOTONCEHUAM 0 MPEOOBAHUAX IKOIO2UUECKOU He30NACHOCHIU 3eMeNlb CeNIbCKOX03UCTNBEHHO20
HA3HAYEHsl OM NePEYNIOMHEeHUs NOY8bl CebX03mexHuKol. (Mamepuansl u Memoosl) Ycemanosunu, umo 6axcHvlil Sman padomul
— JKCHepmu3za NpoeKmo8 CMAHOAPMO8 CHeyuanucmamy uHyceneprotl cayxcovl AIIK u  cenbckoxo3aiicmeenno2o
MAWUHOCMPOEHUS U OeMATbHbIL AHATU3 NOTYHEHHBIX 3AMEeYAHUL U NPedNodCceHUll 01 OKOHYAMENbHOU Pedakyuy npoexmos
cmandapmos. Pasocnanu  npoexmul cmanoapmos Ha OmM3blebl  CREYUATUCAM 6 001ACMU  CeNbCKOXO03SUCNEEHHO20
MAUUHOCHPOCHUS U 3AUHMEPECOBANHBIM Opeanu3ayusm, npeonpusmuim P®, a maxoice 3aunmepecosanivim opeanuzayusim @
cmpanvl  OnudcHe20  3apybedicvs. (Pesynomamuvr u obcyaxcoenue) QbCyounu nonyueHHvle 3aMedanus U NpPeoioNCeHUsl,
ROO20MOBUNU OKOHYAMENbHbIE PeOaKyUU NPOEKMos CMAHOAPMOs, U3yuuwil C800KU Om3bl806 opeanuzayui PO u cmpan-
yuacmuuxoe MeowceocydapcmeenHozo cosema no cmanoapmuzayuy, memponocuu u cepmuguxayuu Coopydcecmsa
Hezasucumbix 2ocydapems. Hanpasunu npoexmpl 0KOHUGMENTbHO20 6APUAHMA USMEHEHUU K CIAHOAPMAM HA Pe0aKmuposanue
u ymeepoicoenue 8 Poccmanoapm. (Bvigoovl) ObmoeneHHble cman0apmyvl HO3GONAM YYUMbIBANb COBPEMEHHbI YPOGEeHb
PA3BUMUS XOOOBbIX CUCHEM CETbCKOXO3AUCMBEHHOU MEXHUKU U COBDEMEHHbBIE MEMOObl OnpedelieHus 0agleHus OsUNCUmMenell Ha
nougy. Buedpenue cmanoapmos no3eonum npouzeooumensim cenbX03mexHUKYU Haxoounto ORMUMALbHbLe COOMHOUEHUSL MENCOY
8ECOM CENbXOIMAUUH U UX POUBOOUMETHOCHIBIO.

Knroueesvle cnosa: 0sudxxcumenu, x0008bie CUCMEMbl CENbCKOXO3AUCMBEHHOU MEXHUKU, HOPMAMUBbI OONYCHUMbBIX
dasnenuil Ha no48y, Memoobvl OYeHKU 8030eliCeUsl Ogudicumerell Ha no48y, CMAaHOaApm.

Jas uurupoBanusi: [omkaes 3.A., Pycanos A.B., KazakoBa B.A., llluakeBuu B.A. HoBeie TpeOGoBaHUSA K METOAaM
OIICHKM BO3JICUCTBUS JBWKUTEIICH XOJOBBIX CHCTEM CEINbCKOXO3SHCTBEHHONH TEXHHWKH Ha TOYBY // TeXHUYeCKUl cepBHUC
mammH. 2019. N4(137). C. 48-57.

NEW REQUIREMENTS FOR METHODS OF ASSESSING THE IMPACT OF MOVING SYSTEMS OF
AGRICULTURAL MACHINERY ON THE SOIL
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Vera A. Kazakova, junior researcher;

Valentina A. Shinkevich, leading engineer
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Abstract. Revision of GOST 26953-86 "Mobile agricultural machinery. Methods for determining the impact of movers on
the soil" standard, GOST 26954-86 "Mobile agricultural machinery. Method for determining the maximum normal stress in
the soil" standard and GOST 26955-86 "Mobile agricultural Machinery. Norms of impact of movers on the soil" standard,
establishing requirements and methods for assessing the impact of movers of running systems of agricultural machinery on
the soil, it becomes an urgent task of improving these regulations with the introduction of new methods of experimental and
theoretical research in the field of environmental protection of agricultural land from re-densification by running systems of
agricultural machinery. (Research purpose) The research purpose is to bring standards to the compliance with current
provisions of the interstate standards to reduce the impact of undercarriage moving systems of agricultural machinery on soil
due to the optimization requirements for modern assessment practices of the acceptable level of impacts on soil, as well as
provisions on the requirements of environmental safety of agricultural land from the compaction of soil by agricultural
equipment. (Materials and methods) It was found that an important stage of work is the examination of draft standards by
specialists of the engineering service of agriculture and agricultural engineering and a detailed analysis of the comments and
proposals received for the final revision of draft standards. We have sent the draft standards for feedback to specialists in the
field of agricultural engineering and interested organizations, enterprises of the Russian Federation, as well as interested
organizations in the CIS countries. (Results and discussion) The authors have discussed the comments and suggestions
received; prepared the final drafts of the draft standards, studied the summaries of feedback from organizations of the Russian



Federation and member countries of the Interstate Council for standardization, Metrology and certification of the
Commonwealth of Independent States. Authors have sent drafts of the final version of changes to the standards for editing and
approval to Rosstandart. (Conclusion) The updated standards will take into account the current level of development of
running systems of agricultural machinery and modern methods of determining the pressure of propellers on the soil. The
introduction of standards will allow manufacturers of agricultural machinery to find the optimal ratio between the weight of
agricultural machines and their performance.

Keywords: movers, running systems of agricultural machinery, standards of permissible pressures on the soil,
methods of assessing the impact of movers on the soil, standard.

For citation: Godzhayev Z.A., Rusanov A.V., Kazakova V.A., Shinkevich V.A. Novyye trebovaniya k metodam otsenki
vozdeystviya dvizhiteley khodovykh sistem sel’skokhozyaystvennoy tekhniki na pochvu [New requirements for methods of
assessing the impact of moving systems of agricultural machinery on the soil]. Tekhnicheskiy servis mashin. 2019. N4(137).
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YMEHBIIEHUE U3HOCA TPUBOIIAP BCJIEJCTBUE DJIEKTPOBO3JENCTBUS HA
MACJIA
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Peghepam. Dusuueckue memoovbi 6030€UCMBUS HA CMA3KU NO3GONSIOM MANO3AMPAMHO U 0e3 U3MeHeHUs.
KOHCMPYKYUU Y3106 MPEHUsL 3AMEMHO VIYYUAMb UX MPUOOMEXHUKY, HO OHU UCNOTb3YIOMCS Heonpagdanto mano. (Lenw
uccnedosanus) Buiasums 3a8UcUMOCms KO3 duyuenma mpenust 4 usHoca mpubonap om HAnpadCeHusi Ha IAeKmpooax
U3 MALKUX MEMANI08 8 MOMOPHOM MACe U Onpedeiums OnmumMaibHoe Hanpsicenue na Hux. (Mamepuanel u memoout)
IIposenu nabopamopnule uccieooganus Ha mpudomempe TRB-S-DE co cmanvroti mpubonapoti ¢ macie M-101"2x npu
cmynenuamom HazpysceHuu 00 218 meeanackanei, ckopocmu cxoavoicenusi 100 canmumempos 6 cekyHOy ¢
QNEKMPUYECKUM 8030€UCBUEM HA MACTIO PAZHBLMU YPOGHIMU U YOPMAMU HANPAICEHUS Yepe3 CIANbHOU, 2papumosbiil
U DNeKmpoobl U3 MASKUX MEMANlo8 ¢ KOHmMpoieM Kodgguyuenma mpenus u uznawuganus. Bvimoanunu
IKCHIyamayuonnvle ucnoimanus Ha 31 neekosom asmomobuire npu nodaive Ha Oemanu 8 MOMOPHLIX U
MPAHCMUCCUOHHBIX MACAAX HanpsiiceHust 00 48 6onbm ¢ konmpoaem pacxooa monausa. Ocyuwecmeuny UCNbIManus Ha
mawune mpenus CMT-1 no cxeme «ponux — no poauky» ¢ nooayeil 6 macio nanpsicerus 0o 100 eoabm ¢ yunKo802o,
ONIOBAHHO20 U MEOH020 21eKmpooos. (Pezynomamovr u obcyscoenue) Iloomeepounu yayuueHue mpubOCeolicme
CONPSICEHUL INIEKMPULECKUM 8030elicmUueM HA MOMOPHbLE U MPAHCMUCCUOHHbLE Macad. Buiasuiu, ymo npu nodaue
NOCMOSIHHO20 HANpsidiceHust 00 33 80ibm HA I1eKMPOObL 8 MACTE 3HAYUMENLHO YMEHbUUACTNCS MPeHUe U USHAWUBAHUE
NpU MAblx HASPY3KAX, MeHbule — Npu CPeoHux u oes aghgpexma 6 HomunarbHoM pedcume. Onpedenunu, 4mo nooaya
Hanpscenus 48 601bm dadice HA CMAbHble 0emaiu 8 Macie 0gueamereli SKOHOMUM He MeHee 3 NPOYeHmos8 MONIued,
a c¢ eo3oelicmeuem HA MACIA U 6 Mpancmuccuu — 6 cpednem 0o 18 npoyenmos. (Bvigoowvy) Ycemanosunu, umo
VMeHbUUMb UHaAuUsanue npubonap 6 2-3 pasa ModicHo dexkmpogosoeticmeuem va macia. Heobxooumo npooonscume
UCNBLIMAHUSL C DNEKMPOOAMU U3 MACHUEBbIX CHIAB08, C DASHBIMU CEexcuMuU U pabomasuwiumu maciamu. Beoo
21EeKMpPO008 8 NOMOK MACel NO8bICUM IPhexmusHocms 6030eiUcmeus Ha O8Uamenb GHYMPEHHe20 C2OPAHUSL.
Lenecoobpasnvl makue uccied008aHus u 01 2UOPABIUYECKUX MACEL.

Knrouesvie cnosa: macio, 21ekmpo3apsio, mpenue, UsHoC, 08ueamenb, pacxoo Monausd.
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REDUCING OF WEAR OF FRICTION PARTS USING
ELECTRICALLY PROCESSED LUBRICANTS
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Abstract. Physical methods of influence on lubricants allow to improve considerably their friction parameters with
low-cost and without change of a design of friction parts, but they are used unreasonably a little. (Research purpose)
The research purpose is identification the dependence of the friction coefficient and wear of friction parts on the voltage
on the electrodes of soft metals in engine oil and determine the optimal voltage on them. (Materials and methods)
Authors performed laboratory studies on TRB-S-DE friction meter with steel friction pair in M-10G2K oil at step
loading up to 218 megapascals, sliding speed of 100 centimeters per second with electric impact on the oil by different
levels and forms of voltage through steel, graphite and soft metal electrodes with control of friction and wear coefficient.
We performed operational tests on 31 passenger cars when applying to parts in engine and transmission lubricant oils
of voltage up to 48 volts with fuel consumption control. Tests were carried out on the friction machine SMT-1 according
to the scheme “roller-roller” with the supply of voltage up to 100 volts to the oil from zinc, tin and copper electrodes.
(Results and discussion) The article confirmes the improvement of friction properties by electrical action on engine and
transmission oils. Authors found that when applying a constant voltage of up to 33 volts to the electrodes in the oil,
friction and wear significantly decreases at low loads, less — at medium and without effect in the nominal mode. It was
determined that the supply voltage of 48 volts even on steel parts in the engine oil saves at least 3 percent of fuel, and
with the impact on the oil and in the transmission saves up to 18 percent. (Conclusion) Authors found that reducing the
wear of friction pairs by 2-3 times can be achieved by electro-action on the lubricant oil. It is necessary to continue
testing with electrodes made of magnesium alloys, with different fresh and working oils. The introduction of electrodes
into the oil stream will increase the efficiency of the impact on the internal combustion engine. Such studies are also
appropriate for hydraulic oils.

Keywords: oil, electric charge, friction, wear, engine, fuel consumption.

For citation: Gvozdev A.A., Dunayev A.V. Umen’sheniye iznosa tribopar vsledstviye elektrovozdeystviya na masla
[Reducing of wear of friction parts using electrically processed lubricants]. Tekhnicheskiy servis mashin. 2019. N4(137). 58-
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Peghepam. Dnemenmol Mexanuueckux mpaHcmMuccull 3a4acmyro npedcmagiaom coool 08UICYWUecs: Napbl MPeHus,
HenpepuvlgHoe ux OUACHOCMUPOBAHUe NYMeM UMEPEHUN TUHEUHbIX PA3MepOo8 Ul GUOPAYUOHHBIX XAPAKMEPUCUK —
3adaua cnooichas. IlepcnekmueHvlM HANPAGIEHUEM CINAN0 NPUMEHEHUe Memo0a MEPMOOUASHOCTRUKU, HO3BOJISIOUe20
ocyujecmensimes OecKOHmaKxmuoe HabIooeHue Ha OCHO8e UBMEHeHUs. UHMEHCUBHOCU UHDPAKPACHO20 U3TYYeHUs.
(Lenv uccredosarnus) Obocnosams npumeHene MemoouKy OUAeHOCMUPOBAHUS INEMEHMO08 MPAHCMUCCUL NO BeTUYUHE
ux mennogvioenenus. (Mamepuanvt u memoowt) [Iposenu cmendogvie UCNBIMANUS KAPOAHHBIX WAPHUPOS HEPABHBIX
yenogvix cxopocmetl. Habmoodanu yeemuuenue cxopocmu npupaujenHus memnepamypvbl NOOUWUNHUKOBLIX V37108,
ceUOemeNbCmeyuee 0 MeXAHUYeCKoM 3ae0anuu Uil URMEHCUBHOM usHoce. Paspabomanu mamemamuyeckyio mooens
UBMEHeHUsT meMnepamypbl Ol DNeMEHMAPHO20 MEeNIo8blOeAIOWec0 COeOUHEHU KAPOAHHO20  WAPHUPA.
(Pezynemamul u obcysicoenue) [lonyuunu 3agucumocmu memnepamypuvl U UsHOCA NOOULUNHUKOBBIX V3108 KAPOAHHO20



wapuupa om Hapabomxu. Onpedenunu, Ymo CpasHeHue SMIUPULECKUX 3a8UCUMOCIEN MeMnepamypuvl U 3a30pa om
Hapabomxu medncdy coboii no Memody mouex nepe2uda Kpugvlx N0360AUN0 YCMAHOBUMb Pa3HOCMb 8 2,14 npoyenmos,
umo noomeepacoaem 0OUWHOCMb HADIIOOAeMbIX AGEHUU U NO38OJISIEM YCINAHOBUMb GIUSHUE 330PA 8 NOOUUNHUKOBHIX
y3ax Ha ux memnepamypy. (Bvieoodwl) Yemanosunu smnupuyeckyio 3a8Ucumocims Mexcoy 3a30pamu NOOUUNHUKOBLIX
V37108 KAPOAHHBIX WAPHUPOB U UX MeMnepamypol — npupawerue memnepamypul na 0,367 epadyca obecneuusaemcs
3a30pomM 6 O00uH Muxkpomemp. Mamemamuueckas MOOeib USMEHEHUs MeMnepamypbl Oas INeMEHMAPHO20
MEeNosblOeNAIOUe20  COCOUHEHUSI NOOUWUNHUKOBO20  Y31d KAPOAHHO20 WAPHUPA OONOJHEHA NpupaujeHuem
memnepamypbl 6 3a8UCUMOCIIU OM GeIUYUHbL 3A30pAd 6 NOOWUNHUKOSbIX Yaaax. llomyuennas smnupuueckast
3A6UCUMOCTb NO3BOJISIEN NPUMEHUMb MemO0 MePMOOUASHOCMUKY OISl JJIEMEHMO8 MEeXAHUYECKUX MPAHCMUCCULL C
VUEmOoM GeIUUUH 3A30P08 8 NOOULUNHUKOBLIX V31AX.

Knroueesvle cnosa: xapOanuwiil wWapHup, MexHuyecKas OUAeHOCMUKA, Meniosvioeienue, eIudUHad USHAUUBAHU,
NOOUUNHUKOBbLE V37Ibl, MPAHCMUCCUSL, SIMIUPULECKAS 3A8UCUMOCTb.
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2Belgorod University of Cooperation, Economy and Law,
Belgorod, Russian Federation

Abstract. Elements of mechanical transmissions are often friction pairs, their continuous diagnosis by measuring the
linear dimensions or vibration characteristics is a difficult task. A promising direction is the use of the method of
thermodiagnostics, which allows non-contact control based on changes in the intensity of infrared radiation. (Research
purpose) The research purpose is justifying the use of diagnostic methods of transmission elements in terms of their heat
dissipation. (Materials and methods) Authors performed bench tests of cardan joints of unequal angular velocities. It was
noted an increase in the rate of temperature increment of the bearing parts, indicating mechanical jamming or intense
wear. The article presents the designed mathematical model of temperature change for the elementary connection of the
cardan joint. (Results and discussion) The article presents the dependence of temperature and wear of the bearing units
of the cardan joint on operating time. It was found that the comparison of the empirical dependences of temperature and
clearance on the operating time between each other by the method of curve inflection points allowed determining a
difference of 2.14 percent, which confirms the generality of the observed phenomena and allows state the effect of the
clearance in the bearing parts on their temperature. (Conclusion) The article presents an empirical relationship between
the gaps inside the bearing parts of cardan joints and their temperature; an increment of temperature by 0.367 degrees is
provided by a gap of one micrometer. The mathematical model of temperature change for the elementary heat generating
part of the bearing unit is supplemented by an increment of temperature depending on the gap size in the bearing units.
The obtained empirical dependence allows applying the method of thermodiagnostics for the elements of mechanical
transmissions taking into account the values of gaps in the bearing parts.

Keywords: cardan joint, technical diagnostic, heat release, wear, bearing part, transmission, empirical dependence.

For citation: Pastukhov A.G., Timashov E.P. Obespecheniye realizatsii tsifrovykh sistem diagnostirovaniya elementov
transmissii na osnove teplovydeleniya [Implementation of digital diagnostic systems of transmission elements based on heat
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2. Cmaepononw, Poccuiickaa @edepayusn

Peghepam. Chudicenue npousgooumenvHocmu 6 pezynvmame ONUMENbHOU HEenpepuleHOll dKCHAYAmayuy U HU3KAs
MEJCPEMOHMHAA HAPAOOMKA — OCHOGHblE HeOOCMAMKU 6AKYYMHBIX HACOCO8 NAACMUHYAMO20 mund. [na ycmpaneHus
NOOOOHBIX HeOOCMAMKO8 NPEeONONCUNU KOHCMPYKYUIO 8AKYYMHO20 HACOCA NAACMUHYAMO20 MUNA, OMIUYUMETbHLIMU
0CODEHHOCMAMU KOMOPOU CMand HOCMAHOBKA GbINOIHEHHBIX UX AHMUPPUKYUOHHO20 Mamepuana gmoponiacm-4
mMopyesulx NAACMUH, 6PAUAOUWUXCS cogmecmHo ¢ pomopom. (Llens uccredosanus) Buisigums 3akoHoMepHOCU U3MEHEHU
CKOpOCMU UBHAWUBAHUS NAP MPEHUS CEPULIHO20 U MOOEPHUZUPOBAHHO20 HACOCOB 8 3ABUCUMOCU OM MAKUX NApaAMempos,
KaK CKOpOCHb OMHOCUMENbHO20 NepeMeweris, 0agilenue u Konyenmpayus abpasusa 6 3one koumaxma. (Mamepuanvt u
Memoowr) Hccaedoganu ciedyrowue napvl MpeHus: uyeyH-meKCcmoaum, 4y2yH-(pmoponaacm, mexcmoaum-@moponiacm.
HUcnonvzosanu 6 napax mpenusi @moponnacm mapku D-4, yyeyn mapxu CY-18-32 u mexcmorum mapku IIT-6.
Ocywecmsunu MHOOGAKMOPHBLI AKMUBHBIL DKCHEPUMEHN C NOMOWbIO MPEXYPOBHe8020 NAaHA 8Mmopo2o nopsaoka bokca-
Benxuna ons mpex gpaxmopos. (Pezynomamul u 06cyscoenue) Onpedenunu, 4mo ¢ yeeaudeHuem CKOpoCmu OmMHOCUMENbHO20
nepemewjenus v KOHMAaKmupylowux noGepxHocmeli nap mpenus u 0agieHus @ 30He ux Koumaxma P noeviwaemcs u
CKOPOCMb USHAWUBANUSL OISl BCEX PACCMAMPUBAEMBIX 6aPUAHMOS. Bviagunu, umo usnococmoiixocms 00pasyoe nap mpeHus
yyeyH-gpmoponiacm u mexcmonum-gpmoponiacm 6 3-3,5 pasa @viuie, yem obpasya napvl Mpenuss 4y2yH-meKCcmoaum.
(Bvisoowv) Obpabomka OanHbIX NOKA3ANA, YMO UCNOIb306AHUE YMOPONIACTA 6 NAPAX MPeHusl YenecooOPasHo, Maxk Kax
OanHble napvl 0bradarom menvuiel cCKopocmvlo usHawueanus 6 2,3-2,9 pas co cmaskou, a be3z cmasku 6 2-3,1 paza no
CpasHenuio ¢ NApoOU MPEeHUs CepuliHo20 HACOCA YYeYH-MEeKCMOnum Olid 8Cex pAcCMAmpugaemvbix 6apuanmos.
Pexomenoosanu ucnonvsosanue mamepuana «Pmoponnacmy mapku D-4 011 u320mosneHus Mmopyegol NIACMUHbL
MOOEPHUBUPOBAHHO20 8AKYYMHOL0 HACOCA NAACMUHYAIMO20 MUNG.

Knrwouesvie cnosa: 6axyymuwili HACOC NAACMUHYAMO20 MUNA, NApa MPEHUs, CKOPOCMb USHAUWUBAHUSA, YYSVH,
meKcmonum, omoponiacm.
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RESULTS OF A MULTI-FACTOR EXPERIMENT FOR DETERMINING THE WEARING OF THE

FRICTION PAIR OF A VACUUM PUMP
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Roman V. Pavlyuk, PhD (Eng.), associate professor;

Anton V. Zakharin, PhD (Eng.), associate professor;

Pavel A. Lebedev, PhD (Eng.), associate professor

Stavropol State Agrarian University, Stavropol, Russian Federation

Abstract. Reduced performance because of long-term continuous operation and low time between failures are the main
disadvantages of plate-type vacuum pumps. To eliminate such shortcomings, authors propose the design of a vacuum pump
of the plate type, the distinctive features of which is making the end plates from fluoroplastic-4, rotating together with the
rotor. (Research purpose) The research purpose is identifying of changes in the wear rate of friction pairs of serial and
upgraded pumps depending on such parameters as the speed of relative movement, pressure and concentration of abrasive
in the contact zone. (Materials and methods) The following friction pairs were studied: cast iron with textolite, cast iron
with fluoroplastic, textolite with fluoroplastic. Authors used F-4 fluoroplastic in friction pairs, SCH-18-32 cast iron and
PT-8 textolite. Authors have carried out a multifactorial active experiment using a three-level second-order Box-Benkin
plan for three factors. (Results and discussion) As a result of study, authors have found that, with increasing speed of
relative movement of the two contacting friction surfaces pairs and pressure in the zone of their contact, increases the wear
rate for all considered options. It was revealed that the wear resistance of samples of friction pairs of cast iron with
fluoroplastic and textolite with fluoroplastic is 3-3.5 times higher than the sample of friction pair of cast iron with textolite.
(Conclusion) After processing experimental data, authors have found that the use of fluoroplastic in friction pairs is
advisable, since these pairs have a lower wear rate of 2.3-2.9 times with lubrication, and wear rate of 2-3,1 lower when
used without lubrication compared to the friction pair of the serial cast iron with textolite pump for all considered variants.
Authors recommend to use F-4 fluoroplastic for the manufacture of the end plate of the upgraded vacuum pump of plate

type.
Keywords: plate-type vacuum pump, friction pair, wear rate, cast iron, textolite, fluoroplastic.
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Peghepam. Bnedpenue yugposoii cucmemsl ouacnocmupogarnuss KIIII cuusum u3depoicku npu nposedeHuu
PeCNaMEHMHBIX CePBUCHbIX pabom, 6 MoM yucie Haxooswelics @ ausunee mexuuxuy. (Llenv uccredosanusy). Iogvicume
ONnepamueHOCmb U OOCMOBEPHOCb  OUACHOCHUYECKUX OAHHLIX NpU  ONpedeNeHuUu MeXHUYecKo20 COCMOSHUSL
pecypcoonpedensiiomux Y3108 — MOOUTbHbIX — DHEPIemUYecKux  Cpeocms  GHeOpeHueM  Yu@posvix — cucmem
OUASHOCTNUPOBAHUSL C BO3MONCHOCIIBIO OMCACHCUBAHUSL OUHAMUKU USMEHEHUs. OUACHOCMUYECKUX Napamempos 8
npoyecce IKCHAYyamayuu 05l blA8IEHUsL U OeMATUZAYUY HAMEYAIOWUXCSL OMKIIOHEHULL OM HOMUHATIbHBIX NAPAMEMPOs;
uccne008ams CmeneHb Ux HecooOmeemcmeus 01 obecneueHus UCXoOHOU uHgopmayueti Kaxk npoussooumens, max u
cepgucHoll cayxcovl Ounepa. (Mamepuanvl u memoowsl) Ycmano8uau, 4mo UHMESPAYUOHHAS HANPABIEHHOCHb
UCCned08anus NO360Iem COBEPULCHCTNBO8AMb MEMOOUKU U CPedcmed Oasi OECKOHMAKMHOU OYEeHKU MEXHULEeCKO20
COCMOSIHUSL, NOLYHAMb UHGDOPMAYUIO OJIsL pAcyema OCMAmoOYHO20 pecypcd nPu UCHONb308AHUU NPIAMBIX USMEPEHUL NPU
HenpepvleHOM HABI0OeHUU 34 (PaKmuuecKum usMeHeHueM OUaeHOCMUYecKux napamempos. Pexomendosanu snedpsamo
YUpPosylo cucmemy mexHuuecko20 COCMOSHUS HA CMAousx COOPKU U UCIbIMAHUS KOPOOKU nepemenvl nepeoay 6
CMAYUOHAPHBIX YCA08UAX OISl NOAYYeHUsi 0ofee 0OCHOBEPHBIX UCXOOHbIX OanHblX. (Pesynbmamul u obcyscoenue)
Hoxazanu 603MOJCHOCTIL  UCNOTL306AHUL  YUPDPOBOU  cucmemvl Ol KOHMPOJSL MEXHUYECK020 COCHOSHUSL
pecypcoonpedensiiomux y3io8 KopoOoK nepeMeHbvl nepedad Oisk ONpeoeleHus 2eoMempUudeckux Xapakmepucmux
0Ce6020 U paduUanIbHO2O nepemewjers 0ycmepos 2UoOPONOONCUMHBIX MY@Dm, MeXanuzmMa nepexioyenus nepeoay, da
MAKHce UsMeHeHUs1 OUHAMUKU NAPaMempos 0AeeHUs U MeMnepamypsl pabouetl HCUOKOCHU 8 npoyecce IKCHIyamayuu
mpaxmopa Ha npumepe KIIIT K-700 A. Onpedenunu, umo HeobXo0um KOHMPOIb NO QAKMUYECKOMY COCMOSHUIO U
HAXOJNCOCHUIO OUACHOCMUYECKUX NAPAMEMPO8 6 HOMUHATLHOM U OONYCKAEMbIX 3HAYEHUSX 6 2aAPaHMULHbLL U
nocmeapaHmulinslli nepuodsvl dxcnayamayuu. (Bveigoowvl) B ycnosusx pazeumusi (UPMEHHBIX MOBAPONPOBOOSUIUX
OUREPCKUX cemell ¢ Yelblo NOSbIUEHUSI KOHKYPEHMOCROCOOHOCMU neped KOHEUHbIMU ROMPEOUMENIMU OCIPO CIOUM
80NPOC adanmayuu Y3108 IHEP2OCPEOCME K COBPEMEHHBIM CROCOOAM KOHMPOIA. Bvlnyckaemas u sxcniyamupyemas
MEeXHUKA O0NHCHA CONPOBONCOAMBCI COBPEMEHHBIMU CPEOCMBAMU U MEMOOUKAMU 051 OECKOHMAKMHO20 OnpedeieHus
MEXHUYECKO20 COCMOSIHUSL PeCcyPCOONPeOesiouUx Y3l08 U dazpe2amos Osl NONYYeHUuss 0ObeKMUGHOU KapmuHbl
MEXHUYECKO20 COCMOSIHUSL.

Knrouesvie cnosa: kopodxa nepemenuvl nepedad, OeCKOHMAKMHOe usmepeHue, 80y Wull 8al, Mexanu3m nepexiioueHus.
nepeoau, bycmep 2uOponoONCUMHOU My@dmbl, MpaKmop.
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DESIGN OF DIGITAL SYSTEM FOR DIAGNOSTICS OF RESOURCE-DETERMINING UNITS OF GEAR
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Abstract. The introduction of a digital system for diagnosing of gearbox will reduce costs during routine maintenance,
including leased equipment. (Research purpose). The research purpose is in increasing the efficiency and reliability of
diagnostic data in determining the technical condition of resource-determining units of mobile power facilities by the
introduction of digital diagnostic systems with the ability to track the dynamics of changes in diagnostic parameters
during operation to identify and detail the planned deviations from the nominal parameters, studying the extent of their
inconsistency to provide background information to both the manufacturer and the dealer service. (Materials and
methods) Authors have found that the integration focus of the study allows improving methods and tools for non-contact
assessment of technical condition, obtaining information for calculating the residual life when using direct
measurements with continuous observation of the actual change in diagnostic parameters. It was recommended to
implement a digital system of technical condition at the stages of assembly and testing of the gearbox in stationary
conditions to obtain more reliable initial data. (Results and discussion) The article shows the possibility of using a
digital system for monitoring the technical condition of resource-determining units of gearboxes for determining the
geometric characteristics of the axial and radial movement of hydraulic booster couplings, gear shifting mechanism, as
well as changes in the dynamics of the parameters of pressure and temperature of the working fluid in the operation of
the tractor on the example of the K-700A4 gearbox. It was determined that it is necessary to monitor the actual condition
and finding diagnostic parameters in nominal and permissible values in the warranty and post-warranty periods of
operation. (Conclusion) In the conditions of development of branded distribution dealer networks in order to increase
competitiveness, the final consumers are faced with the issue of adaptation of energy facilities units to modern methods
of control. Produced and operated equipment should be accompanied by modern means and techniques for non-contact
determination of the technical condition of resource-determining units and assemblies to obtain an objective picture of
the technical condition.

Keywords: gearbox, contactless measurement, leading shaft, gear controls, booster of hudraulic clutch, tractor.
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Hanvneeocmounozo omoenenun Poccuiickoii akademuu Hayk,
2. Xabapoeck, Poccuiickaa @edepauusn

Peghepam. B mawunocmpoenuu u pemMOHMHOM NPOU3BOOCEe 80CMPeOOBaHbl IKOHOMUYHbIE U IPPeKkmusHbvle
Memoovl HAHeCeHUs MemarionoKpulmull 018  YAVYUEHUs IKCHIYAMAYUOHHBIX CEOUCME U  8OCCAHOGLEHUS
pabomocnocodbnocmu demanei. OcoOeHHO MO AKMYANbHO 8 YCIO0BUAX YICECMOUEHUS DPeNCUMO8 IKCIILYamayuu
mexuuxu, pabomovl ee 6 azpeccusnvix cpedax. (Llenv uccredosanus) onoanums pesyrbmamamu uUcciedo8anull
CYyUecmsyowuti NOI0HCUMENbHBIN ONbIM NPUMEHEHUS JJIeKMPOUCKPOBBIX USHOCOCMOUKUX HOKPbIMULL 018 pabombi 8
azpeccuenoli cpede. (Mamepuanvl u memoowl) Buibpanu 6 xawecmee mamepuana noOI0ICKU NPU IAeKMPOUCKDOBOM
Jlecuposanuu cmais 435, komopas wWupoKo NPUMeHAemcs 8 Npou3eoocmee U30enull MauuHOCmMpoe s, Omaudaencs
00CMamo4HOU HAOEHCHOCbIO, NPOYHOCMbBIO, USHOCOYCMOUYUBOCTbIO. AHOOHBIMU MAMEPUATIAMU CIYHCUIU YUCTHbIE
memannet Cr, Co, Ni, a makoice dxapo- u KOPPOUOHHOCMOUKUE CHIAGbl, coldepiicawue dmu memanvl: 20X13,
14X17H2, 08X22H6T, X20H80H, 12X18HI10T, 2XH3A, BKS. Ilposoodunu xoppo3uonuvie ucnvimanus Ha oopasyax
yunuxopuuecxou popmol ouamempom 13 u evicomott 10 muniumempos ¢ 31eKmpoucKkpo8biMuU HOKPLIMUAMU, KOMOPbLe
HAHOCUNU HA PA3HbIX MeXHOLo2u1eckux pexcumax. (Pesynomamor u obcyscoenue) Buiasunu 3navumenvroe iusHue
XUMUYECK020 U (PA308020 COCMABOE HA KOPPOIUOHHYIO CHIOUKOCMb 2NeKMPOUCKPOBLIX NOKpbimui. Ommemuiu npu
npogedeHUulU IKCNePUMEHMANILHBIX UCCAe008anull 0opasyos us cmaiu Cm3 ¢ 31eKmMpouUcKpo8bMU NOKPLIMUIMU
NOA0ACUMENbHBII IPGherm OONOTHUMENLHOU XUMUKO-MEPMUYecKoll oopabomku. Hccredoganu cmpykmypy u cocmag
UBMEHEHHBIX NOBEPXHOCHHBIX CN0e8 00pa3yos, NOO0BEPSHYMbBIX INEKMPOUCKPOBOMY NeUpOBAHUIo 05t NOHUMAHUS
NPUYUHBL PA3TUYUA 3AUUMHBIX C8OUCME JJIeKMPOUCKPOBbIX NOKpbimuiil. (Bbleoost) [Ipedcmasunu pe3yromamol ananusa
XUMUYECKOU CIMOUKOCMU pA0d MYy20NIA6KUX COeOUHEHUL, C8e0eHUsl 0 3aujume XUMUYECKUM U XUMUKO-MEPMUYECKUM
Memooamu om KOppO3UOHHO20 pA3PYULeHUs USHOCOCMOUKUX NOKPBIMUL, CIPYKmMype U COCMase KOPPO3UOHHOCHOUKUX
nokpvimui Ha cmanu 45. Ipusenu npumep 3¢ppexmusHocmu npuMeHeHus: S1eKmMpoUCKPOB020 HUKENE8020 NOKPbIMUSL
0151 KOPPO3UOHHOU 3aWUmbl  MUMAaH08020 mpyoonposooa. Texnuuecku 0OOCHOBAHHBIU 6bIOOD D1EKMPOOHBIX
Mamepuanos Kax 07 obecnevenus mpeoyemol U3HOCOCMOUKOCMU NOKPbIMUsL, MAK U €20 UHEPIMHOCMU 8 OMHOWEHUY
cpeobl IKCnayamayuu cnocoocmeyem yseaudenuio pecypca obvekma ¢ DU nokpvimuem. Ilpumenenue memooos
XUMUYECKOU 3aWUmbl USHOCOCHOUKUX NOKPLIMULL MaKice 0aem NOLONCUMETbHbIN AHMUKOPPO3UOHHBLIL 3 exm.

Knrouesvle cnosa: snexmpouckposoe jezuposamue, HOKpblmue, 31eKMpPOOHbIL MAMEPUAL, UZHOCOCHOUKOCHb,
KOPPO3UOHHAS CHOUKOCTb.
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Abstract. In mechanical engineering and repair production, economical and effective methods of applying metal
coatings to improve the operational properties and restore the performance of parts are in demand. This is especially
true in conditions of tightening modes of equipment operation, its operation in aggressive environments. (Research
purpose) The research purpose is supplement the existing positive experience in the use of electric spark wear-resistant
coatings for work in an aggressive environment with the research results. (Materials and methods) 45 steel, widely
using in the production of mechanical engineering products, characterizing by sufficient reliability, strength, wear
resistance, was chosen as the substrate material for electric spark alloying. Anode materials were pure metals Cr, Co,
Ni, as well as heat-and corrosion-resistant alloys containing these metals: 20H13, 14HI17N2, 08H22N6T, H20NSON,
12HI8N10T, 2HN3A, VK8. Corrosion tests were carried out on cylindrical samples with a diameter of 13 and a height
of 10 millimeters with electric spark coatings, which were applied at different technological modes. (Results and
discussion) We have revealed significant influence of chemical and phase compositions on corrosion resistance of



electric spark coatings. The article describes the positive effect of additional chemical and thermal treatment during the
experimental studies of samples made of St3 steel with electric spark coatings. The structure and composition of the
modified surface layers of samples subjected to electric sparking alloying were studied to understand the reason for the
difference in the protective properties of electric spark coatings. (Conclusion) The article presents the results of the
analysis of the chemical resistance of a number of refractory compounds, information on the protection of chemical and
chemical-thermal methods from corrosion destruction of wear-resistant coatings, the structure and composition of
corrosion-resistant coatings on 45 steel. An example of the effectiveness of the use of spark nickel coating for corrosion
protection of titanium pipeline. Technically justified choice of electrode materials both to ensure the required wear
resistance of the coating and its inertness in relation to the operating environment contributes to the increase in the life
of the object with EI coating. The use of chemical protection methods for wear-resistant coatings also gives a positive
anti-corrosion effect.
Keywords: electric spark alloying, coating, electrode material, wear resistance, corrosion resistance.

For citation: Ivanov V.I., Kozyr’ A.V., Konevtsov L.A., Aulov V.F. Iznoso- i korrozionnostoykiye elektroiskrovyye
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Pegpepam. CALS-mexnonozuu nonyuunu akmuenoe pazeumue 8 Poccuu ¢ xonye XX 6exka 6 pasnuyHuIXx ompacisax
npomviuunennocmu.  Cmpameeus CALS  npedycmampugsaem — co30anue  un@OpMayuoHHo20  NpoCMpancmed
npeonpusmus, NO360AI0WE20 XPAHUMb UHDOPMAYUIO 8 DTIEKMPOHHOM GUOE U BLICMYNAIOWE20 KAK eOUHbBII UCTNOYHUK
OaHHbIX O BCeX YUACMHUKOB JICU3HeHH020 yukia uzdemus. (Llenv uccredosarnus) O60cHOBamMb B03MOICHOCHIL
UCNONBL308AHUA YUPDPOBLIX MEXHONI02UN HpU  GOpMUpo8anuu pecypcocbepezaroujeli 3K01020-0pUEHMUPOBAHHOU
cucmemvl YMUIU3aAyuy CenbCKoXo3aucmeenHou mexHuku. (Mamepuanvl u memoovy) Hemeepmas npomviuiieHHAS
pesonoyus npedycmampusaenm MakKCUMAlIbHOE UCHOIb308aHue 21o06anvHblx cemell. llokasanu, 4mo OCHOBHBIM
0bvexmom 3moul UHOYCmpuu cmana oopadamvleaowds NPOMbIULIEHHOCMb, KOMOopas, Nompebisisi OCHOBHYIO 000
MamepuanbHulX pecypcos, NOCMOAHHO pacwupsem obvemsvl U accopmumenm evinyckaemou npooyxyuu. CALS-
MEeXHON02UU AKMUBHO DPA3BUBAIUCL 8 HOCAEOHUe 200bl 6 pPA3IUYHbIX OMPAcisax npomsiuiieHHocmu Poccuu.
Paspabomanu konyenyuro pazeumusi OAHHO20 HANPAGIEHUS, KOMOPAs 6 HAcmosujee 6peMs peaiusyemcs u
MoOepHusupyemcs. (Pesynomamuvl u obcyscoenue) Ommemunu, 4mo 86e0eHue pacuiupeHHou omeemcmeeHHOCmu
npouszgooumenetl NPOOYKYUuU 3a YMuiu3ayuo 6bl6e0eHHOU U3 IKCNLYAMAYUU MEXHUKU CIAIO ANCHEUUUM WUALOM O
nepexoda Ha co30auHyio KoHyenyuro. Pazeumue 6 Poccuu ompaciu uUHGOPMAYUOHHBIX MEXHON02UU OOJIHCHO
0X8amMbI8AMb  BANCHEUWIUE IIEMEHMbL JHCUSHEHHO20 YUKIA NpoOyKyuu. Buoiasuiu, umo yugposvie mexnonocuu
N0360AI0M ORPedeIsimb 3ampamsl HA HPOBedeHuUe ONpedeleHHbIX ONepayuli Ha NPOMANCEHUU HCUSHEHHO20 YUKIA
NPOOYKYUU, 6 MOM HUCTIe 3aMPambvl Ha peMonm U ymuauzayuio mexuuku. (Bvigoov) BUM paspaboman psao npoexmog
MoOenell pecypcocbepe2aruux dK0I020-0PUSHMUPOBAHHBIX CUCTIEM YIMUTUZAYUL CETbCKOXO3SUCMBEHHOU MEeXHUKU HA
PECUOHATILHOM  YPOBHE ¢  UCHONb30BAHUEM YUPPOBbIX MeXHOIo2Ul (07151  A2PONpOMBIUIEHHO20 KOMNLEKCA
Kpacrooapcroeo kpas, Pszanckotl, Bopownesicckoii obracmeti).

Knrouesvie cnoea: ymunuzayusi MexXHUKY, Klaccupurayus, yupkyaapHas 5KOHOMUKA, pecypcocbepedicenue,
HCUSHEHHBI YUK NPOOYKYUU, uHopmayuonnsvie mexronoauu, CALS-mexunonocuu, cmanoapmoi.
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THE USE OF DIGITAL TECHNOLOGIES IN THE FORMATION OF THE DISPOSAL SYSTEM FOR
DECOMMISSIONED EQUIPMENT
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Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation

Abstract. CALS-technologies were actively developed in Russia at the end of the 20th century in various industries.
The CALS strategy provides the creation of an enterprise information space that allows storing information in electronic
form and acting as a single source of data for all participants in the product life cycle. (Research purpose) The research
purpose is justification of digital technologies in the formation of resource-saving eco-oriented system of utilization of
agricultural machinery. (Materials and methods) The fourth industrial revolution involves the maximum use of global
networks. The article shows the main object of this industry became the manufacturing industry, which, consuming the
bulk of material resources, is constantly expanding the volume and range of products. CALS-technologies have been
actively developing in recent years in various industries of Russia. The article describes the concept of development of
this direction, implementation and modernization (Results and discussion) The article notes that introduction of the
expanded liability of manufacturers for the disposal of decommissioned equipment became an important step for the
transition to this concept. The development of the information technology industry in Russia should cover the most
important elements of the product life cycle. We have revealed that digital technologies make it possible to determine
the costs of certain operations during the housing and communal services, including the costs of repair and disposal of
equipment.(Conclusion) FGBSI FSAC VIM has developed a number of models of resource-saving eco-oriented systems
for utilization of agricultural machinery at the regional level using digital technologies (for agriculture of the
Krasnodar, Ryazan, Voronezh regions).

Keywords: equipment utilization, classification, circular economy, resource saving, product life cycle, information
technologies, CALS-technologies, standards.
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Pegpepam. OOnum u3 603MONCHBIX nymell NOBbIULEHUS NPOU3BOOUMENIbHOCNU DNeKMPOUCKPOBOL 00pabomKu u
U3HOCOCMOUKOCIU 2NIeKMPOUCKPOBLIX NOKPLIMUL ABNIAEMC CO30aHUE 8 HUX HAHOKPUCMALIUYECKOU CHPYKMYpb.
(Lenv uccnedosanusn) Pazpabomams MeXHOIOUI) YHPOUHEHUS PediCYWux HNOBEPXHOCMEU NANbYes HCAmoK
3EPHOYOOPOUHBIX KOMOAUHOB 2NEKMPOUCKPOBLIMU NOKPHIMUAMU U3 HAHOKPUCMANIUYecKo20 chaasa. (Mamepuanvt u
Memoovl) Buibpanu 6 kauecmee 06vexma ucciedo8anul naibybl HCAmox Hauboee pacnpocmpaHeHHblX CO8PEeMEHHbIX
omeyecmeeHHbIX U 3apy0ediCHblX  3ePHOYOOPOUHLIX  KOMOAUHOB8,  YNPOYHEHHbIe U3HOCOCMOUKUMU
HAHOKPUCTNATIUYECKUMU HOKPHIMUAMU. Pexomendosanu 06a mMapupyma ux YnpouHeHus 8 3a6UCUMOCMU OM U3HOCA
nanvyes. OOOCHOBANU UCHONBL30BAHUE HAHOKPUCMAIUYECKO20 CNIABA 6 KA4eCmee IAeKMPOOHbIX MAMepuaios npu
271eKmpouUcKkposoli obpabomrke. (Pezyromamol u obcysicoenue) Pazpabomanu cxemy munogoco mexHoai0cU4eckozo
npoyecca YNpouHeHUus NAIbYe8 IHCAMOK 3ePHOYOOPOUHLIX KOMOAUHO8 INIeKIMPOUCKPOBHIMU NOKPLIMUAMU U3
HAHOKpucmaiiuieckoeo cniasa. Illpogepunu 6 npouzeo0cmeeHuvlx YCiousx 3@hoeKmusHocms papadomaHuoll
mexHonoeuu. Ilocmpounu 3a8ucumocmu U3HOCA PeXCyujux NO8ePXHOCMell NAIbYEE HCAMOK OM UX HApAObOmKU U 0alu
OYEeHKy Uux uzHococmouxocmu u pecypca. (Bvigoowl) Ilpednodcunyu mexHono2uto YHPOUHEHUs NANbYes HCAMOK
3EPHOYOOPOUHBIX KOMOAHOG INEKMPOUCKPOBHIMU NOKDHIMUAMU U3 HAHOKPUCALIUYECKO20 CHAABA. Y CMAHO8UI, YO
HaHecenue HA pexcyujue NOBEePXHOCU NAAbYE8 HCAMOK JIEKMPOUCKPOBHIX NOKPLIMUL U HAHOKPUCMALIULECKO20
CNaea no3eoJislem noGulCUmMd UX UsHococmotixocmn 6 1,7-2,2 paza no cpaguenuio ¢ ceputinbimu, a pecypc 6 1,4-2 pasa.

Kniouesvle cnosa: pesicywuii annapam icamox, dNeKMPOUCKPO8as 00pabomKa, 1eKmpouUcKkpogoe HoKpbimue,
HAHOKPUCMANIUYECKUL CRIA8, U3HOCOCHOUKOCHb.

Joas uuruposanus: Konomeiiuenko A.B., Kysnenos 10.A., Kpasuenko U.H., Ky3nenos U.C., JlaGycosa T.A., Mumina
3.H. VnpouHeHne W3HOILIEHHBIX JeTalied pEXYIIEro amnmapara >XaTOK HW3HOCOCTOMKMMHM HAHOKPUCTAITHYECKUMU
nokpeitusiMuy // Texamaeckuit ceppuc mammH. 2019. N4(137). C. 118-126.
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Abstract. One of the possible ways of increasing the performance of electric spark processing and the wear resistance
of electric spark coatings is creating a nanocrystalline structure in them. (Research purpose) The research purpose is
development of a technology for hardening the cutting surfaces of pins of the headers of combine harvesters with
electrospark coatings of a nanocrystalline alloy. (Materials and methods) We have chosen as the object of research the
pins of headers of the most common modern domestic and foreign combine harvesters, reinforced with wear-resistant
nanocrystalline coatings. Authors recommend two ways of their hardening depending on wear of pins. The use of
nanocrystalline alloy as electrode materials in electric spark processing was substantiated. (Results and discussion)
The article describes a scheme of a typical technological process of strengthening the pins of harvesters with electric
spark coatings made of nanocrystalline alloy. The efficiency of the developed technology was checked in production
conditions. Wear of cutting surfaces of pins on their operating time was obtained and their wear resistance and resource
were estimated. (Conclusion) The article proposes a technology for strengthening the pins of harvesters with electric
spark coatings of nanocrystalline alloy. It was found that the application of electric spark coatings and nanocrystalline
alloy to the cutting surfaces of the header’s pins allows to increase their wear resistance by 1.7-2.2 times compared to
the serial ones, and to increase the resource by 1.4-2 times.



Keywords: cutting machine header, electrospark processing, electrospark coating, nanocrystalline alloy, wear
resistance.
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Baaoumup Ilempoeuu Heanos, 0okmop
mexHuYecKux Hayk, npogeccop;

Tamovsana Bnaoumupoena Buzcepuna, kanouoam
mMexXHUYeCcKUx HayK, 0oueHm

Ilonoyxuii 2ocyoapcmeennwiit ynugepcumen,

2. Hoeononouk, Pecnyonuka benapyco

Peghepam. Obvschenue ymenvuienus OIUHbl KOIEHYAMBIX 8ANI08 ABMOMOOUNBHBIX Ogueamenell 6 pe3yibmame ux
Haniasku u 060CHOBAHUe MeP, YMEHbUAIWUX 3ny depopmayuro, npedcmagisem cobou akmyanvhyro zaoady. (Llenw
uccnedosanus) Buviseumv npuuunvi, 0bycrogiusaiowue yKopauugaHue KOJIEHUAMbIX 8al08 NpU HANIaéKe ¢ Ux
KOJUYeCMBEHHOU OYeHKOU, U 000CHO8amb Mepbl, yMeHbuaowue obvem smoeo aenenus. (Mamepuanvl u mMemoovt)
Hcceneoosanu cmanvhvle KoneHuamvle 8anvl ogueamenei. Hanocunu na wietiku 6anoe 0ccmanogumenbHoe nokpvlimue
oyeoeou nanaaskou uz npoeonoxk 1,6Ce-08X13 umu Y7 6 cpede zawumnozo eaza [Ar+(20-30 npoyenmos CQO3)].
Hzmepunu onuny demanu 00 u nocie goccmanogienus. M3yuunu pacnpedenenue memMnepamypvbl Mamepuaid, Kaxk no
NOBEPXHOCU 0emanl, MaK u 8 ee 2AyOuHe MemoooM KOHEeUHblX 9aeMeHmos ¢ ucnorvzoganuem T-FLEX-ananusza.
(Pesynvmamul u 06cysxcoenue) Boisguau, umo OMUuHA KOAEHYAMbIX 84108 NOCJIe HECKOMbKUX HANIABOK YMEHbUAEMC S 00
3 munnumempa. Ycmanosunu 3a8ucumocms aunetinou oepopmayuu eara. Onpedenunu, Ymo HAnPANCeHUs. COHCaAmus 8
mamepuane demanu 6 2,8 paza MeHblie HANPINCEHUL PACMAJICeHUs. 8 Mamepuane noxkpvimus. Ommemunu, 4mo
3HAYeHUe PpAcmAcUBAIOWUX HANPAICEHUL 8 Mamepuane NOKpublmus OIU3KO K npeoery e2o NPOYHOCMU, NOIMOMY 8
ROKPbIMULU 00PA3VIOMCs MUKPOMPEWUHDBL, CHUNCAOWUe YCMAIOCMHYI0 NpoYyHocmb Oemanu. (Bvieoodwt) Onucanu
MEXAHU3M  0CE8020 OeDOPMUPOBAHUS HANIABIEHHO20 KOLEHYAMO20 6AAd, YCMAHABIUSAIOWUI GIUSHUE MO0V
ynpy2ocmu, memMnepamypy Hazpeeéa u Kodp@uyuenma IUHeH020 PACUUPEHUST MAMEPUANO8 80CCMAHABIUBAEMO20
u30enus U NOKPLIMUsL U PA3Mepbl HAHOCUMO20 BANUKA MAMEPUANA HA HANPANICEHUS 8 NOKPLIMUU U OCHOBHOM
mamepuane. Haubonvuiee enusnue na oegopmayuto, a, cied08amenvHo, HA YKA3AHHbIE HANPSNCEHUsT OKA3bléaem
memnepamypa Hazpesa Mamepuana NOKpulmus 1 KodQpouyuenm IuHeiH020 pacuupenis Mamepuailos noKpblmus u
3aeomosku. Yucio HanIasox ueex 8anog HeoobXo0UMO COKpamums 00 08YX 8 meyenue 8ce20 CPOKAa UX CyHcOvl.

Knrouesvie cnosa: xonenuamulii 841, 0CCMAHOGIEHUE, HANLABKA, 0ehOPMUPOBAHUE, MEMOO KOHEUHbIX DIIeMEHMO8,
T-FLEX-ananus.

Jas uutupoBanus: VsanoB B.I1., Burepuna T.B. Jledopmarum KOIEHYATHIX BajOB MPU MX BOCCTAHOBJICHUH C
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DEFORMATIONS OF CRANKSHAFTS AT THEIR
RECOVERY USING SURFACING
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Abstract. The explanation of the reduction in the length of crankshafts of automobile engines because of their
surfacing and the justification of measures of reducing this deformation is an urgent task. (Research purpose) The
research purpose is identification of the reasons for shortening the crankshafts during surfacing with their quantitative



assessment and justification of measures for elumination this phenomenon. (Materials and methods). The authors have
studied steel engine crankshafts. A reducing coating was applied to the shaft necks by arc surfacing of 1.6 SV-08Kh13
or U7 wire in a protective gas medium [Ar + (20-30prozentos CO:z)]. The length of the part was measured before and
after recovery. The temperature distribution into the material, both over the surface and in its depth, was studied by the
finite element method using T-FLEX analysis. (Results and discussion). The length of the crankshafts after several
surfacing is reduced to 3 mm. The dependence of linear shaft deformation is identified. Compression stresses in the
material of the part are 2.8 times less than tensile stresses in the coating material. The value of tensile stresses in the
coating material is close to its tensile strength; therefore, microcracks are formed in the coating, which reduce the
fatigue strength of the part. (Conclusion). The article describes the mechanism of axial deformation of the surfaced
crankshaft, describes the effect of the elastic modulus, heating temperature and linear expansion coefficient of materials
of the restored part and coating and the dimensions of the surfaced material roller on stresses in the coating and the
main material. The greatest influence on the deformation, and on the described stresses is exerted by the heating
temperature of the coating material and the coefficient of linear expansion of the coating materials and the workpiece.
The number of surfacing of the necks of the shafts must be reduced to two during the entire period of their service.
Keywords: crankshaft, restoration, surfacing, deformation, finite element method, T-FLEX analysis.
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Peghepam. Basicuetiweti 3a0aueli cCOBPEMEHHO20 CeNbCKOX03AUCMBEHHO20 NPOUZBOOCMEA CIHAHOBUMCS PAYUOHATLHOE
UCNONL306AHUE UMEHOUWUXC MAMEPUATLHBIX pecypco8. H3-3a HU3KOU CMEHHOCTU NAPKA MAWUH RPOUCX00UM CIApeHUe
PECYPCOOnpedensiiouux 31eMeHmMO8 MeXHUKU, CONPOBOANCOAIOUEECs] CHUNCEHUEeM NOKA3amenel ux 001208€eYHOCIU 00
kpumuyeckoz2o yposus. (Llenv uccredosanus) CHusumv 3Hepeo3ampamvl U HOSbICUMb dPDexmusHocms npoyecca
B80CCIMAHOBIIEHUSI MEMATIOEMKUX KOPNYCHBIX demaneli banoadicuposanuem. (Mamepuanvt u memoowvt) Ommemuau, Ymo
HAOEHCHOCMb MAWUHBL 8 3HAYUMEbHOU Mepe Onpedeisiemcs pabomocnocobHOCmblo demanei MpPaHCMUccuu, 6
YACTMHOCMU, MANCEN0 HASPYHCEHHBIX KOPHYCHBIX Oemanell 3a0HUX MOCTO8: PYKAB08 NOLYOCEl KOJIeCHO20 mpaKmopa u
KOJICYX08 Ougppepenyuana 2py308020 a8momooOUiss, NpoyeHm GblOPAKOSKU KOMOPBIX HPU KANUMALLHOM DEeMOHME
cocmaensiem bonee 60 npoyenmos. Onpedenunu, umo Cywecmeyruue MmMexXHOI02UU B0CCMAHOBGNCHUS NOOOOHBIX
MemanioemMKux Oemaiel He 00ecneuusarom HeoOX0OUMbl YPO8eHb 00A208€YHOCMU U NOMPEOHOCHb DEeMOHMHBIX
npeonpusimuii 6 3anuacmsx. (Pezynomamor u o6cyscoenue) [pednosxcunu opuesunanbHoe peuieHue KOMIIEKCa 6ONPOCO8
no co30anuio IhGexmusHoco cnocodba B0CCMAHOBNICHUS. KOPHYCHBIX Oemanel, umernwux oegexmsvl 6 patioHe
nocadounvix mecm noo nodwunuuku. Ilokazanu, umo O ROGbLUEHUs 3ANACAd NPOYHOCMU U PABHOMEPHO20
pacnpeodeneHusi HanpsajCeHUull No CeYeHuto NOCAOOYHO20 MeCma N00 NOOUUNHUK HEeO0OX0OUMO UCHONb308AMb CNOCOO
MHO2O0CTIOUHO20 JIeHMOYH020 banoadxcuposanus. (Beieoovl) Teopemuuecku ycmanoieHO U IKCHEPUMEHMATbHO
NOOMBEPIHCOEHO, YMO HA NOBEPXHOCMb BOCCMAHABIUBACMOU 0emalu YerecoobpasHo HaHocums He boaee 3-4 croes
banoaxcnot  cmanvnou  aeumsl.  Cnocob  6occmanoeieHus — Oemaiell  MHO2OCAOUHbIM — OAHOANCUPOBAHUEM,
paspabomanuvii 6 Capamoeckom 20CyOAPCMEEHHOM AZPAPHOM YHUSepcumeme, umeenm 6blCOKUll Kodpguyuenm
UCNONb306AHUSL PEMOHMHBIX MAMEPUanos, obecnedusaem YCmpaHeHue 0e@exmos NOCAOOUHbIX MeCH KOPNYCHbIX
demarneti u cnocobCcmayem nOGbLUEHUIO 3aNaAca Ux NPOYHOCHU.

Knroueesvle cnosa: kopnycrnaa demans, 8e0yuuli MOCH, KOAECHbLU MPAKMOP, 80CCMAHO8IeHUe, OAHOAMXCUpO8aHue,
00/1208€4HOCMb, PecypC.



Jass uutupoBanus: Pynux .., borateipeB C.A., Jlsanskun B.II. IloBblmieHue pecypca KOPIyCHBIX JeTayeit
6anmaxupoBanueM // Texamdeckuit cepuc MammH. 2019. N4(137). C. 136-143.

INCREASING THE LIFE OF BODY PARTS BY BANDING

Feliks Ya. Rudik’, Dr.Sc.(Eng.), professor;

Sergey A. Bogatyrev', Dr.Sc.(Eng.), professor;

Valentin P. Lyalyakin®, Dr.Sc.(Eng.), professor, chief specialist

ISaratov state agrarian University named after N.I. Vavilov,

Saratov, Russian Federation

2Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation

Abstract. The most important task of modern agricultural production is the rational use of available material
resources. Due to the low renewal of the machines fleet, there occurs aging of resource-determining elements of
machines, accompanied by a decrease in their durability to a critical level. (Research purpose) The research purpose
is to reduce energy consumption and improve the efficiency of the recovery process of metal-intensive body parts
banding. (Materials and methods) The article notes that the reliability of the machine is largely determined by the
efficiency of the transmission components, in particular, heavily loaded housing parts of rear axles: axle sleeves of
wheeled tractor and covers of differential of truck, the percentage of rejection of which during repair is over 60 percent.
It was found that the existing technologies for the restoration of such metal-intensive parts do not provide the necessary
level of durability and the need for repair companies in spare parts. (Results and discussion) The article proposes an
original solution to the complex of issues in creation an effective way of restoring the body parts that have defects in
the area of bearing seats. It was shown that in order to increase the reserve of strength and uniform distribution of
stresses across the cross-section of the bearing seat, it is necessary to use the method of multilayer tape banding.
(Conclusion) It is theoretically proved and experimentally confirmed that it is advisable to apply no more than 3-4
layers of bandage steel tape to the surface of the restored part. The method of restoring parts with multilayer banding,
developed in the Saratov state agrarian University, has a high coefficient of use of repair materials, ensures the
elimination of defects in the seats of body parts and increases their strength.

Keywords: body part, driving axle, wheeled tractor, renewal, banding, longevity, resource.

For citation: Rudik F.Ya., Bogatyrev S.A., Lyalyakin V.P. Povysheniye resursa korpusnykh detaley bandazhirovaniyem

[Investigation of the surface layer of electric spark coating]. Tekhnicheskiy servis mashin. 2019. N4(137). 136-143 (In
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METO/AbI AE3ATPET'ALIM HAHOCTPYKTYPHBIX IIOPOLIKOB

Anamonuii Banenmunosuu @edomos, KaHOuoam mexHu4ecKux HayKx,

6eoyuuil HayuHbLIl COMPYOHUK, e-mail: fedotov48@list.ru;

Dedepamuenvlii HAYUHBLIL azpoundicenepuvlii yenmp BUM,

Mockea, Poccuiickan @edepayusn

Pegpepam. Oonum u3 3¢hphexmusHbIX HANPAGReHUll UHHOBAYUOHHO20 PA3EUMUSL 8 ACPONPOMBIUIEHHOM KOMNIEKCe
CMano UCNOIbL308AHUE HAHOMEXHON02Ul U HaHomamepuanos. 11o cpasnenuio ¢ NOpoOWKAMU MUKDOHHO20 pasmepd
HanonopowKky 061a0arm 6onvuleli A02e3UOHHOU U AYMO2e3UOHHOU AKIMUBHOCMbIO, YMO NOBbIUAen CKIOHHOCb K
azpe2uposanuio u ymeHvuaem ux yewHvle kavecmed. (L{env uccneoosanus) Oyenums dQphexmusHocms pa3IUYHbIX
DuBUKO-XUMUYECKUX Mem0o008 Oe3azpe2ayuil HAHOCMPYKMYPHBbIX NOPOUWKO8 U COXPAHEHUE 0e3a2pecuposantozo
cocmosiHus. npu  ux npumenenuu. (Mamepuaroer u memoowvy) B3zinu 68 Kauecmee 00veKmMa UCCIE008AHUS
HAHOCMPYKMYPHblEe OKCULUOPOKCUO ANIOMUHUS (Demum), NOYHeHHbIll 2UOPOMEPMANLHOIM CUHINE30M U MEemOOOM
nepeocaxcoeHus, u oxcud amomunus. Hccredoganu eausHuUe YIbMPA38YKA, UMHYILCHO2O0 IHEPIemuiecKo2o
8030elicmeus, NOMOAA 8 WAPOBOU U HONCEBOU MENbHUYAX, CYUKU NAPOM 8 KOMOUHAYUU C CYUIKOU Memodom copoca
0asneHUsA, MEXAHOXUMUYECKOU aKkmueayuu Ha 3¢ggexmusnocms dezazpecayuu nopowika bemuma. (Pesyrvmamor u
obcysicoenue) Iloxasanu, umo 3¢pghexmusnvimu memooamu oezazpe2ayuu CyCneH3uu bemuma u yseaudeHust y0eavHoll
nosepxHocmu 6 2,5 pasa oxazauiucs Memoobvl CYUWKU nepecpemsim Napom, COBMEWEHHbIE C MEMOOOM COpPOCca 0asieHUs,



UMNYIbCHOE 3JHepeemuyeckoe 6o3oelicmeue U mexanoxumuyeckas axkmueayus. Onpedenunu, umo Hazpesauue
ROPOWKO8 bemuma, npUeoOUm K NOIYYEHUI0 OE3600HBIX 0e3a2PecUuPOBaARHbIX POPM OKCUOA amtoMuHus. Boisieunu, umo
68edeHIe 0e3a2PecUPOBanHO20 NOPOUKA DeMuma 6 anOMOMAMPUYHbIE KOMNO3UMbL CHUJICAEm MEMNEPAmypy
cnekanus, nosviuiaem mpeuwjuHocmoukocms Ha 36-38 npoyenmos. Ycmauosunu, umo 6 mpubomexHuke 68eoeHue
bemuma 00 2-x pasz coxkpawjaem epems npupabomxu, kodgguyuenm mpenus u usHoc. (Bvleoowt) Dghgexmusnvimu
Memooamu Oezazpe2ayuu CYCNEH3UU UCXOOHO020 NOPOUWIKA OeMuma 6 600e CIYJCam UMNYIbCHOE dHepeemudecKoe
go30elicmeue U Mmexanoxumuveckas obpabomra. Cnocob cywku CycneH3uu nepecpemviM GOOSIHbIM NAPOM 8
KOMOUHAYUU C CYUKOU nymem copoca 0asienuss N036010M NOIYHUMb CYXOU 0e3azpecupo8anHblll NOPOULOK bemuma.
Tepmuueckas obpabomxa bGemuma nNpugoOUm K NOJYUEHUIO 0€3a2PecUpo8anHO20 NOPOWKA OKCUOA QIOMUMUSLL.
Coxpanenue 0e3azpecupo8anno20 COCMOSHUS 603MOICHO NYMeM NPUMEHEHUsL ROBEPXHOCHHO-AKMUBHBIX 6EUECE WU
CO30aHUL MAMPUYHBIX KOMIOZUYULL.

Knrouesvle cnosa: acpeeayus, HAHOCMPYKMYPHblE HOPOUIKY, OKCUSUOPOKCUO U OKCUO ANIOMUHUS, CYUIKA,
KOMRO3UYUSL.

Jas nurupoanmsi: PenoroB A.B. Metonapl aeszarperanyy HaHOCTPYKTYPHBIX HMOPOIIKOB // TeXHHUUECKHH cepBHC
manmH. 2019. N4(137). C. 144-151.

METHODS OF DISAGREGATION OF NANOSTRUCTURAL POWDERS

Anatoliy V. Fedotov, Ph.D. (Eng), leading researcher
Federal Scientific Agroengineering Center WIM,
Moscow, Russian Federation
Abstract. One of the effective directions of innovative development in the agricultural sector is the use of
nanotechnology and nanomaterials. Compared to micron-sized powders, nano-sized powders have greater adhesive
and autogesion activity, which increases the tendency to aggregation and reduces their valuable qualities. (Research
purpose) The research purpose is evaluation of the effectiveness of various physicochemical methods for the
disaggregation of nanostructured powders and the preservation of a disaggregated state when applying. (Materials and
methods) Nanostructured aluminum hydroxide (boehmite), obtained by hydrothermal synthesis and the method of re-
precipitation, and aluminum oxide were taken as the object of study. The article presents the results of the study on
influence of ultrasound, pulsed energy, grinding in ball and knife mills, steam drying in combination with pressure relief
drying, mechanochemical activation on the efficiency of disaggregation of boehmite powder. (Results and discussion)
It has been shown that effective methods of disaggregating boehmite suspension and increasing the specific surface
area by 2.5 times are the methods of drying with superheated steam combined with the method of pressure relief, pulsed
energy and mechanochemical activation. Heating boehmite powders results in anhydrous disaggregated forms of
alumina. The introduction of disaggregated boehmite powder in aluminomatrix composites reduces the sintering
temperature and increases crack resistance by 36-38%. In tribotechnology, the introduction of boehmite reduces the
running-in time up to 2 times, friction coefficient and wear. (Conclusion) Effective methods for disaggregating a
suspension of the initial boehmite powder in water are pulsed energy and mechanochemical treatment. The method of
drying the suspension with superheated steam in combination with drying by pressure relief allows to obtain a dry
disaggregated boehmite powder. Heat treatment of boehmite results in a disaggregated alumina powder. Preservation
of a disaggregated state is possible by applying a surfactant or creating matrix compositions.
Keywords: aggregation, nanostructured powders, oxyhydroxide and alumina, drying, composition.

For citation: Fedotov A.V. Metody dezagregatsii nanostrukturnykh poroshkov [Methods of disagregation of
nanostructural powders] . Tekhnicheskiy servis mashin. 2019. N4(137). 144-151(In Russian).

BOCCTAHOBJIEHUE ITIOCAJIOYHBIX OTBEPCTHUM
KOPIYCHBIX JETAJIEA TATBbBAHUUYECKUMM MMOKPBITUSAMHU

Braoumup Muxaitnoeuu FOoun', 0okmop mexnuueckux nayx, npogeccop;
Muxaun Hukonaeéuu Buxapes', cmapwuii npenooasamens,

e-mail: eitsm@rgazu.ru;

Jmumpuii Bopucosuu Cnunko’, kanouoam mexnuueckux HayK, 00yeHm
!Poccuiickuii zocyoapcmeennsiil azpapHslil 3a04nbLil yHUSEPCUNEM,



2. banawuxa, Poccuiickana @edepayus;

2eoepanvuviii nayunwiii azpounscenepusiii yenmp BUM, Mockosckuii
2ocyoapcmeennstii mexuuueckuil ynusepcumem um. H. 3. Baymana,
Mockea, Poccuiickas @edepanusn

Pedepat. [Tokasanu ponb raabBaHUYECKUX MOKPBITHH NPH BOCCTAHOBICHUH JETANEH, IPEUMYIIECTBA BOCCTAHOBIICHUS
JleTallel TajJbBaHMYECKUMH MOKPBITUSAMHU Tepel] APYTUMHU crioco0aMu, TPUBENIN XapaKTepPUCTUKH M CBOWCTBA MOKPBITHIA,
MOJYYEHHBIX TaIbBAHMYECKHM JKEJIE3HEHHEM U LIUHKOBAHUEM, NIOJI0KUTEIbHBIE U OTPULATEIBHBIE CTOPOHBI CEPHOKHCIIBIX U
XJIOPUCTBIX 3JIEKTPOIUTOB, NMPHUMEHsEMbIX INpu >xenesHeHuu. (Llenp uccnenoBanus) IToBBICUTH CKOPOCTh HAHECEHMS
KENE3HbIX M IIMHKOBBIX T'aJlbBAHMUYECKMX MOKPBITHH NPH BOCCTAHOBIEHUU IOC3J0YHBIX MOBEPXHOCTEH OTBEPCTUI
KOpPITyCHBIX H JApyrux netanei. (Marepuansl u meronsl) IlpoBenm wucciemoBaHusi Ha YCTAaHOBKE Ul HAHECEHHS
rajJbBAaHUYECKUX MOKPBITUA Ha BHYTPEHHHE MOBEPXHOCTHU JETaleld, UCIONb3ysl aKTUBATOPbI, KOTOpPbIE IMPUMEHSIOT MpU
XKeJIe3HEHUH U IUHKOBaHMUH. (Pe3ynbrathl u obcyxaenue) BousBuian, yTo Hanbojee 3HAaYUMbIM (hPaKTOPOM, BIIMSIIOIIUM Ha
CKOpPOCTb OCAXJI€HMS KeJle3a Ha U3HOLICHHBIE TOBEPXHOCTH BOCCTAHABIMBAEMBIX JIETalel MPU PEMOHTE MAIIUH, CIIyKHT
MJIOTHOCTH ToKa. [ToBbicuiu mioTHocTH Toka A0 300 ammep Ha KBaJpaTHBIA NEUUMETp MyTEM BBEICHUS Bpallaromencs
nepOpUPOBAHHON ITEPETOPOAKH MEXTY KaTOIOM — JIETANIBIO U PACTBOPUMBIM aHOIOM, KOTOPBIH KOMIICHCUPYET 00eIHeHNE
3JIEKTPOJIUTA B IPUKATOAHOM IPOCTPAHCTBE HOHOB ABYXBAJIEHTHOTO JKele3a, cTadunu3upyeT pH anexTponura n yMeHbIIaeT
coJep:KaHue MIPOKCHA KeJle3a 3a CUET MPOKaYMBaHKsI CO 3HAUUTENBHOI CKOPOCTBIO MEXKY HUMH CBEXKET0 3JIEKTPOIINTA.
PaccMotpenu mpo6iaeMbl, BOSHUKAIOIIUE NMPU HAHECCHUM TalbBAHWMYECKHUX IMOKPBITHH W OCHOBHBIC HANPABICHHS IO UX
pemennto. Ilokazanyu nepcrneKTUBBl MPUMEHEHUS LIMHKOBBIX MOKPBITHH Ui BOCCTAHOBIIEHHS BHYTPEHHHMX IOBEPXHOCTEH
netaneit. IlogHsnu pabodyro mIoTHOCTH Toka 1o 100-150 amnep Ha KBagpaTHBINA JEHUMETp 3a CUET aKTHUBUPOBAHUSI KATOTHOM
MOBEepPXHOCTH. OTpeneNniy, 4T0 CKOPOCTh HAHECEHUS IIMHKOBBIX MOKPBHITUI COCTaBisIeT 16-25 MUKPOMETPOB B MHUHYTY.
HeBbIcokast TBEpAOCTh LMHKOBBIX HOKPBITHN IO3BOJSIOT NMPUMEHATH MX Ui BOCCTAHOBIJIEHHs IOCAJOYHBIX MECT MOJ
NOAIUIHUKY. (BbIBOABI) DKCIEPUMEHTAIBHBIMU UCCIIEIOBAHUSIMU ONPEACIIIIN YCIOBUS IEKTPOJIN3a MIPH XKEIC3HEHUH U
[IMHKOBAaHHUHM, OOECIICUNBAIOIINE 3HAYUTEIFHOE YBEIWYEHHE KaTOJHOW IUIOTHOCTH TOKAa M CKOPOCTH HAHECEHUS STHX
MOKPBITHH IPU BOCCTAHOBJIEHUH IIOCAJOUHBIX OTBEPCTUI KOPITYCHBIX JeTaeil.

Kniouesvie cnosa: Boccmanoenenue, Oemanu, 2anb8aHuiecKue, KOMNOSUYUOHHbIE NOKPLIMUA, JiceNe3HeHUe,
YUHKOBAHUE, KAMOOHAs NIOMHOCMb MOKA, NepPOPUPOBAHHAs Nepe2opPoOKd, aKmueamop.

Jast uurupoBanus: IOnun B.M., Buxapes M.H., Ciunxo /I.b. BocctanoBieHHne nocafouHbIX OTBEPCTHM KOPITyCHBIX
neTanell TabBaHMYeCKUMU MOKpeITUsMu // Texuamdeckuit cepuc MammH. 2019. N4(137). C. 152-159.

RESTORATION OF LANDING HOLES OF BODY PARTS BY GALVANIC COATING

Vladimir M. Yudin', Dr. Sc. (Eng.), professor;

Mikhail N. Vikharev', senior lecturer;

Dmitriy B. Slinko?, PhD (Eng.), associate professor

Russian State Agricultural Correspondence University,

Balashikha, Russian Federation

Federal Scientific Agroengineering Center VIM,

Moscow state technical University. N.E. Bauman, Moscow, Russian Federation

Abstract. The article shows the role of galvanic coatings in the restoration of parts, the advantages of restoring parts
by galvanic coatings over other methods, gives the characteristics and properties of coatings obtained by galvanic iron
plating and galvanizing, the positive and negative sides of sulfuric acid and chloride electrolytes used in iron plating.
(Research purpose) The research purpose is to increase the speed of application of iron and zinc electroplating in the
restoration of the landing surfaces of holes of housing and other parts. (Materials and methods) The article presents
conducted research on the installation for electroplating the internal surfaces of parts, using activators, which are used
in iron and zinc plating. (Results and discussion) It has been revealed that the most significant factor affecting the speed
of iron deposition on the worn surface of the restored parts in the repair of machines is the current density. During the
experiments, the current density was increased to 300 amperes per square decimeter by introducing a rotating
perforated partition between the cathode-part and the soluble anode, which compensates the depletion of the electrolyte
in the cathode space of ferrous ions, stabilizes the pH of the electrolyte and reduces the content of iron hydroxide by
pumping at a significant speed the fresh electrolyte between them. The article considers the problems arising during the
application of galvanic coatings and the main directions for their solution. Prospects of application of zinc coatings for
restoration of internal surfaces of details were shown. The working current density was raised to 100-150 amperes per
square decimeter by activating the cathode surface. It was found that the rate of application of zinc coatings is 16-25



micrometers per minute. Low hardness zinc coatings allow them to be used in restoring the bearing seats. (Conclusions)
Experimental studies have determined the conditions of electrolysis in iron and zinc plating, providing a significant
increase in the cathode current density and the rate of application of these coatings when restoring the landing holes of
housing parts.

Keywords: recovering, details, galvanic, composite coatings, iron plating, zinc-coating, cathode current density,
perforated partition, activator.

For citation: Yudin V.M., Vikharev M.N., Slinko D.B. Vosstanovleniye posadochnykh otverstiy korpusnykh detaley
gal’vanicheskimi pokrytiyami [Restoration of landing holes of body parts by galvanic coating]. Tekhnicheskiy servis mashin.
2019. N4(137). 152-159 (In Russian).
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Huxkonait Anexceesuu Ilempuuies’, kanoudam mexnuueckux Haykx,
6e0yuuii HayuHbLil COMPYOHUK

IPoccuiickuit 2ocydapcmeennsiit azpapuotii ynueepcumem — MCXA umenu K.A. Tumupazeea, Mockea,
Poccuiickaa @edepayusn;
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Mockea, Poccuiickan @edepayusn

Peghepam. B npoyecce pezanus 015 YMEHbUEHUS UHOCA PENCYIYE20 UHCTNPYMEHMA, CHUMNCEHUSI MeMNEPamypbl 8 30He
Pe3anust u Yaydue s yCaoeull pe3anus NPUMeHaIOm pasiuynble 6U0bl CMA3bI8AIOWe-0XAANCOAIOUWUX MEXHUYECKUX CPEO.
Haubonee pacnpocmpanennvimu cmanu cmazuleaiouje-oxaaxicoarujue HCUOKoCmu 68Udy Ux 6blCoKou 3gexmugrnocmu
u mexunonocuunocmu. (Llenv uccredosanus) Onpederumsv mpubonocuyeckue Xapaxmepucmuku pasiuidHbiX U008
CMA3BIBATOWE-0XAANCOAIOWUX IHCUOKOCTEU U CPABHUMDb UX, BbISGUMDb 0COOCHHOCMU UX NpUMeHeHUus: 071 NOBbIUEHUs
aghpexmusrocmu mexanuyeckoll oopabomru. (Mamepuanvt u memoowt) Bulbpanu 015 nposedeHus: IKCnepuMenma 06e
MOBAPHbIE CMAZBLEAIOULe-0XANCOAIOUUE HCUOKOCIU UMHOPIMHO20 NPOUZBOOCHEA U OOHY OMeUeCmE8EeHHO20 PA3TUYHBIX
KIACCO8, Cooepacauyue 8 Ce0eM COCHABe PA3HOe KOAUYeCmB0 NOBEPXHOCMHO-AKMUGHLIX Geujecms. (Pezyrvmamur u
obcyacoenue) [Iposenu ucnvimanus cCMazvleaue-oxXaaxicoaowux JHCUOKOCmell no cxeme «PoauK — Koaioo0kay. Boiseunu
IKCNEPUMEHMATbHBIE 3AGUCUMOCTIU KOIPDUyueHma mpenust Om Cuibl 83auUMHO20 NPUNCUMA 0OPA3YOS Ol PA3TULHDIX
KOHYeHmpayutl U HOKA3AAU 603MOICHOCHb ONMUMUZAYUU COCMABA CMA3bIBAIOUE-OXAANCOAIOWUX HCUOKOCHEN NO
npueedenHbiM noxkazamenam. Bulopanu 6 kauecmee mamepuana Konooku cmans 65, mamepuana poiuka — cepulil YyeyH
CY20. Ionyuunu modenu ¢ NOMOWBI PeSPecCUOHHO20 AHAU3A MEeMOOOM HAUMEHbUIUX K8AOpamos, no KOmOpbiM
npeocmagunu 2paguueckyio unmepnpemayuto 0OanHwvix. (Buigoow) Cumasvisaroue-oxnasdcoaroujue HeUOKOCMU Ha OCHOBe
MUHEPATbHO20 MACIA He 00ecneuusaiom d(POeKmusHo20 YMeHbUIEHUsT MPeHUsl, NPU Y8eTUYEHUU UX KOHYEHMpPayuu
npoUCXo0um pocm MOMEHMA u, COOMEEMCcmeeHHo, Koapguyuenma mpenus. [pu ysenuuenuu xonyenmpayuu om 3 00
10 npoyenmos npoucxooum yeeauuenue kodgppuyuenma mpenus 0o 50 npoyenmos. Cmaszvieaiouje-oxaaxicoaioujue
arcuoKoCcmu, coodepaicaujue 8 C80eM cocmage NOGEPXHOCMHO-AKMUBHbIe 8elecmad, dghexmuenee CHUNMCAIOM Mpenue no
CPABHEHUIO CO CMA3bIBAIOUWE-OXAANCOAIOUWUMU HCUOKOCAMU, COCMOSUWUMU U3 MUHEPATbHO20 Macaa. Ha mscenvix
PEACUMAX MOMEHM MPEHUsL YMEeHbUAEMCsL 6 08a pa3a.

Knroueswvie cnosa: cmazvigarowe-oxaaxcoaowas #uoKoCmy, HOBEPXHOCHHO-AKMUBHbLE 8eleCea, meMnepamypda, mpeHue,
MAWUHa mpenus, KoaQguyuenm mpenus.

Jast uuruposanusi: [Ieiipun A.B., Haruu6enosa E.B., [Tukuna A M., ®apxyn H.H., [lpynuukos A.W., Iletpuies H.A.
OmnpeneneHue TpUOOIOTHUECKUX XapakTepucTuk nHHOBaMOHHBIX COX // Texundaeckuii cepsuc MammH. 2019. N4(137). C.
160-167.



DETERMINATION OF TRIBOLOGICAL CHARACTERISTICS
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!Russian State Agrarian University — Moscow, Russian Federation,
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2Federal Scientific Agroengineering Center VIM,

Moscow, Russian Federation

Abstract. During the cutting process for reducing the wear of the cutting tool, reducing the temperature in the cutting
zone and improving the cutting conditions, various types of lubricating and cooling media are used. The most common
became lubricating and cooling fluids due to their high efficiency and manufacturability. (Research purpose) The
research purpose is to determine the tribological characteristics of different types of cooling fluids and compare them,
to identify the features of their use to improve the efficiency of machining. (Materials and methods) Two commercial
lubricating and cooling liquids of imported production and one of domestic production containing different amounts of
surfactants were chosen for the experiment. (Results and discussion) The authors have conducted tests of lubricating
and cooling liquids according to the "roller-pad"” scheme. The experimental dependences of the friction coefficient on
the force of mutual clamping of samples for different concentrations were revealed and the possibility of optimizing the
composition of lubricating and cooling liquids according to the given indicators was shown. 65 steel has been chosen
as a pad material and SCH20 gray cast iron as roller material. The article presents the models obtained by means of
least squares regression analysis, for which a graphical interpretation of the data was presented. (Conclusions)
Lubricating and cooling fluids based on mineral oil do not provide an effective reduction of friction, with an increase
in their concentration there is an increase in the torque and the friction coefficient. When the concentration increases
from 3 to 10 percent, the friction coefficient increases to 50 percent. Lubricating and cooling liquids containing
surfactants in their composition effectively reduce friction compared to lubricating and cooling liquids consisting of
mineral oil. Heavy-duty friction torque is reduced in two times.

Keywords: coolant, surfactants, temperature, friction, friction machine, friction coefficient.

For citation: Pydrin A.V., Nagnibedova E.V., Pikina A.M., Farkhud N.N., Prudnikov A_I., Petrishchev N.A. Opredeleniye
tribologicheskikh kharakteristik innovatsionnykh SOZH [Determination of tribological characteristics of innovative coolant].
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Peghepam. B Poccuiickoii Dedepayuu umeemecs MHONCECEO CENbCKOXO3SAUCMBEHHbIX NPEeONpUsimull, pazeumue
KOMOPBIX COEPAHCUBAEMCI IHEPENUYECKOU U MPAHCROPMHOU uHdpacmpykmypamu. B ceésasu ¢ smum ocmpo cmoum
6onpoc obecnedeHust YOAIeHHbIX NPEONPUAMULI ABMOHOMHBIMU IHepeemudeckumMuy ycmanoskamu. (Lenv uccreoosanus)
Onmumuzupogams KOHCIMPYKIMUGHbIE U MEXHOL02UYeCKUe NAPAMEmpybl 2A302eHePAMOPHOLL YCMAHOBKY U NPOGeCmu
9IKCHEPUMEHMANbHBLE UCCIe008AHUS C YUEemOM UCTOAb306AHUS MamemMamuieckux oannvix. (Mamepuanvl u memoowt)



Ipumenunu memoovl CUCTNEMHO20 AHAMU3A U CUHME3d, MOOEIUPOBAHUS; UCNIOIb308ANU NONONCEHUSI 3AKOHO8
meni06020 bananca u mamemamuxu. (Pezynomamul u obcyoscoenue) Buisgunu, umo pesyromamul MOOeIUpOBAHUs.
pabomvl 2azoeenepamopHoOl YCMAHOBKU NO380NAI0M ONMUMUSUPOBAMb ee KOHCMPYKIMUGHble U MEXHONIOSUYEeCKUe
napamempsl 8 3aBUCUMOCHU OM NOMPEOHOCMU JHep2uu Ul YMUIU3Ayus Heobxo0umoz20 o00veMa OmX0008.
Onpeodenuny onmumanbHble Napamempsl 2a302eHepamopHoll YCMAHO8KYU 018 pabombl 8 YCI08UAX MOIOYHO-MOBAPHOU
epmul na 100 20108 kpynHo2o pocamozo ckoma: ouamemp Komia Oondcen cocmasiamo 0,46 mempos, ckopocmo
2eHepamopHO20 2a3a 8 3MeesuKe OXaaoumeis pagna 37 Mempam 6 ceKyHOy, Ouamemp pe3epeyapa XpaHeHus 800vl —
0,58 mempos. OxcnepumeHmanbHbiM nymeMm OblLIU ONpedeNeHbl MeMNepamypHvle pedXdCUMbl YCMAHO8KU U
Xapakmepucmuxka UsMEHeHUss COCMA8Ad 2eHePaAmoOpHO20 2a3d OM KOAUHeCmEd nodasaemMozo 6030yxXa 6 Kamepy
eazugpuxayuu. (Bovieoowvr) Coz0annas mMamemamuyeckas Mooeib No360Jsem ONMUMUUPOBAmMs KOHCMPYKMUGHbIE U
MexXHoNo2UecKUe NaApamempsl 2a302eHEPAMoOpPHOll  YCMAHOBKU 6 3ABUCUMOCHU OM NOMPEeOHOCMU IHePUU.
OKoHoMuYecKull 3ghdexm om HeOPeHUs IHEPLEMUUECKO20 KOMNIEKCA 8 MOJIOYHO-MOBAPHYIO (hepmy ¢ no2onosvem 100
207108: cebecmoumMoCcms RPoU3800Ccmea Moroka 3a 1 kunioepamm chusumes Ha 0,50 pyoneil.

Knrouesvie cnosa: 2azozenepamopHas yCmanosKa, meepobvie 0mxoovl, NUPOIU3, 2CHEPAMOPHYLIL 2a3, memnepamypd,
MENnI0MACCOOOMEH.

s umrupoBanus: [abutoB W.M., Kocrapes K.B., bamtuko [[.®., MogenupoBanue KOHCTPYKTUBHBIX U
TEXHOJIOTHYECKUX TIapaMeTPOB ra3oreHepaTopHoil ycranoBkH // Texauueckuit ceppuc mammH. 2019. N4(137). C. 168-173.

MODELING OF CONSTRUCTIVE AND TECHNOLOGICAL PARAMETERS OF GAS GENERATOR

Ildar 1. Gabitov, Dr. Sc. (Eng.), professor;

Konstantin V. Kostarev, PhD (Eng.), associate professor;
Denis F. Baltikov, PhD (Eng.),

Bashkir State Agrarian University, Ufa, Russian Federation

Abstract. In the Russian Federation, there are many agricultural enterprises, the development of which is constrained
by energy and transport infrastructure. In this regard, the issue of providing remote enterprises with autonomous power
plants is urgent. (Research purpose) The research purpose is optimization the design and technological parameters of
the gas generator set and to conduct experimental studies taking into account the mathematical data. (Materials and
methods) During the study, the methods of system analysis and synthesis, modeling, laws of heat balance and
mathematics were used. (Results and discussion) It has been revealed that the results of modeling the operation of the
gas generator set allow optimizing its design and technological parameters depending on the energy demand or
utilization of the required amount of waste. It were determined the optimal parameters of the gas generator set for
operation in a dairy farm for 100 heads of cattle: the diameter of the boiler should be 0.46 meters; the speed of the
generator gas in the cooler coil is 37 meters per second; the diameter of the water storage tank is 0.58 meters. The
temperature modes of the plant and the characteristics of changes in the composition of the generator gas from the
amount of air supplied to the gasification chamber were obtained experimentally. (Conclusions) The created
mathematical model allows optimizing the design and technological parameters of the gas generator set depending on
the energy demand. The economic effect of the introduction of the energy complex in a dairy farm with a livestock of
100 heads decreases the cost of milk production per 1 kg by 0.50 rubles.

Keywords: gas generator plant, solid waste, pyrolysis, generator gas, temperature, heat and mass transfer.

For citation: Gabitov LI, Kostarev K.V., Baltikov D.F., Modelirovaniye konstruktivnykh i tekhnologicheskikh
parametrov gazogeneratornoy ustanovki [Modeling of constructive and technological parameters of gas generator].
Tekhnicheskiy servis mashin. 2019. N4(137). 168-173 (In Russian).

PACUYET TEMITIEPATYP B 30HE KOHTAKTA IIPH DJIEKTPOKOHTAKTHOM
INPUBAPKE JIEHTHI B UMITYJIbCHOM PEKUME UCTOYHUKA TOKA

Mapc Hypyanoseuu @apxuiamos, 00Kmop mexnuueckux Hayx, npogeccop xkagheopel, e-mail:
farhshatov.mn.bsau@gmail.com;

Pusaz @auzoeuu Macsazymos, accucmenm Kagheopot

bawxupckuii 2ocyoapcmeennulii azpaprutii ynugepcumen,



2. Y¢ha, Poccuiickas @eoepauusn

Pepepam.  Usyuunu  memnepamypnviii  pedcuM 6 30HE KOHMAKMA NPU  GOCCMAHOGNEHUU  Oemanell
9NEKMPOKOHMAKMHOU NPUBAPKOU CMANbHOU JeHmbl Npu pabome UCMOYHUKA MOKA 6 UMNYIbCHOM pedxcume. Ha
memnepamypy, Komopas o6pazyemcs 8 30He KOHmMakma, énusem Oonee 15 gpakmopos, om ee Gerudumvl 3a8UCUmM
Kawecmeo NpueapeHHo2o Clos, 8 YacCmHOCMmU, NPUBAPUBAEMOCTb (CYENIAeMOCHb) eHmbl K OCHO8e U CIMPYKMYpPHbLe
npespawenus 6 nenme u 6 ocrose. (Llenv uccneoosanus) Paspabomams memoouxy paciema memnepamypbsl 8 30He
KOHMAKMA pOonuK-31eKmpoo — 60CCMAHABIUBAEMAs 0emdNb NPU 3JIeKMPOKOHMAKMHOU NpUsapke CMaibHOU J1eHmbl 6
UMNYIbCHOM pedcume nooaydu moxa. (Mamepuanwt u memoowt) [lpunanu mpaduyuouHyro cxemy 31eKmpoKOHMAaKmMHOU
NpUBApKYU CMANbHOU JEeHMbl 68 KAYecmee pacuemuol cxemvl O0jisi ONpeoeienus memMnepamypvl 8 30He KOHMAKmd.
Pewunu svinonnums smy 3adauy Ha coomeemcmayiowux mamemamudeckux mooensx. (Pezyromamor u obcyscoenue)
Onpedenunu npu 3a0aHHLIX NAPAMEMPAXx, YMo 6 HEPAGHOMEPHOM NO 2TIYOUHE NPUBAPEHHOM CI0e MeMnepamypa evluie
60U3U UCTHOYHUKA MENIa U HA NOGEPXHOCMU 80CCMAaHAsIugaemou demanu. Buisgunu, umo no wupune ponuxa-
9NeKmpooa memMnepamypa pacnpeoensiemcs no HOpMalbHO-TUHEUHOMY 3aKOoHY. [okasaiu memooamu paciemos, Kaxk
3aeucum pacnpeoeierue memnepamypsl 8 30He KOHMaxKma poauKa-91eKkmpooa om ycio8Ho2o paouyca nAmHa Hazpesa
u wupunel paboueti nosepxnocmu. (Bvisoowvt) Pacuemnvim nymem onpeodenunu usMeHeHus. Xxapakmepa pacnpeoeneHus
menna 6 30He KOHMAKma npu U3MeHeHUU WUpUuHsl paboyell NosepxHocmu poauxa-siekmpooa. Ilo wupune pabouel
NOBEPXHOCMU PONUKA-INEKMPOOd MeMNepamypa pacnpeoeisemcs pPAasHOMepHO, ONMUMAlbHas 2nyOuHa Hazpesa
obecneuusaemcs npu wiupure paboyeil nosepxnocmu 4 u 6 muniumempos. Oonako npu ee wiupure 4 muanumempa
8E/IUKA BEPOSAMHOCHIL DLICMPO20 USHOCA Oemaiel.

Knroueswie cnosa: snekmpokonmaxmuas npueapka 1eHmol, 21yOuHa 30Hbl MePMUYECK020 GIUAHUS, MENI0Co0epIHcanue,
NAMHA HA2PeBd, UMNYIbLC UCOYHUKA MOKA.

Jas nutupoBanusi: Papxwmaros M.H., Macsaryros P.®. PacueTr TemnepaTyp B 30He KOHTAaKTa IIPU IEKTPOKOHTAKTHOM
MPUBApKE JICHTHI B UMITyJIbCHOM PEKHME HCTOYHUKA ToKa // Texanaeckuii ceppuc Mamma. 2019. N4(137). C. 174-180

CALCULATION OF TEMPERATURES IN THE CONTACT ZONE DURING ELECTRIC CONTACT
TAPE WELDING IN THE PULSE MODE OF CURRENT SOURCE

Mars N. Farkhshatov, Dr. Sc. (Eng.), professor of the department;
Rivaz F. Masyagutov, assistant professor
Bashkir State Agrarian University, Ufa, Russian Federation

Abstract. The temperature mode in the contact zone during the restoration of parts by electrocontact welding of steel
tape has been studied when the current source operates in the pulse mode. The temperature in the contact zone is influenced
by more than 15 factors; its value depends on the quality of the welded layer, in particular, the weldability (adhesion) of
the tape to the base and the structural transformations in the tape and in the base. (Research purpose) The research
purpose is development of a method for calculating the temperature in the contact zone of the roller-electrode-recoverable
part in the electrocontact welding of steel tape in the pulse mode of current supply. (Materials and methods) The traditional
circuit of electro-contact welding of steel tape as the design circuit has been adopted to determine the temperature in the
contact zone. It has been decided to perform this task on the appropriate mathematical models. (Results and discussion)
It was determined at the given parameters that in the uneven depth of the welded layer, the temperature is higher near the
heat source and on the surface of the restored part. It was revealed that the temperature is distributed along the width of
the roller-electrode according to the normal linear law. Authors proved that the temperature distribution in the contact
zone of the roller-electrode depends on the conditional radius of the heating spot and the width of the working surface by
calculation methods. (Conclusions) The changes in the nature of heat distribution in the contact zone when changing the
width of the working surface of the roller-electrode has been calculated. The temperature is evenly distributed over the
width of the working surface of the roller electrode, the optimal heating depth is provided at the width of the working
surface of 4 and 6 millimeters. However, with its width of 4 millimeters, there is a high probability of rapid wear of parts.

Keywords: electric contact tape welding, depth of the heat affected zone, enthalpy, heating spots, pulse mode of the
current source.

For citation: Farkhshatov M.N., Masyagutov R.F. Raschet temperatur v zone kontakta pri elektrokontaktnoy privarke lenty v
impul’snom rezhime istochnika toka [Calculation of temperatures in the contact zone during electric contact tape welding in the
pulse mode of current source]. Tekhnicheskiy servis mashin. 2019. N4(137). 174-180 (In Russian)



O ®OPMHUPOBAHUH ITOKPBITUSA N3
CBEPXBBICOKOMOJIEKYJISAPHOI'O ITIOJINDTUJIEHA
METOJ1O0OM ITIOJIUMEPHOI'O OKPAIIUBAHU A

Cepzei Heanosuu Cmapoeoiimog', 00kmop mexnuueckux Hayx,
6e0yuiUIl HAYYHBLIL COMPYOHUK; e-mail: starovoitovsi@mail.ru;

Enena Anamonveena Ynokuna’, 00kmop mexuuueckux HayK, 00yenm;
Baopu Xymaesuu Axanas', kanoudam mexnuueckux Hayk,

6e0yuuii HAyUHbLLI COMPYOHUK;

Bumanuii Eézenvesuu Kononnee?, kanouoam xumuueckux nayx, 0ouenm;
Cepzeit Anopeesuu Keac', acnupanm

!@eoepanvubit nayunsii azpounsicenepmvtii yenmp BUM,

Mockea, Poccuiickan @edepayus;

2Poccuiickuit zocyoapcmeennwlii azpapmolii

ynueepcumem — MCXA um. K.A. Tumupsnzesa

Pegpepam. CeepxebicoKOMONEKYNAPHBII NOTUIMULEH MOICHO UCNONL308AMb 6 8UOE NOKPLIMUS UNIU U30eNUs, YETUKOM
BbINOIHEHHO20 U3 0aHHO20 mamepuana. Popmupyiom noxkpwimue ymeposKo, 2a30N1aMeHHbIM HANbLIEHUeM Ul
MEmMOoOOM ROTUMEPHO20 OKpauueanus. Memoo noaumepHo2o OKpaUGaHUs ¢ y4emom MUHUMUAYUU MEeMREPAmypHO20
6030€liCmEUs HA NOPOULOK CEEPXEbICOKOMONEKYNAPHO20 NOAUIMULCHA NOTYUaAem Haubo buiee pacnpocmpanerue npu
@opmuposanuu  nokpuimuti.  (Llers  uccnedosanus)  Ymounumv  6nusHue  KOHYEHMpayuu — NOPOUIKA
CBEPXGLICOKOMONIEKYIAPHO20 NOAUIMULEHA 6 PACMEOpPe OPMOKCUNONA HA (POPMUPOBAHUE HOKPLIMUA HA OMEaine
NIYIHCHO2O KOPNYCa, Onpedenums moauuny u npoyHOCmy CPOpMUposanno2o nokpuimus. (Mamepuansl u memoost)
Hcceneoosanu 3-5 npoyenmmyio KOHYeHmpayuro NOpOUKa C8epxablcOKOMONEKYIsAPHO20 nonudmunena ticona GUR 2112
6 opmoxcunone. Ilposoounu obpabomxy nogepxrocmu o00pasyos opmoghocopHoll U NPONUOHOBOU KUCIOMOU.
Ocywecmeunu Hazpeé pacmeopa Npu HenpepvieHOM nomewusanuu @ ouanazone memnepamyp 20-120 epadycos
Lenvcusn 6 evimssxcnom wxagy, npu oocmudicenuu memnepamypur 120 epadycos Lenvcusi nokpvimue Ha 06pasyul
HaHOCUnU mMemooom okyHauus. Onpedenunu aodze3uto NOKpulimusi ¢ nomowplo mecmepa aoeesuu Elcometer 107
Memooom — nonepeyHvix  Haceuexk. (Pezynemamwul  u  obcyocoenue)  Yemawosunu, umo  NIEHKA U3
CBEPXBBLICOKOMONEKYIAPHO20 NOAUIMUTEHA CHOPMUPOBANACL MONLKO NPU NAMUNPOYEHMHOU KOHYEHMPAYUU NOPOUIKA
u opmoxcunona. Buiaeunu, umo nnenxa na nogepxnocmu memanna Ovlla HECNIOWHOU, KPAs HACEYEK NOIHOCHbIO
enaokue u Hu OOUH U3 Keaopamos cemku He OmKieeH. Benuuuna adze3uu OmHoCUmcsa K Hyne6omy (Haugvlcuiemy)
knaccy. (Bwvisoowvl) Ha npoyecc hopmuposanus nokpulmus mMemooomM NOAUMEPHO2O OKPAWUBAHUS CYUeCMEEHHOe
6NUAHUE OKA3ANA NAMUNPOYEHMHA KOHYenmpayus nopowka 6 opmokcunone. Ocoboe enumanue npu noo20mosKe
pacmeopa HeobX00uUMO yoerums npoyeccy hnepemewiusanus u naecpesa. Heoocmamounas monwuna nienku He
NO360UM IKCHIYAMUPOSAMsb padoyue opeansl ¢ NOKPLIMUEM U3 C8EPXEbICKOKOMONEKYIAPHO20 NOIUIMULEHA 8 0COO0
HCECMKUX YCNOBUSX, 8 HACTMIHOCMU, NPU 00pabomKe noueol.

Kniouesvie cnosa: ceepxgvicOKOMONEKYIAPHBIL NOAUIMUTIEH, OMEAL NIYIUCHO20 KOpHycd, (hymepoeka, 2a30niameHHoe
HanblIeHue, Memoo NOIUMEPHO20 OKPAUWUBAHUA.

Joas mutuposanus: CraposoiitoB C.U., Ymokuna E.A., Axanas b.X., Konomes B.E., Ksac C.A. O ¢popmupoBanun
MOKPBITUS M3 CBEPXBBHICOKOMOJIEKYIISIPHOTO TIONMATHIICHA METOJIOM ITOJHMMEPHOTo OKpammBaHus // TexHudeckuit cepBuc
MmamuH. 2019. N4(137). C. 181-186.

FORMATION OF A COATING FROM ULTRAHIGH MOLECULAR WEIGHT POLYETHYLENE BY
POLYMER PAINTING

Sergey I. Starovoytov', Dr. Sc. (Eng.), leading researcher;

Elena A. Ulyukina’, Dr. Sc. (Eng.), associate professor;

Badri H. Akhalaya’, PhD (Eng.), leading researcher;

Vitaliy E. Konoplev’, PhD (Chem.), associate professor;

Sergey A. Kvas', postgraduate;

! Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation;
’Russian state agrarian University-MSHA named after K. A. Timiryazev



Abstract. Ultrahigh molecular weight polyethylene can be used as a coating or a product entirely made of this material.
The coating is formed by lining, flame spraying or polymer staining. The method of polymer staining is most common in
the formation of coatings taking into account the minimization of the temperature effect on the powder of ultrahigh
molecular weight polyethylene. (Research purpose) The research purpose is to clarify the effect of concentration of
ultrahigh molecular weight polyethylene powder in ortoxylene solution on the formation of coating on the plow body
blade; to determine the thickness and strength of the formed coating. (Materials and methods) The 3-5 percent
concentration of Ticona GUR 2112 ultrahigh molecular weight polyethylene powder in orthoxylene was studied. The
surface of the samples was treated with orthophosphoric and propionic acid. The solution was heated with continuous
stirring in the temperature range of 20-120 degrees Celsius in the fume hood,; when the temperature reached 120 degrees
Celsius, the coating was applied to the samples by dipping. The adhesion of the coating was determined using the
adhesion tester Elcometer 107 by the method of transverse notches. (Results and discussion) It was found that a film of
ultrahigh molecular weight polyethylene formed only at a five percent concentration of powder and orthoxylene. It has
been revealed that the film on the surface of the metal was discontinuous; the edges of the notches are completely smooth
and none of the squares of the grid is not peeled off. The adhesion value belongs to the zero (highest) class. (Conclusions)
The process of coating formation by polymer staining was significantly influenced by the five percent concentration of
the powder in orthoxylene. Special attention should be paid to the process of mixing and heating when preparing the
solution. Insufficient thickness of the film will not allow operating the working parts coated with ultrahigh molecular
weight polyethylene in particularly harsh conditions, in particular, during soil treatment.

Keywords: ultrahigh molecular weight polyethylene, plough body blade, lining, gas-flame spraying, polymer shading
method.

For citation: Starovoytov S.I., Ulyukina E.A., Akhalaya B.Kh., Konoplev V.E., Kvas S.A. O formirovanii pokrytiya iz
sverkhvysokomoleku-lyarnogo polietilena metodom polimernogo okrashivaniya [Formation of a coating from ultrahigh
molecu-lar weight polyethylene by polymer painting]. Tekhnicheskiy servis mashin. 2019. N4(137). 181-186(In Russian).

OT «®OPA30HA» K «®OPMOJIY»

Anopeit Bhaoumuposuu Kapacees, kanouoam mexHuueckKux HayK,

Hayunotit compyonux Hucmumyma ucmopuu ecmecmeosnanusn u mexnuuxu um. C.U. Basunoea Poccuiickoit
akademuu Hayx,

e-mail: andrey.karasev@nami.ru

Hayuno-uccnedoseamensckuili agmomoouIbHblil U A6MOMOMOPHbLIL

uncmumym, Mockea, Poccuiickaa @eodepayus

Pegpepam. B nauane 30-x 200068 npouino2o 6exa camviM MACCOGLIM OMEYECMEEHHBIM MPAKMOpom Ovii « Popo3on-
Ilymunosckuiiy (@I1). Tpaxmop Fordson ons cenvckoeo xozaicmea CCCP okazancs nepenmadenvivim. B 1932 200y
e20 cHamu ¢ npouseoocmea. (Llenv uccneooeanus) Ilposecmu aumanu3 cenbCKOXO3AUCMBEHHbIX MPAKMOPOS,
BbINYCKACMbIX OMEeYeCmMBEeHHOU NPOMbIUACHHOCMbIO 6 Hauane 30-x 20008; pacKpblmb APUUUHbL NOAGNEHUS HOGbIX
Mooenell u ux sHaueHue 01 CelbCKo2o xo3sicmea cmpanul. (Mamepuanvl u memoownt) Uzyuuiu bubauocpagpuueckue
UCMOYHUKY UCCAEDYeMO20 Nepuood, CO8peMeHHble pabomyvl 0OmeuecmEeHHbX U 3apyOedCHbIX UCTHOPUKOG MEXHUKU.
(Pesynvmamul u obcysxcoenue) Boinoanunu ucnvimanus mpaxkmopa Farmall u omeuecmeennvix 06pasyos nponauinvix
mpaxmopog. Onpedenunu, umo Farmall —nyywui. opyuunu Asemompaxmopnomy uncmumymy HATHU cosoanue
mpaxmopa muna Farmall na 6ase y3noe CXT3. [lpunsanu pewenue o nocmanoske Ha npousso0Ccmeo mpaxkmopa 3mozo
muna Ha 3a600e «Kpacnwui [lymunogeyy. Pazpabomannwiii mpaxmop oxazancs yoaunwvim. (Beieoowv) CCCP, yeenuuug
npouseo0cmeo mpaxkmopos 6onee uem 8 10 paz 0o 49,786 muvicsy wmyk ¢ 1932 2., cman mupogvim audepom
mpaxmopocmpoenus, max kax npouzeoocmao 6 CILIA ynano oo 40 meicay wmyk. Paspabomannviti HATHU mpaxmop
«Ynueepcan-1» no muny Farmall 6vin nocmasnen na npouszeodocmeo 3aso0om «Kpacnwvui Ilymunoseyy. Tpaxmopuol
«Ynueepcan-1» cviepanu eadicnyio pons 6 omeuecmeeHHom cenbckom xoszavcmee. Ocenvio 1934 2. npowinu ucnvimanus
nepevie 4-xonecnvie mpaxmopvl «Yuueepcan-2». Tpaxmopwr «Yuusepcan» umenu uckmouumenvHo 3Hauenue O
yeenuyenus  KauHa  nponawinvix  kyamemyp 6 CCCP  u cmanu nepebiMu  COGEMCKUMU — MPAKMOPAMU,
9IKCHOPMUPOBABUUMUCS 30 PYDEIC.

Knrouesvie cnosa: mpaxmop, KoaecHviti mpaxkmop, nponawinou mpaxmop, « @opozou-Ilymunosckuiiy, « Popmony,
YHUgepcanvbHulil mpakmop, « Yuusepcan-1», « Ynueepcan-2».

Joas nurupoanus: Kapaces A.B. Ot «@opazonay k «Popmoiy» // Texumueckuii cepsuc Mamut. 2019. N4(137). C.
188-194.



FROM «FORDSON» TO «kFARMALL)y»

Andrei V. Karasev, Ph.D.(Eng.), researcher of the Institute for the History of Science and Technology named after S.1.Vavilov
of Russian Academy of Sciences

Scientific and research automobile and automotive engine institute “NAMI”, Moscow, Russian Federation, e-mail:
andrey.karasev@nami.ru

Abstract. At the very beginning of the 30s of the last century, the Fordson-Putilovskiy was the most massive domestic
tractor. «Fordsony tractor was unprofitable for agriculture of the USSR. In 1932 its production discontinued. (The
research purpose) The research purpose is analyzing of agricultural tractors produced by the domestic industry in the
early 30s, revealing the reasons for the appeareance of new models and their importance for the country’s agriculture.
(Materials and methods) We have studied bibliographic sources of the study period, modern works of domestic and
foreign historians of technology. (Results and discussion) We have performed tests of Farmall tractor and domestic
samples of row-crop tractors. The article proves that Farmall is the best. We have instructed the Automotive Institute
NATI for creation of a Farmall-type tractor based on parts of SHTZ. It was decided to put on the production this type
of tractor at the “Red Putilovets” plant. The designed tractor was successful. (Conclusion) The USSR, having increased
tractor production by more than 10 times to 49,786 thousand units in 1932, became the world leader in tractor
construction, as production in the United States fell to 40 thousand units. Developed by NATI, the “Universal-1" tractor
based on Farmall type was put into production at the “Red Putilovets” plant. Tractors of “Universal-1" type played an
important role in domestic agriculture. In the fall of 1934 the first 4-wheel tractors of “Universal-2” type were tested.
“Universal” tractors were extremely important for increasing the wedge of row crops in the USSR and became the first
Soviet tractors exported abroad.

Keywords: tractor, wheel tractor, row-crop tractor, “Fordzon-Putilovets”, “Farmall”, universal tractor, “Universal-
17, “Universal-2".

For citation: Karasev A.V. Ot «Fordzona» k «Formolu» [From «Fordson» to «Farmall»].Tekhnicheskiy servis mashin.
2019. N4(137). 188-194.

PA3BUTHUE DJIEKTPOUCKPOBBIX TEXHOJIOT U1
N OBOPYJOBAHUA IS AIIK

Banepuit Hzopeeuu Heanoe, kKanouoam mexHuuecKkux HayK,
6e0yuuii HayUHLL COMPYOHUK,

e-mail: tehnoinvest-vip@mail.ru;

Bauecnae Anexcanoposuu /leHucos, 00Kmop mexHuuecKkux HayK
Deoepanvhvlit HayuHbLIL azpouncenephsiii yenmp BUM,
Mockea, Poccuiickana @eodepayusn

Peghepam. Cmamos noceswena yayuueHur0 mexHoi0cuiecko2o obecneverus pemMoHmHbIX U nepepabamvlearouux
npeonpusimutl azponpomviiienozo komniexca Poccuu. (Llenv uccredoeanus) Paccmompemsv yHUBepcaibHulil U
appexmusHvlll Memoo HaneceHus NOKPHIMULL HA MOKONPOGOOAWUE MATNEPUATbL — IEKIMPOUCKPOBOe NecUposanue,
pazeumue 1eKMPOUCKPOBBIX MEXHON02UL U 000PYO08aHUsL OJisl HYHCO A2PONPOMBIULIEHHO020 Komniexca. (Mamepuanu
u memoowt) Ilpedcmasuny Kpamkyro Xapaxmepucmuky OAHHO20 Memoodd U OCHOBHble 00Aacmu €20 NPUMEHEHUs,
NOKA3anu IPHeKmusHoCms Memooa INeKMPOUCKPOBO2O JIecUPOBAHUS 68 MAUUHOCIPOUMENbHOM U PEMOHMHOM
npouszgoocmee. llpusenu smanvl pazgumus memooa om e2o cmanogierus (1943-1961 200w1) u ycmoiiuusoeo pazgumust
(1962-1991 200b1) 00 smana HeynpasIsiemMo2o U HeyCMoUuYU8020 pa3eumust Nocie nepexood om WiAHOBOU Gopmbl
X03AUCMBOBAHUS K DbIHOYHOU U 00 Hacmoswe2o epemeru. Ommemuny 3HAYUMENbHYI0 PONb 8 PA3GUMUU Memood
2NIeKMpPOUCKP06020 Necuposanus Axademuu nayk Monoaeckoti CCP, ¢ nociedyrouwpem — BHUUTYBU]] « Pemoemans»
u T'OCHUTHU Poccenvxoszakademuu, a maxdce oocmuecrnymoie pesyromamol. (Pezyiomamot u o6cyscoenue)
Paccmompenu nonoscumenvuviil onvim Koonepayuu axaoemMuweckou U 8Y308CKOU HAYKU HA Npumepe HAY4HO-
mexuuyeckoeo compyonuwecmea I'OCHUTHU u Mopodosckoco eocynugepcumema um. H.IIL QOzcapesa: ma baze
Hucmumyma mexanuku u 3Hepeemuxu yHUeepcumema co30aH U YCHeUWHO @QyHKyuonupyem YueOno-nayuno-
npou3eo0CmeeHHblll yeump. Yxazanunulii Llenmp, co30annsiil ¢ npusieyenuem Moaoobix CReYUaIuCmos no UHUYUAmuge
U NPU AKMUBHOM YYACTUU OOKMOPA MeXHU4ecKux Hayk npogeccopa @.X. BypymKynosa, pazeusaem 31eKmpouckpossle
MexXHoA02UlU OJIsl HYIHCO PEMOHMHBIX NpeOnpusmull u gHedpsiem ux 6 npouzsoocmeo. Ha eco b6aze udem nooecomoexa
UHIICCHEPHO-MEXHUYECK020 NePCOHANA U CNeyuanucmos evicutel keanuguxayuu. (Bvigoov) Obosnayunu npobnemoi,



Npensamcmeyiowue pa3eumulo Memooa I1eKMpPOUCKPOBO2O JIecUPOBAHUs, U HPEONONCUNU MePbl NO  VIYHULEHUIO
UCNONBL30BAHUS €20 8 A2PONPOMBIUIECHHOM KOMNIEKCe.

Knrouesvle cnosa: s1ekmpouckposoe jecuposanue, HNOKpblmue, B0CCHAHOBIE-HUe USHOUWEHHbIX Oemaiel,
obopyoosanue, 3¢pexmusnocme.

Joas murupoBanusi: Msanos B.U., [leancos B.A. Pa3Butre 31eKTpOHCKPOBEIX TEXHONIOTHIA U o0opymoBanus aist AITK
/I Texandeckwmii ceppuc MamuH. 2019. N4(137). C. 195-204.

DEVELOPMENT OF ELECTRIC SPARK TECHNOLOGIES
AND EQUIPMENT FOR AIC

Valeriy 1. Ivanov, Ph. D. (Eng.),

leading researcher, e-mail: tehnoinvest-vip@mail.ru
Vyacheslav A. Denisov, Dr. Sc. (Eng.),

Federal Scientific Agroengineering Center VIM,
Moscow, Russian Federation

Abstract. The article is devoted to improving the technological support of repair and processing enterprises of the
agricultural sector of Russia. (Research purpose) The purpose of work is considering a universal and effective coating
method for conductive materials, electric spark alloying, the development of electric spark technologies and equipment
for the needs of the agroindustrial complex. (Materials and Methods) The article gives a brief description of this method
and the main areas of its application, the effectiveness of electric spark alloying in engineering and repair production.
The stages of the development of the method from its formation (1943-1961) and sustainable development (1962-1991)
to the stage of uncontrolled and unstable develop-ment after the transition from the planned to the market form of
management and to the present. We have noted a significant role in the development of the electric spark alloying
method in the Academy of Sciences of the Moldavian SSR, and subsequently - VNIITUVID “Remdetal” and GOSNITI
of the Russian Agricultural Academy and achieved results. (Results and discussion) The article notes the positive
experience of the cooperation of academic and university science on the example of scientific and technical cooperation
between GOSNITI and Mordovian State University named after N.P. Ogarev, based on the Institute of Mechanics and
Energy of this university, a Training, Scientific and Production Center has been created and is successfully func-tioning.
This Center, created with the involvement of young specialists on the initiative and with the active participation of
Doctor of Technical Sciences, Professor F. Kh. Burumkulov (1936-2013), develops electric spark alloying technologies
for the needs of repair production and implements them in production. There is a training of engineer-ing and technical
personnel and highly qualified specialists on is base. (Conclusion) The article identifies problems of the development
of the electric spark alloying method and proposes measures for improving its use in the agricultural sector.

Keywords: electric spark alloying, coating, restoration of worn parts, equip-ment, efficiency.

For citation: Ivanov V.I., Denisov V.A. Razvitiye elektroiskrovykh tekhnologiy i oborudovaniya dlya APK
[Development of electric spark technologies and equipment for AIC]. Tekhnicheskiy servis mashin. 2019. N4(137). 195-
204(In Russian).

POCCHUUCKHUM DJIEKTPOTPAKTOP:
OT BOJIA 1 JIOIIAJIU A0 DJEKTPUYECTBA

Examepuna I'puzopveena Ilpunyxkosa, 0okmop unocogckux nayk,

npogeccop kagheopul, e-mail: prilukova74@gmail.com

HOscno-Ypansckuii zocyoapcmeennulii yHugepcumem (HAUUOHAIbHBLIL UCC/1€008aAMETNbCKULL YHUGEPCUmMEm), 2.
Yenaounck, Poccuiickan @edepayusn

Pegpepam. B ycnosusx enobanusayuu npooiemvl pazeumus Mupa oOpemarom Hosvle oYepmanusi u mpeoyom Houcka
uHcmpymenmog ux peuwierus. Cmpanoeas KOHKYpeHyus Hapacmaem 8 PAasiudHbiX chepax SKOHOMUKU, 8 MOM Yucie U 6
azpaprom  npoussoocmee. Iloomomy aspapuass noaumuxa — OOIHCHA — ObIMb  COYUATBHO — OPUEHMUPOBAHHOL,
pecypcocbepezarowell U IKOI02UHECKY DE30NACHOU, 00HO U3 ee NPUOPUMEMHBIX HANPABLeHUll — pa3pabomKa, eHeOpeHue U



MoOepHuzayusa mexuuxu u mexnonoeuti. (Lens uccneoosanus) Iloxazams coyuoxynbmypHulii KOHMeKCm dAeKmpugurayuu
aepapHoti mexruxuy. (Mamepuanvt u Mmemoowt) Mamepuan ucciedosanus — penpe3eHmayusi 2eHe3uca a2papHoti MexHuKy u
MEXHON02ULL 8 IUMepamype, HOCKOIbKY PA3GEPMbLEANUE CLOJCHBIX MEXHUKO-MEXHOI0SUYeCKUX NPOYeccos npeononazaen
obpawyenue K U3yueHuio UsMeHeHull KOHKPEMHbIX 6U008 MeXHUKU N00 GIUSHUEM PA3IUYHBIX PAKMOPO8 OCYyujecmeneHus
OesimenvbHOCmU  YenosekoM.  Memodonozuueckue — pamiku — UCCIe008AHUSL  ONPEOeNsIOMCs — CUHME3UPOBAHUEM
UHMETIEKMYATbHO20 KANUMANA KIACCUYEeCKO20 U NOCMKIACCUHECK020 Nepuodo8 pazeumusi UCmopuko-guiocopckozo
ouckypca mexuuku. (Pezynomamul u 06cyscoenue) Ommemunu, umo cospemennas Poccust nyscoaemesi 6 npeobpazosanuu
MEXHUKO-MEXHOIO2UHECKOU U UHNCEHEPHOU UHDPACPYKMYPbI CelbCK020 X03sucmea. Onpedenunu, 4mo HeopeHie HOBOl
MEXHUKYU U MEXHONIO02ULl NPOUCXO0UM NO0O GIUAHUEM COYUOKYILIMYPHBIX (hakmopos oeamenvHocmu. Mcmopus pazeumus
OmeuecmeeHH020 MAUWUHOCMPOEHUS HOKA3bI8AEM OCHOBHbIE MPEHObL ANeKMPUDUKAYULU CeNbCKOXO3AUCBEHHOU MEXHUKU.
om yeenuyenus 00auU NOMPeONeHUs INEKMPOIHEPSUU CeNbCKUM XO3AUCMEOM U NEPEbIX NONBIMOK UCNOAb308AMb
a/leKmpoosueament 00 MACCO8020 NPUMEHEHUs 31eKMpPOmexHuku u ee asmomamuszayuu. Temnwvl snexmpughuxayuu
CENbXO3MEXHUKU ONPeOesLiomcs 20CYO0apCmMEOM, YmMo 3a0aemcsi CReyuuKkol azpapHo2o cekmopa. Bweissunu, umo
BHeOpeHUe MEeXHUKU U MEXHOL02Ull 8 CelbCKOM X03Alicmee omcmaem om ux pazeumus 6 yerom. Cucmema noo02omoexu
KA0po8 CYWeCmeeHHO Mpanchopmupyemcss u HOOYUHAEMCS OUKMAmy pulHKA, OPUEHMUPYICh HA opmuposanue
A2POUHIICEHEPHBIX VUeOHbIX 3a8edenull Kax Ousznec-kopnopayutl. (Bvleoow) Bce noseliuue nayumvie paspabomiu 6
obnacmu coOCMEEHHO MEXHUKU He MO2YI OCYWeCmBIambCs 63 MeXHUKO-9KOHMUUEeCK020 000CHOBAHUS UX GHeOPeHUs. U
be3 nodcomosku cneyuanucma-npogeccuonanra. Hecmomps Ha mMOmMAnbHYI0 KOMMEPYUATUIAYUIO U MACCOBUIAYUIO
00pazosanusl, ceedenue e2o 00 00OPA30BAMENbHOU YCIYel U NO2OHIO 3A BCEB03MOICHBIMU PEUMUH2AMU, NPEOHA3HAYeHUe
VHUeepcumema — popmuposatue Macmepa.

Knrouesvle cnosa: enobanuszayus, Hayka, o0pazosanue,  CHEYUANUCH, — YeN08eK,  dNeKmpupurayus,
INEKMPOOBUAMeNb, JJIeKMPOMPAKMOp.

Just mutupoBanus: [prrykosa E.I'. Poccuiickuii >7eKTpOTpakTop: OT BOJNA U JIOMAIH 10 dJIeKTpudecTBa // TexHumaeckuit
cepBuc MamuH. 2019. N4(137). C. 205-212.

RUSSIAN ELECTRIC TRACTOR: FROM OX AND HORSE TO ELECTRICITY

Ekaterina G. Prilukova, Dr. Sc. (Phil.), associate professor;
South Ural State University (national research university);
Chelyabinsk, Russian Federation
Abstract. The problems of world development take on completely new outlines and require the search for new tools to
solve them in the context of globalization. The increased country competition in various fields manifests itself distinctly,
agricultural production is not an exception. Therefore, agricultural policy should be socially oriented, resource-saving
and environmentally safe, one of its priorities is the development, implementation and modernization of equipment and
technologies. (Research purpose) The research purpose is to show the socio-cultural context of electrification of
agricultural machinery. (Materials and methods) The material of the study is a representation of the genesis of agricultural
machinery and technologies in the literature, since the deployment of complex technical and technological processes
involves an appeal to the study of changes in specific types of equipment under the influence of various factors of human
activity. The methodological framework of the research is determined by the synthesis of the intellectual capital of the
classical and postclassical periods of the development of the historical and philosophical discourse of technology. (Results
and discussion) The article notes that modern Russia needs to transform the technical, technological and engineering
infrastructure of agriculture. It was found that the introduction of new equipment and technologies occur under the
influence of socio-cultural factors of activity. The history of development of domestic mechanical engineering shows the
main trends of electrification of agricultural machinery: from the increase in the share of electricity consumption by
agriculture and the first attempts to use the electric motor to the mass use of electrical engineering and its automation.
The rate of electrification of agricultural machinery is determined by the state, which is set by the specifics of the
agricultural sector. It was revealed that the introduction of equipment and technologies in agriculture lags behind their
development in general. The system of personnel training is significantly transformed and obeys the dictates of the market,
focusing on the formation of agroengineering educational institutions as business corporations. (Conclusions) No latest
scientific developments in the field of technology itself can be carried out without a feasibility study of their implementation
and without the training of a professional. Despite the total commercialization and massive spread of education, reducing
it to an educational service and the pursuit of all sorts of ratings, the purpose of the University is the formation of a Master.
Keywords: globalization, science, education, specialist, person, electrification, electric motor, electric tractor.

For citation: Prilukova E.G. Rossiyskiy elektrotraktor: ot vola i loshadi do elektrichestva [Russian electric tractor: from
ox and horse to electricity]. Tekhnicheskiy servis mashin. 2019. N4(137). 0-0(In Russian).



O CTAHOBJIEHUHM POCCHIICKOTI'O CEJIbCKOXO03SCTBEHHOI' O
MAIINHOCTPOEHUA

HOnus Cepzeesna Ilenu, kanouoam nedazozuueckux HaykK,
6edyuuil HAYYHLLIL COMPYOHUK

Deoepanvuvlii HAYUHBLL azpoundcenepuuviii yenmp BUM,
Mockea, Poccuiickaa ®@edepanus

Pegpepam. [lpasumenvcmeo Poccuu cviepano 3amemuyro poib 6 pasgumuu 6 Cmpane CeibCKOXO3AUCTHEEHHO20
MAWUHOCMpoenus, 8vldensas cyocuouu, 3aKynas u pacnpocmpanss oopasyvl Hogeliuiel MexHuku u o00pyoo8aHus.
Cenvckoxossicmeennviti Myzett Munucmepcemea ['ocyoapcmeennvix Hmywecms cman HAYYHO-NPOCEEMUMENbCKUM
yeHmpom 6 obiacmu mexamusayuu cenbckozo xosanicmea 6 Poccuu (Lemv uccnedosanus) Hzyuums  ponw
CENbCKOXO035UCMBEHHBIX GbICIABOK 6 PA3GUMUL NPOU3BOOCMBA CelbCKOXO3ANUCMEEeHHOU mexHuku. (Mamepuanvr u
Memoobt) Onpedenunu, 4mo OOALUIOU BKIAO 8 CMAHOBIEHUE OMeUeCMBEeHHO20 AZPAPHO20 MAWUHOCMPOEHUST GHECTIU
6CepoCCUlicKUe CelbCKOX035CmEeHHble 8bicmagky. Ha evicmagrax deMoHcmpuposanu nepedogyro 0 mo2o 8peMeHu
POCCULICKYIO U 3apYOECHYI0 MEXHUKY: JHCAMKU, CESIKU, MOTOMUIKYU, d 6nocieocmeuu — komobaunvl. (Pezymbmamvl u
obcyacoenue) Tloxkazanu, umo 6o emopoii noiosune XIX gexa 6 Poccuu cmanu akmueHO c03046amb U 6HeOPSMb 8
npou3800cmeo ceavxoamautunvl. Ommemuau, umo Poccus moena 6vi cmams poouHoll 3epHoyo0pouHbix Komodatinos, A.P.
Bracenxo 6 1868 200y ckoncmpyupoean Mawury noo Ha38aHueM «KOHHASA 3ePHOYOOPKA HA KOPHIO», HO U3-3d OMCYMCMEUs
Qunancuposanuss nomepsl céoe npaso Ha uzobpemenue. (Bvleoowt) Jlyuwiue mauwiunvl u opyousi omeuecmeeHHo20
npou3600cmea, nPeoCcmasieHHble Ha BbICIMABKAX, YACMO He YCMYNaiu 00pasyam nepedossix uHocmpannvix gupm. Ho ece
Jice omeuecmeeHHoe NPOU3B00CME0 3HAYUMENbHO OMCMABAN0 OM CelbCKOX03sAtucmeer 020 mawunocmpoenus CLIA u
3anaonou Eeponvl. Bvicmasku u KOHKYpCHl, Kpome peKiambl OOCHUNCECHUL MUPOBO20 U OMedeCmBeHHO20
CENbXO3MAUUHOCIPOCHUS,  3HAKOMUTIU — 3eMIe0eblye8 C  HOBbIMU  MAWUHAMY, CROCOOCMEYs. ux  06yueHuio.
Cucmemamuueckoe ymenue JeKyull, NpaKmuyeckue 3aHamus ObLIU OpeaHu308amnbl 8 nemepoypeckom Mmnepamopckom
CENbCKOXO3AUCMBEHHOM My3ee, 8 2YOePHCKUX U Ye30HbIX MY3esX, 8 CPEOHUX U HUSUWUX CETbCKOXO03SUCMEEHHBIX Y4eOHbIX
3a8€0eHUsX.

Knroueswle cnosa: cenvckoxoszaticmeenubie 8blCMABKY, NAPOKOHHASA HCAMKA, MOJIOMUIKY C IOKOMOOUNAMU, HCAMKU-
CamocoOpoOCKu, KOHHAS 3epHOYOOPKA.

s nurupoanmsi: Lleru 1H0.C. O CTaHOBICHHH pPOCCHIICKOTO CEIBCKOXO3SHCTBEHHOTO MANIMHOCTPOCHUS  //
Texuauueckuii cepsuc mammi. 2019. N4(137). C. 213-218.

ON THE FORMATION OF RUSSIAN AGRICULTURAL
ENGINEERING

Yuliya S. Tsench, PhD (Eng.), leading researcher
Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation

Abstract. The Russian government has played a significant role in the development of agricultural machinery in the
country, allocating subsidies, purchasing and distributing samples of the latest machinery and equipment. The
agricultural Museum of the Ministry of State Property has become a scientific and educational center in the field of
agricultural mechanization in Russia (Research purpose) The research purpose is to study the role of agricultural
exhibitions in the development of agricultural machinery production. (Materials and methods) It has been determined
that a great contribution to the formation of domestic agricultural engineering made all-Russian agricultural
exhibitions. The exhibitions demonstrated advanced for that time Russian and foreign equipment: reapers, seeders,
threshers, and later combines extend this list. (Results and discussion) The article shows that in the second half of the
XIX century in Russia began creating and implementing in the production of agricultural machinery. It is noted that
Russia could become the birthplace of combine harvesters;, A. R. Vlasenko in 1868 designed a machine called "horse
harvester on the root", but due to lack of funding lost his right to the invention. (Conclusions) The best machines and
tools of domestic production, presented at exhibitions, are often not inferior to the samples of advanced foreign firms.
Still, domestic production lagged far behind agricultural engineering in the United States and Western Europe.
Exhibitions and competitions, in addition to advertising the achievements of world and domestic agricultural machinery,
acquainted farmers with new machines, contributing to their training. Systematic lectures, practical classes were



organized in the St. Petersburg Imperial agricultural Museum, in provincial and County museums, in medium and lower
agricultural educational institutions.

Keywords: agricultural exhibitions, steam-horse reaper, threshers with locomobiles, self-loading reapers, horse
harvesting.

For citation: Tsench Yu.S. O stanovlenii rossiyskogo sel'skokhozyaystvennogo mashinostroeniya[On the formation of
Russian agricultural engineering ]. Tekhnicheskiy servis mashin. 2019. N4(137). 213-218 (In Russian).

CTPATEIMSI MAIIMHHO-TEXHOJOT MYECKOI MOJIEPHU3AIIMU CEJILCKOIO
XO3SIICTBA POCCHH JO 2030 TOJIA (ITPOTHO3)

3axuo Aovicezanosuu I'odrcaes, 00Kkmop mexHuuecKux Haykx,
npocheccop, 2nagnvlil HAYUHBLIL COMPYOHUKS

Baaoumup I'eopzueeuu Illeyos, kanouoam mexHu4ecKux HayK,
6edyuiuii KOHCYJIbManm;

Anexcandp Braoumupoeuu Jlaspoe, kanouoam mexuuieckux Haykx,
6e0yuuii HAyUHLLI COMPYOHUK;

HOnusn Cepzeeena Ilenu, kanouoam nedazozuyeckux HayK,
eeoyuuil HayYHblIil COMPYOHUK;

Banepus Anexcandposna 3youna, maaduiuii HaQyuHvlil COMPYOHUK,
e-mail: lera_zubina@mail.ru

Deoepanvuslit HayuHvlil azpoundcenepnvlil yenmp BUM,

Mockea, Poccuiickaa @eodepayusn

Pegpepam. [ocyoapcmeennas aKmuHOCMb, CEA3GHHAS C NEPCNEKMUBAMU PA38UMUSA CENbCKOXO3AUCMBEHHO20
MawuHoCmpoeHus, mpedyem o0000WeHUss U NOUCKA 3AKOHOMEPHOCMeU 6 OUHAMUKEe U3MEHeHUli COCMOAHUSA
cenvbcrkoxosstcmeenozo npouszgoocmea Poccuiickou @edepayuu 6 1990-2018 200ax ¢ yenvblo nosvluueHUs
aghghexmuenocmu  2ocyoapcmeennoi. nodoepxcku. (Lenv uccaedosanus) Buisisums ocHosHble NONOJICEHUS OIS
paspabomky cmpame2uy  MAawUHHO-MEXHOL02UYECKOU MOOepHU3ayUY cenbCckozo xosalicmea Poccuu ¢ yenvio
onpeoeneHusi OanIbHetWuUx NnepcnekKmus pa3zeumus Ome4ecm8eHH020 cenbXo3mauunocmpoenus. (Mamepuanvl u
Memodvl) Memoouka nposedeHusi uccied08anull 3aKI04AIACy 8 paA3pabomKe CHeyuanu3upo8aHHvlx 06a3 OaHHbIX,
amanuze NOKYRameabHOU CHOCOOHOCIU CEebX03MOBAPONPOUBO0UMeENell ¢ pa3padomKol MOOeIU pa3euUmus CelbCKO20
xozsuicmea Poccuu Ha ocHoge cO30aHUsL MEXHONO0SUYECKU HeoOX00UMO020 MpakmopHo2o napka. (Pezyiomamur u
obcyacoenue) Tlocmpounu KoauuecmeeHHO0-603PACHYIO CIMPYKIYPY MPAKMOPHO20 NAPKA CeNbCKOXO3AUCMBEHHbIX
opeanuzayuii ¢ 1987 no 2018 200 05 6via61eHUA CLOANCUBUICUCS BO3PACMHOU CIMPYKIMYPbI COBPEMEHHO20 MPAKMOPHO2O0
napxa. Onpedenunu 3aKOHOMEPHOCMb OUHAMUKU USMEHEHUNl COCMOSIHUA CelbCKOXO3AUCMEEHHO20 NPOU3B00CEA
Poccuiickoii @edepayuu 6 1990-2018 co0ax. Paccmompenu ochoible NON0HCEHUS pA3PAOOMKU CIPame2uu MauuHHO-
MEeXHON02U1eCcKOU MOOePHU3AYUU CeNbCKO20 Xo3aucmaea Poccuu 0na onpedenenus 0anbHeuuux nepcnekmue pa3gumust
0MeuecmBeHH020 CelbCKOX03AUCBEHH020 Mauunocmpoenus. Cnpoexmupoeany Mooenb pa3eumusi CenbCKo2o
X03UCMBA HA OCHOBE (DOPMUPOBANUS MEXHOIOSUHEeCKU HeoOX00uMo20 mpaxmopro2o napkda. Ilpedroscunu nian
nosvlueHUsT IPPeKmusHoCmuU  20CYOAPCMBEEHHOU NOOOEPHCKU BOCCMAHOBLCHUS. MPAKMOPHO20 NapKd. (Bbieoodul)
Teopemuueckoti 6a3ou pazgumusi POCCUNCKO20 MPAKMOPHO20 MAUWUHOCHPOeHUsi 00axcHa cmamv «Konyenyust
KOMIJIEKCHO2O0 peleHus npooiemM 9KOI02u4eckoll 6e30NacHoCmL, dHepeemuieckol dQhhekmusHocmu U S9KOHOMUYECKOT
KOHKYPEHMOCNOCOOHOCIU CelbCKOXO3AUCHBEHHBIX MOOUNHBIX IHEPLETNUYECKUX CPEOCE 8 NOJIHOM HCUSHEHHOM YUKIe
(Ha 0CHOBe yMeHbUEHUS UX KOHCIPYKYUOHHOU MACCbL U CHUIICEHUS U30EPAHCEK 8 NPOU3BOOCmEe)», paspabamvléaemas
BUM u peanusyemas 6 uUCXOOHbIX mMpebOOBAHUAX HA MPAKMOPLI, HPeOHA3HAYeHHble OJisi NepeooYepPeOHOl
20CY0apCcmeeHHOU NOO0EPHCKU NPU OP2AHUZAYUL UX NPOU3BOOCHEA.

Knrouesvle cnosa: pazsumie cenbCKOXO3AUCMBEHHO20 NPOU3BOOCMEA, MOOEPHUAYUS CelbCKO20 XO03AUCMmEd,
MPAKMOPHBILL NAPK, OMEUECTNEEHHOE CElbCKOX03AUCTNBEHHOE MAUWUHOCMPOEHUE, NePCNeKMUGLL PA3GUTNUSL.

Jas mutupoBanus: ['omkae 3.A., lllesnos B.I'., JlapoB A.B.llenu 10.C., 3yOmna B.A. CtpaTerus MamuHHO-
TEXHOJIOTHYECKOW MOJICpHU3AINK Cebckoro xo3siictBa Poccnn 1o 2030 roga (nmporHo3) // TexHUUECKUil cepBHC MAIvH.
2019. N4(137). C. 220-229.



STRATEGY OF RUSSIAN AGRICULTURAL MACHINERY MODERNIZATION UNTIL 2030
(FORECAST)

Zakhid A. Godzhaev, Dr.Sc. (Eng.), professor, leading researcher;

Viadimir G. Shevtsov, Ph.D.(Eng.), leading consultant;

Aleksandr V. Lavrov, PhD. (Eng.), leading researcher;

Yuliya S. Tsench, PhD. (Ped.), leading researcher

Valeriya A. Zubina, junior researcher

Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation

Abstract. The state activity about prospects of development of agricultural mechanical engineering demands
generalization and search of regularities in dynamics of changes of a condition of agricultural production of the Russian
Federation in 1990-2018 for the purpose of increase of the efficiency of the state support. (Research purpose) The
research purpose is to identify the main provisions for the development of the strategy of machine-technological
modernization of agriculture in Russia in order to determine the future prospects for the development of domestic
agricultural machinery. (Materials and methods) The research methodology consisted in the development of specialized
databases, the analysis of the purchasing power of agricultural producers with the development of a model of the
development of agriculture in Russia based on the creation of a technologically justified tractor fleet. (Results and
discussion) The authors have constructed a quantitative-age structure of the tractor fleet of agricultural organizations
from 1987 to 2018 to identify the current structure of the modern tractor fleet. Authors have found the regularity of the
dynamics of changes in the state of agricultural production of the Russian Federation in 1990-2018. The article
considers the main provisions of the strategy of machine-technological modernization of agriculture in Russia to
determine the future prospects of development of domestic agricultural machinery. Authors have designed a model of
agricultural development based on the formation of a technologically justified tractor fleet. The article proposes a plan
of improving the efficiency of state support to the restoration of the tractor fleet. (Conclusions) The theoretical basis for
the development of Russian tractor engineering should be the "Concept of integrated solutions to environmental safety,
energy efficiency and economic competitiveness of agricultural mobile energy resources in the full life cycle (based on
reducing their construction weight and reducing production costs)", developed by the VIM and implemented in the
initial requirements for tractors intended for priority state support in the organization of their production.

Keywords: development of agricultural production, modernization of agriculture, tractor fleet, domestic agricultural
engineering, development prospects.
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NCTOPHUSA NCITOJB30OBAHUA ®OTOTEXHUKU HA BOPTY ITMJIOTUPYEMBIX
KOCMHYECKHX AIIIMAPATOB B MHTEPECAX CEJIbCKOI'O XO3SMCTBA
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Peghepam. Hcmopusa ucnonvzoeanus GomomexHuxu Ha OOpmMy O0mMeuecmeeHHbIX RUIOMUPYEMbIX KOCMUYECKUX
annapamog 8 UHmMepecax CenbCKo20 XO3AUCMEA HEPA3Pbl6HO CEA3AHA C UCMOpUel pA36Umus ONMU4ecKux cpeocma
OUCMAHYUOHHO20 30HOUposanus. B cmamve onucan nodxod k denenuro npoyecca pa3umus KOCMU4eCKUx OOpmoeGuix
cpedcms pecucmpayuu 8U3yanrbHOU UHGOPMAYUY NUTOMUPYEMBIX KOCMULECKUX annapamos Ha OCHOBHble Nepuoodl,
KAYeCmBeHHO OMAUNaowuecst opye om opyaa 8 COOMEEncmaul ¢ 00beKMUGHbLIMU 3AKOHOMEPHOCIAMU MEXHUYECKOU
agoaroyuu. (Llenv uccnedosarnus) Boiseums kiiouedvie MOMEHMbL MEXHUYECKOU 9801I0YUL (homocpaduueckux cpedcms,
UCNOIb308ABUIUXC HA DOPM)Y OMeEUeCmBeHHbIX NUTOMUPYEMbIX KoCMudeckux annapamos ¢ nepuod 1964-2001 ee.;
OYeHUMsb 8KIA0 MEXHOLO2UL KOCMUYECKOU CbeMKU 8 peuieHue celbCKOXO3AUCMBEHHbIX 3a0a4 8 YKA3AHHbIUL Nepuoo.
(Mamepuanvt u memoost) Ocrogy pabomsi cOCMABUL MEMOO UCTMOPUMA, NPEONOLALAIOWULL PACCMOMPeEHUe SABLeHUS
(npoyecca) 8 e20 pazsumuu: 3apodtcOeHul, CIaHosienuy u yeacanuu. Mcmopusm noxazvléaem npeemcmeeHHOCHb
MEJNCOY INOXAMU, KANCOYIO U3 KOMOPBIX HAOO OYEHUBAMb C MOYKU 3PEHUsl ee UCMOPUYECKUX 0CoOeHHocmel u



6o3modicHocmell. (Pesynomamul u 06cyacoenue) Onpedenunu, 4mo 6 ceoeti I601I0YUU CPEOCMBA KOCMUYECKOU CheMKU
npouLtu 08a OCHOBHBIX NEPUOOA UCMOPUYECcK020 passumusi. Ommemuny, 4mo Ha dmane CMaHOGIeHUs OCYWeCTNEUIU
NepPeHoc U NpUcnocobnienue Gomozpapuueckol MexHoIo2UU K UCNOAb308AHUIO 8 YCIOBUSX KOCMOCA, IMan
UCNOML306AHUSL (POMOSPAPUUECKUX MEXHONOSUL XAPAKMEPUIYEeMCsi AKMUBHbIM NpUMeHeHUueM QomomexHuku, a
maxaice pazpabomroil HOBbIX CReYUATUIUPOBAHHBIX 00PA3YO08,; 6 HACMOsUee BPEeMS NPOUCX0OUM NEPeXo0 K YUdposbim
mexuonocusam. Janu onucanue Kiodegblx MOMEHMO8 pa3sumusi OaHHbIX mexuuyeckux cpeocms ¢ 1964 no 2001 200, a
MaKaHce XPOHOIO02UIO NOABTIEHUS 8 COCAge OHOPMOB8020 000PYO0BAHUSL CHEYUATUZUPOBAHHBIX U HECNeYUATUSUPOBAHHBIX
gomocpedcmes, Komopule Haubosee AKMUBHO UCNOIB308AIUCL HA OOPMY NUTOMUPYEMBIX KOCMUYECKUX annapamos 8
OauHblil ucmopuieckull nepuod. (Bvieodwvl) Paccmompenu pe3yrbmamol UCnOIb308aHUSL MOOUIbHBIX U CIMAYUOHAPHBIX
gomocpedcme Ha KocMueckux Kopabaax u opoumanvHulx cmanyusx. llpedcmasunu Kpamxkoe mexHu4eckoe OnucaHue
domoannapamos u homozpaghuueckux cucmem, KOmopvie UCHOILI0BANUCH OJIsL peUleHUst PAOA CeNbCKOX03AUCHBEHHBIX
3a0ay, NOKA3a1U NO3MANHOE PACUIUPEHUe MEXHUYECKUX B03MONCHOCHEN DOPMOBoU homomexHuKy Oisi UX peuleHus.

Knrouesvle cnoea: ucmopus KocMuueckou QOmomexHuku, OUCMAHYUOHHOE 30HOUPOBAHUE, KOCMUYECKAS.
domocvemxa, pomocucmema, nuromupyemvie NOJEMbl 8 KOCMOC, MHOZ030HANbHbII MEMOO.
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THE HISTORY OF THE USE OF ONBOARD PHOTOGRAPHIC EQUIPMENTS OF MANNED
SPACECRAFTS FOR AGRICULTURE
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Abstract. The history of the use of onboard photographic equipments of domestic manned spacecrafts in the interests
of agriculture is inextricably linked with the history of the development of optical remote sensing. The article describes
an approach to dividing the development’s process of onboard photographic equipments into main periods. The periods
qualitatively differ from each other in accordance with the objective laws of technical evolution. . (Research purpose)
The research purpose is to identify the key moments of the technical evolution of photographic means used on-board
domestic manned spacecraft in the period 1964-2001; to assess the contribution of space survey technologies in solving
agricultural problems during this period. (Materials and methods) The basis of the work was the method of historicism,
which involves the consideration of the phenomenon (process) in its development: the origin, formation and extinction.
Historicism shows the continuity between eras, each of which must be evaluated in terms of its historical features and
capabilities. (Results and discussion) It was found that in its evolution, the means of space surveying have passed two
main periods of historical development. The article notes that at the stage of becoming it has been carried out the
transfer and adaptation of photographic techniques for use in space, the stage of use of photographic technology is
characterized by the active use of photography, as well as developing new specialized samples; at present time it is a
transition to digital technologies. A description of the key moments in the development of these technical means from
1964 to 2001, as well as a chronology of the appearance of specialized and non-specialized photographic equipment in
the onboard equipment, which were most actively used onboard at manned spacecraft in this historical period.
(Conclusions) The results of the use of mobile and stationary photographic equipment on spacecraft and orbital stations
are presented. The article gives a brief technical description of cameras and photographic systems that were used to
solve a number of agricultural problems, shows the gradual expansion of the technical capabilities of on-board
photographic equipment to solve them.

Keywords: history of space photographic, remote sensing, space photography, photo system, manned space flights,
multi-zone method.
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