K BOIPOCY TMAI'HOCTHPOBAHNA AKKYMVJIATOPHOM TOIIJIMBHOM CUCTEMBI
J3EJIEU CEJIBCKOXO3ANCTBEHHOI'O HASHAYEHU A

Hrops K.JI., Anekcanap B.M., Anekceit B.M., Cepreit 1./1.

Pedepar. B HacTosimiee BpeMs CyIIECTBEHHAs 4acTh CEIBCKOXO3SHCTBEHHON TEXHHMKHM OCHAICHA JTU3EITbHBIMH
JIBUTATEJISIMU BHYTPEHHET0 cropanus. CyllecTBeHHas 4acTh Au3eliell 000pyIoBaHa aKKyMYJISITOPHON TOILTMBHOMN
ammaparypoi Tuma Common Rail. [lanHas cucrema xapakTepHa paszaeiieHneM (DYHKIHH CO3MaHMs BBICOKOTO
JaBJICHUS U OOecIleueHus: TpeOyeMol XapaKTEPUCTHKH TOILTUBOIOAAYN MEXKIY SJIEMEHTaMH, YTO ITO3BOJISET
obecreunBaTh pa3IUYHbIC €€ XapaKTePUCTHKH MIPU BHICOKOM JIaBJICHHH BIpbIcka TorumBa. OmHako, cucrema CR
MPEIbABJISCT IMOBBIIICHHbIE TPeOOBaHMS K KadyeCTBY TOIUIMBA, 00JalaeT BBICOKOW CTOMMOCTBIO WM HHU3KOM
PEMOHTONPUTOAHOCTRIO. Hambonee HarpyxkeHHBIM U JoporuM y3ioMm (10 37%) B aKKyMyJISTOPHBIX CHUCTEMax
torummBononauu sisisgercs THB/I. B PO meronbl nuarnoctupoBanus cucteM toruuBonogaun CR oTpaboransl He
B moyHON Mepe. [IpuMeHeHne METOIWK IWArHOCTUPOBAHUS TOIUIMBHOW ammapaTrypbl ¢ MHOTOTUTYH)KEPHBIMHU
pacnpenenurenbibiMu THB/] HEBO3MOXKHO, a BCTPOEHHAs] CUCTEMa TEXHUYECKOW TUAarHOCTUKU HE IO3BOJISIET
JIETAIGHO OIEHUBATh TEXHUYECKOE cocTosHHue €€ anmeMmeHToB. HamGonee >ddexkTuBHBIN CIOCO0 KOHTPOIS
TEXHHUYECKOro cocTosiHus cucteMbl CR mpennonaraeT crenaosbie ucnsitanus THB/ n hopcyHOK nipu UX CHATHU
¢ au3ensi, HO ATO yBenmuuBaeT TpynoeMkocTs TO, TP u skcrutyaTta rmonnslie 3atpatsl. JuarnoctupoBanue THB]]
AKKyMYJISITOPHOM TOIUIMBHOM anmnapaTypbl Au3eNe CeIbCKOX035IUCTBEHHON TEXHUKU HEMOCPEACTBEHHO HA JU3ENE
0 TIOKA3aHMSIM TEH30METPUIECKOTO JaTIYMKa ABJICHHUS TOILTUBA MTO3BOJIUT COKPATHUTh 3aTPaThl HA OOIYKUBAHHE
U PEMOHT, a TAaKKE€ COKPATUT BPEMS TMPOCTOSI CEIbCKOXO3IUCTBEHHONW TEXHHKH. METON MUarHOCTHPOBAHMS
OCHOBAH Ha MPUHITUIIC PETUCTPAIIMH U OTICHKH ITYILCAITUH JTABJICHUS B TUAPOAKKYMYIISITOPE TOILTUBHOM CHCTEMBI,
MpH 3TOM HH()OPMATUBHBIM TOKa3aTeleM TeXHW4Yeckoro coctossHuss THBJ[ maHHOW crcTeMBI MOXET SBISTHCA
aMIUIUTY A, epuoj u hopMa KoJieOaHui JaBJICHUS TOILIMBA.

KiroueBbie cioBa: 1aT4MK AaBIEHMS TOIUIMBA, IW3€Nb, aKKyMYJISITOPHAs TOIUIMBHAS ammapaTrypa, common rail,
THIPOAKKYMYJISITOP.

TO THE QUESTION OF DIAGNOSING THE ACCUMULATED FUEL SYSTEM OF AGRICULTURAL
DIESEL ENGINEERING SYSTEMS

Danilov L. K. , Department of Mechanical Engineering and Instrument Engineering of the Engineering Academy
of the Peoples' Friendship University of Russia; Marusin A.V., Department of Mechanical Engineering and
Instrumentation Engineering Academy of the Peoples' Friendship University of Russia; Marusin A. V., Department
"Technical exploitation of vehicles", St. Petersburg University of Architecture and Civil Engineering, Russian
Federation; Danilov S.I., Yuri Gagarin State Technical University of Saratov, Russian Federation Abstract. At
present, a signifi cant part of agricultural machinery is equipped with diesel internal combustion engines. A signifi
cant part of the diesel engines is equipped with common rail fuel equipment. This system is characterized by the
separation of the functions of creating high pressure and providing the required fuel supply characteristics between
the elements, which allows to provide its various characteristics at high fuel injection pressure. However, the CR
system presents increased requirements for fuel quality, has high cost and low maintainability. The most loaded
and expensive node (up to 37%) in the fuel supply systems is fuel injection pump. In Russia, methods of diagnosing
CR fuel delivery systems are not fully worked out. Application of methods for diagnosing fuel equipment with
multiple plunger fuel injection pumps is not possible, and the built-in technical diagnosis system does not allow to
assess in detail the technical state of its components. The most effective way to monitor the technical condition of
the CR system is to test the injection pump and injectors when removing them from the diesel engine, but this
increases the laboriousness of maintenance, technical maintenance and operating costs. Diagnosis of fuel pump fuel
storage equipment of diesel engines of agricultural machinery directly on the diesel engine on the basis of the
pressure gauge of the fuel pressure sensor will reduce the costs for maintenance and repair, as well as reduce
downtime of agricultural machinery. The diagnostic method is based on the principle of recording and evaluating
the pressure pulsations in the hydraulic accumulator of the fuel system, while the amplitude, period and shape of
the fuel pressure fl uctuations can be an informative indicator of the technical state of the fuel pump of this system.

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



MHHOBAIIMOHHBIE TEXHOJIOTMW TEXHWYECKOI'O CEPBHMCA B CEJIbCKOM
XO3A4ANCTBE

nno N.H., Pomanrox H.H., Tomouko H.K.

Pedepar. PaccMoTpeHbl OCHOBHBIC HANpPAaBICHHS COBPEMEHHOTO Pa3BUTHS TEXHUYECKOTO CEPBHCA B CEILCKOM
XO03sICTBE HA OCHOBE NPUMEHEHHS WHHOBAIIMOHHBIX TexHonorui. Hambonee cuibHBIE M3MEHEHUS CBS3aHBI C
pazBuTHeM WHGOPMAIIMOHHBIX W HWHTEIUIEKTYAIbHBIX TEXHOJOTHH, TPHUMEHEHHE KOTOPBIX MPHUBEIO K
KapJIMHAIBHOU peopraHu3alui BCe CHUCTEMBbI TEXHHMUYECKOI'O CEPBHCA, BKIIOUAs TAKUE €€ COCTABIISAIONINE, KaK
TEXHHUYECKOE OOCITy)KMBaHUE, TEXHUYECKAs AUArHOCTUKA, PEMOHT, MaTepHAIbLHO-TeXHUYeckoe oOecreueHune. C
MPUMEHEHUEM QTUTHUBHBIX TEXHOJOTHM CBS3aHbI CYIIECTBEHHBIC MTPEOOpa30BaHMs PEMOHTHOTO MPOM3BOJICTRA.
BHenpeHre HaHOTEXHONOTMH B TEXHHYECKUH CEPBUC TIPUBEIO K CO3/IaHUIO  BBICOKOA((PEKTUBHBIX
HaHOMAaTEPHAaIOB, 0OECIICUNBAIONINX TTOBHIIICHUE HAJIS)KHOCTH CEIbCKOX03iCTBEHHOM TeXxHUKH. KomiekcHoe 1
MPUMEHECHUE WHHOBAIIMOHHBIX TEXHOJIOTUH B TEXHUYSCKOM CEpBHCE, BKIOYas HH()OPMAIMOHHEIC,
HMHTEJUICKTYalbHBIC, aITUTUBHBIC U HAHOTEXHOJIOTHH, IIPUBOIUT K paUKaILHOMY MPE0OPa30BaHUIO BCEH CHCTEMBI
TEXHUYECKOT'0 CEPBUCA, MOCKOIBKY BBI3BIBAET CYHICCTBEHHOE U3MEHEHHUE HE TOJIBKO €r0 TEXHOJIOTMYECKHX, HO U
OpraHU3alMOHHBIX OCHOB. /{1151 yCIEIHOro OCBOCHUS 3TUX TEXHOJIOTUN Ha MPEANPUATUAX TEXHUUECKOTIO CEpBUCA
HE00X0IUMO, HapSAY C TEXHOJIOIHYECKUM MEPEBOOPYKCHUEM, OCYIIECTBIIATh OATOTOBKY COOTBETCTBYIOIINX
CIIEIAIIICTOB.

KJIIO‘IeBbIe CJIOBA: MHHOBAIIMOHHBIC TCXHOJIOTHUH, TeXHI/I‘IeCKI/Iﬁ CepBI/IC, CCJIb-
CKO€ XO3SHCTBO.

INNOVATIVE TECNOLOGIES OF TECHNICAL SERVICE IN AGRICULTURE

Shyla .M., Ramaniuk M.M., Tolochko N.K. Belarusian State Agrarian Technical University, Minsk, Republic of
Belarus Abstract. The main ways of the modern development of technical service in agriculture based on the
innovative technologies are considered. The most important changes are connected with the development of the
information and intelligent technologies resulting in fundamental reorganization of the all system of technical
service including such components as maintenance, technical diagnostics, repairing, logistical support. The
considerable transformations of the repairing production come from the use of the additive technologies. The
introduction of the nanotechnologies in technical service led to the development of the high-effi cient nanomaterials
improving the reliability of the agricultural machinery. The complex use of the innovative technologies in technical
service including the information, intelligent, additive and nanotechnologies provides the revolutionary changes of
the all system of technical service not only because of its technological but its organization basis changes. To
provide the successful development of these technologies at the technical service enterprises it is necessary to
supply the technology modifi cations as well as the relevant specialisttraining.

Keywords: innovative technologies, technical service, agriculture.

CO3JIAHME MHHOBALIMOHHBIX IEHTPOB JUIA CEJLCKOXO3SMCTBEHHOM
TEXHUKU B UYBAILICKOU PECITYBJIUKE

Mummna 3.H., Tabakos IT.A.

Pedepar. PaccMoTpeHBl BONPOCHI, CBA3aHHBIE C COCTOSIHUEM MPOAOBOJILCTBEHHOW Oe3omacHOCTH B UyBamickoit
PecniyOnuke. [IpuBeneHs! psij IEJISBBIX MIPOTPAMM I10 PA3BUTHIO arPOMPOMBIIUICHHOTO KOMIUIEKCA M YBEITUYCHUIO
MPOM3BOJICTBA MPOMYKIIMU CEIBCKOTO XO3SHCTBA M MEPEBOOPYKEHUE PEMOHTHO-TEXHUYECKUX MPEIIPUSTHH U
MacTepCKHX X03siicTB. [IpruBeIeHbI pacdeTsl 0 KOJMYECTBEHHOMY IPOU3BOJICTBY OCHOBHBIX MPOAYKTOB MUTAHUSI
B HATypaJbHBIX 00BEMax Ha IIOCEBHBIX IUIOMIAASIX MYHUIIMIAIBHBIX paiioHoB. Paccuntano HeoOxomumoe
KOJIMYECTBO OCHOBHOU CCIIbXO3TCXHUKH, IMPUBCACHO KOJMYCCTBO MMCIOIIUXCA B OaHHOEC BPEMs TPaKTOPOB U
3epHOYOOPOYHBIX KOMOAaWHOB B pecnyOsnke B cpaBHeHumn ¢ 1990 romom. [lokazaHo, 4YTO mapk
CEIbCKOXO3SIICTBEHHOW TEXHUKM €XKETrOJHO COKpamaeTcs. BbIABIEHO KpailHE HEYAOBJICTBOPHUTEIbHAS
00€eCIeYeHHOCTh CebX03TOBAPOIPOU3BOIUTENICH TEXHUKOW, HU3KHA KO3(P(QHUIMEHT TOTOBHOCTH MAIIHMHHO-
TpakTopHOTO Tapka. CokpamiaioTcss o0beMBbl MOCTABOK HMMIIOPTHOM TEXHHKH. B 3KCIuTyaTannu cokpariaercs
60)1511121;1 J0JI TCXHUKH, HaXO):[SIIlIeI\/'ICSI 3a Mpeacjibl HOPMATHUBHBIX CPOKOB MCIIOJIB30BaHUA, OJJTHOBPEMCHHO PacCcTyT
3aTpaThl HA PEMOHT TEXHUKH. BOJIBITMHCTBO PEMOHTHBIX Pa0OT BBITIOIHAIOTCS B PEMOHTHBIX MACTEPCKHUX CETbCKUAX



TOBapONPOU3BOIUTENCH. B HacTosIIee BpeMs B HAYIHBIX Kpyrax, IEPHOINICCKON ITeUaTH, )KypHajaaxX, Ha HayqHO-
MPAKTUYECKUX KOH(PEPEHIMIX O03BYyUHMBAETCS IpoOJieMa IeIeCO00PAa3HOr0 PEMOHTA CEIbCKOXO03SHCTBEHHOM
TEXHHUKH, CTaBUTCS IMOJ BOIPOCOM HEOOXOIUMOCTh CICHUATH3UPOBAHHOTO PECYpCHOTO PEMOHTA TEXHUKUA U
arperaroB, 4YTO B CBOIO OYEPE/lb B3aMMOCBSI3aHO C BOCTPEOOBAaHHOCTHIO BOCCTAHOBJICHHS, YIIPOUYHCHHS JCTAJICH,
pa3pabOTKOW HOBBIX TEXHOJIOTHH PEMOHTA, HOPMATHBOB. JIJIsI JOCTMKEHUS pe3yIhTaTOB IEJIEBBIX IPOrpaMM
Uysamickoil Pecny0Onmky, HaMH TPEUIOKEHO CO3/IaHNE WHHOBAIIMOHHBIX IIEHTPOB BBICOKOPECYPCHOTO PEMOHTA
TEXHHKH U €€ KOMIIOHEHTOB, YTO KpaiiHe HE00X0JMMO B HACTOAIIEE BPEMS HE TOJIBKO JJIs JAaHHOTO PETUOHA, a JIIs
Bcel Poccumn.

KiroueBrbie ciioBa: arponpoMbBIIUIEHHBIA KOMIUIEKC, PEMOHTHO-TEXHUUECKHUE MPEANPUITHUS, CEIbCKOE X03IUCTBO,
MPOJIOBOJIBCTBEHHAs! 0€30MaCHOCTh, MHHOBAI[MOHHBIC IICHTPHI, BOCCTAHOBJICHHUE, BBICOKOPECYPCHBIN PEMOHT,
CeNbX03TOBAPONPOU3BOINUTENH, KO3 (PUITMEHT TOTOBHOCTH, arpOCPOKH.

CREATION OF INNOVATION CENTERS FOR AGRICULTURAL MACHINERY IN CHUVASH REPUBLIC
Z.N. Mishina, The Federal Agency of scientifi ¢ organizations Federal state budgetary scientifi ¢ institution "The
Federal agricultural research center VIM" Tabakov P.A., Cheboksary Institute (branch) of "Moscow Polytechnic
University" Abstract. The issues related to the state of food security in the Chuvash Republic are considered. A
number of target programs on development of agroindustrial complex and increase of production of agriculture and
rearmament of repair and technical enterprises and workshops are given. Calculations on the quantitative production
of basic food products in natural volumes on the sown areas of municipal districts are given. The necessary quantity
of the main agricultural machinery is calculated, the quantity of tractors and combine harvesters available at present
in the Republic in comparison with 1990 is given. It is shown that the fl eet of agricultural machinery is being
reduced every year. Revealed extremely poor provision of agricultural machinery, low readiness factor of the
machine and tractor fleet. Volumes of deliveries of import equipment are reduced. In operation, a large proportion
of equipment located beyond the normative terms of use is reduced, while the costs of repair of equipment are
increasing. The majority of repair works are carried out in repair shops of rural producers. Now in scientifi c circles,
the periodical press, magazines, at scientifically-practical conferences the problem of expedient repair of
agricultural machinery is sounded, the necessity of specialized resource repair of equipment and units is questioned
that is in turn interconnected with demand of restoration, strengthening of details, development of new technologies
of repair, standards is questioned. To achieve results targeted programmes of the Chuvash Republic, we proposed
the creation of innovation centers the high-life repair of equipment and components that are essential at the present
time, not only for the region but for the whole of Russia.

Keywords: agro-industrial complex, repair and maintenance company, agriculture, food security, innovative
centers, restoration, damage tolerant repair, agricultural producers, availability factor, a tight schedule.

KOHLEIINA ABTOMATU3ALINN CKBO3HOI'O IIPOEKTUPOBAHM
TEXHOJIOTUYECKHUX HPOLECCOB  U3I'OTOBJIEHMA JNETAJIEN ns3
METAJUUIOITPOKATA LA CEJIbBCKOXO3ANCTBEHHOU TEXHUKU

Axynou4 JI.M., Mukirym B.I1., Epmamkesud /[.b.

Pegepar. TexHomornueckue BO3MOKHOCTH COBPEMEHHOTO OOOpPYIOBAaHUS TEPMUYECKOH PE3KH JHCTOBOTO
MaTepHaia, 000pyA0BaHUA Il PACKPOs IPSAMOYTOJIbHBIX AeTallell Ha TMIbOTUHHBIX HOKHHLIAX, @ TAKKE PacKposl
KPYIJIOTO ¥ IPO(QUILHOIO [IPOKATa Ha Pa3pe3HbIX CTAHKAX 3HAUYUTEIbHO PaCUIMPUIIMCh, YTO IIO3BOJISIET BO MHOTHX
CITydasix IPOU3BOANUTE 00PabOTKY OTBEPCTH, OKOH, KOHTYPOB JeTajell OKOHYATEIbHO C 00ECTIeYeHNEM 3aJaHHBIX
4epTeKOM TPpeOOBaHUI TOYHOCTH U IMIEPOXOBATOCTH OBEepXHOCTENH. OTCYTCTBHE MEXaHUIECKOTO BO3ACHCTBHUS HA
o0OpabaTbiBaeMbIli MaTepuall, BO3MOXKHOCTh PACKPOsl CIOXKHBIX KOHTYPOB JIETallell W3 JIMCTOBOI'O Marepualia C
o0ecrieyeHnEM HEOOXOAMMOM TOUHOCTH B3aUMHOTO PACTIONOKEHHSI BBIPE3a€MbIX KOHTYPOB 3arOTOBKH SIBIISFOTCS
MOCBUIKOW MCTIOJIB30BaHUs CIIOCOOO0B TEPMHUUYECKON Pe3KH COBMECTHO C ONEPALUSIMH MEXaHUUECKOH 00paboTKH B
€MHBIX TEXHOJOTHYECKHX Mporeccax. [IpemioxkeHHas KOHLIEMIUS aBTOMATH3aIMA CKBO3HOTO MPOEKTHPOBAHUS
TEXHOJIOTMUYECKUX NMPOLIECCOB U3TOTOBIEHHS JETANCH M3 METAUIONpOKaTa JUIsl CETbCKOXO3SIMCTBEHHON TEXHUKHU
YUUTBIBAET TEXHOJIOTUYECKHUE BO3MOXXHOCTH COBPEMEHHOTO 00OPYAOBaHMS, 0a3UPyeTCsl HA HHTETPALIMIO CHCTEM
CAIIP “Packpoi”, aBromaruzupoBaHHoro mnpoektupoBanusi CAIIP TII MO u CAIIP VYII u Bkimouyaer
CHUCTeMAaTH3alliI0 BXOJHBIX JIAHHBIX, HWCIIOJIH30BAaHHE KOMIUIEKCHBIX TEXHOJOTHYECKHX TIPOIIECCOB M X
(dbopmanu3zanuio, co3aanue equHon 0a3bl naHHbIX. Paspaborana ctpykrypa narerpuposanHoil CAIIP TII packpos



JUCTOBOIO MeTaJllla M MEXaHW4YecKoll o00pabOTKM 3aroTOBOK, OPHUEHTHPOBAaHHOM Ha IIPOEKTUPOBAHUE
TEXHOJIOTHUECKUX IIPOLECCOB B aBTOMaruiyeckoM pexume. HMcnonp3oBanue B CAIIP  xoMmiekcHbIX
TEXHOJIOTHYECKUX IMPOLECCOB HE TPeOyeT BBICOKOW KBadM(PHUKALUKM TEXHOIOroB Hpeanpusatus, Tak kak B KTII
3aj0KeHa 0a3a 3HAHUHM OMBITHBIX crienuanucToB. Llenp HacTosmel paboTel — pa3paboTka KOHLENLUN CHHTE3a
CHUCTEMBI CKBO3HOTO aBTOMATH3WPOBAHHOTO IIPOCKTHPOBAHUS TEXHOJIOTMYECKHX IIPOLECCOB  PacKpos
METaJUIONpPOKaTa U IMOCIEAYIOEH MeXaHMYecKol oOpabOTKH, OIpPEAENIeHUE CTPYKTYphl CUCTEMBI, BXOIHBIX U
BBIXOJHBIX AaHHBIX. CTpykTypa naTerpupoanHoii CAIIP TII Oblia ucnonabp3oBaHa Mpu pa3padOTKe alrOPUTMOB U
nporpaMmMHoro  obecriedenusi. Buenmpenune CAIIP  TII Ha npeanpusTUsix — CeNbCKOXO3SMCTBEHHOTO
MaIIMHOCTPOCHUS MO3BOJUT YJIYYIINTh KadeCTBO TEXHOJOTHYECKHX IPOIIECCOB HW3TOTOBIICHUS AETaled W3
JIUCTOBBIX CTaJIeH, YMEHBLIUTH CPOKH UX pa3paboTku B 3...10 pa3 B 3aBUCUMOCTH OT CJIOKHOCTHU JAETalei.

KnroueBbie cnmoBa. Packpolt JnucTOBOrO Marepuana, MalllMHbl TEPMHUYECKOM PE3KH, KapTa packpos,
TEXHOJIOTHYECKasi TOJrOTOBKa MPOU3BOJICTBA, MEXaHWYecKas 00paboTKa, TEXHOJIOTHYECKUN TpoIlecc, CrucTeMa
ABTOMATU3UPOBAHHOTO MPOECKTUPOBAHUS, YIPABISIIOIINN MaCCUB, KOMIUICKCHASI OIEpalusl.

CONCEPT THROUGH AUTOMATION DESIGN OF TECHNOLOGICAL PROCESSES PARTS OF METAL
FOR AGRICULTURAL MACHINERY

Belarusian State Agrarian Technical University, “LAKSHMI” Scientifi ¢ and Production Ltd. Co. Abstract. Found
that the technological capabilities of modern equipment thermal cutting sheet material, equipment for cutting
rectangular parts on the guillotine shears and cutting round and profile rolling machines to split greatly enhanced.
This allows in many cases to machine holes, windows, paths details conclusively drawing with a certain level of
accuracy and surface roughness. No mechanical impact on the processed material, the possibility of cutting complex
contours of parts from sheet material with the required accuracy the mutual arrangement of the cut-out circuits are
sending a blank using the methods in conjunction with thermal cutting machining operations in a single process.
The proposed concept through design automation of technological processes of manufacturing of metal parts for
agricultural machinery account of technological capabilities of modern equipment, based on the integration of CAD
systems "Cutting" aided design CAM and CAPP systematization and includes input data, the use of complex
technological processes and their formalization, creating a unifi ed database. The structure of integrated CAM
cutting sheet metal and machined workpiece-oriented design process automatically. Using CAD integrated process
does not require highly skilled technologists enterprise as laid down in complex process knowledge base of
experienced professionals. The aim of this work - design synthesis system through-aided design process of cutting
metal and subsequent machining, the defi nition of system structure, input and output data. Structure of integrated
CAM-CAPP was be used in the development of algorithms and software. Introduction of CAM-CAPP agricultural
machinery enterprises will improve the quality of manufacturing processes of parts from sheet steel, to reduce their
development time in 3 - 10 times depending on the complexity of parts.

Keywords. Cutting sheet material, cutting machines, cutting charts, production planning, tooling, processes,
computer aided design, control the masses, complex operations.

I[NIOCTPOEHUE CHUCTEMbI TEXHUYECKOI'O OBCIYXHNBAHNWA HA OCHOBE
METOJOB TPM

AxcenoB A.3., ®atekud B.A.

Pedepar. B cTaThe paccMaTpruBarOTCs BOIIPOCHI TOCTPOCHHSI CUCTEM TeXHIUECKOTo o0cmyxuBanus (TO) Ha ocHOBE
MetonoB TPM (total productive maintenance - BcecTOpoHHsS1 MOAEPKKa MPOU3BoACTBa). B Anonnu B 90-¢ romb
MPOILIOro BeKa Ha MpeaupusaTHAX BHeApsiauch Metoasl TPM. DddextuBHocth cucteMsl TPM moaTBepxnaroT
ycrexu e€ BHeAPSHHS B TakuxX komnaHusx, kak Daimler-Chrysler, Ford, General Motors, Motorola, Philips, Bosch,
Siemens; Toyota, Kodak, Harley - Davidson u np. CioxxHbIe YCIIOBHSI paOOThI CEIbCKOXO03SHCTBEHHBIX MAIIMH
MIPUBOJIAT K MX MTOJIOMKE. MeXaHU3MBbI TEPSIOT CBOM IIEPBOHAYAIBHEIE CBOWCTBA, JAETAJIH MAIlIUH CTAPCIOT U TEPSIFOT
npouHoCcTh. CHIKaeTcs paboTOCTIOCOOHOCTh CENbCKOXO3IUCTBEHHON TEeXHUKH. ISl IPOIIICHUST CPOKOB CITY>KOBI
MallliH B OKCIUTyaTallud HCIOJb3yeTCsl CcUcTeMa OOCITYy)XKHMBaHWS, OCHOBaHHas Ha NPOPHIAKTHYECKOM
o0ciTy>)KuBaHUN TeXHUKH. COBpEMEHHOE, BBICOKOTEXHOJIOTHYHOE 000pynOBaHHE TpeOyeT BBICOKHH YPOBEHb
3HAHWH TIEpCOHAja U COBPEMEHHOM CHCTEMBbl B3aUMOOTHOIICHUSAMH MEXIy paboTHukamu. Meronst TPM MoryT
MPUMEHSTHCS HE TOJBKO Ha IMPOMBIIICHHBIX MPEIIPHUATHAX, HO U B CTPOUTEIILCTBE, TPAHCIIOPTHBIX MTEPEBO3KaX U
T.01. lenp TPM - moBbeicuTh 0011y10 3(()EKTUBHOCTD 3a CYET COKpAIICHUs YHCIa MEepPeHaIaloK, OCTAHOBOK H
mosloMoK. llenecooOpa3Ho HCITONB30BaTh JAaHHBIM METOJ MPU OPraHU3alMH TEXHUYECKOTO OOCTYXHBAaHHUS B



skciutyatanuu. Cucrema noapasymMeBaeT, 4YTO PEMOHTHBIM IIE€PCOHAN HAXOAUTCS B 3KCIUIYaTHPYIOIIMX
OpraHu3allksiX, a LEHTPAIN30BAHHAs CIIy»0a IIOCTOSIHHO paboTaeT IO yNpaBICHUIO U OpraHU3alud B pabOTHI 110
TO. [ns obopynoBaHusi AOMKHBI OBITH OMpPEAENCHBl BUIB U MEPHOANYHOCTh padoT mo TO u pemonrtam. Jlns
PEMOHTHHUKOB JIOJDKEH OBITh BHINOJIHEH aHAIN3 HEMCIPABHOCTEH, XapaKTepHbIX Al 00opynoBanus. Bes cucrema
TO HanpasieHa Ha yCTpaHEHUE NIOTEPh: pabOYEro BPEMEHU, S3HEPIUH, ChIPbs, MATEPUAJIOB U BPEMEHH Ha PEMOHT.
[Mpennoxkensl oboOmaromme mokaszatenu oueHkH. ChopMynmupoBaHBl STambl MOCTPOCHUS W TPHHIMIIBI
(dbopMupoBaHusi CTPYKTyp Ha ocHOBe MeTofoB TPM. Metoast TPM mo3BOnsiOT 00ECIEYUTh HAUBBICIIYIO
3G PEKTHBHOCTh pabOThl TEXHUKHM Ha MPOTSHKCHWH BCETO KM3HEHHOTO Iukia. KitodeBble ClloBa: TEXHUYECKOE
obcyxxuBanue, Meto; TPM, BcecTOpOHHSIS TTOJIEpKKa MPOU3BOJICTBA, 00OCITY)KWBAaHHE TEXHUKH B OKCILTyaTallHH,
IJTAHOBONPEAYNPEUTEIBHBINA PEMOHT.

CONSTRUCTION OF THE MAINTENANCE SYSTEM BASED ON TPM METHODS

Aksenov A.Z., Fatkin V.A., Federal state budgetary scientific institution "The Federal agricultural research center
VIM» Abstract. The article examines the construction of systems of technical maintenance that based on the
methods of TPM (total productive maintenance). In Japan, in the 90-ies of the last century, the enterprises
introduced the methods of TPM. The effectiveness of the TPM system confirm the success of its implementation
in companies such as Daimler-Chrysler, Ford, General Motors, Motorola, Philips, Bosch, Siemens, Toyota, Kodak,
Harley — Davidson etc. Complex working conditions of agricultural machinery lead to their failure. Mechanisms
lose their original properties, machine parts age and lose strength. The efficiency of agricultural machinery is
reduced. To extend the service life of machines in operation, a maintenance system based on preventive
maintenance of equipment is used. Modern, high-tech equipment requires a high level of knowledge of staff and a
modern system of relationships between employees. The methods of TPM can be used not only in industrial
enterprises, but also in construction, transport, etc. The purpose of the TPM is to improve overall efficiency by
reducing the number of changeovers, stops and breakdowns. It is advisable to use this method when organizing
maintenance in operation. The system implies that the maintenance personnel are in the operating organizations,
and the centralized service is constantly working on the management and organization of work on the. For the
equipment types and frequency of works on maintenance and repairs shall be defined. For repairmen should be
performed fault analysis, typical equipment. The whole system is aimed at eliminating losses: working time, energy,
raw materials and time for repair. The generalizing indicators of an assessment are offered. Stages of construction
and principles of formation of structures on the basis of methods of TPM are formulated. Methods of TPM allow
to provide the highest efficiency of work of equipment throughout a life cycle.

Keywords: maintenance, TPM method, comprehensive production support, maintenance of equipment in operation,
preventive maintenance.

CIIOCOBb JUCTAHIMOHHOI'O MOHUTOPHUHI'A HAJZIEJXKHOCTHU
CEJIbCKOXO3SMCTBEHHOM TEXHUKM C  WCIOJIb3OBAHUEM CHUCTEM
GPS/TJIOHACC

Kocromaxua M.H., Boponos A.H., Kyp6anos P.K.

Pegepar. B crathe mpencrtaBieH aHaln3 CUCTEM AWCTAHUIMOHHOTO MOHUTOPUHIA TEXHHUUYECKOTO COCTOSHHS
MAaIIMHHO-TPAKTOPHOTO MapKa, PACCMOTPEHBI BOZMOKHOCTH Hanbouiee pallioHaIbHOTO TPUMEHEHHE 3TUX CHCTEM
st coopa MH(OPMALMU O HAASKHOCTH MOOHIIBHOM CEIhCKOXO3SAHCTBEHHON TeXHUKU. B craTthe paccMOTpeH
MPUHOMIT Pa0OTHl CHCTEM OUCTAHIIMOHHOTO MOHUTOPHHIA, AUATHOCTUKU M MPOTPAMMHUPOBAHUS TSI BBISIBICHUS
NPUYMH BO3HUKHOBEHHUS HEUCTPAaBHOCTEHW CEIbCKOXO3SHCTBEHHOW TEXHHUKU. PaccMOTpeHBI BO3MOXKHOCTH
Haunboliee palMOHAIFHOTO NPUMEHEHUE 3TUX CHCTeM sl cOopa HMHPOpPMALMK O HAJCKHOCTH MOOHIBHOM
CEJIbCKOXO3SIMCTBEHHOM TEXHUKU. YCTAHOBJIEHO, YTO CHCTEMbl MOHHUTOPUHIa IO3BOJISIIOT OOECHEUUTh
aBTOMATHU3MPOBAHHBIM KOHTPOJIb HEOOXOAMMBIX [IAPAMETPOB TEXHUYECKOTO COCTOSIHUSI arperaToB U y3J10B MaIlluH
1 MEXaHNU3MOB, UCITIOJIB3YEMBIX JJI ITIOMCKA ITPUYHMH BOSHUKHOBCHUA OTKAa30B TEXHUKH, B IICPUOJ €€ OKCIUTyaTallun
Ha OCHOBE JIOKYMCHTUPOBaHHUS (PaKTOB pabOTHI MallIMHBI B aBAPUUHBIX WM NPEaBapUHHBIX PeXUMax padoThl, 32
cyeT obecneyeHHss aBTOMATHU3UPOBAHHOTO KOHTPOJS HAXOXKICHHS B AOMYCTHMBIX Ipefenax HeoOXOAMMBIX
KOHTPOJUPYEMBIX TapaMeTpoB. [IpUMEHUTENBHO K CEIbCKOXO3SHUCTBEHHOW TEXHUKE, JJIi MOBBIIIECHUS
3(1)(1)GKTI/IBHOCTI/I €€ HCIIOJIb30BAaHHUA U 066CHC‘IGHI/I$I COXPaHHOCTH €€ OKCILTyaTallMOHHBIX CBOMCTB Ha 3aJaHHOM
YpOBHE, 1IeJIeco00pa3HO COOMpaTh JaHHBIE O HAJICKHOCTH, UCIIONB3Ys HH(MOPMAINIO 00 H3MEHEHUH €€ TeKYIIETO
TEXHUYECKOTO COCTOSIHHSI, TIOCPEICTBOM HEMPEPHIBHOIO MOHHUTOPHHTA IMapaMETPOB TEXHHUYECKOTO COCTOSHUS



XapaKTepU3yIoLIUX HU3HOC JeTajed U conpspkeHui. J[ns mojydeHus JaHHBIX W3MEPEHUN, KOHTPOJIUPYEMBIX
JUArHOCTUYECKNX M PEXHMMHBIX IapaMeTpoB, IEIecO00pa3HO HCMoNab30BaTh AaHHble ¢ CAN-muHBI, a 1is
HEOCTAIOIINX MMPUMEHSATh aHaJIOTO-II(pOBLIe peodpa3oBarenu (HaTunku). Ha ocHOBE MONTydYeHHBIX JaHHBIX O
TEKYILEM TEXHUYECKOM COCTOSIHUM MAITNHBI U HAJIOKEHHOU CUCTEMO TOMYCKOB, MOXKHO OILICHUTH B IOIYCKE WK
HE B JIOMyCKE KOHTPOJHPYEMBIil MapaMmeTp, ONpeAeinTb KOJIWYECTBO OCTaBIICHCs HapabOTKM 0 OTKasa, a Ha
OCHOBE JIAaHHBIX 00 OTKa3aX MOCTPOUTH 3aKOH PacTIpeNIeNICHUsI JUTSl TPYII OJTHOMMEHHBIX JIETANIeH U CONPSDKCHHUM,
YTO B KOHEYHOM HTOT€ MO3BOJIUT COOMPATH JaHHBIE O HAJAEKHOCTH TeXHHUKHU. KiTtoueBble ClIOBa: MOHUTOPUHT
TEXHUYECKOTO COCTOSHUS, TapaMeTp TEXHHYECKOTO COCTOSTHHS, TPEKep, Pecypc, OTKa3, OKa3aTeIl HaJeKHOCTH.

METHOD OF REMOTE MONITORING RELIABILITY OF AGRICULTURAL MACHINERY USING GPS /
GLONASS SYSTEMS

Kostomahin M.N., Voronov A.N., Kurbanov R.K., Federal State Budget Scientific Institution "Federal Scientific
Agro-Engineering Center VIM"

Abstract. The article presents the analysis of remote monitoring systems for the technical condition of the machine
and tractor fl eet, the possibilities of the most rational application of these systems for collecting information on the
reliability of mobile agricultural machinery are considered. The principle of operation of remote monitoring,
diagnostics and programming systems to identify the causes of faults in agricultural machinery is considered in the
article. The possibilities of the most rational application of these systems for collecting information on the reliability
of mobile agricultural machinery are considered. It is established that the monitoring systems allow to provide
automated monitoring of the necessary parameters of the technical state of the aggregates and components of
machines and mechanisms used to search for the causes of equipment failures during its operation on the basis of
documenting the operation of the machine in emergency or pre-emergency operation modes, automated control of
the presence within the permissible limits of the necessary controlled parameters. With regard to agricultural
machinery, to increase the effi ciency of its use and to ensure the safety of its operational properties at a given level,
it is advisable to collect reliability data using information on changes in its current technical condition, by
continuously monitoring the technical condition parameters characterizing the wear of parts and interfaces. To
obtain measurement data, monitored diagnostic and mode parameters, it is advisable to use data from the CAN bus,
and for the missing, use analog-to-digital converters (sensors). Based on the received data on the current technical
condition of the machine and the imposed tolerance system, it is possible to assess the admissible or unacceptable
controlled parameter, determine the amount of the remaining operating time to failure, and on the basis of failure
data, construct a distribution law for groups of like parts and interfaces, Finally, it will allow to collect data on the
reliability of equipment.

Keywords: agricultural machinery, technical condition monitoring, technical condition parameter, tracker, resource,
failure, reliability indicators.

HEPCIIEKTHUBbI COBEPIIEHCTBOBAHMA TEXHUYECKOI'O COIIPOBOXIEHWA
CEJIbCKOXO3AMCTBEHHOM TEXHUKM B TEYEHUNW XW3HEHHOI'O IIMKIIA
MAIINH

Mumna 3.H.

Pedepar. PemonTHas 06a3za CENBCKOTO XO3SAHCTBA COCTOUT W3 PEMOHTHBIX CIYy)KO © TIPEeANPHUATHH,
00€eCIeunBaOIMNX BBIMIOJHCHUE BCETO 00beMa paboT MO MOACpKAHWUI0 MAITMHHO-TPAKTOPHOTO TapKa B
paboTocmocoOHOM coCTOSTHUU. PeMOHTHO-00CTy ) KuBatomas 0aza npeaHa3HaueHbI JJIs IPOBEACHUS TEXHUICSCKOTO
o0CITy)XKMBaHHS, KaK MEJIKOT0, TaK U KPYITHOTO PEMOHTA, TPOBEJCHHS JUATHOCTUPOBAHUS M YTHIU3AIINN TSXHUKH.
BONBIMMHCTBY CENTbCKOXO3IUCTBEHHBIM MPEATPUITHIM 3aKyIaTh 3apyOSKHYIO CETbX03TEXHHUKY IOporo. Takum
MPENNPUITASIM HYXKHAa HEI0pOorasi OTEYeCTBEHHAs TEXHHKA, IMPUCIIOCOOJICHHAS K BOCCTAHOBIICHUIO M PEMOHTY
CBOMIMH CPEJICTBAMH WJIM CBOCH CHUCTEMOI OOCIY>KMBAaHUS M PEMOHTA, YTO 3HAYUTEIHHO JEIIEBIEC CTOMMOCTH
camoii TexHukW. OIHAKO OTKA3aThCA IIOJHOCTBIO OT MMIIOPTHOM CEITHCKOXO3SHCTBEHHON TEXHUKH
Helleecoo0pa3Ho, TaK Kak OHa HMeEeT CBOM mpeumyiiectBa. CenbCKOXO3SHCTBEHHAs TEXHHUKA TpedyeT
MMOCTOSTHHOTO OOCTYyXHBaHHsSI W PEMOHTa H3-3a cTapeHus. OnHAa W3 OCHOBHBIX IIIarOB Ha MYyTH MOIbeMa
arponpoOMBIIVIEHHOTO KOMIUIekca Poccuu ABISIETCS OCHAILIEHHE CEIbCKOXO3AMCTBEHHBIX MPEANPUATUI
COBPEMECHHBIMH MAaIlTMHAMH M MEXaHU3MaMH, OCBOCHHC WHHOBAITMOHHBIX TEXHOJOTUNA W NOCTWKCHHHA HAydHO-
TEXHHYECKOT0 TMpOorpecca B WHKEHEPHO-TEXHUIECKOM OCHameHnn. HeoOX0oaMMo MCTIOIh30BaTh BECh KOMILIEKC
PEMOHTHO-00CITY)KHBAIOIIUX BO3JIEHCTBHIA, 00ECIEUYNBAIONUX BHICOKO PECYpPCHBI PEMOHT W OOCITy>KHWBaHUE.



BaxupiMu (pakTopamu mpu 3TOM JOJDKHBI CTAaTh YIYYIIEHHE TEXHHYECKOTO COCTOSHUS MAaITMHHO-TPAKTOPHOTO
MapKa, MOBBIIIEHHE KAa4eCTBA PEMOHTA Y3JIOB M arperaTtoB CEIbCKOXO3SHCTBEHHON TEXHHKH W CBOEBPEMEHHOE
MIPOBEJICHIE PECYPCOCOEPET A0S IKOIOTOOPUEHTUPOBAHHON yTHIM3AINH CEITLCKOX03IHCTBEHHON TEXHUKH. UTO
MO3BOJIUT ONEPATHUBHO OOECIICYUTh CEIhCKOXO3SHUCTBCHHBIX TOBAPONPOU3BOAUTENCH OTPEMOHTHUPOBAHHOM
paboTOCIIOCOOHOH TEXHUKOW, TTOBBICUT KayeCTBO TEXHMYECKOH 3KCIUTyaTal[il MAlIMHHO-TPAKTOPHBIX MapKOB, a
TaKXe MOBBICHT KOA(MPHUIMEHT TEXHNUECKOH TOTOBHOCTH MAIlIMH M arperaTos.

KiroueBele cioBa: WHHOBAIlMOHHBIC LEHTPBI, BBICOKO peCprHBIﬁ PEMOHT, BOCCTAHOBJICHUEC, YTWUJIM3allMsd,
MHXCHCPHO-TCXHUYCCKAasA CUCTEMA, CEIbCKOXO3SICTBCHHEIC TOBApOIPOU3BOAUTEIIN.

THE PROSPECTS OF IMPROVEMENT OF TECHNICAL ESCORT OF AGRICULTURAL MACHINERY
DURING LIFE CYCLE OF CARS

Mishina Z.N., senior research associate «Federal State Budgetary Scientific Institution «Federal Scientific
Agroengineering Center VIM», Moscow Abstract Agriculture occupies a special role among branches of social
production, being a considerable link of national economy in general. The repair base of agriculture is the system
of the repair services and enterprises providing performance of all amount of works on maintenance of the machine
and tractor park in operating state. The repair serving base are intended for carrying out maintenance, both a small,
and heavy repair, carrying out diagnosing and utilization of the equipment. To the majority to the agricultural
enterprises to buy foreign agricultural machinery expensively. Such enterprises need the inexpensive domestic
equipment adapted for restoration and repair by the means

or the system of service and repair that costs of the equipment are much cheaper. However, it is inexpedient to
refuse completely import agricultural machinery as it has the advantages. Agricultural machinery demands constant
service and repair because of aging. One of the main steps on the way of growth of agro-industrial complex of
Russia is equipment of the agricultural enterprises by modern cars and mechanisms, development of innovative
technologies and achievements of scientific and technical progress in technical equipment. It is necessary to use all
complex of the repair serving influences providing high-resource repair and service. Improvement of technical
condition of the machine and tractor park, improvement of quality of repair of knots and units of agricultural
machinery and timely carrying out resource-saving ekologooriyentirovanny utilization of agricultural machinery
have to become important factors at the same time. What will allow to provide quickly agricultural producers with
the repaired efficient equipment, will increase quality of technical operation of machine and tractor parks and also
will increase coefficient of technical readiness of cars and units.

Keywords: innovative centers, high-resource repair, restoration, utilization, recycling, technical system, agricultural
producers.

OBOCHOBAHME IIAPAMETPOB HAXWMHOI'O AIIIIAPATA CTPUTAJILHOU
MAIINHKN

PycakoB A.H., Typren6aes M.C., Ammokos A.B.

Pedepat. B nactosmel pabore 060CHOBaHBI NapaMeTpbl YCOBEPIIEHCTBOBAHHOIO BEPTUKAJIbHOIO Ha’KUMHOTO
anmapaTta CTpUranbHOM MamnHKWA. CONOCTaBIE€HBI Ba YCTPONCTBA: HAKJIOHHBIA Ha)XKUMHOM MEXaHM3Ma H
BEPTUKAIBHBIN, YTO 00YCIOBICHO MOBBILIICHHEM Y(PPEKTUBHOCTH U HAAEKHOCTH Ipoliecca CTPHXKKH oBell. JlaHna
OTICHKA ITOKa3aTeJIeH PaBHOMEPHOCTH M YCWIMN TPHXKATUS HOXa K TpeOéHke. Ha ocHOBaHWM HCCIEIOBaHMIA
HaAEKHOCTH CTPUTAIBHBIX MAIIMHOK YCTAHOBJIEHO, YTO B HAKJIOHHOM HQXMMHOM MEXaHU3MeE MPH dKCILTyaTaIiH
M3-3a TEPEeTOYEK HOXa M HM3HOCA IIAPHUPHBIX COECOUHEHHH CO3[JaETCsl HEPAaBHOMEPHOCTb NPWXKAaTHA HOXa K
rpe6énke paBHas 135,5 H (pasHuiia mMexay MakCHMalbHBIMH W MUHHMAaJIbHBIMH YCHIHAMH). PaBHOMEpHOCTH
o0ecrieynBaeTCs JIMIIb B TOM CIllydae, €ClIi BepXHssl TOJIOBKa HAXKUMHOTO CTEPIKHSI M IIapoBasi TOJIOBKA HEHTPa
BpallleHHsl phlyara JekaT Ha OJHOM OCH, NMEPIECHAUKYISIPHOW IUIOCKOCTH TpeOEHKH. M3MeHeHHe reoMeTpuu
W3HOIIEHHBIX JAETaje, a TEM CaMbIM KHHEMATHKH IPHKHAMA, CO3JAaET HEPaBHOMEPHOCTh, BCIEACTBHE YETO
HapyIIaeTcss TEXHOJOTHYECKUH MPOIecC pe3aHus (IepcTh MHETCA, a HE pekeTcs). B KOHCTPYKIIMN MAaIIUHKH C
BEPTUKAIbHBIM HAXUMHBIM MEXaHH3MOM, PAaBHOMEPHOCThH MPIXKATUSl HOXKA K I'peOEHKE NOCTUraeTcs TeM, 4TO
Ha)KHUMHOH CTEP)KEHb UMEET KOJIEHUaTYI0 (hOpMy, a ero BEpXHsIs FOJIOBKA U LICHTP BPaIlCHH phlyara BCeraa JexaT
Ha OJHOHM OCH, MEPHEHIUKYISIPHON K TUIOCKOCTH TpeOEHKH. BenmunmHa HEpaBHOMEPHOCTH INPHXKATHS HOXA K
rpeOeHKe, B TPaHMIIAX CO3/IaBaCMbIX YCUJIUH, COCTABIIET B cpeaneM He Oosee 40 H, uTo B 3 pa3za MeHbIIIe 4eM B
MalIMHKE C HAKJIOHHBIM HAKUMHBIM MEXaHH3MOM. BBISIBIEHO, YTO BEPTHUKAIbHBIA HAKMMHOW MEXAHH3M JUIS



nepejiadyy OIMHAKOBOIO JIABJICHUS Ha HOXK MTOCPEICTBOM HAXKMMHOM Taiky 4epe3 KOJIEHYAThIN YIIOPHBIN CTEpKEHb
Tpatut Ha 13,5 % MeHbpmie ycuiamii, YeM HakKJIOHHBIA. Mcxoms W3 3TOrO, OOJNerdaercs TpyH CTpUTAs.
PexoMeH10BaHbI 3HAYCHUS CTETICHU HEPABHOMEPHOCTH NPUKATHS HOXA K TPEOEHKE I CTPUTATHHBIX MAIIMHOK B
mpenenax 6 = 0,25 - 0,28.

KnroueBble cioBa: cTpurajibHas MalllMHKA, HAKJIOHHBIA W BEPTUKAIbHBIM HAaXUMHOW ammapar, yCWIHus U
PaBHOMEPHOCTh NPWKATHS, HANIEKHOCTH, HOX, TpeOEHKa.

JUSTIFICATION OF PARAMETERS OF THE PRESSURE APPARATUS OF SHEARING MACHINES
Rusakov A. N., Turgenbaev M. S., Amshokov A. V. Federal state budgetary scientifi c institution

The Federal agricultural research centre VIM Russia, Moscow Abstract. In this paper, the parameters of the
improved vertical pressing device of the shearing machine are justifi ed. Correlated two devices: an inclined push
mechanism and a vertical, which is due to increased effi ciency and reliability of the shearing process. The
estimation of uniformities and efforts of pressing the knife to the comb is given. On the basis of studies on the
reliability of shearing machines, it is established that in an inclined pressure mechanism, due to knife rewinds and
wear of the hinge joints, the knife is pressed unevenly to the comb equal to 135.5 N (the difference between the
maximum and minimum forces). Uniformity is provided only if the upper head of the pressure rod and the ball head
of the center of rotation of the lever lie on the same axis perpendicular to the plane of the comb. Changing the
geometry of worn parts, and thus the kinematics of the clamping, creates unevenness, as a result of which the
technological process of cutting is broken (the wool is creased, and not cut). In the design of the machine with a
vertical push mechanism, the uniformity of pressing the knife against the comb is achieved by the fact that the
pressure rod has a cranked shape, and its upper head and the center of rotation of the lever always lie on one axis
perpendicular to the plane of the comb. The magnitude of the unevenness of pressing the knife against the comb,
within the limits of the forces created, is on the average no more than 40 N, which is 3 times less than in the machine
with an inclined push mechanism. It was revealed that the vertical pressure mechanism for transferring the same
pressure to the knife by means of a pressure nut through the crank thrust rod spends 13.5% less effort than the
inclined one. Proceeding from this, the work of the shearer is facilitated. Recommended values of the degree of
unevenness of pressing the knife to the comb for shearing machines within the range & = 0,25 - 0,28.

Keywords: shearing machine, inclined and vertical pressing device, effort and uniformity of pressing, reliability,
knife, comb.

N3MEPEHUE KPYTAIIETI'O MOMEHTA JIBUT'ATEJIA BHYTPEHHET'O CTOPAHUA

AxcenoB A.3., Ceprees H.H.

Pegepar. OmauM U3 BakKHEHIIMX MapaMeTPOB, MO3BONAIOUINX CYIUTh O COCTOSHHM JIBUTATENsl BHYTPEHHETO
CropaHus, SBJISETCS pa3BUBAaeMblii UM KpyTsaiuil MoMeHT. CymiecTByeT OOJbIIOE KOJIMYECTBO METOIOB U
YCTPOMCTB Ul U3MEPEHUS KPYTSIEro MoMeHTa. OHaKo B OONBIIMHCTBE CBOEM BCE 3TH YCTPOMCTBA JOCTATOYHO
CIIOKHBI U joporu. Llenpio paboTHl siBIsieTCs pa3padoOTKa Mano3aTpaTHOW METOIUKM H3MEPEHUs! KPYTSILETO
MOMEHTa, pa3BUBAEMOT0 JBHUraTejeM BHYTPEHHErO CrOpaHus MpH €ro 0O0KaTKe W MCIBITAaHUAX, Pealn3yeMoi Ha
JIETKOJIOCTYIIHOW 3JIeMeHTHOM Oa3e. 1l M3MepeHus KpyTALlero MOMEHTa Haubojee YacTo HCIOJIb3yeTCs
TOPCHOHHBIN CcHoco0, OCHOBAaHHBIA HAa M3MEPEHWH yIiIa 3aKpy4YUBaHUS COETUHHUTENHHOrO Basna. OmHMM U3
pacmnpoCcTpaHeHHBIX METOJIOB M3MEPEHMsT TOPCHOHHOH aedopmanmy Baja SBISETCS METOJ OCHOBAHHBIA Ha
MPUMEHEHUH HW3MEPHUTEIHHOTO TEH30METPHYECKOI0 MOCTa, TE€H30PE3UCTOPHl KOTOPOTO HAKJIEEHBI IO JIMHHUH
neopManyy Ha TOBEPXHOCTH CKPYYMBAEMOTO Baja M HampaBJICHBI Mo/ yriioMm 45° k ero ocu. V3aMepuTenbHbIH
MOCT IHUTAIOT Yepe3 TOKOCHEMHOE YCTPOWCTBO, OT HAaAeKHOW pabOThl KOTOPOro 3aBHUCHT TOYHOCTD
paccMaTpuBacMbIX H3MepeHuil. Hanmune CKONB3SIUX KOHTAaKTOB B HM3MEPHUTENBHOM LEend Hpudopa CIyKHT
HACTOYHMKOM CIIy4alHBIX IOIPEIIHOCTEN B H3MepeHusx. lIpuHIMN neUCcTBUS NPEIJIOKEHHOTO H3MEPUTENS
KpYyTAILIET0 MOMEHTA OCHOBAH Ha UCTIOIb30BAHUH TEH30METPUIECKOTO MOCTa, HAKIIEEHHOT'0 Ha TOBEPXHOCTH BaJa,
HCIBITHIBAIOIIETO TOPCUOHHYIO Harpy3Ky, MUHUATIOPHBIX MOAYJIEH CIIEHUAIM3UPOBAHHOTO YCUIIUTENS CUTHANA C
tenzoxatunkoB HX711, mukpokontpomiepa ATMEGA 328, mepenatuvnka curraioB mno paaunoxanamy HC12,
OTJIMYAIOIIUXCSl MallbIMU Ta0apuTaMl, W HU3KOH CTOMMOCTBIO. OTH MOJAYIH BMECTe C MallorabapuTHBIM
HMCTOYHUKOM THTaHUA TaKXkKe 3aKpEIUIAIOTCS Ha BpaIalolEMCs COSAMHHUTENBHOM Balny. Ha mpueMHoN cTopoHe
nHpOpMaLUs TiepellaeTcs NPUEMHHUKOM curHana mo paauokanany HCI12, mpenBaputensHO oOpaOarbiBaeTcs
mukpokoHnTpoiepom ATMEGA 328 u, B Buzae yAoOHOM Ui Tepenadd, MOCTyMaeT Ha PEerUCTPUPYIOLIUIl
kommbioTep. Takum 00pa3om, ycTpaHsIeTcss OCHOBHONH HEAOCTATOK M3MEPEHHS KPYTSIEr0o MOMEHTa C IIOMOLIBIO



TEH30JJaTYMKOB — HEOOXOIMMOCTh Pa3MeIIeHHUs] TOKOChEMHOTO YCTPONCTBA Ha COSIMHUTEIBHOM Bally. B kauecTse
COCJIMHUTENIHHOTO BaJla, CIBITHIBAIOIIETO TOPCHOHHbBIC HATPY3KH MOKHO TIPUMEHHUTH OOBIYHBIN KapJIaHHBIH BaJl.
YcTpoiicTBO KamuOpyeTcss o CTaHAAPTHOW JUIi OOKAaTOYHBIX CTEHJIOB METOJUKE C MOMOIIBI TapUPOBAHHBIX
ppiUaroB u rpy3oB. OOmas CTOMMOCTh TOKYIHBIX KOMIUICKTYIOIIMX W3JeIui (MoIysiel) M MaTepualioB,
HEOOXOAMMBIX JIJISl PeaTU3alliK TaKOT0 YCTPOHCTBA, HE MPEBHIIIACT 2 THICSY pyOIICH.

KiroueBbie ciioBa: JU3eNbHBIN JBUTaTEIh, UCTIHITAHUS, U3MEPEHHE KPYTSIIEr0o MOMEHTA

THE TORQUE MEASUREMENT FOR THE INTERNAL COMBUSTION ENGINE

Aksenov A. Z., Sergeev N. N. Federal scientific Agroengineering center VIM, Moscow Abstract. One of the most
important parameters to estimate the state of the internal combustion engine is its torque. There are a large number
of methods and devices for measuring torque. However, most of these devices are quite complex and expensive.
The aim of the work is to develop a low-cost method for measuring the torque developed by the internal combustion
engine during its running-in and testing, implemented on an easily affordable hardware components. The most used
method for the torque measurement is the torsional analysis, which is based on the twist angle measurement of the
connecting shaft. One of the common methods for the shaft torsional deformation measuring is a method based on
the strain gauge bridge usage, which resistive strain sensors are glued along the deformation line on the twisted
shaft surface and aligned at an angle of 45° to its axle. The measuring bridge is fed through a current collecting
device and the measurements accuracy depends on its reliability. Sliding contacts present in the device measuring
circuit are the source of random errors in the measurements. The operating principle of the proposed torque meter
is based on the use of the strain gauge bridge, glued to the surface of the shaft under torsional load, miniature
modules of the specialized signal amplifier for the strain-gauge sensors HX711, ATMEGA 328 microcontroller,
and HC12 radio signal transmitter, characterized by small dimensions and low cost. These modules, together with
a small-scale power source, are also attached to the rotating connecting shaft. On the receiving side, the information
is accepted by the HC12 radio signal receiver, pre-processed by the ATMEGA 328 microcontroller and then
transmitted to the recording computer in a form convenient for transfer. Thus, the described method obviates the
main limitation of the torque measurement method based on the strain-gauge sensors use — the need to place a
current collector on the connecting shaft. A conventional propeller shaft could be used as a connecting shaft under
torsional load. The device is calibrated according to the standard method for the running test stands by means of
calibrated levers and weights. The total cost of the purchased components (modules) and materials required for the
device implementation does not exceed 2 thousand rubles.

Keywords: diesel engine, tests, torque measurement.

JIABYXTOIUVIMBHAA AKKYMVYJIAATOPHASA CUCTEMA ITMTAHUA AJI1 ABTOMOBMJIA
VA3 TTIATPUOT

Tumoxun C.B., Cnunsia U.A., borateipés I1.B.

Pedepar. OOGocHOBaHAa aKTyalbHOCTh WCIIONB30BAHUS B JIBUTATENSAX BHYTPEHHETO CrOPAaHUS CMECEBBIX
PacTUTEIHbHO-MHUHEPAIBHBIX TOIUIMB, B TOM YHCJIC Ha aBTOMOOWJIBHBIX TU3ENSIX C aKKyMYJSTOPHOW CHUCTEMOMN
mutanus tuna Common Rail. K npeumyimectBaM cMeceBOro TOIUTUBA OTHOCHUTCS MPOCTAasi TEXHOIOTHS €ro
MPUTOTOBJICHUS, KOTOPAsi MOKET OBITh pealli30BaHa KaK B CTAIIMOHAPHBIX YCIIOBHAX, TaK U HA OOPTY MOOMIIBHBIX
MamvH. [lpuroroBrieHue Ha OOPTY MallMH MMEET PSJ MPEUMYIIECTB AKCIUTYaTalIMOHHOTO W 3KOHOMHYECKOTO
XapaKTepa, B YACTHOCTU MUMEETCS] BO3MOKHOCTh KOPPEKIUHU COCTaBa TOIIMBA B 3aBUCHMOCTH OT HArpy30YHOTO
pexxuma u apyrux dakropoB. OJTHAKO U3BECTHBIE CUCTEMBI 00JIA/IAIOT CYIECTBEHHBIMH HEJIOCTATKAMH, TAKHMHU
KaK HECTaOMJIBLHOCTH MPOIIEHTHOTO COOTHOIIEHHS W KayecTBa CMEIIMBAHUS KOMIIOHEHTOB, U3MEHEHHE IITaTHOU
CXeMBl ¥ YCJIOBHU pabOThl JMHUM CIWBA, MOBBIIEHHOE SHEProONOTpeONIeHe W Ap., 3aTPYAHSIOMUMH HX
MPaKTUIEeCKOE UCTIONb30BaHue. PazpaboTana ABYXTOIUIMBHAS CUCTEMa MMUTAHUS, BKIIOYAIONIAs B ce0s IITATHYIO
CHCTEMY IUTAHHUS IU3EIS, IBa JCKTPUUECKUX TTOAKAYMBAIONINX HACOCA, (GUIIBTP TPYOOI OUUCTKH PACTUTEIBHOTO
TOIUIMBA, CMECUTENb-A03aTOpP MNEPUOJUUECKOr0 ACUCTBUS C NATYMKOM YPOBHS TOIUIMBA, MEPEKIIOYATENbh poja
TOIUIMBA U OJIOK ynpaBieHws. McciaenoBaHWSMH YCTaHOBJICHO, YTO BCTPEYHOE ABIKEHHE MOTOKOB TOIUIMB B
cMecuTele-103aTope o0ecreunBacT ux ObICTPOE M KaueCTBEHHOE CMelInBaHue. Hannure narynka ypoBHS TOTIIHBA
obecreunBaeT TOYHOCTH MPOIIEHTHOTO COOTHOIICHNsT KOMITOHEHTOB £3%. [leproanaHOCTh pabOoThI AIIEKTPUYECKUX
MOIKAYMBAIOIINX HACOCOB CIIOCOOCTBYET YBEIIMYCHHUIO CPOKA X CIYXKOBI U CHIDKEHHUIO PAcXo/ia DIIEKTPOIHEPTHH
10 20 pa3 Mo CpPaBHEHHUIO C aHAJIOTaMHU C MOCTOSHHO BKJIIOYEHHBIMM 3JIEKTPOHACOCAMH IMOAaYH KOMITOHEHTOB
CMECEBOTO TOIIJINBA.



KittoueBsie ciioBa: IByXTOIIIMBHAS CHCTEMA MTUTAHUS, TU3€Ib, CMECUTENBA03aTOpP, TOIINBO, AATYMK YPOBHS, OJI0K
YIpaBICHHS.
TWO-FUEL RECHARGEABLE POWER SUPPLY SYSTEM FOR UAZ PATRIOT CAR

Timokhin S.V., Spitsyn I.A., Bogatyrev P.V. Penza State Agrarian University Abstract. The actuality of the use of
mixed vegetable and mineral fuels in internal combustion engines, including on automobile diesel engines with a
common rail battery system, is substantiated. The advantages of blended fuel include a simple technology for its
preparation, which can be realized both in stationary conditions and on board mobile machines. Preparation on
board the machines has a number of operating and economic advantages, in particular, it is possible to correct the
composition of the fuel depending on the loading regime and other factors. However, the known systems have
signifi cant drawbacks, such as the instability of the percentage ratio and the quality of mixing components, the
change in the staffi ng scheme and the operating conditions of the drain lines, increased energy consumption, etc.,
making them diffi cult to use. A two-fuel power system was developed, including a regular diesel power supply
system, two electric pumping pumps, a vegetable fuel coarse fi lter, a batch mixer with a fuel level sensor, a fuel
switch and a control unit. Studies have established that the counter-fl ow of fuel fl ows in the mixer-dosing device
ensures their rapid and qualitative mixing. The presence of a fuel level sensor provides an accuracy of a percentage
of components of + 3%. The frequency of operation of electric pumping pumps contributes to an increase in their
service life and to a reduction of electric power consumption by up to 20 times in comparison with analogues with
constantly switched-on electric pumps feeding mixed-fuel components. Keywords: bi-fuel power system, diesel,
mixer-metering device, fuel, level sensor, control unit.

AHAJIN3  VIIPABJEAIONIUX  ®AKTOPOB, BJIMAIOIIMX HA  OCHOBHBIE
ITOKA3ATEJIM HAAE)KHOCTU AETAJIEU CEJIbCKOXO3ANCTBEHHBIX MAIINH

Kunbnees T.A., Comomamikud A.A., Cosun K.I'.

Pedepar. KauecTBo 1 00beM BEITIOTHIEMBIX CEIBCKOXO3IHCTBEHHON MAIIMHOW Pa0OT 3aBUCAT OT TEXHHYECKOTO
COCTOSIHASI ATOW MAIMHBI, KOTOPOE TOIACPKUBACTCS OIEPAIUIMH TEXHHYECKOTO OOCIY)KHWBAaHHUSI W PEMOHTA
(TOP). OtmeueHo, uto Ha 3(pPEKTUBHOCTH JAHHBIX MEPOTPUATHI 3HAYUTEIHLHOE BIMSHUE OKA3bIBAET CTPATETHS
TOP, ocHOBOI KOTOPOH SABIAETCA CUCTEMA JIOMYCKOB JJIs psiia mapaMeTpoB. M3BeCTHO, UTO HAIEKHOCTh AeTaneit
OMPEAesACTCS HEKOTOPHIMA OCHOBHBIMH TOKa3aTesIMH — 0€30TKa3HOCThIO U JOJIrOBeYHOCThIO aeraneit. (Llenb
rccnenaoBanmsi) OnMpenenuTsb YIpaBistonue GaxkTophl, BAUSIONINE HA OCHOBHBIC TTOKA3aTeIN HAICKHOCTH JAeTaeH
MaIIIVH, TTOJIY9UTh aHATUTHYEeCKUe 3aBucuMOocTH. (Marepuaisl v MeTozpl) [IprBeny cBsA31 OCHOBHBIX TIOKa3aTemnei
HaJIe)KHOCTH C JOMYCKaeMbIM 3HaUYECHUEM TTapaMeTpa U IePUOIUIHOCTRIO €ro MpoBepku. Ompeneniiy JTOKaTbHEIE
Y MHTETPATbHBIC MOKA3aTeN HAAC)KHOCTH M MX CBS3h MEKIY co00H. BrisBmim psam ¢GpakTopoB, BIHSAIONIMX Ha
OCHOBHBIE TTOKA3aTENIHN HAACKHOCTH ACTalIel MAIIMH — 3TO BUJ YPaBHEHUS W3HAILIMBAHUS, 3aKOH PaCIPEACIICHUS
pecypca OTHX JeTaneil, QopMar CHCTEMBI [OIYCKOB, KOX(PQUIMEHT BapHaluu pecypca, KO3QQHUIMEHT
JIOBEPUTEIILHOM BEPOSATHOCTH O€30TKa3HOW PabOThl W NEPUOJUYHOCTH IMPOBEIACHMS TUATHOCTUYCCKHX PadoT.
OTMeTHmm, 9TO B CYIIECTBYIOIIEH CHUCTEME, BKIFOYAOIIEH OIUH JIOMYCK, 0€30TKa3HOCTh U IOJITOBEYHOCTh 3aBUCST
OT 3TOTO JOIMyCKa U HEKOTOPHIX JOTOTHHUTEIBHBIX TTapaMeTpoB. IlepcrieKTHBHBIE CHCTEMBI IOMYCKOB, B OTIUYHE
OT CYIIECTBYIOIIHUX, TIIO3BOJISIOT KOPPEKTUPOBATh 3HAUYCHUE JIOMYyCKAa B 3aBUCHUMOCTH OT BHJA KPHUBOM
W3HAIIMBAHMs, YTO O0ECNeYMBaeT YJIYUIICHHBIC IMOKA3aTelM HaIEKHOCTH jerajei wmammH. (PesynbraThl u
obcyxnenne) Jns cpaBHeHUs 3()(PEKTHBHOCTH CYIIECTBYIOMIEH U MEPCIEKTHBHON CHCTEM KOHTPOJIS COCTOSTHUS
MaIlIVH, PACCUNTAIIN OCHOBHBIE TIOKA3aTeH HaIeXKHOCTH JIJISl TOTTMBHOT'O HACOCa BBICOKOTO naBneHws. [lomyanm,
YTO MPHU KOHTPOJIE TEXHUYECKOTO COCTOSHHUS HACOCA 110 IEPCIIEKTUBHON CUCTEME JIOMYCKOB, PECYypC ATOT0 Hacoca
ncrnonp3yetcs Oonee s dextnBHO. (BriBombI) BRIABIIN, UTO MPpUMEHEHHE CHCTEM JOMYCKOB C KOPPEKTUPYEMBIM
JIOITYCKOM TIO3BOJIUT YMEHBIIIUTh YHCIIO OTKA30B U MOBBICUTH CPETHUHN CPOK CITy:KOBI arperaToB. KirtoueBsie ciioBa:
HaJIKHOCTh, 0€30TKa3HOCTh, CUCTEMA J0IMYCKOB, KPUBAs M3HANIUBAHUS, TCXHUYSCKOE 00CITY)KHBAaHUE U PEMOHT.

ANALYSIS OF GOVERNING FACTORS THAT AFFECT THE MAIN INDICATORS OF RELIABILITY OF
AGRICULTURAL MACHINE PARTS

Kildeev T.A., Solomashkin A.A., Sovin K.G., Federal Scientifi ¢ Agro-Engineering Center VIM, Moscow, Russian
Federation Abstract. The quality and volume of the work performed by the agricultural machine depend on the
technical condition of this machine, which is supported by maintenance and repair operations. It was noted that the
effectiveness of these activities is signifi cantly infl uenced by the strategy of maintenance, which is based on the



system of tolerances for some parameters. It is known that the reliability of machine parts is determined by some
key parameters — reliability and durability. (Purpose of research) To determine the analytical dependencies of
control factors which effect on the main reliability indicators of machine parts. (Materials and methods) The links
of the main reliability indicators with the allowed value of the parameter and the frequency of its verification are
given. The definition of local and integral indicators of reliability and their relationship with each other are given.
Some factors that affect the main indicators of reliability of machine parts are determined. It is the form of the wear
equation, the law of resource allocation of these parts, the format of the tolerance system, the coefficient of variation
of the resource, the coefficient of confidence in failure-free operation, and the frequency of diagnostic work. We
have noted that in the existing system, including one tolerance, reliability and durability depend on this tolerance
and some additional parameters. Perspective tolerance systems, unlike existing ones, allow you to adjust the
tolerance value depending on the type of wear curve, which provides improved reliability of machine parts. (Results
and discussion) To compare the effectiveness of existing and prospective tolerance systems, we calculated the main
reliability indicators for a high-pressure fuel pump. We obtained that when monitoring of the technical state of the
pump is done by a tolerance system with an adjustable tolerance, the resource of this pump is used more efficiently.
(Conclusions) It was found that the use of tolerance systems with an adjustable tolerance would help to reduce the
number of failures and increase the average service life of the machine units.

Keywords: reliability, non-failure, tolerance system, wear curve, maintenance and repair.

[NPUEMJIEMOCTDb  CTATUCTUYECKUX  METOAOB K  M3MEPUTEJIbHBIM
I[MTPOLECCAM B LEJIAAX OBECIIEYHEHUA KAYECTBA TEXHUYECKOI'O CEPBUCA B

AIIK
ITuenxun A.A.

Pedepar. Craructuueckuii KOHTPOJIb MPOM3BOACTBEHHOTO TIPOIIECCA OCHOBAH Ha KOMILIEKCE MEpPOIPHUSTHIH,
00eCIeunBaOIUX TPUTOJHOCTh MPOIECCa CTA0WIFHO BBIMOJHATH TPeOOBaHWS K KadeCTBY B YCIIOBHUSX
MPOU3BOACTBA. 37€Ch BaXKHBI JBa KITIOYEBBIX acrekTa. [IepBbIli acleKT — 3TO CTAaTUCTHYECKAs YIPaBIsIeMOCTb,
cTabWILHOCTb, & 3HAYUT, POTHO3UPYEMOCTH Mpoliecca. BTopoii actieKT — 3T0 CIOCOOHOCTH Mpoliecca BBIOIHAT
TpeOOBaHUS K KadecTBy, oOecreunBaeMasi 3HAYUTEIHLHO MEHBIIMM  ©CTECTBEHHBIM  PacCEUBaHUEM
KOHTPOJIMPYEMOTO pa3Mepa aBTOMOOMILHOTO KOMITOHEHTA 110 CPABHEHUIO C JIMANIa30HOM JIOMYCTUMBIX 3HAYCHUH.
[lyreM COBMECTHOIO aHajiM3a HMHJEKCA BOCIPOM3BOIMMOCTH IPOU3BOACTBEHHOrO IIPOIECCa, CXOAMMOCTH
Pe3yJbTAaTOB U BOCIPOM3BOAMMOCTH IPOIIECCa M3MEPEHHS, OCHOBBIBASCh Ha COBPEMEHHBIX IMPEICTABICHUAX O
MPUEMIIEMOCTH U3MEPHUTEIBHBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB, ONPEACIIIIN TEXHOIOTUIECKIE TPEOOBaHUS K
CTATHCTUYCCKUM XapaKTCPUCTUKAM H3MEPHUTEIbHBIX IMpoleccoB. Ilokasanu, 4TO CXOIUMOCTh PE3YJIbTaTOB H
BOCIIPOM3BOJIMMOCTD IpOllecCa HM3MEPEHHUS HE JO/DKHBI IMPEBBINIATh CPSAHEKBAAPATHUSCKOTO OTKIOHCHHMS
KOHTPOJIUPYEMOTO pa3Mepa aBTOMOOWIBHOTO KOMITOHEHTa. COBpPEMEHHBIE MOIXObl K O0SCIICUCHUIO KauecTBa
MPENoNaraloT NPUMEHEHHE CTAaTHCTUYECKHX METOJIOB KOHTPOJSI TMPOW3BOACTBEHHBIX WM HW3MEPHUTEIBHBIX
MPOLIECCOB. Mex Iy TeM, P pa3pabOTKe IIaHOB KOHTPOJISA, BEIOOPE MPUMEHSIEMBIX METOIOB U CPEACTB KOHTPOJIS,
MO-TIPEKHEMY, TPEBATUPYIOT IETEePMUHHPOBAHHBIE METOABl. B 9acTHOCTH, TIpHU ONpeNeNeHUH HPUTOTHOCTH
CpelCTBa H3MEPEHMs], 2 3HAYHT, U U3MEPUTENHHOTO MPOIECcCa B IEJIOM HCXOIAT U3 HEOOXOAMMOTO U IOCTATOYHOTO
YCIIOBHSI, YTO II€HA JIEJICHUS] CPEJICTBA HM3MEPEHHUs JOJDKHA OBITh He Oojiee ONHOW AecATOW OT Juara3oHa
TEXHOJIOTHYECKU JOMYCTUMBIX 3HAYCHHUU, YCTAHOBJICHHBIX JUISI M3MEPSEMOro mapamerpa. Takod MOIXOJa He
YYHATHIBACT peabHON M3MEHYMBOCTH KaK M3MEPHUTEILHOTO Tpollecca, TaKk U MPOU3BOACTBEHHOT0. ClelcTBHEM
TaKOTO TOJIX0/1a MOTYT OBITh OIIHOOYHBIE BEIBOJIBI TIO PE3yIbTaTaM N3MEPEHH.

KitoueBsie cioBa: W3MEpPUTENBHBIA MPOIECC, CTATHCTUYECKHE METOMbI, METOAbl W CPEICTBA, KOHTPOJIS,
TEXHUYECKUU CEPBUC, CEBCKOE XO3SIICTBO.

ACCEPTABILITY OF STATISTICAL METHODS TO MEASURING PROCESSES IN ORDER TO ENSURE
THE QUALITY OF TECHNICAL SERVICES IN THE AGRO-INDUSTRIAL COMPLEX

Pchelkin A.A. Russian State Agrarian University — Moscow Timiryazev Agricultural Academy Abstract. Statistical
control of the production process is a complex of measures ensuring the process ability to consistently fulfill
requirements for quality in the manufacturing environment. In statistical process control are two key aspects. First
aspect - a static control, stability, and hence the predictability of the process. The second aspect - the ability of the
process to fulfill quality requirements, provides a much less natural dispersion of controlled size automotive



component compared with the range of permissible values of controlled automotive component size. Through a
joint analysis of the reproducibility of the production process of the index, repeatability and reproducibility of the
measurement process, based on the current understanding of the acceptability of measurement and production
processes, technological requirements are defi ned in the statistical characteristics of measurement processes. It is
shown that the convergence and reproducibility of the measurement process should not exceed the standard
deviation of a controlled automotive component size. Modern approaches to quality assurance involve the
application of statistical methods for monitoring and measuring of production processes. Meanwhile, the
development of monitoring plans, the choice of the methods and means of control, is still dominated by
deterministic methods. In particular, when determining the suitability of measuring instruments, and hence the
measurement process as a whole are based on the necessary and suffi cient condition that the means of measuring
the division the price should be no more than one-tenth of a range of technologically values stated for the parameter
being measured. This approach does not take into account the variability of the real as the measuring process and
the production process. The consequence of this approach is the possibility of erroneous conclusions based on the
results of measurements.

Keywords. Process, measuring process, statistics, methods, techniques, measurements, quality, control, technical
service, agriculture

COOTBETCTBUE OUMCTKU OTPABOTABIINX TA30B KATAJIMTUYECKUMU
HEUTPAJIM3ATOPAMU YCTAHOBJIEHHBIM HOPMATHUBAM 3ATPSI3HEHUS
BO3JIYXA

Kynpsmosa E.1O., 'opbynosa C.B.

Pedepar. Ilpobmema perynupoBaHus BHIOPOCOB 3arpsi3HSIONMX BEHIECTB OT aBTOTPAHCIIOPTHBIX CPEJICTB
paccMaTpuBaeTcs Ha MexayHapoaHoMm ypoBHe. Ctpansl EBponbl, Asun 1 CeBepHONt AMepuKH paszpaboTanu u
YCHEIHO MPUMEHSIOT CTaHJApThl, PETJIAMEHTHUPYIOIINE KOJUYECTB 3arpsi3HSIOMIMX BEIIECTB B OTPabOTaBIIMX
razax OCH3MHOBBIX W JM3CIbHBIX JABHUraTeneid. EBpomeiickue CTpaHbl OOpaTHIIM BHHMaHUE Ha MPOOJIeMy
3arps3HEHUM 3HaYUTENbHO paHblle, B oTinure oT Poccuu. Dxonomuueckas muccust OOH npunsina ctanaapt Euro,
HalnpaBJICHHBIM Ha CHIDKCHWE KoyimdecTBa 3arpsisHeHuit eme B 1992 romy. C toro Bpemenu cranmapTt Euro
nepecMmarpuBaercs. HoBble TpeOoBaHUS cTaHIapTa ¢ KKIBIM pa3oM Oosiee U Oosee ykecTouaeT TpeOOBaHHS K
KOJMYECTBY M KadeCTBY BHIOpAchIBAEMBIX aBTOTPAaHCIOPTOM OTpaboTaBmIMX ra3oB. B Poccum TpebOoBanwms
craHaapra Euro BBOZATCS € 3aI€pKKOM, IO CpaBHEHHIO cO cTpaHamu EBponsl. B crtpanax EBpombl st
ABTOMOOMJILHOI'O TPaHCIOpTa pa3paboTaH M BCTYNHJ B CHIy cTaHiapT Euro, a mjis nBurareneli BHEIOPOKHOM
TEXHUKU (IS CEIIbCKOXO3SHCTBEHHBIX MAIllWH, KapbepHOW, IOPOXKHOW, CTPOUTEIHHOW TEXHHWKH, MAIINH
CIEIMAIFHOI0 Ha3HAaYeHHS W TU3EIbHBIX I€HepaTOpOB) MPHUHAT K JeHCTBHIO cTaHmapT Stage. B Poccuiickoii
Oenepanuu cranpapt Euro pacmpocrpansieTcss Ha OSH3MHOBBIE M JIM3ENBHBIC JIBUTATENH aBTOMOOWIEH. s
BHEIOPOXKHOM U3EbHON TEXHUKH, B TOM YMCIE U AJs AU3EIBHBIX CENbCKOXO3AMCTBEHHBIX MAIIUH JEHCTBYIOT
crangaptel 'OCT P 41.96-2005.

KroueBrle cioBa: CTaH,I[apT, 3aKOHOAaTCIbCTBO, Tpe6OBaHI/I$I K OYHUCTKE BO31yXa, OCH3UHOBEIC JABHUIaTCIin,
JANU3CJIbHBIC IBUTATCIIN, CEIIbCKOXO03SMCTBEHHAS TEXHUKA.

COMPLIANCE OF EXHAUST GAS PURIFICATION WITH CATALYTIC CONVERTERS TO
ESTABLISHED AIR POLLUTION STANDARDS

Federal Scientifi ¢ Agroengineering Center VIM" Abstract. The problem of controlling emissions of pollutants
from vehicles is considered at the international level. The countries of Europe, Asia and the USA have developed
and successfully apply standards regulating the amounts of pollutants in exhaust gases of petrol and diesel engines.
European countries drew attention to the problem of pollution much earlier, unlike Russia. The UN Economic
Commission adopted the Euro standard, aimed at reducing the amount of pollution in 1992. Since then, the Euro
standard has been revised. The new requirements of the standard each time more and more tightens the requirements
for the quantity and quality of exhaust gases emitted by vehicles. In Russia, the requirements of the Euro standard
are introduced with a delay, compared with the countries of Europe [1, 4]. In Europe, for road transport, the Euro
standard has been developed and entered into force, and the Stage standard has been adopted for off-road machinery
(for agricultural machinery, quarry, road, construction equipment, special purpose vehicles and diesel generators)



[6, 9, 10]. In the Russian Federation, the Euro standard applies to petrol and diesel car engines. For off-road diesel
equipment, including for diesel agricultural machines, the standards of GOST R 41 96-2005 apply.

Keywords: Standard, legislation, requirements for air purifi cation, gasoline engines, diesel engines, agricultural
machinery.

CYIIECTBYIOUIME U ITEPCIIEKTUBHBIE CUCTEMbBI 1OITYCKOB

Xab6arymmH P.P., Conomamkua A.A., Coun K.I'.

Pegepar. OcHoBHas mnoTpeOuTenbCKas, MONE3HAs [UId YenoBeka (YHKUUS, MAIIWHBL, B TOM YHCIE H
CEITbCKOXO3SIMCTBEHHOM, SIBIISIETCS] BBIIOJIHEHHE €0 TOJIC3HOH PabOThl BMECTO YEIOBEKa (BMECTE C UCIIOBEKOM).
KauecTBo M 00beM BBINOIHAEMBIX PA0OT 3aBUCAT OT TEXHHUYECKOTO COCTOSHMSA 3ToH MammHbl. [Ipn sToMm
TEXHUYECKOE COCTOSHHE MAIIMHBI MOXKET OBITh HCHpPaBHOE HMJIM HEHCIIPaBHOE, pabOTOCIIOCOOHBIM WM HET, U
ompenenseTcss MOTEPSIMH MEXaHHYECKOW JHEepruM B 3ToiM MamuHe. McmpaBHOCTE M paboTOCIOCOOHOCTD
MOJVICP’KUBAIOTCS  OTIEPAIMsIMA  TEXHHYECKOTO OOCTY)KMBaHHsI W DPEMOHTAa. TexXHWYecKoe OO0CTy)KHBaHHUE
NOJ/IEPKUBAEeT pabOTOCIIOCOOHOCTh MAalllMHBI Ha 33JaHHOM YPOBHE, a PEMOHT MOJHOCTBIO BOCCTAHABIHMBACT
pecypc MamuHbI 10 ero nepBoHadanbsHoro ypoBHs. (Llens uccnenosanust) [IpoBenenne aHain3a CymecTBYIOLIINX
CHCTEM JOITyCKOB M Pa3paboTKa pecypcocOeperaromeil CHCTeMbI OIyCKOB, JUIS IeTallei CeIbCKOX03sHCTBEHHBIX
MAIlliH, YYUTHIBAIONIYI0 MX (PAKTHYECKYI0 CKOPOCTh W3HAIIWBAHHSA, C IENBI0 YMEHBIICHUS BEPOSTHOCTH HX
OTKa30B M YyBEIHUYCHHA Cpoka ciyxkObl. HeoOxoamMo paccMOTpeTh OCHOBHBIE CTPAaTErHd TEXHUYECKOTO
00CITy’)KMBaHHS W PEMOHTA. BBIIBUTH OCHOBHBIE CHCTEMa JIOIYCKOB, KOTOPBIE OTBEHAIOT 3a (HOpMHpOBaHHE
MUHHMAJIBHOTO TOTOKA OTKA30B JETaJIel B AKCIUTyaTallHH, CJIEJOBATEIbHO, MUHIUMAJIbHBIMU 3aTPaTaMH, B TOM
qucie, U Ha 3am4acTd. Y CTAaHOBWIIM, YTO B HACTOSIIUN MOMEHT IIMPOKO PacHpOCTpaHEHa CHCTEMa JIOIYCKOB,
WCTIONB3YIoIas oauH aomyck. Onpenenwin, 4TO UCHONb30BaHUE TUAarHOCTHYECKHX cucTeM B mpoueccax TOP,
no3BoJisieT (JOPMHUPOBATH MOTOKH OTKAa3aBIIMX/3aMEHEHHBIX Jeraneid. BrusiBunm, uto Hambonee 3ddexkTuBHas
CHCTEMa JIONyCKOB — CHCTEMa HECKOJBbKHX JIONYCKOB, OTJIMYAIOIIAsCS] MHHUMAJIBHBIM IIOTOKOM OTKa3oB M
MHHUMAaJIbHBIMH MaTepUAbHBIMU 3aTPAaTaMHU.

KiroueBsie cnoBa: Cuctemsl nomyckoB, PemonT, TexHuueckoe oGcmyxkuBaHue, CucremMa AOMYCKOB C OIHHUM
nomnyckoM, CucreMa IOIyCKOM ¢ MHOKECTBOM JIOITyCKOB, CHcTeMa OMYCKOB ¢ HHTErPaJIbHBIMH [TapaMeTpaMu.

EXISTING AND PERSPECTIVE TOLERANCES

R.R. Khabbatullin, Solomashkin A.A., Sovin K.G., Federal Scientifi ¢ Agro-Engineering Center VIM,

Moscow, Russian Federation (Eng.) Abstract. The main consumer, useful function for a person, a machine,
including an agricultural one, is the fulfi llment of its useful work instead of a person (together with a person). The
quality and amount of work performed depends on the technical condition of this machine. In this case, the technical
condition of the machine can be serviceable or faulty, workable or not, and is determined by the losses of mechanical
energy in this machine. Serviceability and operability are supported by maintenance and repair operations.
Maintenance maintains the machine at the specifi ed level, and repair completely restores the life of the machine to
its original level. The information basis for any strategy of TOP is a system of pre-launches, which solves the
following main tasks. First, it is the formation of two streams of parts taken out of service, namely, parts of the
failed and parts that were previously replaced during diagnosis, if they have already reached their tolerance. And
the second - the defi nition of the norm of the consumption of spare parts, formed by these fl ows. To reduce failures
and their consequences, there are techniques that can improve the reliability of machines, i.e. Reduce the failure
rate, and also extend the life of their parts. (The purpose of the study) Proanalyze the existing system of tolerances
and develop a resourcesaving system of add-ons, for details of agricultural machines, taking into account their
actual wear rate, in order to reduce the probability of their failure and increase the service life. (Materials and
Methods) In order to understand the problem, it is necessary to consider the basic strategies of technical
maintenance and repair. Identify the main system of pre-launches, which are responsible for the formation of a
minimum fl ow of failure of parts in operation, hence, minimum costs, including spare parts. (Results and
Discussion) It was found that at present a tolerance system is widely used, using one tolerance. Determined that the
use of diagnostic systems in the process of TOP, allows you to form the fl ow of failed / replaced parts.
(Conclusions) It was revealed that the most effective system of tolerances is a system of several tolerances,
characterized by a minimum fl ow of failures and minimal material costs.



Keywords: Tolerance systems, Repair, Maintenance, Tolerance system with one tolerance, Tolerance system with
multiple tolerances, Tolerance system with integral parameters.

OBOCHOBAHUE KOHCTPYKTHUBHBIX ITAPAMETPOB JUHAMWYHBIX
[TOYBOOBPABATBIBAIOINX PABOUYX OPI'TAHOB

CemenoBal.A., JIxa66opos H.1.

Pegepat. BeposaTHOCTHBIN XapakTep HArpy3KH SIBISCTCS OCHOBHOM MPUYMHOW YXYIIICHUS 3KCILTyaTallMOHHBIX
KayecTB IOYBOOOpadaThIBAIOIIMX arperaTtoB. BeposTHOCTHBIE ycioBUS (YHKIMOHUPOBAHUS MAIIWHHO-
TpaktopHblx  arperatoB (MTA) gomkHsl OBITH yYTEHBI TIpH  pa3paboTKe W MPOCKTUPOBAHHUU
MoyBO0OPa0aTHIBAIOIINX MAIIWH, IPU MPOTHO3UPOBAHUM TMOKa3aTeNel OLEeHKH UX 3PQPEKTHUBHOCTH C BBICOKOM
CTEINEHbIO JOCTOBEPHOCTH. Ipu BEpOATHOCTHOM XapakTepe Harpy3Kd MPOUCXOIUT MOTEPs MOIIHOCTH, PacTeT
TSATOBOE COIPOTHBJICHUE TTOYBOOOPAOATHIBAIOIINX MAIUH, COOTBETCTBEHHO M MOTPEeOHass MOITHOCTh, W 3aTPaThl
SHEPrHUM Ha TEXHOJOTHMYECKHWH mporecc o0paboTku mTouBel. OOOCHOBaHWE pAIMOHAIBHBIX KOHCTPYKTHBHO-
TEXHOJIOTHYECKUX MapaMeTpoB C Y4YETOM YCIOBHHA (YHKIMOHMPOBaHHS pabOYMX OpPraHOB M MallMH U
BO3MOXXHOCTH CHIDKEHHSI TATOBOT'O MX CONPOTHBICHHS OOECIEUYHUT YNYUIICHHE HJKCIUTyaTallMOHHBIX KauecTB
MOYBOOOPAOATHIBAIOINX arperatoB, W B IIEJIOM CHIDKCHHIO DHEPrOEMKOCTH TEXHOJOTHYECKOTO Ipoliecca
o6paboTku mouBbl. (Llenpto umccnenoBanuil) ABIsETCS OOOCHOBaHHME KOHCTPYKTHUBHBIX IaPaMETPOB HOBBIX
JUHAMHUYHBIX (3JaNTUBHBIX, aBTOMATUYECKH HACTPAMBAIOLIMXCS K OYBEHHBIM YCIOBUSM) pabounX OpraHoB AJis
MOBEPXHOCTHOH  00OpabOTKM  IMOYBBL, OOECIECUHBAIONIMX TOBBIIICHUE TATOBO-IMHAMHYECKHX  KAuecTB
MoYyBO0OOpabaThIBAOIIMX arperatoB. HoBH3HA HCCIEIOBAaHUN 3aKiIiOyaeTcss B OOOCHOBAaHUM PAIMOHATBHBIX
KOHCTPYKTHUBHBIX MApaMeTPOB TUHAMHYHBIX MTOYBOOOPAOATHIBAIONINX PA0OYHX OPTraHOB Ha OCHOBE KOMOWHAITHH
W3BECTHBIX M TIPUMEHEHHHM HOBBIX MaTeMaTHYeCKHX MoJiesiell. B craThe mNpHBelNeHbl KpaTKUi aHaIu3
WCCIIEIOBAHNH 110 TIOBBIIICHUIO () (HEKTUBHOCTH TEXHOIOTUN 00pabOTKH MOYBHI, TOKA3aTEIH IKCIUTYyaTAIIMOHHBIX
KauecTB IMOYBOOOPaOATHIBAIOIINX arperatoB, CXeMa K OINpEACNCHHIO CTENeHH BIUSHHUS JUHAMHYHOTO
MOYBOOOPA0ATHIBAIOIIETO pabOYEro opraHa ¢ U3MEHSEMOU TeOMETpUEl Ha TATOBOE CONMPOTHBIECHHE U MEPY €ro
paccesiHusl. V37M0KeHO KpaTKOE OINMCAaHWE TIOJNE3HOW MoJiennd - pabouyero opraHa sl PHIXJICHHS ITOYBBI
YcTaHOBIEHB! palMOHANBHBIE 3HAYEHUS] KOHCTPYKTUBHBIX MMApaMeTpoB, TakWe KaK MaKCHUMallbHas BHICOTA
BCITyIIEHHOTO CJIOSl TIOYBBI, MWHUMAIIbHAs BBICOTA CTOMKM IWHAMHYHOTO pPabOdYero opraHa OT OIIOPHOM
MOBEPXHOCTH JI0 HIKHEH TUIOCKOCTH PaMbl, YTroJl KPOIICHUsI U MEXKCIeusl pabounuX OpraHoB, a TakkKe JpyTHe
napametpbl. OOOCHOBaHHBIC paIlMOHATIBHBIC MapamMeTphl MO3BOJSIIOT CO3[aTh ITUHAMUYHBIE pabodne OpraHbl,
obecreunBarIIie CHUKCHNE BIUSHUS BEPOATHOCTHOTO XapaKTepa Harpy3KH Ha JHEPTeTHYECKHE IapaMeTphI
MoYBOOOPa0ATHIBAIOIINX arperaTOB M TEM CaMbIM YIYUIIUTh MX SKCIUTyaTallMOHHBIE KauecTBa MPH BBIOTHEHUH
TEXHOJIOTHUECKHUX MPOLIECCOB.

KutoueBbie croBa: 00pabOTKa TIOYBBI, JWHAMHUYHbICE pPabO4YMe OpraHbl, KOHCTPYKTHUBHBIC IapaMeTphbl,
MoYyBO0OpabaTHIBAIOIIMIA arperar.

CPABHUTEJIbHBIE NCCIIEJOBAHUA  OCTATOYHLIX HAI[Pﬂ)KEHI/IfI B
METAJUIOITIOKPBITUAX, COOPMUPOBAHHBLIX KOHTAKTHOU ITPUBAPKOU
ITPOBOJIOK

3arupoB U.U., [TasnoB A.Il., UrnateeB A.T'.

Pedepat: M3BecTHO, 4TO Ha YCTaJOCTHYIO MPOYHOCTh JI€TaJeH CYILECTBEHHOE BIUSIHHUE OKa3bIBAIOT OCTATOYHBIE
HampsDKeHUs. OTO OCOOCHHO CYIIECTBEHHO [UIS BaJioB, BOCCTAHOBJICHHBIX PAa3IUYHBIMH CIOCOOAaMHU.
DJEeKTPOKOHTAKTHBIE CIIOCOOBI BOCCTAHOBJICHHSI OOOCHOBAHHO OTHOCST K 4HCIy HambOonee 3()(EeKTUBHBIX, a
HPUCATOYHBIA MaTepyual B (OpMe CTaIbHBIX MPOBOJIOK SBISIETCS HauOosee MOCTYNHBIM, YIOOHBIM, HE TpeOyeT
MIpeBapUTENHHON TOATOTOBKA M PacKposd. [IpOMBINIIEHHOCTh BBIMYCKAeT MPOBOJIOKH JIOO0OTO AHaMeTpa M
XMMUYECKOro coctaBa. OCTaTOUYHbBIE HANPSDKEHHUS B METAIJIONOKPBITHSX, CPOPMUPOBAHHBIX JIEKTPOKOHTAKTHOM
MIPUBAPKOH ITPOBOJIOK U3 YIIIEPOAUCTBIX U JETMPOBAHHBIX CTAJIEH NCCIIEN0BaHbl HEA0CTaTO4YHO. [103TOMY B TaHHOM
paboTe MmocTaBlieHa IENb — OMPENETUTh KCIEPUMEHTATFHO OCTATOYHBIE HANPSSKEHHUS MPH pacCMaTPUBAEMOM
croco0e BOCCTAHOBJICHHS W CPAaBHUTH IOJNyYEHHbBIC NAaHHBIE C JPYTMMH CHOCO0aMu BOcCTaHOBiIEHHUs. Jlms
M3MEPEHMSI OCTATOYHBIX HaNpsHKEHUM MPUMEHAJNCS METOJ IEHETPAllud, OTHOCSIIMKCA K HEepa3pyllaroNINM
MeToAaM KOHTpoJis. OMBITE IPOBOAMINCH Ha 00pasmax nuamerpamu 57 mum u3 craneit 45 u 30XI'CA, HaBapeHHBIX



COOTBETCTBEHHO mpoBojiokaMu u3 ctayei 651 m 30XI'CA. bputo ycTaHOBIEHO, YTO 3HA4YEHHUS B o0Opasie u3
KOHCTPYKLMOHHOM CTajJM 3HAa4YCHUS OKPYXKHBIX M OCEBBIX OCTAaTOYHBIX HAINPSDKCHUH HE3HAuUTEJIbHbIE 10
BEIMYMHE, COKMMAIOIIHE, paBHbIE COOTBETCTBEHHO -30...-33 MIla. B mokpsITusix u3 nerupoannoii ctanu 30XI'CA
OCTaTOYHBbIE HANPSLKCHUS! COOTBETCTBEHHO paBHbI 32-35 MIla u -37...-40 MlIla. B BoimonHeHHOH paboTte
MOJyYCHHBIC PEe3yJbTaThl CPABHUBAIOTCS C JIMTEPATypHBIMH JAaHHBIMH II0 MHOTHM H3BECTHBIM CIIOCOOaM
BOCCTaHOBJIEHHNA. CpaBHEHHE IOKA3bIBAET, YTO CIOCOO 3JIEKTPOKOHTAKTHOM IPUBAPKH CTAJBHBIX HPOBOJIOK
SABIISIETCS. OJHMM W3 HEMHOTMX CIOCOOOB BOCCTAHOBJEHHUS, IPU KOTOPOM B TOKPHITUH (HOPMHUPYIOTCS
OnaromnpusTHBIE OCTAaTOYHBIC HANpsDKEHUS. TakoW XapakTep OCTAaTOYHBIX HANpsDKEHHH  OOBSCHSIETCS
TEPMOMEXaHUYECKUM BO3JICHCTBHEM Ha TPHCAJTOYHBIN METAII IPH OCAJKE pPa30TrPeToil MPUCa09YHON MTPOBOJIOKH.
KiroueBsle ciioBa: 31€KTPOKOHTAKTHASI TPUBAPKA, METAJUIONIOKPBITHE, IPOBOJIOKA, OCTATOYHBIE HANIPSHKEHUS

COMPARATIVE STUDY OF RESIDUAL STRESSES IN THE COATINGS FORMED BY THE CONTACT
WELDING OF WIRES

Zagirov LI., Federal state budgetary educational institution of higher education "Bashkir state agrarian University",
Ignatiev A.G., Federal state Autonomous educational institution of higher professional education "South Ural state
University", Chelyabinsk, Pavlov A.P., Federal state budget educational institution of higher professional education
"Bashkir state agrarian University", Ufa, Abstract. It is Known that fatigue strength of parts is significantly
influenced by residual stresses. This is especially important for shafts restored in various ways. Electro contact
methods of restoration reasonably belong to number of the most effective, and additive material in the form of steel
wires is the most accessible, convenient, does not demand preliminary preparation and cutting. The industry
produces wires of any diameter and chemical composition. Residual stresses in metal coatings formed by electro
contact welding of wires from carbon and alloyed steels have not been studied sufficiently. Therefore, in this paper
the aim is to determine experimentally the residual stresses in the considered method of recovery and compare the
obtained data with other recovery methods. The method of penetration related to non-destructive testing methods
was used to measure residual stresses. Experiments were carried out on samples with diameters of 57 mm from 45
and 30KHGSA steels welded respectively with wires from 65G and 30KHGSA steels. It was found that the values
in the sample of structural steel values of circumferential and axial residual stresses are insignificant in magnitude,
compressive, respectively -30...-33 MPa. In the coatings of alloy steel 30KhGSA residual stresses are respectively
equal to 32 ... 35 MPa and -37 ... -40 MPa. In the performed work the obtained results are compared with the
literature data on many known methods of recovery. The comparison shows that the method of electric contact
welding of steel wires is one of the few ways of recovery in which the coating forms favorable residual stresses.
This character of residual stresses is explained by thermomechanical impact on the fi ller metal during precipitation
of the preheated fi ller wire.

Keywords: electro contact welding, metal coating, wire, residual stresses

OCOBEHHOCTHN CEPTHOUKAIIMN CBAPOUHOHAIIJTABOUHBLIX ITPOLHECCOB B
PEMOHTHOBOCCTAHOBUTEJIbHBIX ITPON3BOJCTBAX

Hpmwxos B.C.

Pegepat: [loBbienne 3¢QeKTHBHOCTH PEMOHTHO-BOCCTAHOBHUTENIBHBIX MPOHM3BOACTB HEPA3pPHIBHO CBSA3AHO C
MOBBIIIEHUEM KadyecTBa BBIIOJIHEHMs HAIUIaBOYHbIX paboT. Ha mpeanpusrtusx Takux HPOU3BOACTB, B BHUILY
crenu(UKN TEXHOJIOTMYECKOrO IIpollecca HAlIaBKH, OOecHedeHHe 3aJaHHOTO YPOBHS KadeCcTBa KOHEYHOTO
MPOAYKTa — BOCCTaHOBJIEHHOTO H3AEIUS BO3MOXKHO TOJBKO IPH YCIOBHU MO3TAaMHOIO KOHTPOJS IO BCEMY
KU3HEHHOMY IIMKIy. JlaHHOE 00CTOSITENbCTBO 00YCIaBIMBaeT HEOOXOAUMOCTh Pa3paOOTKU U BHEIPEHUS

Ha MPENPHUITUSX CUCTEMBI KaK BHYTPEHHETO, TaK M BHEIITHETO ayJINTa — CHCTEMbI CepTH(UKAIINH BCEX DIIEMEHTOB
HaIJIaBOYHOTO Mpou3BoacTBa. OLEHKy MoKazaTeledl KauecTBa B 3TOH CHCTEME LEIecooOpa3sHO MPOBOIHUTH B
COOTBETCTBHM C HALMOHAIBbHOW HOPMATHUBHOM JOKyMEHTalWeW, pa3paboTaHHON Ha 0ase MEXIyHapOIHBIX
CTaH/apTOB B 001aCTH 00ECTIeYeHNsI KaueCTBa B CBAPOYHOM ITPOU3BOICTBE.

KoroueBrle ciioBa: CBapkKa, HarjlaBKa, KauCCTBO, CepTI/I(l)I/IKaLII/IH, CTaHAapPThI, CBAPOYHOC IMIPOU3BOJACTBO.

FEATURES OF CERTIFICATION OF WELDING-SURFACING PROCESSES IN REPAIR AND RECOVERY
INDUSTRIES



Drizhov V.C., Moscow state technical university cm. Baumana N.E. Abstract. The increase in the effi ciency of
repair and recovery industries is inextricably linked with the improvement of the quality of surfacing. At enterprises
of such productions, in view of the specifi cs of the technological process of surfacing, the provision of a given
level of quality of the fi nal product - the restored product is possible only under condition of stage-by-stage control
over the whole life cycle. This circumstance makes it necessary to develop and implement at the enterprises systems
of both internal and external audit — the certifi cation system for all elements of surfacing production. It is advisable
to assess the quality indicators in this system in accordance with the national normative documentation developed
on the basis of international standards in the fi eld of quality assurance in welding production.

Keywords: welding, surfacing, quality, certifi cation, standards, welding production.

MOJEPHU3ALIMA YCTAHOBKU JULA ITOJIYHYEHMA TIOPOLIKOBBIX MATEPUAJIOB,
IMPUTOAHBIX IS AAJAUTUBHBIX TEXHOJIOT'MA

3agopoxuuii P.H., YeTBepTakoB A.A., TuxoHok A.P.

Pedepar. [IpoGiemMa M3roTOBICHUS MOPOIIKOBLIX MATEPUAIOB, IPUTOIHBIX JIJISI UCTIONH30BAHUS B aJITUTHBHBIX
TEXHOJOTHSX CTOUT YXe HAaBHO, MOCKOJBKY U NAaHHBIX TEXHOJIOTUH TpeOyroTCsl MOPOIIKH, 00JaJarolie
KaueCTBEHHO HOBBIMH TEXHOJOTHYCCKUMH XapaKTEPUCTUKAMH — OIPENEICHHON (pakiueil U YHCTOTOH.
Hcnonp3oBaHWe TakuxX METOAOB TMONYYSHHUS IOPOIIKOBBIX MAaTEPHANOB KaK IIEHTPOOCKHOE paclbUICHUE,
pacIbUICHHE PacIIaBOB IMOTOKAMU YHEPTOHOCUTENICH, BOCCTAHOBJICHUE OKCHUIOB M IPYTHX TBEPIBIX COCTUHEHUN
METaJIOB, BOCCTAHOBJICHHE METAJLIOB W3 PAacTBOPOB, MHUCCOITMAITMN KapOOHMIIOB, UCIIOIB30BAHME DIICKTPOJIH3A,
WCIapeHusi U KOHJCHCAIMM, a TAKX€ MEXaHUYECKOTO H3MENbUEHUSI U MHOTHX JPYTUX METOAOB JOCTATOYHO
TPYIMOEMKHX W DHEPTeTHUYECKH 3aTPaTHBIX IPOoIleccoB. [IpuMeHenne ke mporpecCHBHOTO METOa TPOU3BO/ICTBA
MOPOIIKOBBIX MaTEPUANIOB, HE TPEOYIOIIETr0 3HAYMTEILHOW TEXHOJIOTMUYCCKOM MOATOTOBKH, @ COOTBETCTBEHHO
BBICOKHX JHEPTeTHYECKHUX 3aTPaT U TPYAOBBIX PECYPCOB C MOIYYCHHEM IOPOIIKOBBIX MATEPHAIIOB TPeOyeMOro
KadecTBa M COCTaBa MTO3BOJIUT 3HAUYUTENBHO CHU3UTh OCTPOTY IAHHOTO BOMPOCA M OCYIIECTBUTH OOJBIION CKauOK
B DPa3BUTHUU AQAIUTHUBHBIX TEXHOJOTHH, KaK OJHOTO W3 TMEPCHEKTUBHBIX HAIPABJICHUA ITPOMBIILICHHOTO
mpou3BoAcTBa. llpeacraBneHpl KOMIIAHUU-TTPOU3BOAUTEH, JOCTHTIINE BBICOKOTO YPOBHS B IIPOU3BOJICTBE
MTOPOIIKOBBIX MaTE€PHUAJIOB, TOIB3YIOIINAECS JTOCTATOYHO BHICOKMM aBTOPHUTETOM Ha MHUPOBOM phIHKe. Kparkwuii
0030p HamboJiee PacCHpPOCTPAHCHHBIX METOJOB IOJyYCHHUS IMOPOIIKOB M3 TOKOMPOBOJAIIMX MAaTCPHAIIOB H
MEePCIEKTUBHOTO METOJla — OJJIEKTPOIPO3HMOHHOTO aucmeprupoBanus. IlpennmoskeHa MoOJIepHU3UPOBAHHAS
JJNIEKTPUYECKasi CXeMa YCTaHOBKH JJIGKTPOIPO3HOHHOTO JIUCIEPTHPOBAHHS, B KOTOPOH HCHOIB3YIOTCS
COBPEMEHHBIC KOMITJIEKTYIOITNE 3JIEMEHTBI, YTO MO3BOJISIET TIOCTUYh BHICOKYIO CTAOMIBHOCTh IIPOTEKAHUS
TEXHOJIOTHYECKOT0 Ipoliecca IOMYyYeHUS IOPOIIKOB M3 TOKOIMPOBOJANIMX MAaTEPUANOB, B TOM YHCIE U3
METAJTIIECKOTO JIOMa, YTO B KOHEYHOM HTOTE MO3BOJISIET B 3HAYUTEIHHON CTETIEHU MOBBICUTH €€ HaJIe)KHOCTh H
MPOU3BOAUTEIHHOCTb.

KiroueBbie ciioBa: aaIuTHBHBIE TEXHOJIOTUH, MOPOIIKOBBIE MAaTE€PUAbl, IEKTPOIPO3UOHHOE AUCIEPTUPOBAHNE,
MHUKPOKOHTPOJIJIEP, TEHEPATOP UMITYJIbCOB.

MODERNIZATION OF THE INSTALLATION FOR POWDER MATERIALS PERFECT FOR ADDITIVE
TECHNOLOGIES

Zadorozhnii R.N., Chetvertakov A.A., Tikhonyuk A.R. Federal State Budget Scientific Institution "Federal
Scientific Agroengineering Center VIM", 2Federal State Budget Educational Institution of Higher Education
"Moscow State Technical University named after N.E. Bauman (National Research University) ", Federal State
Budget Educational Institution of Higher Education "Voronezh State Technical University (VSTU)" Abstract. The
problem of manufacturing powder materials suitable for use in additive technologies has been standing for a long
time, since these technologies require powders that have qualitatively new technological characteristics - a certain
fraction and purity. The use of such methods for the production of powder materials such as centrifugal sputtering,
sputtering of melts by energy carrier streams, reduction of oxides and other solid metal compounds, reduction of
metals from solutions, dissociation of carbonyls, use of electrolysis, evaporation and condensation, as well as
mechanical grinding and many other methods are labor-intensive and energy-consuming processes. The use of the
progressive method of production of powder materials that does not require significant technological preparation,
and therefore high energy costs and labor resources to produce powder materials of the required quality and



composition will signifi cantly reduce the severity of this issue and make a big leap in the development of additive
technologies as one of the promising directions industrial production. The company presents manufacturers who
have reached a high level in the production of powder materials, enjoying a fairly high prestige in the world market.
A brief review of the most common methods for the production of powders from conductive materials and a
promising method of electroerosive dispersion are presented. The modernized electric scheme of the electroerosive
dispersing unit is proposed, which uses modern component parts, which allows achieving a high stability of the
technological process for the production of powders from conductive materials, including metal scrap, which
ultimately makes it possible to signifi cantly improve its reliability and productivity.

Keywords: additive technologies, modernization, electroerosive dispersion, microcontroller, pulse generator.

OIIPEJEJIEHME OINTHUMAJIBHOI'O COOTHOIIEHUSA MEXIY JUIMHOU JIE3BUSA
HAKJIAJTHOI'O JOJIOTA U JIE3BUA OCTOBA JIEMEXA

JInckun U.B., Muponos JI.A., Cunopos C.A., CraposoiitoB C.H.

Pegepart. Jlemex ciry>KUT caMOli HarpyXEHHOW U BaXKHOH JeTajblo IUTyra OT KOTOPOH B Ipeoliagaromeil creneHn
3aBUCAT KAaYECTBEHHBIE, PHEPIeTHUUECKHE M HKOHOMMUYECKHME IOKa3aTeNnM BcOAallKU. B Hacrosmiee Bpems Bce
Oosbliee paclpoCTpaHEeHUE IMOJyYHJIM COCTaBHBIE JieMexa C HakjlaaHeiM fonoroM. B BHMe paspabotanu u
WCTIBITAJIM HOBBIE JIEMeXa ¢ HaKIagHBIM J0J0TOM AJsl Tshkenbix mouB. (Llens uccnenosanus) [Iposectu ananms
PE3yNbTAaTOB IOJIEBBIX MCIBITAHUHI OMBITHBIX JIEMEXOB B 3aBHCHMOCTH OT COOTHOIICHHS MEXIY JAJTUHON JIE3BHS
OCTOBA M JUTMHOW JIE3BUS IOJIOTA I TSHKETIBIX MOYBEHHBIX ycioBuid. (MaTtepuansl u Metozsl) [lokazano, uto npu
Hae3/ie Ha TBEPJOE MPEISITCTBUE, OT yAapa MOCIETHEro O JIEMELIHYIO IOBEPXHOCTh HOCOK NMPHHUMAET Ha cels
J1000BOM ynap HauOousblel cuibl. Eciau TBepmoe MpensTcTBUE BOILUIO B KOHTAKT CO CPEAHEHW WM HSATOYHON
4acThIO JIEMeXa, yap CTAaHOBHUTCA cllabee, TaKk KaK MPOUCXOIUT CO CKOIBKEHUEM, U MPEMSITCTBHE MOXKET MPOHTH
M0 MOBEPXHOCTH, HE MPUYUHMB OojbIIOro Bpena. I[logomMkn HOCKa, MPOUCXOAUIN HA JIMHUHM COTNPHUKOCHOBEHHS
BEpXHEH YacTH J0JI0Ta ¢ 0CTOBOM JjeMexa. (Pe3ynbratel u o0cyxnenus) IlokazaHo, 4To ¢ yBelIW4EeHHUEM AJIMHEI
JIE3BUS JIOJIOTA, MIPOMCXOAUT MEHEEe MHTCHCUBHBIH POCT YMEHBIICHUS TIYOMHBI MaxoThl. CHUKEHUS YAETbHBIX
Harpy3oK Ha HOCOBYIO uacTb Jjemexa. Ero wumsHoc ymenpmaercs (DT1o onHo mnpeanoxenue?). Tsrosoe
CONPOTHUBJICHUE IIPHU 3TOM BO3PACTAET, TAK KaK IIMPUHA HOCOBOHM YacTU Takxke yBeauuuBaeTcs. OTMEUEHO, 4TO
POCT TATOBOTO CONPOTHUBIICHHS OT YBEJIWYCHUS JUIMHBI JIE3BUS JI0JI0Ta TIPOUCXOAUT MO 3aBUCHMOCTH, OJTU3KOH K
nuHenHoM. IlokasaHo, 4TO C yBEJIMYEHHEM JUIMHBI JIE3BUS J0JIOTA IOBBIMAETCS MPOYHOCTh HOCOBOM YaCTH,
0COOEHHO TpH paboTe B THKENBIX ycioBUsX. (BeBomel) OTMETHM, 9TO YBEIMUYEHUE JJIWHBI JIE3BUS JIOJIOTA IO
ONTUMAaJIFHBIX 3HAYEHHIA, TI03BOJISIET IOBBICUTH MMPOYHOCTH JIeMeXa MPH PadOTe B TSHKENBIX MOYBEHHBIX YCIOBHSIX.
KiroueBsie crioBa: ieMex, A0I0TO, OCTOB, TATOBOE COMPOTHUBIICHHE, JJINHA JIE3BUAL.

DETERMINATION OF THE OPTIMAL RATIO BETWEEN THE BLADE LENGTH OF THE
SUPERIMPOSED BIT AND THE BLADE OF THE SKELETON OF THE PLOUGHSHARE

Federal Scientifi ¢ Agroengineering Center VIM Abstract. The quality, energy and economic indicators of plowing
depend largely on the ploughshare which is the most loaded and important part of the plow. Currently, the
compound ploughshares with a superimposed bit get the increasingly widespread. VIM has developed and tested a
new ploughshare with a superimposed bit for heavy soils. (Objective) We are going to analyze the results of fi eld
tests for experimental ploughshares depending on the ratio between the blade of the skeleton of the ploughshare
and the length of the bit blade for heavy soil conditions. (Materials and methods) It is shown that during running
over on a solid obstacle, it strokes a jointers surface and the forward part assumes a frontal impact the greatest force.
If a solid obstacle encounters the middle or heel part of the ploughshare, the impact becomes weaker as it occurs
with a slip so the obstacle can pass over the surface without causing much damage. Breakages of the forward part
occurred on the contact line of the top part of a bit with the skeleton of a ploughshare. (Results and discussion) It
is studied that with increasing length of the bit blade intensive growth of decreasing depth of plowing has occurred.
If you reduce specifi ¢ loads on the nose of the ploughshare, its wear and tear is also reduced. However, the traction
resistance increases with the width of the nose part also increases. It is noted that the increase in traction resistance
from the increase in the length of the bit blade occurs according to a dependence close to the linear one. It was
estimated that increasing the length of the bit blade increases the strength of the nose, especially when working in
diffi cult conditions. (Conclusions) The authors determined that increasing the length of the bit blade to optimal
values allows to increase the strength of the ploughshare when working in heavy soil conditions.

eywords: ploughshare, bit, skeleton, traction resistance, length of the blade.



BOCCTAHOBIJIEHUE BHVTPEﬁHEﬁ HOBEPXHOCTU  I'JIb3  HUJIMHAPOB
JU3EJIbHBIX ABUI'ATEJIEN CEJIbCKOXO3J1IMCTBEHHOU TEXHUKHA
SJIEKTPOAYI'OBOU METAJIUVIM3ALIMEN

Tonkaue A.A., Matiomkun b.A., [leancos B.1.

Pedepar. MupoBoii OIBIT IMOKa3BIBAET, YTO PEMOHTHOE MPOU3BOJICTBO SIBIISCTCS 3KOHOMHUYECKU ONpPAaBaHHBIM.
BoccraHoBieHHE U3HOLIEHHBIX JeTaIeH

JBUTATEJICH BHYTPEHHETO CTOPAHHUS CIIOCOOHO 00€CTIeUNTh IPEATIPUSATHS arpoIpOMBITTUICHHOT0 KoMmIutekca (ATIK)
3alacHbIMM YacTIMU U O0ECIEeUUTh MMOBTOPHOE HCIOJIH30BAHME W3HOIICHHBIX JETaliel, B YaCTHOCTH, T'HIIb3
LUJIUHAPOB aBTOTPAKTOPHBIX ABUraTenei. IlpakTuka mokaszana, 4To pecypc ABHUraTeisi BO MHOTOM 3aBUCUT OT
M3HOCa aeraneit mumuHaponopuraeBoi rpymisl (LI117) u B mepByro odepens 3T0 OTHOCHTCS K THIIb3aM IIITHHAPOB.
Ha momto nmu3enbHBIX ABUTATENEH CEIhCKOXO3SHUCTBEHHON TEXHUKU MPUXOAUTCS 36-52% OT 00IIero KoandecTra
oTKa30B. JlaHHbI gedekT (BBIXOA W3 CTPOS CENbCKOXO3SMCTBEHHOM TEXHHMK H3-32 HM3HOCA BHYTPEHHEH
MMOBEPXHOCTU TWJIB3 MIJIMHIPOB) IOBOJHHO-TAKM PACIPOCTpPaHEH, W CBSI3aH OH HE TOJBKO C HETPABIILHOMN
SKCIUTyaTaluel, HO U ¢ 0COOCHHOCTAMH PabOThI LIMIHUHIPOIIOPIIHEBOM Ipynibl. VI3HOIIEHHBIC THIIB3bI IIMJIHHIPOB
BOCCTaHABIMBAIOTCSI B HEJOCTATOYHOM KOJIMYECTBE U3-32 OTCYTCTBHUS IMPOCTHIX, HEAOPOTUX, IPOU3BOIUTEIBHBIX
c1toco00B BOCCTAHOBJICHHUS U YIpodHeHUs. KadecTBeHHOE BOCCTaHOBICHUE THIIB3 IMIJIWHIPOB IPHU €T0 HU3KOM
ce0EeCTOMMOCTH IO3BOJIUT CHHU3UTh PACX0j HOBBIX 3allaCHBIX YacTeH MAIIMHOTPAKTOPHOIO Mapka. AHaiu3
BO3MOKHOCTH BOCCTAaHOBIICHHSI THITB3 IIHJIMHAPOB CBUAETEIHCTBYET 00 MX BRICOKOH peMOHTONpUrogHoctu. Cpeaun
MHOTHX TEXHOJOTHYECKUX MPOLECCOB BOCCTAHOBIECHUS T'MJIb3 LIUJIMHIAPOB JIBUraTENe CEIbCKOXO35HCTBEHHOM
TEXHUKH 3acCIy’)KHBaeT BHUMAaHUS METOJl DJJICKTPOAYTOBOM METaUTM3AINK, MO3BOJISIONIUNA  YMEHBIUTh
MHTEHCHUBHOCTH UX U3HOCA, BOCCTAHOBUTD MTOCAI0YHBIE TIOSICKM M BHYTPEHHIOIO MIOBEPXHOCTh THITH3 IUJIUHAPOB, B
TOM YHCJI€ 9yTYHHBIX H IMEIOIUX pedpa oxiaxaeHus. B padoTe mpeacTaBieHbl v MPOaHATH3UPOBAHBI PE3YIIbTAaThI
HCCIENOBAHUM aAr€3MOHHBIX CBOMCTB IIOKPBITUH, IIOJyYEHHBIX HAa BHYTPEHHEH IIOBEPXHOCTH T'MIIb3bI
ANEKTPOLYTrOBOM MeTaIIM3aluen. J[aHbl peKOMEHIalliu 110 UCIIOJIb3YEMOM IPOBOJIOKU IPU BOCCTAHOBJIICHUY THIIb3
UMWJIMHAPOB aBTOTPAKTOPHBIX ABUTATEIECH.

KiroueBrlie ci10Ba: 3J€KTPOYroBas METaIU3AITHS, TU3EIIbHBIN IBUTATEIh, THIb3a IUINHAPA, aATC3Us.

RESTORATION OF THE INNER SURFACE OF THE CYLINDER LINERS OF DIESEL ENGINES OF
AGRICULTURAL MACHINERY BY ELECTRIC ARC METALLIZATION

Tolkachev A.A., Matyushkin B.A., Denisov V.I., Federal State Budget Scientifi ¢ Institution "Federal scientifi ¢
engineering center VIM» Abstract. World experience shows that repair production is economically justifi ed.
Restoration of worn-out parts of internal combustion engines is able to provide enterprises of agroindustrial
complex (AIC) with spare parts and ensure the reuse of worn-out parts, in particular, cylinder liners of automotive
engines. Practice has shown that the life of the engine depends on the wear of the cylinder-piston group (CPG) fi
rst and foremost, this refers to the cylinder liners. The share of diesel engines of agricultural machinery accounts
for 36 ... 52% of the total number of failures. This defect (failure of agricultural machinery due to wear and tear of
the inner surface of cylinder liners) is quite common, and it is associated not only with improper operation, but also
with the peculiarities of the work of the cylinder group. Worn cylinder liners are restored in insuffi cient quantity
due to the lack of simple, inexpensive, productive ways of restoration and strengthening. High-quality restoration
of cylinder liners at its low cost will reduce the consumption of new spare parts of the machine-tractor fl eet.
Analysis of the possibility of cylinder liners restoration testifies to their high maintainability. Among the many
technological processes of restoration of cylinder liners of agricultural machinery, the method of electric arc
metallization deserves attention, which allows to reduce the intensity of their wear, to restore the landing belts and
the inner surface of cylinder liners, including cast iron and having cooling ribs. The paper presents and analyzes
the results of studies of the adhesive properties of coatings obtained on the inner surface of the sleeve by arc
metallization. The recommendations of the wire used in the restoration of cylinder liners of automobile and tractor
engines.

Keywords: electric arc metallization, diesel engine, cylinder liner, adhesion.



CPABHUTEJBLHBIE  UCIBITAHMSA HA  M3HOCOCTOMKOCTH  CJIOMCTBIX
I[TOJIMMEPOB C JOBABJIEHMEM APMUPVYIOHINX BOJIOKOH

Henunco B.A., Kynpsmosa E.1O., Pomanos 1.B., Permmkos E.O.

Pedepar. B crarbe mnpuBeneHBI pe3yNbTAaThl CPABHUTEIBHBIX YCKOPCHHBIX CTEHIOBBIX WCIIBITAHUN Ha
pupadaTEIBAEMOCTh, HECYIIYIO CIIOCOOHOCTh M H3HOCOCTOMKOCTH MaTepuaioB: Tekcronuta I1TT, Tekcrommra ¢
BOJIOKHAMH KeBliapa 1 okcadeHa, mpeiaracMbIX JIJIsl U3rOTOBJICHUS JIONATOK BaKYYMHBIX HACOCOB, IPUMEHSIEMBIX
Ha SKMBOTHOBOJYECKHMX KOMIUIEKCAaX [JIsl JOWIBHBIX YyCTaHOBOK. OT BakyyMHOro Hacoca 3aBUCHUT
MIPOU3BOAUTENBHOCTh JHOWIHHOW YCTAaHOBKH, €€ HAJEKHOCTh M YPOBEHb IliyMa. B CBOIO ouepear HaACKHOCTh
Hacoca BO MHOTOM OTpEIEeNseTcsi U3HOCOCTOWKOCThIO ero Jjomnatok. I[loatromy mnpobiema BbIOOpa JIETKOTO,
MIPOYHOTO M HU3HOCOCTOMKOro marepuaia JJjisl JIONATOK SIBISIETCS OMpEAeNsoled Ipu WX KOHCTPYHPOBAHUU U
pou3BoACTBe. VccnenoBanue mpolecca U3HAIIMBAHUS MPU TPEHUHU CBSI3aHO C HEOOXOAMMOCTBIO COKpPAICHHS
MOTEPh, KOTOPBIE 00YCITABIMBAIOTCSI CAMUM TPOIIECCOM M3HOCA, TaK K€ U C pa3paboTKOH 3P PEKTHBHBIX METOJIOB
MPOTHO3UPOBAHUS JIOJITOBEYHOCTH Y3JIOB TPEHHS, OOCCICYCHHMEM MX HAICKHOW paboThl, OCOOCHHO B
SKCTpeManbHBIX ycnosusx [1,2,3]. UHHOBaMOHHBIE pa3pabOTKH MaTepUAIOB HA OCHOBE MOJUMEPHBIX CMOII C
no0aBIeHUEeM YTIIEPOAHBIX, CTEKISIHHBIX, TKAHEBBIX W MPOYMX apMHUPYIOIIUX BOJOKOH YK€ HAIUTH ITUPOKOE
IMPUMCHCHUC B aBUACTPOCHUHU, CYyAOCTPOCHUH, CTPOUTCILCTBE, JJICKTPOMAIIMHOCTPOCHUMU. Takne MaTcpualibl
0071a/1at0T BBICOKOHM MPOYHOCTHIO U MallbIM BECOM, YTO OOBSCHIET 3aMHTEPECOBAHHOCTh B UX MPUMEHEHHU TPU
MPOU3BOACTBE, YIIPOYHEHUH M PEMOHTE JeTaliell CelbCKOXO3SMCTBEHHON TeXHUKH. lIpencTraBieHHbIE B CTaThe
pe3yibpTaThl HMCCICAOBAHUA JAIOT CPaBHUTEIHHYIO OIICHKY CIIOMCTHIX IIACTHKOB HA OCHOBE IMOJIMMEPHBIX
CBS3YIOIIUX C JIOOABJICHUEM apMHUPYIOIIUX HUTEH, KOTOpbIE OO0JaJal0T YHHKAJIbHBIMUA CBOHCTBAMH: HMEHOT
BBICOKHE (DM3UKO-MEXaHWUUECKHUE XapaKTEPUCTHKH, OOJAJal0T YCTOHYHMBOCTHIO K JUIMTEIHHBIM IEPEMEHHBIM
Harpyskam, K U3HaAIIUBAHUIO.

KiroueBslie c10Ba: UCTIBITAHUS, U3HOCOCTOMKOCTD, CIOMCTHIE TUIACTUKH, apMUPYIOIINE BOJIOKHA.

COMPARATIVE TESTS FOR WEAR-RESISTANCE OF LAYER POLYMERS WITH ADDING OF
REINFORCING FIBERS

Federal State Budget Scientifi ¢ Institution "Federal Scientifi c Agroengineering Center VIM" Abstract. The article
presents the results of comparative accelerated bench tests on the workability, bearing capacity and wear resistance
of materials: PTH textolite, textolite with Kevlar and Oxaphene fi bers, offered for the manufacture of vacuum
pump blades used on livestock complexes for bottom installations. The vacuum pump depends on the performance
of the milking unit, its reliability and noise level. In turn, the reliability of the pump is largely determined by the
durability of'its blades. Therefore, the problem of choosing a light, durable and wear-resistant material for the blades
is decisive in their design and manufacture. Investigation of the process of wear during friction is associated with
the need to reduce losses, which are caused by the wear process itself, as well as the development of effective
methods for predicting the durability of friction units, ensuring their reliable operation, especially under extreme
conditions [1,2,3]. Innovative developments of materials based on polymer resins with the addition of carbon, glass,
fabric and other reinforcing fi bers have already found wide application in aircraft building, shipbuilding,
construction, electrical engineering. Such materials have high strength and low weight, which explains the interest
in their application in the production, hardening and repair of agricultural machinery parts. The results of the
research presented in the article provide a comparative evaluation of laminated plastics based on polymer binders
with the addition of reinforcing yarns that have unique properties: they have high physical and mechanical
characteristics, they are resistant to long-term variable loads, and wear.

Keywords: tests, wear resistance, laminated plastics, reinforcing fi bers.

UCCJIEJOBAHME CBOMCTB MJO-IIOKPBITUM JJI9 LIMJIUHPO-IIOPILIHEBOI
[PYIIIIbI IBC ITPU HAHO JIETUPOBAHUU

Munoganos /[.A., YaBgapos A.B.

Pedepar. Mukpoayrosoe okcuaupoBanue (M/1O) sBisieTcss OMHUM W3 MEPCICKTHBHBIX HAIIPABIICHUN HAyYHBIX
HCCTIEAOBAaHNA B OOJACTH CO3MaHUS IMOKPBITHA C OCOOBIMH CBOMCTBAMH Ha IOBEPXHOCTSAX METajeH MaIllvH.
[okpeiTs, nomydennsie merogoM MJIO, oTHOCATCS K 00JACTH HAHO KPUCTAJUIMYECKHX HEMETAJLTHYECKUX
Heoprannyeckux. OcHoBHBIEC TpeumyiecTBa M/IO MOKpbITHI: K3HOCOCTOUKOCTD, TBEPOCTD, HU3KAs IOPUCTOCTD,
TEMIO0CTONKOCTD. OJIHI/IM N3 NEPCHECKTUBHBIX HaHpaBHeHI/Iﬁ HCIIOJIB30BaHUA KEPAMHUYCCKUX HOKpBITI/II\/’I SIBIISIFOTCS



TIOKPBITHS ISl TEPMOM3OJISIINK METalsla OT BBICOKMX Temmepatyp. Llenpio ucciemoBanus sIBISETCS MOTyUYSHHE
M/IO-TIOKpBITHH IJIsT OTPaXXKEHUS TEIUIA U CHIKEHUS TEMIIEPATyPhI AeTallel, Ha KOTOPBIC BO3/IEHCTBYIOT BEICOKHE
Temneparypsl. s mpoBeaeHHs HCHBITAHUH TECTOBbIE 00pa3lbl OBUIM WM3TOTOBJIECHBI M3 MOPIIHEBOTO CILIAaBA
METOAOM YHUCTOBOTO (pe3epoBanus. TOKOMOIBO BBINOIHAJCS U3 aTFOMUHHUEBOH MPOBOJIOKH C MOBEPXHOCTHOM
M30JIIIIAEH I WCKIMoYeHWs Ha ee mnoBepxHocth Tmpomecca MJIO. Ilpomecc MJIO BemomHsICS B
AIIEKTPOJIMTHYECKON BaHHE C BOJISTHON pyOarkoii oxnaxaenus. OJHH KOHEIl TOKOIOIBO/Ia OT UCTOYHHUKA MTUTAHUSI
OBUI MOJKITIOUEH K BaHHE, BTOPOM — K METHOM IITaHre ¢ OOOBIIIKOHN /AT 3aKperuieH s oOpa3na Ha aTlOMUHHEBOM
npoBoJioke. B kauecTBe 6a30BOI0 3JIEKTPOIMTA UCTIONB30BAJICS CI1a00IETOYHOM pacTBOp eakoro kaus 2r/mn KOH
B JINCTHJUTUPOBAHHOM BOJIE ¢ 10OaBICHUEM METACHUIIMKATa HATPUsI B KonmdecTe 9 1/11. B kxauecTBe HaHONpUCAIOK
npuMeHsnch: nutpart xene3a K(Fe(CN)6), okcun Banamus (II1) V203, Bonsdpamar Hatpuss Na2WO4 u oxcua
mean (II) (oxuep meam) CuO. PesynpTatamu MCieIOBaHUN YCTaHOBJIEHO, YTO NMPUMEHEHMS KEPaMHUYECKOTO
nokpeITUs Ha nopirHAx JIBC OSH3MHOBBIX U TU3ENBHBIX C CTAHIIAPTHBIME HAcTpoiikamu U (GopcupoBaHueM 06e3
MOKPBITHS M ¢ KEPAMHUYECKUM MOKPBITHEM MOKA3bIBAET YBEIMUYEHHE MOIIHOCTH 33 CYET COXPAHEHUs TeIa, T..
noBeimeHns KITJ neurarens xa 8-10%.

Kirouessie coBa: MJIO, MUKPOIyTOBOE OKCHIMPOBAHKE, KEPAMUIECKOE MTOKPHITHE ATFOMUHUS, HAHOTIOKPEITHE,
HaHOTCXHOJIOTHH.

INVESTIGATION OF PROPERTIES OF MDO COATINGS FOR CYLINDER-PISTON ROUP OF INTERNAL
COMBUSTION ENGINES WITH NANO DOPING

Milovanov D.A., post-graduate student, junior researcher Chavdarov A.V., Leading Researcher, Federal State
Budget Scientifi ¢ Institution "Federal Scientifi ¢ Agro-Engineering Center VIM" Abstract. Microarc oxidation
(MAO) is one of the promising areas of research in the fi eld of creating coatings with special properties on the
surfaces of machine parts. Coatings obtained by the MAO method belong to the fi eld of nanotechnological non-
metallic inorganic ones. The main advantages of MAO coatings: wear resistance, hardness, low porosity, heat
resistance. One of the promising areas for the use of ceramic coatings is a coating for thermal insulation of metal
from high temperatures. The aim of the study is to obtain MAO coatings for refl ecting heat and reducing
temperature, which are affected by high temperatures. For testing, the test specimens were made from a piston alloy
by the method of fi nishing milling. The current lead was made of aluminum wire with surface insulation to exclude
the MAO process on its surface. The MAO process is carried out in an electrolytic bath with a cooling water jacket.
One end of the current lead from the power source was connected to the bathtub, the second - to a copper rod with
a lug to fi x the sample to the aluminum wire. A slightly alkaline solution of potassium hydroxide 2g / 1 KOH in
distilled water with the addition of sodium metasilicate in the amount of 9 g/ 1 was used as the base electrolyte. As
nano-additives, iron citrate K (Fe (CN)6), vanadium (III) oxide V203, sodium tungstate Na2WO4 and copper (II)
oxide (copper oxide) CuO were used. The results of the investigations established that the application of ceramic
coating on the pistons of ICE petrol and diesel with standard settings and forcing without coating and with a ceramic
coating shows an increase in power due to the preservation of heat, i.e. Increase the effi ciency of the engine by 8-
10%.

Keywords: MAO, microarc oxidation, ceramic coating of aluminum, nanocoating, nanotechnology.

HOBBIHIEHWE 5POEKTUBHOCTU PABOTBI BOPTOBOI'O 'EHEPATOPA BOAOPOJA
HA BA3E SYEMKM MEUEPA IIYTEM VYTOYHEHMSA EE TEOMETPUYECKHX
PA3MEPOB

Yasnapos A.B., UrnatseB B.B.

Pedepar. [ToBeimenne 3pdexTHBHOCTH pabOTHI GOPTOBOrO reHepaTopa Bogopoa Ha 6ase sueiiku Meiiepa myTeMm
YTOYHEHHS €€ TeOMETPUICCKUX pa3MepoB // 9-s MexayHapoaHas HaydYHO-TEXHHYECKash KOH()EPEHIUS MOJIOJIBIX
YUICHBIX U CIICIUATUCTOB «ATPOWHKEHEPHBIC MHHOBAIIMHM B CEINHCKOM Xo3siicTBe». 2018. CraThs mocBsIieHa
BOITPOCAM NPHMEHEHHs OOPTOBBIX T€HEPATOPOB BOIOPOAA AJIsI aBTOMOOMIIEH M TPAaKTOPOB C LENIbIO 0OeCcTIeueH s
Oe3onacHoro u OecriepeOOMHOrO CHAOXKEHHSI CENbXO3TEXHUKH BOJOPOJOM, YTO 3HAYUTEIBHO YIydIIaeT
KOHOMHYECKHE M TOKCHYECKHE XapaKTePHCTHKH TPY30BOTO aBTOTPAHCIIOPTA, PabOTAIOIIEr0 Ha IU3eIbHOM
ToruiuBe. PaccMoTpeH Bompoc noBsimieHUs 3 (HEKTUBHOCTH 3JISKTPOIM3HBIX OOPTOBBIX F'€HEPATOPOB BOAOPOA Ha
0aze sueex Meiiepa. BrInoiHeHbI pacueThl M yTOYHEHBI pa3Mepsl TpyOOK siueiiku Meiiepa u3 ycrnoBus COBIAACHUS
PE30HAHCHBIX YacTOT TPyOOK WM MOJEKyN Bojbl. [lodydeHBI MaHHBIE Ui M3TOTOBJICHHS OMBITHOTO OOpasla H



000CHOBaHA BO3MOXKHOCTH MPOAOIDKCHHS paboT B 3TOM HampaBieHuH. KitodeBble cioBa: suciika Metiepa,
KoHBepTep Meiiepa, pe30HaHC MOJIEKYH BOJBI.

IMPROVING THE EFFICIENCY OF THE ONBOARD HYDROGEN GENERATOR ON THE BASIS OF THE
MEIER'S CELL BY REFINING ITS GEOMETRIC DIMENSIONS

Ignatev V.V., Moscow Polytechnic University ChavdarovA.V. Federal State Budget Scientifi ¢ Institution "Federal
Scientifi ¢ Agroengineering Center VIM" Abstract. Improving the effi ciency of the onboard hydrogen generator
on the basis of the Meier's cell by refi ning its geometric dimensions // 9th international scientifi ¢ and technical
conference of young scientists and specialists «Agroengineering innovations in agriculture» 2018. The article is
focused to the use of on-Board hydrogen generators for vehicles and tractors to ensure safe and uninterrupted supply
of agricultural equipment by hydrogen, which signifi cantly improves the economic and toxic characteristics of
trucks operating on diesel fuel. The question of increasing the effi ciency of electrolysis on-Board hydrogen
generators based on Meyer's cells is considered. Calculations are made and the sizes of the Meyer cell's tubes are
adjusted from the criterion of match of resonant frequencies of the tubes and water molecules. The data for the
production of a prototype are obtained and the possibility of continuing the work in this direction is reasoned.
Keywords: Meier's cell, Meier's Converter, water molecules resonance.

TPUBOTEXHUYECKUE MCCJIEJOBAHMSA M3HOCOCTOMKUX MJIO-ITIOKPBITHU B

OKOJIOT'MYECKUX CMA30YHbIX MATEPHUAJIAX
ITouec H.C., Mansimes B.H., YaBmapos A.B.

Pedepar. OcHOBHOM TEHACHIMEH Pa3BUTHsI TEXHUKH U TEXHOJIOTHH SIBISICTCSI IIOCTOSTHHOE TIOBBIIIIEHUE CKOPOCTEH
U Harpy3o0K, pealn3yeMblX B MalllMHaX U 000pynoBaHuu. IIoMUMO 3TOro, CHUKEHUE Pa3MEPOB KOHCTPYKIUM BeleT
K MOCTOSSHHOMY YBEJIMUYCHHIO MX yJAeTbHOM MOIIHOCTH. IIpu 3TOM B 0CO0O0 TSDKENBIX YCIOBUAX PabOTAIOT Y3JIbI
TPEeHUs,, KaKk MpaBUIO, CMas3blBacMble pa3IMYHBIMU MaciaMu. Bompoc yTunuzauuu OTpabOTaHHBIX Macel
MpeJcTaBiIsieT cOO0H OTIENBHYIO CIOXKHYIO MpodiieMy. B ¢Bsi3u ¢ 4eM, CyliecTBEHHBIH TpeH | pu 00peTaroT Tak
Ha3bIBaE€Mble «3EJIEHBIC» Macilia ¥ CMa3K{, MM 3KOJIOTMUECKH Oe3omacHble cMa30ouHble MaTtepuansl. Hacrosmee
UCCIIEIOBaHNE TIOCBSILEHO BoIlpocaM H3HococTorkocTr MJIO-mokpeiTuii, chOpMUPOBaHHBIX HA alFOMHHUEBBIX
crutaBax J[16 u B95 (ananorax crmaBoB 2024 u 7075) B 9KOJIOTHYECKUX CMAa30YHBIX MaTepraiax U MPeACcTaBIseT
co0oii 0000IIeHHEe W aHaIN3 Pe3yIbTaToB. [IpelcTaBieHbl pe3yabTaThl UCIILITAHUN TTap TPEHUS, COCTABIICHBI H3
MJO-nokpertuii u cranu 1IX15 (ananora craxu 100Cr6) na mammuax TpeHus «SRV3» mo cxeme «mapuk 1o
JUCKY» W Ha CIeUUabHO pa3paboTaHHOH YCTaHOBKE MO cXeMe TpeHHs «mTHdT mo Jucky». B mporecce
UCTIBITAHUI KOHTPOIUPOBAJIICS KOAPPHUIUEHT TPEHHUSI, U U3MEPSUTUCH BETMYUHBI 00hEMHOTO 1 MACCOBOT'O W3HOCA.
Ycranosneno, yto M/1O-nokpeitus, chopmupoBanHblie Ha ciutaBe B95 npu GonbIINX KOHTAKTHBIX JABICHUSIX,
MOKAa3bIBAIOT KOA(P(ULMEHT TPeHUsI HIKE, YeM MOKPHITUS Ha criase (16, 1 UMEIOT MEHBIINH M3HOC, TIPH BCEX
BHJIaX KOHTaKTa. BiMsHME CMa304HOM Cpelbl TAK)KE CKA3bIBAETCS Ha pe3ysibTaTax HcnbiTaHui. Hanmmydmime
pe3ynbTaThl Mokazanu macna Ha ocHoBe DITA u PEG, a ang HeGONMbIIMX KOHTAKTHBIX HArpy30K MOXKHO
ucrnoap3oBaTMacio Ha ocHose PAO.

KiroueBsle cnoBa: MHKpPOAYTOBOE€ OKCHIUPOBAHHE, TPHOOTEXHHUYECKHE XapaKTEPUCTUKH, OKOJIOTUYECKHE
CMa304HbIe MaTepUabl, IOKPHITHUS.

TRIBOLOGICAL STUDIES OF WEAR RESISTANT MAO-COATINGS IN ECOLOGICAL LUBRICANTS

Nikita S. Pochesl, Vladimir N. M., Nicole Dorr 2 Dr.-Ing. Manel Rodriguez Ripoll
Manel.Rodriguez.Ripoll@ac2t.at Gubkin Russian State University of Oil and Gas (National Research University),
Moscow, Russia. AC2T research GmbH, Viktor Kaplan-Strale 2/c, 2700 Wiener Neustadt, Austria A.V. Chavdarov
Federal Scientifi ¢ Agroengineering Center VIM Abstract. The main trend of development of engineering and
technology is the constant increase in speeds and loads, implemented in machines and equipment. In addition,
reducing the size of structures leads to a permanent increase in their power density. At the same time, the friction
knots operate under especially difficult conditions, even being lubricated by different lubricants. The question of
recycling used lubricants represents a distinct complicated problem. In this connection, so-called “green” lubricants
or in other words ecological safe lubricants have a significant trend now. This study is devoted to the problems of
wear resistance of MAO-coatings formed on aluminum alloys D16 and B95 (analogues of alloys 2024 and 7075)
in ecological lubricants and represents a generalization and analysis of test results. There are represent the tests of
friction pairs consisted from MAO-coatings and steel [IIX15 (analogue of steel 100Cr6) made on a friction machine
"SRV3" according to the "ball-on-disk" scheme and on a specially designed installation according to the friction
scheme "pin on the disk". The friction coeffi cient and the volume and mass wear were measured during the tests.
It is established that MAO-coatings formed on alloy B95 at high contact pressures show a friction coefficient lower
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than coatings on alloy D16, and have a lesser wear, for all types of contact. The influence of the lubricants also
affects the test results. The best results showed lubricants based on DITA and PEG, and for low contact loads, it
can be used lubricant on PAO base. Keywords: Microarc oxidation, tribological properties, ecological lubricants,
coatings.

INPUMEHEHHUE SJIEKTPOOCAXJIEHHOI'O  Fe-Ni-P [TOKPBITUA JULA
BOCCTAHOBJIEHUA AETAJIEN CEJIbCKOXO3AMCTBEHHBIX MAIIIMH

Acranun B.K., ITyxos E.B. Crexonsnukos FO.A., Emues B.B.

Pedepar. TTokpbITHs HA OCHOBE >Keje3a NIMPOKO UCIIONB3YIOTCS NMPH BOCCTAHOBICHWW W YIIPOYHCHHUH JIETaleH
TPAHCHOPTHBIX M TEXHOJOIMYECKHX MAalluH U o0opynoBaHus. J[oOuTbes ymydmieHus (U3NKO-MEXaHHYECKHX
CBOWCTB MOKPBITUH (MUKPOTBEPIOCTH, H3HOCOCTOMKOCTH), B TOM YHCJIE KOPPO3UOHHBIX U (PPUKIUOHHBIX CBOHCTB
MOKPBITHH JKEIe30M MOXHO 3a CUET BBEJICHUS JISTHPYIOMIUX J00aBOK U3 METAUIOB M HEMETaJIoB. VX BBejeHue
MO3BOJISIET TIOBBICUTH KOPPO3NOHHYIO, a0pa3UBHO-MEXaHUYECKYI0 CTOWKOCTh, MUKPOTBEPIOCTb, KAPOCTOHKOCTh
3a CYET YJIYyYLICHUS! MUKPOCTPYKTYPBI H CTPYKTYpPBI MOKPHITUS. Mcronp30BaHne aCHMMETPUYHOTO TIEPEMEHHOTO
TOKa TaK € MO3BOJIUT JOOWUTHCS yNydIIeHHs (U3NKO-MEXaHWYECKUX CBOWCTB HAHOCHMBIX MOKPBHITHH. MeTon
pacTpoBOif  DIEKTPOHHOW MHMKDPOCKONHMU TIO3BOJIMJI ~ MCCIEOBaTh MOP(OJOTHIO H  MHKPOCTPYKTYPY
raJbBaHMYECKOTO TOKPBITHS CIUIAaBOM >kene30 — Hukenb-pocdop (Fe-Ni-P), momyyenHoro u3 cynbhaTHOTO
SIIEKTPOJINTA Ha ACHMMETPHYHOM IEPEMEHHOM TOKE, JUIS BBISBICHHUS CTPYKTYPHBIX OCOOEHHOCTEH MOKPBITHS.
OcHoBHBIME (Da3aMU B CIUIaBE B HECTAIIOHAPHOM DPEKUME DIIEKTPOJU3a XKele3o — HHUKelb — (GochopHOro
MOKpBITHS sABJsIOTCS o-Fe, B-Ni, TBepubiii pactBop docdopa B FeuNi, a Tak xe gomonuutenbHas daza FeSOa.
Oco0EeHHOCTBIO CTPYKTYPHI SIBIACTCS HAIHMYHEe aMOppHO-HAHOKPHCTAIIIMYECKOH CTPYKTYphl. BBeaenue gocdopa
B COCTaB MOKPBITHSI OKa3bIBACT pelrarolice BIUsSHIE Ha (YHKIIMOHAIBHBIC CBOMCTBA raJlbBaHMUECKHX 0caakoB Fe-
Ni-P. B aTom cirydae mOBBIIIAOTCS 3HAYCHHUSI MUKPOTBEPAOCTH B 1,5-2 pasza, KOppO3HMOHHOM CTOHKOCTH B 3-4 paza
MO0 CPaBHEHHIO C JKEJIe30 - HHUKEJCBBIMH IOKPBITUSMH, MOJTYYEHHBIMH Ha TEX K€ PEeKUMax OCKICHUS.
TepmooOpaboTKa kene30 — HUKENb - (ochOpHOro NOKPHITHS YBEIMYUBAET HX MUKPOTBEPAOCTh U KOPPOSHOHHYIO
CTOMKOCTB 3a CUeT 00pa3oBaHMsI HHTepMeTaUTHUecKuX ¢a3. Tepmoobpadorka npu 400 0C B 3aniutHO# atMochepe
MPUBOJIUT K YBEITUUEHHIO MUKPOTBEPAOCTH.

KnroueBbie croBa: nokpeiTHs Fe-Ni-P, koppo3noHHass CTOHKOCTh, MUKPOTBEPIIOCTh, CYIb(QATHBIA IJIEKTPOIIHUT,
ACUMMETPHUYHBIN IEPEMEHHBIHN TOK.

THE USE OF ELECTRODEPOSITED FE-NI-P COATING FOR RESTORING PARTS OF AGRICULTURAL
MACHINERY

Voronezh State Agricultural University named after Emperor Peter the Great 1 Elets State University named after
I. A. Bunin Abstract. Iron-based coatings are widely used in the restoration and strengthening of parts of transport
and technological machines and equipment. To improve the physical and mechanical properties of coatings
(microhardness, wear resistance), including corrosion and friction properties of iron coatings can be due to the
introduction of alloying additives of metals and non-metals. Their introduction allows to increase corrosion,
abrasive-mechanical resistance, microhardness, heat resistance by improving the microstructure and structure of
the coating. The use of asymmetric alternating current will also improve the physical and mechanical properties of
the coatings. The method of scanning electron microscopy allowed to study the morphology and microstructure of
galvanic coating with iron — Nickel-phosphorus (Fe-Ni-P) alloy, obtained from sulphate electrolyte on asymmetric
alternating current, to identify the structural features of the coating. The main phases in the alloy in non-stationary
electrolysis of the iron — Nickel — phosphorus coatings are a-Fe, -Ni, solid solution of phosphorus in Fe«Ni, as
well as additional phase FeSOa. A feature of the structure is the presence of an amorphous nanocrystalline structure.
The introduction of phosphorus in the coating has a decisive effect on the functional properties of electroplating
precipitation Fe-Ni-P. In this case, the microhardness values are increased by 1.5-2 times, corrosion resistance by
3-4 times compared with iron - Nickel coatings obtained in the same deposition modes. Heat treatment of iron-
Nickel-phosphorus coating increases their microhardness and corrosion resistance due to the formation of
intermetallic phases. Heat treatment at 400 OC in a protective atmosphere leads to an increase in microhardness.

[IPUMEHEHUE DSJIEKTPOIYTOBOU METAJUIM3ALIMN JUIA BOCCTAHOBJIEHNS]
I'MJIb3 HWJIMHAPOB JW3EJIBHBIX JBUI'ATEJIEM CEJIbCKOXO3AMCTBEHHOU
TEXHUKU



Marromkun b.A., [leancos B.W., Tonkaues A.A.

Pedepar. MupoBoii OIBIT IMOKa3BIBACT, YTO PEMOHTHOE MPOU3BOJICTBO SIBIISICTCS 3KOHOMHUYECKU ONpPAaBaHHBIM.
BoccTranoBieHHe N3HOMIEHHBIX JIeTallel IBUTATeIeH BHYTPEHHETO CTOPAHUS CIIOCOOHO 00ECTICUUTh MPEATPHUITHS
arponpoMeinieHHOT0 Komruiekca (AIIK) 3amacHpIMEH dYacTsSMH W 00ECIIEYUTH TIOBTOPHOE HCIIOJIB30BAHHE
W3HOIIEHHBIX JIeTalel, B YaCTHOCTH, TWIb3 IFJIMHAPOB aBTOTPAKTOPHBIX npurareneil. [IpakTika mokasana, 94To
pecypc ABUTATENS BO MHOTOM 3aBUCHT OT M3HOca jaeraneil mummHAponopmHeBor rpynmsl (LIIY) u B mepByro
04YepeIb 3TO OTHOCUTCSA K T'Miib3aM MWIMHAPOB. Ha 105110 AN3eNnbHbIX JBUraTeNel CeNbCKOX03IMCTBEHHON TEXHUKU
npuxoautcs 36...52% ot 001ero Koju4ecTBa 0Tka3oB. JlaHHbIN AePEKT (BBIX0] U3 CTPOS CEIbCKOX03SICTBEHHOM
TEXHHMKH M3-32 U3HOCA BHYTPEHHEH MOBEPXHOCTH T'MIIb3 IIWIMH]IPOB) TOBOJBHO-TAKU PACIIPOCTPAHEH, U CBA3aH OH
HE TOJBKO C HEMPaBWJIBHOM JKCILTyaTalueil, HO U C 0COOCHHOCTSMHU PaOOTHI IMJIMHAPOIIOPITHEBOW TPYIIIIHL.
W3HomenHbIe THTh35I UIUHAPOB BOCCTAHABIMBAIOTCS B HEJIOCTATOYHOM KOJUYIECTBE U3-3a OTCYTCTBHS MPOCTHIX,
HEJOPOTHX, MPOU3BOAUTEIBHBIX CTIOCOOOB BOCCTAHOBIICHUS U YIIPOYHEHHs. KauecTBeHHOE BOCCTaHOBIICHHUE T3
MWIMHIAPOB TIPH €r0 HU3KOH Ce0ECTOMMOCTH TIO3BOJHWT CHH3UTH pPAacXoj] HOBBIX 3alacHBIX YacTel
MAaIIMHOTPAKTOPHOTO MapKa. AHAIW3 BO3MOXKHOCTH BOCCTAHOBJICHHUS TMJIb3 LIMJIMHIPOB CBUACTEIBCTBYET 00 MX
BBICOKOH peMOHTOINPUTOAHOCTH. Cpei MHOTHX TEXHOJIOTHUECKHUX MPOIIECCOB BOCCTAHOBJICHIS THIIH3 IIJIMHPOB
JIBUTATEIe CeThCKOXO3SHCTBEHHON TEXHHMKH 3aCITy’)KHBAae€T BHUMAaHHUS METOJ]| 3JIEKTPOJYTOBOM MeTauIn3allnHy,
MO3BOJISIONIAN YMEHBIINTh MHTCHCUBHOCTh MX HM3HOCA, BOCCTAHOBUTH IOCAJOYHBIC TOSICKHM W BHYTPEHHIOIO
MOBEPXHOCTh T'MJIb3 IIWJIMHAPOB, B TOM YKCJIC UyT'YHHBIX M UMEIOIIUX pedpa oxJaxaeHus. B pabore mpecTaBiieHbl
Y TIPOaHAITN3UPOBAHBI OCHOBHBIE TEXHOJIIOTHYECKHE MTapaMeTPhI ONepalliii 10 MOArOTOBKE MOBEPXHOCTH T'HIIB3HI U
PEXKHUMBI AJIEKTPOYTOBON MeTamu3anuu. JlaHel peKOMEHIAIMN 0 MPAKTUYECKOMY BHEIPEHHUIO TEXHOIJIOTHH
BOCCTaHOBJICHHSI T3 MWJIMHAPOB aBTOTPAKTOPHBIX JIBUTATEICH.

KroueBrle cioBa: OJICKTPOAYTOBasg METAJIJIN3alluA, HHBCHLHBIﬁ ABUTaTCJIb, TUJIb3a NUWIWMH/ApPA, H3HOCOCTOﬁKOCTL,
JOJITOBECYHOCTbS.

APPLICATION OF ELECTRIC ARC METALLIZATION FOR RESTORATION OF CYLINDER LINERS OF
DIESEL ENGINES OF AGRICULTURAL MACHINERY

Matyushkin B.A., Denisov V.1, Tolkachev A.A. Federal State Budget Scientific Institution Federal scientific
engineering center VIM Abstract. World experience shows that repair production is economically justified.
Restoration of worn-out parts of internal combustion engines is able to provide enterprises of agroindustrial
complex (AIC) with spare parts and ensure the reuse of worn-out parts, in particular, cylinder liners of automotive
engines. Practice has shown that the life of the engine depends on the wear of the cylinder-piston group (CPG) fi
rst and foremost, this refers to the cylinder liners. The share of diesel engines of agricultural machinery accounts
for 36-52% of the total number of failures. This defect (failure of agricultural machinery due to wear and tear of
the inner surface of cylinder liners) is quite common, and it is associated not only with improper operation, but also
with the peculiarities of the work of the cylinder group. Worn cylinder liners are restored in insufficient quantity
due to the lack of simple, inexpensive, productive ways of restoration and strengthening. High-quality restoration
of cylinder liners at its low cost will reduce the consumption of new spare parts of the machine-tractor fleet. Analysis
of the possibility of cylinder liners restoration testifies to their high maintainability. Among the many technological
processes of restoration of cylinder liners of agricultural machinery, the method of electric arc metallization
deserves attention, which allows to reduce the intensity of their wear, to restore the landing belts and the inner
surface of cylinder liners, including cast iron and having cooling ribs. In work the basic technological parameters
of operations on preparation of a surface of a sleeve and modes of electric arc metallization are presented and
analysed. Recommendations for the practical implementation of technology of restoration of cylinder liners of
automobile and tractor engines.

Keywords: electric arc metallization, diesel engine, cylinder liner, wear resistance, durability.

PA3PABOTKA TTPOTPAMMHOI'O MOJYJISl, TEHEPUPYIOILETO ®AWJI C G-KOJIOM
UL HAIUTIABKM  YIIPOUYHAIOIIMX BAJIMKOB HA CTPEJIBYATBIE JIAIIBI
KYJIbTUBATOPA PA3JIMYHLIX TUIIOPASMEPOB HA YCTAHOBKE THIIA 4D

Kprokosckas H.C.

Pedepar. Jlns yBenuueHus AONTOBEYHOCTH Pa0OYMX OPraHOB IMOYBOOOPAOATHIBAIONINX OPYAMHA, WHTEHCUBHO
M3HAIIMBACMBIX MO JelicTBUEeM abpa3WBa TOYBBHI, a TAKXKE CONEP)KAIIUXCS B HEHW COJCH, KHUCIOT W BIaru



OTHOCHUTEJILHO HEJaBHO ObUI pa3paboTaH METOJ yIIPOUYHEHHsI HAIUIABKOM OTIENbHBIX U3HOCOCTOMKUX BaJIMKOB Ha
UX MOBEPXHOCTh. VccnenoBaHus IpOBOAMINCE HA OPYAMSX IUIOCKON (hopMbl (JleMexax) U IOKa3alu yBeJIM4YeHHUE
JnonaroBeqHocTd B 2,0-2,2 pasa [2-6, 9, 10]. [Ing ynpouHeHUs CTpENpYaThIX JIall KyJbTUBATOpa STUM METOJIOM B
OHALL BUM Obina paspabotana ycranoBka ¢ cuctemoil UIIY tuma 4D. Tunm 4D o3Hauaer, 4To ycCTaHOBKa
00JaaeT YeTHIPbMSI CTETICHSIME CBOOOIBI: TIEPEMEIICHUEM HAIJIABOYHON TOJIOBKH 10 TpeM ocsiM OX, OY u OZ u
BpaIlCHUEM paMKH, Ha KOTOPOH 3aKperuisiercs jana KyjabTueaTopa 1o ocu OY. YcTaHOBKA [I03BOJISIET YIIPOUHSTh
CTpeibyaThie Janbl KyIbTHBAaTOpa Pa3IMYHBIX THUIIOPAa3MEPOB B ABTOMATUYECKOM PEXKHUME, CYLIECTBEHHO CHIKAs
TPYJOBBIE, BpPEMEHHBIE M, KaK CIJIEJCTBHE, IKOHOMHYECKHE 3aTparbl. Kpome TOro, mpu STOM IMOJydaeTcs
a0COIOTHASA WACHTUYHOCTh HAIJIAaBKY Ha BCEW MapTHH AeTajeil u cTabuiIbHOE KauyeCTBO HAIIAaBJICHHBIX BaJHKOB.
Jiist 6pIcTpOro u 6€30MKUO0YHOr0 CO3/AaHus YIPABIISIIOLIEH MPOrpaMMbl HAIUTABKH CTPEIbYAThIX JIall KyJIbTHBATOpa
Pa3NUYHBIX TUIIOPAa3MEPOB, pa3paboTaH MPOrpaMMHBINA MOy b. B OKHE mporpaMMHOTro MoyJisi TpeOyeTcs BBECTH
YeThIpe pa3Mepa CTPEeNbYaTOM Jarbl KyJIbTHBAaTOpa TaM yKa3aHHBIX. [locie KoppeKTHOro BBOJa BCeX TPeOyeMBbIX
pa3MepoB Janbl KyJbTHBAaTOPA M HaXKaTHsA KHOIKM 3alycka reHepanuu G-kKoaa mporpamma CO3JaeT OTAEIbHBIN
¢aiin (ynpaBisoLIyIo MporpaMMy JUIst ycTaHoBKY Tunia 4D), KOTOpBIi coxpaHseTcs Ha )EeCTKUN AUCK KOMIIbIOTEpa
WU ChEMHBIA HOCHUTENh IS JATBHEHINEro NCIoib3oBanus cuctemon UITY ycranoBku aiis HaruiaBku. KimoueBbie
CJIOBa: aBTOMATH3allMsl HAIUIaBKH, Jalbl KyJIbTHBATOPOB, YCTAHOBKA s HarulaBku Tuma 4D, mporpaMMHBIH
MOJYJb, TEHEPALHs YIIPABISAIOICH IPOrpaMMbl HAIUIABKH, IOBOPOTHOE MIPUCIIOCOOICHHE.

DEVELOPMENT OF A SOFTWARE THAT GENERATES THE FILE WITH G-CODE FOR WELDING OF
THE STRENGTHENING BEADS OF THE POINTED CULTIVATOR'S PAWS OF VARIOUS SIZES ON THE
MACHINE TYPE 4D

Kryukovskaya N., research assistant, graduate student. Federal State Budgetary Scientific Institution Federal
Scientifi ¢ Agroengineering Center VIM

Abstract. To increase the durability of the working organs of tillage tools, intensively worn under the influence of
abrasive soil, as well as contained therein salts, acids and moisture has recently been developed a method of
strengthening the surfacing of individual wear-resistant rollers on their surface. The studies were carried out on fl
at-shaped tools (ploughshares) and showed an increase in durability by 2.0-2.2 times [2-6, 9, 10]. To strengthen
pointed cultivator's paws of various sizes this method in VIM was used to develop of the machine type 4D with
CNC. Type 4D means that the machine has four degrees of freedom: the movement of the weld head along the three
axes OX, OY and OZ and the rotation of the frame on which the cultivator paw is fi xed on the axis OY. The
machine allows to strengthen the pointed cultivator's paws of various sizes in automatic mode, significantly
reducing labor, time and, as a result, economic costs. In addition, this results in an absolute identity of the entire
batch of surfacing parts and a stable quality of the surfaced beads. For fast and error-free creation of the control
program of surfacing of pointed cultivator's paws of various sizes, the software is developed. After correctly
entering all the required dimensions of the cultivator's paw and pressing the start button of G-code generation, the
program creates a separate fi le (control program for machine of type 4D), which is stored on the computer hard
disk or removable drive for further use by the CNC system of the surfacing machine.

Keywords: automation of surfacing, paws cultivators, machine type 4D for surfacing, a software, generating the
control program of surfacing, swivel fi xture.

[TOBBILLIEHUE DKCIUTY ATALIMOHHOM HAJIEXXHOCTU MOJIOTKOB
KOPMOJIPOBIWJIBHBIX ~ MAIUUH  KOHCTPYKTUBHO-TEXHOJIOIMYECKUMU
METOJIAMU

Konosojos B.B., Aradonosa E.B., [llenokos C.B., Aynos B.®.

Pedepar. B HacTosiiee Bpems OOJBIIMHCTBO OMNEpaldii TEXHOJOTHYECKOTO IMPOIecca KOPMOIPUTOTOBICHHUS
BBITIOJHSIOTCS TPYNIaMH B3aMMOCBSI3aHHBIX MamuH. OJHOW M3 OCHOBHBIX MAIIMH J3THX TPYII SBISFOTCS
NpoOWIIKH KOPMOB MOJOTKOBOTO Tuma. OHHM HE IUIIEHBI HEJOCTATKOB, OJHUM W3 KOTOPHIX — HH3Kas
W3HOCOCTOMKOCTh OCHOBHBIX pab0YUX OPraHOB — MOJIOTKOB. [IpH 3TOM NMPOW3BOMUTENHHOCTD, SHEPrO3aTPAThl U
KaueCTBO M3MENIbYaeMOro MMPOAYKTa MPH APOOICHUH B 3HAYUTEILHOW MEPE OTPEACISIOTCS COCTOSTHIEM MOJIOTKOB.
BI)IHYCKaeMI)Ie B HACTOALICC BpEMsA CTAHAAPTHBIC IUIACTHUHYATBIC MOJIOTKH HMMEIOT HHU3KYIO JOJITOBEYHOCTD,
MpEeAeNbHBIN WM3HOC HacTymaeT mocie apobmenust 250-300T 3epra. M3HOC MOJOTKOB COIPOBOXKIASTCS
CKPYTJIGHUEM TIEpeHEH TpaHu, YTO MIPUBOAMT K PE3KOMY CHUXKEHHUIO MPOU3BOUTENHLHOCTH Oosiee yeM Ha 40% u
KaK CJIeJICTBHE TIOBBIIICHUIO dHEpro3aTpar B 1,5-2,2 pa3a, kauecTBO KOpMOB yxy/miaercs. Llenp uccnemoBanus —



CHIDKEHHE 3KCIUIyaTallMOHHBIX 3aTpaT IPU IPOU3BOACTBE KOPMOBBIX CMECEH Ha OCHOBE COBEpPLICHCTBOBAHMS
TEXHOJIOTUM YIPOYHEHUS pPabOYMX OPraHoB MOJIOTKOBBIX JpoOMJIOK. B KkauecTBe TIHIOTE3bl IPUHAITO
MPEINONIOKEHHE O BO3MOXKHOCTH IIOBBIIICHUS pecypca MOJOTKOB IIyTeM KOMOMHHPOBAaHHOTO YIPOYHEHUS
pabouux mnoBepxHocTeld. CremaH BBIBOJ, YTO MEPCHEKTHBHBIM pELICHHEM MOBBIMICHUS pPecypca HOBBIX H
BOCCTAHOBJICHHBIX MOJIOTKOB SIBIISICTCS pa3pabOTKa M BHEIPEHHE TEXHOJIIOTHH HA OCHOBE apMHPOBaHUS pabodnx
YIJIOB METAJIOKEPaMUYECKUMM TBEPAbIMU CIUIaBaMU C INPUMEHEHHMEM JKeJIe30YIJIePOJUCTBIX IPUIIOEB,
MO3BOJISIIOLINX PeLIaTh MPodaeMy MPOYHOCTH M TBEPAOCTH paboumx moepxHocTei. [1o pe3ynbratam mpou3Bo-
CTBEHHBIX HCIBITAHWN YCTAHOBIIEHO YBEIMYEHHE OSKCIUTyaTAal[MOHHOW HAJEKHOCTH MOJIOTKOB, YIPOYHEHHBIX
apMHPOBAHHEM TBEPABIM CIUIABOM H JKEJIE30YyTJIEPOAUCTHIM IpHIioeM B 3,5-4 pasza 1Mo CpaBHEHHUIO C CEPUIHBIMH
(Cranb 65 T, 3akanka TBY). HapaboTka ynpoYyHEHHBIX MOJIOTKOB MO JOCTHXEHUIO UMH MPEEIEHOIO COCTOSHUS
B cpenHeM cocTtaBuia 1o 1000t 3epHa.

KroueBrle cioBa: ;[p061/1m<a MOJIOTKOBOI'O THII4, MOJIOTOK, naﬁKa, HaIlslaBKa, apMUPOBAaHHC, KOM6I/IHI/Ip0BaHHO€
YOPOYHCHHUEC, CaMO3aTauUBAHUC, )KGHC30yFJ'Iep0ILI/ICTBIﬁ HpHHOﬁ.

THE UPGRADE OF SERVICE RELIABILITY HAMMERS OF CRASHING MACHINES BY
CONSTRUCTIVE AND TECHNOLOGICAL METHODS

Konovodov V.V., Agafonova E.V., Schelokov S.V., Novosibirsk State Agrarian University, Dobrolyubova str.,
Siberian State University of Railway Engineering, Novosibirsk, Russian Federation Aulov V.F., Federal State
Budget Scientifi ¢ Institution Federal Scientifi ¢ Agroengineering Center VIM Abstract. At the present time, most
operations of the technological process of feed processing are carried out by groups of interlocking machines. One
of the main machines of these groups are hammer type crushers. They aren't without failures, one of which is low
durability of the main work tool-hammers. At the same time, the productivity, energy requirement and quality of
the chaff product during crushing are determined to a large extent by the condition of the hammers. Currently
production standard lamellar hammers have low durability, the limiting wear is reached after a working time of
250...300 tons. Wear of the hammers is accompanied by the roundening of the front facet, which leads to a sharp
decrease in productivity by more than 40%. As a result of an increase in energy consumption by 1.5...2.2 times, the
quality of feed deteriorates. The purpose of the study is to reduce operating costs in the production of feed blend on
the basis of improving the technology of strengthening the working organs of hammer crushers. As a hypothesis, it
has been assumed that it is possible to increase the resource of hammers by combining the hardening of working
surfaces. It can be concluded that a promising solution to increase the resource of new and restored hammers is the
development and introduction of technology based on the reinforcement of working angles with iron-carbon solders
that solve the problem of strength hardness of working surfaces. Based on the result of production tests, an increase
in the operational reliability of hammers reinforcement and iron-carbon solder of 3.5...4 times as compared with
serial (steel 65G, HDTV hardening) was established. The operating time of hardened hammers before reaching the
limit state averaged up to 1000 tons.

Keywords: beater type crusher, beater, soldering, fusing, reinforcement, the
combined hardening, self-sharpening, iron-carbon solder.

[TIPOTHO3MPOBAHUE WM3HOCOCTOMKOCTU IIJIABMEHHOI'O TIOKPBLITHUSA IIPU
ABPA3VMBHOM N3HAIINBAHUN

Kauxun C.1O., Tpudonos I'.U., Cnunko 1.b.

Pegepar. M3 nurepaTypHBIX HMCTOYHHKOB M3BECTHO, YTO HamOoyiee paclpOCTPaHEHHOHW MPUYMHON
SKCIUTyaTallHOHHBIX OTKA30B MAIIMH M MEXaHU3MOB B MOJABISIONIEM OOJIBIIMHCTBE CIIy4YaeB SIBISICTCS U3HOC U
MTOBpPEeXKICHUE pab0uYMX TOBEPXHOCTEH meTaneil. B CBA3M C 3THM, BOMIPOC TOBBIMICHUS H3HOCOCTOHKOCTH C
[OMOIIbI0 Ta30TEPMHUUYECKUX BO3JCHCTBUM, B YaCTHOCTH IIJIA3MEHHOI'O HAlbUICHUA C OJHOBPEMEHHBIM
YMEHBIICHHEM METAITIOEMKOCTH, MPHOOpeTaeT Bce OOJBIIYI0 aKTyalbHOCTh. [Ipy mia3sMeHHOM HamnbUIEHHH Ha
MIEPBOM MECTE CTOWT M3yUEHHWE SIBJICHWH HM3HOCA MOBEPXHOCTH, TaK KaK B OCHOBE JAaHHOTO TpPOIecca JIeKaT
CIIOKHBIE (PM3NYECKHE M XUMHUYECKHE MPOIIECCHI, MPOUCXOSAIINE B TIOBEPXHOCTHOM CII0€ KOHTAKTUPYIOIINX TEIl.
B nannoil pabore n3yueHHe NPUBEACHHBIX SBICHUH OCYLIECTBISUIOCH Ha JeTalie-TIpeACTaBUTENe — IIHEKE,
KOTOPBIM HcHonb3yercs B MamuHe OypuibHO-mHekoBoi MBI 303. Ipoananu3upoBaHbl SKCIUTyaTallOHHbIE
ycIoBUS paboTHI IITHEKa, AEUCTBYIOIINE HArPy30KH, IPUXOISAIINXCS Ha ero pabouyio MOBEPXHOCTh, ONPEIEICHbI
OCHOBHBIE BH[BI M3HOCA, KOTOPOMY MOJBepraercsi paboyas MmoBepxHOCTh AeTanu. Onupasch Ha ypaBHEHHUS IO
pacueTy BUHTOBBIX Iiepesad, paboueil MOBEpXHOCTH LIHEKa, a TAKKE Ha CYIIECTBYIOIME PACUECTHBIE METOIUKH IJIs



OIIpeesICHUs BEJIMUMHbBI aOpa3suBHOIO U3HOCA JAeTaly, OblIM pa3paboTaHbl PacueTHbIE METO/BI 110 ONIPEACICHHUIO
W3HOCA IIPU YIPYIOM M IUIACTHYECKOM KOHTaKTe abpasuBHBIX 4YacTHUIl ¢ pabodell IOBEPXHOCTHIO IIHEKA U €ro
W3HOCA PU MUKpope3aHnu. Takxke ObUIN CMOJICIIMPOBAHbI BEIPKEHUS [J151 ONPE/ICIICHUS BETMYMHbI a0pa3uBHOTO
W3HOCA TUIA3MEHHBIX MOKPBITHM paboueil MOBEpXHOCTH IHEKAa MamuHbl OypuinsHomHekoBod MBI 303.
Pa3zpaboraHHble cUCTEMbl aHAJIUTUYECKUX BBIPAKEHUI MOXKHO OyAeT HCIONb30BaTh NPHU aHAJIM3€ H3HOCA HE
TOJIbKO IUIA3MEHHBIX IOKPBITUH, HO M A BCEX BHUIOB Ia30TEPMHUUECKMX IIOKPHITUH HA aBTOMATHUYECKHX
YCTaHOBKAaXx MPH HAbUICHUHU AeTalleil CO CI0XKHONPOPUIEHON TOBEPXHOCTHIO.

KiroueBsle cioBa: HU3HOC, a6pa3I/IBHBIe YaCTUIbI, MUKPOPE3aHUEC, INIa3MECHHOC HAIIBIJICHUE, ITOKPBITHE, OLICHKA.

ESTIMATION OF PLASMA COATING DURABILITY UNDER
ABRASIVE DETERIORATION

Zhachkin S.Yu., Trifonov G.I., Slinko D.B., Federal state budgetary educational institution of higher professional
education Voronezh state technical University" Federal State Budget Scientifi ¢ Institution Federal Scientifi ¢
Agroengineering Center VIM Abstract. It is known from literature that the most widespread reason for machinery
and mechanism operational failures is a deterioration and damage of part active surfaces. Due to that, durability
improvement by means of gasthermal treatments, particularly a plasma deposition with simultaneous metal fraction
decrease, is of high interest. In a plasma deposition process, a research on surface degradation is of the highest
priority. The degradation is based on complex physical and chemical processes taking place in surface layers of
parts in contact. In this work, discussed phenomena were studied on a prototype part, which is a helical screw used
in a boring machine MBIII 303. Operational conditions and types of loads affecting a helical screw active surface
were analyzed. Major degradation mechanisms were determined. Based on equations calculating helical gear, screw
active surface and part abrasive deterioration estimation methods, computational algorithms for screw active surface
degradation estimation were developed. These algorithms include the elastic and inelastic interaction of a screw
active surface with abrasive particles, as well as microcutting-induced deterioration. As a result, expressions
estimating a degree of abrasive deterioration in boring machine’s MBI 303 plasma deposited screw coating were
modeled. Developed analytical expression systems are applicable not only to plasma coating deterioration analysis
but also to all kinds of gasthermal treatments of complex surface parts performed with an automatic

equipment.

Keywords: plasma spraying, a mathematical model, equation, sprayer, spot
spray, surface, detail, auger.

PA3SBUTUE TEXHOJIOTUM  IIOJIOCHOW  DHEPI'OPECYPCOCBEPETAIOIIEN
OBPABOTKU ITOYBEI

Axanasg b.X., lllorenos F0.X., Ilenu }0.C., Kac C.A.

Pedepar. [IpuBenu kpaTkuii aHaIU3 METO1a 0OPaOOTKH MOYBbI, KOTOPBIMB MUPE IMTPUHATO HAa3bIBATh TEXHOJOTHECH
«Strip-Tilly. OcHOBHast 0COOEHHOCTHAAHHOTO METO/Ia COCTOMT B TOM, YTO OAHOBPEMEHHO C PHIXJICHUEM BEPXHEIrO
TJIOJIOPOTHOTO CJIOS Ha TITyOMHY 00paOOTKY B IOYBY BHOCSTCS MUHEPAIbHBIC TN OpraHHYeCKUe YAOOpEHUs, MpH
3TOM 00pabaThiBaeTCs HE BCA ILIOHIaab, a ee 4yacth. (Llens uccnemosanuii) [loBeimeHne kayectBa 0OpabOTKH
MOYBHI MIPH TTOJIOCHOM cTI0c00e BO3/ICIIBIBAHHS C COBMEIICHNEM HECKOJIBKHX omepanuid. (Marepualisl 1 METO/IbI)
3aaqy A0S JOCTHIKCHHUS LENM PEIlWIN ITyTeM CO3JIaHWs KOMOMHHPOBAHHOTO pabodvero opraHa, Ipu KOTOPOM
TEXHOJIOTHSI TIOJIOCHOM 00pa0O0TKHU ITOYBHI COJIEPIKUT JIYUIIIHEe CBOWCTBA TPATUITMOHHON 1 0€30TBAIBHOM 00pad0TOK
noyBbl. V3BECTHO, YTO MHOTOKpAaTHBIE MPOXOAbI MOYBOOOPAOATHIBAIONIMX arperaroB MO IOJI0, CBSI3aHHBIC C
HEOOXOIUMOCTBIO BBIMTOJHEHHSI HECKOJIbKMX OIEpalliii, HEM30€KHO MPHUBOIAT K YPE3MEPHOMY YIJIOTHEHHUIO W
pacnbUieHHI0O TOYBBL. [log jmelicTBHEM KoOJec TPaKTOPOB arperatHbie KOMOYKH TIOYBHI Pa3pyMIAIOTCH,
PaCHbUISIOTCS, TJIOTHOCTh IOYBHI TOBBIMIASTCH, a KaNMUILIPHOCTh W BIArONpPOHHUIIAEMOCTH YMEHBIIAIOTCS.
(Pesymbratel m 0o0cyxaeHue) Pa3zpaOoTkoil HOBOW KOHCTPYKIIMM KOMOMHHPOBAHHOW JIalbl KyJIbTHBATOPA
oOecreunyy TIOBBIINIEHUE KadecTBa OOpa0OTKH TMOYBBI W OSCHPEIMSATCTBEHHBIN JOCTYI OPOCHTEIBHON BOJBI B
HIDKENIeKAaIl[ie CIIOM TOYBEHHOW CTPYKTYpBI, MOCTYIHBIE HJsi KOPHEBOM CHCTEMBI pacTeHWH. BhImomHumm
IesieBaTeNb B BUJIE TUCKA C YIJIOM 3aTOUYKH §...10°, 9eM yiydiunm He TOJIBKO Mpolecc paboThl, MOCKOIBKY Ha
paboueii MOBEPXHOCTH JIUCKA HE CKAIUIMBAIOTCS PACTHTEIILHBIE OCTATKH, HO M CHU3WIIM TATOBOE CONPOTHBIICHUE
arperata, a COOTBETCTBEHHO M pacxoj roprodero. (BemBomer) Pa3paboTkoit kOMOMHHPOBaHHOTO



MMOYBOOOpadaThIBAIONIETO pabodyero oprana I TEXHOJOTHH TIOJIOCHOW 0OpaOOTKM TIOYBHI TIOBBICHIIH
YPOKaHHOCTh OOJBITUHCTBA KYIBTYP 10 25%. 3T0 cTano Bo3MoxHbBIM Onarojl lapst pazsuThio 6oliee MOITHON U
Pa3BETBICHHON KOPHEBOM CHCTEMBI PACTCHUH, KOTOPAas MO3BOJIACT KYJIBTypaM OXBaThIBATH OOJBIIYIO TUIOIIA]TH
IIOI0POTHOTO TOPU3OHTA.

KiroueBbie ciioBa: mojocHast 00pa0doTKa MMOYBbI, INIOJJOPOINE, KYJIbTUBAIINS, IIEJICBAHNE, YPOKal, SKOJOTHSI.

IMPROVED TECHNOLOGY FOR STRIPE ENERGY RESOURCESAVING SOIL PROCESSING

Akhalaya B. Kh., ShogenovYu.Kh., Julia S. Tsench, Kvas1S.A. postgraduate Federal agricultural research center
VIM, 109428. Moscow. Russian Academy of Sciences, 119991. Moscow. Abstract. They gave a brief analysis of
the method of tillage, which in the world is called the technology "Strip-Till". The main feature of this method is
that simultaneously with the loosening of the upper fertile layer to the depth of treatment, mineral or organic
fertilizers are introduced into the soil, while not the entire area, but its part is processed. (The purpose of research)
Improving the quality of tillage in the band method of cultivation with the combination of several operations.
(Materials and methods) the Task to achieve the goal was solved by creating a combined working body, in which
the technology of strip tillage contains the best properties of traditional and non-soil tillage. It is known that multiple
passes of tillage units on the fi eld, associated with the need to perform several operations, inevitably lead to
excessive compaction and spraying of the soil. Under the action of the wheels of the tractor aggregate clumps of
soil dissolved, sprayed, soil density increases and the capillarity and the moisture permeability decreases. (Results
and discussion) The development of a new design of the combined leg of the cultivator provided improved quality
of treatment and unhindered access of irrigation water to the underlying soil layers available for the root system of
plants. Performed slitter in the form of a disk with a sharpening angle of 8 ... 10°, which improved not only the
operation process, since the working surface of the disk does not accumulate plant residues, but also reduced the
traction resistance of the unit, and accordingly the fuel consumption. (Conclusions) The development of a combined
tillage working body for the technology of strip tillage increased the yield of most crops to 25%. This was made
possible by the development of a more powerful and branched root system of plants, which allows crops to cover a
large area of fertile horizon

Keywords: way treatment of soil, fertility, cultivation, meleanie, crop, ecology.



