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Peghepam. Mawunno-mexnonocuieckuti KOMIIEKC CENbCKO20 XO3AUCMEA KAK UHHOBAYUOHHAS 0a3d azpaphozo
NpoU3B00CMEa CMAHOBUMCS 8AdiCHelulel NPOU3BOOCNEEHHOU CUCMEMOIL, KOMOpas onpeoeisem 00vembl, Ka4ecmao u
DKOHOMUYECKUE — XAPAKMEPUCUKY — KOHEeUHOU  celbCKoxossicmeennol  npooykyuu. (Llenv  uccredosanust)
Ipoananusuposams yeau u 3a0auu, peuidemvle UHICEHEPHO-MEXHULECKOU CIyiHCOOl acpapHOo20 Npeonpusmus, d
MAKiCe UX BbINOJHEHUE 8 UHMeSPAYUU C OPYUMU Chepamu CelbCKOX03AUCMBEHH020 npoussoocmea. Onpedenun, 4mo
UHIICEHEPHO-MEXHUYECKASL CTLYAHCOA CeNlbCKOXO3AUCMBEHHO20 NPEONPUSTIUSL NPeOCMABIsen CODOU CIEPICEHb CUCTHEMbL
VIPABAEHUSL NPOUZBOOCBOM, A YPOBEHDL €€ OPAHU3AYUU 80 MHO2OM ONpedensien IGekmueHocms npumeHsemol 8
npouszeoocmee mexHuxu u mexuonoeuti. (Mamepuanvt u memoowvt) Oyenunu ypoGewsb UCHONb308AHUSL MAUUHHO-
MPAKmMOPHO20 U ABMOMOOUTLHO20 NAPKOE NPeOnpusmus, Ymoowvl oyeHums 3@dexmusHocms pabomsl UHICEHEPHBIX
npoopazoeneHull. Ycmanosunu, Ymo nosviueHue HadeHCHOCHU MAUUHHO-MPAKIMOPHO20 NAPKA HA Ce200HAWHUL OeHb
CMAHOBUMCS NPUOPUMEMHOU 3a0ayell, U ee peuierue OOTbUUHCMEO CREYUATUCTNO8 NPEOCMABISiem 8 Ude KOMNIEKCA
Mep, KOmopble NPAKmuyecku He 3ampasusaiom 0npoc COBEPULEHCTNBOBAHUS UHIICEHEPHBIX CyHCO npeonpusmus u
cucmembl UX UHICEHEPHO-MeXHUYecko2o obecneuenus. Be3 peutenusi 0anHOU NPoOIeMbl HEBO3IMONCHO HOGLICUND
HAOEHCHOCHb MAWUHHO-MPAKMOPHO20 NAPKA, MAK KAK HOBAsSL MEXHUKA 6ydem nocmynams 6 cpedy, YCio8usi KOmopou
He N0360JAM peanu308ams HOMEHYUATbHbIE 803MONCHOCHIU MAWUH U PAYUOHATLHO YIPAGISMb UX IKCIIYAmAayuel.
(Pesynomamul u obcysxcoenue) Bulsguau, umo paszsumue UHHOBAUYUOHHBIX NPOYECCO8 8 chepe MAuUHOCmpoeHus
cnocobcmeyem NOCHMYNJIEHUI0 HOB0U MEXHUKU U TeXHOIO2Ull 8 NPOU3B00CMBO U Gbl3bleaem HeoOX0OUMOCHb Y
UHIICEHEPOB XO3SUCME 3AHUMAMbCS U3YUEHUEM HOBUHOK U Cnoco608 ux sggexmusnozo npumenenus. Ilpedroacunu
NEePCReKMUBHbINL GAPUAHM CIMPYKMYPbl U MAMEPUATLHO20 00ECNeYeHUss UHICEHEPHOL CAYJicObl, NpU KOMOPbIX
CREeYUATUCTBL CMO2YT NOCIOSIHHO AHATUSUPOBAMb MEXHOI0ZUYeCKUe NPOYECChl, UCKAMb UX Pe3epebl ¢ NPUMEHEeHUEeM
COBPEMEHHBIX UHDOPMAYUOHHBIX meXxHoAo2ull. Ommemunu HeodXo00UMOCHb POPMUPOBAHUS GHYMPUXO3ANUCHIEEHHBIX
0a3 OaHHBIX U CHEeYUAIUIUPOBAHHBIX KOMHLIOMEPHLIX NpocpamMm Oast pabomel ¢ Humu. (Beieoodw) Odsxcudaemas
ahpexmueHocms  GHeOpeHUss  Pe3yIbmMamo8 UCCIe008AHULL  NO36OIUM  CHUZUM  3AMPAmvl  HA  COOePICAHUE
MEXHOIOSUHECKUX MAULUH U 0O0PYOOBAHUSL.

Knaroueesvle cnosa: pecypcocobepedicenue, agmomamuzayus, a2po300MexXHuYecKue cpoKu, IHepeo0decneyeHHoCb,
UHHOBAYUOHHOE pa3sumue.

Ona umtupoBaHus: MuwwuHa 3.H., YepHounsaHoB B.W. PelueHne 3KOHOMUYECKMX U coumnanbHbix 3agad B AMNK
NHXXEHEPHO-TEXHUYECKUMU crnyxkbamu // TexHudeckmin cepemc matumH. 2019. N3(136). C. 12-20.

THE DECISION OF THE ECONOMIC AND SOCIAL CHALLENGES IN AGRICULTURE ENGINEERING
AND TECHNICAL SERVICES

Zoya N. Mishina, senior researcher;

Vyacheslav I. Chernoivanov, academician of RAS, Dr.Sc.(Eng.),

professor, chief researcher

Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation

Abstract. Machine-technological complex of agriculture as an innovative base of agricultural production becomes
the most important production system that determines the volume, quality and economic characteristics of the final
agricultural products. (Purpose of research) To Analyze the goals and objectives of the engineering and technical
service of the agricultural enterprise, as well as their implementation in integration with other areas of agricultural
production. It was determined that the engineering and technical service of the agricultural enterprise is the core of
the production management system, and the level of its organization largely determines the effectiveness of the
equipment and technologies used in the production. (Materials and methods) Evaluated the level of use of machine-
tractor and automobile fleets of the enterprise to assess the efficiency of engineering divisions. It was found that
improving the reliability of the machine and tractor fleet today is becoming a priority, and its solution is the majority
of specialists in the form of a set of measures that practically do not affect the issue of improving the engineering services
of the enterprise and the system of their engineering support. Without a solution to this problem it is impossible to



improve the reliability of the machine and tractor fleet, as the new equipment will come into the environment, the
conditions of which will not allow to realize the potential of machines and manage their operation rationally. (Results
and discussion) Revealed that the development of innovative processes in the field of mechanical engineering
contributes to the entry of new equipment and technologies into production and causes the need for farm engineers to
study new products and ways of their effective application. Proposed a promising option for the structure and material
support of the engineering service, in which experts will be able to constantly analyze the processes, to look for their
reserves with the use of modern information technology. Noted the need for the formation of on-farm databases and
specialized computer programs to work with them. (Conclusions) the Expected efficiency of implementation of the
research results will reduce the cost of maintenance of technological machines and equipment.
Keywords: resource saving, automation, agro-technical terms, energy supply, innovative development.

OIIbIT IPUMEHEHUSA AKTUBATOPOB
AN3EJIBHOI'O TOIIJIMBA

Knaite Huxonac I'panmxom®, unscenep, oupexmop;

Banepuit Bacunvesuu Ocmpukoe’, 00Kmop mexuuuecKux Hayx,

BPHO oupexmopa;

Anexcanop FOpveeuu Kocmiokoe *, kanoudam mexnuueckux nayk,
6edyuuii HaYYHLLI COMPYOHUK;

Bopuc Hocugosuu Ilop*, kanouoam mexnuueckux nayx,

Y000 «Axcuomamuueckue Cucmemor», Mockea, Poccuiickaa @edepayus;
Bcepoccuiickuii HayuHo-ucci1e008amenscKuil UHCHUMym

UCHOIb306AHUA MEXHUKU U HepmenpooyKmos 6 cenvckom xosaiicmee, Tamooes, Poccuiickasa Dedepayusn;
S®eoepanvublit nayunsiit azpouncenepnviii yenmp BUM, Mockea,
Poccuiickaa @edepayusn;

‘Mockea, Poccuiickas Dedepayus

Peghepam. Bozmodcnocms ygenuuenus noaHomMyl C2OPaHus MONauéa 6 YUIUHOpax 08ueameis 6HympeHHe20 c2opaHusl
no-npexcruemy akmyanvha. (Llens ucciedosanus) Ipoanarusupogamo nosvle paspabomxu npumMeHenus akmueamopos
OU3eIbHO20 MONIUBA, BLINOJIHEHHbIE HA Od3e NPUKIAOHBIX UCCAeA08aHUll, U 0amb NPaKmuyeckue npeoyodceHus no
OanvHeuwum wazam 8 pewieruu smoi npodaemol. (Mamepuanvi u memoowvt) Ommemunu, 4mo RPOXoNHcOeHUe NOMOKA
Monauea uepe3 OCMpuvle KPOMKU paccekamenel, pPACNONONCEHHbIX 6 KOPHyce aKmueamopd, CONPOBONCOAEHICs
obpazosanuem c80000HBIX PAOUKANO8 8 CMECU JICUOKO20 MONIUBA U e20 2a3000pasnoli cocmasisitowel. C60600Hble
PAouKanvl 6CMynarm 8 peakyuio ¢ KUCIopooom. Buiseunu, umo @ 0anHom ciyuae noululaemcs NOJHOMA C2OPAHUSL
AKMUBUPOBAHHO20 MONIUBA, A MAKIICE NOABIAEMCS IPhexm ouucmku GopcyHoK u Opyeux 2AeMeHmos mMonIueHou
annapamypwi. Onpedenuny npuxyun Oelcmeust Ycmpoucme Oasl aKmusayuu U CMmpyKmypuposaunus HCUOKOCHIU.
(Pesynomamul u oocyxcoenue) [lpedcmasunu pe3yibmamol Ho pacxo0y monauea u 6peOHuiM 8blOpocam 6 ammocgepy
npu 9KCHAYamayuy osucamenel U meniodIHEPeemudeckux YCmano8oK, OCHAUWEHHbIX YKA3AHHLIMU YCMPOUCTEAMU.
Toxazanu 603M02#CHYI0 dKOHOMUIO pacxoda monausa om 10 0o 40 npoyenmos u 3HauumenvHoe yMeHbleHUe 8PeOHbIX
8b16p0C0O8 8 sbiX0Ne duzeis. (Bvisoosl) Akmusamopsl adanmupyromcs K i00biM 08UAMENAM GHYMPEHHE20 CCOPAHUSL.
Ipeonazaemviii npoyecc OHUCMKU MeEHee 3aMPAMEH U IKOTA0SUYECKU Hule T0ObIX U3ECHBIX NPOYECCO8, NOCKOIbKY
peanuzyemcs 6e3 pazbopku dgueamens u He mpedyem MOKCUUHBIX XUMUYeCKUX cpedcms. [ (huxcayuu ymeHbueHUs
00beMa AKMUBUPOBAHHO20 MONIUBA MPeDYemCsl RPUHYOUMENIbHO CHUNCAMb NO0AYy MONIUSA 8 Npoyecce UCHbIMAaHUL,
mo ecmb MeHAmb KOMNbIOMepHylo npozpammy. [I0CKONbKY NepenpoepamMmuposanue KOMNbIOMEPA 3anpedeibHO
nosviuiaem u 6e3 mo2o GblCOKYI0 CHOUMOCHb UCHBIMAHUL CAMBIM NPOCMbIM PeUleHuemM CLyiICum yeeauienue npu
UCTIBIMAHUAX CONOCMABUMBIX Hazpy30K. ObopydosaHue 05t NOOOOHBIX UCHBIMAHUL 8 HACMOAWUL MOMEHM HAXO0OUMCA
6 CIAoUU U320MOBTIeHUSL.

Knrouesvie cnosa: ousenvHoe MONIUGO, AKMUBAMOP, AKMUBAYUS, CMPYKMYPUPOBAHUE, HOIHOMA C2OPAHUS,
IKOHOMUSL MONUBA, IKONIO2US, BDEOHbLE 8bIOPOCHL.

Ona uutupoBaHusa: [paHTxam K.H., Octpukos B.B., KoctiokoB A.lO., Wop B.A. OnbIT npMmeHeHus
aKkTMBaTopoB An3enbHoro Tonnuea // TexHnyeckun cepsuc mawwmH. 2019. N3 (136). C. 21-26.

EXPERIENCE WITH DIESEL ACTIVATORS
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Abstract. The possibility of increasing the completeness of combustion of fuel in the cylinders of the internal
combustion engine is still relevant. (Research purpose) Analyze the new developments of application of diesel activators,
made on the basis of applied research, and provide practical suggestions for further steps in solving this problem.
(Materials and methods) Noted that passing of a stream of fuel through sharp edges of the rassekatel located in the case
of the activator is followed by education of free radicals in mix of liquid fuel and its gaseous component. Free radicals
react with oxygen. Revealed that in this case the completeness of combustion of the activated fuel increases and also
the effect of cleaning of nozzles and other elements of the fuel equipment appears. Defined the principle of operation of
devices for activation and structuring liquid. (Results and discussion) results on fuel consumption and harmful emissions
in the atmosphere at operation of the engines and heat power installations equipped with the specified devices
Presented. Showed possible economy of fuel consumption from 10 to 40 percent and considerable reduction of harmful
emissions in a diesel exhaust. (Conclusions) Activators adapt to any internal combustion engines. The offered process
of cleaning is less expensive and is ecologically purer than any known processes as is implemented without dismantling
of the engine and does not demand toxic chemical means. For fixing of reduction of volume of the activated fuel it is
required to reduce forcibly supply of fuel in the course of tests, that is to change the computer program. As
reprogramming of the computer incredibly increases already high cost of tests by the simplest decision increase at tests
of comparable loadings serves. The equipment for similar tests at the moment is in a production stage.

Keyword: diesel fuel, activator, activation, structuring, combustion efficiency, fuel economy, ecology, harmful
emissions.

OIIEHKA PACXO/JA BO3AYXA YEPE3 BIIYCKHYIO CUCTEMY JBC
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2. Huosicnuii Hoez2opoo, Poccuiickas @edepayus

Peghepam. B pabome npedocmasnenvl pe3yibmamvl 3KCHEPUMEHMANLHO20 UCCI008AHUSL U PACUEMHbIX NOKA3amenetl
DPEACUMHBIX (PaKmMopos nopuiHesvlx Ogueameneli Ha npoyeccol 2azoodomena. (Lleav uccredosanusn) Cpagnernue pacuemmubix
noxasameneti 0gueamens ¢ IKcnepumenmanvuvimu. (Mamepuaivt u memoovt) OObeKMoM UCHLIMAHUL CIMAL 08U2amenb Co
cmandapmuou cucmemoti gnycka. Onucanu Memoouxy nposedenus sxcnepumenma. lloayyunu 3a6UcuMOCHb PACcUemHbIX
CKOpoCcmell CpeoHe20 3HAYEHUsT OBUMNCEHUS NOMOKA OM CKOPOCMU B030VIMHO20 NOMOKA 6 CedeHuy KIANaHHOU wenu u om
nIoWaou npoxoonozo cevenus. Onpederunu pacxod 8030yxa uepe3 ceuenue kianaua. Paccuumanu 3nauenue cxopocmu
8030y UIHO20 NOMOKA U PACX00 8030yXa 011 mpex ckopocmuvix pedicumos 1000, 2000 u 3000 obopomos 6 murnymy. (Pezynomamut
u obcyacoenue) Iposenu cmendogvie UChbIManus 0 NOOMBEPIHCOCHUSL NPOBEOCHHBIX pacuemod Hcnvimanus nposoounu 8
pedicume nPoKpYmKY Om NOCIMOPOHHE20 UCIOYHUKA SHEPRULL HA MEX Jice YaCTomax epauerst KoaeHyamozo eaida. Onpedenunu
Koa(uyuenm conpomusnenus mpyobl OnvimHbIM nymem. /s 0moenrbHblx NPSIMOTUHEIHbIX YHACIKO8 6NYCKHOU CUCTeMbl
KOd(huyuenm TuHeliHoe0 CONPOMUBTEHUs PACCUUMAny no gopmyine Anvmuiyis. Yuumvleanu maxce npu noocueme nomepu
oaenenust 6 cucmeme enycka. (Bvigoowt) Ilpouseenu pacuemol pacxoda 8030yxa i CmeHO08ble UCHbIMAHUS, NOOMEEPAHCOaroujUe
NPasuIbHOCHb OAHHBIX pacyemos. Tpu smom 6 pacueme y4umvlean 6ce (paxmopwl, GIUSIOUUE HA BETUYUHY PACX00A 6030YXd.
AHanuz nonyuennvix pe3yibmamos NPOKPYMKU U CPAGHEHIUE UX C PACHEMHbIMU GETUYUHAMU NOKA3WIU CXOXHCECMb N0 XAPAKMEPY
NPOMEKANUsL PACHEMHO20 U IKCNEPUMEHMATBLHO20 2paduros pacxooa. Omauyus 0ObACHIIOMCs meM, umo 6 gopmyne (2) e
YUUMBIBACMCS. USMEHEHUe OAGNIeHUs. 8 CUCIEME 60 8DeMsl NPOYecca 6NyCKd, 4 MaKice UsMeHeHue WIOMHOCMU 3apaod npu
Hazpeee npu NPOXoNCOeHUY uepe3 KIananHoll y3ei.

Knrouesvie cnosa: 6nyckuoil kianau, Kodgguyuenm conpomueneHus.



Jla yumupoeanusn: Apromos b.A., bacposa M.B., ’Konobos JI.A., Ilacun A.B. Oyenxa pacxoda 8o3zdyxa uepe3
enycknyio cucmemy JABC // Texnuueckuit cepsuc mawun. 2019. N3(136). C. 27-32.
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Abstract. The paper presents the results of an experimental study and the calculated performance of the operating

factors of piston engines for gas exchange processes. (Purpose of research) Comparison of the calculated parameters of

the engine with the experimental ones. (Materials and methods) the test Object was an engine with a standard intake

system. Described the method of the experiment. The dependence of the calculated velocities of the average flow velocity

on the air flow velocity in the section of the valve slit and on the area of the flow section was obtained. Determined the

air flow through the valve section. Calculated the value of the air flow rate and air flow rate for three speed modes 1000,

2000 and 3000 rpm. (Results and discussion) Conducted bench tests to confirm the calculations carried out Tests were

carried out in the mode of scrolling from an external energy source at the same crankshaft speeds. Determined the

coefficient of resistance of the pipe empirically. For some straight sections of the intake system, the coefficient of linear

resistance was calculated using the altshul Formula. It was also taken into account when calculating the pressure loss

in the intake system. (Conclusions) Made calculations of air flow and bench tests, confirming the correctness of these

calculations. At the same time, all factors affecting the air flow rate were taken into account in the calculation. The

analysis of the obtained scrolling results and their comparison with the calculated values showed a similarity in the

nature of the flow of the calculated and experimental flow graphs. The differences are explained by the fact that formula

(2) does not take into account the change in pressure in the system during the intake process, as well as the change in
charge density when heated when passing through the valve Assembly.

Keyword: flow rate estimation, intake valve, resistance coefficient.

HNCCIEJOBAHUE BOSHUKAIOIINX OTKA30B MEXKAY OCHOBHBIMUA
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Cmaepononsckuii 2ocyoapcmeenHblil azpapHblil ynueepcument,

2. Cmaepononaw, Poccuiickaa @edepayusn

Peghepam. 3eproybopounvie kombalinbl UCTIOAL3YIOM MONLKO 8 CE30H YOOPOUHBIX pabom ¢ NPUMEPHOU 2000601
saepysxot om 100 0o 250 uacos;, oHu umerom Ooja2uii CpoK OKYNAeMOCMU U UX NPOCOU 80 8peMsi CIMPAdbl MO2YMm
00epHymbCsl 3HAUUMENbHbIMU YObIMKAMU 015 X03s1cme u npeonpusmuti. (Llenv uccredosanus) Cogeputercmeogariie
Memooo8 yCmpaHeHusi OMKA308 HEeNOOBUICHLIX COCOUHEHUL MOOEepHU3AyUell UX KOHCMPYKYUU NpUMeHUmenvHo Ol
MexaHu1ecKkux npusooos 3epHoybopouHvix Kombaiinos. (Mamepuanvl u memoowt) Ilposenu sxcnepumenmanbHvle
uccne008anusi U XpoHomempasic pabomol yoopounoti mexnuxku 6 coomeemcmeuu ¢ OCT 108.1-99. Hcnonvzosanu
CNJIOWHOU U B8bLOOPOYHBIL XPOHOMEMPANCU, KOMOPble CAYHCAM OCHOBHLIMU Memodamu npu coope Heobxooumou
cmamucmuyeckou UHQOpMayuu 0 HAOEICHOCMU depe2amos, Cucmem U 8 YeioM 3epPHOYOOPOUH020 KoMOAuHA.
(Pezynemamul u o0cyxcoenue) Ycemanosunu, ymo cyuecmeeHHasi 4acms BblAGIEHHbIX OMKA308 N0 YCPEOHEHHbIM
sHauenusm pasua 87,3 npoyenmos u OOHAPYNHCEHA 6 HCAMBEHHOU UYACMU, MEeXAHUHEeCKUX nepedaiax, OmoeibHO
PACNPEOeNeHHbIX WNOHOUHbIX COCOUHEHUSX, 2UOPAGTIUYECKOU cucmeme U mpancmuccuu. Boiseunu, uwmo npu
VCMPAHEHUU HeUCTPABHOCIMET 8Ce COCTABTAIOWUE 8 3A8UCUMOCTIU OM MUNA KOHCIPYKYUU U CROCOOA 80CCMAHOBICHUSL
pPabomocnocoOHOCmMU  UMEM  PA3IUYHOe 3HAyeHue O NPUBCOEHHbIX CUCHeM 3epPHOYOOPOUHbIX KOMOAUHOS.



Onpedenunu, umo O YeeiuyeHus  pabomocnocoOHOCMU — 3epHOYOOPOUHBIX — KOMOQUHO8 U Opyeux
CENbCKOXO3AUCTNBEHHBIX  MAWUH  MOJICEM NPUMEHAMbCS 8 8UOe DEeMOHMHO20 KOMWIEKMA MOOEePHUZUPOBAHHOE
coeduHenue — cvemnas cmynuya. (Beisoowst) Yemanoesunu naubonee omkasvisaiouie CUCmembl, maxKue KaK HCameeHHas
4acmoe, Mexanuieckue nepeoauu, OmoeibHo pacnpeoeseHnble WNOHOUHbIe COeOUHEHUsl, 2UOPABIUYecKas cucmema u
mpaucmuccusa. Bosmooicnoe epemsa ycmpanenus ux omxazog CywecmeeHHO OMmIUYAemcsi U He 6ce20a s6IAemcs
NPOOOIAHCUMETLHBIM.

Knrouesvie cnosa: omxas, 3epHoyo0pouHblil KOMOQUH, 8pemst YCmMpaHeHusl, XpOHOMEempaxic, pabomocnocoOHOCMb.

Ona umtnpoBaHus: Jlebepes A.T., MNasntok P.B., 3axapuH A.B., Jlebeges N.A. ViccnegosaHne BO3HMKAOLLMNX
0TKa30B MexXdy OCHOBHbIMW CUCTEMaMUK 3epHOYOOPOYHLIX KOMOAMHOB M BpeMeHU NX yCTpaHeHUs // TeXHUYeCKui
cepsuc maLumH. 2019. N3(136). C. 33-39.
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Abstract. Combine harvesters are used only in the harvesting season with an approximate annual load of 100 to 250

hours; they have a long payback period and their downtime during the suffering can result in significant losses for farms

and enterprises. (Research purpose) to Improve methods of Troubleshooting fixed connections by upgrading their

design with respect to mechanical harvesters. (Materials and methods) Conducted experimental studies and timing of

harvesting equipment in accordance with OST 108.1-99. We used continuous and selective timing, which serve as the

main methods for collecting the necessary statistical information about the reliability of the units, systems and the whole

combine harvester. (Results and discussion) Found that a significant part of the identified failures on average values

equal to 87.3 percent and found in the harvester, mechanical transmission, separately distributed key connections,

hydraulic system and transmission. It was found that when Troubleshooting all components, depending on the type of

design and method of restoring efficiency, have different values for the above systems of combine harvesters. It was

determined that to increase the efficiency of combine harvesters and other agricultural machines can be used in the

form of a repair kit upgraded connection — removable hub. (Conclusions) Found the most failure systems, such as

harvesting, mechanical transmission, separately distributed key connections, hydraulic system and transmission. The
possible time of elimination of their failures differs significantly and is not always long.

Keywords: failure, combine harvester, time of elimination, timing, performance.

NPUMEHEHMUME 3D-ITIEYATHU METOAOM FDM ITPU PEMOHTE MAIIHWH U
OBOPYJIOBAHUA

HOnus Anexcandposna Jlonamuna, HayuHolii COMpPYOHUK,
e-mail: lopatina.julia@yandex.ru;
Deoepanvuvlil HAYUHBLL aZpoundcenepruvlil yenmp BUM,
Mockea, Poccuiickaa @edepanus

Pechepar. TexHonmornv agavTMBHOrO MNPOM3BOACTBA HaxXoASAT Bce Oonbluee MpUMMEHeHUEe B pasfnuyHbiX
oTpacnsx NPOMbILLIIEHHOCTU, B YAaCTHOCTU, NPW peMoHTe TexHuku. Haubonbluee pacnpoctpaHuTe nonyuyuna
TexHornorns FDM (aHrn. Fused Deposition Modeling — mogenuposaHne MeToAOM MOCNOWHOrO HamnmnaeneHus),
nosBonsowas cosgaBaTb AeTanu M3 TepmonnacTuyHbix nonumepoB. (Llenb uccneposaHusa) BbeinonHutb
aHanuTuyecknii 063op MaTepmarnoB, CBA3aHHbIX C UCMOMNb30oBaHWeM TexHonorun FDM-nevatn ona pemoHTa u
BOCCTaHOBNEHMSA paboTocnocobHOCTU MaLvH 1 060pyaoBaHNS, U OLEHUTb BO3MOXHOCTM MPUMEHEHUS JaHHOM
TeXHomnorum Ang 3afjavy TeXHU4Yeckoro cepsuca mawwuH. (MaTtepuanbl n metogbl) Matepuanom [aHHOro
NccneaoBaHnst CTann OTKPbITble MHAOPMALMOHHBIE UCTOYHMKKM. MeTogom uccnenoBaHus cbop, M3ydeHue u
CpaBHUTEMbHBLIN aHanu3 uHdopmaummn. (Pesynbtathl M obcyxaeHne) OTmeTnnm, 4to B Poccum B Hactosiwui
MOMEHT CYLLECTBYET OCTAaTOYHO MHOIO ManeHbKNX YacTHbIX MpM, NPEAOCTABMSAOLMX YCITYT MO U3rOTOBMNEHNIO
aetanen metogom 3D-nevatn, © B TOM 4YMCfe npeanaralwmnx ycryrn no pemMoHTy MawunH u o6opyaoBaHus.
BbisiBunn, 4to Hambornbluee pacnpoCTpaHeHWe NosyYunu ycrnyrm B obnactu TexHu4eckoro obcnyxunBaHus
aBTOMOOMMEN NO 3akady YacTHbIX NML, MPM 3TOM HaMBONbLUMIA NOTOK 3aKa3oB MPUXOOUTCH Ha M3roTOBIEHWUE
3ybuatbix konec. lMpeanoxunu npumeHaTs FDM-TexHomnormm B pamMkax MeToda pPemMOoHTa C NOCTaHOBKOW
OOMOMHMTENBHON PEeMOHTHOM aeTanu. M3rotoBunu m 3ameHunn 3ybuyaTbii BEHel, Ban-ecTepHu 3ybuarto-
pemMeHHON nepegayn cagoBoro Tpummepa. (BoiBogbl) HomeHknatypa vsgenuin, uarotaBnmBaeMbiX MeTOOO0M



FDM-TexHonornn, AOCTaTOYHO LUMpOKa M OXBaTbiBaeT MOYTU BCE pasHoobpasne nonMMepHbIX AeTarnen,
NCNONb3YyEMbIX B KOHCTPYKUMAX pasfuyHbiX MawuH M obopyaoBaHusa. B uenom ucnonb3oBaHue agauTUMBHBIX
TEXHOMNOIMMA NPU PEMOHTE CTAHOBUTCHA LOBOSIbHO MEPCNEKTUBHbLIM WM MO3BOMSOWMM 3HAYUTENBHO COKPaTWUTb
BPEMS 1 CTOMUMOCTb PEMOHTHbIX paboT.

KnioueBble cnoBa: agantmeHble TexHomnoruu, 3D-neyvats, FDM, peMOHT, TexHu4deckoe o6OCnyXuBaHue,
BOCCTaHOBIIEHME paboTOCNOCOOHOCTH.

Ona uutmpoBaHusa: JlonatuHa HO.A. lNpumeHenne 3D-nevatm metogom FDM npu pemMoHTe MawwuH u
obopynoBaHus // TexHudeckun cepeuc MmawmH. 2019. N3(136). C. 40-45.

APPLICATION OF 3D PRINTING BY FDM METHOD FOR REPAIRING MACHINERY AND
EQUIPMENT

Yuliya A. Lopatina, research assistant, e-mail: lopatina.julia@yandex.ru;
Federal scientific agroengineering center VIM, Moscow, Russian Federation

Abstract. Additive manufacturing technologies are increasingly used in various industries, in particular, in the
repair of equipment. The most widespread technology received FDM (eng. Fused Deposit Modeling — modeling
by layer-by-layer deposition), which allows to create parts from thermoplastic polymers. (Research purpose) to
Perform an analytical review of materials related to the use of FDM-printing technology for the repair and
restoration of machines and equipment, and to assess the possibility of using this technology for the tasks of
technical service of machines. (Materials and methods) the Material of this study were open information sources.
Research method collection, study and comparative analysis of information. (Results and discussion) Noted that
in Russia at the moment there are a lot of small private companies that provide services for the manufacture of
parts by 3D printing, including offering services for the repair of machinery and equipment. It was found that the
most widespread services in the field of car maintenance by order of individuals, with the largest flow of orders
accounted for the manufacture of gears. Proposed the use of FDM technology in the framework of the method of
fixation with the production of additional repair parts. The garden trimmer gear shaft-gear ring was manufactured and
replaced. (Conclusions) the Range of products manufactured by FDM-technology is quite wide and covers almost
all the variety of polymer parts used in the construction of various machines and equipment. In General, the use of
additive technologies in the repair becomes quite promising and can significantly reduce the time and cost of repairs.

Keywords: additive technologies, 3D-printing, FDM, repair, maintenance, recovery.

BJIMAHUE YIJVIA OIIEPEXKEHUSA BIIPBICKUBAHUSA TOIIJIMBA HA ITIOKA3ATEJIN
PABOTHBI ABUT'ATEJIA

Huxonait Bukmoposuu Pakoe, kanouoam mexnuueckux HayK,
oouenm Kagedpot, e-mail: nikolaymgu@yandex.ru;

Anexceit Bukmopoeuu Cmonvanos,

KaHouoam mexnu4ecKux HayK, 0oyenm Kageoput

Hayuonanvnwtit uccneoosamensckuii Mopoosckuii 2ocyoapcmeenHulil
yhueepcumem um. H.II. Ozapéeay, 2. Capanck,

Pecnyonuxa Mopoosus, Poccuiickas @edepayusn

Peghepam. Cmamus nocesaujena uzyueHuro yeia Onepelicenuss 6NPoulCKUBAHUS MONIUBA HA MEXHUKO-IKOL02UYeCKUe
nokazamenu pabomul Osueamens. Hccaedoganusi nposedenvi Ha npumepe osucamens KamA3-740. (Lenw
uccnedosanus) OyeHums GrusHUe USHOCO8 Oemanell ABMOMAMUYECKOU My@mul OnepedlceHus: GNpulCKUBAHU MONIUBA
Ha nokaszamenu pabomovl Oouzenvrozo ogucamens KamA3. (Mamepuanvt u memoowt) Hccineoosanu mexnuueckoe
cocmosnue napmuu mygm, ovieuux 6 sxcniryamayuu. Onpedenunu UsMeHeHUus: Om OMKIOHEHUs. Yeid ONnepedicenus
BNPBICKUBANUS. MONAUBA HA PA3IUYHLIX YACMOMAX BPAUjeHusi KylauKo8020 6aid MONaueHozo nacoca. Illpoeenu
CMEHO08ble UCNBIMAHUA OIS OYEHKU GIUAHUSL Y2ld ONEPedCeHUss 6NPbICKA MONIUGA HA MEXHUKO-IKOL02UYEeCKUe
noxazamenu pabomoi Osucamens. Mygmovr Oviiu GvlOpanvl ¢ pasiuyHol cmenenvio usnoca. (Pesynomamvr u
obcysicoenue) Buiseunu, umo snauumenvhoe 6iusHue HA IKOIO2UYECKUE NOKA3AMENU OKaA3vbledaem ONUMeIbHOCHDb
BNPLICKUBAHUSL MONIUBA, ONPEOSTAEMAs YoM ONEPENCEHUs 8NPbiCKA MONAUBA. YeenuueHue yana OnepexiceHus
BNPLICKA YMeHblaem ONUmMenlbHOCHb GNPLICKUBAHUSL, CHUNCAEN 8bIOPOCHL NO Y2le6000po0am, HO Yeeaudusdaem no
oKCUOaM azoma. Ymenvuienue yena yeeamuuuedaenm OAUMENIbHOCMb GNPLICKUSAHUS, YMO NPUBOOUM K VEeNUdeHUIO
pacxooa monusa u okasvisaem oopamuslil 3¢hghexm no blOPOCY COOMBEMCMEYIOUUX KOMIOHEHMOE OMPAOOMAGUIUX
2a308, yMeHbULAsl 8 HAUDObULET CMENeHU 8bIOPOCHL N0 OKCUOAM A30Md, HO NPU MOM 803PACMAION 8bLOPOCHL NO CAdCe.
(Bvigoowt) B 3asucumocmu om uznoca nomepu MOWHOCMU HA HOMUHAILHOM pedcume Osucamens docmuzaiom 10,6



NPOYEHmos, YOeIbHblll pacxo0 monauea yeenuyusaemcs Ha 9,4 npoyenmos. Hzmenenue yena onepedceHust 6npvicKa
MONAUBA 8 MH0OVI0 CIMOPOHY OM PEKOMEHOYEeMO20 NPUBOOUM K YMEHbULEHUIO MOWHOCTU U YEeTUdeHUI0 ObLMHOCTILL.
Ilposedennvie uccredosanus dokaswvigarom, uwmo uznocwl oemaneii AMOBT okasvigaiom cywecmeennoe eiusHue Ha
nokaszamenu pabomvl 08USAMEN.

Knrouesvie cnosa: usnoc, myghma, yeon onepedceHust 6NpulCKUSANUS MONUBA, OU3elb, UCHbIMAHUE.

Onsa uyutnpoBaHusa: Pakos H.B., CmonbsHoB A.B. BninsHne yrna onepexeHusi BNpbICKUBaHUSt TOMMAMBA Ha
nokasarenu pabotbl gsuratens // TexHnyecknii cepeuc matumH. 2019. N3(136). C. 46-50.

INFLUENCE OF THE FUEL INJECTION ADVANCE ANGLE
ON THE ENGINE PERFORMANCE

Nikolay V. Rakov,

Ph.D.(Eng.), associate professor, e-mail: nikolaymgu@yandex.ru;
Aleksey V. Smol’yanov,

Ph.D.(Eng.), associate professor

National research Mordovian state University. N.P. Ogareva, Saransk,
Republic of Mordovia, Russian Federation

Abstract. The article is devoted to the study of the advance angle of fuel injection on the technical and environmental
performance of the engine. The studies were carried out on the example of the KAMAZ-740 engine. (Research purpose)
to Assess the impact of wear parts of the automatic clutch ahead of fuel injection on the performance of the diesel engine
KAMAZ. (Materials and methods) Investigated the technical condition of the batch of couplings that were in operation.
Identified changes from the deflection angle of an advancing of injection of fuel at different frequencies of rotation of
the Cam shaft of the fuel pump. We conducted bench tests to assess the effect of the fuel injection advance angle on the
technical and environmental performance of the engine. The couplings were selected with varying degrees of wear.
(Results and discussion) Found that the duration of fuel injection, determined by the fuel injection advance angle, has
a significant impact on environmental performance. Increasing the injection advance angle reduces the duration of
injection, reduces emissions of hydrocarbons, but increases the nitrogen oxides. Reducing the angle increases the
duration of injection, which leads to an increase in fuel consumption and has the opposite effect on the emission of the
respective exhaust gas components, reducing to the greatest extent the emissions of nitrogen oxides, but increasing
emissions of soot. (Conclusions) Depending on the wear and tear of the power loss at the rated mode of the engine reach
10.6 percent, the specific fuel consumption increases by 9.4 percent. Changing the angle of advance of fuel injection in
any direction from the recommended leads to a decrease in power and an increase in smoke. Studies show that the
wears parts of AMOUT have a significant impact on the performance of the engine.

Keywords: wear, clutch, advance angle of fuel injection, diesel, test.

OBOCHOBAHME NMPUHIUITIUAJIBHOM CXEMBI CTEHJA JJ151 OLIEHKH
TEXHHUYECKOI'O COCTOSAHUSA OBBEMHBIX THAPOIIPUBOAOB

Cepzeit Bhaoumuposuu Ilbsan3zos, acnupanm

e-mail: serega.pyanzov@yandex.ru;

Ilagen Anexcanoposuu Honoe,

Kanouoam mexHu4ecKux Hayk, npogheccop

Hayuonanonwtit uccneoosamenvckuit Mopoosckuii 20cyoapcmeeHtulil
ynueepcumem um. H.II. Ozapéea, 2. Capanck,

Pecnyonuxa Mopooeus, Poccuiickaa Dedepayusn

Peghepam. B nacmosuee spems mexHuyeckoe cocmosuue 00bemMH020 2UOpo-npusoda onpeoesisiemcs napamempamu
OUASHOCTNUPOBAHUS, 3AS6TIEHHBIMU 3A800A-MU-U320MOBUMENAMU, HAUDOTIee BAINCHBIMU U3 KOTMOPBIX SIGNSIOMCS H00ayd
(pacxod) paboueil dicuoxocmu, pabouee OasieHue, KPYMAWUL MOMeHm, memnepamypa paboueti HCUOKOCMU U
KO2(hhuyuenm noneznozo Oeticmeus,, onpedeieHue KOMmopblxX G03MONICHO MOAbKO ¢ NOMOWBIO CHEYUATUZUPOBAHHOZO0
obopyoosanus — cmenoa. (Llenv uccnedosanus) Obocrosanue NPUHYUNRUATLHOU CXeMbl CMEHOA C 2UOPABIUHEeCKUM
HA2PyaIcarowum yCmpoucmeom 0 OYeHKU MEeXHUYeCK020 COCTOSHUL 00bEMHBIX 2UOPONPUBOOOE OMEUeCMEEHHO20 U
3apy06edNcHo20 NPoOU3800CMEA 8 YCI08UAX PEMOHMHBIX NPeONPUSMULL U CepBUCHbIX YeHmpos. (Mamepuansl u Memoosl)
Ipoananusuposanu cocmosiHue COBPEMEHHOU PEMOHMHOU 6a3bl NPeonpusimuil U CepeUcHbIX YeHmpos. Boiseunu
omcymcmesue 000py008anus, KOMOpoe NO36075em KOHMPOIUPOSAMb NaApamempvl OUASHOCMUPOBAHUSL 00bEMHbBIX



auoponpueodos. Hccnedosanu napamempovl OUAeHOCMUPOBAHUS 2UOPOHACOCA U 2UOPOMOMOPA, peKoMeHOyeMble
3a600aAMU-U320MOBUMENAMU OIS OYEHKU UX MEXHUYECKO20 COCMOSIHUSL, QOpMYIbl 051 BbIYUCIEHUS NAPAMEmpos
OUASHOCMUPOBAHUSL U NPUHYUNUATbHBIE 2UOPABTUYECcKUe cxeMbl 0 ux onpedenenus. (Pezyiomamol u obcyscoenue)
Ipeonoxcunu u 060cHO8aNU NPUHYURUATLHYIO CXEMY CMEHOA ¢ 2UOPAGIUYECKUM HASPYICAIOUUM YCIMPOUCTNEOM,
NO360IAI0WYI0 KOHMPOIUPOBAMb 6Ce NApAMEempbl OUASHOCUPOBAHUS 00BLEMHBIX 2UOPONPUBOOOS, YCIMAHOBNCHHbIE
3a600amu-uzeomosumenimu. Paspabomanu eudpaenuueckoe Hazpydcaioujee YCMpoucmeo O0as NPaAKmMuieckol
peanuzayuy NPUHYUNUATLHOL CXeMbl, Komopoe obecneuusaem HeoOXo0uMblll Kpymsawutl (IMOpMO3HOL) MOMEHM Ha
8AJLY UCNHBIMYEMO20 eUOpomMomopd. (Bvieoow) 3a cuem npumeHneHUs 2UOPABTULECKO20 HASPYICAIOUWE20 YCMPOUCmEd 8
cocmase CMeHOA pedanu308alu MemoOuKy OUHAMUYECKO20 UCHLIMAHUL O00beMHbIX 2UOPONPUBO008, KOMOpAs.
N0360715€M OYEHUMb UX MEXHUYECKOe COCIMOSIHUE 8 YCIL0BUSX PEMOHIMHBIX NPEONPUSMULL U CEPEUCHBIX YEeHMPOS.
KJIKOUEBBIE CJIOBA: MAPAMETP IMATHOCTUPOBAHUSA, THAPOHACOC, THAPOMO-TOP,

CTEH/I, TUAPABJIMYECKOE HAT'PYKAIOIIEE YCTPOMCTBO, THJAPABJIMUECKAS CXEMA.
SUBSTANTIATION SCHEMATIC DIAGRAM TEST BENCH FOR
ASSESSMENT TECHNICAL CONDITION OF VOLUMETRIC
HYDRAULIC DRIVES

Sergey V. Pyanzov, postgraduate student, e-mail: serega.pyanzov@yandex.ru
Pavel A. lonov, Ph.D.(Eng.), professor
National Research Mordovia State University. N.P. Ogareva,
Saransk, Re-public of Mordovia, Russian Federation
Abstract. At present, the technical condition of the volumetric hydro-drive is determined by the diagnostic parameters
declared by the manufacturer, the most important of which are the supply (flow) of the working fluid, the working
pressure, torque, the temperature of the working fluid and the efficiency, the determination of which is possible only
with the help of specialized equipment — stand. (Research purpose) Substantiation of the concept of the stand with a
hydraulic loading device to assess the technical condition of the volume hydraulic drives of domestic and foreign
production in the conditions of repair enterprises and service centers. (Materials and methods) Analyzed the state of
modern repair facilities of enterprises and service centers. Revealed the lack of equipment that allows you to control
the parameters of the diagnosis of bulk hydraulic drives. Investigated the parameters of diagnosis of the hydraulic pump
and the hydraulic motor recommended manufacturers for assessment of their technical condition, the formulas for
calculating the parameters of the diagnosis and the principle hydraulic scheme for their definition. (Results and
discussion) Proposed and justified the basic scheme of the stand with a hydraulic loading device that allows to control
all the parameters of the diagnosis of volumetric hydraulic drives installed by the manufacturers. Developed a hydraulic
loading device for the practical implementation of the concept, which provides the necessary torque (brake) torque on
the shaft of the test hydraulic motor. (Conclusions) Due to the use of a hydraulic loading device as part of the stand, the
dynamic test method of volumetric hydraulic drives was implemented, which allows to assess their technical condition
in the conditions of repair enterprises and service centers.
Keywords: parameter diagnosticating, hydraulic pump, hydraulic motor, test bench, hydraulic loading device,
hydraulic schematic.

CTPATEI'SA PASBUTHS IPOMBINIJIEHHOCTH OTXOJ0B - BAKHBIH HIAT K
PEHIEHUIO 3AJAY PECYPCOCBEPEKEHHUSA U OKOJIOT'NA

Baaoumup Hnvuu Henamoe, 00kmop mexHuueckux Hayx,

2naenwtii cneyuanucm, e-mail: rosagroserv@list.ru;

Banepuii Cepzeesuu I'epacumos, 6edyujuil cneyuanucm;

Cepzeit Anamonvesuu bypakoe, cmapuiuii Hayunolii COMpPYOHUK

Deoepanvublit HayuHbL azpoundcenepnuvlil yenmp BUM,

Mockea, Poccuiickan @edepayusn

Peghepam. B cmamve packpvimvl OCHOSHblE HANPAGNIEHUS pAOOM, NPOGOOUMBIX 6 meueHue HOCIeOHUX Jiem 8
DedepanvHom HaAyuHOM azpouHdicenepHom yeumpe BUM, xacarowuecs gopmuposanus pecypcocbepezaiowel u
9KOI0200PUECHMUPOBAHHOU CUCEMbl YIMUIUZAYUU 6bI6COCHHOU U3 dKCcnayamayuu mexuuku. (Llenv uccreoosanus)
Oyenumo sapuanmol pewienus npooiemMvl YmMuiu3ayuy omxo00o8 npou3go0Ccmaa i nompeoenus 6 Ompacisix HapooHO20
X03A1CM8a, 6KAI0YAS A2PONPOMbIULIEHHBIT Komnaeke. (Mamepuanvt u memoost). Buisisunu ocnosHuvle 3adauu, komopbvie
HE0OX00UMO peuiums 8 Nepeyio oyepedsb: YCMpaHeHue HeCo8epULeHCmBd 3aKOHOOamenbHoU Oazvl, npeodaodicenie
aghghexmuenoco eapuanma cucmemvl pazodenbHO20 cOOPA 0OMX0008;, pa3paboOmMKa KOHYenyuu @Gopmupo8anus
0elicmBeHH020 MeXaHU3MA peuleHust npobiembl ¢ OMX00AMU C YY4emom pocculickux ocobernnocmeli. (Pezynomamol u



obcyaicoenue) Ilpoananusuposanu paziuunsle 8UObL OMX0008 U ONPEOEUNU, YMO HAUOOIbULE MAMEPUATLOEMKOCTNBIO
obnadaem 6vl6edeHHAs U3 IKCHAyamayuu mexuwuxa. Paspabomanu memoodonoeuro coz0anusi cucmemvl YMuiu3ayuu
cenbckoxosaticmeennou mexuuxku. O60ocHo8anu HeobXo0UMOCHb CO30aHUA CEPBUCHBIX NPEONPUAMULL HOB020 MUNA, 8
0053aHHOCIMU  KOMOPBIX GOUOem KaK MeXHUUecKoe CONpO8ONCcOeHUe MEeXHUKY, MmaxK U YMuiu3ayus omxoo0os,
BO3HUKAIOWUX 6 NpOYyecce IKCNIYAmayuu mexHuKu u @ npoyecce Ymuau3ayuu nocie 8vi6o0a ee u3 skcnayamayuu. Ipu
npogedeHuYU YMUIU3ayuy Ha Smux npednpusmusx 6yoem obecnedusamovcsi pazoeibHulil COOp KOMNOHEHMO8 OMX0008.
(Bb1600vl) Baoicnetiwee nanpagieHue GopMuposanus Mexanuzma peulerus npooiemvl YMuiuzayuu Oomxooos —
paspabomka Oompaciesvix CUCHeMm YMuiu3ayul 8bl6e0eHHOU U3 SKCNILYAmAayuu MmexHuKly, KOmopas no360Jisen 6epHymo
6 NOBMOPHOe UCHONBL308aHUE 00 95 NPOYEeHMO8 KOMNOHEHMOS, 6xo0suyux @ smy mexuuxy. B BUM paspabomana
Memo0ono2uss CO30anUus Maxou cucmemsl OJi VMUIUZAYUU CETbXO3MEXHUKY, NpPeoslodceHa KOHYenyus eOuHou
cucmemvl YMmunu3ayuy Omxo008 pasiuiHvlx 6U008.

Kniwouesvle cnoea: cmpamezus pazeumus, YmMuauzayus 0omxo008, KOMHOHEHMbL, JICUSHEHHBIU YUK HPOOYKYUU,
peyuxnune, pecypcocoepedcerue, IK0A02Us, MeXHUKd, NPOMbIULIEHHOCHb, HOHAMUIIHbII annapam.

Ana untupoBanua: UrHatos B.U., NepacumoB B.C., Bypsikos C.A. CTpaterns passuTuUS NpPOMbILLNIEHHOCTH
OTXOAOB — Ba)KHbIW LAl K peLLeHnto 3aday pecypcocbepexeHus n akonorum // TexHuyeckmumn cepenc matumH. 2019.
N3(136). C. 58-67.

THE STRATEGY FOR THE DEVELOPMENT OF INDUSTRY WASTE IS AN IMPORTANT STEP TO
THE SOLUTION OF PROBLEMS OF RESOURCE SAVING AND ECOLOGY

Vladimir 1. Ignatov, Dr.Sc(Eng.), chief research engineer,
e-mail: rosagroserv@list.ru;

Valery S. Gerasimov, leading specialist;

Sergey A. Buryakov, senior researcher associate

Federal Scientific Agroengineering Center VIM,

Moscow, Russian Federation

Abstract. The article reveals the main directions of work carried out in recent years in the Federal scientific
Agroengineering center of VIM, concerning the formation of resource-saving and environmentally oriented system of
disposal of decommissioned equipment. (Research purpose) to Evaluate options for solving the problem of waste
management in the sectors of national economy, including agriculture. (Materials and methods). Identified the main
tasks that need to be solved in the first place: the elimination of imperfections in the legislative framework; offer an
effective version of the system of separate waste collection; development of the concept of an effective mechanism for
solving the problem of waste, taking into account Russian characteristics. (Results and discussion) Analyzed the
different types of waste and determined that the most material-intensive equipment is decommissioned. Developed a
methodology for creating a system of utilization of agricultural machinery. The necessity of creating a new type of
service enterprises, whose duties will include both technical support of equipment and waste disposal arising in the
process of operation of equipment and in the process of disposal after its decommissioning. When recycling, these
companies will be provided with a separate collection of the waste components. (Conclusions) the most Important
direction of the formation of a mechanism for solving the problem of waste disposal is the development of industrial
systems for the disposal of decommissioned equipment, which allows to return to reuse up to 95 percent of the
components included in this equipment. The VIM has developed a methodology for creating such a system for the
utilization of agricultural machinery; the concept of a unified system for the utilization of waste of various types is
proposed.

Keywords: development strategy, waste management, components, product life cycle, recycling, resource saving,
ecology, engineering, industry, conceptual apparatus.
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Pegpepam. [lpobrema onmumuzayuy CIRONHCHbIX KOHCMPYKYULL C Yelbl0 YMEHbUleHUs ceDecmouMocmu 3a cuem
COKpAWeHUsi MEeXHONIOSUYECKUX UB0EPHCEK U pacxo0d 00pO2OCMOAWe20 MAMEPUALa NPU OOCMUNCEHUU HAULYYULUX
NPOYHOCMHLIX XAPAKMEPUCMUK Oemajiell AGIAemcs aKmydaibHou 01 OOJbUUHCMBA OmpAciell CO8PeMeHHOU
NPOMBIUIIEHHOCIU, 8 MOM 4Yucie U Oas8 azponpomvluiieHno2o xomniaexca. (Llenv uccnedosanus) Ilposecmu
MONOAOSULECKYIO  ONMUMUAYUIO PbIuaAcd  CeNbCKOXO3AUCMBEHHOU MAWUHbL CO  CHUICEHUEM €20 MAccbl npu
obecneueHuy 3a0aHHOU NPOYHOCU U HCECMKOCMU U COXPAHEHUEeM 2abapumHulx pasmepos. (Mamepuanst u memoout)
Ocywecmeunu  coz0anue meepoOOMeNbHOU MOOenU KPOHWMEUHA CeNbCKOXO3AUCMEEHHOU MAWUHbLL U €20
MONONOSUYECKYI0 ONMUMU3AYUID 8 cucmeme agmomamusupogarnozo npoexkmupoganusi CAIIP  Komnac-3D.
Ommemunu, 4mo Kuouegou 0COOEHHOCMbIO NPOOYKMA AGIAEMC UCHONb308AHUE COOCMBEHHO20 MAMEMAMUYECKO20
sa0pa C3D u napamempuyeckux mexnonozuil. 3aoaueii Uccied08anusi CIMAlo onpe-o0eleHue 803MOACHOCIU CHUNCEHUS
Maccel demanu npu obecnedeHuu 3A0AHHOU NPOYHOCMU U HCECMKOCHMIU, A MAKHCe C COXPAHEHUeM 2a0apumHbix
pasmepos. (Pesynomamor u obcyscoenue) Ionyuunu KoneyHO-21eMeEHMHYI0O MOOENb HPOCMPAHCIMBA ONMUMUZAYUL,
xomopas cooepoicum 7407 Koneunvlx d1emenmos u 4351 y3znoe. Buissunu, umo Maccy KOHEYHO20 U30eius npu
UCNOTL30BAHULU AN2OPUMMA MONOI02UYE-CKOU ONMUMU3AYUU MOJNCHO COKpamumb Ha 40 npoyenmos ¢ obecneyenuem
3A0aHHOU npouHocmu u dcecmkocmu. (Bvleoowl) B pesynvmame mononocuyecko onmumuzayuu Ovlid NOay4eHd
KOHCIMPYKYUs pbiiazd, KOmMopyo 00CMAmoOyHO CIOHCHO ObLI0 Obl CNPOEKMUPOBAmMb, UCHOIb3YSA MOLbKO UHMYUYUI) U
ONbIM KOHCMPYKMOpa.

Knrouesvle cnosa: mononocuueckas onmumuzayus, CAIIP-cucmema Komnac-3D, meepdomenvras mooeius,
aA0OUMUBHbBIE MEXHON02UU, 00JIeSUEeHHAS 0emdab.

Ona uutnpoBaHusa: CeupugoB A.C., KpacHawmx KA. Tonomnormyeckas ontumusaums Aetanen
CENbCKOXO3SINCTBEHHON TEXHMKN // TexHn4Yecknii cepeuc matumH. 2019. N3(136). C. 68-72.

TOPOLOGICAL OPTIMIZATION OF DETAILS
AGRICULTURAL MACHINERY

Alexey S. Sviridov, junior researcher, e-mail: sviridef4A@yandex.ru;
Konstantin A. Krasnyaschykh, Ph.D.(Eng.)
Federal Scientific Agro-Engineering Center VIM, Moscow, Russian Federation

Abstract. The problem of optimization of difficult designs for the purpose of reduction of prime cost due to reduction
of technological expenses and a consump-tion of expensive material at achievement of the best strength characteristics
of details is relevant for most the branches of the modern industry including for an agro-industrial complex. (Purpose
of research) To Perform topological optimization of the lever of the farm vehicle with decrease in its weight when
ensuring the set du-rability and rigidity and preservation of overall dimensions. (Materials and meth-ods) Carried out
creation of solid-state model of an arm of the farm vehicle and its topological optimization in the computer-aided
engineering system CAD Compass-3D. Noted that key feature of a product is use of own mathematical kernel of C3D
and parametrical technologies. Definition of a possibility of decrease in mass of a detail when ensuring the set durability
and rigidity and also with preservation of overall dimensions became a research problem. (Results and discussion)
Received final and element model of space of optimization which contains 7407 final ele-ments and 4351 knots. Revealed
that the mass of a final product when using an al-gorithm of topological optimization can be reduced by 40 percent with
ensuring the set durability and rigidity. (Conclusions) As a result of topological optimization the lever design which
would be rather difficult to be designed was received, using on-ly an intuition and experience of the designer.

Keywords: topological optimization, the Compass-3D CAD system, solid-state model, additive technologies, the
facilitated detail.

OCHOBBI METOJUKHU ITPOEKTUPOBAHUSA CUCTEM
TEXHUYECKOI'O CEPBUCA

Examepuna Jleonuoosna Yenypuna, kanouoam mexnuueckux nayx, oouenm xagheopni, e-mail: ekaterina-
chepurina@rambler.ru;

Hapvsa Jleonuoosena Cegocmovanosa, macucmpanm

Poccuiickuii zocyoapcmeennwiit azpapnuiii ynugepcumem — MCXA umenu K. A. Tumupnzeea, Mockea,
Poccuiickaa @eoepayus

Pegpepam. Ynyuwenue sgpgexmusHocmu OeamenbHOCMU UHIHCEHEPHO-MEXHUYeCKUX Cayxch no obecneyeHuro
NPOU3BOOCBEHHBIX NPOYECCO8 8 JCUBOMHOBOOCMBE SGNACMCS CIONCHOU U AKMYAIbHOU 3a0adell 8 COBPEMEHHbIX
VC0BUAX (PYHKYUOHUPOBAHUS A2PONPeOnpusimuil, upm u Xoa0unzos. Ono OuKmyemcs Heooxo0uMoCmvio NOGbIUEHUS
VPOBHSL UCAPAGHOCIU MAWUH U 0O0PYOOBAHUSL HCUBGOMHOBOOCMEA U CHUMICEHUS 3amMpam HaA e20 MeXHUYecKoe



obcnysicueanue u pemoum. (Llenv uccredosanus) Obecneuenue mpedyemoco YpOo8HA UCHPAGHOCMU MAWUH U
000pY006aHUsL HCUBOMHOBOOCMBA HA OCHOBE PAYUOHATNLHOU OP2AHUZAYUU OeSIMETbHOCTNU UHIICEHEPHO-MEeXHUYECKOl
cayorcobl xossticmea. (Mamepuanvl u memoowt) Hcnonvzosanu npu npoedeHuu uccieo08aHuli UHGOpMayuo o
COCMOAHUY  HAOEHCHOCMU MAWUH U 000pYOOBAHUS JICUBOMHOBOOCMEA, MEMOOax U CPeoCmeax OpeaHu3ayuu
MEXHUYUECKO20 Cepsuca, 3ampamax Ha ux cooepacanue. llpumenunu 6 xawecmee OCHOBHbIX MEMOO08 UCCICO08AHUS
MoHozpaguuecKuti U CMamucCmuideckutl, aHalu3a U CPAGHUMENTbHBIX OYEHOK, J02UYEeCKUll U aOCMPaKmMHO-102UYeCKU.
(Pesynvmamul u 0ocysicoenue) Ycemanosunu, umo npoexmupoganue payuonanvrou opeanuzayuu UTC obecneyusaem
onmumanvHoe nianuposanue nompedornocmu 8 TO u pemonme, 8 MAMeEPUATLHO-MEXHUYECKUX PECYPCAX HA UHICEHEPHO-
mexHuueckoe obecneverue UCHPABHOCMU MEXHOA0SUYeCKUX MAWUH U 000pYO0BAHUS HCUBOMHOBOOCMEA U UX
aghgpexmusnoe ucnonvsosanue. Boiseunu, umo nonyuennvie pacuemuvie MOWHOCMU CUCTHEMbI THEXHUYECKO20 CEPBUCA
Mawun u 060py008anUs HCUBOMHOBOOCHBA OYEHUBAIOMCSL NO MEXHOLO2UYECKUM BO3MONCHOCHISIM, CONOCTNABIAIOMCS
C UMEIOWUMUCS MOWHOCTIAMU U HA DMOM OCHOBAHUU 0eNdemcsi 3aKII0UeHIe 0 HeOOX00UMOCMU CIPOUMenbCmed Uil
PEKOHCIPYKYUU 00BbEKMO8 UIU HA0OOPOM, VEEIUYEHUsT 3A2PY3KU UMEIOWUXCS NPOUIBOOCMBEHHBIX MOUWHOCHel
donoanumenvHolMu obvemamu pabom. (Bvieoovr) Cnyocba mexnuyeckoeo cepuca mauwtun U 0060py0o8arHus
HCUBOMHOBOOCMBA  ACPONPEONPUAMUS  OOJINHCHA  OblMb  YKOMNJIEKMOBAHA  KEATUDUYUUPOBAHHBIM NEPCOHANOM,
HEoOX00UMOU pPEeMOHMHO-MEXHUYECKOU 0a30U U COBPEMEHHbIMU MEXHUYEeCKUMU CPeOCMmEaMU OUaeHOCMUPOBAHU,
UHCIMPYMEHMOM, 4MOoObl UMENb B03MONCHOCTb NPOBCOCHUSI KAUeCMEEHHO20 U CEOEBPEMEHHO20 OOCIYICUBAHUSL U
2apanmuposams 6€30MKA3HYI0 PAbOMY MAWUH U MEXAHUZMO8 8 meyeHUe mpedyeMol HapabomKu.

Knrouesvle cnosa: undiceHepHo-mexHuueckoe obecneuenue, pabomocnocoOHOCHb, MexHuueckoe o00CIYyICUsanue,
yempaneHue HeucnpagHocmetl, 3(HekmusHoCcp.

Ona untupoBaHus: YenypuHa E.J1., CeBoctbsHoBa [.J1. OCHOBbI METOOAMKM MNPOEKTUPOBAHUS CUCTEM
TexHn4eckoro cepuca // TexHudeckmn cepsmc MmainH. 2019. N3(136). C. 73-80.
THE BASIC METHODOLOGY OF SYSTEMS DESIGN

TECHNICAL SERVICE

Ekaterina L. Chepurina, Ph.D.(Eng.), associate professor of the department, e-mail: ekaterina-chepurina@rambler.ru;
Daria L. Sevostyanova, master student of the department

Russian state agricultural university - MSHA of K.A. Timiryazev,

Moscow, Russian Federation

Abstract. Improving the efficiency of engineering services to ensure production processes in animal hushandry is a
complex and urgent task in modern conditions of functioning of agricultural enterprises, firms and holdings. It is dictated
by the need to increase the level of serviceability of machinery and equipment of livestock and reduce the cost of its
maintenance and repair. (The purpose of the study) to Ensure the required level of serviceability of machinery and
equipment of animal husbandry on the basis of rational organization of the engineering and technical service of the
economy. (Materials and methods) Used in the research information on the state of reliability of machinery and equipment
of livestock, methods and means of organization of technical service, the cost of their maintenance. Applied as the main
methods of research monographic and statistical, analysis and comparative assessments, logical and abstract-logical.
(Results and discussion) Found that the design of a rational organization of its provides optimal planning needs for
MAINTENANCE and repair, material and technical resources for engineering and technical maintenance of technological
machines and equipment of livestock and their effective use. It was found that the obtained design capacity of the system
of technical service of machinery and equipment of animal husbandry are evaluated by technological capabilities,
compared with the available capacity and on this basis, the conclusion is made about the need for construction or
reconstruction of facilities or Vice versa, increasing the load of existing production capacity with additional volumes of
work. (Conclusions) the Service of technical service of machines and equipment of animal husbandry of agricultural
enterprises should be staffed with qualified personnel, the necessary repair and technical base and modern technical
means of diagnosis, tools to be able to carry out quality and timely maintenance and ensure trouble-free operation of
machines and mechanisms during the required operating time.

Keywords: engineering, operation, maintenance, Troubleshooting, efficiency.

METOAUYECKHUE ITOAXO0Abl OBOCHOBAHUSA TEXHOJOI'MYECKOI'O 1
TEXHUYECKOI'O OBECIIHEYEHMSA ITPOU3BOJACTBA ITPOAYKINU
PACTEHUEBO/ICTBA JIECOCTEIHOM 30HbI HOBOCUBUPCKOM OBJIACTH

Bopuc Imumpueeuy /Jokun’, 0okmop mexnuueckux nayx, npogeccop,
271a6nbLil HAYuHbLIE compyoHuk, e-mail: dokin38@mail.ru;
Bepa Jleonapoosna Mapmuinoea', kanouoam mexnuueckux Haykx,



eéeoyuiuil HayYHblil COMPYOHUK;

Onez Baraoumuposuu Enkun', kanouoam mexnuueckux Hayx,

cmapuiuii HayuyHvlil COMPYOHUK;

Aiina Apanacvesna Huxugopoea’, acnupanm

YCubupckuii pedepanvuviii nayunvlii yenmp azpoduomexnonozui

Poccuiickoii akademuu nayx, p. n. Kpacnooock, Hoeocuoupckas oonacmes, Poccuiickas @edepauus;
2Unancenepnwirii uncmumym Hoeocubupcrkozo zocyoapcmeennozo

azpapnozo ynusepcumema, 2. Hosocubupck, Poccuiickas @edepayusn

Peghepam. 3a nocneonue Oecamunemus 6 Poccuu usmeHuncs oOwjecmeenuviti cmpoll u 9KOHOMUKA, HOSAGULUCD
IHEP2OHACHIUEHHBIE MPAKMOPYL, KOPMO- U 3epHOYOOPOUHbIe KOMOANHbI, WUPOKO3AX8AMHbIE NOCEGHblIe KOMNLEKCbL U
Ho8ble pecypcochepezaloujue MeXHOA02UU B030€bl6aHUA U YOOPKU CelbCKOXO03AlcmEeHHbIX Kyaomyp. (Llens
uccneoosanus) Ilosviuenue sghghexmuenocmu npouze00cmea nNPOOYKYUU pAcmenuesooCmsa 3a cuem paspabomru
HOBbIX Memoou4ecKux nooxo008 K 000CHOBAHUIO €20 MeXHOI0SUYEeCK020 U meXHUu4ecko2o obecneyenus. (Mamepuanst
u memoowl) Ilpeocmasunu axmuueckoe pacnpeoenenue CelbCKOX03alcmeenHvlx npeonpusmuti Hosocubupcroii
obnacmu no niowaou NAwHU Ha paccmampusaemviii nepuod. Ommemuay, 4mo Kaxicovlll CelbX03Nnpou3800Umens
8blOUpaem mom Uil UHOU 8APUAHTN MEXHOIO0SUL U MEeXHUUECKUX cpe0Ccme 014 NPou3B00Cmed 3epHa 8 3a8UCUMOCTNY OM
Pecypcro2o obecneyeHus: U HAIU4Us Kaopoe Mexanuzamopos. Pazpabomanu memoo cK6o31020 npocmMompa apuanmos
20008bIX KOMNAEKCO8 NOJe8bIX pabom 0Jist 000CHOBAHUSL CIPYKMYPbl MAUWUHHO-MPAKMOPHO20 NAPKA OJisl PA3IUYHBIX
MUno8 mogaponpouzsooumenell Ha NPUHYURUAIbHO HOBOU ocHoge. (Pezyromamul u obcysicoenue) Ipusenru memoouxy
66100pa MOOETLHBIX XO03AUCME OJisl MUNU3AYUYU NPOU3BOOCMBEHHBIX YCI08Ull aecocmentol 30Hbl Cubupu u mMemoo
CKB03H020 NPOCMOMPA BAPUAHMOE 20008bIX KOMIIEKCO8 NOJe8blX pabom 0nsi 000CHOBAHUS CMPYKIMYPbl MAUUHHO-
MPAKMOPHO20 NAPKA MOOENbHbIX XO03AUCme, Memoouyeckue nooxoobl K 6bl00py albMePHAMUBHBIX MEXHOI02Ull
6030€1b186aHUSL U  YOOPKU  CENbCKOXO3AUCMBEHHbIX KYIbMYpP 8 3a8UCUMOCHU OM  pecypcoobecneieHHoCmu
CeIbX03Mo8aponpou3gooumeneti, a maxdxice HANPAasieHUsi CHUMCEHUS NOMpeOHOCMU 8 Ka0pax MexXaHu3amopos.
(Bb1600vl) Yemanosunu, umo nepexod om Kiaccu4eckou UHMeHCUSHOU MeXHON02Uul Ha 6a3e OmeaabHOU 6CNAWKY UTU
2YOOK020 PLIXTIeHUs: BPOU3B0OCMBA, HANPUMED, 3EPHOBLIX KYIbIYP K UHMEHCUBHOU pecypcochepeaaioueli mexHoI02ul
Ha Oaze MUHUMATLHOU 00pabOmMKU NOY8, NO360AsleN CHU3UMb pacxod monauea na 30-35 npoyenmog u coxpamumo
nompebrHocms 8 Kaodpax mexanuzamopos ¢ 1,5-1,7 paza.

Knrouesvle cnosa: MawuHHO-MpAKmMopHuIll NAPK, MOOENbHOe XO3AUCME0, MEXHOI02UU, IKCHIYAMAYUOHHbIE
3ampamul, Konuvecmso mexanusamopos Ha 1000 ea noceos 3eprogwix.

Ona umtnposanus: JokvH B.[., MapTteiHoBa B.J1., EnknH O.B., Hukndgoposa A.A. MeTogudeckme nogxopbl
000OCHOBaHMSA TEXHOMOIMMYECKOro M TEXHUYECKOro obecneyeHnss MPou3BOACTBA NPOAYKLMM pacTEeHMEBOACTBA
necocTenHon 30HbI HoBocnbupckon obnactu // TexHuyeckuii cepsmc matumH. 2019. N3(136). C. 81-89.

METHODICAL APPROACHES OF THE JUSTIFICATION TECHNOLOGICAL AND TECHNICAL
SUPPLY OF PRODUCTION PLANT GROWING IN SIBERIA

Boris D. Dokin!, Dr.Sc(Eng.), professor, chief researcher, e-mail: dokin38@mail.ru;
Vera L. Martynova?, Ph.D.(Eng.), leading researcher;

Oleg V. Elkinl, Ph.D.(Eng.), senior researcher associate;

Ayna A. Nikiforova?, post-graduate student

! Siberian Federal Research Center for Agrobiotechnologies

Russian Academy of Sciences, Krasnoobsk, Novosibirsk Region, Russian Federation;
2 Engineering Institute Novosibirsk State Agrarian University,

Novosibirsk, Russian Federation

Abstract. Over the past decade, Russia has changed the social system and economy, there were energy-saturated
tractors, forage and combine harvesters, wide-sowing complexes and new resource-saving technologies of cultivation
and harvesting of crops. (Research purpose) Improving the efficiency of crop production through the development of
new methodological approaches to the justification of its technological and technical support. (Materials and methods)
Presented the actual distribution of agricultural enterprises of the Novosibirsk region in the area of arable land for the
period under review. It was noted that each agricultural producer chooses one or another option of technologies and
technical means for the production of grain, depending on the resource provision and the availability of personnel of
machine operators. We have developed a method of end-to-end review of options for annual complexes of field work to
justify the structure of the machine and tractor fleet for different types of producers on a fundamentally new basis.
(Results and discussion) Led to the method of selection of model farms for the typification of production conditions of



the forest-steppe zone of Siberia and the method of through viewing options for annual complexes of field work to justify
the structure of the machine and tractor fleet of model farms, methodological approaches to the choice of alternative
technologies of cultivation and harvesting of crops depending on the resource availability of agricultural producers, as
well as ways to reduce the need for personnel of machine operators. (Conclusions) Found that the transition from the
classical intensive technology based on dump plowing or deep loosening of production, for example, grain crops to
intensive resource-saving technology based on minimal soil treatment, reduces fuel consumption by 30-35 percent and
reduce the need for personnel of machine 1.5-1.7 times.

Keywords: motor-tractor park, a modelling economy, technologies, a running cost, quantity of machine operators on
1000 hectares of sowings grain.

®OPMHUPOBAHUE KAUECTB XPOMOBBIX TIOKPHITHI TP
TAJIbBAHOKOHTAKTHOM OBPABOTKE

Cepzeii IOpveuy JKaukun', 0okmop mexnuueckux nayx,

npogheccop kaghedpul, e-mail: zhach@list.ru;

Huxuma Anexceesuu Ilenvko6’, kKanouoam mexnuueckux HayK;
Iagen Braoumuposuu Ilvicopenko®, kanouoam mexnuueckux HayK;
Bnaoucnae Onezosuu Jlouenxo?, Kypcanm

'Boponesicckuii zocyoapcmeennvlit mexnuueckuii ynusepcumen,

2. Boponeoic, Poccuiickaa Dedepayus;

2Boennbtii yuebno-nayunsiii yenmp Boenno-6030yuwnvix cun
«Boenno-eo030ymnan akaoemusn umenu npogeccopa H.E. JKyxkoeckozo
u I0.A. I'azapunay, 2. Boponesic, Poccuiickaa ®@edepayus;

34-1 Apmusa Boenno-6030yunvix cun u Ilpomusoeo3zoywnoii oboponst,
2. Pocmoe, Poccuiickaa @edepayus

Peghepam. Paccmompenu unH@OpMayuoHHbl U YNPAGIAIOWUL NO0X00bl K OYeHKe CEOUCME 2anib8aAHUYECKUX
nokpeimuii oemanu. Ilpu ungopmayuonnom nood-xooe nposoodsim 3KCNEPUMEHMATbHOE UCCIe008aHUe CEOUCME
NOIYYEHHO20 8 npoyecce 0OpabomKu NOKPuIMust U Oisl He20 NPOSHOZUPYIOM IKCNIYAMAYUOHHbIE XAPAK-MEPUCTUKY,
KOppexmupyemvle oanee ONbIMHbIM NYMeM Ulu 6 npoyecce dKCHIYAma-yuu. Ynpagnaowuii nooxood npeonoaazaem
Gopmuposarue noOKpuImuii ¢ 3a0AHHBIMU UTU MPEOyeMbIMU NaApaMempamu no YCI08UaM SKCHIyamayuu uzoenust. (Llenw
uccnedosanus) Ilpoananuzupogams GrUAHUE MEXAHUYECKUX B030€UCMEUll NPpU HAHECeHUU NOKPuIMuUll Ha CO30aHue
MOACMbIX CII0EE C NOCMOSAHHBIMU UTU NEpeMeH-HblMu mpebyemvimu ceoicmeamu. (Mamepuanvl u memoowt) Ilpogenu
UCCe008anusi HA CHeYUAlIbHO paspaboOmMaHHOU U CHPOEKMUPOBAHHOU DKCNEePUMEHMATbHOU YCma-HO8Ke Ol
60CCMAHOBNIEHUS GHYMPEHHUX YUTUHOPUYECKUX nosepxrocmetl. Omme-muiu, 4mo Ha YCMAHOBKE BO3MOICHO WUPOKOe
U3MeHenue Napamempos ocCancoenus: O0AasieHus UHCIMPYMEHMA, MeNCINeKMPOOHO20 DPACCMONUS, MeMNnepamypbl
QNEKMPO-TUMA, NIOMHOCIU MOKA, CKOPOCMU 2IA6HO20 U BCHOMO2AMENbHO20 O8udiceHus. (Pesynbmamur u
obcysicoenue) Yemanosunu npeumyuecmeo Ynpagsowezo nooxood npu NOIyYeHUul GblUeyKA3AHHbIX NOKPLIMULL
Onpeoenunu uiepoxo8amocms NOKPbI-MUs, 8eIUYUHA KOMOPOU NO360Jiem UCNOIb308AMb 60CCMAHOBIEHHbIE 0emalu
be3 nomepu HAOEHCHOCMU BOCCMAHOGIEHHO20 V31Ad 6 CPABHEHUU C HOBLIMU Oemanamu. Bwiseunu pezpeccuonmbvie
3A6UCUMOCIU OCIAMOYHBIX HANPANCEHUL OM OAGNeHUsl U NAOMHOCMU MOKA Npu UKCUPOBAHHOU meMnepamype.
Buibpanu pabouue pesxcumol, obecneuugarouue 8blcoKue NOKA3AMeENU NOKPLIMUL, DOPMUPYIOWUX NOBEPXHOCH-HbLIL
cnoul uzoenutl. Onpedenuny coomHouleHue pasmepos 3eper NOKPuUmul, NOJIYYEHHBIX N0 PA3IUYHBIM MEXHONOSUSIM.
(Bvisoow) Memoo I'KO 3amemuo cuudicaem mpyooemKkocms pemMoHma oemaneiu. I anb8anoKOHMAKmMHuLL cnocob
no380em COKpAmumo 8pemMsi 60CCHMAHOGNEHUs Oemanell (PaccmMampusanucs, moauwuHovl nokpoimuti 150
muxpomempos) 0o 10-12 pas, a ¢ yuemom cHudiCeHUs: Koauvecmea Opakosanuvix uzdeaut 0o 150 pas.

Knrouesvie cnosa: 2anb8aHOKOHMAKMHOE — OcaxycOeHue, 2anb8aHUYecKUe NO-Kpblmus, UWepoXo8amocmo,
MHO20GAKMOPHBLI AHATU3.

Ona umtnposanua: XXadkmH C.1O., MNMeHbkoB H.A., LibicopeHko IM.B., JoueHko B.O. dopmmpoBaHme kavyecTs
XPOMOBBbIX MOKPbITUIA MPKW ranbBaHOKOHTAKT-HOM 06paboTke // TexHu4eckun cepsuc mawwmH. 2019. N3(136). C. 92-
98.

FORMATION OF QUALITIES OF CHROMIUM COATINGS DURING GALVANOCONTACT
TREATMENT



Sergey Yu. Zhachkin?, Dr.Sc(Eng.),

professor of the department, e-mail: zhach@list.ru;

Nikita A. Penkov?, Ph.D.(Eng.);

Pavel V. Tsysorenko®, Ph.D.(Eng.);

Vladislav O. Dotsenko?, cadet

1Voronezh state technical university, Voronezh, Russian Federation;

2 Military educational scientific center of the Air Force «Military and air
academy of a name of professor N.E. Zhukovsky and Yu.A. Gagarin»,
Voronezh, Russian Federation;

3The 4th Army of the Air Force and Air defense, Rostov, Russian Federation

Abstract. Reviewed information and control approaches to the evaluation of the properties of galvanic coatings of
parts. In the information approach, an exper-imental study of the properties of the coating obtained in the process of
processing is carried out and operational characteristics are predicted for it, which are further experimentally or during
operation. The control approach involves the formation of coatings with specified or required parameters for the
operating conditions of the product. (Research purpose) To Analyze the effect of mechanical effects during the
application of coatings on the creation of thick layers with constant or variable desired properties. (Materials and
methods) Conducted research on a spe-cially developed and designed experimental installation for the restoration of
inter-nal cylindrical surfaces. It was noted that a wide change of deposition parameters is possible at the plant: tool
pressure, interelectrode distance, electrolyte temperature, current density, velocity of the main and auxiliary motion.
(Results and discussion) Established the advantage of the control approach in obtaining the above coatings. We
determined the roughness of the coating, the value of which allows the use of the recovered parts without loss of
reliability of the Assembly in comparison with the new parts. Regression dependences of residual stresses on pressure
and current density at a fixed temperature were revealed. We chose operating modes that pro-vide high performance
coatings that form the surface layer of products. Oprah di-viding ratio of the grain size of the coatings obtained
according to different tech-nologies. (Conclusions) the Method of t-bills significantly reduces the complexity of the
repair parts. Galvanostatic method allows to reduce time of restoration parts (addressed coating thickness 150 microns)
up to 10-12 times, and given the reduc-tion in the number of defective products up to 150 times.

Keywords: galvanic dep-osition, galvanic coatings, roughness, multivariate analysis.

OIITUMM3ALIINA KOHIHEHTPALIIMU KJIEEBOTI'O COCTABA C UCITIOJIb30BAHUEM
KOMITBIOTEPHOM IMPOT'PAMMBI STATGRAPHICSPLUS JJISI BOCCTAHOBJIEHU S
MAIIHWH 1 OBOPYJIOBAHUA

FOpuiit Braoumupoesuu bawkupues, Kanouoam mexHu4eckKux Haykx,

ooyenm, e-mail: 4022550@mail.ru;

/mumpuin Hzopeeuu Pocaues, cmyoenm

Muvimuwgunckuii gpunuan Mocko8ckozo zocyoapcmeennozo mexnuueckozo ynueepcumema um. H.J. baymana, 2.
Muoimuwgu, Poccuiickaa @edepayusn

Pegpepam. Muozcue opeanusayuu npogooam o0OCAYHCUBAHUE U DEMOHM MEXHUKU CEOUMU CUNAMU 8 DEMOHMHBIX
macmepckux obuje2o HasHayenus. Omcroda 603HUKAem NOMpPeOHOCb 8 YHUBEPCATIbHBIX U He0OpOo2UX Mamepuanax u
MEXHON02UAX PEMOHMA, He MpedyIowux CReyuaru3uposanHoco 000py008aHus U GblCOKOKGATUPUUUPOBAHHOZO
nepconana. (Llenv uccredosanus) Paspabomams mepmocmoukull Kieegol cocmas OJisl peMOHmMA U 2epmemusayuu
cucmembl 8bINYCKA OMPabOMABUIUX 24308 MPAHCNOPMHBIX CPeOCm8, BblOePIHCUBAIOWULL BUOPAYUY, MeXAHUYEeCKUe
HanpsiceHus: u nepenadvl memnepamypol. (Mamepuanst u memoost) Hcnonvzosanu pasnuunsie nokasamenu 01 OYeHKU
Klleesblx COCMABO8: paspyuiaroujee Hanpsicenue npu cocamuu, ompulge, coguee. llpunanu 6 xavecmee napamempa
ONMUMU3AYUY  BETUNUHY PA3PYMAIOUe20 KACAMeNlbH020 Hanpsaxcerus (Qynxyuio omxnuxa). Ipumenunu 014
IKCHEPUMEHMATIbHBIX — UCCTIe008AHUL  MEOPUr)  NJIAHUPOBAHUS IKCHEPUMEHMA KaK pazoel  MameMamuiecKol
CIMAMUCMuKY, — USYYAWUL  PAYUOHAIbHYIO — OP2AHU3AYUI0  UsMepenull U  HaOaoodeHul. Annpoxcumuposaiu
IKCNEpUMEHMANbHble OaHHble npu nomowu xomnwvomepnou npoepammvl  STATGRAPHICS Plus, xomopas
npedycmampusaem pazpabomKy 3KCRepUMEHMAIbHO20 NIAHA, 3A0anUe UMEHU U COXPAHEHUE NIAHA IKCHePUMEHMA, 6600
9IKCHEPUMEHMATLHBIX OAHHBIX, AHATU3 IKCHEPUMEHMATLHBIX OAHHBIX ¢ OOHOBPEMEHHBIM 2PAPUUECKUM 0OMOOPAdCeHUeM
uccuedyemblx 3a8UcCUMOCmeti, a makice no36014em Onpeodeisimbs ONMUMATbHYI0 KOHYEHMPAYUo KOMHOHEHMOE8 Klee8020
cocmaea. (Pesynomamovr u obcyaxcoenue) Paspabomanu kieeoil cocmas O0nsi peMOHMA CUCEMbL  GbINYCKA
ompabomanHblx 2a308. B Kauecmge OCHO8bI COCMABA UCHOIB30GANU KATUEBOE IHCUOKOE CMEKI0, 6 Kayecmee
Hanoanumenell — 2nuHo3eM, epagum u xapbonunvroe dcereso Pl10. [pumenunu npu paspabomke cocmaea 8 Kavecmee



napamempa OnMUMU3AYUU Pazpyuiaioujee KacamenbHoe HANPsdiCceHue, KOMmopoe Xapakmepusyem a02e3UoHHble
ceoticmea Kneeo2o cocmasa. (Bvisoowt) Cozoannwlil Kieegoil cocmas He ycmynaem uMnopmHwiym anaioeam. Mcnvimanus
NOKA3aNU, YMO A02e3UOHHbLE XAPAKMEPUCMUKY YEEIUNUBAIOMCS. NPU HANOJHEHUU COCMABA KAPOOHUIbHIM HCENE30M 6
npedenax 10-20 npoyenmos.

Knrouesvie cnosa: pemonm enyuwumens, Kieegou cOCmag, CUCMeMd 8blnycKa OmpadoOmaHHblX 2a308, ONMUMU3AYUS
KOMNOHEHMO8 Klleego20 coCmasd.

Onsa uutupoBanus: bawkupues H0.B., Poraves [./. OnTuMmusaums KOHLEHTpaLMM KNeeBoro CocTaBa C UCMonb30BaHeM
KOMMblOTEPHON Nporpammel statgraphicsplus ana BoccTaHoBNeHMS MalLmMH M 06opyaoBaHNs // TEXHUYECKUIA CEPBUC MALLIH.
2019. N3(136). C. 99-105.

OPTIMIZATION OF CONCENTRATION OF GLUTINOUS STRUCTURE WITH USE OF COMPUTER

PROGRAM STATGRAPHICS PLUS FOR RESTORATION
OF CARS AND THE EQUIPMENT

Yuri V. Bashkirtsev, Ph.D.(Eng.), associate

professor, e-mail: 4022550@mail.ru;

Dmitry 1. Rogachev, student

Mytishchi branch of Moscow State Technical University. N.E.
Bauman, Mytishchi, Russian Federation

Abstract. Many organizations carry out maintenance and repair of equipment on their own in General purpose repair
shops. Hence, there is a need for universal and inexpensive materials and repair technologies that do not require
specialized equipment and highly qualified personnel. (Research purpose) To Develop a heat-resistant adhesive
composition for the repair and sealing of the exhaust system of vehicles that can withstand vibration, mechanical stress
and temperature changes. (Materials and methods) Used different indicators to assess the adhesive compositions:
breaking stress in compression, separation, shear. The value of the destructive shear stress (response function) was
taken as an optimization parameter. Applied for experimental research the theory of planning the experiment as a
section of mathematical statistics, studying the rational organization of measurements and observations. The
experimental data were approximated using the computer program STATGRAPHICS Plus, which provides for the
development of an experimental plan, the name and preservation of the experimental plan, the input of experimental
data, the analysis of experimental data with simultaneous graphical display of the studied dependencies, and also allows
to determine the optimal concentration of the components of the adhesive composition. (Results and discussion)
Developed the adhesive for the repair of the exhaust system. As the basis of the composition, potassium liquid glass was
used, alumina, graphite and carbonyl iron P10 were used as fillers. The destructive shear stress, which characterizes
the adhesive properties of the adhesive composition, was used in the development of the composition as an optimization
parameter. (Conclusions) The created adhesive composition is not inferior to imported analogues. Tests have shown
that the adhesion characteristics increase when the composition is filled with carbonyl iron in the range of 10-20
percent.

Keywords: repair of the muffler, glutinous structure, system of release of the fulfilled gases, optimization of
components of glutinous structure.
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Pegpepam. Boccmanosnenue oemanei u320mogneHHbIX U3 allOMUHUESbIX CHIAB08 MemOoOaMU HAHeCeHUs NOKPbIMuULL
8bI3bIBACH CLONCHOCHU, CEA3AHHble C HAIUYUEeM HA 00pabamvl8aemMblX NOBEPXHOCMAX MY20NIA68KOU OKCUOHOU NIEHKU
npensmcmeyouell nPOYHOMy CYEnIeHUur HaHoCUMblx nokpvimul. (Lenv uccredosanus) Onpederumv payuonaibHule



MEXHONI02UUECKUE PEHCUMbL XONOOHO20 2A300UHAMUYECKO20 HANbLIEHUS NOPOUIKO8020 Mamepuand, obecneuugaroujue
HeoOxX00umble (DYHKYUOHATIbHBIE CEOUCMEA NOKPIMUL 60CCMAanAsIusaemMblx demaneli mawun. (Mamepuanvl u Mmemoost)
Tpumenunu memoo nonno2o gakmoproz2o 3kcnepumenma 22, NO360AAIOWUL NOTYYUND MAMEMAMUYECKVIO MOOeb,
KOMOpas ¢ 6blCOKOU O0CHOBEPHOCHbIO ORUCHIBAEN CB513b NApAMempd ONMUMUAYUU (XAPAKMEPU3YIOuezo npoyecc
HANbIIeHUs) CO CIMAamMuUCMuYecKil 3HAYUMbIMU THEXHOLO2ULECKUMU PeNCUMAaMU (paxmopamu) u ux 63aUMHbIM GIUSHUEM.
DopmMuposanu NOKPLIMus MEMOOOM X0L00OH020 2A300UHAMULECKO20 HANBLICHUS, 8 KAYeCMEe Mamepuaios 0isl HaHeCceHus
UCNONB306AIU NOPOUIKY, Npou3eedeHHble OOHUHCKUM YEeHMPOM NOPOUIKOB8020 HanvlieHus, ciedyiouux mapok: A-20-11,
AA-80-13. IIpogodunu ucnvimanus Ha ecex memnepamypHuix pesxcumax yemanosku JUMET mooenu 403. (Pesynomamut
u obcysicoenue) Onpedenunu payuUoOHAIbHbIE MEXHOIOSUYECKUE PENCUMBL XOT0OHO20 2A300UHAMUYECKO20 HANbLICHUS.
NOPOUIKOBO20 MAMEPUANA MEMOOOM KPYMO20 80CX0NHCOEHUS, NPU KOMOPbIX 00CMU2aemcs HeodX00UMAsi HOpMAmueHas
MONWUHA CTLOSA NOKPLIMUS 0J1A 80CCIMAHOBIEHUs 0emaell npu naouwaou onopHou nogepxuocmu He menee 80 npoyeHmos.
Ommemunu, ymo npoyecc GopmMuposanus NOKPuImMus MemooOM X0100H020 2a300UHAMUYECKO20 HANbLICHUS 3A6UCUN O
MHO2UX (PaKkmopos: MexHOA02UYeCKUX NAPAMempo8 YCMAHO8KY, padboyezo 0a8ieHUs HOCUMeNs, C80UCE MAmepuaios
demanu u nOpowKa, UsMeHeHue KOmopuvlix enusem Ha (QYHKYUoHAIbHble coticmaa nokpvimus. (Bvigoowt) Yemanoeunu
OCHOBHbLE 3ABUCUMOCHIU NPOYECCA XOLOOHO20 2A300UHAMUYECKO20 HANBLICHUS NOPOUKOBO20 MAMEPUANA U (pakmopwl,
saUsAIOWUe HA NPoU3eo0umenbHocmy. Onpedenunu payuoHaIbHble MEXHOI02UYECKUe PEeNCUMbL HANbLIEHUS HOPOUKOB020
Mamepuana, obecneuugaroujue HeobXooumvle QYHKYUUOHATbHBIE Cc8olicmea Gopmupyemvlx nokpvimuil. I[lonyyennvle
pe3yromamsl  Mo2ym OblmMb  UCNOAb308AHBL 8 YCIOBUAX PEMOHMHbLIX HPEONPUAMULL U CEePBUCHBIX UEHMPO8 O
680CCMAHOBNCHUS OemaJiell MAWUH, U320MOBIIeHHbIX U3 AIIOMUHUEBbIX CNIABOS.

Knrouesvle cnosa: xono0Hoe 2a300unamuyeckoe HanvlieHue, Memoo, 0CCMAHOGICHUE, NOKPbIMUe, IKCNEPUMEHTH,
Mamemamuieckas Mooeb.

Ona uutupoBaHusa: HasapkmH A.C., CaxapoB A.lO., 3emckoB A.M., MoHoB [.A. lNonck paumoHanbHbIX
TEXHOMOMMYECKMUX PEXNUMOB XONOOHOrO ra3oanHaMUYecKkoro HanbineHus // TexHndecknin cepemc mawmH. 2019.
N3(136). C. 106-113

SEARCH FOR RATIONAL TECHNOLOGICAL MODES OF COLD GAS DYNAMIC DUSTING
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senior teacher;
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Abstract. Restoration of parts made of aluminum alloys by coating methods causes difficulties associated with the
presence of refractory oxide film on the treated surfaces that prevents the strong adhesion of the applied coatings.
(Research purpose) To Determine the rational technological modes of cold gas-dynamic spraying of powder material,
providing the necessary functional properties of the coating of the restored machine parts. (Materials and methods)
Applied the method of full factorial experiment 22, which allows to obtain a mathematical model that describes with high
reliability the relationship of the optimization parameter (characterizing the deposition process) with statistically
significant technological modes (factors) and their mutual influence. The coatings were formed by the method of cold
gas-dynamic spraying; powders produced by the Obninsk powder spraying center of the following brands were used as
materials for application: A-20-11, AA-80-13. Were tested at all temperature regimes installation DIMET model 403.
(Results and discussion) Determined the rational technological modes of cold gas-dynamic spraying of powder material
by the method of steep ascent, in which the required standard thickness of the coating layer is achieved for the restoration
of parts with a reference surface area of at least 80 percent. It was noted that the process of forming the coating by cold
gas-dynamic spraying depends on many factors: the technological parameters of the installation, the operating pressure
of the carrier, the properties of the materials of the part and the powder, the change of which affects the functional
properties of the coating. (Conclusions) Established the main dependences of the process of cold gas-dynamic spraying
of powder material and the factors affecting the performance. The rational technological modes of powder material
deposition providing the necessary functional properties of the formed coatings were determined. The obtained results
can be used in the conditions of repair companies and service centers for the restoration of machine parts made of
aluminum alloys.

Keywords: cold gas-dynamic spraying, method, restoration, coating, experiment, mathematical model.
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Peghepam. Haubonee unmencusHomy usHOCY 8 2yCeHUUHbIX MAUWUHAX NO08ep2aemcs X0006as yacmo. B mexnuyecxotl
aumepamype HoOpoOHO U3YUEHO B60CCMAHOBNEHUE INEMEHMO8 X00080U YACMU PA3TUUHBIMU MEemooamu HANIAGKU.
(Llenv uccnedosanusy) Onpedeaumsv Haubosee pPAYUOHATBHLIL CHOCOO BOCCMAHOBACHUS OANAHCUPA 2YCeHUYHOU
MawiuHel, 00ecneyusaowuli 8blCOKyI0 UsHococmoukocmy. (Mamepuanvt u memoowvt) Ilpogenu cpasHumenvhvie
ucnvImanusi Ha usHococmoukocms banarncupos PMII-1 kak Hoebix, Max u 60CCMAHOBIEHHBIX MEMOOAMU NAAZMEHHO-
NOPOWKOBOU U DNIEKMPOOY208OU HANAABKU NPOBONOKOU 6 3auumuom 2aze. Ocyuwecmensiy niasMeHHylo HaANnIagKy
nopowkom III-CP2 na ocnoge nuxens, npu 95mom 3as161eHHAS NPOU3BOOUMENeM MEepOOCHb HANIABIEHHO20 ClO0s
donicha cocmasnamo 48-52 HRC. (Pe3ynromamol u 0bcysicoenue) Yemanogunu, umo 6aiancupsvl, 60CCMaHOB1eHHble
971IeKMPOOY2080Ll HANAABKOU NPOBOJIOKOU 6 3AWUMHOM 2a3e U NIA3MEeHHO-NOPOWKOBOl HANIABKOU, 001a0aiom
usHococmotikocmvio 6 3,8 paza u 6 2,4 pasa 6viuie yem HO8bLU coomeemcmeeHHo. Ommemuau, 4mo noay4eHHole
pe3yrvmamvl CO2NACYIOMCSL € 3A6IAEHHOU NPOU3BOOUMENAMU PACXOOHbIX Mamepuaios meepdocmvio. Teepdocms
HANABNEHH020 CNOSL NPU UCNOAb308AHUU YKA3ZAHHOU NPOBOAOKU npumepno Ha 8-10 npoyenmos 6viuue, uem npu
Hanaexu nopouikom, u na 40-45 npoyenmos gviute, uem meepdocms H068020 banancupa. (Bvisoowvr) dnexmpodyzo6yio
HANIa6Ky NpPOGOJIOKOU 6 3AWUMHOM 233€ MONCHO DPACCMAMPUSAmMb KAK AIbMEPHAMUEY Memoody NIA3MEHHO-
NOPOWKOBOU HANTIABKU.

Knrouesvie cnosa: usHococmouxocmov, OANAHCUP, 2YCEHUYHASL MEXHUKA, 21eKmpo0y208ds HANIA6KA & cpede
BAUUMHBIX 20308, NIAZMEHHO-NOPOUWKOBASL HANIABKA.

Ona uuntupoBaHua: PewwukoB E.O., lMasnos B.A., CnuHko [O.B. M3HOCOCTOMKOCTb BOCCTaHOBMEHHbIX
Hannaekon 6anaHCUPOB NYCEHUYHbIX MaLUWH // TexHudeckun cepsuc mawmH. 2019. N3(136). C. 114-119.

TRACKED MACHINES BALANCERS RECOVERED BY SURFACING WEAR RESISTANCE
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Dmitry B. Slinko>? Ph.D.(Eng.), leading researcher

!Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation;
2Moscow State Technical University named after N.E.

Bauman (National Research University), Moscow, Russian Federation

Abstract. The most intensive wear in tracked vehicles undergoes chassis. In the technical literature, the restoration
of the chassis elements by various methods of surfacing is studied in detail. (Research purpose) to Determine the most
rational way to restore the balance of the tracked vehicle, providing high wear resistance. (Materials and methods)
Conducted comparative tests on the wear resistance of the BMP-1 balancers, both new and restored by the methods of
plasma-powder and electric arc welding with wire in a protective gas. Plasma surfacing with PG-CP2 powder based
on Nickel was carried out, while the hardness of the deposited layer declared by the manufacturer should be 48-52
HRC. (Results and discussion) Found that the balancers, reduced arc welding wire in shielding gas and plasma-powder
surfacing, have a wear resistance of 3.8 times and 2.4 times higher than the new, respectively. It was noted that the
results are consistent with the declared hardness of the manufacturers of consumables. The hardness of the deposited
layer when using this wire is about 8-10 percent higher than when surfacing with powder, and 40-45 percent higher
than the hardness of the new balancer. (Conclusions) Arc welding with wire in shielding gas can be considered as an
alternative to the method of plasma-powder surfacing.



Keywords: wear resistance, balancer, crawler technique, electric arc surfacing in the environment of protective gases,
plasma-powder surfacing.Keywords: wear resistance, balancer, tracked vehicles, protective gas surfacing, plasma-
powder surfacing.
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Peghepam. Ocnognoti cocmagnaowen usHoca pabouux opeaHog no4e00opadamvlearowux Mawut, makux Kax remex
nayea, OUCK COWHUKA U Cmpelvbyamsle 1anbl KYIbMueamopa, Aeisemcs abpasusHoe uznawusauue. Ilosmomy
HeobXxo0umo pazpabomams maxkue ynpouHAOwUe MexHoI02UU CMPYKMYpbl HOBEPXHOCIMHO20 CI0s pabouux OpeaHos
no46006pabamei8alOWUx MAWUH, Ymobbl OHU MO21Ad NPOMUBOCMOAMb AOPA3UBHBIM Yacmuyam noussl. (Llenw
uccneoosanust) U3yuums euusnue subOpo0y2080il 00pabomxu Ha U3HOCOCMOUKOCHb NOBEPXHOCMHO20 1051 cmaau 651,
ABNAIOWEUCA OCHOBHBIM MAMEPUATOM MAKUX PAOOUUX 0pP2AHO8 NOYB00Opabamuelearowell mexHuKY, KaxK jemex niyad,
OUCK COWHUKA CesIKU, Kyabmueamopuas nana. (Mamepuanvl u memoowt) Ilpogenu ucciedosanust Ha odpazyax u3z
cmanu 651" pazmepom 30x30 munnumempos ¢ momyunou 2 muinumempa. Ocywecmsunu 00pabomky Ha
MEXHOIOSUYECKUX YCMAHOBKAX 6ubpody206020 ynpounenus paspabomxu [OCHUTH. Bvinornunu ucneimanus Ha
usHococmotikocmsv npu nomowu mpubomempa TRB-S-DE-0000 ¢pupmer CSM  Instruments. (Pesynvmamer u
obcyacoenue) OyeHunu u3HOCOCMOUKOCHb 00PA3Y08 NPU UX OMHOCUMETbHOM NepeMeujeHul (CKOIbI’CeHUL) no cxeme
wmugm-ouck 6 ycnosuax usnawusanus. Henpepvieno usmepsnu xosgpguyuenm mpenus u enyouny 6HeOpeHus
KoOHmpobpasya ¢ meno obpasya. Beiasunu npu cpagHeHuu 3agucumocmeti 2iyOUuHsl 8HeOpeHUss KORmpoopazya 6 meio
obpaszya om npoUdeHHO20 HYyMu UHOEHMOPA, YMo meepoocmsb 00pabOManHOU NOBEPXHOCIU BUOPOOY208bIM PA3PIOOM
8 HEeCKOAbKO paz 00ibuie mMeepoocmu NOSEePXHOCHU UCX00H020 obpasya. (Bwieoodwvy) Bubpoodyzoeas obpabomka
NOBEPXHOCMU NO0360JAem NPeOnOI0NCUMENbHO 6 0-7 pa3 HOBbICUMb U3HOCOCHOUKOCMb pabodux OpeaHos
no46000pabamvlearOwux Mawiun u ux pecypc pabomol. Jlarvretiuue uccie008anusi 00NCHbL OblMb HANPAGTEHbL HA
ONMUMU3AYUIO U MOOETUPOBAHUe npoyecca BUOPOOY208oll 00pabomKuy, u3yyeHue NIA3MOXUMULECKUX NPOYeccos,
NPOUCXO00AWUX 8 CAMOL NIAZMEHHOI cpede, U Ha pelieHIe B0NPOCO8 83AUMOOELICIBUsL CaMOU NLA3Mbl C PACHbLIAEMbIMU
Mamepuanramu u 1ecupyemoiMu daeMeHmamu. J{is ROTHOYEHHO20 6HeOPeHUs MEeXHOI0SUll YNPOUHEHUS NOBEPXHOCMEU
MEMANIUYeCKUX U30eiuti 8 HNpPoU3B0OCMBO C NPUMEHEHUEeM KOHYEHMPUPOBAHHBIX HOMOKO8 3JHepeull OO0NNCHbI
NPOBOOUMBCS ONBIMHO-KOHCMPYKMOPCKUE pabomuvl O MeXAHUSUPOBAHHOMY CHOCODY UX Pearu3ayuu.

Knrouesvle cnosa: ynpounenue, niasma, eubpooyea, pabouue opzauvi, NOYE00OpPADAMBIBAIOWAS MEXHUKA,
mpubonocus, UIHOCOCMOUKOCHYb.

Ona umtupoBanusa: Wapudgpynnud C.H., Aauramos H.P., Kyapsiwoea E.1O., PomaHos L.B., Pewwmkos E.O.,
KonokonbHukoB B.H. Tpubonornyeckne mccnenoBaHusa MOBEPXHOCTEN AeTanen M3 ctanu 6507, ynpovHeHHbIX
nnasmeHHbIMU MeToaamu // TexHuyeckui cepBuc MaluunH. 2019. N3(136). C. 120-127

TRIBOLOGICAL STUDIES OF THE SURFACES OF 65G STEEL PARTS REINFORCED BY PLASMA
METHODS
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Abstract. The main component of the wear of the working bodies of tillage machines, such as the plowshare plowshare,
the coulter disc and the cultivator lancet paws, is abrasive wear. Therefore, it is necessary to develop such strengthening
technologies for the structure of the surface layer of the working bodies of the tillage machines so that they can resist
the abrasive particles of the soil. (Purpose of research) To study the effect of vibration-arc processing on the wear
resistance of the surface layer of 65G steel, which is the main material of such working bodies of tillage equipment as
the plowshare plow, seeder disc, cultivator paw. (Materials and methods) Conducted research on samples of steel 65G
in size 30x30 millimeters with a thickness of 2 millimeters. Carried out the processing on the technological installations
of vibration-arc hardening the development of GOSNITI. Performed wear resistance tests using the TRB-S-DE-0000
tribometer by CSM Instruments. (Research purpose) The wear resistance of the samples was evaluated during their
relative displacement (sliding) according to the pin-disk scheme under wear conditions. Continuously measured the
coefficient of friction and the depth of the introduction of the counterpiece in the body of the sample. When comparing
the dependencies of the depth of penetration of the contra-sample into the sample body from the distance traveled by
the indenter, it was revealed that the hardness of the treated surface by a vibrating arc discharge is several times greater
than the hardness of the surface of the original sample. (Conclusions) Vibro-arc surface treatment allows, presumably,
to increase the durability of the working bodies of the tillage machines and their working life by 6-7 times. Further
studies should focus on the optimization and modeling of the vibration-arc processing process, the study of plasma-
chemical processes occurring in the plasma medium itself, and on the issues of the interaction of the plasma itself with
the sputtered materials and doped elements. For the full implementation of the technology of hardening the surfaces of
metal products into production using concentrated energy flows, experimental development work on the mechanized
method of their implementation should be carried out.

Keywords: hardening, plasma, vibratory arc, working bodies, soil tillage equipment, tribology, wear resistance.

PE3YJbTATBI UCCJEIOBAHUI HA N3HOCOCTOMKOCTh PABOYUX OPTAHOB
INOYBOOBPABATBIBAIOIINX MAIINH U3 CBEPXBBICOKOMOJIEKYJISAPHOI'O
MNOJIMITUJIEHA

Cepzeit Andpeeeuu Keac, acnupanm,

e-mail: Kvas.Sergo@yandex.ru

Deoepanvuslit HayuHbll azpoundcenepnvlil yenmp BUM,
Mockea, Poccuiickas @edepanusn

Peghepam. Hanecenue noxpvimus uz CBMIIO una crnoscuvie npocmpancmeenuvie NOGEPXHOCIU pabodux opeanos
nou8000pabamvlearowux MAwur nO380AUM NPU UX OOCMAMOYHOU U HEOOXOOUMOU USHOCOCMOUKOCIU YMEHbUIUND
cunvl mpeHusi npu 0Opabomke NOUBbL U CHUUMbL ee 3Hepeoemrocmb. (Llenv uccaeoosanusi) Onpedenums
mpubonozuieckue Xapakmepucmuxu paboyux opeanos U3 c8epxablCOKOMONEKYIAPHO20 noausmunena. (Mamepuanvl u
Memoowl) Hcnonvzoeanu npu ucnvimanuix mpubomemp TRB-S-DE-0000 ¢upmvr CSM  Instruments. Ilpogoouau
IKCHEPUMEHMbL HA MPUOOMEMPE NO CXeMe «KPYe0B8oe OBUNCEHUE)» C UCCTeOYeMbIM 00pazyom 6 eude OucKd, no
KOMOPOMY nepemeyanocs (CKOIb3UI0) KOHMpmeo 6 dude wapukd. Bulbupaiu oounaxogyio onumenbHocms cmynenetl
Hazpysicenus Oisl KanC0020 CONPANCEHUS ¢ Y4emoM Cmaduru3ayuy Kodphuyuenma mpeHus, OHa COCMasusina He MeHee
5-10 munym. B meuenue ucnvimanuil HenpepuliéHO (QuKcuposaiu Ha ouazpamme cuiy mpenus. Onpedensiu
ONMUMATLHYIO GEIUYUHY HASPYICEHUS NPU YCHMOUYUGOM pedcuMe IUHUU PA3epY3KU U MUHUMATbHOM 3HAYEHUU
K0 puyuenma mpenus. Haxoounu paouyc 0oposicku mpenus u3 Ouaepammuvl 3a6UCUMOCIU KOIPOuyLenma mpenus
Om NPOUOeHHO20 Nymu KOHmMpmMeNa no mamepuany, omobpadcennomy 6 eéxiaoke «Triboparametersy, u wupumy
00pOdICKYU MPEeHUs HA UHBEPMUPOBAHHOM onmudeckom mukpockone OLYMPUSGX51. (Pe3yasmamol u 00cysicoenue)
Yemanosunu, ymo nomepsa maccwr oopaszya cocmasuna 0,0001 epammos, a nomeps maccoyl KoHmpmena — 3 epamma.
Hlupuna dopoosicku 0bpasya uz c8epabiCOKOMONEKVAAPHO20 noausmuiera cocmasuia 0,8 muniumempos, a usnoc — 0,73
Kyouueckux muiiumempos. (Bvieoow) HumencusnHocms —usHawueanus amoMuHuego2o  obpasya u obpasya u3
C8EPXBbICOKOMOIEKYISIPHO2O  NOUIMUTICHA cocmasuia coomeemcmeenrno 0,00048 u 0,00046 kydouueckux
MuiuMempos Ha Mmemp. Pezynbmamul uccnedosanus guisigunu, umo mpudosOSUYecKUe XAPAKMepucmuKu



CBEXBLICOKOMOICKVIAPHO20 NOJIUIMULCHA CONOCABUMbL ¢  MPUDOLOSUHECKUMU XAPAKMEPUCTIUKAMU  ATTHOMUHUSL.
Munumanvroe 3uauenue kodagouyuenma enewnezo mpenus cocmasuno 0,09, maxcumanvnoe — 0,21,

Knroueegvle cnoea: usnoc, uHmMeHCUSHOCMb USHAWUBAHUS, CEEPXELICOKOMONCKYAAPHBLU NOIUIMUILECH, KOIphuyuenm
BHEUIHe20 MPEeHUsL.

Ona uutnpoBaHma: Keac C.A. PesynbTaTbl MCCNeOoOBaHUM Ha WM3HOCOCTOMKOCTb — paboumx OpraHoB
noyBoobpabaTbiBaOLLMX MALUMH U3 CBEPXBLICOKOMOJSIEKYNSIPHOrO nonuaturneHa // TEXHNYECKUn CepBUC MaLLVH.
2019. N3(136). C. 128-134

THE RESEARCH RESULTS ON THE WEAR RESISTANCE OF WORKING AUTHORITIES OF SOIL

TREATMENT MACHINES FROM ULTRA HIGH-MOLECULAR POLYETHYLENE

Sergey A. Kvass, post-graduate student, e-mail: Kvas.Sergo@yandex.ru
Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation

Abstract. The coating of UHMWPE on the complex spatial surfaces of the working bodies of tillage machines will,
with their sufficient and necessary wear resistance, reduce the friction forces during soil treatment and reduce its energy
consumption. (Research purpose) Determine the tribological characteristics of the working bodies of ultra-high
molecular weight polyethylene. (Materials and methods) 7he Tests were carried out on the TRB-S-DE-0000 tribometer
manufactured by CSM Instruments according to the «circular motion»scheme. Tests on the tribometer were carried out
according to the scheme «circular motion» with the test sample in the form of a disk on which the counterbody moves
(slides) in the form of a ball. The duration of the loading stages was chosen for each conjugation of the same, taking
into account the stabilization of the friction coefficient and was at least 5-10 minutes. During the tests, the friction force
was continuously recorded on the diagram. The optimal value of loading was determined at a stable mode of the
unloading line with a minimum value of the coefficient of friction. The radius of the friction track was determined from
the diagram of the friction coefficient dependence on the traveled path of the counterbody on the material displayed in
the tab «Tribo parameters». The width of the friction path is determined by an inverted optical microscope OLYMPUS
GX51. (Results and discussion) Found that the mass loss of the sample was 0.0001 g, and the mass loss of the
counterbody — 3 g. the Width of the track of the sample from svervysokomolekulyarnogo polyethylene was 0.8 mm, and
wear — 0.73 mm3. (Conclusions) the wear Rate of the aluminum sample and the sample of ultra-high molecular weight
polyethylene is 0.00048 and 0.00046 mm3/m. based On the results of the study, it was found that the tribological
characteristics of high molecular weight polyethylene are comparable with the tribological characteristics of aluminum.
The minimum value of the coefficient of external friction was 0.09, the maximum — 0.21.

Keywords: wear, wear intensity, ultra-high molecular weight polyethylene, coefficient of external friction.
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Peghepam. B nocneonue 200bl 3HAUUMENbHO COKPAMUIUCH NOCMABKU HOBBIX CENbCKOXO3AUCNEEHHBIX MAWMUH, YMO
npusodoum K cmapenuto ux napka. Iloooepoicanue e2o 6 pabomocnocooHoM COCMOAHUU Bbl3bIBAEN HEODXO0OUMOCHIb
VeeIUUeHUsT NOCMABOK 3ANACHBIX Yacmell, HA U320MOGNeHue KOMopblx mpebyemcsi 0ONOIHUMENIbHOe KOAUYeCmEo
MAMePUAIbHBIX U MPYOOBLIX PECYPCO8: HA 3aNACHble YaACTiU K A8MoMoounsm pacxooyemces 0o 30, a k mpaxmopam —
oxono 40 npoyenmos memania, udywezo Ha uzeomogienue smux mawun. (Lenv uccnedosanus) [poananuzuposamo u
000CHOBAMb  BO3MONCHOCTL ~ MAKCUMANBLHO20 UCHONb3068AHUS  200HbIX Oemanell U Oemaieli, HOOIEHCAUJUX
80CCMAHOBNICHUIO, YIUUZUPYEMOU CElbCKOX03AUCMBEHHOU MEXHUKU, d MAKce Hauboiee npocpecCU8HblX MeXHOI02Ul
u Memooog eoccmanosierus oemanei. (Mamepuanvt u memoos) Onpedenunu 00vbeMbl 200HLIX U HOOAEHCAUSUX
80CCMAHOBNIEHUIO Oemaiell OMOEbHbIX CelbCKOXO03AUCTEEHHBIX MAUWUH, NPU YCI08UU CBOEBPEMEHHO20 8blEEOCHUS] UX
u3z oxcnayamayuu. Ommemuny, 4mo HA HEKOMOPHIX PEMOHMHBIX NPEONPUAMUAX 001 80CCHAHOBIEHHbIX demanell
docmueana 40 npoyenmos obvema nompeOieHUs 3aNAcCHLIX Yacmel. Buiasunu, umo @ nocneouue 200vl 06bembl
680CCMAHOBNICHUS. Oemallell 3HAYUMENbHO COKPAMUIUCH U ux 0075 He npesviuiaem 10 npoyenmos om nompeodisiemuix



s3anacnulx yacmeil. (Pezyiomamol u obcyscoenue) Ananus uHmepHem-noucka NOKA3al, Ymo 8 HACMOAWUL MOMeHM
umeemces oOwupHas 6aza npeonpusmuil, KOmopvle 20Mo6bl NPUOOPEMAams Noae3Hble KOMNOHEHMbl YMUTUSUPOBAHHOU
mexuuku. Onpedenunu, 4mo pPeMOHMHOE NPOU3IBOOCHIBO pACHOLA2Aem O0O0CMAMOYHbIM KOIUYECHEOM Memo0os U
cnocobos, umodvl 8OCCMAHABIUBAMb NPAKMUYECKU THOVI0 USHOWEHHYIO UIU NOBPENCOeHHY demans. (Bvlgoowl)
Coenanu 3axnouenue 0 yeaecooopasHOCmu nPogedetUs 8 npoyecce YIMUIU3ayuy mexHuky pabom no oeghexmayuu u
BbIABAECHUIO 200HbIX demainell U demanel, nOOaexHcauwux soccmanosieHuto. O60CcHo8aIU HEOOXOOUMOCHb PACUIUPEHUSL
mMacuimaboe perogayuu Oemanell, NOOAEHCAUWUX BOCCIMAHOBICHUIO, VIMUIUUPYEMOU MEXHUKU C UCHONb308AHUEM
UHHOBAYUOHHBIX MEXHON02ULL U pazeumuem cemu yuacmxos, yexoe L{BUJ] 6 unaceneprom oaoke AIIK.

Knrouesvie cnosa: ymunuzayus, KanumaibHulll peMOHM, UCCI008AHUS, 0eMAY, MEXHUKA, Memoovl, yena, degexm,
CROCOOBL BOCCMAHOBIEHUSL.

Ona uutnpoBaHusa: epacumos B.C., UrHatos B.W., Bypskos C.A. Bonpocbl BOCCTaHOBMNEHUS AeTanen
TEeXHWKW, BbiIBEOEHHOW U3 aKkcnnyataumm // TexHudeckui cepemc matumH. 2019. N3(136). C. 135-142.

QUESTIONS OF RESTORATION OF DETAILS OF EQUIPMENT, DECOMMISSIONED

Valery S. Gerasimov, leading specialist, e-mail: rosagroserv@list.ru;
Vladimir I. Ignatov, Dr.Sc(Eng.), chief research engineer;
Sergey A. Buryakov, senior researcher associate
Federal Scientific Agroengineering Center VIM,
Moscow, Russian Federation
Abstract. In recent years, the supply of new agricultural machines has decreased significantly, which leads to the
aging of their fleet. Maintaining it in working condition necessitates an increase in the supply of spare parts, the
manufacture of which requires an additional amount of material and labor resources: for spare parts for cars up to 30,
and for tractors — about 40 percent of the metal going to the manufacture of these machines. (The purpose of the study)
to Analyze and justify the possibility of maximum use of suitable parts and components to be restored, recyclable
agricultural machinery, as well as the most advanced technologies and methods of restoration of parts. (Materials and
methods) Determined the volume of suitable and recoverable parts of individual agricultural machines, subject to timely
decommissioning. It was noted that in some repair facilities, the proportion of reconditioned parts reached 40 per cent
of the consumption of spare parts. It was found that in recent years, the volume of restoration of parts has decreased
significantly and their share does not exceed 10 percent of the consumed spare parts. (Results and discussion) the
Analysis of the Internet search has shown that at the moment there is an extensive database of enterprises that are ready
to purchase useful components of recycled equipment. It was determined that the repair production has a sufficient
number of methods and techniques to restore almost any worn or damaged part. (Conclusions) Made the conclusion
about expediency of carrying out in the course of utilization of equipment of works on defecation and identification of
the suitable details and details which are subject to restoration. Justified the need to expand the scale of renovation of
parts to be restored, recycled equipment using innovative technologies and the development of a network of sites, shops
in the engineering unit of the AGRICULTURAL complex.
Keywords: recycling, repair, research, details, techniques, methods, price, defect repair options.
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Pegpepam. Ocoboe mecmo cpedu npoyeccos ynpouHeHus 3anumaem 6opuposanue, K020a HA CMATbHOU HOBEPXHOCHU
noayuaiom npomsvicennvie (00 500-800 muxpomempos) ciou, omauyarwuecs blCOKOU MEepOOCmblO, NPOUHOCHIbIO,
UBHOCOCMOUKOCMbIO U cmoukocmvio K Kopposuu. (Llenv uccredosanus) Paspabomxa u mamepuanosedyeckue
UCCNEA08AHUSL UBHOCOCOUKUX ROKPLIMUL, HOIYYEHHbIX NpU CKOPOCMHOM Oopuposanuu cmanu 651 moxamu 6vlcoxol
yacmomoi, OONOIHUMENbHO MOOUDUUUPOBAHHBIX EpMOOUHAMUYecKu yemotyusbimu antomunuoamu FesAIS u NioAls.
(Mamepuanvl u memoowt) Hccaedosanu enusnue 006as0x npu ocyuwecmsieHuu OOpuposanius MoKamu 8blCOKOU YaACMOomuyl
KOHCMpyKyuonnou cmanu 651" nod croem wuxmel Ha ochose kapbuda 6opa u unmepmemaniuoos FexAly, NixAly,
obpazyrowuxcs 8 cucmemax Fe-Al u Ni-Al no peaxyusim camopacnpocmpansaioue2ocs 6bicOKOMeMnepamypHo20 CUHmesd.
Tonyuunu usnococmoiixue komnosuyuonnvie nokpvimus FeB-(Fe-B)-MexAly, coe Me — smo Fe, Ni. Onpedenunu, umo
monwura nokpoimuti docmuzaem 500-800 muxpomempos, epems naniasku 1-2 munymol. OOHAPYHCUTU 8 NOKPLIMUAX
HOBbLE (hazbl UHMEPMemAaniudo8 08olH020 ceepxmeep0o2o bopuda Fe2AlB2, 6 nokpeimusx 6 kauecmee ochosno2o 60puoa
acenesa npucymemseyem FeB, umo npusooum K yeeauuenuio ux meepoocmu u uznococmouxocmu. (Pesynvmamol u
obcyacoenue) Moougurayus oopasyrouuxcs 60PUOHBIX NOKPLIMUL UHMEPMEMATIUOAMU ¢ MEMNEPATNYPAMU NAABIEHU,
OMUBKUMU K MEXHOI02UYeCcKOol memnepamype HaniaeKu MOoKAMU BbICOKOU YACMOMmbI, NPUBOOU K VMEHbULEHUTO
KOIUYecmea mpewjur U NOAGIEHUI0 HOBbIX NOMpeOumensckux kaisecms mamepuana. Iloxasamu, umo dobagxa
UHMEPMemaniu008 cnocoocmeyem o0pazoeaHuio HOGbIX MEepoblX, BbICOKOOUCHEPCHBIX U CIPYKMYPUPOBAHHBIX (a3 6
HOKpbIMUY, KOMOpble HPU ONPEOeNeHHbIX YCI08UAX UX 00paA308anus U Gvl0eleHUsl GIUAIOM HA CMPYKMypy Ccmau,
0Cyuecmension OUCHepCHoe Uiy 30HHoe ynpouHeHue nokpvimus. (Bvieoodwt) Toryuunu mepmoounamuuecku ycmouyugvle
unmepmemaniuovt FeoAls u NioAls, xomopvlie mozym 6Ovimb ucnonvzosanvi Kaxk s¢gexmuenvie moougukamopvi
UBHOCOCIMOUKUX OOPUOHBIX NOKPLLMULL.

Knroueevie cnosa: TBU-nacpes, cxopocmuoe TBY-6opuposanue, xapouo 6opa, sxcene30-00puoHas 36MmeKmuKd,
UHMEPMEMAIUObL.

Onsa uuwtuposanua: Oopoxos A.C., Nwkos A.B., VMieaHanckuii B.B., Kpusouypos H.T., Aynos B.®., ViBaHoB
B.N. TpymeHeHne uHTepMeTannuaoB AN MOBbILWEHUS M3HOCOCTOMKOCTM MOKPLITUA MNpu CKOopocTHOM TBY-
B6opuposaHun // TexHuyeckmi cepsnc matumH. 2019. N3(136). C. 143-155.

THE USE OF INTERMETALLIC COMPOUNDS TO IMPROVE THE WEAR RESISTANCE OF
COATINGS WITH HIGH-SPEED HIGH-FREQUENCY BOROTION

Alexey S. Dorokhov?, Dr.Sc(Eng.), professor,
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Alexey V. Ishkov!, Dr.Sc(Eng.), professor;

Viktor V. Ivanaysky*, Dr.Sc(Eng.), professor;
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Valery 1. lvanov?, Ph.D.(Eng.), associate professor, e-mail: tehnoinvest-vip@mail.ru
! Altai state agricultural university, Barnaul, Russian Federation;

2 Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation

Abstract. A specific place among processes of hardening is held by borating when on a steel surface receive extended
(to 500-800 micrometers) the layers differing in the high hardness, durability, wear resistance and resistance to
corrosion. (Purpose research) Development and materials research researches of the wearproof coverings received at
high-speed borating of steel 65G by currents of high frequency, in addition modified thermodynamic by steady
alyuminida of Fe:AlI5 and Ni2Al3. (Materials and methods) Investigated influence of additives at borating
implementation by currents of high frequency of structural steel 65G under a furnace charge layer on the basis of
carbide of a pine forest and intermetallid of FexAly, NixAly which are formed in the Fe-Al and Ni-Al systems on
reactions of the self-extending high-temperature synthesis. Received wearproof composite coverings of FeB-(Fe-B) -
MexAly where Me is Fe, Ni. Defined that thickness of coverings reaches 500-800 micrometers, building up time 1-2
minutes. Found new phases of intermetallid of a double superfirm borid Fe2AIB; in coverings, at coverings as the main
borid of iron there is FeB that leads to increase in their hardness and wear resistance. (Results and discussion)
Modification of the intermetallidama coverings which are formed the boridnykh with melting temperatures, currents of
high frequency, close to technological temperature of building up, leads to reduction of quantity of cracks and
emergence of new consumer qualities of material. Showed that additive of intermetallid promotes formation of the new
firm, high-disperse and structured phases in a covering which under certain conditions their educations and allocations
affect structure of steel, carry out disperse or zonal hardening of a covering. (Conclusions) Received thermodynamic
steady intermetallida of Fe2AI5 and Ni2AI3 which can be used as effective modifiers wearproof the boridnykh of
coverings.



Keywords: high-frequency heating, high-speed high-frequency boronation, boron carbide, iron-boride eutectic,
intermetallic compounds.
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Peghepam. Onpedenenue onmumanrbHblX 3HAYEHUL NAPAMEMPO8, YAPAGIAOWUX MEXHUUECKUM COCHMOSHUEM U
HAOEINCHOCMbIO  MAUWUH U  000pYy008aHUs, CMAHOBUMCS BAJCHOU HAPOOHO-Xo3sUcmeenHou 3adaueti. (Llenw
uccnedosanus) Anpobayus memooa IKCHpecc-onpedeneHus ONMUMAIbHbIX 0ONYCKACMbIX 3HAYEHUL NApamempos
COCMOANUA MAWUH UCXOO05] U3 3AKOHOMEPHOCE UX OUHAMUKU 8 IKCIIIYAMAYUll, HO C Y4emom KOHKPEemHOU CKOPOCMU
ux oezpadayuu. (Mamepuansl u memoost). Hcnoavsosanu mamemamuyecKuli annapam meopuu HA0eHCHOCMU MAUUH
U 0buwue 3aKOHOMEPHOCMU OUHAMUKU OUACHOCMUYeCKUX napamempos. (Pesyromamol u ob6cyscoenue). lpednoacunu
paccuumvlgams OONYCKaembvle 3HAYeHUs NApamempos MoIbKo no (akmuyeckum Kpusbim ux ounamuxu. Ommemunu,
4mo 00veKmam ¢ 6bICOKOU CKOPOCMBIO DPACX0008AHUS PECypca HA3HAYAMb HU3KUEe OOnycKaemvle 3HAYeHus, a
00vbexmam ¢ HU3KOU CKOpocmvlo — @vicokue. [lpugeru coomeemcmeyiowue Gopmyavl pacuemos. Buvisgunu, umo
npeonazaemvlil NOOX00 YMeHbUIaem NOIHOMY UCHOAb30BAHUS Pecypca 00beKmo8 U3-3a YiIcecmoueHusi 0ONnyCKAeMblX
sHayenutl napamempos. OOHAKO NPU 3HAYUMETLHBIX 3aMPAMAX HA YCMPAHEHUEe OMKA308 U U30ePIAHCKAX OM NPOCTOoes,
0COOEHHO UMNOPMHBIX MAWIUH, HEOOUCHONb30BAHUE DPeCYPCd NEPeKPbleaemcs 3aMemHbiM YMEHbUEHUEM OMKA308
00beKmMo8 ¢ NOBLIUEHHOU UHMEHCUBHOCMbIO decpadayuu. (Bvieoodwl) [lpednoscunu u anpoduposaiu sMRupuyecKutl
IKCHpecc-memoo pacuema OONYCKAeMblX 3HAYEHUN OUACHOCMUYECKUX U CIPYKIMYPHBIX NAPAMEMPO8 MEeXHUUECKO20
cocmosnusa mawur. Onpedenunu, 4mo e20 MONCHO NPUMEHIMb 0I5l 000CHOBAHUSL DONYCKAEMbIX 3HAUEHUT NAPAMEmpos,
U3MeHeHue KOMOPLIX 8 IKCHIyamayuu NOOYUHAEMC s KOHKPEMHbIM 3aKOHOMepHocmaM. s peanuzayuu memooa
mpebyemcs 3Hams mexyujee sHaueHue napamempa u npeouecmayiouyio Hapabomxy.

Knarouesvle cnosa: napamemp mexHuuecko20 COCMOAHUSA, HOMUHAIbHOE, O0OnycKaemoe, npedeivbHoe 3HAYEHUS,
ONMUMU3AYUS, MOTNOPHOE MACL0, MPAKMOPHBIL OU3elb, KPUBOULUNHO-WAMYHHBIL MEXAHUM, OABNeHUe 8 2NAGHOL
MACAAHOU MASUCTNPATIU.

Ona untupoBaHusa: [dyHaeB A.B., ConomawkuH A.A. OBOCHOBaHME HOPMAaTUBHLIX 3HAYEHWI OABMNEHMS
MOTOPHOIo Macna TPaKkTOPHbIX Au3enen cemenctea A-240 ans nx texHudeckoro cepsuca B AlNK // TexHunyeckun
cepsuc maLumH. 2019. N3(136). C. 156-167.
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Abstract. Determination of optimum values of the parameters operating technical condition and reliability of
machines and the equipment becomes an important economic task. (Purpose research) Approbation of the method of
rapid determination of the optimal permissible values of the parameters of the state of machines based on the laws of
their dynamics in operation, but taking into account the specific rate of degradation. (Materials and methods). The
mathematical apparatus of the theory of reliability of machines and general laws of dynamics of diagnostic parameters
are used. (Results and discussion) Suggested to count the allowed values of parameters only on the actual curves of
their dynamics. Noted that to objects with a high speed of expenditure of a resource to appoint the low allowed values,
and to objects with a low speed — high. Gave the corresponding formulas of calculations. Revealed that the offered
approach reduces completeness of use of a resource of objects because of toughening of the allowed values of
parameters. However at considerable costs of elimination of refusals and costs of idle times, especially import cars,



underexploitation of a resource it is blocked by noticeable reduction of refusals of objects from the degradation
increased by intensity. (Conclusions) The Express method of calculation of permissible values of diagnostic parameters
of machines is proposed and tested. It can also be used to justify the permissible repair of wear and other defects of
parts, the change of which in operation is subject to known laws.

Keywords: parameter of technical condition, nominal, permissible, limit values, optimization of engine oil parameters,
tractor diesel, crank mechanism, pressure in the main oil line.
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Mockea, Poccuiickan @edepayusn

Peghepam. Onpedenenue onmumanrbHblX 3HAYEHUL NAPAMEMPO8, YAPAGIAOWUX MEXHUUECKUM COCHMOSHUEM U
HAOEINCHOCMbIO  MAUWUH U  000pYy008aHUs, CMAHOBUMCS BAJCHOU HAPOOHO-Xo3slcmeenHou 3adauel. (Llenw
uccnedosanus) Anpobayus memooa IKCHpecc-onpedesieHus ONMUMAIbHbIX 0ONYCKAEMbIX 3HAYEHUL NApamempos
COCMOANUA MAWUH UCXOO05] U3 3AKOHOMEPHOCE UX OUHAMUKU 8 IKCHITYAMAYUlL, HO C Y4emomM KOHKPEmHOU CKOPOCMU
ux oeepadayuu. (Mamepuanvt u memoowt). Hcnonvzosanu mamemamuieckuii annapam meopuu HA0elCHOCMU MAuUH
U 0buwue 3aKOHOMEPHOCMU OUHAMUKU OUACHOCMUYeCKUX napamempos. (Pesyromamol u oocysicoenue). Ilpednoacunu
paccuumvlgams OONYCKaemvle 3HAYeHUs Napamempos MoIbKo no akmuyeckum Kpusbim ux ounamuxu. Ommemunu,
4mo 00veKmam ¢ 6bICOKOU CKOPOCMBIO DPACX0008AHUS PECypPCca HA3HAYAMb HU3KUEe OONycKaemvle 3HAYeHus, a
00vexmam ¢ HU3KOU CKopocmvlo — @vicokue. [lpugeru coomeemcmeyiowue Gopmyavl pacuemos. Buvisgunu, umo
npeoaazaemvlil NOOX00 YMeHbUIaem NOIHOMY UCHOAb30BAHUS Pecypca 00beKmMOo8 U3-3a YiICecmoueHusi 0ONnYCKAeMblX
sHayenutl napamempos. OOHAKO NPU 3HAYUMETLHBIX 3aMPAMAX HA YCMPAHEHUe OMKA308 U U30ePIAHCKAX OM NPOCTOoes,
0COOEHHO UMNOPMHBIX MAWIUH, HEOOUCHOb30BAHUE PECYPCa NEPeKPbleaemcs 3aMemHbiM YMEHbUEHUeM OMKA308
00beKmMOo8 ¢ NOBLIUEHHOU UHMEHCUBHOCMbIO degpadayuu. (Bvigoodwl) [lIpednoscunu u anpodbuposaiu sMRupuyecKutl
IKCHpecc-memoo pacuema OONYCKAeMblX 3HAYEHUN OUACHOCMUYECKUX U CIPYKIMYPHBIX NAPAMEMPO8 MEeXHUUECKO20
cocmosnus mawun. Onpedenunu, 4mo e20 MONCHO NPUMEHIMb 051 000CHOBAHUSL OONYCKAEMbIX 3HAUEHUT NAPAMEmpPOs,
U3MeHeHue KOMOPbIX 8 IKCHIyamayuu HOOYUHAEMC s KOHKPEMHbIM 3aKOHOMepHocmaM. s peanuzayuu memooa
mpebyemcs 3Hams mexkyujee sHaueHue napamempa u npeouecmayiouyro Hapabomxy.

Knrouesvle cnosa: napamemp mexHuuecko20 COCMOAHUSA, HOMUHAIbHOE, OOnycKaemoe, npedeibHoe 3HAYEHUS,
ONnMUMU3AYUS, MOTMOPHOE MACLO, MPAKMOPHBIL OU3eb, KPUBOULUNHO-UWAMYHHBIN MEXAHUM, OABNeHUe 8 2NAGHOL
MACAAHOU MASUCTHPATIU.
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machines and the equipment becomes an important economic task. (Purpose research) Approbation of the method of
rapid determination of the optimal permissible values of the parameters of the state of machines based on the laws of
their dynamics in operation, but taking into account the specific rate of degradation. (Materials and methods). The
mathematical apparatus of the theory of reliability of machines and general laws of dynamics of diagnostic parameters
are used. (Results and discussion) Suggested to count the allowed values of parameters only on the actual curves of



their dynamics. Noted that to objects with a high speed of expenditure of a resource to appoint the low allowed values,
and to objects with a low speed — high. Gave the corresponding formulas of calculations. Revealed that the offered
approach reduces completeness of use of a resource of objects because of toughening of the allowed values of
parameters. However at considerable costs of elimination of refusals and costs of idle times, especially import cars,
underexploitation of a resource it is blocked by noticeable reduction of refusals of objects from the degradation
increased by intensity. (Conclusions) The Express method of calculation of permissible values of diagnostic parameters
of machines is proposed and tested. It can also be used to justify the permissible repair of wear and other defects of
parts, the change of which in operation is subject to known laws.
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ABTOMOBUWJIBHASA ®ABPUKALIUSA — IPOMBIIIIJVIEHHAS PEBOJIIOIIUA B
TPAKTOPOCTPOEHUUA
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Hayuno-uccnedosamenvcKkuii agmomooOunbHulil U AgMOMONOPHbLIL
uncmumym HAMH,Mockea, Poccuiickaa @edepauyusn

Peghepam. [lepexoo aemomoobune- u mpaxmopoCmpoeHus ¢ MEIKOCEPUNIHOZO HA KPYRHOCEPULIHDLIL 6bINYCK Mpebosal
€030anUs He MOIbKO COOMBEMCMEYIOWe20 HPOU3BOOCMBa, HO U Npedvasisl OnpedeneHnvle mpebosanus K
KOHCmpyKyuu — camoxoouvix — mawun.  Cogepuiencmeosanue  KOHCMPYKYuu  00YClAGIUEAN0 — NpUMEHEHUe
8bICOKOMEXHONO2UYHbIX ~ Mamepuanos.  (Llens  uccneoosanusy)  Ilpoananusuposame — nosenenue  nOHAMuUL
«ABMOMOOUNLHAS KOHCINPYKYUS», «AGTNOMOOUTbHYLU 34800, UCNONb3YeMblx npogeccopom H.P. bpununeom 6 pabome
«Oms3vie «HAMM» o mpaxkmopax «3anopoacey», Koromzasooa, «lnom» u «@oposony. (Mamepuanvt u memoost)
Hcnonvzosanu ucmouynuku ucciedyemozo nepuooda, pabomvl O UCMOPUU MEXHUKU COBPEMEHHbIX d8MOpo8 O
nposedenus ananu3a u obodowenus. Boiasuiu, umo pesxoe ygeauyeHue nNpouszso0cmed asmomoouiell Mo 0ams
MOIbKO HOGble MemoOobl U TMEXHONOZUU U320MOGIEHU — asmomobunvhas Gabpuxayusn. Onpedenunu, umo
omeyecmeeHHOMY aA8MOMOOUILHOMY NPOU3BOOCMEY He 0a8dll PA3BUMbCS 8bICOKUE 8803Hble NOULTUHBL HA OMOeNbHbLE
demanu Npu HU3KUX NOULIUHAX HA 20MOBble asmomodunu. Beibpanu 3a 0CHO8Y 018 MACCOB020 NPOU3BOOCMEA
mpakmopog amepukanckuii mpaxkmop International (McCormick-Deering 15-30) nocie ucnvimanus ¢ Hayunom
asmomomopuom uncmumyme. (Pezynomamuol u 06cyscoenue) Ommemunu, 4mo onvim ome4ecmseHHo20 NPoU3800Cmad
asmomoouneli NoKasal HeOOCMAMOUHbII YPOBEHb pPA36UMUS NPOU3BOOUMETbHBIX cul cmpanbl. Onvim 6bia6uUll
npeumMyuecmeo KPYRHOCEPUIHO20 8bINYCKA KOHCMPYKYUL «ABMOMOOUTILHO20» MUNA, OCB0CHHBIX 8e0yUUMU pupmamu
CILIA. Kpynnocepuiinoe npou3g00Cmeo camoxoOHOU MeXHUKU O MeXaHU3ayuu CenbCKo20 XO3AUCMEA NPUGeio K
NOABICHUIO OMEYECHBEEHHO20 AMOMPAKMOPHO20 MawiuHocmpoenus. (Bolgodsl) Dxonomuueckas yenecoobpasHocmo
CnOCODCMBOBANA  MACCOBOMY — NPOU3BOOCMEY  KOJNECHBIX — MPAKMOPO8  «AGMOMOOUNLHO20»  mMuna  Ha
CReyUanuU3UpPOBAHHbIX 3a600AX — NEPEEHYAX UHOYCIMPUATUZAYUU HOBO20 YDOBHSL.

Knrouesvie cnosa: agmomoobunb, mpaxmop, npou3g00Ccmeo agmomooueli u mpaxkmopos.

Ona uutnpoBaHusa: Kapacee A.B. AsTomobGunbHas dabpukauus — MpOMbILLNEHHAs PEeBOMIOLUUSA B
TpakTopocTpoeHum // TexHuueckun cepsuc MmawmH. 2019. N3(136). C. 187-195.

AUTOMOTIVE FABRICATION - THE INDUSTRIAL REVOLUTION IN TRACTOR CONSTRUCTION

Andrei V. Karasev, Ph.D.(Eng.), research associate,
e-mail: andrey.karasev@nami.ru

Research automobile and motor Institute NAMI,
Moscow, Russian Federation

Abstract. Transition of automobile and tractor production from small-scale to large-scale production demanded
creation not only the corresponding production, but also imposed certain requirements to a design of self-propelled
cars. Improving the design caused the use of high-tech materials. (Purpose of research) To analyze the emergence of
the concepts of ““automobile construction™, ““automobile plant™ used by Professor N.R. Brilling in the work “Feedback
by NAMI”* about the tractors *““Zaporozhets”, Kolomzavod, “Gnome” and ““Fordson’. (Materials and methods) We
used the sources of the studied period, works on the history of technology of modern authors for analysis and
generalization. It was revealed that a sharp increase in automobile production could be provided only by new methods
and manufacturing technologies — automobile fabrication. We determined that the domestic automobile industry was



prevented from developing high import duties on individual parts with low duties on finished cars. The American tractor
International (McCormick-Deering 15-30) was chosen as the basis for mass production of tractors after testing at the
Scientific Automotive Institute. (Results and discussion) It was noted that the experience of domestic automobile
production showed an insufficient level of development of the country’s productive forces. Experience has shown the
advantage of large-scale production of automotive-type structures mastered by leading US firms. Large-scale
production of self-propelled machinery for agricultural mechanization led to the emergence of domestic automotive
tractor engineering. (Conclusions) Economic feasibility contributed to the mass production of “automobile” type
wheeled tractors at specialized factories - the first-born of industrialization of a new level.
Keywords: automobile, tractor, automobile and tractor production.

70 JET JETEHIAPHOMY TPAKTOPY AT-54
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Peghepam. 70 nem nazao, 6 1949 200y Hauamo npousso0cmeo noucmuHe 1e2eHOapHO20 OMeyecmeeHH020 MpaKmopa
JT-54. Boinyck amoil mawuisl ObLT 0p2aHU308aH HA mpex mpakmopHulx 3asooax. Cmanunepaockom (Boneoepaockom),
Xapvroeckom, Anmaiickom u npooondicancs énioms 0o 1979 cooa. (Llenv uccreoosanus) Ilpogecmu ananus ucmopuu
paspabomku, ceputino2o npoussoocmea mpakmopa HT1-54 u ezco moouguxayuii, CcoBepuLeHCMBOBAHUSL €20
KOHCmpyKyuu u d¢hgexmuenocmu npumenenus. (Mamepuanvt u memoowt) H3n0icenvl 0CHOGHbIE dIMANbL CO30AHU
mpaxkmopa J{1-54, e2o cosepuiencmeosanus u mMoOepHuzayuu, HPOBEOeHHbIX Ha 0aze MOl MAWUHBL NOUCKOBbIX
HayyHo-uccieooeamenvckux pabom. (Pesynomamuvl u  o06cyscoenus) OcHauwjeHnvill SKOHOMUUHBIM  OU3ETbHBIM
odsueamenem mpaxmop HT-54 no cpasuenuio ¢ npeowecmsennuxom ACXT3-HATH ¢ kepocunogvim kapbropamopHvim
ogueamenem Haulel WUPOKOE PACNPOCMPAHEHUE He MOJbKO 6 CeNbCKOM XO3SAUCmee, HO U 80 MHO2UX OMPACIAX
npomvuunennocmu. A1-54 no cpasuenuio ¢ ACXT3-HATHU pazeusan na mpemv O0IbUYI0 KPIOKOBYIO MOWHOCHL NPU
68080¢€ MeHbuUleM YOeTbHOM KPIOKO8OM pacxode monausda. OcobeHHa 3aciyea 3mo2o mpakmopa 8 no0veme YeauHHbIX U
3ANIEHCHBIX 3eMelb, 20€e OH CIAL OCHOBHBIM MOOUTbHBIM SHEP2OCPEOCHBOM.

(Bvigoowt) Tpaxmopol cemeticmea /[T-54, 6nazodaps yoaunot KOHCMPYKYUU, SKOHOMUUHOCINU, VHUBEPCAbHOCTU,
HeNnpuxomaugoCmu U HPUCNOCOOIEHHOCMU K IKCIIYAmayuu 8 pasHOOOPA3HbIX YCA0BUAX, HAXOOUTUCHL 6 CEPULIHOM
npouszgeoocmee 30 nem u 0o nosagnenua J{1-75 Obliu camvlmMu pacnpocmpaneHHbIMU 2YCeHUYHbIMU MPAKMOpAMU 8
Hawlell cmpane, IKCHOPMUPOBATUCH U GbINYCKAIUCL 3a pybesicom. Bceeo Cmanunepaocxuti (Bonzoepadckuii),
Xapvrosckuil u Anmaiickuti mpaxmopHule 3a800bl 8bINYCIMULU NOYMU MULIUOH MAKUX MAWUH.

Knouesvle cnosa: 2ycenuuHblil CelbCKOXO3AUCMBEHHbIL MPAKMOP, OU3CIbHLIL 08U2AmMeNb, MPAKMOPHBIL 3600,
npoOU3800CMBE0, pazsumue, COBEPULEHCMEOBAHUE, MOOEPHUAYUSL, MOOUPUKAYUU, NOKAZAMETU.

Ona umtupoBanus: Kocenko B.B., Lapoe B.B., LUeny KO.C. 70 net nereHgapHomy Tpaktopy OT-54 //
TexHnyeckun cepsmnc mawnH. 2019. N3(136). C. 196-209
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Abstract. 70 years ago, in 1949, the production of legendary domestic tractor DT-54 has begun. The production of
this machine was organized at three tractor plants: Stalingrad (Volgograd), Kharkov, Altai and lasted until 1979.
(Research purpose) The research purpose is the analyzing of the history of development and serial production of the
DT-54 tractor and its modifications, improvement of its design and efficiency. (Materials and methods) The article deals
with the main stages of the DT-54 design, its improvement and modernization, research works performed using this
machine. (Results and discussions) Equipped with an economic diesel engine, compared to its predecessor ASKHTZ-
NATI with kerosene carburetor engine, the tractor DT-54 is widely used not only in agriculture but also in many
industries. DT-54 compared to USHTZ-NATI has a third larger hook capacity with half a hook specific fuel
consumption. Special merit of this tractor in the reverting of virgin and fallow lands in production, where he became
the main mobile power. (Conclusions) Tractors of the DT-54 family, thanks to a successful design, efficiency, versatility,
unpretentiousness and adaptability to operation in a variety of conditions, were in mass production for 30 years and
before the appearance of the DT-75 they were the most common crawler tractors in our country, exported and produced
abroad. In total, Stalingrad (Volgograd), Kharkiv and Altai tractor plants produced almost a million of such machines.

Keywords: caterpillar agricultural tractor, diesel engine, tractor plant, production, development, improvement,
modernization, modifications, characteristics.



