A6bpamos WU.J. NMPUMEHEHUE KOMIMBKOTEPHOIO MOJENINPOBAHMA AN1A OLEHKW KAYECTBA
NPOEKTUPOBAHWA M NPOU3BOACTBA AETANEN CENIbCKOXO3ANCTBEHHbLIX MALLMH

Pedepar. B HacToslee Bpema cenbCKoe XO3AWCTBO BOOOLWE M JIbHOBOACTBO B 4acCTHOCTM 0OO3HAYeHbl
NpPaBUTENIbCTBOM KaK MPUOPUTETHbIE OTPACAU ANA MHBECTULMIA. B pamKax peannsaumm 3TOW KOHUENUUn BO
BCEPOCCMINCKOM Hay4YHO-UCCNeA0BATENbCKOM UHCTUTYTE MEXaHU3aLu MM NbHOBOACTBA (r. TBepb) paspaboTanu u
3anaTeHTOBa/IM BCMyLIMBATENb NEHT SIbHOTPeCTbl BJ1/1-3, a TakkKe nronbyatyto 60poHy, NnpeaHasHauYeHHyo ana
npeAnoceBHON NOATOTOBKM MOYBbI NOA, MENKOCEMSAHHbIE KY/bTypbl, B YAaCTHOCTK, fieH. B npouecce onbITHOM
3KCnyaTaummn BbIABUAW PAS, HELOCTATKOB 3TUX MEXAHWM3MOB, @ MMEHHO HeAoCTaTOYHbIA pecypc paboumx
OpPraHoB — NPOBOJIOYHbIX 3ybbeB BCnylwMBaTens u ura 6opoHsbl. (Lenb nccnegosanmsa) Onpeaennts NPUYMHbI
NO/SIOMOK MPOBOJIOYHbIX 3y6beB BCNyLUMBaTENA

B/1/1-3 v nrn 60pOHbI, YTO NO3BOAUIO Bbl BbIpaboTaTb peEKOMEHAALMN NO YCTPAHEHUIO BblABAEHHbIX Npobaem.
(Matepuanbl u metoabl) NMPUMEHMUAU TEXHONOIMM KOMMBIOTEPHOTO MOZE/IMPOBAHMA B pPamkax paboT no
[0BOJIKE 3TUX arperaToB s U3yyeHus nosegeHmn 3ybbes BCNyLWMBATENSA B YCNOBUAX MEXAHMYECKOTO KOHTaKTa
C NOBEPXHOCTbIO MOYBbI. YTOUYHUAM GOPMYAbl 15 ONpeneneHns cua, AeUCTBYIOWMX Ha UMbl BOPOHbLI, Npu
NMOMOLLM PACYETOB, UCMO/Ib30BABLUNX KOMIMbIOTEPHYHO

Mmogenb MuKpopenbeda nousbl. (PesynbTaTbl M obcyxkaeHue) OOGHapyKuAW, 4YTO Cuaa COMNPOTUBNEHMA,
OEeNCTBYIOWANA Ha MIMbl, 3aBUCUT OT MapamMeTpoB MUKpopenbeda obpabaTbiBaemoi nosepxHocTu. Cosganu
MoOAEe/b NOBEPXHOCTU, OCHOBAHHYIO Ha C/Iy4aMHOM XapaKTepe NPOUCXOXKAEHUA MUKPOHEPOBHOCTEN. BbisBnau
NepcnekTMBHOCTb MCMOAb30BAHMA UUMPPOBbLIX TEXHONOIMMMN KOMMbIOTEPHOrO MOAENMPOBAHUA B Npouecce
NPOEKTUPOBAHMA U AOBOAKM CENbCKOXO3ANCTBEHHbIX MALWWH U UX pabounx opraHos. (BbiBoabl) Onpesenvnnu,
YTO KOMMNbIOTEPHOE MOAENMPOBAHNE NO3BOINAO ONEPATUBHO HATK CNabble MecTa B KOHCTPYKLUMU MeXaHU3Ma
W Teopum pacyeta 6€3 MCNOIb30BaHUA MHOFOUYMUCAEHHbIX HAaTYpPHbIX SKCNEPUMEHTOB, YTO MOMOI/I0 CHU3UTb
3aTpaTbl BPEMEHU M MaTepuanoB U yaelleBUTb CaM NPOLECcC NPOEKTUPOBAHUA. BbIABUAM, YTO UCNO/Ib30BaHUE
npegnoXeHHON moaenum caydyaHoro ¢GopMMpPoBaHUA MUKpopesnbeda o6pabaTbiBaemMolt MNOBEPXHOCTH
Nno3Bo/iAeT noay4uTb 60see TOYHble pacyeTbl MEeXaHWMYECKMX HanpsKeHuit B paboumx opraHax
CEe/IbCKOX03ANCTBEHHbIX MALLUWH, KOHTaKTUPYIOLWUX C MOYBOIA.

KntoyeBble c10Ba: KOMMbIOTEPHOE MOAENNPOBAHNE, METOA, KOHEYHbIX 3/IEMEHTOB, YCTA/IOCTb MeTaNNa, Npeaen
npoyHoctn, MatLab, mukpopenbed NnoBepxHOCTH

Abramov I. L. COMPUTER SIMULATION TO ESTIMATE THE QUALITY OF DESIGN AND PRODUCTION OF
AGRICULTURAL MACHINERY PARTS

Abstract. Relevance. Nowadays agriculture in general and flax growing in particular are designated as priority
sectors for investment. As part of the implementation of this concept, the need for the development and
production of innovative technology that ensures high-quality cultivation and the most complete processing of
agricultural products increases dramatically. All-Russian research Institute of mechanization flax cultivation
developed and patented flax tape fluffer VLL-3, and needle harrows as well. Needle harrow is designed for pre-
sowing preparation of soil for varieties of small seed cultures, in particular flax. In the process of trial operation,
a number of shortcomings of these mechanisms were

identified, namely, the insufficient resource of the working tools — wire teeth of the fluffer and harrow needles.
The research purpose was to determinate the wire teeth breakage causes, which would allow to develop
recommendations for the solving of the identified reliability problems. Research method. As a part of the work
on the final design of these units has been applied the technology of computer simulation

to study the behavior of the teeth of fluffer in real conditions. The calculation formulas for determining the
forces acting on the harrow processing needles using calculations using a computer model of the soil microrelief
were refined as well. Research results. It was found that the acting resistance force depends on the microrelief
parameters of the treated surface. The use of digital technologies and computer simulation in the design process
and fi ne-tuning agricultural machines and their working tools, revealed the convenience of this approach, and
allowed us to find weaknesses in the design of the mechanism and the theory of computation without the use
of numerous field experiments. That allowed to reduce costs of time and materials, and, consequently, reduce
the cost of the design process. Conclusions. The computer simulation allowed to find the mechanism design
weaknesses quickly so in the theory of calculation as well without the use of numerous field experiments. This
method allowed to reduce time and materials expenses, so the cost of the design process itself as well. In
addition, the use of the proposed model of random formation of the microrelief of the treated surface makes it
possible to obtain more accurate calculations of mechanical stresses in the working instruments of agricultural
machines in contact with the soil.

Keywords: SolidWorks, computer simulation, fi nite element method, metal fatigue, strength limit, MatLab,
surface microrelief.




Danvnos U.K., Mapycun A. B. K BOMPOCY AWATHOCTMPOBAHMA  AKKYMY/IATOPHOM TOM/IMBHOM
CUCTEMbI AN3ENEN CENbCKOXO3ANCTBEHHOIO HA3HAYEHMA

Pedepat. BeegeHne. B HacTosiLlee Bpems CyL,EeCTBEHHAA 4acTb CE/IbCKOXO3AMCTBEHHOMN TEXHWMKM OCHALLEeHa
AM3eNbHbIMW ABUraTeNAMW BHYTPEHHEro cropaHua. bonblias vyactb gusenen 060pyLoBaHa aKKyMyAATOPHOM
TOoNAMBHOM annapaTtypoli Tuna Common Rail. (Uenb nccnepgosarua) aHHaa cuctema xapakTepHa pasgefieHnem
bYHKUMIA co34aHUA BbICOKOTO AaBneHuna n obecneveHns TpebyemMor XxapaKTepUCTUKU TONANMBONOAAUN MEXKAY
3NeMeHTamu, YTo No3BoNsAeT obecrnevmBaTb Pas/iMyHble €€ XapaKTEPUCTUKM NPU BbICOKOM AaBAEHWUN BNPbLICKA
Tonamea. OgHako cuctema CR npeabABaseT NOBbILEHHble TpeboBaHMA K KauyecTBy TONAMBa, 061afaeT BbICOKOW
CTOMMOCTbIO M HU3KOW PEMOHTOMPUTroAHOCTblO. Hambosiee HarpysKeHHbIM WM goporum ysnom (go 37%) B
aKKYMY/NATOPHbIX CcUCTemax Tonausonogayun ssnaserca THBA. (Matepuanbl M meToapl) B PO meTtompl
AMArHoCTMpoBaHUA cuctem Tonsameonogaum CR oTpaboTaHbl He B MnosiHOW Mepe. lMpumeHeHWe MeToaMK
OMArHoCTMPOBaHUA  TOMAMBHOM  annapaTtypbl €  MHOTOMYHXKEPHbIMW  pacnpegenutenbHbimm - THB/
HEBO3MOXHO, a BCTPOEHHAA CUCTEMA TEXHUYECKOW AMArHOCTUKM He MO03BOASAET AeTaslibHO OLEeHWBaTb
TEXHWYECKOE COCTOAHWE ee 3nemeHToB. (PesynbTatbl M 06cyxaeHWe) Hanbonee adpdeKTMBHbIN crnocob
KOHTPOAS TEXHUYECKOTO COCTOAHUS cucTembl CR npeanonaraeT cteHaosble ucnbitaHua THB/ 1 ¢opcyHOK npu
MX CHATMM C AM3ens, HO 3TO YyBesnMuMBaeT TpydoemkocTb TO, TP M 3KcnayaTauMOHHble 3aTpaTtol.
OunarHoctmpoBaHue THB/ akKyMyaTOPHOM TONAMBHOM annapaTypbl AN3enei CeNbCKOX03ANCTBEHHOM TEXHUKM
HEMoCpeAcTBEHHO Ha AuM3e/ie MO MOKas3aHMAM TEH30METPUYECKOro AaTYMKa AaBJEHMA TOMAMBA MNO3BOAWUT
COKPATUTb 3aTpaTbl HAa O0OAY)KMBAHME M PEMOHT, @ TaKKe COKPATUT BPEMA MPOCTOA CeNbCKOXO3AMCTBEHHOM
TEXHUKK. (BbiBOAbl) MeToa AMArHOCTUPOBAHMA OCHOBAH Ha MPUHLMNE PErmcTpaumMm M OLEHKWU MybCaunm
[OaB/IeHUSA B I’MAPOAKKYMYNATOPE TONJIMBHOM CUCTEMbI, NPU 3STOM MHGOPMATMBHbBIM NOKa3aTeleM TEXHUYECKOTO
coctosiHuA THB/, AaHHOM CUCTEMbI MOXKET IBNATLCA

amnautyga, nepmoa u dopma KonebaHuii gasneHnsa Tonamea.

KntoyeBble c0Ba: AAaTYMK AaBEHMA TOMNAMBA, AM3e/b, AKKYMYNATOPHAA TONIMBHAA annapaTypa, common rail,
rMAPOAKKYMYIATOP.

Danilov I.K., Marusin A.V. DIAGNOSING THE ACCUMULATED FUEL SYSTEM OF AGRICULTURAL DIESEL
ENGINEERING SYSTEMS

Abstract. Currently, a significant part of agricultural machinery is equipped with diesel internal combustion
engines. A significant part of diesel engines is equipped with common rail type battery equipment. (Purpose of
research) This system is characterized by the separation of the functions of creating a high pressure and
providing the required fuel supply characteristics between the elements, which allows it to provide various
characteristics at high pressure fuel injection. However, the CR system places high demands on fuel quality, has
a high cost and low maintainability. The most loaded and expensive unit (up to 37%) in battery fuel supply
systems is a high pressure pump. (Materials and methods) In the Russian Federation, methods for diagnosing
CR fuel supply systems are not fully developed. The use of methods for diagnosing fuel equipment with multi-
plunger distribution injection pump is impossible, and the built-in technical diagnostics system does not allow a
detailed assessment of the technical condition of its elements. (Results and discussion) The most effective way
to control the technical condition of the CR system involves bench tests of fuel pump and injectors when they
are removed from a diesel engine, but this increases the labor intensity of maintenance, maintenance and
operational costs. Diagnosing the fuel injection pump of the accumulator fuel equipment of diesel engines of
agricultural machinery directly on the diesel engine according to the readings of the strain gauge fuel pressure
sensor will reduce the cost of maintenance and repair, as well as reduce downtime of agricultural machinery.
(Summary) The method of diagnosis is based on the principle of recording and estimating the

pressure pulsations in the hydraulic accumulator of the fuel system, while the informative indicator of the
technical condition of the injection pump of this system can be the amplitude, period, and form of fuel pressure
fluctuations.

Keywords: fuel pressure sensor, diesel, battery fuel equipment, common rail.

UsaHos B.M., BurepuHa T.B. OBJIACTU PAUMOHAJIBHOIO WCMNOJIb3OBAHMA CNEUUAJIBHOIO
OBOPYAOBAHNA B PEMOHTHOM MPOM3BOACTBE

Pedepart. Micnonb3oBaHWe yHMBEpCaibHOro 060pyA0BaHNA NPU PEMOHTE CE/IbCKOXO3ANCTBEHHOW TEXHMKM He
obecrneumBaeT ee HOPMaATMBHOE Ka4yecTBO. KOHKYpPeHTOCNoCO6HOCTb OTPEMOHTUPOBAHHLIX arperatos byaer
obecneyeHa, Koraa s3HaueHUA X reOMETPUYECKMX MapamMeTPOB 1 3KCMJyaTalMOHHbIX CBOWMCTB He byayT ycTynaTtb
Mo TOYHOCTM COOTBETCTBYIOLIMM MOKasaTenam MNpoAyKUMW  VAWMHOCTPOeHUA. HopmaTuBHasA TOYHOCTb
napameTpoB M CBOWCTB AOCTUraeTcs NPMMeHeHMemM A0POroro cneumanbHoro o6opyaoBaHnaA, NCNOb30BaHMe
KOTOPOro B PEMOHTHOM MPOM3BOACTBE AO/IKHO BbITb YCTAHOBAEHO TEXHUKO-3KOHOMMUYECKMM UCCNEA0BaHNEM.



(Llenb  nccnepoBaHuA) Ob6ocHoBaTb 06/1acTb  UCMO/Ib30BAHUA  PA3/IMYHBIX TUMOB  METa/LIOPENKYLLUX
cneumasnbHbIX CTAHKOB B PEMOHTHOM npowussoacTee. (Matepuanbl M metoabl) ConocTtaBuamM TOYHOCTb U
NPOU3BOAMUTENIbHOCTb YHMBEPCANbHOTO W CcneumnanbHoro o6o0pyaoBaHUA (HA nNpumepe PaACTOYHbIX U
WANOBabHbIX CTAHKOB) C y4eTOM 3aTpaT Ha BBOA, B SKCNJ/yaTauMIO U UCNOJ/Ib30BaHME 3TOro 060pyA0BaHUA NpK
obbemax

pemoHTa 6,3; 10; 16 1 25 TbicAY aBTOTPAKTOPHbIX ABUratenei B rog. (Pesynbtatbl U obcyKaeHue) Mpu Bcex
obbemax pemoHTa arperatoB MPUMEHEHMEe CneumanbHbIX PacTOYHbIX CTaHKoB OC-2777  BbIrnagut
npegnoytTuTenbHee No CPaBHEHMIO MO CPaBHEHUIO co cTaHKamu 2H78. CneunansHble cTaHku 13A458

Ana 06paboTKM KopeHHbIX onop 6,10K0B ULNMANHAPOB 3ddeKTUBHEE YHMBEPCA/bHBIX FOPU30HTAIbHO-PACTOUHbIX
CTaHKoB 2M614, ocHalleHHbIX cneunanbHbiMK npucnocobneHnamu. MpaHnua sKOHOMUYECKM 06OCHOBAHHOIO
npuUmMeHeHus cneymanbHoro obopyaoBaHuma XL2-16 u XLW2-01 ans wnandoBaHUA WEeK KoNeHYaTbiX BaaoB MNo
CPaBHEHUIO C UCMO/Ib30BAaHMEM YHMBEPCA/IbHbLIX CTaHKOB 3B423 cooTBeTcTBYEeT 06bemam BOCCTAHOB/IEHMSA
aetanen okono 10 Tbicay B rog. KanuTanoBnoXKeHWs B crneuuvanbHoe obopyaoBaHME Mpu TaKMX obbemax
BOCCTAHOB/IEHUA NpeBbIWatoT B 1,16 pa3sa COOTBETCTBYIOLWLMIA NOKa3aTeb YHUBEPCA/IbHOFO 060pyA0BaHUsA, HO
3apaboTHanA nnata npu ob6paboTKe 0AHOM 3aroTOBKM Ha YHUBEPCaNbHOM CTaHKe 6onblie B 1,77 pasa. (BbiBoapbl)
O6ocHoBaH BbIGOP TEXHONOIMYECKOrO 06OPYAOBaHWUS, KOTOpOe B HaubO/bluel CcTeneHW BAMSAET Ha
cebecToMMOCTb M KauecTBO PeMOHTa arperaTtoB. O6iacTb 3PpPeKTUBHOrO NPUMEHEHUA CNELMANbHbBIX CTAHKOB
HaYMHAETCA CO CPaBHUTENbHO HeBONbLIMX 06beMOB Npom3BoacTBa 6,3-10 TbiC. arperaTos B roa,

KntouyeBble CN0Ba: TEXHONOIMYECcKoe 060pyaoBaHUe, crneumanbHble CTaHKM, TOYHOCTb, NPOU3BOAUTENbHOCTD,
3pPeKTUBHOCTD.

Ivanov V.P., Vigerina T.V. SCOPE OF SPECIAL EQUIPMENT USE REPAIR INDUSTRY

Abstract. The use of universal equipment in the repair of agricultural equipment does not ensure its standard
quality. The competitiveness of the repaired units will be ensured in the case when the values of their
geometrical parameters and performance properties will not be inferior in accuracy to the corresponding
indicators of engineering products. The normative accuracy of parameters and properties is achieved by using
expensive special equipment, the use of which in the repair industry must be established by technical and
economic research. The purpose of the work was to justify the use of various types of special metal-cutting
machines in the repair production. A comparison was made of the accuracy and productivity of universal and
special equipment (for example, boring and grinding machines), taking into account the costs of commissioning
and the use of this equipment with

repair volumes of 6.3, 10, 16 and 25 thousand automotive engines per year. With all the volume of repair of
units, the use of special boring machines OC-2777 looks preferable compared to the 2H78 machines. Also,
special machines 13A458 for machining core bearings of cylinder blocks are more effective than universal
horizontal boring machines 2M614, equipped with special devices. The border of economically justified use of
special equipment XLW2-16 and XLWW2-01 for grinding crankshaft necks compared to using universal machines
3B423 corresponds to the volume of parts recovery of about 10 thousand per year. Investments in special
equipment with a recovery volume of 10 thousand parts per year exceed 1,16 times the corresponding figure of
universal equipment, but the salary for processing a

workpiece on a universal machine is 1,77 times more. The choice of technological equipment, which has the
greatest effect on the cost and quality of repair of units, is substantiated. The area of effective use of special
machines begins with a relatively small production volume of 6,3-10 thousand units per year.

Keywords: technological equipment, special machines, accuracy, productivity, efficiency.

WUrnaros B.U., Frepacumos B.C. COBPEMEHHbIE TEHAEHUWWN PELUKAUHTA TEXHUKN

Pedepar. XXI Bek ob6ocTpun npobiembl, BbI3BaHHbIE KPUTUUYECKMM COCTOAHMEM 3KocucTem B uenom. (Llenb
nccnefoBaHua) OnpeaennTb COBPEMEHHbIE TEHAEHLMMN PAa3BUTUSA M COBEPLUEHCTBOBAHMA PELMKANHIA TEXHUKM.
(MaTtepuanbl u metoapl) OCHOBHbIMM (GAKTOPAaMKM CTPATErMYECKMX PUCKOB 3KOIOTMYECKOTo Harnpas/ieHus
ABNAIOTCA: 3ax/1aMNeHue, Aerpajauma M XMMMYEcKoe 3arpsisHeHMe 3emesib, MoyB, BOAHbLIX OOBLEKTOB;
3arpasHeHne BOAHbIX OOBEKTOB B pe3y/ibTaTe Pa3/IMBOB HepTEMPOAYKTOB M APYrMX 3arpA3HAIOLLMX BELLECTB;
nopuya, 3aCopeHune 1 3arpasHeHne 3emeslb BOAOOXPAHHbIX 30H; 3aCOPeHNe akBaTopuin, AHa 1 Beperos BOAHbIX
06bEKTOB; YHUUTOXKEHME U NOBPEXAEHME 3e/eHblX HaCaXKAeHWIA, NoBpeXKaeHMe MeCT 0bUTaHUA 06bEKTOB
KMBOTHOIO MMPa; 3arpAsHeHne aTMOChEePHOro BO3AyXa OTXO4aMM, a TaKXKe B pesy/ibTaTe NoXKapoB 1 CropaHums
3HEeprocoAeprKalmx KOMMNOHEHTOB OTXOA40B. ITU PUCKM MOMKHO MUHMMMU3MPOBATL Wb CO34aHUEM CUCTEMDI
«PeumMKAMHT OTX040B» KaK deaepanbHON 0Tpac/ivM NPoMbIlWAeHHOCTU Poccuun. (PesynbTaThbl n obeyxaeHune) Ann
arponpoMbILLZIEHHOTO  KOMMNAEeKca co3gaHume 3OPEKTUBHOM CUCTEMbI  PELMKAMHFA  OTXOA40B  HOCMUT
nepBoCTENEHHOE 3HAYeHWe, TaK KaK 3Ta OTpac/ib MMEET OrPOMHOE KO/NMYECTBO Kak BGMOOTX040B, TaK M



KOMMOHEHTOB  YTUAM3AUMM  CEeNbCKOXO3AWCTBEHHOW  TeXHWUKM U obopyaosaHuA. HeobxoammocTb
KOOPAMHUPOBAHUA 3TOM pPaboTbl, BKAKOYAA CO3JaHWE NEPCNEKTUBHOW OTpacau peumkauHra B AMK Poccuuy,
OVKTyeTcA cneayowmmn GakTopamu: Bo3BpalleHMe B Chepy MaTepuanbHOro MPOM3BOACTBA BTOPUYUHBIX
pecypcos; MHTerpaLma npomMssoauTeneit MallimH 1 noTpebuteneir; obecneveHne skonormyeckomn besonacHocTH;
nosyyeHue [OMNOAHUTENbHbIX pabounmx mecT. [nA cenbCKOXO3AMCTBEHHOW OTPAC/AM Pa3BUTME PELMKAMHTa
C03a€eT HoBble pecypchbl, yiyylaeTt

3Ko/10TU1I0. PeleHne aTnx npobaem TpebyeT cepbesHOro rocyiapcTBeHHoro noaxoaa. (Boeisoabl) Ha ocHoBaHMM
nposeAeHHbIX uccnegosaHuit 8 ®HALL BUM co3gaHue pecypcocbeperatoLiein 3K0A0roopueHTMpPoBaHHOM
WHTENJIEKTYaNlbHOW  cUCTeMbl  «PeumKkaMHT OTXO4OB» MO3BOUT peann3oBatb B AlK HoBylo cTpaTteruto
MCMNO/Ib30BaHUA PECYPCOB, CBA3AHHYHO C MX MHOTOKPATHOM nepepaboTkoi

M CO34aHMEM pafa 3aMKHYTbIX PECYPCHbIX UMKNOB, 4YTO nNpuBegeT K CTabuamsauuu CouManbHOM
HEeYCTOMYMBOCTH, Nepexoay K ApYrMm aaropMTMam opraH13aLmmM U CaMOOPraHM3aLMN CeTbCKOX03AUCTBEHHOIO
npoussoacTea Poccuu.

KntoyeBble CNOBa: PELMKIUHI, 3KOIOrMA, BTOPUYHbIE Pecypcbl, CTPATerus, CeNbCKOXO3SMCTBEHHANA TEXHUKA,
METOA0/10TUA, OTXOAbI.

Ignatov V.l., Gerasimov V.S. CURRENT TRENDS IN RECYCLING TECHNOLOGY

Abstract. The twenty-fi rst century has exacerbated the problems caused by the critical condition of ecosystems
as a whole. (Research purpose) to Determine the current trends in the development and improvement of
recycling technology. (Materials and methods) The main factors of strategic environmental risks are:
contamination, degradation and chemical pollution of land, soil, water bodies;

pollution of water bodies as a result of spills of oil products and other pollutants; damage, contamination and
contamination of land water protection zones; contamination of water areas, bottom and shores of water
bodies; destruction and damage to green spaces, damage to habitats of wildlife; air pollution by waste, as well
as fi re and combustion of energy-containing components of waste. These risks can be minimized only by
creating a system of "waste Recycling" as a Federal industry in Russia. (Results and discussion) For the agro-
industrial complex, the creation of an effective waste recycling system is of

paramount importance, since this industry has a huge amount of both biowaste and components for the disposal
of agricultural machinery and equipment. The need to coordinate this work, including the creation of a promising
recycling industry in the agricultural sector of Russia, is dictated by the following factors: return to the sphere of
material production of secondary resources; integration of machine manufacturers and consumers; ensuring
environmental safety; getting additional jobs. For the agricultural sector, the development of recycling creates
new resources, improves the environment. The solution to these problems requires a serious state approach.
(Summary) On the basis of the research carried out at the Federal state agrarian university, the creation of a
resourcesaving ecological-oriented intellectual system "waste Recycling" will allow to implement a new strategy
of resource use in agriculture, associated with their multiple use and the creation of a number of closed resource
cycles, which will lead to the stabilization of social instability, the transition to other algorithms of organization
and self-organization of agricultural production in Russia.

Keywords: recycling, ecology, secondary resources, strategy, agricultural machinery, methodology, waste.

Kouypos A.A., 3y6 A.B., AkceHos A.3. ABTOMATU3NPOBAHHOE PABOYEE MECTO PEIY/IMPOBLLMKA
TOM/IMBHOW ANMAPATYPbl HA OCHOBE BE3MEH3YPOYHOIO OZIHOKAHA/IBHOTO METOZA M3MEPEHUA
NMAPAMETPOB

Pedepat. B cratbe paccmaTpmBaeTcs BO3MOMXKHOCTb NOBbIWEHUA 3PPEKTUBHOCTU AM3ENbHbIX ABUraTenen 3a
CYEeT YBE/IMYEHUS TOYHOCTM HACTPOMKWM TonamBHOM annapatypbl (TA). CywecTtBytowas MeToaMKa
npeaycmaTpuBaeT nNpoBepKy npubopos TA No oTAENbHOCTWU, YTO MPWU YCTAaHOBKE Ha ABWUraTesib NPUMBOAMT K
60/1blWOM CYMMApPHON MOrpewHoCcT! LUMKA0BOW nogayun B umanHapbl. (Uenb mccnepgoBaHuAa) YMeHbLWUTb
BE/IMUYNHY OTKNOHEHMSA LMKIOBOM NOAauYn Ha OCHOBE MeTo4a KOMMJIeKCHOM npoBepKn TA, 1 Ha 6ase cTteHga KU-
35478 nocTpouTb CTeHA, MNO3BOMAIOWMN COKPaATUTb BpemMa perynmpoBkM TA € cOXpaHeHMem TOYHOCTU
nsmepeHua. (MaTtepuanbl u metoabl) B BUM paspaboTanu cTeHm, ANA UCMbITaHWUA TOMJMBHbIX HACOCOB BbICOKOTO
nasneHuns (THBA) KWU-35478, ocHOBaHHbIA Ha MOOYEpPeSHOM W3MEPEHUUM MNapPaMeTPOB BCEX CEKUMIK C
MCNONb30BaHMEM eAMHOr0 M3MepUTeIbHOro KaHana. Ha ocHose cteHaa KW-35478 paspaboTaHa KoHuenuuma
aBTOMaTU3MPOBAHHOro paboyero mecta peryaMpoBsLUMKa TONAMBHOW annapaTypbl, NO3BOAAOLLAA NOCTPOUTb
TUMNOPA3MepPHbIM pAg AMArHOCTUYECKUX CTEHAOB ANA MNPOBeAEeHMA PEMOHTHO-AMAarHoOCTUYecKnx paboT c
Hacocammn OT 4 Ao 12 nayHKepHbIXx cekuuit. (PesynbTaTbl M obcyaeHune) Co3gany onbITHbIM obpasel,
AuarHoctmyeckoro cteHga ana TA go 12 cekumin KNU-35479, no3sonatoWmMin HacTpamMBaTb TONIMBOMNOAAOLWMNI
TPaKT KaK B KOMMJIEKTe ¢ pabouynmm GopcyHKamm 1 TONJIMBONPOBOAAMM, TaK U CO CTEHAOBbIMU Npubopamu TA.



MpoBenun McnbiTaHUA onbiTHOro obpasua ¢ Hacocamu YTHM4 n KAMA3-740, Bpems 06CNy*KMBAHUA KOTOPbIX
COKpaTUiiocb Ha 22-25% Mo CpaBHEHWIOD C aHaforMyHbiIMM pabotamu Ha cteHge KW-35478. (BbiBogpbl)
Pa3paboTaHHbIM NPOrpamMMHO-annapaTHbIA KOMM/IEKC NO3BOJIAET OCYLLECTBUTb NOCTPOEHUE TUMOPA3MEPHOTO
pAfa OMArHOCTUYECKMX CTeHA0B TA, a TaKKe MOAEePHM3aLMI0 paHee BbiNyLWweHHOro 0bopyAoBaHMA C Lenblo
yBE/IMYEHMA TOYHOCTN HAaCTPOMKM M COKPALLLEHMA NPOCTOEB CE/IbCKOX03ANCTBEHHOM TEXHUKM.

KntoyeBble €N0Ba: AMArHOCTMKA TOMJIMBHOW annapaTtypbl, yBeAMYEHUE TOYHOCTU HACTPOWMKKU, MoAepHM3aLmA
AMArHOCTUYECKOro CTeHAa.

Kochurov A.A., Zub D.V., Aksenov A.Z. AUTOMATED WORKPLACE OF THE OF THE FUEL EQUIPMENT ADJUSTER
ON THE BASIS OF SINGLE-CHANNEL METHOD OF MEASURING THE PARAMETERS USING VOLUMETRIC
FLOWMETER

Abstract. The article discusses the possibility of improving the efficiency of diesel engines by increasing the
accuracy of the fuel equipment tuning. The existing method of checking the fuel equipment recommends
checking the devices separately, when installed on the engine leads to the increasing total error in the fuel
injection rate to the cylinders. (Purpose of research) To reduce the value of the cyclic feed deviation on the basis
of the method of complex check of TA, and on the basis of the stand KI-35478 to build a stand, allowing to reduce
the time of TA adjustment while maintaining the accuracy of measurement. (Materials and method) In the
Ryazan branch of VIM was developed a test bench for fuel injection pump KI-35478 based on the sequential
measurement of the all sections parameters of the injection pump using a single measuring channel having a
high measurement accuracy of diagnostic parameters, flexibility, low energy consumption of the transmission
and accordingly lower cost. The disadvantage of this test bench is the need to alternately connect the testing
section to the measuring channel, and connecting the remaining sections of the fuel pump to the drain line,
which affects the increase in time spent on the diagnosis and adjustment of injection pump. On the basis of the
test bench KI-35478 the concept of the automated workplace of the fuel equipment adjuster allowing to
construct a standard series of diagnostic test benches for repairing and diagnosting of fuel pumps from 4 to 12
plunger sections is developed. Results and discussion. A prototype of a diagnostic test bench for testing pumps
up to 12 sections, named KI-35479, has been created, which allows adjusting the fuel supply path as complete
with regular injectors and fuel pipes, as well as with calibrated devices. Conducted prototype testing with pumps
YTHM4 and KAMAZ-740, the service time has decreased by 22-25% in comparison with similar works on the
stand KI-35478. (Summary) The developed software and hardware complex allows to create the full range of
diagnostic test benches and also allows modernization of previously released diagnostic equipment in order to
increase the accuracy of tuning and reduce downtime of agricultural machinery.

Keywords: diagnostics of fuel equipment, increasing the tuning accuracy, modernization of diagnostic test
bench.

Nebepes A.T., ApxeHoBckuit A.l. TMOBbILWLEHUE 2PPEKTUBHOCTU WCNONB3OBAHNA MALLUMHHO-
TPAKTOPHbIX ATPETATOB

Pedepatr. OaHMM U3 BarKHEMWWUX HaANpaBAeHUA MNOBblWeHMA 3PPEKTUBHOCTU CENbCKOXO3ANCTBEHHOIO
Npou3BOACTBa AB/MAETCA COBEPLUEHCTBOBAaHME METOLOB M CPeACTB OnpeaeneHusa OCHOBHbIX MOKasaTenei
MaLUMHHO-TPAKTOPHbIX arperatoB (MTA). YcTaHOB/MEHME B3aMMOCBA3U MENKAY OTAE/bHbIMW MapamMeTpamm
arperaTa v onpegeneHue BeAUYMHbI STUX NapameTpPoB NO3BOJIAIOT NOBLICUTb 3GPEKTUBHOCTb MCNONb30BAHMA
MTA. (Uenb nccneposaHua) NosblweHne 3¢pGEKTUBHOCTH

ucnonb-oBaHna MTA nyTem cOBEpLIEHCTBOBAHWA METOAOB OnpefesieHUA 3SHEPreTUYeCcKUX WM TOMAWMBHO-
SKOHOMMYECKUX NoKasaTeneir MTA B ycnosuax sKkcnayaTauuu. (Matepuanbl M meTtogpl) Boibpanu metos
onpeaeneHnn sHepreTUYecKMx NoKasatener snemeHToB MTA B 3KCNYaTaLMOHHBIX YCIOBUAX, 3aKNOYAIOLWLMIACA
B PE3KOM yBE/IMYEHUM NOAAYM TOMNMBA U PUKCALMM COOTBETCTBYHOLLMX NapaMeTpOB Pa3roHa Ha NepexogHom
pexkume. OnpeaeneHune TONJIMBHO-IKOHOMMYECKUX NOKa3aTene

anemeHToB MTA oOcylecTBaseTca nocpeacTsam CTeHAa [A/A MNPOBEPKM U PEryIMPOBKU  TOMJIMBHOTO
060pyf0OBaHUA MyTEeM COBMELLEHUA C MOJIYYEHHbIMW  IHEPreTUYECKMMM MoKasatensamu. (PesynbTaTbl U
obcykaeHve) PaspaboTann onepatuBHble MeToAbl OnpeAeneHus AMHAMUYECKMX KAyecTB M TOMJIMBHOM
3KOHOMWYHOCTM ABUraTens M TPaKTopa, a TaKKe TATOBOro COMNpoTMBAEHMA Paboynx MallMH, OCHOBAHHbIE HA
aHa/M3e NapameTpoB NepexoAHbiX (AMHAMMUYECKUX) PEXMMOB pasroHa asnemeHToB MTA npu MrHOBEHHOM
YBE/IMYEHMM NOLAUM TONAUBA. BbiABUAKM YACTHbIE METOAMKN ONpeaeneHmsa 3Ha4YEeHNN YCKOPEHMA KOIEHYATOro
Bajla ABMraTens Ha BCEM AMANa3oHe YacToT BPaALLEHWs U AeUCTBUTENIbHOTO MOMEHTA MHEepUMn aABuraTtens,
KOPPEKTUPOBKM MOLLHOCTU ABWUraTess MO AAaBNEHUIO HaggyBa Ha BCEM [AManasoHe YacToT BpalLeHus
KONeHYaToro Bafa, onpenefieHnsa 3HAYEHUM YCKOPEHUS TPAKTOPa M ero NpMBeAEHHOM Maccbl Ha PasINYHbIX
nepepayax. (BoiBoabl) Pa3paboTaHHble onepaTUBHblE METOAbl M YACTHble METOAMKM MO3BOASIOT MOJYYUTb



PerynATOPHYIO XapaKTePUCTUKY ABUraTENA, TATOBYHO XapaKTEPUCTMKY TPAKTOPA, a TaKXKe OnpesaenunTb TAroBoe
COMPOTUBNEHNE CE/IbCKOXO3ANCTBEHHOW MalUMHbI B 3KCMJYaTaUMOHHBIX ycnoBuAX 6e3 npumeHeHus
JoporocTosLero o6opyaoBaHus,

CYLLLeCTBEHHbIX 3aTPaT CPeAcTB M BPpEMEHW Ha NOArOTOBKY M NPOBEAEHME.

KntoyeBble C€n0Ba: MALUMHHO-TPAKTOPHbLIA arperat; NepexoAHbl peXKUM; PerynaTopHas XapaKTepuCTMKa
ABUraTens; TAroBoe ConpoTUBEHME.

Lebedev A.T. , Arzhenovskij A.G. IMPROVEMENT OF EFFICIENCY OF THE MACHINE AND TRACTOR UNITS USE
Abstract. One of the most important directions of increase of efficiency of agricultural production is
improvement of methods and means of determination of the main indicators of machine and tractor units
(MTA). The establishment of the relationship between the individual parameters of the unit and the
determination of the value of these parameters can improve the efficiency of the use of MTA. (Purpose of
research) Improving the efficiency of the use of MTA by improving methods for determining the energy and fuel-
economic indicators of MTA in operation. (Materials and methods) Chose a method for determining the energy
performance of MTA elements in operating conditions, which consists in a sharp increase in fuel supply and
fixing the corresponding parameters of acceleration on the transition mode. Determination of fuel and economic
indicators of elements of MTA is carried out by means of the stand for check and adjustment of the fuel
equipment by combining with the received energy indicators. (Results and discussion) Developed operational
methods for determining the dynamic qualities and fuel efficiency of the engine and tractor, as well as the
traction resistance of working machines, based on the analysis of the parameters of transient (dynamic) modes
of acceleration of MTA elements with an instant increase in fuel supply. Particular methods of determining the
values of the engine crankshaft

acceleration over the entire range of engine speed and actual engine inertia were revealed, adjusting the engine
power by the boost pressure over the entire range of the crankshaft rotation frequency, determining the values
of the tractor acceleration and its reduced mass at different stages. (Summary) The developed operational
methods and private techniques allow to obtain the regulatory characteristics of the engine, traction
characteristics of the tractor, as well as to determine the traction resistance of the agricultural machine in
operating conditions without the use of expensive equipment, significant costs and time for preparation and
implementation.

Keywords: machine and tractor unit; transition mode, regulatory characteristic of an engine; tractive
characteristic of a tractor, draft of an agricultural machine.

NesuH M.IO., HaropHos C.A., JleBuHa E.}0. MPUMEHEHUE UMDPOBOTO MHTENTIEKTYAJZIBHOIO YNPABJIEHUA
HEDTECK/IALOM A4 3ALLUUTBI PESEPBYAPOB OT ABAPUI

Pedepart. B npakTnyeckol aeatenbHOCTN HedpTeCKNAA0B IKCNyaTaUuMOHHbIE NOTePU TONANMBA MOTYT NPUBOAUTD
K aBapUMHbIM NOTEPAM, NO3TOMY 0becneyeHne celbCKMX HepTeCKNaA0B CUCTEMON 3aLLMTbI OT aBapUi ABASETCA
CBOEBPEMEHHOM M BECbMA aKTyasbHOM 3aga4deli. (Llenb uccnegosaHus) MpoaHannsmnposaTb paboTy Lmbposol
WHTE/IEKTYaIbHOM CUCTEMbI YPaBAEHMA, KOTOPAsA NO3BOAUT 3a6/1aroBpemMeHHO MHPOPMMPOBATL OrNepaTopa o
HEeobX0AMMOCTM NPOBEAEHNA PEMOHTA KOHKPETHOro pes3epByapa M TemM CaMbiM MpeaoTBpalLaTb MoTepu
Tonamea. (Matepuanbl n metogbl) Mpeanaraetca NPOrHO3MPOBaTb BEPOATHOCTb MOJIOMKM AblXaTeNbHOro
KNnanaHa, NPoOTeYKM TOMAMBA M3-3a KOPPO3UM CTEHOK pesep Byapa, BO3rOpaHWA TOMAMBA MPU XPaHEHUM MpU
nomoLum TexHonornii Big Data u HelipoHHbIX ceTelt. (Pe3ynbTatbl U 0bcyKaeHne) PaspaboTaHbl anroputm m
nporpamma obecneyeHua 3awWMTbl OT aBAPWU pPe3epBYapHOro napka HepTeXo3ANCTB C MNPUMEHEHUEM
UMGbPOBOro MHTENNEKTYANIBHOO YyNpaBAeHNUA. 3aLLmMTa OT aBapuin MPOMCXOAMT 3a cYeT

bopmnpoBaHMA  LUMPPOBON WMHTENNEKTYANIbHON CUCTEMbl C/AEXEHMA 33 TEXHUYECKMM  COCTOSIHUEM
pe3epByapHOro napka. MNoaknoyeHne obyyeHHOM HEMPOHHOM CETU Ha NPOrHO3MPOBAHNE BPEMEHWN PEMOHTOB
Y3108 pe3epByapa uam ero obopyaoBaHMA K eAUHOMY MHPOPMALMOHHOMY NPOCTPAHCTBY, NO3BOJIAET BbIAEAUTb
npobaemHble pesepsyapbl. BoiBogbl. B pe3ynbTaTe npumeHeHUs Nporpammbl CTaio BOSMOXKHbIM 06beguHeHne
AaHHbIX O HedTexo3salicTBe B eguHoe MHGPOPMALMOHHOE NPOCTPAHCTBO, M OCYLLECTBJEHUE YNpaBAeHWA
aBTOMATM3MPOBAHHOM CUCTEMOM NPeaoTBpPaLLEHNA aBapPUl HA HedTecKNae C MOMOLLbIO HEMPOHHbIX CeTel u
Big Data.

KntoyeBble cnoBa: CMCTEMA aBTOMaTU3aLMK, pe3epByap, aBapuitHoe cobbiTUe, MHTENNEKTYAIbHAsA CUCTEMA.
Levin M.Y., Nagornov S.A., Levina C.Y. THE USE OF DIGITAL INTELLIGENT OIL STORAGE MANAGEMENT TO
PROTECT TANKS FROM ACCIDENTS

Abstract. In practical activities of oil storage, operational fuel losses can lead to accidental losses, therefore,
providing rural oil storage with a system to protect against accidents is a timely and highly relevant task.
(Purpose of research) Analyze the operation of the digital intelligent control system, which will allow informing




the operator in advance of the need to repair a specifi c tank and thereby prevent fuel loss. (Materials and
methods) It is proposed to predict the likelihood of respiratory valve failure, fuel leakage due to corrosion of the
tank walls, fuel ignition during storage using Big Data technologies and neural networks. (Results and discussion)
An algorithm and a program to ensure protection against failures of a tank farm of petroleum farms using digital
intelligent control have been developed. Protection against accidents occurs due to the formation of a digital
intelligent tracking system for the technical condition of the tank farm. The system allows you to perform a
variety of control actions, such as sending messages about an emergency event, robotic activation of tank
protection systems and others. Connecting a trained neural network to predict the time of repairs of tank nodes
or its equipment to a single information space, allows you to select problem tanks. (Conclusions). As a result of
the application of the program, it became possible to integrate data on the petroleum industry into a single
information space, and implement the management of an automated system for preventing accidents at oil
storage using neural networks and Big Data.

Keywords: automation system, reservoir, emergency event, intelligent system.

MwuuwwuHa 3.H. BOCTPEEOBAHHOCTb B HOPMATUBAX MNMJIAHUPOBAHNA 3ATPAT CPEACTB HA TEXHUYECKOE
OBCNYXUBAHUE M PEMOHT CE/IbCKOXO3AMCTBEHHOWM TEXHUKN

Pedepatr. PaboTocnocobHOCTb  CENbCKOXO3ANCTBEHHOM  TEXHWUKM  TpebyeT co34aHMA W YETKOro
GYHKUMOHMPOBAHMA MaTepuanbHO-TEXHUYECKON 6asbl 0bcay:KmBaHua M pemoHTa mawwuH AMK. (Uenb
nccnenoBaHus) OnpegeneHve AMHAMUKU U3MEHEHMA KauyecTBa CE/IbCKOXO3AMCTBEHHbIX MALWIMH Ha npumepe
TPAKTOPOB MO MOKasaTeNto HapabOTKM Ha OTKas M pacyeT Mo ee NMOKas3aHWAM HOPMATMBOB TPyA03aTpaT Ha
pemoHT. (MaTepuanbl U meTozbl) BbINOAHUAWN aHANN3 COCTOAHUA TEXHUKMN, PEMOHTHO-06CNYKMBatoLLel H6a3bl B
CeNbCKOM X03AKnCTBe Poccum, nokasaTtesien 3aTpaT Ha PEMOHT CebCKOX03ANCTBEHHbIX MalnH B 2010-2017 rr.
1 060CHOBANM HEOBXOAMMOCTb TEXHUYECKOTO cepauca. MpuHAAM Npu pa3paboTke HOPMATUBOB TPYAO03aTPAT HA
PEMOHT TPAKTOPOB YTBEPKAEHHbIE paHee HopmaTuebl (1988-1993 rr.) 3a 6a3oBble. Onpegennan ANHaAMUKRY
U3MEHEHMA HaLEeXHOCTU, B COOTBETCTBMM C KOTOPOM PaCcCUMTbiBAfACh TPYLOEMKOCTb PEMOHTA ANA APYrux
BPEMEHHbIX MepnoaoB, Ha ocHoBe AaHHbix MNC o0 HageKHOCTM TPaKTOpPOB Mo nokaslaTtento «HapaboTka Ha
CNOXHbIN OTKa3». (Pe3ynbTatbl U 0bcyXaeHWe) BbiABUAM B Xo4e UCCAeAOBaHWA, YTO ANA MAAHUPOBAHMUA
06BbEMOB TpPyA03aTpaT Ha PEMOHT TPAKTOPOB Ha OCHOBE AMHAMMKM KayecTBa HeobxoaumMo paccumTaTtb
TPYAOEMKOCTb PEMOHTa MO YeTbipemM BPEMEHHbIM Nepuoaam, KoTopble MOryT BbiTb NPUMEHEHbI ANA pacyeTa
TPYAOEMKOCTU BCEro CpeaHecTaTUCTMYECKOr0o MacCcMBa MapKa TPAKTOPOB KaxKAoOro Knacca. Onpeaennnu
CpefHerofoBoM  WMHAEKC — MNOBbIWEHWA  KayecTBa  TpakTopoB.  [llpeanoxuan  gna MMMIOPTHOM
CE/IbCKOX03SIUCTBEHHOW TEXHUKM B MJAHWPOBAHMM pPEMOHTa WMCMNO/Ib30BaTb MOBbIWAOWMI KO3DOULMEHT
HaZEeXHOCTU OTHOCUTE/IbHO OTEYECTBEHHOM CE/IbCKOXO3AMCTBEHHOM TeXHUKW. (BbiBoabl) Onsa ynydleHus
rnokKasaTtesien CeNbCKOX03ANCTBEHHbIX NPeanpPUATUIN HEOBX0AMMO MCNOb30BaTb HOPMATMBbI 3aTPAT CPEACTB Ha
PEMOHT TEXHWKM, obecneunBatowme UX COKPALLEHME 3a CYET MCMOJIb30BAHUA TEXHONOTMU BOCCTAHOB/IEHUA
3anacHbIX 4Yacteil. HopmaTuBbIl, paccyMTaHHble C MCNO/b30BAaHMEM MNOHMMKalOWeEro KoadpduumeHta byayT
CTUMYZIMPOBATL PEMOHTHbIE NPEANPUATUS U XO3ANCTBA Ha PAa3BUTUE TEXHOIOTMM BOCCTAHOBAEHMA AeTaNel, YTo
MOKeT obecneynTb OOLLYID FOAOBYHD 3KOHOMMWIO CPEACTB CE/IbXO3TOBApOMNpOMU3BOAUTENAMU HaA PEMOHT
TEXHUKW.

KntoyeBble cnoga: Ko3pdULMEHT OXBATa PEMOHTOM, TPYAOEMKOCTb PaboTbl, HOPMATHUBBI.

Mishina Z.N. THE NEED FOR STANDARDS FOR PLANNING THE COST OF MAINTENANCE AND REPAIR OF
AGRICULTURAL MACHINERY

Abstract. The efficiency of agricultural machinery requires the creation and clear functioning of the material and
technical base for the maintenance and repair of agricultural machinery. (Purpose of research) Determining the
dynamics of changes in the quality of agricultural machines on the example of tractors in terms of time between
failures and the calculation of the standards of labor costs for repairs. (Materials and methods) The analysis of
the state of the machinery, repair and maintenance base in agriculture of Russia, indicators of the cost of
repairing agricultural machines in 2010-2017 was carried out and justified the need for technical service. In the
development of labor standards for the repair of tractors, the previously approved standards (1988-1993) were
adopted as basic standards. Determined the dynamics of change in reliability, in accordance with which the
complexity of repairs for other time periods was calculated, based on the IIA data on the reliability of tractors in
terms of the “Time between difficult failure” indicator. (Results and discussion) It was revealed in the course of
the study that to plan the volume of labor costs for repairing tractors based on the dynamics of quality, it is
necessary to calculate the labor intensity of repairs over four time periods that can be used to calculate the labor
intensity of the whole average tractor park of each class. We determined the average annual index of improving
the quality of tractors. They proposed to use for the imported agricultural equipment in the planning of the




repair the increasing reliability coeffi cient relative to the domestic agricultural equipment. (Conclusions) To
improve the performance of agricultural enterprises, it is proposed to use the cost standards for the repair of
equipment, ensuring their reduction through the organization of the restoration of spare parts. Standards
calculated using a reduction factor will stimulate repair enterprises and farms to develop parts recovery
technology, which can provide a total annual savings of agricultural producers to repair equipment.

Keywords: the rate of participation in repair, the complexity of the work, standards.

KoctomaxuH M.H., Boponos A.H. OMNPEAENEHUE OBOBLWEHHOIO KO3PPUUMEHTA MPU OLEHKE
NMOKA3ATENEN HAQEXHOCTM CAMOXOZHbIX CENbCKOXO3ANCTBEHHbIX MALLIMH

Pedepar. B cTaTbe paccCMOTPEHbl BO3MOMHOCTM Haubonee paLMOHANBHOTO MPUMEHEHUA CUCTEMbI
ONCTAHUMOHHOTO MOHUTOPUHTA, AMArHOCTUKM U NPOrPamMMUPOBAHNA ANS BbISBIEHUA NMPUYUH BO3HUKHOBEHMUSA
HENCNPaBHOCTEN Ce/IbCKOXO3AWCTBEHHOW TexXHUKM u cbopa WMHOOpMaALUMM O HaAAEXKHOCTU MOBMUIbHOM
CE/IbCKOX03SIUCTBEHHOW  TexHMKWU. (LUenb uccnepgoBaHus) OnpegeneHne napaMeTpUYecKUx OTKa3oB
CE/IbXO3TEXHUKM MO KOCBEHHbIM AMAarHOCTUYECKMM MapameTpam, YycTaHaB/AMBaeMbIm 6e3pas3bopHbiMK
METOAaMM C NPUMEHEHUEM INEKTPOHUKK. (MaTepuansl U meToabl) CUCTEMbI MOHUTOPWMHIA MO3BONAIOT
obecneynTb aBTOMATU3MPOBAHHbIA KOHTPO/Ib HEOBXOAMMbBIX NMapamMeTPOB TEXHUYECKOTO COCTOAHUA arperatos
M y3/10B MaLUWH U MEXaHM3MOB, UCMOJIb3yEeMbIX 419 MOUCKA NPUYMH BO3HUKHOBEHMSA OTKA30B TEXHUKW, B NepUos,
ee 3KCMnIyaTaumm Ha OCHOBE AOKYMEHTUPOBaAHUA GaKTOB PaboTbl MaLLUMHbI B aBAPUIAHBIX U/

npefaBapuinHbIX pexkMmax paboTbl 33 cyeT obecrneyeHMA aBTOMATM3MPOBAHHOINO KOHTPOJIA HaXOXAeHWA B
OOMNYCTUMBIX Mpeaenax HeobxoAMMbIX KOHTPOMPYEMbIX MapameTpoB. (PesynbTatbl U obcyxaeHue) Ona
Nosy4yeHUA Pe3yNbTaToB U3MEPEHUI KOHTPOIMPYEMbIX SUATHOCTUYECKMX U PEXMMHbBIX NapameTpoB
uenecoobpasHo Mcnonb3oBaTb fAaHHble ¢ CAN-WKHbI, a TaKXe MPUMEHATb aHanoro-uubposble
npeobpasoBartenu (aatumkm). (Boioabl) Ha ocHOBE NoJlyYeHHbIX AAaHHbIX O TEKYLLEM TEXHUYECKOM COCTOSHUM
MaLUMHbI U HANIOXKEHHOM CUCTEMbI LONYCKOB OLEHMBALOT B LOMYCKE UM HE B JOMYCKE KOHTPOIMPYEMbIi
napameTp, onpeaensatoT KONMYECTBO ocTaBLuelicA HapaboTkM [0 oTKa3a. Ha ocHoBe gaHHbIX 06 0TKa3ax MOXKHO
NMOCTPOUTb 3aKOH pacnpeaeneHns pecypcHoro napameTpa AAs rpynn OAHOMMEHHbIX AeTanei U ConpAXKeHUH,
YTO B KOHEYHOM UTOre NO3BOJIUT COBUPATb CBEAEHUA O HAAEKHOCTU TEXHWUKM.

KntoyeBble cnoBa: 0TKas, L0ATOBEYHOCTb, PECYpPC, NapameTp TEXHUYECKOrO COCTOAHMA.

Kostomahin M.N., Voronov A.N. DETERMINATION OF THE GENERALIZED COEFFICIENT AT ASSESSMENT OF
INDICATORS OF RELIABILITY OF SELF-PROPELLED FARM VEHICLES

Abstract. In article the possibilities of the most rational application of a system of remote monitoring, diagnostics
and programming for identification of the causes of malfunctions of agricultural machinery and collection of
information about reliability of mobile agricultural machinery are considered. (Research objective) Definition of
parametrical refusals of agricultural machinery in the indirect diagnostic parameters set by in-place methods
with use of electronics. (Materials and methods) The systems of monitoring allow to provide automated control
of the necessary parameters of the technical condition of the aggregates and units of machines and mechanisms
used to search for the causes of equipment failures during its operation based on documenting the facts of the
machine’s operation in emergency or pre-emergency operation modes by automated control of finding the
required controlled parameters in the acceptable range. (Results and discussion) For obtaining results of
measurements of controlled diagnostic and regime parameters it is expedient to use data from the CAN tire,
and also to use analog-digital converters (sensors). (Conclusions) On the basis of the obtained data on the
current technical condition of the car and the imposed system of admissions estimate in admission or not in
admission controlled parameter, define quantity of the remained operating time to the full. On the basis of data
on refusals it is possible to construct the law of distribution of resource parameter for groups of the details of
the same name and interfaces that fi nally will allow to collect data on reliability of the equipment.

Keywords: parameter of technical condition, coeffi cient of the actual value of parameter.

MapxomeHko C.I., MapxomeHko [I.I. ONTUMUIALMNA KOHCTPYKTUBHbLIX TMAPAMETPOB TPAKTOPHbIX
NMHEBMATUYECKUX LUNH

Pedepat. Ha nokasatenn GpyHKUMOHUPOBAHMA MaLLMHHO-TPAKTOPHbIX arperaToB CU/ibHOE BAUAHUE OKasblBaeT
COBEPLUEHCTBO ABWMNKUTENEN, CpeaM KOTOPbIX KONecHble ABAAITCA AOMUHUpPYoWMMK. (Llenb uccnenosaHms)
MoBbicUTb 3dHEKTUBHOCTb GPYHKLMOHMPOBAHUA N 06ecneynTb 3KCNAYaTaLMOHHYIO HaJeXHOCTb
MalLUMHHO-TPAKTOPHbIX arperaTtos 3a cYyeT OMNTUMAaNbHOTO COYeTaHWA MapaMeTPOB BHYTPEHHEro CTPOeHMUs
TPAKTOPHbIX MHEBMATUUYECKUX LWKH. (MaTepuanbl n MmeToapl) M3yunam XxapakTepUCTUKN NHEBMATUUYECKMX LIWNH
pa3mepa 16,9-30 paananbHoit (cepuitHoit) moaenm ®-39 n gnaroHanbHoO-NapanienbHoM (onbITHbIE)



KOHCTPYKUMWN. KOHCTPYKTUBHblE MapamMeTpbl AMaroHasbHO-NApPanfiesbHblX WKUH 0B6ycnoBAEHbI NATUHCKUM
KBagpatom (3x3). YcTaHOBKA A1A UCMbITaHWIA MHEBMATUUYECKMX LWWH (LWIMHHBIN TecTep) NO3BoAAET onpesennTb
HeobxoAMMble MOKasaTeNun B peasibHbIX YCNOBUAX 3KcnayaTaumu. LWuHHBIM TecTep co3gaH pgna
3KCNEPUMMEHTA/IbHbBIX WCCNef0BaHUN ynpyrogemnoupyrowmx, AedbopMaLMOHHbIX, TATOBbIX XapaKTepUCTUK
TPAKTOPHbIX MHEBMATUYECKUX LWIMH. PazpaboTaHHaA MeToaMKa SKCNePUMEHTAIbHbIX UCCe0BaHMIA NO3BOAAET
onpeaensitb HeoO6XOAMMblE XAaPAKTEPUCTUKM MHEBMATUYECKUX LIMH, CPaBHMBATb pPa3/IMYHble BAPUAHTDI.
(PesynbTatbl M obcykaeHMEe) IKCNepMMEHTasIbHble TATOBblE XaPAKTEPUCTUKM MHEBMATUYECKUX  LUMH
CBMAETeNbCTBYOT 0 6onbwem KM auaroHanbHo-napannenbHoi wuHbl 16,9-304MN (Ha 9,2 npoueHTa) u
MeHblem ee OyKCOBaHWM, 4TO npeponpefenser MeHbllee WCTMpPaHME MNOYBbl AAHHBIM TUMOM  LUMH.
YCTaHOBNEHO, YTO NPUMEHEHUE OMbITHbIX WKWH 16,9-3041N cHUXKaeT ynaoTHALWLEe BO3AENCTBME arperata Ha
nousy. MPUPOCT TArOBOrO CONPOTMB/IEHUS MO cneay Koneca coctasaneT 47,5 n 27,9 npoueHToB ¢ CEPUNHON U
ONbITHOM LWMHAMM COOTBETCTBEHHO. (BbiBOAbl) OnpeneneHbl ONTUMAsbHblE MapPaMeTpPbl AMaroHaabHO-
napannenbHOM LWKHbI: CIOMHOCTb KapKaca — 6, yron HakAoHa HUTeN Kopaa K MmepuamnaHy B CaMOM LMPOKOM
mecTe — 33,4, BHYTpeHHee gasneHue sosgyxa — 0,0995 Ma.

KntouyeBble c/10Ba: NHEBMATMYECKAA LWMHA, *KECTKOCTb, AemndupoBaHme, bykcoBaHue, KO3GOULMEHT NONE3HOIO
AeNcTBMA, NOYBA, YNIOTHEHME.

Parkhomenko S.G., Parkhomenko G.G. OPTIMIZATION OF CONSTRUCTIVE PARAMETERS OF TRACTOR
PNEUMATIC TIRES

Abstract. The performance of machine-tractor units is strongly influenced by the perfection of the propellers,
among which the wheels are dominant. (Purpose of research) to Improve the efficiency and ensure the
operational reliability of machine-tractor units due to the optimal combination of parameters of the

internal structure of tractor pneumatic tires. (Materials and methods) We studied the characteristics of
pneumatic tires size 16,9-30 radial (serial) model f-39 and diagonal-parallel (experimental) design. The design
parameters of the diagonal parallel tires are due to the Latin square (3x3). Installation for testing pneumatic
tires (tire tester) allows you to determine the necessary indicators in real-world conditions. The tire tester is
designed for experimental studies of elastic-damping, deformation, traction characteristics of tractor pneumatic
tires. The developed method of experimental studies allows to determine the necessary characteristics of
pneumatic tires, compare different options. (Results and discussion). The experimental traction characteristics
of pneumatic tires show a higher efficiency of the diagonal-parallel 16.9-30DP tire and its less slipping, which
predetermines less abrasion of the soil with this type of tire. It has been established that the application of the
experimental tires 16.9-30DP reduces the compaction of the unit on the soil. The increase in tractive resistance
along the wheel is 47,5 and 27,9%, respectively, with production and experimental tires. In theoretical studies,
the multiplicative optimization criteria were used. An algorithm for finding the minimum of objective function
was made. (Conclusion) The optimal parameters of diagonal-parallel tire were determined: the ply layers is 6,
the cord inclination to the meridian in the widest place is 33,40, the internal air pressure is 0,0995 MPa.
Keywords: pneumatic tire, stiffness, damping, slippage, coefficient of efficiency, soil, compaction.

Netpuwes H.A., Caanun A.C., Mocnenos A.P. MEPCMNEKTMBbI KOHTPO/IA KAYECTBA U YCNOBUN
SKCMNYATAUMM UMEIOLLIEFOCA NAPKA M3C 3A CHET MCMOIb30BAHMA LIMOPOBBIX TEXHO/TOTUI
Pedepat. Mapk mMobuabHbIX 3HepreTudeckmnx cpeacts (M3IC), HaxomAWMXCA B IKCMAyaTauMW B HacTosLiee
BpEMA, MO CBOMM 3a/I0XKEHHbIM X3aPAKTEPUCTUKAM KOHTPOAENPUrogHOCTU W MPUCNOCOBNEHHOCTN K
AMArHOCTMPOBAHUIO He aanTMPOBAH K COBPEMEHHbBIM TPeBOBaHUAM, YTO 3HAUYUTENIBHO NOBBILWIAET PUCK
BbICOKOW BEPOATHOCTM C605 pUTMa paboT No NpuUYMHE BHE3aMNHbIX OTKA30B M Nosomok Il v Il rpynn cnoxkHocTy,
npexae BCEro, y3/10B M arperatoB TPAaHCMMUCCUM, XOLOBOM YAcTW, HABECHbIX W MpULEnHbIX opyaui. (Lenb
nccnenoBaHusa) PaspaboTaTb MaKeTHbI obpasel, 3/1eKTPOHHON LMPPOBOM CUCTEMBI KOHTPOASA, MPUMEHEHUE
MOBbILIAOLLNIN IKCNAYATALMOHHY0 HagexHocTb MIC 3a cueT npeaynpexaeHns aHOMaIbHbIX PEXKMMOB PaboTbl
B Y3/1aX M arperatax CMioBbIx Nepeaay U KOMNIEKCHOrO KOHTPO/IA KayecTBa sKcnayaTaumu. (Matepuanbl 1
meTozbl) LLnpokoe BHeapeHMe Pa3IMUYHbIX KOMMbIOTEPHbIX CUCTEM KOHTPO/IA Paboymx NapameTpoB U MOMOLLM
B YNpPaBNeHUWN TPAHCNOPTHLIMU CPeacTBaMM 06YCNOBAEHO CTPEMUTESIbHBIM PAa3BUTUEM LLUPPOBLIX TEXHOIOT NI
W annapaTHbIX BO3MOXHOCTEN, Ha/IMYMEM LUMPOKOTO CNEKTPA AOCTYMHbIX 3/IEKTPOHHBIX LindpoaHanorosbix KIT-
HabopoB, MO3BO/IAIOWMX MNPOBOAUTL M3MEPEHWs, 3aNWCbiBaTb AaHHbIE M BM3Ya/aM3MpPOBATb MNPOLLECCHI B
yaob6Hon ana socnpusatna popme. KomnbtoTepHble CPeACTBA KOHTPOA PaboTbl Pa3/IMYHBIX Y3/10B W arperatos
MalLLMH PacnpoCTpaHeHbl U B CEIbCKOM X03ANCTBE. BHeapeHMe TaKUX CUCTEM, MO3BOIUT MUHUMU3INPOBATL PUCK
HenpaBuAbHOTO, He3PHEKTUBHOTO N HESKOHOMUYHOTO BbIDOPa PaboUNX PEXMMOB U CMOCOOCTBYET YBENUYEHUIO
pecypca M3C. TaKKe 3TO YMEHbLIWUT BpeaHOEe BAUSAHME Ha 3KOMOMMI0, CIKOHOMMUT TCM M yayywmT ycnosus



TpyAa. BepeHue 3anucn napameTpoB paboumx pexnMmMoB B npouecce akcnayataumm MIC paeT LeHHyro
nHbopmaumto ana o6cnyKMBaOLWMX ANNEPCKUX U PEMOHTHbIX CNyXK6. (Pe3ynbTaTbl  0bcyKaeHne) Onucanm
npouecc oTpaboTKM aNropuTMOB KOHTPOASA HAa MaKeTHOM 06pasLe, KOTOpbli, MOBLICUT TEXHONOFMYECKYHO
3¢ dEKTUBHOCTb MCMO/Ib30BaHMA W SKCMYATALMOHHYIO HAafEXKHOCTb TEXHUKU. ITO LOCTUIAETCA NyTEM YCTaHOBKMU
CUCTEMbI KOHTPOAA 33 MPEBLIWAKWMMM  A0MNYCKAaeMbIMM NAapaMeTpamu U XapaKTepuctukamu paboTobl
(aHOManbHBIMM COBBLITUAMM), @ TaKKEe MUKPOKIMMATOM B KabuHe onepaTtopa B npotecce aKkcnayataumm M3C.
KOHTpoab aHOMaNbHbIX COOLITUIA UCNONb3YETCA ANA ONepPaTopa C Leblo YMEHbLIEHUA CyOBEKTUBHbIX OLLEHOK
npu skcnayataumu. Monydyaemoble CUCTEMON AaHHbIE CPABHUBAKOTCA C 3TA/IOHHbIMM XapPaKTEPUCTUKAMU U
napameTpamu, NPUCYLLMMMU KaxKOoN KOHKPETHOM Moaenu TexHUKW. UToroBaa MHPopmauma BbIBOAMTCA Ha
cMapTdoH noTpebutens, MNo3BoAS CHU3UTb CTOMMOCTb NpodyKTa Ha 25-40 npoueHTOB. (BbiBOAbI) MO
npesABapuTeNbHbIM 3KCMEPTHbIM OLEHKaMm, 3GPEeKTUBHOCTb WMCMONb30BAHUSA CUCTEMbI MO3BOJIUT CHU3UTL
3aTpaTtbl Tonamea B 1,1-1,3 pasa, a TakKe He A0NYyCKaTb rpybbix OWMOOK NPU IKCNIYaTaLMN TEXHUKM, 4TO byaeT
NMOMIOXKMTENbHO CKasblBaTbCA Ha 3KCMNYaTaLMOHHOM HAAEKHOCTM M KOHKYPEHTHbIX MPEeMMyLLECTBaX Mpu
NCMNOJIb30BaHUN KOHEYHbIM NoTpebutenem.

KntoyeBble  CN0BA:  MAWWMHHO-TPAKTOPHbIM  MapK, TPAHCMMUCCMS,  SKCM/yaTauMOHHAsA  HAAEeXHOCTb,
KOHTPONENPUroAHOCTb, LbpoBble TEXHOIOMMM, ByKCcoBaHMe.

Petrishchev N.A, Sayapin A.S., Pospelov A.R. USE OF DIGITAL TECHNOLOGIES FOR QUALITY CONTROL AND
CONDITIONS OF USE OF THE EXISTING STOCK OF MES

Abstract. The fl eet of mobile power facilities (MEA) currently in operation, according to its inherent
characteristics of controllability and adaptability to diagnosis, is not adapted to modern requirements, which
significantly increases the risk of a high probability of failure of the rhythm of work due to sudden

failures and breakdowns of Il and Ill groups of complexity, first of all, components and assemblies of the
transmission, chassis, hinged and trailed guns. (Purpose of research) To develop a model of an electronic digital
control system, the use of which should improve the operational reliability of the MEA by preventing abnormal
modes of operation in the nodes and units of power transmission and integrated quality control. (Materials and
methods) At present, the widespread introduction of various computer systems for monitoring operating
parameters and assistance in the management of vehicles is due to the rapid development of digital
technologies and hardware capabilities, as well as the availability of a wide range of available electronic digital-
to-analog KIT-sets that allow to measure, record data and visualize processes in a user-friendly form. Computer
tools for monitoring the operation of various components and assemblies of machines are common in
agriculture. The introduction of such systems, first of all, minimizes the risk of incorrect, ineffi cient and
uneconomical choice of operating modes and increases the resource of MEA. It also allows to reduce the harmful
impact on the environment, improve the economy of production, save fuel and improve the working conditions
of the operator. Keeping records of operating conditions during the entire life cycle of the MEA allows to obtain
valuable information for servicing dealer and repair services. It also allows to reduce the harmful impact on the
environment, improve the economy of production, save fuel and improve the working conditions of the
operator. Keeping records of operating conditions during the entire life cycle of the MEA allows to obtain
valuable information for servicing dealer and repair services. (Results and discussion) The article gives examples
and description of the process of testing control algorithms on a model sample, which in the short term will offer
technology that increases the efficiency and operational reliability of equipment. This is achieved by installing a
control system for exceeding the permissible parameters and characteristics of the work (abnormal events), as
well as the microclimate in the operator's cabin during the operation of the MEA. Abnormal event monitoring is
used to assist the operator to reduce subjective assessments during operation. The data obtained by the system
are compared with the reference characteristics and parameters inherent in each specific model of equipment.
The data obtained by the system are compared with the reference characteristics and parameters inherent in
each specific model of equipment. As a display device for the output of measured values, the smartphone of the
end user is used, which allows to reduce the cost of the product by at least 25-40%. (Conclusion) According to
preliminary expert estimates, the efficiency of the system will reduce fuel costs by 1.1-1.3 times, as well as
prevent gross errors in the operation of equipment, which will have a positive impact on operational reliability
and competitive advantages when used by the end user.

Keywords: machine and tractor park, transmission, operational reliability, digital technologies, slipping.

Ceupmgos A.C., Tyxwuamu C.M., Jlonatmwa H0.A. WCMNOJ/Ib3OBAHUE UM®POBOW 3D-®EPMbI A4
MNCNO/Ib30BAHNA B PEMOHTHOM MPOWU3BO/ACTBE CE/IbCKOXO3AMCTBEHHOM TEXHUKMK

Pedepat. [etann malumH, BbINONHEHHbIE U3 MOAMMEPHbLIX U CO34aHHbIX HA MX OCHOBE KOMMO3ULMOHHbIX
MaTepuanoB, HaXo4AT B HAaCTOALLMN MOMEHT BCe Bosbluee PacnpPoCTPaHEHUE B KOHCTPYKLMAX MALUMH, B TOM



yncne B KOHCTPYKLMAX CeNbCKOXO03ANCTBEHHOM TEXHUKM U 060pyA0BaHUA. PeMOHTHbIE NpeanpuaTnA He Bceraa
MOTYT BOCCTaHOBUTb paboTocnocobHOCTb HEMCNPABHOTO y3/1a, BOCCTAaHOBUB paboTocnocobHOCTb getanu. Ana
peabunantaumm yana HeobxoaMMO 3aMEHUTb U3HOLLIEHHbIe AeTanu. MpruobpeTeHre U OCTaBKa 3aMacHbIX YacTel
060pyA0BaHNA MOTYT OKa3aTbCA CIOXKHON 3aga4elt BBUAY NpeobnasatolLeit 40N NCNONb30BAHUA UMMNOPTHOM
TEXHWKN BO MHOMMX OTPACAAX, BKAOYasA ceNbCKoe x03aicTBO. (Lenb uccnenosarnma) OLeHUTb BO3MOXHOCTU
nosbiweHUA 3PPEKTUBHOCTU PEMOHTHBIX NPeanpPUATUIA, OPUEHTUMPOBAHHbLIX Ha BOCCTAHOB/IEHWE AeTanein u
Y3108 U3 NOJIMMEPHbIX U KOMMO3ULMOHHbBIX MaTepUanoB 3a CYET BHeAPEHUA Ha npoussoAacTee umudposoi 3D-
depmbl. (MaTtepuansl u metoasl) MaTeprManom LaHHOTO MUCCAeL0BAHMA CTAaAW AaHHble 06 MCNOJ/Ib30BAHMM
KoHuenuun undposont 3D-bepmbl Ha Pa3AUYHBIX NPEANPUATUAX MALLUMHOCTPOUTENBHOM OTpacan. B KadyecTse
maTepuana paccMaTpUBAETCA OMbIT NPUMEHEHNA AAHHON TexHONOrMKn Ha 6ase BUM. MeTopa nccnenoBaHus —
cbop, M3yyYeHWe W CpaBHUTENbHbIN aHanM3 WHdopmaumn. (PesynbTaTbl M 06CyKAeHWE) BblABMAKM, 4TO
obopyaoBaHue, HeobxogMmMoe A/A peanusaunmn KoHuenuuun umodposoi 3D-pepmbl, ABAAETCA AeleBbIM U
YHMBEPCA/IbHBIM MO CPaBHEHWUIO ¢ 06OPYyAO0BaHMEM, NMPUMEHAEMbIM B HaCTOSLLEE BPEMA HA MPeanpuUATUAX.
YKa3saHHoe obopyaoBaHMe MO3BOSAET NoAyyYaTb U3aenuns 6osee CNoXKHOW GOPMbl 32 MEHbLUME MPOMEKYTKM
BpemeHU. (BoiBoapl) KoHuenuus undposoit 3D-depmbl 3a cHeT NpuMeHaemoro ob6opya0BaHMUA U TEXHOOTUIA
6onee apdeKTMBHA MO CPABHEHMIO C TPALAMLMOHHBIMU METOAAMM 06PabOTKM M NPOM3BOACTBA C TOUYKM 3pPEHMUSA
CNOXKHOCTM W3rOTaB/NIMBAaeMbIX AeTaNel, WX HOMEHKAATypbl W npoussoauTenobHoctn. OfHako BeuAy
onpeaeneHHon cneunduKkn U orpaHUYEeHU, BHeSPEHNE 3TOW KOHLENUMM HA NpeanpuaTtusax, B TOM Yucne
PEMOHTHbIX, 3aTPYAHEHO.

Kntouesble cnosa: 3D-¢epma, 3D-npuHTep, 3D-cKaHeEp, PEMOHT, BOCCTaHOBNEHWe pPaboTocnocobHoOCTY,
noaumep, KOMMo3uT.

Sviridov A.S., Tuzhilin C.P., Lopatina J.A. THE USE OF DIGITAL 3D-FARM FOR USE IN THE REPAIR OF
AGRICULTURAL MACHINERY

Abstract. Machine parts made of polymer and composite materials based on them are currently becoming more
common in machine designs, including agricultural machinery and equipment. Repair companies are not always
able to restore the operability of a faulty assembly, by restoring the workability of the part. Often, to restore the
site you need to replace worn parts. However, the acquisition and delivery of spare parts of equipment can be
a difficult task due to the predominant share of the use of imported equipment in many industries, including
agriculture. (Purpose of research) To evaluate the possibility of increasing the efficiency of repair businesses,
recovery-oriented parts of the polymer and com-position materials due to the introduction in the production of
digital 3D-farm. (Materials and methods) The material of this study is data on the use of the concept of a digital
3D farm in various enterprises of the engineering industry. In addition, the experience of using this technology
on the basis of VIM is considered as a material. The method of research is the collection, study and comparative
analysis of information. (Results and discussions) As a result of the research, it was revealed that the equipment
necessary to implement the concept of a digital 3D farm is cheaper and more versatile than the equipment
currently used in enterprises. In addition, it allows you to get products of more complex shape in less time
intervals. (Conclusion) The concept of a digital 3D farm, due to the equipment and technology used, is more
efficient than traditional methods of processing and production in terms of the complexity of the parts
produced, their range and performance. However, due to certain specifics and limitations, the implementation
of this concept in enterprises, including repair, is difficult.

Keywords: 3D-farm, 3D-printer, 3D-scanner, repair, recovery, polymer, composite.

Akynosuu /1.M., Ceprees /.E., fly6HoBuukwuii C.K., LWa6yH B.B. KOPPO3MOHHAA CTOMKOCTb AETAMEN U3
NETMPOBAHHbIX CTANIEM NOCNE MATHUTHO-ABPA3MBHOWM OBPABOTKM

Pedepatr. B pesynbTate KOppoO3MM MeTaNIMYECKUE U3LENNA TEPAKOT CBOM LEHHblE TEXHWYECKME CBOMCTBA,
NMO3TOMY Ba*KHOE 3Ha4YeHMe MMeeT NOMCK cnocoboB ee 3amepneHnaA. Koppo3nMoHHan CTOMKOCTb AeTafei MallmH
onpeaenseTcs NOKasaTeNAMM KayecTBa UX MOBEPXHOCTEN, KOTOpPble GOPMUPYIOTCA B OCHOBHOM Ha GUHULLIHBIX
onepaumsax o6paboTku. [MepcnekTMBHbIMM crnocobammn PUHULWHON 06pPaboTKM NoBepxHOCTEN aeTanei
CTAHOBATCA CNOCObbI, OCHOBaHHbIE HA MCMOIb30BAHWUM 3/1ACTUYHON CBA3KM UM HE3aKpenaeHHoro abpasmea, K
KOTOpPbIM  OTHOCUTCA MarHUTHO-abpasmBHaa o0b6paboTka MAO. (Uenb wuccnegosaHma) O6ocHoBaTb
3¢ PEKTUBHOCTb MarHUTHO-abpa3mBHOM 06pPabOTKM AeTanei U3 NermpoBaHHbIX CTasel Ana NOoBbllEeHUA UX
KOPPO3MOHHOM CTOMKOCTM MO CPaBHEHUIO C TOKapHOI obpaboTkolt u wandosaHnem. (MaTtepmanbl U meToabl)
JKcnepuMeHTaNbHble UCCNefOoBaHMA NPOBOAMAM Ha obpasuax Koseu, noAwunHukos (maTepuan LWWX15
FOCT801-78) u 3akaTouyHbiX ponukoB (maTepuan X12M T[OCT 5950-73) nocne TokapHoW 06paboTKu,
wnndosaHmna 1 MAO. B xoae sKCNepMMeEHTA KoJibLia NMOAWMMHUKA NOrpy»aamcb B 20 NPOLEHTHbINA BOAHbIN
pacteop NaCl npu Temnepatype 20 rpagycos Llenbcum Ha 288 yacoB, 3aKaTouHble POANKM — B 10 NPOLEHTHbIN



BoAHbIN pactBop NaCl npu Temnepatype 20 rpagycoB Llenbcun Ha 336 yacos. Mpu OLEHKE KOPPO3MOHHOM
CTOMKOCTM UCMOJIb30Ba/IM KauyeCTBEHHbIE NMOKA3aTeNM — U3MEHEHME BHELIHEro BMAa NOBEPXHOCTM MeTanna.
(PesynbtaTtbl M obcyrkaeHne) CpaBHUAM MHTEHCUMBHOCTb Pa3BUTUA KOpPpPo3uM 06pasLoB B 3aBMCMMOCTU OT
BPEMEHMN MOrpyXEeHWA WX B PacTBOpP nocse TokapHoi obpaboTtku, wandosaHma u MAO. Conoctasuau
TOonorpapuyeckne xapakTepUCTUKM NOBEPXHOCTM NOCAE Pa3HbIx cnocoboB GpMHULWIHOM 06paboTKK. YcTaHOBUAMK,
yto MAO ob6ecneynmBaeT HaMMEHbLUYIO LIEPOXOBATOCTb MOBEPXHOCTEM, YTO MOBBIWAET UX KOPPO3UOHHYHO
CTOMKOCTb. (BbiBOAbI) MarHnTHO-abpasueHaa 06paboTKa MOBbIWAET KOPPO3UOHHYIO CTOMKOCTb MOBEPXHOCTM
BHYTPEHHEro Kosbla noAawnnHuka B 1,83 pasa, a 3aKaToyHOro poauka B 1,5 pasa, npu atom mopdonorus u
coctaB DAl He OKa3bIBAOT CYLLECTBEHHOIO BAUAHUA HA KOPPO3NOHHYIO CTOMKOCTb.

KntoyeBble cnoBa: KoabLa NOALWMMHUKOB, 3aKaTOUHbIN POSIMK, MarHUTHO-abpasnsHaa obpaboTka.

Akulovich L.M., Sergeev L.E., Dubnovitsky S.K., Shabunya V.V. CORROSIVE RESISTANCE OF THE ALLOYED STEEL
DETAILS AFTER MAGNETIC ABRASIVE MACHINING

Abstract. As a result of corrosion metal products lose the valuable technical properties that is why searching the
ways of its deceleration is important. Corrosion resistance of automobile details is defined by the quality
indicators of their surfaces, which are generally formed during the time of finishing processing operations.
Perspective ways of finishing processing of the detail surfaces are the ways based on the use of an elastic
adhesive or three-body abrasion to which magnetic abrasive machining refers. (Purpose of research) Proving
the efficiency of magnetic abrasion machining of the alloyed steel details for increasing their resistance to
corrosive attack. (Materials and methods) Experimental studies were conducted on the race rings (material
ShH15 state standard specification 801-78) and seaming rolls (material H12M state standard specification 5950-
73) samples after turning, grinding and magnetic abrasive machining. During the experiment the race rings were
immersed in 20% aqueous NaCl solution at a temperature 202C for 288 hours, the seaming rolls —in 10% aqueous
NaCl solution at a temperature 202C for 336 hours. When assessing the corrosive resistance the quality
indicators were used — the changing visual appearance of the metal surface. (Results and discussion) The
intensity of the corrosion development of the samples were compared depending on theirimmersion in solution
time after turning, grinding and magnetic abrasive machining. Topographical features of surface after different
ways of finishing processing were also equated. It was determined that magnetic abrasive machining provides
the smallest roughness of surface that in its turn increases its resistance to corrosion attack. (Conclusions)
Magnetic abrasive machining increases the corrosive resistance of a surface of an inner race by 1,83 times, and
a seaming roll by 1,5 times, at the same time the morphology and structure of ferro abrasive powder have no
significant effect on resistance to corrosive attack.

Keywords: race rings, seaming roll, magnetic abrasive machining.

Bypak M.WU., Natbinos P.A., Cepos A.B., Cepos H.B. MCMOJ/Ib3OBAHME LIN®POBbLIX TEXHOJIOTUIA TPU
WCCNEAOBAHUM U MOZE/IMPOBAHMW MPOLLECCOB, TMPOTEKAIOLIUX TMPU  3/TEKTPOKOHTAKTHOW
MPUBAPKE

Pedepar. CosgaHme annapaTHO-NPOrpPaMMHbIX KOMMJIEKCOB, MO3BONAIOWMX aHAAN3UPOBaTh [AaHHble,
nocTynatrouime OT AaTYMKOB, OMNepaTopa WAWM APYrMX, B TOM YMCAE CAPABOYHbIX CETEBbIX WMCTOYHWUKOB C
nocieayoWwmm UCnoab30BaHUEM PE3Y/IbTaTOB aHaAM3a NPK BbIbope NapameTpoB NPOLECCOB, Ha CErOAHALLIHWNIA
MOMEHT ABNAETCA BOCTPebOBaHHbIM  ANA  MPOLLECCOB  YNPOYHEHMA UM BOCCTAHOBNEHWA  AeTanei
CEe/IbCKOX03ANCTBEHHbIX MaluH. (Llenb nccneposaHua) PacwmnpeHve npumeHeHUA LMEOPOBbIX TEXHONOTMIA B
npoueccax pPemMoHTa, BOCCTAHOB/JEHUA W YMNPOYHEHWUA AeTanei CeNbCKOXO3AMCTBEHHbIX MALWWH MeTOAO0M
SNEKTPOKOHTAKTHOM npuBapku. (Matepuanbl u  meTogbl) Mcnonb3oBann MeTos MaTEMATUYECKOro
MOJENMPOBAHUA, @ TAKXKE KOMMbIOTEPHbIE A3bIKM NPOrpPaMmMpoBaHua «Cu-wapn» u «Visual Basic 6.0» ana
CO3JaHMNA KOMMbIOTEPHbIX Nporpamm. (PesynbTaTbl M obcyKaeHue) Monyunnm ypaBHEHUA pPerpeccuu npu
nomoLuy nporpammel SPSS Statistics ona NporHo3MpoBaHMA NPOYHOCTU COeANHEHUA NPUCAJ0YHOro0 MaTepumana
neHTbl 50XPA c ocHoBOM U3 cTann 45 1 BeanunHy aedbopmaumnm NeHTbl € B 30HE TEPMUYECKOTO BAUAHUS Z3TB.
PaspaboTanuM KomnbloTepHble MpPOrpammbl «PacyeTHO-3KCNepMMeHTa bHAA OLEeHKa Bblbopa ONTMManNbHOro
peXMMa 3NEKTPOKOHTAKTHON MNPMBAPKM» Ha A3blke «Cu-Wwapn» AA8 NPOBEPKU MOJYYEHHbIX YPaBHEHUMN
perpeccuii M «ONTUManbHble  PEXKUMbl  3/IEKTPOKOHTAKTHOM  MPUBAPKM  METa/IMYecKon NeHTbl C
MCNONb30BaHMEM MPOMEXKYTOYHOIO C/I0A Ha OCHOBE BbICOKOAKTMBHbIX aMOPPHbIX NEHT», KOTOPasA NO3BOAAET
aBTOMATMYECKM PaCCUUTbIBATb CKOPOCTb (Y4acTOTy) BpalLleHMsA LEeTanu, CBAPOYHbIMA TOK, Bpems MpoTeKaHUs
UMMNYAbCa, NOJAYY U YCUAME CHKATUA POJIMKOBLIX 3/1EKTPOAOB, PACX0OA, OXNaxKAAoLWEeN XKUAKOCTM, a TaKxkKe
OL,eHUTb 30HY TEPMUYECKOTO BANAHUSA U NPOYHOCTb COeAMHEHUA NOKPbITUA C OCHOBOM. (BbiBOAbI) MpUMEHEHNE
LMOPOBbIX TEXHONOTUI B NPOLLECCaX YNPOYHEHUA U BOCCTAHOBAEHUA AeTasiel MalMH Pa3IMYHbIMU METOAAMM
NO3BOJIUT 3HAYMTE/IbHO NOBbLICUTbL KAYECTBO NOJY4aeMbIX MOKPbLITUIA U CHU3UTb UX TPYA0EMKOCTb. Onpeaennnu,



4YTO ONTUMA/IbHOM BENMUYNHON AedOopMaL MU CTaIbHOW NEHTbI, NPU KOTOPOM NPOYHOCTb COeAMHEHUA NOKPbLITUA
C OCHOBOW AIBAAETCA PAaBHOMPOYHON OAHOMY U3 COeANHAEMbIX MeTannoB, saaseTcaA € = 30-35 npoueHToB.
KntoyeBble cnosa: Lindpposbie TexHONOrMU, NONYYEHUE MOKPLITUA, PEMOHT, 3/1EKTPOKOHTAKTHAA NpPUBApPKa,
CTaNbHasA eHTa, ONTUMU3aLMA PEXKMMOB.

Burak P.l., Abdulhakovich R.A., Serov A.V., Serov N.V. THE USE OF DIGITAL TECHNOLOGIES IN CASE OF A
RESEARCH AND SIMULATION OF THE PROCESSES PROCEEDING IN CASE OF AN ELECTROCONTACT WELDING
Abstract. Creation of hardware and software systems that allow analyzing the data received during the execution
of processes from sensors, operator or others, including network reference sources, and then using the results
of analysis when assigning process parameters is currently in demand for hardening processes and restoring
agricultural machinery parts. (Purpose of research) Expansion of the use of digital technologies in the processes
of repair, restoration and hardening of parts of agricultural machines by the method of electrocontact resistance
welding. (Materials and method) To achieve this purpose, an analysis of literary sources was carried out, using
the method of mathematical modeling. To create computer programs used computer programming languages
"C#" and "Visual Basic 6.0". (Results and discussion) With the help of SPSS Statistics, the obtained regression
equations were used to predict the strength of the joint of the filler material of steel 50X®A tape with the basis
of steel 45 and the tape deformation € and the heat affected zone Z318. To verify the obtained regression
equations, computer programs “Calculation and experimental evaluation of the choice of the optimal mode of
electrocontact resistance welding” were developed in the C# language. The program “Optimal modes of
electrocontact resistance welding of metal tape using an intermediate layer based on highly active amorphous
ribbons” has been developed, which allows you to automatically calculate the speed (frequency) of a part's
rotation, welding current, pulse time, feed and compression force of roller electrodes, coolant flow, and also
evaluate the heat-affected zone and the strength of the coating compound with the base. (Conclusion) The use
of digital technologies in the processes of hardening and restoration of machine parts using various methods
will significantly improve the quality of the coatings obtained and reduce their labor intensity. It is definitely that
the optimum amount of deformation of the steel tape, at which the strength of the coating connection with the
base is equal to one of the metals being joined, is € = 30-35%.

Keywords: Digital technology, receiving coverings, repair, electrocontact resistance welding, steel tape, mode
optimization.

rabutos W.U., Herosopa A.B., Pasanos M.M., lyces A.A. ONTUMM3ALIMA NPOLLECCA TEM/OBOW
NOArOTOBKMW CE/IbCKOXO3AMCTBEHHOM TEXHUKW B YC/TOBUAX HU3KUX TEMMEPATYP

Pedepat. IKcnayaTaums aBTOTPAKTOPHON TEXHWKU B YCAOBUAX HU3KUX TemnepaTyp 3aTpyaHeHa. Hambonee
3$PEKTUBHBIM METOLOM MOArOTOBKM TEXHUKM K 3MMHUM Harpyskam aBasetcs Tenaosas obpaboTka arperaTos.
(Llenb uccnepoBaHus) BbiSBUTb KOHCTPYKTUBHO-PEXUMHbIE MapaMeTpbl CPeACTB TEnJIOBOW MOArOTOBKM M
onucaTb B3aMMOAENCTBME MOTOKA TEMJIOHOCUTENA C HarpeBaemMbiMm obbekTom. (MaTepuanbl U meToabl)
BbiABneHbl GaKTopbl, BAMAIOWME HA Tenaonepesadvy, MPeaNoKeHO BbINOJHUTL MOLENMPOBAHUA B
nporpammHoit cpege FlowVision. lNpoBegeHo mopenvpoBaHMe nNpouecca pasorpeBa MNoAfoOHA KapTepa
psuratena CMO-60 B nporpamme «CD Adapco Star CCM». [NpepactaBneHa Cxema 3KCNepUMEHTaNbHOMU
YCTaHOBKW. (Pe3ynbTaTbl M 0OCyXKAeHWE). IKCNepMMeHTasibHble [JaHHble C  A0CTaTOYHOM TOYHOCTbIO
NOATBEPAWIN PACYeTHble 3HAYEeHUA ONTUMAJIbHbIX MapPaMeTpoB, NOJyYEHHble MOAenpoBaHneM. (BbiBoabl)
Hanbonee spdeKkTMBHbIM CNOCOBOM TEMIOBOW MOATOTOBKM BbICOKOTEXHO/IOTMYHbBIX arperaTtoB ABAAETCA MX
06beMHbIN oborpeB MNOTOKOM TENIOHOCUTENA C MOHUMeHHoM ao 1500C TemnepaTypoit. O60CHOBaHbI
KOHCTPYKTUBHO-PEXMMHbIE MapameTpbl CpeacTB Ten/I0BOW MOAroTOBKU: ans obecneyeHUA MUHUMANBHOMO
BPEMEHU TennoBOM NOArOTOBKM arperaTtos TEMJIOHOCUTENEM C HU3KOM TeMNepaTypoit. YCTaHOBAEHO, YTO NpU
TEN/I0BOM MOLLHOCTM NoaorpesaTena paBHoM 15 KBT onTMMasibHaa CKOPOCTb NOTOKA paBHa 2 METPOB B CEKYHAY,
a pacxof BoAbl Ana 06pa3oBaHNA TENJIOHOCUTENSA CMELLIAHHOIO TUMa okoso 0,17 n/MuH.

KntoyeBble cN0OBa: aBTOTPAKTOPHAA TEXHWKA, TeMoBas NOAroTOBKAa, MHPOPMALMOHHAA MOAeNb NOJOrPeBa,
rasoBo3AyLIHasA CMeCb, TEMNJIOHOCUTE b CMELIAHHOTO TUNa.

Gabitov I.1., Negovora A.V., Razyapov M.M., Gusev D.A. DIGITAL OPTIMIZATION OF THE PROCESS OF THERMAL
PREPARATION OF AGRICULTURAL MACHINERY AT LOW TEMPERATURES

Abstract. Operation of automotive equipment at low temperatures is difficult. The most effective method of
preparation of equipment for winter loads is heat treatment of units. (The purpose of the study) to Identify the
design and operating parameters of the means of heat treatment and describe the interaction of the coolant
flow with the heated object. (Materials and methods) Revealed the factors affecting heat transfer, it is proposed
to perform a simulation in the software environment is Studied. The modeling of the heating process of the
sump sump SMD-60 in the program "CD Adapco Star CCM". The scheme of the experimental setup is presented.




(Results and discussion). Experimental data with sufficient accuracy confirmed the calculated values of the
optimal parameters obtained by simulation. (Conclusions) the most effective way of heat treatment of high-tech
units is their volumetric heating by coolant flow with a temperature reduced to 150°C. The design-regime
parameters of the means of thermal preparation are substantiated: to ensure a minimum time of thermal
preparation of the units by a coolant with a low temperature. It is established that at the heater thermal power
equal to 15 kW, the optimal flow rate is 2 meters per second, and the water flow rate for the formation of a
mixed type coolant is about 0.17 I/min.

Keywords: the autotractor machinery, thermal preparation, information model of heating, air-gas mix, the heat
carrier of the mixed type.

Caiidynnmn  P.H., TlackapoB MW.P., fAmanetauHos P.K. [AETAIM MALUMH, BOCCTAHOBJ/IEHHbIE
SNEKTPOKOHTAKTHOM NPUBAPKOIM NPUCAAOYHbIX MATEPMANOB HA B/I04HO-MOAY/1bHOW YCTAHOBKE
Pedepat. PaccmoTpenu onbIT BOCCTAHOBNEHMSA M3HOLWEHHbIX AeTaNel MallWH 3/1IEKTPOKOHTAKTHOM NPUBapKoO
Pa3/IMYHbIX MPUCAZOYHbIX MATepManoB, MPUBEAM HOMEHKAATYpPa W3HOLWIEHHbIX AeTanu  MalluH.
BoccTaHOBNEHME M3HOLIEHHbIX AeTanel NPOM3BOAWNAM Ha HOBOW 6/104HO-MOAY/NbHOM YCTaHOBKe. YCTaHOBKa
YKOMNAEKTOBaHa ABYMA B10Kamu: 6/10KOM 3N1EKTPOKOHTAKTHOW MPMBAPKM U BNIOKOM HaMIaBKM MO ClOEM
dntoca. BoccTaHOBNEHWE M3HOLWEHHbIX AeTasel MalWH MPOM3BOAUIOCE Ha Hay4YHO-MPOWU3BOLCTBEHHOM
yyacTke Kadeapbl TEXHONOTMW METANNOB M PEMOHTA MAWWH BallKMPCKOro rocyAapcTBEHHOro arpapHoro
yHuBepcuTeTa. (Llenb uccnepgosaHmna) BocctaHoBNEHWE UCXOAHbBIX MAPAMETPOB U3HOLWEHHbIX AeTanel MaluH
paclMpeHHON HOMEHKNATYPbl METOAOM 3/1IEKTPOKOHTAKTHOM NPUBAPKM Pa3ZIMYHbIX MPUCALOUYHbIX MaTePUaANoB..
(Matepuanbl 1 metoabl) TEXHONOMMA SNEKTPOKOHTAKTHOM MPUBAPKM 3aKAtO4HaeTcs B Npuemke, gedeKkraumu,
npenBapuTeIbHON MexaHuYecko ob6paboTke, NpuUBapPKE, OKOHYaTEe/IbHOM MexaHu4yecko o6paboTke w
KOHTPO/IE KayecTBa MOJIyYEHHOro MNOKpbITUA. [peaBapuTenbHaa mexaHudeckaa obpaboTKka nposBogmTCcA C
LeNbto YCTPAHEHUA CNef0B U3HOCA, NPUAAHUA NPaBUIbHOM reoMeTPUYeCcKo GOPMbl U 3aHUMKEHUA SUAMETPa C
y4yeToM  NpUMBapMBaeMoro  MPUCafoYHOro  MaTtepuana. (Pesynbtatbl UM 0b6cyxaeHue)  Pexumbl
3NEKTPOKOHTAKTHOM MPUBapKM ONpenenArTcs B 3aBUCMMOCTM OT AMamMeTpa NOBEPXHOCTU U MPUMEHAEMOrO
npucagovyHoro matepuana. OKoHuyaTeNnbHas 06paboTka NpoBOAMTCA HA WAMGOBANbHbIX CTaHKax. [pu
NoBbIWEHHbIX TPebOBaHMAX K KayecTBy MOBEpPXHOCTM wandosaHMe cneayeT NPOBOAWUTbL B ABa 3Tana:
npesBapuTeNbHO U OKOHYATE/IbHO NOC/e NPaBKy WaMboBaAbHOro Kpyra. KOHTPOb KayecTBa BOCCTaHOB/IEHUA
NPOU3BOAMUTCA CPaA3y »Ke NOC/ie OKOHYaTeNbHON 06paboTKM 6e3 CHATUA CO CTaHKa. BuM3yanbHO oueHMBaeTcA
OTCYTCTBME MOP, HENPOBAPOB U Apyrnux AedeKToB. MpU UX HAAUUYMK NOBEPXHOCTb MOAJENKMUT MOBTOPHOMY
BOCCTaHOB/EHUIO. (BbiBoApl) J15 NOBbILWEHUS KayecTBa BOCCTAHOBJ/IEHHbIX AeTanell HeobxoaMmo co3aaBaTb
cneumannsmpoBaHHble NPeanpuUATUA MO BOCCTAHOBAEHUIO M3HOLWEHHbIX AeTasell MalMWH WU KenaTesnbHO
bMpMaMn-Npon3BOAUTENSMM C LLESIbIO CO34aHMA 0OOPOTHbBIX 3aNacHbIX YacTel.

KntoyeBble cNoBa: BOCCTAaHOBEHME AeTaNnel, 3/1eKTPOKOHTAKTHAA NPUBapKa, ONbIT BOCCTAHOB/IEHUS AeTaNeu.
Saifullin R.N., Gaskarov |.R., Yamaletdinov R.K. MACHINE PARTS RESTORED BY ELECTROCONTACT WELDING OF
MATERIALS ON BLOCK-MODULAR INSTALLATION

Abstract. The work continues the theme of the experience of the restoration of wornout machine parts
electrocontact welding of various filler materials, a new range of worn machine parts. Restoration of worn parts
was carried out, including a new block-modular installation. The unit is equipped with two units: a block of
electric contact welding and a block of surfacing under a layer of flux. Restoration of worn-out machine parts
was carried out at the research and production site of the Department of metal technology and machine repair
of the Bashkir state agrarian University. (Purpose of research) Restoration of initial parameters of worn-out
details of cars of the expanded nomenclature by method of electrocontact welding of various additive materials.
(Materials and methods) The technology of electrocontact welding is acceptance, defecation, pre-machining,
welding, final machining and control of the resulting coating. Pre-machining is carried out in order to eliminate
the signs of wear, give the correct geometric shape and understatement of the diameter, taking into account
the welded filler material. (Results and discussion) Modes of electric contact welding are reference and are
determined primarily by the diameter of the surface and the kind of filler material. The final treatment is usually
carried out on grinding machines. With increased requirements for surface quality grinding should be carried
out in two stages: pre-and finally after editing the grinding wheel. Quality control of restoration is carried out
immediately after the final processing without removing from the machine. Visually assessed the absence of
pores, incomplete penetration and other defects, and if any surface be registered again. (Conclusion)
Restoration of worn parts today is an urgent task, especially for parts of expensive imported equipment. To
improve the quality of remanufactured parts, it is necessary to create specialized enterprises for the restoration
of worn parts of machines and preferably by the manufacturers themselves, as is done in industrialized




countries. Therefore, domestic manufacturers, according to the experience of developed countries, it is
advisable to organize a developed network of repair and restoration points of their equipment, which would be
engaged not only in maintenance and repair of equipment, but also the creation of a Fund of circulating spare
parts.

Keywords: restoration of details, electrocontact welding, experience of restoration of details.

Cainpynnmn P.H., NMpura B.I. COBPEMEHHbIE YCTAHOBKW 017 SNTEKTPOMCKPOBOIo HAPALLUMBAHMA U
YNPOYHEHWA U3AENN

Pedepat. B cBA3M c nameHeHMem macwTtaba M CTPYKTYpbl NPOU3BOACTBA BO3POC/AA POb YHUBEPCANbHbIX
MeToa08 06paboTKM MaTepmanos, K KOTOPbIM MOXKHO OTHECTM 3/1IEKTPOUCKPOBYIO 06pabOTKy MeTananyeckmx
nosepxHocTen. Heob6xoAMMO BO30OHOB/IEHWE LUIMPOKOTO MCMO/Ib30BAaHUA 3/1IEKTPOUMNY/IbCHOM 06paboTkun ana
peweHMa 33434 MALKMHOCTPOUTENbHOTO UM PEeMOHTHoro npousBoactea. (Uenb  wmccneposaHus)
MpoaHanu3npoBaTb COBPEMEHHbIE 3apybeXkHble YCTAaHOBKM A5 3/EKTPOWMCKPOBOrO HAapalMBaHUS W
ynpoyHeHus nsgenunii. (Matepuansl 1 metogpbl). NpeactaBneHa co6CTBEHHAA KNacCUPUKALLMA annapaTos U UX
OPUEHTMPOBOYHASA CTOMMOCTb. OTAMYUTENBHOW OCOBEHHOCTBIO 3/1EKTPOMMMY/IbCHOW 06pPaboTKM MeTannos
ABNSETCS UCMONb30BaHNE OAHOMNOAAPHOM GOPMbI MMMYAbCOB, YTO NOBbILWAET aKTUBHOCTL NpoLLecca 06paboTKu
M CYLWLECTBEHHO CHWMKAEeT TemMnepaTypy MENKINEKTPOAHOroO nNpocTpaHcTBa. MeTton wcnonb3yetca Ans
YNPOYHEHUA PEXKYLLENO M LUTAMMOBOrO MHCTPYMEHTA, @ TaKKe ANA BOCCTAaHOB/IEHUA Pa3MepPOB U3HOLIEHHbIX
Aetanen. [JaHHbIN MeToA, OTINYAETCS YHUBEPCANbHOCTBIO M BO3MOXKHOCTbIO NMOJIHOM aBTOMATU3aL MM npoLiecca.
(Pe3ynbTtaThl M 0b6cyKaeHMEe) KpaTKo oxapaKTepu3oBaam coBpemeHHoe 060pyaoBaHUE s 3NEKTPOUCKPOBOIM
06paboTkn. Annapatbl ANA  SNEKTPOUCKPOBOM 06PabOTKM MOXKHO pasfenuTb Ha  MHAYKTUBHbIE,
KOHZEHcaTopHble W  ynpaBAfdemble KOHAEHCAaTopHble. B HacToAlwee BpemsA BbIMYCKAlOTCA  TOJbKO
KOHZEHCcaTopHble U ynpaBAsdemble KOHAEHCATOpHble  3/EeKTPOMCKpOBble anmapatbl. WHAYKTUBHble
3/IEKTPOMCKPOBbIE anmnapaTbl HE BbIMYCKAOTCA M O HUX Mano MHPopmauuun. (BoiBogbl) 3a pyberkom
NPOAO/IKAETCA COBEPLUEHCTBOBAHWE anMapaToB AN 3/1EKTPOMCKPOBOM 06paboTKM, Yero Hesb3s cKasaTb 00
OTEYEeCTBEHHOM OfbITEé COBEPLUEHCTBOBAHUA METOAOB M anmnapaTtoB 3/1E€KTPOUCKPOBOro YMNpPOYHEHUA U
HapawuBaHua. HekoTopble nccnegosaHna seaytca B MUCuC (MockBa, pyK. npod. — /lesawos E.A.); UM XHL|,
OBO PAH (r. XabapoBck, pyk. — npo¢. Bepxotypos A.A.); UM HAHY (r. Kues). B uenom paboTbl no
COBEPLUEHCTBOBAHUIO 3/1EKTPOUCKPOBON 0b6paboTkn Beaytca B 06/71aCTM aBTOMATUYECKOro yrpaBaeHuA
pexumammn obpaboTkm 1 nogdopa 3¢GEKTUBHbIX ITEKTPOAHbIX MaTEPUANOB.

KntoyeBble cnoBa: 3N1eKTPOUCKpoBas 06paboTKa, ynpoyHeHMe, BOCCTaHOB/IEHME.

Saifullin R.N., Priga V.G. MODERN INSTALLATIONS FOR ELECTRO-SPARKING BUILDING-UP AND HARDENING OF
PARTS

Abstract. The review presents modern foreign installations for the electricspark buildup and hardening of parts
and their estimated cost. Given the own classification of devices. Nowadays, due to changes in the scale and
structure of production, the role of universal methods of processing materials has increased, to which electric
spark processing of metal surfaces can be attributed. (Purpose of research) Therefore, it is necessary to resume
the widespread use of electro impulse treatment for solving problems of the machine-building and repair
production. (Materials and methods) A distinctive feature of the electro impulse treatment of metals is the use
of a single-polar form of pulses, which increases the activity of the treatment process and significantly reduces
the temperature of the interelectrode space. The use of modern advances in the field of high-current electronics
and high-voltage pulsed technology, which opens the way to the creation of plants with improved performance.
The method is used to harden the cutting and die tools, as well as to restore the size of worn parts. This method
is characterized by versatility and the ability to fully automate the process. (Results and discussion) In this paper,
we briefly stop on modern equipment for electric-spark processing. Devices for electric spark processing can be
divided into inductive, capacitor and controlled capacitor. At present, only capacitor and controlled capacitor
electricspark devices are produced. Inductive electro-spark devices are not produced and there is little
information about them. (Conclusion) The improvement of electricspark machining apparatus continues abroad,
which cannot be said about the domestic experience of improving the methods and apparatus of electric-spark
hardening and extension. Some researches are conducted in MISiS (Moscow, the head — prof. E.A.Levashov); Ml
KhNTS DWO RAN (Khabarovsk, the head — prof. A.D. Verkhoturov); IPM NANU (Kiev). In general, the work on
the improvement of the electric-spark treatment is carried out in the field of automatic control of the processing
modes and selection of effective electrode materials.

Keywords: electro-spark treatment, hardening, recondition.




Pewwmkos E.O., 3apa0pokHuii P.H., UsaHos B.U. UCC/IEAOBAHUE TPUBOTEXHUYECKMX CBOMCTB TUTAHOBbLIX
CNNABOB C NOKPBITMAMMW, NONYHYEHHBIMU SNEKTPOUCKPOBbLIM JITETMPOBAHNEM

Pedepar. TuTaHOBble cCMNaBbl HAWAW LIMPOKOE MPUMEHEHME B MNPOMbIWAEHHOCTU. OrpaHUYeHHOCTb
NPUMEHEHMA CNNAaBOB TUTaHa B y3/1ax TpeHUs obycnoBneHa HeyAoBNETBOPUTENbHbIMU TPUOOTEXHUYECKMMMU
CBOMCTBaMM 3TUX MaTepunanos. MoBbileHne N3HOCOCTOMKOCTU TUTaHa M ero CrnJiaBoB BO3MOXHO MPW NMOMOLLM
HaHeceHWa MOKPbITUA M U3MEHEHWs CBOWMCTB MOBEPXHOCTHOrO cnoA maTepuana. (Lenb uccnesoBaHun)
MoBblWweHMe WM3HOCOCTOMKOCTM TUTAHOBBIX CM/AaBOB Ha npumepe BT20 npy nNomolm 31eKTPOMCKPOBOrO
nernposanua. (MaTepuanbl U MeToabl) BbiNOAHMAN UCCeA0BaHUA U3HOCOCTOMKOCTM TUTAaHOBOIO craiaBa BT20
C MOKPbITUAMM, MOJYYEHHbIMU METOAOM 3/IEKTPOUCKPOBOrO NErMpoBaHUA Pas/IMYHbIMKU  MaTepuanamm.
N3yunnmn npu nomoLwm peHTreHohAyopUCLLEHTHOrO CMEKTPOMETPa B PaMKax MPOBeAEHHbIX UCCNef0BaHUNM
XMMUYECKMI  cocTaB, Mpoduab MOBEPXHOCTM  METOAOM  MPOOMAMPOBAHUA, WU3HOCOCTOMKOCTb MU
TPUOOTEXHUYECKME CBOWMCTBA MOJIYYEHHbIX MOKPLITUIA NyTEM WUCMbITAHUA HA TPUOOMETpe Mo cxeme WTUPT —
Auck. (PesynbTaTtbl M 06cyKaeHME) BbiaBMAK, YTO NONYYEHHbIE NMOKPLITUA U3 TBEPAbIX MAaTePMANOB BCeACTBME
HW3KOTO KayecTBa NOBEPXHOCTU B pe3y/ibTaTe 06paboTKM NOKa3biBatOT M3HOCOCTOMKOCTb Ha YPOBHE 3TasIOHHOMO
ob6pasua 6e3 NoKpbITMA. Onpeaennnmn, 4To NOKPbITUA, 06Pa30BaHHbIE C MPUMEHEHNEM 3NEKTPOAA U3 rpaduTa,
OT/INYAIOTCA HU3KUM KO3DDULIUEHTOM TPEHMA U BbICOKON M3HOCOCTOMKOCTLIO. YCTaHOBWIM, YTO M3HOC 06pa3L,oB
C NOKPbLITUAMM, 38 UCKAtOYEHNEM 06pa3LoB, 06paboTaHHbIX rPadUTOM, B 3HAUMTE/IbHON Mepe NPUXOANUTCA Ha
3Tan NpuMpaboTKM M 06ycnoBAEH BbICOKMMM NapameTpamm npodunsa NoBepxHoCcTH obpasuos. CheayeT smepaTb
M3HOC Ha BCEX CTaAMAX NPOL,ECCA M3HALLMBAHUA: NPU NPMPABOTKE, B pEXKMME HOPMAbHOM IKCMAYaTaLMKN U NPK
TaK Ha3blBAaeMOM KaTacTpodumyeckom usHoce. (BoiBoabl) Bbiasuau, 4to IUJ1 No3BOAAET B LUIMPOKOM AMana3oHe
WM3MEHATb COCTaB, CTPYKTYPY M CBOWMCTBA NOBEPXHOCTHOrO C/I0S JIeTMpyeMoro matepuna. TUTaHOBbIN CMas,
obpaboTtaHHbIi U1 rpaduUTOM, NOKA3bIBAET BbICOKYIO M3HOCOCTOMKOCTb U HU3KUN KOIDDULMEHT TPEHMUA; CNOM
rpadumTa, HAHECEHHbIM HAa NMOBEPXHOCTb 06pasua, He obpasyeT NPOYHOE MOKPbLITUE, @ UrPaeT Po/ib TBepaomn
CMa3KK, MOCTEeNeHHO pacxogyemol B npouecce M3HawwuBaHMA. MOBbllEeHNE WU3HOCOCTOMKOCTU TUTAHOBbIX
CN/1aBOB NyTEM 3/1EKTPOUCKPOBOMN 06paboTKM rpadpuUTOM CTaHOBUTCA NEPCNEKTUBHBIM HanpasB/ieHUEM Pa3BUTUA
MCMNO/Ib30BaHUA TUTAHOBbBIX CMIABOB B y3/1aX TPEHMA.

KntoueBble cnoBa: TUTAHOBbIE CMaBbl, U3HOCOCTOMKOCTb, TPUOOTEXHUYECKNE WUCMbITAHWUSA, 3/EKTPOMCKPOBOE
NlernpoBaHme.

Reschikov E.O., Zadorozhniy R.N., lvanov V.I. TRIBOTECHNICAL PARAMETERS OF TITANIUM ALLOYS WITH
ELECTRO SPARK ALLOYING COVER RESEARCH

Abstract. Titanium alloys are industrially widespread. Titanium alloys limitation is caused poor tribotechnical
properties of these materials. Titanium alloys wear resistance increasing can be reached by making covers and
surface attributes changing. (Research purpose) Increasing titanium alloys wear resistance by electro spark
alloying of VT20. (Materials and methods) In this work wear resistance of titanium alloys with electro spark
alloying covers research was made to reach the purpose. In the study chemical composition by means of X-ray
fluorescent was determined, surface texture with profile method was discovered, wear resistance and
tribotechnical parameters of produced covers by the pinondisk method were researched. (Results and
discussion) Because of poor surface texture parameters hardness material covers shows wear resistance the
same as standard sample without cover. Covers produced by the means of carbon electrode differ low friction
coefficient and high wear resistance. Summary. Samples with covers (except carbon produced) wear is mostly
caused during breaking-in period because of their high surface texture parameters. Wear should be determined
during all wearing process: breaking-in, normal and high-wear period. (Conclusions) Titanium alloys wear
resistance increasing through electro spark alloying with carbon is a perspective way of using these materials in
friction gear.

Keywords: titanium alloys, wear resistance, tribotechnical testing, electro spark alloying.

3enenbkoB C.M., JlaspoB HO.I. TUMNOTE3A ®POPMUPOBAHMUA MOBEPXHOCTU TPEHMUA C NMPUMEHEHUEM
TPUBOTEXHUNYECKOTO COCTABA «CYTMPOTEK»

Pedepar. WccnepgoBaHua reomoamMduKaLMM MOBEPXHOCTENW TPEHWUS MOKAa3anM, YTO YHUKANbHble 3OeKTb
MHOTOKPATHOIO CHUMEHMA MHTEHCUBHOCTU M3HALWMBAHWA M NOTEPb Ha TpeHUe 06YCNOBAEHbI XMMUYECKUMMU U
CTPYKTYPHbIMWU CBOMCTBAMM MUHEPANOB, @ TaKXKe rpaHy/IOMEeTPUYECKUM COCTaBOM reomogmndukatopa. (Lenb
nccnefosaHuna) PaspaboTtath pabouyto runotesy GOpPMUPOBAHMA HOBOWM CTPYKTYpPbl MOBEPXHOCTU TPEHMS,
NpUBOAALLEA K KapAMHaANbHbIM W3MEHEHWA YCNoBMI TPMOOKOHTAKTa MO pesy/ibTaTam paspyllalowero M
Hepaspywatowero wuccnegosaHua. (Martepuanbl M metoabl) Ha ocHoBe npoBedeHHbIX WcCaea0BaHUMA
npeAnoNoXnamM, 4YTo GOPMMPOBAHMIO HOBOM ONTUMANbHOM CTPYKTYPbl MOBEPXHOCTM TPEHMA CnocobCTeyroT
pasnnyHble ¢akTopbl. CHATUE TOHKOrO AedEeKTHOro €10 NOBEPXHOCTEN TPeHUA CnocobCTBYeT YCKOpPEeHHOMY



bGOpPMMPOBAHMIO Ha HUX BTOPUYUHBIX CTPYKTYP; NPU Pa3pyLUeHUM YacTuL, MMHepaaa B OKA/NbHOM 30HE TPeHUA
6bicTpo Bblaensetca 6onblias 3HepPruA, Ha MNOBEPXHOCTM [eTaNn BO3HUKAET 3HAUYUTENbHbIA TPasueHT
TEMNepaTypbl U OABAEHUA; B 30HE Pa3pyLUeHMA YacTUL, MOTYT HaxOAMTbCA XMMUYECKUE COeAMHEHUs U3
MuHepanos: Si02, Mg0, Al203, Fe203, FeO, NiO, Cr203, Mn0O, Ca0 u ap., y4acTsyrowmx B GU3NKO-XMMNYECKO
moanduKaumm nosepxHocten TpeHua. (PesynbtaTtbl U 0bcyxRaeHme) Onpeaennnn, 4to GakTopbl NPM NOTOKE
sHeprun, obycnoBieHHOM TBEPAOCTbIO U SHEPronIOTHOCTbIO YacTUL, MUHepasna, UX PasmMepom, BO3MONKHOM
aMmuccuent cBoboaHbIX 31EKTPOHOB, 0BYCNOBNEHHOM CTENEHbIO KYUCTOTbI» NOBEPXHOCTU U BEIMYNHON MOAYNS
YRAPYrocTH, NPy HaMuUN XMMUYECKMX 3IEMEHTOB B KOHTAKTe, 06ecneumBatoT NepecTpoiky ¢as u CTPyKTypbl
KOMMOHEHTOB Ha MOBEPXHOCTAX TPEHMWA, KaTanM3 HOBbIX COEAMHEHWM, U Tem CaMbliM, He noagdatouieeca
KOHTPOJII0 U3MEHEHWE NOBEPXHOCTEN TPEHUA U MOLANOBEPXHOCTHbIX C/10eB. (BbiBoAbI) MccneaoBaHua Nokasany,
yto TC «CYMNPOTEK» cnocobcTBytoT GOpPMMPOBAHMIO HOBOW CTPYKTYPbl MOBEPXHOCTM TPEHMA Ha OCHOBE
KPUCTaNNMYECKOW peLleTkM meTanna. B npouecce pabotbl y3na TpeHua B npucytcteum TC «CYMPOTEK»
NPOUCXOANT MOCNef0BaTENIbHOE MOCTEMNEHHOE HapallMBaHME CA0EB Ha aTOMHOM YpPOBHe. XapaKTepUCTUKM
chOpPMUPOBAHHON CTPYKTYPbI (TONLLMHA, MOPUCTOCTb, MUKPOTBEPAOCTb, MAC/10-yAEPKMBAOLWAA CNOCOOHOCTD)
onpeaensaTca YyCNoBUAMM PaboTbl CAMOTO y31a TPpeHUA.

KntouyeBble c/ioBa: reoMoaMPUKATOp TPEHMUA, CTPYKTypa C/lI0eB, YacTuubl MOPOLIKA, CaMOOpraHusaums,
KaTanuTUyeckoe Bo3geicTene, KpuBaa A660Ta, fB/MEHWE «BbLITATMBAHMA» MNPUMNOBEPXHOCTHLIX 3epeH,
AedeKTHOCTb CTPYKTYpbI.

Zelenkov S.M., Lavrov Yu.G. THE HYPOTHESIS OF THE FORMATION OF THE FRICTION SURFACE WITH THE USE OF
TRIBOLOGICAL COMPOSITION "SUPROTEC"

Abstract.The studies "geomodifi cations friction surfaces" showed that multiple unique effects reduce the wear
rate and friction loss due to chemical and structural properties of minerals, as well as with a granulometry
geomodifications friction. (Research purpose) The purpose of these studies was to develop a new working
hypothesis forming structure friction surface, leading to drastic changes in friction contact conditions on the
results of the destructive and nondestructive investigation. (Materials and methods) Studies suggest that the
formation of a new, optimal structure of the friction surfaces, by a variety of factors: the removal of a thin layer
of defective friction surface that contributes to the accelerated formation of secondary structures on them; the
destruction of mineral particles in a large area of local friction energy is released quickly, on the workpiece
surface there is a considerable temperature gradient and pressure; in particle fracture zone may be chemical
compounds from minerals: Si02, MgO, Al203, Fe203, FeO, NiO, Cr203, MnO, Ca0, etc., involved in the
physicochemical modification of friction surfaces. (Results and discussion) All of these factors when energy flux
due to the hardness and the energy density of the mineral particles, their size, the possible emission of free
electrons due to the degree of the "purity" of the surface and the elastic modulus value in the presence of
chemical elements in contact, provide restructuring phase and structure of the components on the friction
surfaces, catalysis, novel compounds and thus, uncontrollable change of the friction surfaces and subsurface
layers. (Conclusions) Studies have shown that the vehicle "SUPROTEC" contribute to the formation of the new
structure of the surface friction on the basis of the crystal lattice of the metal. In the process of operation of a
friction component in the presence of CU "SUPROTEC" takes place consistently gradual build-up of layers at the
atomic level. The characteristics of the formed structure (thickness, porosity, microhardness, oil-holding
capacity) are determined by the operating conditions of the friction unit itself.

Keywords: geomodifier friction (GMF), structure of layers of the powder particles, selforganization, catalytic
effect, Abbott curve, the phenomenon of "pull" near surface grains, structural defects.

l0aun B.M., Kynakoe K.B. BOCCTAHOB/IEHWE BHYTPEHHWX TMOBEPXHOCTEM OTBEPCTUMN [AETANEN
KEJIEBHEHUEM

Pedepar. Hanbonee wWMPOKO B PEMOHTHOM MPOU3BOACTBE A/ BOCCTAHOBAEHWA AeTaneil NpUMeHAT
)enesHeHne. OCHOBHble MPEUMYLLECTBA KENEe3HEHUA —OTCYTCTBME TEPMMUYECKOro BAMAHWMA Ha [AeTab,
HebONbLWON NPUNYCK Ha MexaHW4Yeckyto 06paboTKy M BbICOKAaa M3HOCOCTOMKOCTb NoKpbiTMA. (Llenb
nccnenoBaHus) PaspaboTaTb YCTAHOBKY M TEXHOIOTUIO HAHECEHUA KENEe3HbIX MOKPLbITU Ha BHYTPEHHWe
NnoBepXHOCTH OTBEPCTUI u3 BbICOKOKOHLLEHTPUPOBAHHOTO 3NEKTPONNT], obecneuunBatoLLero
pecypcocbeperkeHune. (Matepmanbl U meToabl) MccnenoBaHusa NpoBOAWAN Ha YCTAHOBKE A1 HaHeCceHus
YKee3HbIX NOKPbITUI U3 KOHLLEHTPUPOBAHHOIO 3n1eKTpoaunTa (500-600 r/a aByxnopucToro Kkenesa). (PesynbTathbl
n obcyxaeHne) PaspaboTaHHaa TEXHONOIMA BOCCTAHOBNEHWUA BHYTPEHHUX MNOBEPXHOCTEN OTBEPCTUIA
3NEKTPONIUTUYECKMM KesleSHEHMEM MO3BO/AET 3HAUYUTENIbHO YBE/IMYUTL CKOPOCTb HAHECEHWS MOKPbITUA.
HenoctaTKom pa3paboTaHHOW TEXHONOTMWU CAYXHKMUT MOBbILWEHHANA CKAOHHOCTb K OKUC/EHWUIO MPUMEHAEMOTO
BbICOKOKOHLLEHTPUPOBAHHOIO X/IOPUCTOrO 3NEKTPONTA. B xoze 31eKTposiM3a Npu BbICOKMX KATOLHbLIX



MAOTHOCTAX TOKA MOAYYMAM AQHHbIE O HAKOMJAEHWW B INEKTPOJIUTE MOHOB TPEXBAJIEHTHOroO enesa. lNpwu
KeNesHeHMM BO3MOXKHO 3alleflaunmBaHue MNpPUKATOAHOro ciof. KMCAOTHOCTb MPUKATOAHOMO CAOA MOMKHO
CHU3UTb 0 YpOBHA 06PA30BaHUA B HEM TMAPOKCUAO0B ¥Kenesa, KOTopble BKAKOYAOTCA B 0CAA0K M yXyALlatoT
KaQuyecTBO MOBEPXHOCTU WAM MNPUBOSAT K HApyLEeHUO BCero npouecca. [nAa ycTpaHeHMA HepoCTaTKOB
TEXHOJIOTMU CKOPOCTHOTO Kefle3HEeHUA Npeasiaraem B COCTaB YCTAaHOBKM A1 HAHECEHWUA MOKPbITUIA BKAOYUTD
SNEKTPONIUTUYECKYIO AYENKY NPOPaboTKM 3MeKTpoauTa. Mcnonb3oBaHME TaKoOW AYeKM no3BonseT
BOCCTAHAaBAMBATb WMOHblI TPEXBA/NIEHTHOrO efesa A0 [ABYXBAJIEHTHOrO M MOAAEPKMBATb KOHLEHTPaLMIo
OBYXIOPUCTOrO XKenesa B 3/1eKTpoIMTe Ha Tpebyemom yposHe. C LLe/Iblo SKOHOMUU MATEPUANOB U CHUXKEHWA
BPEAHOro BO34ENCTBMA HA OKPYXKAIOLLYIO Cpeay Nnoc/e Xefe3HeHUA PeKOMeHAyeTcAa NPOBOAUTL MPOMBbIBKY U
HeWTpanusaLumio getanen B BoAe, Pa3fe/leHHON C MOMOLLBHO 3/1EKTPUYECKOro TOKa Ha 0boraleHHyo MoOHaMK
BOAOPOAA («KMUCAYIO») U MOHAMU TMAPOKCMAA («LienoyHyto»). [eTann nocne KenesHeHUs MPOMbIBAlOT B
«KUCNON» BOAE, a 3aTeM NPOBOAAT HENTPANMN3ALUIO «LLENOYHOW» BOAOW. BOoAOM A8 NPOMbBIBKM NOMOAHAIOT
BaHHY XeNnesHeHMs, a BoAy AN HeuTpanmsaumm nocne OUALTPAUMKM NPUMEHAIOT CHoBa. (BbiBOAbI)
Mpeanaraemasn ycTaHOBKa M TEXHOJIOTUA NO3BO/IAOT HAHOCUTbL KAYeCTBEHHbIE }Ke/le3Hble NMOKPbITUA C BbICOKOM
CKOPOCTbIO, COKPATUTb NOTPebieHMe PecypcoB M 3arpsisHEHME CTOYHbIX BOA.

KntouyeBble CN0Ba: Xefe3HeHMe, NIOTHOCTb TOKA, KUC/IOTHOCTb 3/1EKTPOJINTA, TMAPOKCUS, XKefle3a, KKUCAaa» U
«LenoYHas» Boaa.

Yudin V.M., Kulakov K.V. RESTORATION OF INTERNAL SURFACES OF OPENINGS OF DETAILS STEELING

Abstract. Most widely in repair production apply iron plating to recovery of parts. The main advantages of iron
plating are the lack of thermal influence on a part, a small allowance for machining and high wear resistance of
a covering. (Research purpose) Development of installation and technology of drawing iron coverings on internal
surfaces of the openings from the high-concentrated electrolyte providing resource-saving. (Materials and
methods) Researches were conducted on installation for drawing iron coverings from the concentrated
electrolyte (500-600 g/l of two-chloride iron). (Results and discussion) The technology of recovery of inner
surfaces of openings developed by us electrolytic iron plating allows to increase coating application speed
considerably. A lack of the developed technology is the increased tendency to oxidation of the applied high-
concentrated chloride electrolyte. During electrolysis at the high cathode current densities we obtained data on
accumulation in electrolyte of ions of trivalent iron. At iron plating there can be a alkalinization of a prikatodny
layer. The acidity of a prikatodny layer can decrease to education level of iron hydroxides in it which join in a
deposit and worsen a surface quality or lead to violation of all process. For elimination of shortcomings of
technology of highspeed iron plating we suggest to include an electrolytic cell of study of electrolyte in structure
of the coater. Use of such cell allows to recover ions of trivalent iron to bivalent and to maintain concentration
of dichloride iron in electrolyte at the required level. For the purpose of economy of materials and decrease in
harmful effects on the environment after iron plating it is recommended to carry out washing and neutralization
of parts in the water separated by means of current flow on enriched with ions of hydrogen ("acid") and ions of
a hydroxyl ("alkaline"). Parts after iron plating wash out in "acid" water, and then carry out neutralization by
"alkaline" water. Fill up with water for washing an iron plating bathtub, and water for neutralization, after
filtering apply again. (Conclusions) The offered installation and technology allows to put qualitative iron
coverings with a high speed, to reduce consumption of resources and pollution of sewage. Keywords: iron
plating, current density, acidity of electrolyte, iron hydroxide, "acid" and "alkaline" water.

TononaHckuii M.A., Epmakos C.A., TononaHckui A.M. KPEMHMEBOE [MOKPbLITUE SILCOPATEKS ANA
MNPEAOTBPALLEHNA HATAPA U OTNOXEHWIN HA OETANAX MAWKWH N OBOPYJOBAHUA

Pedepatr. 3a pybexkom 3OPEKTUBHO MNPUMEHSIOT KPEMHUEBbLIE XUMUYECKM UWHEPTHbIE MNOKPbITUA,
npegoTBpawatowme obpasoBaHMe Harapa M OT/IOKEHWI Ha AeTansax MawwuH KM obopyaoBaHuA. [aHHble
NOKPbITUA COCTOAT U3 MHOroconHoro (Ao 10 choes) rMAporeHNn3npPoBaHHOro amopdHoro Kpemuus (a-Si:H),
BHEWHNIN CcNON  KOTOpPOro GYHKUMOHANM3MPOBAH Yr1eBOAOPOAHLIMU  COEAUHEHUAMU, UMEHLIUMM
KOBAaNEHTHYIO CBA3b C MNpeAlecTByloWum cnoem. 3T aAnddy3MoHHbIe MOKPbITUA MNPO3pPadHbl, UMEHT
NOBbILLIEHHYO aAre3avOHHYH MPOYHOCTb K NO//I0MKKE 33 CHET NPOHNUKHOBEHUA KPpemHuUA Braybb A0 50 Hm. MeTtog,
HaHEeCeHMA AaHHbIX NOKPbITUN — XMMUYECKOE ocaxKkaeHue m3 naposon ¢asbl (CVD). B Poccun aHanormyHbie
MOKPbITUA HE NMPUMEHSIIOTCS, MO3TOMY MX pa3paboTKa ABNAETCA aKTyasbHOM 3agayen. (Llenb nccnepoBaHus)
JoKasaTb 3¢deKTUBHOCTbL pa3paboTaHHOro OTEYEeCTBEHHOrO KpemHMeBOro nokpbiTva SilcoPateks npu ero
HaHECEeHMM MEeTOAOM XMMMYECKOro OCaXKAeHMA U3 napoBoi ¢asbl C naasmeHHoW aktuBaumel (PACVD) Ha
OeTann MalunH 1 0bopyaoBaHUA ANA NPeaoTBpaLLeHNs 06pa3oBaHNA YrNepoaUCTbIX OTIOXKEHWUN, CBA3AHHbIX C
ropeHnem TOM/IMBA, BbICOKOTEMNEPATYPHbIM U OKUCAUTE/NIbHbIM BO3AENCTBMEM KOMMOHEHTOB Macha.
(MaTtepuanbl n metoapl) B KayectBe MCXOAHbIX MaTepuanoB 06pasuoB ANA MCCNefoBaHUMA MPUMEHSIUCH



AHTUPPUKLMOHHBIN NEermpoBaHHbIM YyryH mapku AXHMZA v cranb P18. UccnepoBaHua nposoguavM npu
N3y4yeHUN PU3NKO-MEXaHMUYECKUX U TPUOBONOTMYECKUX CBOMCTB, MAPaMETPOB LIEPOXOBATOCTU, MOPPOIOruy,
OCTATOYHbIX HaNpPAXKEHWN, YINa CMauYMBaHMA U APYTMX XapPaKTEPUCTUK NOBEPXHOCTHOrO cnos. (Pesynbtathl u
obcyKaeHne) PaspaboTaHHOe mMHorocnoliHoe nokpbiThe SilcoPateks n3 ruaporeHMsnpoBaHHOTO aMopdHOTro
KPEMHUSA C BEPXHUM MHOTFOC/IOMHbIM MOKPbITUEM U3 OKCUKAPOOHUTPUAA KpemHua (a-Si:HSIOCN) HaHocuam ¢
MCMNO/Ib30BaHMEM XMMMUYECKOTO OCaXKAeHWA M3 napoBoi ¢asbl C aKTMBaLMen naasmoin Ayrosoro paspasa
(TexHonMorMaA GUHULIHONO NJIA3MEHHOTO YMNPOYHEHMs). PesyabTaTbl NPOBEAEHHbIX UCCIeL0BaHWI MOKasanu
npeumyLLLEeCcTBa CBOMCTB MOBEPXHOCTHOIO CN0sA C NOKpbIiTUeMm SilcoPateks no cpaBHEHMIO € 31EKTPOXMMUYECKUM
XxpomupoBaHuem. (Boisogbl) Mokpbitue SilcoPateks moxkeT ncnonb3oBaTbesa ANA NOBbIWEHWA LOJATOBEYHOCTU U
HaZeXHOCTU AeTanel LMAMHAPOMNOPLLIHEBOM FPYMMbl, @ TaKXKe YNPOYHEHUA U BOCCTAHOBNEHWNA 30/I0THUKOBBIX U
MAYHMKEPHbIX Nap TOMJIMBHbLIX HACOCOB BbICOKOrO AaBNeHWs. Knrouesble CN0Ba: YrnepoanCTblie OT/I0XKEHUS,
NnnasmMeHHoe CUAULMPOBAHME, XMMWKO-TEpMUYECKass 06paboTKa, KpemHMeBOEe MOKPbITUE, M/1a3MeHHoe
NoKpbITHE.

Topolyansky P.A., Ermakov S.A., Topolyansky A.P. SILICON SILCOPATEKS COATINGS TO PREVENT SCALE AND
DEPOSITS ON THE PARTS OF MACHINES AND EQUIPMENT

Abstract. Silicon chemically inert coatings are effectively used abroad to prevent formation of scale and deposits
on the parts of machines and equipment. These coatings consist of multilayer (up to 10 layers) hydrogenated
amorphous silicon (a-Si: H), outer layer thereof is functionalized with hydrocarbon compounds with a covalent
bond with the preceding layer. These diffusion coatings are transparent, have an increased adhesive strength to
the substrate due to penetration of silicon down to 50 nm. Chemical vapor deposition (CVD) method is used to
apply these coatings. Similar coatings are not applied in Russia, so their development is a relevant task. (Research
purpose) To prove the effectiveness of the developed silicon coating SilcoPateks when it is applied by chemical
vapor deposition with plasma activation (PACVD) on the parts of machines and equipment for the prerotation
of the formation of carbon deposits associated with the combustion of top-Liv, high-temperature and oxidative
effects of oil components. (Materials and methods) Antifriction alloyed cast iron AHNMD and steel R18 were
used as starting materials for the samples. Researches were performed in the course of study of physical-
mechanical and tribological properties, roughness parameters, morphology, residual stresses, wetting angle and
other characteristics of the surface layer. (Results and discussion) The developed SilcoPateks multilayer coating
of hydrogenated amorphous silicon with an upper multilayer coating of silicon oxycarbonitride (a-Si: H-SiOCN)
was applied using chemical vapor deposition with arc plasma-activated plasma technology (plasma finishing
technology). The results of the studies showed benefi ts of the properties of the surface layer coated with
SilcoPateks compared with electrochemical chrome plating. (Conclusions) SilcoPateks coating can be used to
improve durability and reliability of parts of cylinder-piston group, as well as hardening and restoration of spool
and piston pairs of high-pressure fuel pumps.

Keywords: carbon deposits, coke, plasma silicization, chemical-thermal treatment, silicon coating, plasma
coating.

Cngopos C.A., 3BoauHckuii B.H. MOBbIWEHWE MPOYHOCTHbIX XAPAKTEPUCTUK PABOYMX OPrAHOB
NMOYBOOBPABATbLIBAOLWIMX MALWWMH NYTEM 3AWWTBI ONPEAENEHHBLIX 30H OT WHTEHCMBHOIO
ABPA3VBHOIO U3HALLMBAHWMA

Pedepar. OcHoBononaraloWmMm KpuTepuem HacTynaeHua npeaenbHOro CcocToaHus pabouyero opraHa
no4ysoobpabaTbiBaloOWEro opyans BCaeacTBUE BO3AENCTBMA abpasMBHOM MacCbl MOYBbI CAYXKUT JUHEWNHbIV
W3HOC Ne3BUA Mo ANWHE, WUPUHE U TONWMHe AeTanu. AHanornyHaa npobnema, npusoaAwas K M3HoCY
60NTOBbIX COEANHEHUA U CHUMKEHUIO YCUNUA UX 3aTAXKM, CYLLECTBYET B 30HaX KpenexHbix oTeepcTuit. (Llenb
uccnenoBaHus) PaspaboTaTb NpeasioXeHWs No  co3fdaHuio  paboumx OpraHoB C  KOHCTPYKTUBHO-
MaTepuanoBedyecKMMM U TEXHONOTMYECKMMM  MapameTpamu, obecneuyvBaloWwymy  3alUMTy  OT
npexaeBpeMeHHOro UCTOHYEHUA onpedefieHHbIX MNOBEPXHOCTEN, CYWEeCTBEHHO BAMAILWMX Ha YPOBEHb
HEeobX0oAMMbIX MPOYHOCTHBIX XapaKTEepPUCTUK Mpu AAUTENbHOM Mpouecce 3Kcnayataumn. (Matepuanbl U
meTodpl) OB6bEKTbl UCCNEA0BaHUM — TAXENO HarpysKeHHble U BbICTPO M3HaWMBaemble AeTanu
no4soobpabaTtbiBalOWMUX OPYAUI, TakKMe KaK SemMexu NAyros, Nanbl KyNbTUBATOPOB, HapanbHUKWU, Ne3Bus
Auckos, dpesepHble HOXKU M Ap. MNpu 3TomM yunTbiBanu nogaobHble nNpobaembl ¢ UMMNOPTO3amelLaoLMMK
pabounmmn opraHamu. (PesynbTatbl U obcyxaeHne) OCHOBHbIM pPe3y/nbTaTOM NPOBeAeHHbIX MCCaAea0BaHUM
CTa/Nio COOTBETCTBME U3YUYEHHbIX OBbEKTOB MPOrHO3NPYEMOMY TEXHUUYECKOMY U TEXHO/IOrMYECKOMY YPOBHIO Ha
nepuos Ao 2030 ropa. PaspaboTaHHble MmaTepuanoBefyeckme, TEXHONOTMMYECKUEe, KOHCTPYKTOPCKME U
TEXHUYECKME pelleHUss OBOCHOBaHbl C MPAKTUYECKOW, TeXHUYECKON M 3KOHOMMYECKOW TOYeK 3peHus,



noATBePXKAEHbI 3KCNepUMeHTasbHOM npoBepkoi. (BbiBoabl) [lonyyeHHble pe3ynbTaTbl UCCAeLOBaHWUA
NMOKa3a/iM BO3MOXHOCTb MOBbILLIEHWA CYMMapPHOTro 3KCMAyaTauMOHHOIO pecypca UCMbITaHHbIX paboyunx opraHoB
MUHUMYM B 1,5 pa3a. Heobxoanmblit skoHOMUYECKUI 3P deKT JOCTUTHYT NpM TBEPAOCTU MaTepmnaios OCHOBbI
petaneir He Huxke 46 HRC; ckopocTM HaHeceHWs NOKpbITMn 0,5 caHTUMETPOB B KBagpaTe B CEKYHAY;
NpPOn3BOAMUTE/IbHOCTU HAHECEHMA MO Becy — He MeHee 60 rpamm B MUHYTY; TBEPLOCTU HAHOCMMOTO NOKPbLITUA
He meHee 59 HRC u KoadpduuMeHTe OTHOCUTENIbHOM M3HOCOCTOMKOCTM He MeHee 3,5. CebectoMmocTb
W3roTOBAEHMA HOBbIX AeTanel yBeanymBanaco He 6osee yem Ha 70 NpoLLEHTOB.

KntoyeBble cn10Ba: MaTepuanoBenvyeckuin, nouBoobpabaTtbiBatowmii, nemex, nana, UCNbITaHWUA, NapameTpsbl,
nU3MepeHue, KpenexK, nmnoptosameieHue, 3¢GeKTUBHOCTD.

Sidorov S.A., Zvolinsky V.N. IMPROVING THE STRENGTH CHARACTERISTICS OF THE WORKING TILLAGE
MACHINERY ORGANS BY PROTECTING CERTAIN AREAS FROM INTENSE ABRASIVE WEARS

Abstract. The basic criterion for the onset of the limit state of the working body of the tillage tool, due to the
impact of abrasive soil mass, is the linear wear of the blade along the length, width and thickness of the part. A
similar problem, leading to wear of bolt connections and reduce the tightening force, exists in the areas of fixing
holes. (Research purpose) To develop proposals for the creation of working bodies with structural, material and
technological parameters that provide protection against premature thinning of certain surfaces that severely
affect the level of the required strength characteristics during the long process of operation. (Materials and
methods) The research was heavily load-measures and quick-wear parts tillage tools such as chisels plows, paws
cultivators, naralniki, blades, discs, milling knives, etc. taking into account such problems with importsubstituting
working bodies. (Results and discussion) The main result of the research was the compliance of the studied
objects with the projected technical and technological level for the period up to 2030. The developed materials
science, technological, design and technical solutions are justified from practical, technical and economic points
of view, confi rmed by experimental verifi cation. (Conclusions) The obtained results showed the possibility of
achieving the level of increase in the total operating life of the tested working bodies at least 1.5 times. Obtaining
the necessary economic effect is achieved when the hardness of the base materials of the parts is not lower
than 46 HRC; coating rate of 0.5 cm2/sec; application performance by weight — not less than 60 g/min; the
hardness of the coating is not less than 59 HRC and the coeffi cient of relative wear resistance is not less than
3.5. The cost of manufacturing new parts increased by no more than 70%.

Keyword: material science, tillage, ploughshare, paw, testing, parameters, measurement, fasteners, import
substitution, effi ciency.

fony6es W.I., bbikos B.B., Tony6es M.WU., CnuubiH U.A. AHANTN3 AOOUTUBHOINO OE0PYAOBAHMA OANA 3-D
NEYATU OETANEN

Pedepatr. MupoBbim TpeHZOM W Haubosee AMHAMUYHO pPa3BMBAIOLWMMCA HanpaBieHMEM UNPPOBOTrO
NpPoOu3BOACTBA CTAN0 NPUMEHEHWE agauTUBHbIX TexHonornn (AT). (Uenb nccneposaHua) NpoaHanusmposaTtb
PbIHOK U MoAenu apgantuBHoro obopyaoBaHma gnsa 3D-nevyatv NOAMMEPHbLIX U METANIMYECKUX AeTanewn, a
TaKXe BO3MOKHOCTU MPUHTEPOB 3apyberKHbIX N POCCMIACKUX NPOU3BOAUTENEN ANA U3FOTOBNEHUA U PEMOHTA
Aetanein cenbCKOX03ANCTBEHHOW U 1ECOX03AMCTBEHHOM TexHUKKU. (MaTepmanbl U metoapl) MpoBeaeH aHanus
OTKPbITbIX MHGOPMALMOHHbIX MCTOYHMKOB MO MUCMO/Ib30BaHUIO afAUTUBHBIX TEXHONOMMIA. Bonblwoe BHUMaHWe
YOENEeHO WM3Yy4YeHUI0 M aHanum3y npuHTepoB Ana 3D-neyatw, NpeacTaB/ieHHbIX Ha Pa3/IMYHBIX BbICTaBKaXx.
(PesynbTaThl M 06cyKAeHMe) UccnenoBanm pbiHOK aaaAnTMBHOMO obopyaosaHua ana 3D-neyaTv NoAMMEPHbBIX U
MeTa//INYECKUX OeTanenl. YCTaHOBWUIM, YTO PbIHOK YCTaHOBOK 3D-mevatn Aenutca Ha Tpu cermeHTta. Camble
BbICOKME TeMMbl POCTa OTMeyvatoTcA AnA aewesbix 3D-npuHTepoB. Bropoi Habop TexHoNOrMIA NpeaHasHaveH
ONA co3aaHMA NPOTOTUNOB AeTanei. [ewesble U cpeaHNe MO CTOMMOCTU YCTAaHOBKM O0BbIMHO OPUEHTUPOBAHDI
Ha MOAMMEpHble MaTepuasnbl. YCTAHOBKM BbICOKOTO KJjacca, COCTaBAANOLWME TPETUN CErMEeHT, MO3BOAAIT
W3roTaBiMBaTb NOJMMEPHbIE, MeTa//Indeckme U Kepamudeckue getann. [Mopasnsawowee 604bWLINMHCTBO
peann3oBaHHbIX NpUHTEpoB paboTatoT ¢ noanmepamu. Mo gaHHbIM «MUKpomMeT», 6o/blue BCEro aaaNTUBHbIX
MaLKnH ycTaHoBneHo B CLUA, AnoHun n FepmaHmn. POCCMIACKUIN pPbIHOK aaauTUBHOrO 060pyn0BaHMA TONbKO
HaumMHaeT popmmposaTbca. CornacHo nHoopmaummn Wohlers, ¢ 1988 no 2016 roa 8 Poccuun yctaHosneHo 1,4
NPOLEHTOB BCEX aAAUTMBHbLIX MawuH. MuHnpomtopr Poccum cumtaer, yto B Poccuiickon Pepepaumm
aKcnayaTupyeTca okosio 600-650 npombiwaeHHbIX 3D-NpMHTEPOB, U3 HUX 10% paboTatoT ¢ meTaniom. (BbiBoabl)
MpuBenn xapakTepuCcTUKM Moaeniell NPUHTEPOB 3apyberKHbIX U OTedecTBEeHHbIX NpoussoauTeneli SLA, FDM u
PoLylet. OHM MoryT OblTb MCNOAb30BaHbl A7 W3rOTOBAEHWA M pPeMOHTa JeTanel, B TOM u4ucae
CeNbCKOXO3ANCTBEHHOM U /1Ie6COX03ANCTBEHHOM TEXHUKM.

KntouyeBble cioBa: aAaMTUBHbIE TEXHONOTMKM, 0bopyaoBaHMe, NpuHTepbl, Aetanu, 3D-neyatsb.




Golubev I.G, Bykov V.V., Golubev M.I., Spitsyn I.A. ANALYSIS OF ADDITIVE EQUIPMENT FOR 3D PRINTING OF
PARTS

Abstract. The world trend and the most dynamically developing direction of "digital" production is the use of
additive technologies (at). (Research purpose) To analyse the market and models of the additive equipment for
3D printing of polymer and metal details and also a possibility of printers of foreign and Russian producers for
production and repair of details of the agricultural and forestry and landscape machinery. (Materials and
methods) The analysis of the additive equipment market for 3D printing of polymer and metal parts is given. It
is established that the market of 3D printing installations is divided into three segments. (Results and discussion)
Investigated the market of the additive equipment for 3D printing of polymer and metal details. Established that
the market of the 3D installations - the seals is divided into three segments. Cheap and average cost of
installation is usually focused on polymeric materials. High-class installations, which make up the third segment,
allow to produce polymer, metal and ceramic parts. The vast majority of realized printers work with polymers.
According to "Micromet" most additive machines installed in the United States, Japan and Germany. The Russian
market of additive equipment is just beginning to take shape. According to Wohlers, since 1988 and 2016, Russia
is set to 1.4% of all the additive machines. The Ministry of industry and trade of Russia believes that the Russian
Federation operates about 600-650 industrial 3D-printers, 10% of them work with metal. (Conclusions) The
article presents the characteristics of models of printers of foreign and domestic manufacturers SLA, FDM and
PolLylet and others. They can be used for the manufacture and repair of parts, including agricultural and forestry
equipment.

Keywords: additive technologies, equipment, printers, details, 3D printing.

LWapos B.B., LleHy K0.C. BOCCO3AAHUNE « CAMOXOOA» ®.A. BZIMHOBA

Pedepar. CoxpaHeHMEe TEXHWYECKOrO Hacieaua B BUAE HATYPHbIX 06pPa3LLOB, KOTOPble XapaKTepusytoT
nepenoBble AOCTUKEHWUA NOBOI CTPaHbI, TOBOPAT O €€ BbICOKOM MHTENIEKTYalbHOM M TEXHUYECKOM cTaTyce. B
WUCTOPUN OTEYECTBEHHOIO TPAKTOPOCTPOEHMUA 3MOXaNbHbIM COObITMUEM CTana pa3paboTKa M M3roToBAEHWE
napoBOro [AByXryceHMYHoro TpakTopa ®.A. BAMHOBbIM, KOTOPbIA [AEMOHCTPUPOBANCA B AENCTBMM Ha
BCEPOCCUIMCKOWM BbicTaBKke B HukHem Hosropoge B 1896 roay. 3a pybexom gencreytowme AByXryCeHUYHble
TPaKTOPbI NoABUANCH ToNIbKO B 1905 roay. (Llenb nccneposaHuaA) [lokasaTb M yTBEPAUTb B HAYYHO-TEXHUYECKOM
M MHOOPMAUMOHHOM MpPOCTpaHcTBe 6e3ycnoBHbIM npuoputeT Poccum B U30OpeTeHuM U peanunsaumu
MNPUHUMNNAAbHO HOBOro Cnocoba nepeABuMKeHUs — «ryCEHWYHOro XOoA4a» WM CO34aHMM MepBoro B Mupe
OBYXIYCEHWYHOro TpakTopa. (Matepuansl U metoabl) Mposenn uccnegoBaHue geatenbHoctn ®.A. bavHosa.
MpoaHannM3npoBaam 1 ONUCANU CO34aHHbIE UM OPUTMHA/IbHbIE KOHCTPYKUMU CAMOXOAHbIX MAWWH. (Pe3ynbTaThbl
n obcyaeHune) MNpeanoxnam paccMoTpeTb BO3MOMKHOCTb NOBTOPHOrO M3rotoaeHusa Camoxoga, 4YToObl
[0CKOHaNbHO Pa3obpaTbhCs B €ro TeXHUYECKOM YCTPOMCTBE, B MPUHUMMNAX paboTbl M SKCNAyaTaumu, a TakKe s
noaTeepXAeHUs paboTocnocobHOCTU NEPBOM TAFOBOM MaLWMHbI Poccun. [na pelueHns NocTaBAeHHOM 3a4a4m
TpebyeTcA 3arnNaHyTb B yLWeALWY0 3NOXY, U TWATENbHO U3YUYUTb CYLLECTBYIOLLME HA TOT MOMEHT NPOMbIL/IEHHbIE
npeanpuatua MNoBonxkbsa (mecto, rae »un wm pabotan ®.A. BAMHOB), MX NPOAYKLMIO U MPUMEHsiemble
TexHosoruun. Beaywmeca uccienoBaHUA MOKasbliBalOT, YTO MMEIOLLMECA HAaYYHO-TEXHUYECKUE IUTEPATYpPHbIe
WCTOYHMKM U MacluTabHasa konma Camoxoga No3BOAOT BOCCO34aTh MALWMNHY 6M3KyO K opuriHany. (Boisogbl)
CospaHue peictaytowero obpasua Camoxona byaeT onnueTBopATb coboi NepByto CTYNEHbKY OTEYECTBEHHOTO
TPAKTOPOCTPOEHMUA.

KntoyeBble cnosa: napoBas TexHWKA, Camoxofn, «OeCcKOHeYHbI penbc», MapoBOW ABUraTeNb, MYCEHWUYHbIN
TPAKTOP, KEPOCUHOBBIM ABUraTENb, ABYXTYCEHNUYHAA TEXHMKA.

Sharov V.V., Ttench Y.S. RECREATING THE "CREEP" BLINOV, F.A.

Abstract. Preservation of the technical heritage in the form of full-scale models that characterize the advanced
achievements of any country, talking about its high intellectual and technical status. In the history of the
domestic tractor industry landmark event was the development and manufacture of steam two track tractor F.
A. Blinov, which was shown in action at the all-Russian exhibition in Nizhny Novgorod in 1896. Abroad operating
two-track tractors appeared only in 1905. (The purpose of the study) to Prove and approve in the scientific,
technical and information space the unconditional priority of Russia in the invention and implementation of a
fundamentally new method of movement-the "caterpillar track" and the creation of the world's first two — track
tractor. (Materials and methods) conducted a study of The activities of F. A. Blinov. Analyzed and described the
original designs of self-propelled machines created by him. (Results and discussion) Proposed to consider the
possibility of re-manufacturing the self-propelled Vehicle to thoroughly understand its technical structure, the
principles of operation and operation, as well as to confirm the performance of the first traction machine in
Russia. To solve this problem you need to look into the past era, and carefully examine the existing at that time




industrial enterprises of the Volga region (the place where He lived and worked FA Blinov), their products and
technologies. Ongoing research shows that the available scientific and technical literature and a large-scale copy
of the self-Propelled vehicle can recreate the machine close to the original. (Conclusions) The Creation of the
current model of self-Propelled will represent the fi rst step of the domestic tractor.

Keywords: steam engineering, self-propelled, "infi nite rail", steam engine, crawler tractor, kerosene engine,
two-track engineering.

Kocenko B.B., LLiapos B.B., Lienu 0.C. TPAKTOP AT-75. 3HAMEHUTbIN AONITOXUTEND.

Pedepart. Bbinyck Ha Boarorpaackom TpakTOPHOM 3aBOAE M3BECTHOIO NyCEHMYHOro Tpaktopa AT-75, KoTopbii
Havanca B 1963 r. n npogomkanca snaotb Ao 2009 r. — 3TO ogHa U3 APKUX CTPAHWUL, OTEYeCTBEHHOro
TpakTopocTpoeHus. (Llenb nccneaosaHma) NpoBecTn aHanM3 3Tanos CeEPUMHOro NpounsBoacTea Tpaktopa AT-75
N ero moguouKaunin ¢ pacCMOTPEHUEM COBEPLUEHCTBOBAHMA €0 KOHCTPYKLUMN U 3DEKTUBHOCTU MPUMEHEHUS.
(MaTepuanbl 1 metoabl) OnucaHbl OCHOBHbIE 3Tanbl CO34aHUA TpakTopa AT-75, ero coBeplleHCTBOBAHMA U
MmogepHusaumnn. (PesynbtaTbl U obcyxaeHus) Onpeaenmnn, 4to TpakTopbl cemenctea OT-75 BbINOAHAAN He
TO/IbKO PaboTbl 06LW,Ero Ha3HAaYEeHMSA, HO U UCNOBb30BANUCL Ha MEXAYPALAHON 06paboTKe NPONALUHbIX KYAbTYp,
ybopKe yporkas, MoAuBe, BHECEHUW yaobpeHUI, Ha TpaHcnopTte. WX NMPUMEHSAM U B MPOMBbILIEHHOCTH,
CTPOUTENLCTBE, MeNMOpaunn, Ha Topdpoaobeliue, B Apyrnx oTpacnsax. 3a 46 neT NpoM3BOACTBA 3TOM MalUMHbI OT
AOT-75 po OT-75[ mowHOCTb ee Bo3pocna Ha 47 NpouUeHTOB, 3KCN/IlyaTalMOHHAA Macca yBeanymnnacb Ha 12-18
NPOLEHTOB, HOMWHabHOE TArOBOE ycuaue nogHanocb Ha 15 npoueHToB (¢ 31,4 0o 36 KWMNOHBLIOTOHOB),
MaKcMManbHoe — Ha 23 npoueHTa (c 37 oo 45,7 KMIOHBbIOTOHOB), CKOPOCTb NpK TAroBOM ycunun 27,5-28 kH
BO3poc/ia Ha 28 npoueHToB (¢ 5,41 80 6,9 KNTOMETPOB B Yac), CPOK CNYKObl 40 NEPBOro KanuTaibHOro PeMoHTa
yBenmunnaca sgsoe: ¢ 4 go 8 TbicAY mMoToYacoB. (BbiBoabl) 3a cyeT yAauyHOW KOHCTPYKLUMM U MOCTOAHHOIO
COBEpPLUEHCTBOBAHMA TpaKTop TMna AT-75 cTtan cambiM pacnpoCTPaHEHHbIM ryCEHUYHbIM TPAKTOPOM B Hallei
cTpaHe. Bcero Bonrorpaackuit n MNaBnogapckunii TpakTopHbIe 3aBOAbI BbINyCTUAM 6onee 2,7 MAH TaKUX MaLLMWH.
KntoueBble c/10Ba: N'YCEHUYHbIN CETbCKOX03ANCTBEHHbIM TPAKTOP, TPAKTOPHbLIN 3aBO4, MPOU3BOACTBO, Pa3BUTHE,
COBEpPLUEHCTBOBaHME, MOAEPHM3ALMA, MOANDUKALMM, NOKA3aTeNN.

Kosenko V.V., Sharov V.V., Tsench Yu.S TRACTOR DT-75. FAMOUS PENDANT

Abstract. Release at the Volgograd tractor plant of the known caterpillar dt-75 tractor which began in 1963 and
proceeded up to 2009 is one of bright pages of domestic tractor construction. (The purpose of the study) to
analyze the stages of serial production of the tractor DT-75 and its modifications with the consideration of
improving its design and efficiency. (Materials and methods) Describes the main stages of the creation of the
tractor DT-75, its improvement and modernization. (Results and discussions) Determined that the tractors of
the DT-75 family performed not only General-purpose work, but also used for interrow processing of row crops,
harvesting, irrigation, fertilization, transport. They were used in industry, construction, land reclamation, peat
extraction, and other industries. For 46 years of production of this machine from DT-75 to DT-75D, its capacity
increased by 47 percent, the operating weight increased by 12-18 percent, the nominal traction increased by 15
percent (from 31.4 to 36 kilonewtons), the maximum-by 23 percent (from 37 to 45.7 kilonewtons), the speed
with traction 27.5-28 kN increased by 28 percent (from 5.41 to 6.9 kilometers per hour), the service life before
the fi rst overhaul doubled: from 4 to 8 thousand (Conclusions) due to the successful design and continuous
improvement of the tractor type DT-75 became the most common crawler tractor in our country. In total,
Volgograd and Pavlodar tractor plants produced more than 2.7 million such machines.

Keywords: crawler agricultural tractor, tractor plant, production, development, improvement, modernization,
modifi cation, performance.



