METO/IUKA OBOCHOBAHUS YODEKTUBHOCTU APEH/IbI
CEJIbCKOXO3SIMUCTBEHHOU TEXHUKHU

Kpasuenko U.H., llamapun 10.A., Mopmacosa M.C.

Pedepar. B coBpeMEeHHBIX YCIOBHSAX XO3SMICTBOBAaHUS MHOTHE CEIbCKOXO3SIMCTBEHHBIC OpraHW3allN
YMEHBIIAIOT [TapK COOCTBEHHOM TEXHUKH U IPUOETraroT K apeHie MalIUH Y CTOPOHHUX opraHusauuii. Llens
rccinenoBannii Pa3paboTate METOAMKY OOOCHOBaHMsI II€JIECOOOPa3HOCTH apeHIbl TeXHHUKH. B pabote
paccMOTpeHa OJHAa W3 BaXHBIX MPOOJIEM KOMIUIEKTOBAaHUS MapKa, 3aKJIOYalomascs B OOOCHOBaHHMU
1esnecoo0pa3sHOCTH  apeHAbl MalldH y CTOPOHHMX OpraHM3aldil W PaluOHAIBHOTO COOTHOIICHHUS
HCTIONTb30BaHUs COOCTBEHHOM M apeHIyeMOoi TeXHUKH. MaTtepuaisl U MeToAbl. [IpuBeeHs! 1Ba BapuaHTa
o0ecreyeHus] CeIbCKOro XO035iCTBa CHEeUUAIN3UPOBAaHHBIMUA MamuHaMu. C OJHOM CTOPOHBI, HAJMUYHUE
COOCTBEHHOH TEXHHKH YBEJIMYUBAET CTOMMOCTh MOOMIIBHOTO TIapKa U 3aTpaThbl Ha €ro nepedasupoBaHue,
C APYroil CTOPOHBI, MPUMEHEHNE apeHOBAHHBIX MAIllMH CHIDKAET 3HAUCHHE YKa3aHHBIX MOKazaTened u
YBEIMYHUBAECT CTOMMOCTh ITPOMU3BEICHHOW IMPOMYKLUMM 3a CUET apeHAHOM Imiatel. Ui perieHust 3Tou
po0JIeMbl MpeIoKeHa METOJUKa 00OCHOBaHMS LEeJIeCO00Pa3HOCTH apeH bl MAIllMH, HAIpaBICHHAs Ha
MUHHMHU3AIMI0 CYMMapHBIX 3aTpaT Ha apeHAHYIO IUIaTy M 3aTpaT Ha coep>KaHue COOCTBEHHON TEXHHKH.
CyTb 1aHHOW METOJIWKH CBOJIUTCS K CPaBHEHHUIO 3aTpaT, KOTOPBIE CEIbCKOXO3SUCTBEHHAs! OpTaHU3aIus]
OyZeT HeCTH MpH HCIOIb30BAHUM KOHKPETHOTO BHAA TEXHUKHU B3sIB €€ B apeH.y, JU00 mpuoodperas B
coOCTBeHHOCTh. MeTonnka 00OCHOBAaHHS 3KOHOMHYECKOH I11eJ€CO00pa3sHOCTH apeHAbl TEXHUKU TaKKe
MIO3BOJIIET OIPENENUTh, KAKMM JIOJDKHO OBITh COOTHOIIEHHWE COOCTBEHHOM M apeHIyeMOW TeXHUKH B
CENIbCKOXO03SIMCTBEHHOM opraHmu3aium. PesynbraTel u obcyxaenue. [loctpoen rpaduk cpaBHeHuUs 3aTpat
Ha TOKYIIKY W apeHxy TpakTopos. IIpoBepka mpeliokeHHOH METOOMKH B Xo3sicTBax TamOOBCKOM
o0jacTH TMoOKa3ana, 4YTO apeHAa TEeXHHKH SKOHOMHYECKH IiejiecooOpa3Ha TpH MPOAOLKUTENTBHOCTH
CEIIbCKOXO3SIMCTBEHHBIX paboT He OoJiee YeThIpex JIeT.

KiroueBble ciioBa: apeHsia clielualu3HpOBaHHON TEXHUKH, MOOWIBHBIN ITAPK, HHIAIHS

METHODOLOGY OF SUBSTANTIATION OF EFFICIENCY OF RENTAL AGRICULTURAL
EQUIPMENT

Kravchenko I.N., Russian Timiryazev State Agrarian University, Moscow, Russian Federation; Shamarin
Y.A. Bauman Moscow State Technical University, Moscow, Russian Federation; Margarita S. Mordasova,
Federal Scientifi ¢ Agroengineering Center VIM, Moscow Abstract. In modern conditions of management,
many agricultural organizations reduce the fl eet of their own equipment and resort to renting cars from
outside organizations. Thus, the choice of the best of these options (rent or operation of own fl eet) requires
scientifi ¢ justifi cation. The paper considers one of the important problems of completing the fl eet, which
is to justify the feasibility of renting cars from outside organizations and the rational ratio of the use of own
and leased equipment. There are two options for the provision of agriculture specialized machines. On the
one hand, the availability of own equipment increases the cost of the mobile fl eet and the cost of its
relocation, on the other hand, the use of leased cars reduces the value of these indicators and increases the
cost of manufactured products at the expense of rent. To solve this problem, the proposed method of
grounding the lease of machines, is aimed at minimizing the total cost of the rent and costs of maintaining
your own equipment. The essence of this methodology is to compare costs that the agricultural organization
will incur when using a specifi ¢ type of technology taking it in lease, or purchasing the property. The
technique of substantiating the economic feasibility of renting equipment also allows you to determine what
should be the ratio of own and leased equipment in an agricultural organization. A comparison chart of the
cost of buying and renting tractors is constructed. Validation of the proposed method in the Tambov region
has shown that rental equipment is economically feasible for the duration of farm work for four years.

Keywords: rent of specialized equipment, mobile fleet, inflation

COBEPIIEHCTBOBAHHME —~ KOHCEPBAIIMOHHBIX — MATEPUAJIOB  JIJIA
[NPOTUBOKOPPO3MOHHOU 3AIIUTHI MAIINH AIIK

ITerporckmii [I.U., ITerpoBckas E.A., Octeban K.C., [Terpumes H.A.



Pedepat. B coBpeMeHHON MeTaJIyprun OOJIBIIIYIO YacTh BBIITYCKAEMOMN IPOAYKIIUH COCTABIISIOT YePHBIC
crutaBpl. Hamboree pacrmpocTpaHEHHBIMH W3 BCETO ACCOPTHMEHTa YEPHBIX CIUIABOB SABISIOTCS
HU3KOYTJIEepoaucThle cTamd. OHM TNPUMEHSIOT IS NMPOM3BOACTBA CBAPHBIX KOHCTPYKIMH, AeTanew,
M3rOTaBIUBAEMBIX METOJaMU IJIACTUYECKOro Ae(OpMUPOBaHUS, a TAKXKE PA3IMUHBIX JeTajed MalluH U
MEXaHU3MOB. HU3KOyTJIepoaHucThie CTaiM HE 00JagaloT BBICOKOW KOPPO3HMOHHON CTOWKOCTBIO, UTO
MPUBOANT K HEOOXOAMMOCTH NMPUMEHEHHUS Pa3IMYHBIX MEp IO 3alluTe JeTalell U3 3THX CIUIaBOB OT
Pa3IUYHBIX BUJOB KOPPO3UH, B PE3YIbTaTE KOTOPOH CHMKAOTCS MEXaHUYECKHE CBOMCTBA M PECYPC 3TUX
m3nenuid. llenmp wmccnenoBaHWit  pa3pabOTKa  TEXHOJOTHYECKHX  MEPONpPUATHH,  MOBBIMIAONINX
KOPPO3UOHHYIO CTOMKOCTh M3JEIMN U3 HU3KOYTIEpOAMCTHIX cTajeil. Marepuanbsl u metonbl Jlid
BHYTPEHHEH KOHCEpBAalMK, KOTOpas SIBISIETCS TEXHOJIOTMYECKH Oosiee TPyJOEMKOM M CIOXKHOH B
NPaKTUYECKOM BBIMOJIHEHHUH, U SKCIEPUMEHTa OBbLIM COCTaBJIEHBI KOMIIO3ULIMK Ha OCHOBE TOBAPHOT'O
macima Mapkd MANOL. Yacte U3 3THX C€OCTaBOB Obuta Moau(uUIMpoBaHa 100aBICHHEM
pactpoCTpaHEeHHBIX HMHTHOWTOPOB KOPPO3WH OTedecTBeHHOro mpowusBojcTBa Tema3-JIC m AKOP-1. B
pe3yJIbTaTe CUHTE3Aa MOTY4YEeHbl OPraHN4YeCKHE COEINHEHHS C aCUMMETPUYHON MOJIEKYIISIPHOM CTPYKTYpOid,
conepikare ruapodoOHbI pagukan ¥ TUApOPHIbHYI0 4YacTh. B paboTe OTpa)keHBl HCCIICIOBAaHUS
AHTUKOPPO3UOHHBIX CBOMCTB 3THX paboue-KOHCEPBAIIMOHHBIX COCTABOB. Pe3ynbTaThl M 0OCYyKIeHUE
Ucnsrtanus nposonmwiuck cornacHo 'OCT 9.054 Ha cranbHBIX 00pa3max B Kamepe COJEBOIO TyMaHa
DYCOMETAL cepun SSC. [IpoBenénnsie uccaenoBaHus MOKa3aid, YTO MPHU KOHCEPBALMU CMa30YHON
cuctemsl JIBC m1st cozganns paboye-KOHCEPBAIIMOHHOTO COCTaBa PEKOMEH IyeTCsl IPUMEHSATH HHTHOUTOP
koppo3un Tenaz-JIC. BeiBoapl HAMITYYITUMH aHTUKOPPO3UOHHBIMH CBOWCTBAMH O0JIaJaeT KOMITO3UITUS
Ne8 maciio MANOL TS-5 ¢ npo6erom 250 motouacos + 10% Tenasz-JIC.

KiroueBrie ciosa: KOppo3usi, OKCIICPUMCEHT, I/IHFI/I6I/ITOp, pa60‘le—KOHCepBaI_II/IOHHBI€ COCTaBhI,
KOHCEpBalus.

IMPROVING CONSERVATION MATERIALS FOR CORROSION PROTECTION OF MACHINES
APK

Petrovsky D.I., Petrovskaya E.A., Castell Santiago Esteban, Russian State Agrarian University - Moscow
Timiryazev Agricultural Academy, Petrishchev N.A., public budgetary scientific institution "Federal Scientific
Agroengineering Center VIM" Abstract. In modern metallurgy, most of the products are ferrous alloys. The
most common of the entire range of ferrous alloys are low-carbon steels. They are used for the production
of welded structures, parts manufactured by plastic deformation, as well as various parts of machines and
mechanisms. Low-carbon steels do not have high corrosion resistance, which leads to the need for various
measures to protect parts of these alloys from various types of corrosion, which reduces the mechanical
properties and resource of these products. In this regard, the development of technological measures that
increase the corrosion resistance of products made of low-carbon steels are relevant at the moment. For
internal preservation, which is technologically more time-consuming and difficult in practical
implementation, for the experiment compositions based on commercial oil brand MANOL were composed.
Some of these compounds have been modified by the addition of common corrosion inhibitors of domestic
production of Telaz - LS and AKOR-1. As a result of synthesis organic compounds with asymmetric
molecular structure containing hydrophobic radical and hydrophilic part are obtained. The research of
anticorrosive properties of these working-conservation compositions is reflected in the work. Tests were
carried out in accordance with GOST 9.054 on steel samples in the salt fog chamber DYCOMETAL SSC
series. Studies have shown that the preservation of the lubrication system of the internal combustion engine
to create a working-conservation composition is recommended to use a corrosion inhibitor Telaz-LS, and
the best anti-corrosion properties among the studied lubricant compositions has a composition of oil
MANOL TS-5 with a mileage of 250 hours + 10% Telaz-LS.

Keywords: corrosion, experiment, inhibitor, working-conservation compositions, conservation.

[NPUHLMAIIBI PEMHXMHWUPUHI'A IIPU  PEOPIAHU3BALIMM CUCTEMBI
TEXHUYECKOI'O OBCJIY>XXBAHMA

AxcenoB A.3., ®atekud B.A.

Pedepat. B craTthe paccMaTpUBarOTCS BOMPOCH! MMOCTPOSHUS CUCTEM TeXHUYEecKoro oocmyxuBanus (TO)
Ha OCHOBE MPUHIIMIIOB perHXKuHUpuHTa. llenp uccnenoBanuii PaccMoTpeTs 3Tamnsl MOCTPOCHUS CHUCTEMBI



VIpaBJICHHUS] TIPOIleCCaMH Ha OCHOBE MPHUHITUIIOB peHHKHHHPHUHTA. CellbCKOXO03SHCTBEHHAS TEXHHKA
paboTaeT BEICOKOTIPOU3BOIUTEIIBHO U OecTiepe00itHO, eciti €€ CBOCBPEMEHHO TEXHUIECKH 00CITYKHBAIOT.
IMoctosiuHOE yiydmenune mponeccoB TO sBIsSETCS OAHMM W3 BaXKHEHIIMX 3JIEMEHTOB TIpollecca
COIPOBOX/ICHUS MPOJAYKIIMU B IKCIUTyaTallii. PEMH)XMHUPHHT JaeT pe3Kkoe MOBbIIeHNE 3 )EeKTUBHOCTH
U PE3yNBTATHBHOCTH NEATCILHOCTH MPEIIPHSTHA. Marepuaisl 1 MeToAb! [ [pHHIMTIHATBEHBIC TIOTI0KECHUS
PEHHXKUHUPHUHTA OCHOBAHBI HA MEPECTPOUKE TIPOIIECCOB MOJIHOCTRIO 0e3 yuéTa BCero ImpeIiecTBYIOIIETro
ombiTa. CTaBsTCA MO COMHEHHE HANPAaBICHHS Pa3BUTHS, KOTOPBIMH IOJB30BAIUCH HA MPEANPUITHU.
PeuHXUHUPUHT SBISIETCS MEPONPHUSITHEM C BBHICOKMM ypoBHeM pucka. [Ipu peanusaiuu npoektoB TO
1IEJIECO00Pa3HO PACCMOTPETh OCHOBHBIE MPOLIECCHI ¢ TOUKH 3PSHMS PYKOBOJCTBA M UCIIOJIHHUTENICH padoT
U OIpENENUTh BapHaHTHl Pa3BUTHA. BBISIBIIN (aKTOPBI, OKA3bIBAIOIIUE HETATHBHOE BIUSHHE HA HX
(dhynkmonuposanue: [eiicTBrue 3TnX (haKTOPOB MPOSIBIISETCS B HACTYIUICHUU COOBITHIA, ITPENSATCTBYIOIIIX
npoBeneHni0 TO. DTH COOBITHSI HACTYNAIOT HE3aBUCHMO JIPYT OT Jpyra ¥ 00pa3yloT MpocTeHIine
MTyacCOHOBCKHE MTOTOKY C HHTEHCUBHOCTSAMU . PeanpHOE unciio coobiTuii ¢ BepostHocThio P(li, 1) nexur B
npenenax [(li-1), (li+])]. Ha ocHoBe aHamm3a mpoIecCCOB MOXHO pa3padOTaTh HECKOIBKO BapHAHTOB
MEPOTIPHUIATHI U COKPATUTh YOBITKH. JJanubie M1, M2,..., M 06pa3yioT MaTpHIly, Ha36IBACMYIO MaTpPHIICH
aJbTePHATHBHBIX IOTePh. COIMOCTABIISAA pa3IMYHBIC CTPATEIMU, BHIOMPAIOT MEPOIPHUSTHS, KOTOPHIC
obecrieyaT MHUHHMAanbHbIE YOBITKH. BreBomel Ilpemmaraemple MeTONBI PEHHXWHUPWUHTA TO3BOJISIOT
MEPENPOSKTUPOBATh MPOIIECCHI MPEANPUATHS U YIYUIIHTh €r0 AeATeIbHOCTh. ¥ MEHBIICHNE KOJUYECTBA
orepanuii OBBICUT 3(PPEKTUBHOCTh, POU3BOJAUTEIBHOCTh U CHU3UT MPOU3BOJICTBEHHBIC M3ACPKKH. B
pe3ynbTaTe TpPUMEHEHHs PEeWH)XHHHUPHHTA IPOIECCOB TEXOOCHYy)XHBaHUs OyIeT yCOBEPIISHCTBOBAaHA
OpraHM3alMoOHHas CTPYKTYpa U TEXHOJIOTHUECKHE TIPOIIECCHI.

KiroueBsie croBa: penH>XUHUPHHT, IIPOLIECC
THE PRINCIPLES OF REENGINEERING IN THE REORGANIZATION MAINTENANCE SYSTEM

Aksenov A.Z., Fatkin V.A., Federal state budgetary scientifi c institution "The Federal agricultural research
centre VIM» Abstract. The article deals with the issues of construction of maintenance systems based on
the principles of reengineering. The stages of construction of the process control system based on the
principles of reengineering are considered. Agricultural machinery works high-performance and
uninterrupted, if it is served in a timely manner. Continuous process improvement maintenance one of the
most important elements of the product maintenance process in operation. Reengineering gives sharp
increase of effi ciency and effi ciency and is a means which gives the chance to improve processes of
activity of the enterprise. The principal provisions of reengineering are based on the restructuring of the
processes completely without taking into account all previous experience. The directions of development
which were used at the enterprise are questioned. Reengineering is an activity with a high level of risk.
When implementing projects, it is advisable to consider the main processes from the point of view of
management and executors of works and identify development options. The analysis of the processes
reveals the factors that have a negative impact on their functioning: The effect of these factors is manifested
in the occurrence of events that impede the conduct of maintenance. These events occur independently of
each other and form the simplest Poisson flows with intensities . The real number of events with probability
P(1i, 1) lies within [(li - 1), (li + 1)]. Based on process analysis, several options can be developed and losses
reduced. Data M1, M2,..., Mn form a matrix called the matrix of alternative losses. Comparing different
strategies, they choose activities that will ensure minimum losses. The proposed methods of reengineering
allow to redesign the processes of the enterprise and improve its activities. Reducing the number of
operations will increase efficiency, productivity and reduce production costs. As a result of the application
of reengineering of maintenance processes, the organizational structure and technological processes will be
improved.

Keywords: maintenance, reengineering, process

OBECIIEYEHUE SKCIUTY ATALIMOHHOM HAJIEXKHOCTH
I[TOYBOOGLPABATLBIBAIOIINX PABOYMX OPI'AHOB C 3JIEMEHTAMHU U3
CBEPXBBICOKOMOJIEKVYJIAPHOI'O [TIOJINDTUJIEHA

ITapxomenko I'.I"., boxkxko U.B., Aymnos B.®.



Pedepar. B 3acynumBbIXx ycnoBusix oOpabOTKa IMOYBBI JOJDKHA OOECHEYMBATh HAKOIUICHHE BIIATU U
NPENsITCTBOBATH HCMapeHo0. HakoruieHne Biaru u npeJoTBpalleHue NCIIapeHusl 00eceunBaeTcs 3a CUET
MYJIBYHMPYIOIIETO CJIOS HAa MOBEPXHOCTH M Pa3IMUYHBIX 110 CTPYKTYPHOMY COCTaBY M IMJIOTHOCTHU CJIOKEHUS
ci10éB ToYBHI TIpH e€ oOpaboTke. Paboure opranpl IS MOCTOWHONH 0€30TBATHHOW OOPAOOTKH ITOYBHI
XapaKTEPU3YIOTCSI BBICOKOM METAaJUIOEMKOCTBIO, YTO IPUBOJUT K YBEIMUYEHHUIO MacChl KOHCTPYKLUH U
pocTy 3HEepro3arpat Ha OCy LIECTBICHUE TeXHOJIorndeckoro npouecca. (Lens nccnenosanmii) Pazpadorka
KOHCTPYKIIMH pabodero opraHa sl MOCIOHHON 0e30TBalibHON 00pa0OTKM TMOYBBI C NPHUMEHEHHEM
CBEPXBBICOKOMOJIEKYJIIPHOTO TIOJMATHIIEHa HU3KON TUIOTHOCTH. VICTONb30BaHNE B KOHCTPYKIIMH HOBBIX
HEMETAJUIMYECKUX ~ MATEpUaloB Ha OCHOBE IIJACTHKa BO3MOXKHO CYIIECTBEHHOE CHW)KEHHE
METaJUIOEMKOCTH pabdovnX OPraHOB M 3aTPaT SHEPIHMM Ha OCYIIECTBICHHE TEXHOJIOTMYECKOTO Ipolecca
NOCIIOIHO 0e30TBaIbHOM 00paboTKo# mouBkl. (MaTepransl U MeTobl) ONTHMHU3AIHS POPMBI PHIXJIATEINS
OCHOBaHa Ha IMOMCKE MHHHMMAJIbHOW JUIMHBI €r0 IE€OMETPUYECKUX MOBEPXHOCTEH, OCYIIECTBISIOIIMX
KpOLICHHE 3aJaHHOro pasMmepa Iuiacta. [lnomanp momepedHoro cedeHus oOpabaTbiBaéMOro IJiacta
ONpeACIACTCS MEPUMETPOM phIXuTeNs. J[ist oOecreueHns 3KCIUTyaTallMOHHON HAA&KHOCTH PHIXIIUTEIS
CBEPXBBICOKOMOJIEKYJIIPHBIN  MOJMATUIIEH YCTAHOBJIEH Ha METAJUIMYECKYI0 OCHOBY, CIYXaIlylo
apMuUpyromuM 31eMeToM. CBepXBBICOKOMOJIECKYIISPHBIN MOJMATUICH HAHOCUTHCS B BUAE TOKPBITHS,
yAEP>KMBAEMOTO Ha METAJUINYECKOM OCHOBAHUH PBIXIIUTENS CUIIAMHU aJT€3HH, a TAKKE METOJOM JIUTHEBOTO
npeccoBanus. (PesynbraTel u 00cyxaeHue) [Ipu GyHKIIMOHUpOBaHUHM pabovero opraHa Jjis MOCIOHHON
0e3oTBaJIbHONH 0OpaOOTKM TOYBBI C 3JIEMEHTAMH M3 CBEPXBBICOKOMOJIEKYJIIPHOTO IOJMATHUIICHA
HaOJIroanoch YJIydlleHWe KadecTBa KpouleHus Iuacta Ha 6,8-10,4% wu BelpaBHEHHOCTH (DOHA,;
yMEHbIIIEHHE COAep)KaHHe 3PO3MOHHO-OMACHBIX YacTUI] B BepxHeM cioe B 1,2-1,4 pa3a. (BeiBoasl) B
pe3ynbTaTe TAaKOM MOJCPHHU3ALMHU JOIYyCKaeMble YAENbHBIE Harpy3kKu Ha PBIXJIUTENIb MOTYT IPEBBIIIATH
HNPOYHOCTH CaMOT0 MOKPbITUS. [Ipn 3TOM coxpaHseTcsl yroi 3aTOUKH PeXyIlell KPOMKH, YTO OKa3bIBa€T
HETIOCPE/ICTBEHHOE BIIMSIHAE HA CHM)KEHUE SHEPrOoEMKOCTH Ipoliecca U MOBBIIICHUE KauecTBa 00pabOTKU
TIOYBBI.

KiroueBsie cioBa: mouBa, pabOuYuii OpraH, pPBIXJIUTENb, IUIACTHK, CBEPXBBHICOKOMOJICKYIISPHBII
NOJHMATHIICH, YJHEProcOepeKeHne

MAINTENANCE OF OPERATIONAL RELIABILITY OF TILLAGE WORKING BODY’ WITH
ELEMENTS OF ULTRA-HIGH MOLECULAR POLYETHYLENE

Parkhomenko G.G., Bozhko 1.V., Federal state budget scientifi c institution "Agrarian science center"
Donskoy "structural unit of SKNIIMESH Abstract. In arid conditions, soil cultivation should ensure the
accumulation of moisture and prevent evaporation. The accumulation of moisture and prevention of
evaporation is ensured by the mulching layer on the surface and different in structural composition and
density of the addition of soil layers during its processing. This can be done by layer-bylayer soil-free
tillage. However, the working bodies for layer-by-layer soil-free tillage are characterized by high metal
content, which leads to an increase in the mass of the structure and an increase in the energy input for the
process. The design of the working element for layerwise soil-free tillage with the use of ultrahigh-
molecular-weight lowdensity polyethylene is developed. Due to the use of new non-metallic materials
based on plastics in the design, a signifi cant reduction in the metal capacity of the working bodies and the
cost of energy for the implementation of the technological process by layer-by-layer soilless tillage are
possible. Optimization of the shape of the ripper is based on the search for the minimum length of its
geometric surfaces that crush a given size of the formation. The cross-sectional area of the seam is
determined by the perimeter (length of the geometric surfaces) of the ripper. To ensure operational
ruggedness of the ripper, ultra-high molecular weight polyethylene is mounted on a metal substrate serving
as a reinforcing element. In this case, ultra-high molecular weight polyethylene can be applied in the form
of a coating retained on the metal base of the ripper by adhesion, and also by injection molding. With the
functioning of the working element for layer-bylayer soil-free tillage with elements from ultra-high
molecular weight polyethylene, the quality of crumbling of the formation was improved by 6.8-10.4% and
the leveling of the background; decrease in the content of erosion-hazardous particles in the upper layer by
1.2-1.4 times. As a result of such upgrading, the permissible load on the ripper may exceed the strength of
the coating itself. In addition to the stability of the form, the angle of sharpening of the cutting edge is
maintained, which directly affects the reduction of the energy intensity of the process and the improvement
of the quality of the soil treatment.



Keywords: soil, working body, ripper, plastic, ultra-high molecular polyethylene, energy saving.
COBPEMEHHBIE TEXHOJIOTIKM B YTUJIM3ALIUA JIMTUN-UOHHBIX AKB

Kanep3or A.O., I'epacumon B.C, bypskosC.A.

Pedepat. Ha camoxonHo# TEXHUKH HCIIONIB3YIOTCSI HOBBIE THUIIBI JINTHH-MOHHBIX aKKYMYJIATOPHBIX OaTtapei
(AKB). Onu umeroT npeuMyniecTBa K TpaIulMOHHBIM cBUHIIOBOKHCIOTHEIME AKDB. O0nanast BBICOKUMU
SHEPreTUYECKUMM  II0Ka3aTesIMM, JIMTUH-UOHHBIE OaTaped MMEIOT HENOCTaTOK C  PUCKOM
o>kapoB3pbIBoonacHocTH. HexBaTka qaHHbeIX 0 MarepuanbHoM coctaBe AKDB co3mator npoGiemy npu ux
yrummzanun. (Lens nccnenoBannii) CocTOUT B OMMCAHUU CYLIECTBYIOIIMX METOAOB YTUIIM3ALUH JINTHI-
WOHHBIX aKKYMYJISTOPHBIX Oatapeit. (Marepuansl u Mmetonbi(. B paboTte paccMaTpuBaroTCs JIUTHIH-MOHHEIE
aKKyMyJnsaTopel. [IpuBOomMTCS WX MaTepUaNbHBIM COCTaB, NPUYMHBI CaMOBO3TOpPAaHUS W B3pbIBa
akkymyssaTopoB. (PesynbraTel u obcyxkaenue). Mznaraiorcs Tpu MeToAa YTHIM3ALMU JIMTUH-WOHHBIX
Oarapeii: py4HoO#l (Pu3nveckuii), TUPOMETATUTYPIrHUSCKUNA U THAPOXUMHUECKUNA METOJbI. Y Ka3bIBAlOTCS
JIOCTOMHCTBA METOJIOB, NPUBOAATCA CXEMbl pealn3allid, TMOAPOOHO H3JIAraeTcsi TEXHOJOTHUYECKUN
MIPOLIECC, UCTIONIb3YEMBIN P yTUIHM3alMHK. [IpuBoaATCS AaHHBIE IO XUMHUYECKOMY COCTaBY IIJIaka, OKCHa
MeTaioB.  PaccMoTpeHsl  mpeuMmymiecTBa M HEAOCTaTKM  KaXJOro  METOJa,  PHUCKHU
MOKapOB3PHIBOOIIACHOCTH BO BpeMs YTWIM3AIMM, IPOU3BOIUTENBHOCTh Tporecca. (BuiBonpr).
PaccMoTpeHsl W3BECTHBIE METOABI YTWIM3AIMKU JIUTHH-MOHHBIX aKKyMynaTopHbeix Oatapeit AKDB
CHOCOOCTBYIOIIME CHHKCHHIO pUCKa Hoxkapo3pbsiBoonacHocTd AKDB um Oomnbliero BeIXoJa KOHEUHBIX
MaTepraoB.

KitoueBble ciioBa: TUTHI-MOHHBIE OaTapen, PUCK ITOXKAaPOB3PHIBOOIIACHOCTH, YTHIIN3ALMS, PELIUKIINHT.
MODERN TECHNOLOGY IN THE RECYCLING

OF LITHIUM-ION BATTERIES

Kaperzov A.O., Gerasimov V.S., Buryakov S.A., FSBSI FSAC VIM Abstract. Today, an increasing
number of self-propelled equipment uses new different types of lithium-ion batteries (batteries). This is
largely due to their advantages over traditional lead-acid batteries. First of all, it is their high energy
performance and the solution of such problems as a small life cycle, voltage drop as the battery discharge,
low charging current and toxic emissions remaining after failure. However, if you pay attention to lithium-
ion batteries, their main drawback is often called the risk of fi re and explosion throughout their life cycle.
This reason is often called the key in the operation of these batteries, which ultimately leads to a reluctance
to use all of the above advantages of new Autonomous power sources in technology and continue to use
traditional lead batteries. In addition, the lack of data on the material composition of lithium-ion batteries
and experience in their disassembly also create such a repulsive problem as the complexity of the disposal
of a large amount of battery data. After all, compared with conventional small lithium-ion batteries used in
portable and small-sized equipment, the weight of the car battery can be up to 20 percent of the total weight
of all equipment. Therefore, we need appropriate equipment and technologies that can take into account the
above possible risk of fi re and explosion, as well as make this technology resource and energy as useful
and profi table as possible with an eye to an increasing number of these power sources and their gradual
improvement. Information technologies necessary to solve this problem should be based on digital
platforms in view of the need for operational management and collection of the necessary data for decision-
making related to the disposal of battery.

Keywords: lithium-ion batteries, risk of fi re and explosion hazard, recycling.

ITIOBBIIIEHUE KOPPO3MOHHOM CTOMKOCTH KOJIEL] ITOJIIUITHUKOB

MATHUTHO-ABPA3UBHOM OBPABOTKOM UX ITOBEPXHOCTEM
Axynosud JI.M., Ceprees JI.E., 1la6yns B.B., JIlyonosunkuii C.K., 'epmanosud E.I'.

Pedepart. 3ammra oT KOPPO3UHU SBIACTCS OJHOM M3 BAKHEHUIIHX MTPOOJIEM, UMEIOIIEH OOJIbIIOE 3HAYCHHE
JUIS CEJIbCKOT0 XO3sIHCTBAa. B CeNbCKOXO3MCTBEHHON TEXHUKE HIMPOKO MPUMEHSIIOTCS MOAIIMITHUKA
KaueHUs, KOTOpbIe paboTarOT B arpecCHBHBIX cpefax. IloBbIICHHE KOPPO3HMOHHOW CTOMKOCTH
ITOBEPXHOCTH TOJIIMITHUKOB BO3MOXKHO 3a CYET (POPMHUPOBAHHS «OJIATOMPHSITHOTO» MHUKPOIPOQUIS



MOBEPXHOCTH C HU3KOH MIEPOXOBATOCTHI0 W MHUHHUMAIBHBIM KOJIWYECTBOM MUKpoBmamuH. llomydenne
TAaKOro0 MHKPOIPO(HISL BO3MOXHO IPH HMCIIOJIB30BAHUU CIIOCOO0B (UHHUINHOK 00pabOTKH (HaCOHHBIX
noBepxHocTel aertaneil. IlepcrekTUBHBIM (DUHHUIIHBIM METOAOM OOpaOOTKM IOBEPXHOCTH SIBISIETCS
MarHUTHOaOpa3uBHas 00pabOTKa, KOTOpPOE HapsAAy C BBICOKOM NPOM3BOIMTEIBHOCTHIO HMMEET PsA
CYIIIECTBEHHBIX MIPEUMYIIECTB Mepen TpaaunuoHHeIMU MeTonamu. (Llens uccnenoBanus) Uccnenosanne
KOPPO3UOHHOM CTOMKOCTH JeTalel M3 JCTMPOBAaHHBIX CTajCH mocie GUHHUIIHON MarHUTHO-aOpa3HMBHOMN
o0paboTtku. (Matepuansl u MeTonsl) B kadecTBe SKCHEpUMEHTATBLHOTO oOpas3ima BBIOpaHBI KOJbLA
nogmumarka 108 TOCT8338-75. B kadectBe obopymoBanus mis MAO ucnonb3oBaics cranok COT
2.150.00.00.000, deppoabpa3vBHbBIN MOPOIIOK — Ha OCHOBE OOPHIOB *eie3a, 3epHuctocts J1=100/160
MKM. MeToziuKa poBeACHHsI SKCIIEPUMEHTA BKIII0YaJIa YCKOPEHHBIE UCTIBITAHUS ITPU IEPHOANIECKOM HITT
nojaHoM norpysxkeHun B 20%-b1it Boausiid pactBop NaCl mpu Temnepatype 20eC. IlonyueHHble JaHHBIE 110
MOKa3aTeNIM KOPPO3MOHHOM CTOMKOCTH CpaBHH BaJWCh C AaHAJIOTMYHBIMH IapaMeTpaMu Tpu
cynephunnmuposanun. (Pesynbratel u o0cyxaenne) CpaBHHIM MHTEHCHBHOCTH PAa3BHTHUSI KOPPO3UHU
00pa3LoB B 3aBUCHMOCTU OT BPEMEHHU NPOBEICHUS SKCIEPHUMEHTA. Y CTaHOBWIH, YTO Tociie 228 yacoB
UCTIBITAHUN HaUMEHBINYIO IJIOMIA s KOPpOo3ur MMeroT o0Opasubl nocie ¢uuumHodn MAOQO. CpaBHuIH
mapaMeTpbl MOBEPXHOCTHOIO CJIOS KOJbIAa MOAUIMMHUKA. OUpeAenuiIn, 4To CTPYKTypa MOBEPXHOCTH
nocnie MAQO mMeer ciy4aiiHBIA XapakTep MO IUIomanyu U no amrumarynae. (BeBoasl) Mcmonp3oBanue
cnoco0a MarHUTHO-a0pa3uBHOI 00pPaOOTKM BHYTPEHHETO KOJbLA MOANIMITHUKA 3HAYUTENLHO TOBBIIIAET
€ro KOPpO3UOHHYIO CTOMKOCTb.

Krouesrle cioBa: KOJIbIla ITOJIIHMITHUKOB, MaFHI/ITHO—a6p8.31/IBHa$I 06pa60TI<a, KOppPO3UOHHAA CTOﬁKOCTL,
mepoxXoBaTOCTh.

INCREASE OF CORROSIVE RESISTANCE OF RACE RINGS WITH THE USE OF MAGNETIC-
ABRASIVE MACHINING OF THEIR SURFACES

Akulovich L.M., Sergeev L.E., Shabunya V.V., Dubnovitsky S.K., E.G. Germanovich, Belarusian State
Agrarian Technical University, A branch of Belarusian State Agrarian Technical University “insk State
Industrial and Pedagogical College” Abstract. Protection against corrosion is one of the major problems
which is of great importance for agriculture. The rolling bearings working in hostile environment are widely
used in agricultural machinery. It is possible to increase the corrosive resistance of a bearing surface due to
the formation of a "favourable" microprofi le of a surface with a low roughness and the minimum quantity
of microhollows. Using the ways of fi nishing processing of detail profi le surface it is possible to receive
such a microprofi le. Magnetic abrasive machining is a perspective fi nishing method of surface processing
having a number of essential advantages in comparison with traditional methods. (Research objective) The
research of resistance to corrosive attack of the alloyed steel details after fi nishing magnetic abrasive
machining. (Materials and methods) Race rings 108 GOST8338-75 were chosen as experimental samples.
As the equipment for magnetic abrasive machining the SFT machine 2.150.00.00.000 and ferroabrasive
powder on the basis of iron borid, granularity A=100/160 micron were used. The technique of carrying out
an experiment comprised the accelerated tests at periodic or full immersion in 20% aqueous NaCl solution
at a temperature 20°C. The obtained data on indicators of corrosion resistance were compared to similar
parameters when superfi nishing. (Results and discussion) The intensity of corrosion development of the
samples depending on experimental time was compared. It was established that after a 228 hours test, the
samples being after magnetic abrasive machining have the smallest area of corrosion. The parameters of
the race ring surface layer were compared. It was defined that the structure of the surface after magnetic
abrasive machining has an accidental nature on the area and on amplitude. (Conclusions) The use of the
magnetic abrasive machining of an inner race of a bearing increases its corrosive resistance considerably.

Keywords: race rings, magnetic and abrasive machining, corrosive resistance, roughness.

OBOCHOBAHME KOHCTPYKTHMBHBIX IIAPAMETPOB T'OPHU30HTAJIBHOM
POTOPHOU APOBUNJIKN ®YPAXKXHOI'O 3EPHA

Tumodeesnu JI.A., Pammmmosug W.P., [lymckwmit A.C.



Pedepar. DddexTuBHOCTE pabOTH M3MENBUHUTENS OLEHUBACTCS IO HPOWU3BOJUTENBHOCTH, KadeCTBY
U3MEJIbYEHUS], YAEIbHOM HSHEProeMKOCTH U MaTepHaloeMKOCTH. PaccMaTpuBaemas IOpHU30HTalIbHAs
poTopHasi APOOHMIIKA MO3BOJSIET KAUECTBEHHO M3MENIbYaTh 3€pHOBBIE MaTepHaibl U MONydYaTh TOTOBBIN
npoaykT A0 98% BBIPOBHEHHBIH MO TI'PaHYIOMETPHUYECKOMY COCTaBY C MHUHUMAJBHBIM KOJIUYECTBOM
meUIeBUAHBIX (pakuuit mo 1-3%. (Llenp uccnenoBanmsi). OOOCHOBAaTh KOHCTPYKTHUBHBIE ITapamMeTphl,
B3aMMOJICHCTBYIOINX C HCXOJHBIM IIPOJYKTOM, IOBEPXHOCTEH pabOYMX OPraHOB B T'OPU3OHTAIBHOMN
poTopHOH npoOmiike QypaxHoro 3epHa. (Marepuansl u MeTonsl). s TEOpPETHUECKOTO aHanM3a
UCIIOJIB3YEeTCST METOAMKA TMOBBIICHUS] 3(P(PEKTUBHOCTH TEXHOJIOTUYECKUX IMPOIECCOB M CPEJICTB
MeXaHHU3aIuy, npeioxkenHas JledbeneBbiv A.T. 1 cTaHJaApTHBIE METOJJUKH MaTEMAaTUYECKUX PacueToB, B
ToM uncie Ha OBM. (Pesynbratel nccnemoBanus). OO0CHOBaHBI KOHCTPYKTHBHBIE 0COOEHHOCTH Hape3Ku
puduieii pabounx MOBEPXHOCTEH TOPU3OHTAIBLHOM POTOPHON OPOOMIKM M pacyeT AuaMeTpa poTopa.
[pemiokeHa Moaenb pacdera STHX MapaMeTPOB MCXOMAS M3 BHJAa U3MENbYaeMON 3€pHOBOU KYJIBTYPHI.
[IpoBeneHo SKCNEpUMEHTATBHOE CPAaBHEHUE PA3IUYHBIX (POPM MCIIONIHEHHS U KOJIMYECTBA IPOTUBOPE30B
CTaTopa OTHOCHTEIBHO KayecTBa MOJy4aeMoW MpoxyKuuu. OCHOBHBIE MapaMeTphl Ui U3TOTOBJICHUS
pudeit (ma3oB) poTopa pacCcUUTaHbBI JJsI HauOoJee PACIPOCTPAHEHHBIX 3€PHOBBIX KYJBTYp (ITIICHUIIA,
AYMEHb, OBEC, KyKypy3a) M TEOpPEeTHYeCKH OOOCHOBaHBI WX ONTHUMalbHble 3HauYeHHUs. (BvIBombI)
[IpennoskeHHas MOZIENIb TEOPETUUECKOr0 pacueTa FeOMETPUUECKUX MapaMeTpoB puduiei pabodnx opraHoB
TOPH30HTAILHON POTOPHON JAPOOMIIKH, UCXOJSl U3 BUA M3MEIhbUaeMOT0 MaTepualia U 300TeXHUYECKUX
TpeOOBaHM IO3BOJISIET ONPENESIUTh HMX HEOOXOoAMMBbIe 3HaueHWs. Hampumep, npu H3MeNbYSHUH
MIIEHHUIBI, SKBUBAJICHTHBIM JUaMeTp KOTOpoil mo paBeH D = 3,8 MM, 10 COOTBETCTBHSI €€ N3MEIbYEHHBIX
yacTul cpeaHeMy moayito nomona (M = 1,2....8 mm) npu 6 = 0,1 MM u 3HaueHuu Pi, f2= 15 u f = 60°
mosryanM: t = 7,6 MM, h =1,2 MM, Dmin= 62 MM 1 n11 = 26 1IT.

KioueBbie cnoBa: poTopHasi ApoOMIIKa, W3MeNbUYEeHHE 3€pHOBBIX MaTepHajioB, pudieHas padouas
HIOBEPXHOCTb, POTOP, CTATOP.

JUSTIFICATION CONSTRUCTIVE PARAMETERS OF HORIZONTAL ROTARY CRUSHER OF
FEED

Lebedev A.T., Iskenderov R.R., Shumsky A.S. Federal State Budgetary Educational Institution of Higher
Education «Stavropol State Agrarian University», Stavropol, Russian Federation. Abstract. Introduction
The effi ciency of the shredder is estimated by its performance, grinding quality, specifi ¢ energy
consumption and material intensity. The considered horizontal impact crusher allows high-quality grinding
of grain materials and getting the fi nished product up to 98% leveled with a particle size distribution with
a minimum amount of dust-like fractions up to 1-3%. Purpose of the study. Justify the design parameters,
interacting with the original product, the surfaces of the working bodies in the horizontal rotary crusher of
feed grains. Materials and methods. For the theoretical analysis, the methodology of increasing the
efficiency of technological processes and means of mechanization, proposed by A. T. Lebedev, is used. and
standard methods of mathematical calculations, including on a computer. The results of the study. The
design features of cutting flute working surfaces of a horizontal rotary crusher and the calculation of the
diameter of the rotor are substantiated. A model is proposed for calculating these parameters based on the
type of milled grain crops. An experimental comparison of various forms of execution and the number of
stator conflicts with respect to the quality of the products obtained was carried out. The main parameters
for the manufacture of grooves of the rotor are calculated for the most common cereal crops (wheat, barley,
oats, corn) and their optimal values are theoretically justifi ed. The proposed model of theoretical
calculation of the geometrical parameters of flute working bodies of a horizontal rotary crusher, based on
the type of material being crushed and zootechnical requirements, allows to determine their required values.
For example, when grinding wheat, the equivalent diameter of which is equal to D = 3.8 mm, to match its
crushed particles to the average grinding module (M = 1.2 ... 1.8 mm) with 6= 0.1 mm and the value of 1,
B2=15and p =60 ° we get: t = 7.6 mm, h = 1.2 mm, Dmin = 62 mm and 26 pcs. of grooves.

Keywords: impact crusher, grinding of grain materials, corrugated working surface, rotor, stator.

K KOHIEIIIMN OPTAHU3ALIUN ®UPMEHHOI'O TEXHUYECKOI'O CEPBUCA
MAIINH 1 ObOPY IOBAHUA



Kymnapes JI.W., Mummna 3.H.

Pedepar. (Lens wucchenoBanumit) M3moxuTh  pe3ydabTaThl  OPraHU3alMOHHOTEXHOJIOTHYECKUX
uccie0BaHnH, BelnmonHeHHble B MI'TY umenn H.O. baymana, mo HampaBieHUIO pEHOBAllMU MAlllWH U
o0opynoBaHMS Ha OCHOBE (UPMEHHOTO METOJa TEXHHYECKOro cepBuca. Huskuili ypoBeHb
KOHKYPEHTOCIIOCOOHOCTH MAIlIMH ¥ 000PYI0BaHUS 0T€YECTBEHHOTO IIPOU3BO/ICTBA HEIaTUBHO OTPAXKAETCS
Ha 00beMax U 3¢ (HEeKTUBHOCTH MPOU3BOJICTBA OTEUECTBEHHONW TeXHUKH. OTCYTCTBHE TOHDKHOTO CIIpOca Ha
TEXHHKY JIUIIAET MPEATIPHUATHS CENbX03MAIIIH OCTPOEHHSI BO3MOKHOCTH MPOBEICHHS AUBEPCUUKAIIIT U
TEXHOJIOTMYECKOW MOJAEPHHU3AIMHA MPOU3BOACTBA. JTO TOPMO3UT WX HHHOBAIIMOHHOE pAa3BUTHE U
MIPEMATCTBYET CO3AAHNIO POU3BOJICTBEHHO-TEXHOJIOTMUYECKHX YCIOBUH MOBBIIEHHS Ka4€CTBA TPOAYKIIUU
MAaIIMHOCTPOEHUsI. Pa300LIeHHOCTh CTPYKTYP 3aHATHIX CO3AaHUEM M MCIOJIb30BAHHEM TEXHOJOTHMYECKHX
MaIlluH 1 000pyIOBaHUs, OTCYTCTBUE MEXaHU3MOB HHTETPALIMH YCHIIUI BCEX B HAIIPABICHUW TOJTYYCHHUSI
NPOAYKIIHH, COOTBETCTBYIOIIEH YpPOBHIO JYYIIMX MHpPOBBIX aHAJIOTOB, NPUBEIM K HACBHILEHUIO
POCCHICKOTO phIHKAa BBICOKOKAYECTBEHHOW MMIIOPTHOM TEXHHKON M K 3aCTOIO0 B Pa3BUTHHU MPEANPUATHH
MAIIMHOCTPOCHUSI M MAalIMHHO-TEXHOJOTHYHBIX oTpaciieil. (Marepuansl u wmeroabsl). OOocHOBaHa
1eNecoo0pa3sHOCTh MHHOBAIMOHHOTO Pa3BUTHS JIaHHOTO HANpaBICHUS W YCKOPEHHOTO BHEIPEHUS
Pe3y/bTAaTOB, HANPABICHHBIX Ha TMOBBIIIEHWE TEXHUYECKOTO YPOBHSA, KadecTBa U HAAECKHOCTH
BBIMTYCKa€MOM MAaIlIMHOCTPOCHHEM TEXHUKH, MAIlUH U OOOpyHOBaHMS Ha OCHOBE pPEOpPraHHU3aAlNN
CYIIECTBYIONIETO IPOM3BOJCTBA B (UPMEHHBIE MPOM3BOJCTBEHHO-TEXHOJIOTHUECKUE CHUCTEMBI U
komIiekchl. (Pesymbratel u  oOcyxneHue). BHenpeHue pe3ylnbTaToB HMCCIEIOBAHUN MO3BOJIUT
OPEANPUIATUSIM  MAIIMHOCTPOCHHUS BBIMTH Ha KOHKYPEHTOCIIOCOOHBIM ypOBEHb M  0O0€CIe4HTh
UMIIOPTO3aMelIeHUE B KOPOTKHE CPOKU U C MUHUMAILHBIMU IOTPEOHOCTSIMU B WHBECTUIMSIX. (BBIBOIBI)
Oxnpaemast 3¢(eKTUBHOCTh BHEIPEHUS PE3YIbTATOB HCCIEIOBAHUM MO3BOJIET CHU3UTD TOJIBKO 3aTPaThI
coJep:KaHue TEXHOJOTMYECKUX MAIIMH B 000pyAoBaHus Oosee yeM Ha 1,5 TpiH. pyoOineil.

Kirouersie ciioBa: opranusaiys, pupma, TeXHUKA, Ka4eCTBO, 3)(HEKTUBHOCTS.

TO THE CONCEPT OF CORPORATE TECHNICAL SERVICE ORGANIZATION MACHINERY AND
EQUIPMENT

Kushnarev L.I., BMSTU; Mishina Z.N., VSAC VIM Abstract. The paper presents some results of
organizational and technological research carried out in the MSTU named after N. Uh. Bauman, in the
direction of renovation of machinery and equipment based on the proprietary method of technical service.
The low level of competitiveness of machines and equipment of domestic production has a negative impact
on the volume and effi ciency of production of domestic equipment. The lack of proper demand for
machinery deprives agricultural machine-building enterprises of the possibility of diversifi cation and
technological modernization of production. This hinders their innovative development and prevents the
creation of production and technological conditions for improving the quality of engineering products. The
disunity of structures engaged in the creation and use of technological machines and equipment, the lack
of mechanisms for integrating the efforts of all in the direction of obtaining products corresponding to the
level of the best world analogues, led to the saturation of the Russian market with high-quality imported
equipment and to stagnation in the development of engineering enterprises and machine -The paper
substantiates the feasibility of innovative development of this direction and accelerated implementation of
the results aimed at improving the technical level, quality and reliability of machinery, machinery and
equipment on the basis of the reorganization of the existing production in the company's production and
technological systems and complexes. The implementation of the research results will allow machine-
building enterprises to reach a competitive level and provide import substitution in a short time and with
minimal investment needs.

Keywords: organization, fi rm, technique, support, quality, effi ciency

OINPEAEJEHUE OBBEMOB OBPA3OBAHMI OTXOJOB C VYUYETOM
TEXHOJIOT' M1 CEPBUCHBIX PABOT

Tomxkwuit A.JL., ITyxoB E.B., Acranun B.K., Uraaros B.1.



Pedepar. KonnuecTBo aBTOTPaHCIOPTHBIX CPEICTB 3apEerUCTPUPOBAHHBIX HA TEPPUTOpPHH Poccuitckoi
Oenepanyu cocrapiseT 49,2 MuuidoHa efauHmi. OOIIee YHMCIO JETKOBBIX aBTOMOOWJICH IpU 3TOM
coctaBmiio 40,02 MUIITHOHA, TPY30BBIX aBTO —5,35 MUJITHOHOB, TPAKTOPOB M KOMOAtHOB —2,94 MUILTHOHA,
a ocraBmmecs 894 TeIc., mpuxoasTcs Ha aBTOOychl. COBPEMEHHBIN TEXHUYECKHA CEPBHC HEBO3MOXKHO
MPeJCTaBUTh 0Oe3 [MBWIN30BAHHOTO OOpAIIEHUS C OTXOJaMH, KOTOpble 00pa3yroTcs B pe3yibTare
BO3JEHCTBHSI Ha TPAHCIOPTHBIE U TEXHOJOTHMYECKWe MamuHbBL [IpoBeAeHHBI HaMu aHaIu3
MPEJICTABICHHBIX HA CETOMHAIIHUN JEHb TEOPETUYECKHX M MPAKTUYSCKHUX METOJOB MPOTHO3HOBAHUS
00BEMOB 00pa30BaHuUs OTXOJOB OT HKCILUTyaTalluy TPAHCIIOPTHBIX U TEXHOJIOTMYECKHX MAIIHH TOBOPHUT O
TOM, YTO CYIIECTBYIONIME METOAbI OCHOBBIBAIOTCS HA HOPMATHUBHBIX MJAHHBIX W HE YYHUTHIBAIOT
BEPOSITHOCTb BBIXOJA AeTaylell U3 cTpos. B mpolecce skcrutyataluu AeTaid MallWH W3HAIIWBAIOTCA H,
BbIpabaThIBasi CBOM pecypc, TOCTUTAIOT NpeAeabHOro cocTossHus. OTKa3bl JeTaneid — COOBITHS CiTyyaiiHbIe.
OyHKIMH BEPOSITHOCTH 0TKa3a JIETAIN U IUIOTHOCTH pacIipe/ielieHHs OTKa30B OT HAPAOOTKH OMIMCHIBAIOTCS
3akoHOM pacrnpenenenus. (Llens nccnenoBanuit) [lpeanaraercs onpeaemnsTe Maccy OT X0A0B KOHKPETHOTO
BHJIa U CYMMapHOH MacChl OTXOIOB IIPY BBIITOIHEHUH OTIEPAIIHii TEXHUIECKOTO 00CITYKUBAaHUS U PEMOHTA
MalliH, C y4eTOM BIUSHHS IOKa3aTeJieil [OJTOBEYHOCTH JAeTajei M y3JIO0B MAllMH Ha KOJHYECTBO
oOpasyromuxcss oTxon0B. (Marepuansl W MeTonsl) PaccMoTpeHBI BOMPOCH OmpesesieHuss 00bEMOB
00pa30BaHMs OTXOAOB OT AKCIUTyaTallii MalllMH Ha OCHOBE 3aKOHa pacmpeneneHus Belidyna, HapaboTKu
JeTald Ha MOMEHT e€ 3aMeHBbl, a TaKK€ BEpOSTHOCTH HACTYIJICHHS OTKa3a HOBOW JeTalu ¢
WCTIOJIb30BaHUEM CTYyNeHYaTOH (QyHKIMH X3BHCAi/la —MCIIONB3yeTCs Ul YIPaBJICHUS BETBICHUSMH U
OCTaHOBKaMH BBIYMCIUTENHHBIX TPOIECCOB, MIEPEXOIAIINX B ONPEACIEHHBIII MOMEHT BPEMEHH U3 OJHOTO
cocrosiHust B gnpyroe. (Pesympratet m obcyxnenue) I[IpencraBieHHbIE 3aBHCHMOCTH TIO3BOJISIOT
OTpesenuTh 00BEMBI OTXO/I0B, 00pa3yIOIMKXCS Ha MPENNPUITUH, SKCIUTyaTHPYIOIIeM TPAaHCIOPTHBIE U
TEXHOJIOTHYECKHUE MAIIMHBI W B JAIBHEHIIEM OIpeNeNsiTh JIMMUTHI HX 00pa3oBaHWs, OpraHW30BaTh
HaKOMUTENbHBIE TUTOMAAKH Ui cOOpa OTXOMOB, IDIAHHPOBATH MPOIECCH YAAJICHHS C TEPPUTOPUU
MPENPUITHS TEXHUYECKOTO CEPBHCA, BECTH yUYeT KaueCTBa BBITIONHSIEMBIX Pa0OT.

KitoueBsie cioBa: TexHmdeckoe OOCTYXKMBaHHE MAIMH, OTXOIbI OT JKCILTyaTalliH, 3aKoH BeiOymma,
¢yHkuus XeBucaiina, HaIeXKHOCTh MAIIMH, HAPAOOTKA IETalH.

DETERMINATION OF WASTE GENERATION VOLUMES TAKING INTO ACCOUNT THE
TECHNOLOGIES OF SERVICE WORKS

Totsky A.L., Pukhov E.V., Astanin V.K.; FederalState Budgetary Educational Istitutional of Higher
Education Voronezh State Agricultural University after Emperor Peter the Great Abstract. According to
known data the number of vehicles registered in the Russian Federation is 49.2 million units. The total
number of cars was 40.02 million, trucks —5.35 million, tractors and combines —2.94 million, and the
remaining 894 thousand, are buses. Modern technical service is impossible to imagine without civilized
waste management, which are formed as a result of the impact on transport and technological machines.
Our analysis of the theoretical and practical methods of forecasting the volume of waste generation from
the operation of transport and technological machines, presented to date, suggests that the existing methods
are based on regulatory data and do not take into account the probability of failure of parts. In the process
of operation of the machine parts are worn out and, producing its resource, reach the limit state. The parts
failures —the events random. Function of the probability of failure of the part and density of distribution of
refusals from the practices described by the distribution law. It is proposed to determine the mass of waste
of a particular type and the total mass of waste in the performance of maintenance and repair operations of
machines, taking into account the impact of the durability of parts and components of machines on the
amount of waste generated. The problems of determining the volume of waste from the operation of
machines on the basis of the law of Weibul distribution, part development at the time of its replacement, as
well as the probability of failure of a new part using a step function of Heaviside — used to control branches
and stops of computing processes, passing at a certain time from one state to another. The presented
dependences allow us to determine the volume of waste generated at the enterprise operating transport and
technological machines and further determine the limits of their formation, organize storage sites for waste
collection, plan disposal processes from the territory of the technical service enterprise, keep records of the
quality of the work performed.

Keywords: maintenance of machines, waste from exploitation, the Weibull law, the function of Heaviside,
the reliability of the machines working parts.



[IPOLIECCHBIM  TIOJAXOJI - HWHCTPYMEHT COBEPIIEHCTBOBAHUS
CUCTEMbI TEXHUYECKOTI'O OBbCIIYKUBAHUA

AxcenoB A.3., ®atekuH B.A.

Pedepat. B craTthe paccMaTpHBarOTCS BOMPOCH! MMOCTPOCHUS CUCTEM TeXHUYecKoro oocmysxuBanus (TO)
Ha OCHOBE TpOIleCCHOrO moaxonaa. Mccmemyrorcs oOmIpe NPUHIMIBI M OCHOBHBIE MOJOXEHHS II0
HCIIOJIL30BAaHUIO MPOIECCHOTO MOIX0a IMPHU CO3IaHUH cUcTeM TexoOcmyxuBanus. (Llens uccnenoBanuii)
WzydeHre oOUIMX MPUHIMIIOB M OCHOBHBIX IOJIOKCHUH MO MPUMEHEHHUIO IMPOILECCHOrO IMOAXO0Ja NpHU
noctpoenuu cucteM TO. HccnemyroTcss cOBpeMEHHBIE METOABI W MPUHITUIBI ¢ YIETOM IEePEIOBOTO
OTEUECTBEHHOTO U 3apy0eXHOTO onbITa. B SIMoHNN MEHEIIKMEHT MPOIIECCOB pacCMaTpUBAETCsl KaKk OCHOBA
YCHEHIHOIO0 3KOHOMHUYecKoro pa3Butus. B Hacrosimee BpeMsa TO mpoBOAST MO YCTAaHOBICHHOM CXeMe
0CJIe BBIPAOOTKH YCTAHOBJICHHOTO KOJIMYECTBA MOTO-4aCOB U PACXOI0BaHMS Ha3HAUYCHHOI'O KOJHUYECTBA
toruBa. TO TpaAMIIMOHHO paccMaTPHUBAETCs Kak paOThI, TPEOYIONIUE 3aTPAT CBA3aHHBIX HA YCTPaHCHHE
HEUCTIPAaBHOCTEW W peMOHT TexHHWKH. llemecooOpazno mposenerne TO coBep-eHCTBOBATH C TO3HIIHAN
MIPEATIPUSITHA —M3TOTOBUTENICH W MPEANPUATHIA, SKCILTyaTUPYIOMKNX TeXHHUKY. (MaTepuanbl U METObI)
IIpemmaraercs UCHOIL30BaTh COBPEMEHHBIC METOJIBI: COBEPIICHCTBOBAHNUE TeXHONIOTHU TO, TOBBIIIICHUE
TEXHOJIOTHYECKON JTUCIMIUIMHBI, HW3MEHEHHE METOIOB VIPABICHHUA IMPOIEccCaMu OOCTYKUBAHMUS,
yIIyqIIeHWe TPOU3BOJCTBEHHBIX YCIOBUH Tpu TexoOcmykuBaHuM. (PesympraTtel m 00cCykIeHHE)
[IporneccHbIi MOIX0/1 B COBPEMEHHBIX YCIIOBUSIX - TIIaBHBIN (JaKTOp Mporpecca NpeanpusiTis. Y TyqllieHne
MPOIIECCOB, KaK MpaBWiio, He TpeOyeT 3HAYUTENBHBIX 3aTpaT. YiuydmieHue cuctemsl 1O ciemyet
OCYLIECTBJISITh B IBYX HAIIPABJICHUSIX: TEXHUYECKOM U opranu3zaunoHHoM. OcHoBol cucteMbl TO sBrsercs
TexHUIeCKu# yxoa. OH COCTOUT U3 OTepaIuii, BEIIOJHEHUE KOTOPHIX 00ECIICYNBAECT UCIIPABHOE COCTOSTHIE
TEXHUKH, TPEIyIPexKIacT MPEKICBPEMEHHBIN U3HOC U MOJOMKY AeTanei. [[7s mocTpoeHus npeanpusiTus,
a¢dexrrBHO TTpoBOsTIero TO HEOOXOIUMO HCIIONB30BATh MPOCTHIE METOIBI HEITPEPHIBHOTO YIyUIIICHHUS
MIPUMEHUTENBHO K MporieccaM Texoocmyxuaaua. JOt1o Metoasl: KAHBAH, nemxenne mo oqHomy, Poka-
Yoke (moackazkn), [Iate «S», [lsate «IloueMy», HarmsAHOCTH MPOM3BOACTBA, TPYNIIOBOM TOIX0A H T.J.
VYayumenue npomeccoB TO Ha OCHOBE COBPEMEHHBIX METOJIOB IMOBBICHT KadecTBO M 3(PPEKTUBHOCTH
pabor.

KitoueBsle croBa: mporiecc, MpOLECCHBIA MOAX0M, HEMPEPHIBHOE YNpaBJIEHHUE MPOLECCaMu, METOJbI U
MHCTPYMEHTHI HENIPEPBIBHOIO YIYYIIEHHUS IIPOLIECCOB, TEXHUUECKOE 00CITyKUBAHNE

PROCESS APPROACH - THE TOOL OF IMPROVEMENT MAINTENANCE SYSTEM

Aksenov A.Z., Fatkin V.A., Federal state budgetary scientifi ¢ institution «The Federal agricultural research
centre VIM» Abstract. The article deals with the issues of building maintenance systems on the basis of the
process approach. The General principles and basic provisions for the use of the process approach in the
creation of maintenance systems. The purpose of this article is to study the general principles and guidelines
for the application of the process approach in the construction of maintenance systems. Modern methods
and principles taking into account the best domestic and foreign experience are investigated. In Japan,
process management is considered as the basis for successful economic development. At the present time
is carried out according to the established scheme after reaching the set number of operating hours and
spending the set amount of fuel. That is traditionally considered as the slaves demanding expenses
connected with elimination of malfunctions and repair of equipment. It is expedient to carry out that to
improve from positions of the manufacturing enterprises and the enterprises operating equipment. It is
offered to use modern methods: improvement of maintenance technology, increase of technological
discipline, change of methods of management of processes of service, improvement of production
conditions at maintenance. Process approach in modern conditions is the main factor of enterprise progress.
Process improvements are generally not costly. Improvement of the system should be carried out in two
directions: technical and organizational. The basis of the system is the technical care. It consists of
operations, the implementation of which ensures the proper condition of the equipment, prevents premature
wear and breakage of parts. In order to build an enterprise that performs effi ciently, it is necessary to use
simple methods of continuous improvement in relation to maintenance processes. These are methods:
KANBAN, movement one by one, Poka-Yoke (tips), Five «S», Five « Why», visibility of production, group



consumption, etc. Improvement of processes based on modern methods will improve the quality and effi
ciency of work.

Keywords: process, process approach, continuous process management, methods and tools for continuous
process improvement, maintenance

AHAJIMTUYECKOE ~ OBOCHOBAHME ITAPAMETPOB U PE3VJIbTATDI
NCIIBITAHUA HABECHOI'O AT'PET'ATA JUIA TEXHUYECKOI'O
OBCIIY’KMBAHWA MAIINH

Hukuruenko C.JI., CmbikoB C.B., boopsmios A.Il., I'aBpuior B.A.

Pedepar. CoBpemeHHBIE CpeACTBA MEXaHU3AIHMH IOJEBBIX pabOT HYXAAIOTCA B IEPUOJHYECKOM
TexHuIecKkoM obcyxuBannu (TO), KOTOpOe MOKET MPOBOAUTCS KaK B CTALIUOHAPHBIX YCIOBUSIX, TaK U Ha
MecTax paboThl MaIlIMH C MOMOLIBI0O MOOMIIBHBIX arperaTtoB TexHuueckoro oocmyxkusanus (ATO). TOCT
20793-2009 paszpemiaet B MOJCBBIX YCIOBHUSIX BHITIOIHATH CEIBCKOXO3IMCTBEHHON TEXHUKE €KECMEHHBIC
texanyeckue oodciyxuaausa (ETO) u mepuogmaeckne TO-1 n TO-2. Micxoast u3 3Toro 060CHOBBIBANIACH
¢yHKUMOHANBHOCTE OonbIIMHCTBA cepuiHBIX ATO. Brlmyckaemble 0T€YECTBEHHON MPOMBIIIIIEHHOCTHIO
arperaTbl B YCIOBHUSX CEIbCKOXO3SHCTBEHHBIX MPEANPUATHH 3a4aCTyI0 HMEIOT W30BITOYHbIC (BYHKIIUN U
TEXHOJIOTHYECKYIO OCHACTKY, YTO MOBBIIIAET WX CTOMMOCTH U CHIDKAET CIIPOC CO CTOPOHBI MOTPEOHUTENEH.
AHanu3 oCHaIEHHOCTH CETbCKOX03MCTBEHHBIX PEANPUATHH B I0’KHON 30HE cepuiHbIMU arperatamu TO
MOKa3bIBa€T UX NPAKTUYECKH IOJHOE OTCYTCTBHE. Takas CHUTyallMs BBI3BIBACT CHIKEHHE BPEMEHHU
MIOJIE3HOM 3aHATOCTH TEXHUKH Ha MOJIEBBIX paboTax M3-3a XOJOCTHIX Mepee30B K CTAIIMOHAPHBIM ITYHKTaM
TO. Ilpu 3T0 CeaBXO3TOBAPONPOU3BOIUTENN CTPEMSTCS CAMOCTOATEIHHO M3TOTAaBIMBATH IPOCTHIC
MOOMIBHBIE KOMIUTEKTH! A1 ETO MammmH, KOTopble YacTo HE OTBEYalOT TPeOOBaHUSIM O€30MacHOCTU U
SPrOHOMHYHOCTH, a TaKKe TOTEHIMAJbHO OMNacHBl Ui OKpykaromed cpenbl. Ilpemnmaraercs
AHATMTUYECKUN MOAX0A K 00OCHOBAHWIO (PYHKIIMOHANBHBIX M CTPYKTYPHBIX MapaMeTPOB MOOMIBLHOTO
arperata Uil TEXHHYECKOrO OOCITY)KHBAaHHS CEIbCKOXO3SMCTBEHHON TEXHHMKH, a TAaKKe MPOrpaMMHOE
oOecrieyeHue Jis pacuéTa BApHaHTOB KOMIIOHOBKM arperata. O6ocHoBaHa KOHCTpYKIMs HaecHoro ATO,
MOKa3aHbl METOJBl M pe3yjibTaThl €ro KBAIM(MUKAIMOHHBIX WCIBITAHHUN, BKIIOYAIOIINX OICHKY
KOHCTPYKLMM [0 [apamerpaM O€30MacHOCTH M  3KCIUIyaTallMOHHO-TEXHOJOTHYECKYI0  OLCHKY.
PaccmoTpeHo yciioBre 3KOHOMHUECKOH 11e7IeCO00pa3HOCTH NPUOOPETEHNS TaHHOTO CEPBUCHOTO CPEACTBA
CEJIbCKOXO35ICTBEHHBIM MPEANPUATHEM.

KtodeBrle c1oBa: MaTeMaTHUIECKast MOJCIb, HaBECHOH arperat, TCXHU4€CKOE 06CJ'IY)KI/IBaHPIe, HUCIIBITAHUA,
OKCILTYaTallMOHHO-TEXHOJIOTMYCCKaA OICHKA, IMapaMETPhI 0€30I1aCHOCTH U OPTOHOMUYHOCTH.

ANALYTICAL SUBSTANTIATION OF PARAMETERS AND TEST RESULTS OF A HINGED
AGGREGATE FOR MAINTENANCE MACHINES

Nikitchenko S.L., Smykov S.V., Bobryashov A.P., Gavrilov V.A. The Azov-Black sea engineering institute
Federal state budgetary educational institution of higher education «Don State Agricultural University»
:Federal State Budgetary Institution «North-Caucasian State Zonal Machine Testing Station» Abstract.
Modern means of mechanization of fi eld works need periodic maintenance (PM), which can be carried out
both in stationary and fi eld conditions with the help of mobile maintenance units (MU). According to State
Standard Specifi cation 20793-2009, it is allowed to perform daily and periodic maintenance of agricultural
machinery in the fi eld conditions. Proceeding from this, the functionality of the majority of serial MU was
justifi ed. Units manufactured by the domestic industry in the conditions of agricultural enterprises, often
have redundant functions and technological equipment, which increase their cost and reduce consumer
demand. The analysis of the equipment of agricultural enterprises with serial MU in the southern region
shows their almost complete absence. This situation causes a decrease in the time of useful employment of
machinery in fi eld work due to idle moves to stationary maintenance points. At the same time, agricultural
producers are trying to manufacture simple mobile kits for maintenance of machines, which often do not
meet safety and ergonomics requirements, and are also potentially dangerous for the environment. An
analytical approach is proposed to justify the functional and structural parameters of the mobile unit for
maintenance of agricultural machinery, as well as software for calculating the layout options for the unit.



The design of a mounted MU is justifi ed, the methods and results of its qualifi cation tests, including the
design evaluation in accordance with safety parameters and operational and technological evaluation are
shown. The condition of economic viability of acquiring this MU by agricultural enterprises is considered.

Keywords: mathematical model, hinged aggregate, maintenance, testing of aggregate, operational and
technological assessment, characteristics of safety and ergonomics.

TTOBBILIEHUE P®OEKTUBHOCTH 3AIIUTHI ACUHXPOHHBIX IBUTATEJIEN
TEIIJIOBbIMU PEJIE

Bomobyes C.B., IOnaes 1.B.

Pedepar. AcuHXpOHHBIE [BUTATENd SBISIOTCS OCHOBHBIM BHIOM DJJIEKTPONPUBOAA Kak B
CEJIbCKOXO3SICTBEHHOM TaK U B IIPOMBIIIEHHOM IPOU3BOACTBaX. HaKOIICHHBIN ONBIT UX 3KCILTyaTalluu
II0KA3aJI, 4YTO PaHBIIE MOJOKEHHOTO CPOKA U3 CTPOS BHIXOAT JI0 IMTOJIOBUHBI OT OOIIET0 YHCIIA ABUTATEICH.
B ocHOBHOM 3TO CBsi3aHO ¢ HM3KOH 3(PEKTHBHOCTBIO MX YCTPOMCTB 3alIuThl. B HacTosimee Bpems
OCHOBHBIMHU ammapaTaMyd 3alldTbl NPOJOJDKAIOT OcTaBaThesa TerwioBble pene. (Llenp uccnenoBaHmii)
Pa3paboTtka nmapameTpoB TEIIOBOTO pelie ¢ TTapaMeTpaMHu JIBUTATENs IOBHIMAeT 3PPEKTHBHOCTh 3alIUTHI
neurarens. (Marepuansl U MeTonbl) TexHudeckas cucreMa "JIBUTATEeNb - TEIUIOBOE pelie, ONMUChIBACTCS
cucteMamMu JuQQepeHInalIbHBIX YPaBHEHHH X HarpeBa. AHaIN3 pelieHus cucTeMbl An¢ G epeHIraIbHbIX
ypaBHEHUI HarpeBa TEIJIOBOTO pelie OTHOCUTENILHO TEMIIEpaTyphl OMMETAITHYECKOM TUIACTUHKY ITOKa3al,
YTO W3MEHEHHE 3HAUYEeHUN TPEBBIIICHUS TeMIIepaTypbl HarpeBaTelsi HaJ TeMIepaTypod OKpy»Karolien
Cpelpl TO3BOJSAET MOIMYYUTh pa3IUYHbIE COBOKYIHOCTH @apaMeTpoB TeIuioBoro pene. Kaxnas
COBOKYITHOCTh J/Ia€T CBOIO BPEMITOKOBYIO XapaKTepHUCTHKY TemioBoro peine. ComocraBieHHE HUX C
aHAJIOTMYHON XapaKTEePUCTHKOMN JBUTATEIS MOKA3bIBACT KakKasi U3 HUX HauOosee COBIAIACT C MOCTICTHEMH.
(PesynbraTsel u oOcyxnenue) IlpoBeneHHble HCClieAOBaHMS MO3BOJIMIM ONPEACTHTH, YTO YBEJINYCHHUE
MIPEBBIIICHNS TEMIIEPATYphl HArPEBATENs HaJl TEMIIEpATypol OKpyXkatomen cpenbl B penenax 10%-20%
OT €ro HOMHUHAJIBHOIO 3HAYEHHs JaeT BO3MOXKHOCTh IMOBBICUTh HYBCTBHUTEIBHOCTH TEIUIOBOTO pelie U
3HAYUTEJILHO COJIM3UTH BPEMSI-TOKOBBIE XapaKTEPUCTHKHU pesie W asurarens. (Bemogsl). IlomyuenHsie
BPEMSI-TOKOBBIE XapAKTEPUCTHKH TETJIOBOTO PEJIe MOKA3alH, 4TO C HIOMOLIBIO UCCIIEI0BAHUS TEXHUUECKON
CHUCTeMBbI "IBUTATENb - TEIJIOBOE pejie" MOXKHO IOJIYyYUTh MapaMeTphl pene, KOTOpble MNpPaBUIHHO
COTJIACYIOTCS C TIapaMeTpaMH JBUTATENs], TO3BOJISIS OBBICUTH () (EKTHBHOCTD €T0 3aIHTHI.

KiroueBsie croBa: acMHXpOHHBIN JBUraTelNb, TEIIOBOE pesie, cucTtemMa AuddepeHInanbHbIX YpaBHEHHH,
BPEMsI-TOKOBAs XapaKTEPHUCTHKA.

EFFICIENCY DEVELOPMENT OF INDUCTION MOTOR PROTECTION WITH THERMAL RELAY
Volobuyev S.V., Yudaev L.V. don state agrarian University Abstract. Induction motors are main types of
electric drive in agricultural and industrial productions. From service experience to date about half of all
engines get out of order before their fi xed time. Root cause is low efficiency of protection devices. Now
main protection devices are thermal relay. Correct parameter conditioning of thermal relay and all engines
will increase protection efficiency of the latter. Technical system researches “ngine- thermal relay” were
conducted by heat differential equations. Analysis of heat thermal relay differential equations solution in
relation to bimetal plate temperature indicate: overtemperature changing in heater and environment
temperature will give different parameter of thermal relay combinations. Every combination gives its own
time-current thermal relay characteristics. Their comparison with the same engine characteristics shows
which will more coincide with the latter. Increasing heater overtemperature on environment temperature
within 10% —20% of its rating value gives possibility to rise thermal relay sensibility and converge
timecurrent relay and engine characteristics greatly.

Keywords: induction motor, thermal relay, differential equations system, timecurrent characteristics.

METOJ] PACYJIEHEHUSI TEKCTOB IIVBJIUKALIMM ITOTEXHUYECKOU
OKCINITYATALIMN MAIINHHA CMBICJIOBBIE ®PAT'MEHTEI

Kpukos A.M., Jlusumn B.M.



Pedepar. Llenp uccnenoBaHuii, CUCTEMAaTU3alUM U MHTEIPAIIMH 3JIEKTPOHHBIX KOHTEHTOB ITyOJIMKaIMi
paccMOTpeH METOJ] PACWICHEHHsS TEKCTOB aKTyaJH3HpPOBAaHHBIX MyOJIMKaUMil 1O TEXHUYECKOU
9KCIUTyaTallid CPEACTB MEXaHM3allMM Ha CMBICIOBBIE (parMeHThl Ha KoMmmbioTepe. Vcmonb3oBanue
Habopa CMBICIOBBIX (ParMEHTOB IO3BOJHUT COKPATUTh PACXOJ BPEMEHH Ha OTBICKAHHE HYKHBIX
KOMITOHCHTOB 3HAHWW M JAHHBIX B IMPEJCTABICHHOM MAacCUBE MyOyMKanuu. MaTtepuaibsl U MeTobl B
CTaThe TMPUBEACHBI METOAMYECKHE AaCTEeKThl MPHEMBbI M PE3yNIbTaThl €ro pealu3aliil Ha NpuMepe
aKTYaJIM3UPOBAHHOTO B PA3IUYHBIX OpMaTax MUPPOBOrO KOAUPOBAHUS HAOOpa JACBIATH MyOIUKAIMH 110
TEXHHYECKas IKCILIyaTalust MaiuH. O0Iee Yuciio CMBICTIOBBIX (hparMeHTOB ObL10 paBHO 212. B kadecTse
CMBICIIOBBIX (DparMEeHTOB BBIJCIISIOTCS YacTU MyONHMKAIMiA B BHJIE TJIAB, a TPU UX OTCYTCTBHH —ApPYyTHUE
YKpyIHEeHHbIe YacTh. [|Jis pacusieHeHus MyOJIMKAlUK UCTIONB3YIOTCS, B CIy4ae MCIOIb30BaHUs GopMmara
rQpoBoro KoaupoBaHus pacmupenueM "doc", cpencTsa TekcToBoro peaakropa Word, a B MHBIX clTydasx
—TmpreMaMu (PU3UIECKOTO paCcWICHEHHsI UCXOAHOTO (paiiyia Ha OIpeNeleHHbIe YacTH CPEJCTBAMH MaKeTa
mporpaMmMm Fine Reader. CdopmupoBaHHBIE CMBICIOBEIE (DparMeHTHI B BHUAE OTIENBHBIX (HaiioB
pasMeraTcs B CrienualbHO GopMUpyeMoii cUCTEME TUPEKTOPHKOMITBIOTEPA, CIIEHAILHO PopMUpyeMast
NPUMEHHUTENILHO K paccMmarpuBaeMod cdepe pnesrenbHocTd. [IpakThdeckass oTpaboTka mpueMa
OCYIIECTBJICHA TIO 3a/la4aM TEXHHYECKOH 3KCIUTyaTalliy MAIlWH, UCTIONb3Yysl UMEIOIIYIOCS B HHCTUTYTE
CTPYKTYypy HWH(POPMAIMOHHOTO NPOCTpaHCTBAa. B crarhe mpenctaBieH HaOOp W3 WIECTH MPOIEIYP
peamuzanmu npuema. s ¢parmeHTa MyONMKaMM C MaTepUallaMH, OTHOCSIIUMCS K HECKOJIBKHM
MOJTUPEKTOPUSIM, (POPMUPYETCS U SPIIBIK €r0 HANMEHOBAHUS, KOTIUPYEMBII 3aT€M B MIOBTOPSIOIINECS 110
COJIePKaHUIO TIOJITUPEKTOPHH, COOTBETCTBYIOIIECH CMBICTY TIEpBOHAYAIBLHON YaCTH €r0 HanMeHOBaHUs. B
CTaTbC KPATKO YKa3aHbl BO3MOKHEBIC ITPUCMBI IMTPEOAOJICHUA CIIOKHOCTU C ONICPHUPOBAHUCM ITPUBA3AHHBIX
(hparMeHTOB Ha KOMIIBIOTEPE M3-32 UMEIOIINXCS OTPAHUYCHNN Ha JITMHBI UX HanMeHoBaHnH. K 1110 e BB
€ C JI0O Ba: HOPMATHBHO-TEXHUYECKHU MOKYMEHT, IyONHKAIWsl, TEXHHYECKas JKCIUTyaTalus MaIllWH,
pacuiieHeHHe TeKCTa Ha CMBICIIOBEIE ()parMeHThI, CHCTEMa TUPEKTOPHIA, STIEKTPOHHBIN KOHTCHT.

METHOD OF DISSECTION OF THE TEXTS OF PUBLICATIONS ON TECHNICAL OPERATION OF
CARS ON SEMANTIC FRAGMENTS

Krikov A.M., Livshits V.M., Siberian Research Institute of Mechanization and Electrifi cation of
Agriculture of Siberian Federal Scientifi ¢ Centre of Agro-Bio Technologiesof the Russian Academy of
Sciences Abstract. In the development of methods of formation, systematization and integration of
electronic content of publications, the method of dismemberment of texts of updated publications on the
technical operation of mechanization means on semantic fragments on a computer is considered. The use
of a set of semantic phrases will reduce the time spent on fi nding the necessary components of knowledge
and data in the presented array of publications. The article presents the methodological aspects of the
techniques and results of its implementation on the example of the set of nine publications on technical
operation of machines updated in various formats of digital coding. The total number of semantic fragments
was equal to 212. Parts of publications in the form of chapters are singled out as semantic fragments, and
in their absence —other enlarged parts. For the dismemberment of the publication are used, in the case of
using the format of digital coding extension "doc", word text editor tools, and in other cases — methods of
physical dismemberment of the source fi le to certain parts of the means of software package Fine Reader
. The separated fragments in the form of separate fi les are placed in a specially formed system of computer
directories, specially formed in relation to the sphere of activity under consideration. Practical testing of
reception is carried out on tasks of technical operation of machines, using the structure of information space
available at Institute. The article presents a set of six procedures for the implementation of the reception.
For the snippet you publish materials relating to several subdirectories, the formation of the team is being
built and the label of its name, then copied in duplicate on the contents of the subdirectory corresponding
to the original meaning of his name. The article briefl y describes the possible methods of overcoming the
complexity of the operation of the linked fragments on the computer because of the restrictions on the
length of their names.

Keywords: normative-technical document, publication, technical operation of machinery, the
dismemberment of a text into meaningful fragments, the system directories, e-content.

CTPYKTVYPA [NOJTHOTEKCTOBOI BA3bI 3HAHUN «PEMOHTHO-
OKCINIYATALIMOHHAA BA3A CEJIbXO3 TOBAPOITPOU3BOJUTEJIEN»



Kopotkux B.B., Kpuko A.M., Jlupmui B.M.

Pedepar. Lens uccnenoBanun. COOp M cUcTeMaTH3alMsl BCEX MMEIOMIMXCS Pa3pO3HEHHBIX AAHHBIX U
3HaHUH B €IUHBI KOMIUICKC ONHCHIBAETCA CTPYKTypa MHOJHOTEKCTOBOM 0Oa3bl 3HaHWU "PeMOHTHO-
JKCIUTyaTaIlMOHHAsE 0asza CeIbX03TOBAPONpPOM3BOAUTENCH . 3HaHWS B 0aze MPEACTABISIOTCS B BHUIC
COBOKYITHOCTH B3aUMOCBSI3aHHBIX 3HAHMUEBBIX U HHQOPMALMOHHBIX MOAYJEH, NPUBI3aHHBIX Ha
KOMITBIOTEPE K Yy3JIaM CTPYKTYpPbl CIELHAIbHO CPOPMUPOBAHHOTO HH(OPMAIIMOHHOTO MPOCTPAHCTBA.
Marepwuansl 1 Metonsl [Ipu pazpaboTke 6a3bl 3HAHUI HCIIONB3yeTCsl 0a30Basi CTPYKTYpa, pa3padoTaHHAs
HaM{ [0 TEXHUYECKOM HSKCIUTyaTalud CEIbCKOXO3SMCTBEHHOW TEeXHUKU. KpaTko omMcaHel Takue
NPUHLMIIBEI, KaK CHCTEMHOCTH, COBMECTHMMOCTH, CTaHAApPTU3alUM M YHUQHUKALWK, a TaKKe
3¢ PEeKTUBHOCTH, HCIONb3yeMbIE IPH pa3padOTKe paccMaTpuBaeMol 0a3bl 3HaHWH. PesymbraThl u
obcyxnenue IlpencraBneHsl pe3ynbTaThl aHAIN3a TUIOBBIX MPOIEAYpP, BBIMOIHAEMBIX NMPU CO3TAHUU
NnoJ00HBIX HH(POPMAILIMOHHBIX CHCTEM, a TAKXKe MPOLIECCOB, CBSI3aHHBIX C MOArOTOBKON KOHTEHTA 3HAHMH,
BKJIIOYasl aKTyaIM3aLluIo MyOIMKaHi, MPEACTaBICHIE UX KOHTEHTOB B Pa3IMuHbl popMaTax HUPPOBOTO
NPE/ICTABICHUS, Pa3MelIeHUe IOJrOTOBICHHOTO TECTOBOTO MaTepHaia B y3/laX WHPOPMAIMOHHOTO
npoctpancTBa. CocraBnstonmye (GopmupyeMoil 0a3bl 3HAHHMH JTOJDKHBI OTPakaTh MHOTO acHEeKTHYIO
MHQOPMALMI0 O IYHKTaX M II0CTaX TEXHHUYECKOTO OOCIYXHMBaHUS, ONEpalusiX HX BbIIOJIHEHHS.
VYuuteiBaeTcs, 4T0 (QYHKIMOHUPOBAHWE YKa3aHHBIX OOBEKTOB O0ECIEUYMBAECTCS HCIOIB30BAHHEM
ONMCAaHHOTO MHOXXECTBA MOJENe TaKOro CHENUAIM3UPOBAHHOTO O0OPYAOBaHMs, KaK Ky3HEUHO-
npeccoBoe 000OpylOBaHME, CPEINCTBAa [UIA JIEKTPO/Ta30CBAPKM M PE3KH, MOHTa)KHO-IEMOHTa)KHOE
000pya0OBaHKe, CTEHBI U1 PEMOHTA U UCIIBITAHUM Y3JI0B U arperaToMallliH, METaJUIOPEXyILUe CTaHKY,
MHOXXECTBO HMHCTPYMEHTOB M KOHTPOJBHO-M3MEPHTENILHBIX TNPHOOPOB W psAga JAPYTHX OOBEKTOB.
OmnpenesneHHble NOANPOCTPAaHCTBA 0a30BOW CTPYKTYpbI, MMEIOIINE HH()OPMAIMOHHBIE U JIOTUYECKHE
B3aUMOCBSI3€H MEXIy YYTCHHBIMH TIpyNnamMu OOBEKTOB M 0OOpYyIOBaHHUS, COXPAaHEHBI B COCTaBE
MOJNPOCTPaHCTB  (OPMHUPYEMOM  CTPYKTYpbI, BKJIIOYas © WX O0O0JacTH. AHAJIOTHYHO D3TOMY
MPOaHaIM3UPOBAaHbl U COOTBETCTBEHHO BKIIOYEHBI B KAUECTBE YUMTHIBAEMBIX DS MOJ00JIACTEH, 30H,
MOJI30H ¥ OCHOBHEIX BOMPOCOB. DTOH MPOIEAypoil (OpMHUpPOBaH cOCTaB obiacTeid, momobiacTel, 30H U
MOJ30H, OTPAXAIOMMX OOIIyI0 CTPYKTYpy pa3pabaTsiBaeMoil 0asbl 3HaHwWiA. OHa CTPYKTYPHO
chopMHupoBaHa B BHJIE CETCBOH CHUCTEMBI, a B3aUMOCBSI3M MEXIY €€ Y3JOBHIMA KOMIIOHEHTaMHU
c(hopMHUPOBaHBI HA OCHOBE TUIIEPCCHUIOK.

KitoueBble croBa: 0a3za 3HaHMI, PEMOHTHO-IKCIUTyaTal[MOHHAs 0a3a, CEIbXO3TOBAPOIPOU3BOAUTEIND,
3HAHUEBBIC U MHPOPMAIIMOHHBIC MOIYJIH.

STRUCTURE OF THE FULL-TEXT KNOWLEDGE BASIS “EPAIR AND MAINTENANCE BASE OF
AGRICULTURAL GOODS PRODUCERS”

Korotkikh V.V., Krikov A.M., Livshits V.M. Siberian Research Institute of Mechanization and Electrifi
cation of Agriculture of Siberian Federal Scientifi ¢ Centre of Agro-BioTechnologies of the Russian
Academy of Sciences Abstract. In order to collect and systematize all available information and knowledge
into unifi ed complex, the structure of full-text knowledge base “epair and maintenance base of agricultural
goods manufacturers”is described. Knowledge in the base is represented as s complex of interconnected
knowledgeable and information modules, which are attached on the computer to structure units of specially
formed information space. To develop the base, technical maintenance of agricultural equipment basic
structure developed by us was used. In the article are briefly described such principles as systematization,
compatibility, standardization and unifi cation, as well as principle of effectiveness also, which were used
to develop the considered knowledge base. There are presented the results of analysis of typical procedures
used to create such informational system, as well as results of operations, connected with preparation of
knowledge content, including publications’updating, it’ contents representation in various formats of digital
presentation, placement of prepared test material in information space units. Components of formed
knowledge base have to represent multidimensional information about points and technical service posts,
procedures of its implementation. It is considered that functioning of these objects is provided by using the
described variety of models such specialized equipment as forging and pressing equipment, electric and gas
welding and cutting means, installation and dismantling equipment, stands for units’and machinery repairs
and testing, metal-cutting machines, variety of tools, control and measuring devices and number of other
facilities. Certain subspaces of the basic structure which have informational and logical connections
between accounting groups of objects and equipment, are saved in subspaces’composition of the formed



structure including its’areas. A number of sub-areas, zones, subzones and main issues are analogously
analyzed and accordingly included in the article. The set of areas, subareas, zones and subzones refl ecting
the general structure of the developed knowledge base is formed by this procedure. The knowledge base is
structurally formed as a network system and connection between its’nodal points are formed on the basis
of hyperlinks.

Keywords: knowledge base, repair and maintenance base, agricultural goods producer, knowledge and
information modules.

K TIOCTPOEHHIO AJIAIITU OBAHHOM PETMOHAJILHOM CUCTEMBI
OBECIIEYEHU A PABOTOCIIOCOBHOCTH CEJIbCKOXO3SIMMICTBEHHOM
TEXHUKHU

Kopotkux B.B., Hemues A.E., lemenok 1.B.

Pedepar. Lenar wucciaemoBanuii MeToj amanTHPOBaHHS CHCTEMbI OOecledYeHHs PabOTOCHOCOOHOCTH
cenpckoxozsiicTBenHoM Texuuku (COPT), Bnustomunii Ha €€ orepaTUBHOCTD Yepe3 BPEMsI yIOBICTBOPEHUS
3asiBKM Ha YCIYTy TEXHHYECKOTO cepBuca. Marepuansl u Metoabl PaccMoTpeHa peruoHaibHas
tpéxypoBaeBass COPT: xo3zsiicTBo, paiioH, o0macte. IIpoltecc omepaTHBHOTO BOCCTAHOBJICHHS
paboTOCTIOCOOHOCTH TEXHUKH MPEyCMATPUBAET HAIMYHE 3alaCHBIX YacTeil Ha BCEX YPOBHSIX CHUCTEMBI.
[Iponecc BoccTaHoBIEHHsT pabOTOCTIOCOOHOCTH CEIBCKOXO3SHCTBEHHON TEXHUKU B OOILEM BHIE MOXET
OBITH TPEJACTaBICH B CIEAYIONICH MOCIEIOBATEIFHOCTU: ONpEICIICHUN TMPUYUHBI OTKa3a;, MNepeaadu
uHpopMaiuu 00 otkase B ceppucHoe npexanpusatue (CII); oOpaboTka 3asBKM Ha 3alacHY0 4acTh M MX
KOMIIJICKTOBAHUEC B CH, OXUIOaHW TpaHCHOpTa IJid BBIIIOJIHCHUA 3adBKU, JOCTABKa 3allaCHBIX JacTen ¢
CII; ycTpaHneHue MOCIIEACTBHI 0TKa3a (IEMOHTaX, MOHTaX). BpeMs BBRIOTHEHHS 3asiBKU OYJET 3aBUCETh
OT KOJIMYECTBA HCO6XOJII/IMLIX OJICMCHTOB I OKa3aHUsA YCIIYyI'd, KOJIMYCCTBa MOOHUIBLHBIX TPaHCIOPTHBIX
CPEICTB M OT PACCTOSIHUS MEXTy YPOBHIMH. Pe3ynpTaTsl u 00cyxaeHue. VcciaenoBaHusMu yCTaHOBIICHO,
YTO MPU YCTPAHEHHH OTKAa30B TeXHWUKH B 74,5 % ciydaeB HEOOXOAMMO MMETh OOOCHOBAHHBIA PE3epB
oOMeHHOTO (hOH[IA 3aIMacHBIX YacTei: JeTallel, y3JI0B U arperaTos, a TaK JKeI0JDKHO OBITh HEOOX0uMOoe
KOJIMYECTBO OOOpYIOBaHHMS W MPUOOPOB MOOHMIIbHBIC TEXHHUYECKHE CpeiacTBa Juis nposBeacHus TO u
PEMOHTA U YCTpaHEHUSs MOCIEACTBHIA 0TKa30B. BeiBojbl. [lokazaHo, YTO METOT aIlanTHPOBAHHOMN CHCTEMBI
obecrieueHns paOOTOCIIOCOOHOCTH TEXHUKH, TO3BOJSIET YIPABIATH IyTEM BHENTHHX BO3JEHCTBUI Ha
BBIIIOJTHCHUEC pa6OT 10 YCTPaHCHUIO OTKAa30B MalllWH 3a CUHCT BJIMAHUA HAa BPpEMA YAOBJICTBOPCHUA 3a1BKU
HOTpeGI/ITeJISI, Ha BpEMA MNPOBCACHUA OUATHOCTHUKH, BPEMCHU OXHUIAHUA O6CJIy)KI/IBaHI/IH n camMoro
00CTyKUBaHWUS.

KinroueBble coBa: aganTHpOBaHUE, CEIbCKOXO3SHCTBEHHAs TEXHUKA, IPOILECC, CHCTEMa O0eCleueHUs
paboTOCTIOCOOHOCTH, BpEMsI YAOBJIETBOPEHUS 3asBKH, TEXHHUYECKOE OOCITyKMBaHUE, OTKa3, CHaOXKEHHE,
3aracHbIe YacTH.

TO THE CONSTRUCTION OF AN ADAPTED REGIONAL SYSTEM OF SECURITY WORKING
CAPACITY OF AGRICULTURAL MACHINERY

Siberian Scientifi ¢ Research Institute of Mechanization and Electrifi cation of Agriculture of the Siberian
Federal Scientifi ¢ Center for Agrobiotechnologies of the Russian Academy of Sciences Abstract. The
method of adaptation of system of ensuring working capacity of agricultural machinery is offered, infl
uencing its efficiency through time of satisfaction of the demand for service of technical service. The
regional threelevel system of ensuring the effi ciency of agricultural machinery is considered: agricultural
enterprise, district, region. The process of rapid restoration of the equipment provides for the availability
of spare parts at all levels of the system. The process of restoring the efficiency of agricultural machinery
in general can be presented in the following sequence: determining the cause of failure; transfer of
information about the failure of the service company; processing of the application for spare part and their
acquisition in the service company; waiting for transport to fulfi 11 the application, delivery of spare parts
with the joint venture; elimination of the consequences of failure (dismantling, installation). The time of
execution of the application will depend on the number of necessary elements for the provision of the
service, the number of mobile vehicles and the distance between the levels.



Keywords: adaptation, agricultural machinery, process, system of ensuring working capacity, time of
satisfaction of the demand, maintenance, failure, supply, spare parts.

OOPMHNPOBAHMNE NHCTUTYLHMOHAJIbHOI'O PEITO3UTOPUA MUHCEJIbBXO3A
POCCHUH

Yaseixkuu 10.1.

Pedepar. OngHoil M3 OCHOBHBIX 3a7ady IO UUPPOBH3ALMU 3KOHOMHUKH Poccum sBisieTcs co3naHue
MH()OPMALIMOHHBIX CEPBHCOB YIAJICHHOTO JIOCTYIA K 3HAHUSM B Chepe CeIbCKOro X035HCTBa, CO3MaHNI0
3NIEKTPOHHBIX Y4EOHBIX OH-JIAHH pecyp-

COB JUI1 BHEIPEHHUS NPUHLUIOB yJaleHHOTO oOpasoBanus crenuanuctoB AlIIK. Ilenpro HayuyHOi
Pa3pabOTKH SIBISIETCS CO3/IaHUE OTPACIIEBON CUCTEMBI (HOPMHUPOBAHUS M MCIIOJIH30BaHUS 3HAHUH B cdepe
cenbckoro xo3siiictBa. [IpuBeneHsl cBeneHuss 0 (QOPMHUPOBAHUM WHCTUTYIIHOHATIHHOTO PEIO3UTOPUS
HH(POPMALIMOHHBIX PECYpCOB YUEOHBIX M HAYYHBIX YUpexaAeHMH MHHHCTEpPCTBa CENBCKOI0 XO3sicTBa
Poccuiickoit @enepanyuy ¢ UCIOJIB30BAaHUEM BJIEKTPOHHBIX IOJIHOTEKCTOBBIX pecypcoB. PaccmoTpeHsb
METO/IbI CO3JaHUSI U OIBIT MCIIOJIL30BAHUS yJAIEHHBIX CEPBUCOB JIOCTYNAa K TOJHOTEKCTOBBIM 0Oazam
manHelx B ®I'BHY «Pocungopmarporex». Pa3paboTan u mnpeincTaBieH anropuT™M (QOpMUpPOBAHHUS
penozutopus.  Paspabotan Momymp mpeoOpa3oBaHMs — JAaHHBIX Ui OKCOOpPTa B MOAYJb
ABTOMATH3UPOBAHHOTO HWMIIOPTa JAHHBIX C BO3MOXKHOCTHIO WHJAEKCAIMH Toyiel W (popMupoBaHHEM
CICIUAIN3UPOBAHHOTO PYOPUKATOPa PEIIO3UTOPHUS C HCIOIB30BAHHEM CIHECIUATN3UPOBAHHOTO MOJYJIS
aBTOMAaTH3UPOBaHHOI OubmoTeunoi cuctemsl «UpOuc-64». Jlannas pazpadoTka no3onseT 3¢ HeKTHBHO
Y OTIEpaTUBHO pazpabaTeiBaTh cTpyKTYypy B/l U1 cTpykTypupoBanus u GopMupoBaHus HHOOPMAIIMOHHBIX
pecypcoB. AHanH3 MpeNICTaBICHHBIX 00BEMOB PECYPCOB YUEOHBIX M HAYYHBIX YUpekaeHuil MUHcenbpxo3a
Poccun nokaszain, uro umeercst 6osiee 200 ThIC. MOJIHOTEKCTOBBIX JOKYMEHTOB Pa3IMYHbIX BUJOB (yueOHbIE
MaTepHabl, KBaIU(UKAIMOHHbIE pa0O0Thl, HAYYHbIE M31AHUS U JIp.). IHCTUTYIMOHANBHBIA PETIO3UTOPUI
Muncenbxo3a Poccum 3aperucTpiupoBaH B peecTpe KakK rocyJapcTBeHHAss MHOOPMAIMOHHAS CHCTEMA.
Peno3uropmnii paccmarpuBaeTcs Kak 4acTh BEIOMCTBEHHOTo IpoekTa «LludpoBoe cenbckoe X0351CTBO», B
cdepe reHepalu M Iepefadyd OTpacieBbIX 3HAHUM, a Takxke co3 naHus Web-cepBHCOB yoaleHHOTO
oOpa3zoBanus crieruanuctos AITK.

KitoueBsie coBa: 3eKTpOHHBIN pecypc, 6a3za ganHbiX, UPBUC-64, sneKkTpoHHBIH KaTanor, SIeKTPOHHAS
OMOIHOTEKA, TTOJTHOTEKCTOBEIE KOIIH.

FORMATION OF INSTITUTIONAL REPOSITORY RUSSIAN MINISTRY OF AGRICULTURE
Chavykin, Yu.l., Russian Research Institute of Information and Feasibility Study on Engineering Support
of Agribusiness, the Federal State Budgetary Scientifi ¢ Institution (Rosinformagrotekh) Abstract. One of
the main tasks in the digitalization of the Russian economy is the creation of information services for remote
access to knowledge in the fi eld of agriculture, the creation of electronic learning online resources for the
implementation of the principles of remote education for agribusiness specialists. The purpose of scientifi
¢ development is the creation of a sectoral system of formation and use of knowledge in the fi eld of
agriculture. Information on the formation of an institutional repository of information resources of
educational and scientifi c institutions of the Ministry of Agriculture of the Russian Federation using
electronic full-text resources is provided. The methods of creation and the experience of using remote
access services to full-text databases at the Russian Research Institute of Information and Feasibility Study
on Engineering Support of Agribusiness, the Federal State Budgetary Scientifi c¢ Institution
(Rosinformagrotekh FSBSI), are described. The repository generation algorithm has been developed and
presented. A data conversion module has been developed for export to an automated data import module
with the option of indexing fi elds and creating a specialized repository rubricator using the specialized
module of the IRBIS-64 automated library system. This development allows you to develop effectively and
effi ciently a database structure for structuring and building information resources. Analysis of the
presented resources of educational and scientifi ¢ institutions of the Ministry of Agriculture of Russia has
showed that there are more than 200,000 full-text documents of various types (training materials, qualifi
cation works, scientifi ¢ publications, etc.). The institutional repository of the Ministry of Agriculture of
Russia is registered in the registry as a state information system. The repository is considered as part of the
departmental project titled “igital Agriculture”in the fi eld of generation and transfer of industry knowledge,



as well as the creation of web-services for remote education of agribusiness specialists. Keywords:
electronic resource, database, IRBIS-64, electronic catalog, electronic library, full-text copies, institutional
repository.

[TOBBIIIEHUE HAJIEXKHOCTU KOPMOITPUT'OTOBUTEJIBHOI'O
OBOPYJIOBAHMA B ) KUBOTHOBOJICTBE

Bbpycenkos A.B., Kamyctun B.I1., Pycakos A.H.

Pedepat. B cnoxxuBImAXCst YCIIOBUSAX OJTHOM M3 BAXXHEHUIITUX 3a/1a4 ABJISCTCS pa3paboTKa TEXHOIOTHIECKIX
MPOIIECCOB B )KMBOTHOBOJICTBE, 00ECIIEYHBAIONIHNE BRICOKYIO HAJIS)KHOCTh MallnH. Llenbio uccnenoBanus
SIBJIICTCSl TIOBBIIICHUE KA4YeCTBa U HAIEKHOCTH KOPMOIPHUTOTOBUTEIHHBIX MAIIUH B KUBOTHOBOJICTBE.
[Tokaszano, 4To 3aTpaThl Ha MOJJACPKAHUE MAIWH B XHUBOTHOBOJICTBE B PabOTOCIIOCOOHOM COCTOSIHHU
coctaBisiroT 6oee 20 mupa. pyOnaeit B ron. IIpuBoasSTCS OCHOBHBIE NMPUYHHBI BBICOKHX HM3EPKEK HA
npoBejicHHe (UPMEHHOTO TEXHHUYECKOro obOcimyxxuBaHusas. He menee 95% paboT Mo TEXHUYECKOMY
00CTyKMBaHHUIO M PEMOHTY MAIIIMH BBITOJHAIOTCS CIEIMATUCTAMH X03siicTBa. METOIMKa UCCIIeIOBaHU.
CocTouT B aHanu3e pe3yJbTaTOB MCIIBITAHUS MAITUH Ha MAIIMHOWCITBITATEBHBIX CTAHIUSAX, IOJATOTOBKE
U PpacChUIKe aHKEThl 110 BHIAM OTKA30B OTEYECTBEHHOTO U 3apyOSIKHOTO 00OPYIOBaHHUS
JKUBOTHOBOMYECKNX (epMm. Pesympratel u 0OCyxaeHHe. AHanW3 pe3ylbTaTOB WCHBITAHUA Ha
MAaIIMHOUCTIFITATEILHBIX CTAaHIMAX ITTOKa3all, YTO HAMETHJIACh TEHJICHIMSA Ha YIIy4YIIEeHHE IMOKa3aTelen
KayecTBa TCXHUKH. Pe3y.HI)TaTBI AHKCTHUPOBAHUA BBIABUIIM XapPaKTECP H3HOCA COprI)KeHPIﬁ, IIPUBOJATCA
TPYNIBI JAeTaleid, KOTOpbIe BIUAIOT Ha OTKa3 MamuH. BeiBoasl. OCHOBHBIE IPUYMHBI H3HOCA AETalei u
y3JI0B KUBOTHOBOJYECKOTO OOOpPYMOBaHUS SBISIOTCS: BIIAXHOCTh;, TEMIIEPATYPHbIE W3MECHEHUS;
MPHUCYTCTBUE B BO3JyXe YIJICKUCIIOTHI, aMMHaKa, MEXaHMYECKOE BO3JCHCTBHE; 3albLICHHOCTh. 10
MPUYUHE KOPPO3UHU M3HAMMBAETCS 65% TEXHOIOTHUECKOT0 000pyI0BaHUS B CKOTOBOACTBE U 710 80% —B
CcBUHOBOJICTBE. [IpeuiaraeTcst opraHu3anus U BHEAPSHUE CUCTEMbI COBPEMEHHOTO TEXHUYECKOTO CEpBUCA.

KiroueBbie ciioBa: »KHBOTHOBOJCTBO, KOPMOIPUTOTOBHTENBbHOE 00OpYIOBaHKE, HAJEKHOCTh MAllMH U
000pyIOBaHMs, TEXHHYECKOE 00CTy)KUBaHUE, TUArHOCTHKA.

IMPROVING THE RELIABILITY OF FEED PREPARATION EQUIPMENT IN ANIMAL
HUSBANDRY

Brusenkov A.V., Kapustin V.P. Federal state budget educational institution of higher education «Tambov
state technical University» Rusakov A.N., Federal state budgetary scientifi ¢ institution "The Federal
agricultural research centre VIM" Abstract. Under these conditions, one of the most important tasks is the
development of technological processes in animal husbandry, ensuring high reliability of machines. The
aim of the study is to improve the quality and reliability of feed preparation machines in animal husbandry.
It is shown that the cost of maintaining machines in animal husbandry in working condition is more than
20 billion rubles per year. The main reasons for the high costs of corporate maintenance are given. At least
95% of the maintenance and repair of machines are performed by specialists of the economy. Research
methods. It consists in the analysis of the results of testing machines at machine testing stations, preparation
and distribution of questionnaires on the types of failures of domestic and foreign equipment of livestock
farms. Results and discussion. Analysis of the test results at the machine testing stations showed that there
is a tendency to improve the quality of equipment. The results of the survey revealed the nature of wear
mates are groups of parts that affect the failure of machines. Summary. The main causes of wear of parts
and components of livestock equipment are: humidity; temperature changes; the presence in the air of
carbon dioxide, ammonia; mechanical action; dust. Due to corrosion, 65% of technological equipment in
cattle breeding and up to 80% in pig breeding wear out. It is proposed to organize and implement a system
of modern technical service.

Keywords: animal husbandry, feed-processing equipment, reliability of machines and equipment,
maintenance, diagnostics.

HOBBIIEHUE TEXHUYECKOI'O YPOBHS PABOYUX OPI'AHOB AT'PEI'ATOB
JULA ITPEATIOCEBHOM OBPABOTKU I1OYBbI



Cunopos C.A., Jlsusixun B.I1., 3Bonunckuii B.H., Mupounos J[.A.

Pedepar. Bsenenne. Bompoc MOBBINIEHHS  TEXHHYECKOTO yPOBHS  pabOYUX  OpPraHoB K
CEJIbCKOXO3SIIICTBEHHBIM MAalllMHAM SIBJIICTCA aKTyaJIbHOM 3amaudeil. Pecypc BBIIYCKaeMbIX B KAaueCTBE
3amacHbIX YacTel ISl KyJIbTHBATOPa COCTABIAET 7...8 Ta Ha OJHY Jamy, AJsl TUCKOBBIX OopoH §...0 ra Ha
omvH guck. llpm 3arymneHum 1ne3Bus pabO4YMX OPraHOB TIOBBINIACTCS YJCNbHAs Harpy3ka Ha
CENIbCKOXO3SIICTBEHHYI0 MAIlIMHy |, KaK CJeICTBUE, yBenumdumBaercs pacxon TomuBa. (Llembro
WCCIIEIOBAHNSI) —COBEPIIIEHCTBOBAHNE KOHCTPYKTUBHBIX SJIEMEHTOB M MaTEPHAJIOBETIECKHUX TPHEMOB ITPU
CO3JIaHMM HOBBIX Pa0OYMX OPraHOB JAJsl MPEANOCEeBHOW 00paboTku mMouBHl. (MaTepuanbl U METOJbI)
W3rotoBieHsl OMBITHBIE OOpa3lpl KyJIbTHBATOPHBIX Jam W3 Oopcojepikaiiei, JETHPOBAHHOW CTaln
25XTTHOP, xoropas wmeer B 1,7...,8 pa3a Oonbplliee BpEeMEHHOE CONMPOTHUBICHUE pa3phiBy. s
W3TOTOBJICHUS JIallbl OBLI CKOHCTPYMPOBAaH OpPWUTHHAJIBHBIA THUOOYHBIM IITAMII, TIO3BOJISIOIIHAN
M3rOTaBJIMBATh JIallbl CO CHeUUalbHOM (opMOH XBOCTOBMKA. Pabouasi MOBEPXHOCTH YIIPOYHSIACH
IUTa3MEHHOM HaIIaBKO# OopcoeprkaiuM TBepasiM ciutaBoM [1IN-DBX-6-2. (Pe3ynbTaThl HCCICIOBAHMIA)
UcnpiTanus oneiTHRIX Jan Obutn mpoBeneHsl B OO0 «Pamenbe» (AMuTpoBCKHid paiioH MoCKOBCKOH
obnactu). Pecypc OompITHBIX JIall OBUT CPaBHHM C PECYPCOM 3apyOEKHBIX aHajoroB. lIpu moHmKEHHON
METAJJIOEMKOCTH OBLIO 00ECIICYCHO IOBBIIICHHE MPOM3BOIUTEIILHOCTH KyJabTHBaTOpa Ha 30% 3a cuer
NOBBIIICHHUST pabodell CKopocTh. B pe3ysbrarte nccienoBanuii Oblia MpeuioskeHa o0Inas SMIUpUIecKas
3aBUCHMOCTh, HMMeEIOIas BHA rurnepOonuvyeckod (yHKIuU. bpumn ompeneneHsl  IMIHUPUYECKHE
k03 pUITUEHTHI OTIpeIeTAIoNINe TOMIIUHY JTUCTa, MATepHall JUIsl H3TOTOBIICHHS Pad0vero oprana, a TakKe
TEOMETPUUYECKHE pa3Mepbl YINPOYHEHHBIX 30H Ui JIall KyJdbTHBaTtopa. Paspaborana weronnka
ompejeNieHrs] TapaMeTpoB IMCKOBBIX chepruecKux padodnx OpraHOB TMOBBIINICHHOW HAIEKHOCTH.
(BeiBogpl)  YcraHOBIEHO, YTO CEpHUSCKHE JUCKA C  TOBBIIICHHBIMH  XapaKTEPHCTUKAMU
paboToCTIOCOOHOCTH JTOMKHBI H3TOTABIMBAThCS C HApY)KHOW HAIUIaBKOW JIe3BHS, a 3aTOYKa JOJDKHA
MIPOU3BOANTHCS C BHYTPEHHEW CTOPOHBI. PaccMOTpeHHBIE BOMPOCH! MOBBIMIEHHS] TEXHUIECKOTO YPOBHS
KYJIbTHBATOPHBIX JIAIl U TUCKOB 00ECTIEUNT yBEIWICHHE pecypca B 2,5... pasa.

KitoueBbie cioBa: paboune oprasbl, WU3HOC, YIPOYHEHHE, KYJIbTUBATOP, Jama, OOpoHa, JHCK, JE3BHE,
napameTpbl, HaIlJIaBKa, JOJITOBEYHOCTD, YAEIbHAs Harpy3Ka, CKOPOCTh, IPOU3BOIUTEIBHOCTb.

IMPROVING THE TECHNICAL LEVEL OF THE WORKING BODIES TOOLS FOR PRE-SOWING
TILLAGE

Sidorov S.A., Lyalyakin V.P., Zvolinsky V.N. , Mironov D.A. Federal Scientifi ¢ Agro-Engineering Center
VIM Abstract. Introduction. The issue of raising the technical level of working bodies for agricultural
machinery is an urgent task. The resource produced as spare parts for a cultivator is 7 ... 18 hectares per
paw, for disc harrows 8 ... 30 hectares per disc. When the blades of the working bodies are blunt, the specifi
¢ load on the agricultural machine increases and, as a result, fuel consumption increases. The aim of the
study is to improve the design elements and materials science techniques when creating new working bodies
for pre-sowing tillage. Materials and research methods. Experimental samples of tiller legs were made of
boroncontaining, alloyed steel 25SHGTYUR, which has 1.7 ... 1.8 times more temporary resistance to
rupture. For the manufacture of paws, an original bending stamp was designed, which allows making paws
with a special shape of the shank. The working surface was strengthened by plasma surfacing of boron-
containing hard alloy PG-FBH-6-2. Research results. Tests of the experienced paws were carried out in
LLC Ramenye (Dmitrovsky district of the Moscow region). The resource of experienced paws was
comparable to the resource of foreign analogues. With reduced metal capacity, the productivity of the
cultivator was increased by 30% due to an increase in the working speed. As a result of the research, a
general empirical dependence was proposed, having the form of a hyperbolic function. Empirical coeffi
cients were determined to determine the thickness of the sheet, the material for the manufacture of the
working body, as well as the geometric dimensions of the reinforced zones for the cultivator legs. A
technique has been developed for determining the parameters of disk spherical working bodies of increased
reliability. It has been established that spherical discs with enhanced performance characteristics should be
made with an external cladding of the blade, and sharpening should be done from the inside. Findings. The
considered issues of improving the technical level of cultivating paws and discs will provide an increase in
resource by 2.5 ... 3 times.



Keywords: working bodies, wear, hardening, cultivator, paw, harrow, disk, blade, parameters, surfacing,
durability, specifi ¢ load, speed, productivity.

METOJ] CTATUCTUYECKUX UCIIBITAHUI JIJIA OLIEHKY JOJTOBEYHOCTU
INTAPHMPOB KAPJAAHHBIX ITEPEJIAY

ITactyxoB A.I'., Tumamos E.I1.,

Pedepat. Bonpocs! orieHKH JOATOBEYHOCTH Y3JI0B U A€TalIel TPAHCIIOPTHBIX M TEXHOJIOTHYECKUX MAIIHH
OCTAlOTCSl aKTyaJbHBIMH M TpPeOYIOIIMMH MNpPUMEHEHUs Hay4yHoro mnozaxona. OOBEKTHBHAS OLIEHKa
JIOJITOBEYHOCTH BO3MOXKHA B YCIIOBHSIX DKCIUIyaTallMOHHBIX HCIBITAHWKA TEXHHKH. sl COKpalneHus
U3JEPKEK MPUMEHSAIOTCA CTEHAOBBIE YCKOpPEHHbIE HCHbITaHus. OJHaKO CTEHAOBBIE YCKOPEHHBIE
UCTIBITAHUSl Takke TpeOYIOT 3HAYUTENBbHBIX PECcCypcoB [UIsi OOeCHeYeHHs 3aJaHHOTO YPOBHS
JIOCTOBEPHOCTH, HApUMep, HE0OXO0IUMOE KOJIMIECTBO IMOBTOPHOCTEH, M OOeCIIeUeHHsI HEOOXOTUMO
JIOCTOBEPHOCTH PE3YIbTAaTOB. Pe3ynbTaThl, MOMydeHHBIE TPH YCKOPEHHBIX CTEHOBBIX HCTIBITAHNSX MOXHO
pacupocTpaHUTh Ha O3KCIUTyaTalMOHHBIE HCHBITAHUS, NPUAAB UM BEpOSTHOCTHBIA Xxapakrtep. (Llesnb
uccnenoBanusl) Peanmuzanys METOOUKH NPUMEHEHUS] CTaTUCTUYECKOTO MOJEIMPOBAaHUS MOKa3arenel
JIOJITOBEYHOCTH IIapHUPOB KapJaHHBIX Tepefay B SKCIUIyaTalli Ha OCHOBE PE3yJbTaTOB CTEHIOBBIX
ucnbiTanuil. (Metogpl u Martepuansl) Jlas MOpPOTHO3MPOBAaHUS pecypca KapAaHHBIX IIAPHUPOB
UCIIOJIB3YETCSl METOJl CTaTUCTUUECKUX HcmbITaHui (MeTton Monte-Kapino). [[ns npoBenenns pecypcHbIX
UCTIBITAHUI KapllaHHBIX [MApHUPOB OBUT pa3paboTaH CTEHJ C 3aMKHYTHIM CHJIOBBIM KOHTYPOM IIO
KOAKCHAJIbHOI CXeMe pacroiIOXKEeHHUS TEXHOJOTMYECKUX (HarpyXarollux) U UCTIBITBIBAEMBIX 3JIEMEHTOB.
KoHcTpykiust cTeHna mo3BojsieT OJHOBPEMEHHO HCIBITHIBATH ABa KapAaHHbIX mapHupa. (Pe3ynbraTh
uccienoannit) OeHKa JOATOBEYHOCTH KaplaHHOTO MIapHUPa METOJOM CTaTUCTHUECKUX UCTIBITAHUH TIpH
9KCIUTyaTallMOHHBIX PEXUMaxX Harpys>KeHus okasana, 4ro 90% IpoLeHTHBIN pecypc ONBITHBIX KaplaHHbIX
HIAPHUPOB cocTaBisieT 969 4, cepuitHbx —645 4; 50 MPOLIEHTHBIN PECYPC ONMBITHBIX KapJaHHBIX IIAPHUPOB
cocrapnsier 1163 u, a cepuitHbix —737 4. (BemBomsr) 90 mpoleHTHBIN pecypc OMBITHBIX KapAaHHBIX
IIApHUPOB MPEBBIIIAET pecypc cepuiHbIX B 1,5 pasa, 50 mpoueHTHBIN pecypc ONBITHBIX MPEBHIIIAET Pecype
cepuitHbix B 1,6 pasza.

KmnroueBble  ciioBa: AOJITOBCYHOCTh, KapaaHHasd 1€peaayva, MapHUp, CTCHAOBBIC HUCIBITAHUA,
CTaTUCTUYCCKHUEC UCIIBITAHUA.

THE METHOD OF STATISTICAL TESTS FOR ASSESSING THE DURABILITY OF HINGES OF
CARDAN TRANSMISSIONS

Pastukhov A.G., Timashov E.P. Belgorod State Agricultural University named after V. Gorin, Belgorod
University of Cooperation, Economics and Law Abstract. The issues of assessing the durability of
components and parts of transport and technological machines remain relevant and require the use of a
scientifi ¢ approach. An objective assessment of durability is possible in terms of operational tests of
equipment. To reduce costs, accelerated bench tests are used. However, bench accelerated tests also require
signifi cant resources to provide a given level of confi dence, such as the required number of repetitions, to
ensure the necessary reliability of the results. The results obtained by accelerated bench tests can be
extended to operational tests, giving them a probabilistic character. This article discusses the results of the
study of durability on the basis of bench tests on the example of the cardan joints of agricultural machinery.
The purpose of the study is to implement the method of statistical modeling of durability indicators of
cardan transmission joints in operation based on the results of bench tests. The statistical test method (Monte
Carlo method) is used to predict the life of the cardan joints. To conduct resource testing of the u-joints
were developed stand with closed power circuit via the coaxial arrangement process (load) and test items.
The design of the stand allows you to test two cardan joints at the same time. The estimation of the durability
of the gimbal joint by the method of statistical tests under operating conditions of loading showed that 90
% of the life of experienced gimbal joints is 969 h, serial-645 h; 50% resource of experienced gimbals is
1163 h, and serial-737 h. Thus, 90% resource of experienced gimbals exceeds the resource of serial 1.5
times, 50% resource of the experimental exceeds the resource of serial 1,6 times.

Keywords: durability, driveline, hinge, bench testing, statistical testing.



DODEKTUBHOE DJIEKTPUYECKOE BO3JIEMCTBUE HA MACJIA 1 HA TPEHUE
B HUX

Hynaes A.B., Bepmmann H.K., Jlro6umos J[.H., ITycTosoit N.®., Peokos B.I'. , Tpumkwua 1.b.

Pedepat. B mabopaTopHBIX HCHIBITAHUSAX MOAAaUYeii HANPSHKCHHS MMOCTOSIHHOTO ToKa 12-33 B Ha netanu u3
MEJIHBIX, AQJIOMHHUEBBIX, LUHKOBBIX M OJIOBSHHBIX CIUIABOB, OMBIBa€MbIE€ MAacjoM, JOCTUIAJIOCh
3HAYUTEJIBHOE YMEHbIICHUE TpeHus U u3HammBanus. (Llens uccnenoBanus) Ilonyuuts noarsepixacHue
yIy4IIeHUs] TPUOOTEXHUUECKUX CBOMCTB CONPSDKEHHH, paOOTAIOUINX B MOTOPHBIX M TPAaHCMHCCHOHHBIX
Macjax IpH JIEKTPHUECKOM BO3JACHCTBMHM Ha HHMX. B sKcmimyaTanuu aBToMoOWiIel mogaya HanpshKeHUs
JlaKe Ha cTanbHble getanu B Maciie JIBC u arperatoB TpaHcMHCCHH 00€CTIEYHBACT SKOHOMHIO TOTUIMBA
pasubix ycnosusax 10-18, a B ocHoBHOM 12 %. J{71s1 monHO#M 00paboTKK MalvH 1esecoo0pa3Ha Takas ke
TprbooOpaboTka u ruapoodopynosanus. (Meroguku uccienoBanus). Paspaborana u anpodupoBaHa Ha
JICCATKE aBTOMOOWJIEH KOMIUIEKCHas TpuOooOpaborka JIBC, 3akmouaromiascs B KOMIUIEKCE
MOCJICIOBATEIIbHBIX OINEpalui Mo MPEeABAPUTEILHON OUYUCTKE TPHUOOCONPSIKEHHUH TBUTATEIS M CUCTEMBI
CMa3Ku IyTeM BBoja TpubococtaBa «Fe-do» oumcTuTeNnbHOrO IEHCTBUSI BMECTE C MoJaueii 3apsaoB B
maciia Ha mpo6er 20-300 kM. [lanee, HCHONB3Ys CBEKee MOTOPHOE MAcCJIO M BBEJICHHBIN B HETO TPHOOCOCTAB
«Fe-do» peMOHTHO-BOCCTAaHOBHTEIBHOTO CBOMCTBA, Takke B mpobere 1-2 Thic. KM TIPOBOJST
MpeaBapUTEIbHYI0 TPUO00OpabOoTKy 0Oe3 Mojauu 3apsiioB B Macia, a 3aTeM BKJIIOYAIOT MOCTOSHHYIO
nonauy. (Pesynprarsl uccnenosanus). B 1abopaTopHbIX HcciIeJ0BaHUSIX BBISIBICHO, YTO MOJa4a 3apsiioB B
Maciia yMeHbIaeT K03(h(GUIMEHT TPEeHHsT U U3HOC CTAIbHOW TPHOOMAphl «IIajen-Iuck» 10 3,5 pas, a B
9KCILTyaTal[MOHHBIX MCIBITAHUSIX aBTOMOOWJICH IMOKa3aHO YMEHbBIICHHE pacxoja Torumsa o 22%. Ilo
MexaHu3My nerctBus 3apsanoB ¢ ounctkod I u He nnurensHbiM aeiMiieHueM [BC, ¢ xoarymsmueit
3arpsi3HEHUH Macia, X OTQWIHTPOBBIBAHUEM, C YIYYIICHUEM TOIUTMBHO-DKOHOMHUYECKUX IOKa3aTesen
JBC noka sicuocTtu HeT. Ho mpenomnaraeTcs, 4To pa3pspKaronuecs: B TPEHUH MOJIEKYJIBI Macell YCHIINBAOT
CBOIO aATEe3UH K MOBEPXHOCTSIM AETasCH.

KitoueBbie cnoBa: 31eKTpUYECTBO, MAaciO, CEPIIEHTHHOBBIM TpUOOCOCTaB, OBUraTellb, TPAHCMHUCCHS,
TpeHHe, N3HANIMBAaHHUE, PACXO]] TOIUIHBA.

EFFECTIVE ELECTRICAL EFFECT ON OILS AND FRICTION IN THEM

Dunaev A.V., Federal scientifi ¢ engineering center VIM, Vershinin N.K., Lyubimov D.N., LLC «IC LIK»,
Pustovoy LF., LLC «RIP», Ryzhov V.G., LLC «TRIGGER», Trishkin I.B., Ryazan state agrotechnological
University Abstract. The aim of the study is to obtain confi rmation of the improvement of tribotechnical
properties of interfaces operating in motor and transmission oils under electric infl uence on them. In
laboratory tests, DC voltage supply of 12-33 V to parts made of copper, aluminum, zinc and tin alloys,
washed with oil, achieved a signifi cant reduction in friction and wear. In the operation of vehicles, the
supply of voltage even on steel parts in the engine oil and transmission units provides fuel savings of
different conditions 10-18, and mostly 12 %. For the complete processing of machines, the same tribo-
processing and hydraulic equipment is advisable. (Research methods). Developed and tested on a dozen
cars a comprehensive toribo treatment internal combustion engine, the complex sequential steps in pre-
treatment units and engine lubrication system by entering triboactive «Fe-do» cleansing actions, together
with the fi ling of charges in oil mileage 20-300 km. Further, using new engine oil and put it in tribalistas
«Fe-do» repair and recovery properties, also in the run 1-2 thousand km will carry out an trubo treatment
without fi ling charges in oil, and then include a constant supply. (Research result.) In laboratory studies
revealed that the supply of charges in the oil reduces the coefficient of friction and wear of steel tribopary
«fi nger-disc» up to 3.5 times, and in the operational tests of cars showed a decrease in fuel consumption
up to 22 %. According to the mechanism of action of charges with cleaning of engine and not long-term
smoke of the internal combustion engine, with coagulation of oil pollution, their fi ltering, with the
improvement of fuel and economic indicators of the internal combustion engine is not yet clear. But it is
assumed that the molecules of oils discharged in friction strengthen their adhesion to the surfaces of parts.

Keywords: electricity, oil, serpentine tribosostav, engine, transmission, friction, wear, fuel consumption.



METOOJIOI'MSI CTEHAOBBIX MCIIBITAHUIM TIOYBOPEXYVYIIIUX PABOUYMX
OPI'AHOB HA N3HOC

Cunopos C.A, 3sommackuit B.H

Pedepar. N3yuenne paboTel MOYBOPEKYHMIMX paboumMX OpPraHOB B PEajbHBIX YCIOBHSIX, Kak IPaBHIIO,
CBSI3aHO CO 3HAYUTEIIBHBIMU 3aTPaTaAMH BPEMEHH U CpeACTB. II0TOMy TpaIuIMOHHO, HAPsIy C TOJIEBBIMU
OIIbITaMU, IPOBOJATCS T.H. KAMEPAJIbHbIE MM CTEHIOBBIC UCIBITAHUSI, UIMUTHPYIOIINE PEANbHYIO paboTy
oYB00OOpaOaTHIBAIOIIUX 3JIEMEHTOB Opyaus. IIpu 3TOM COKpaIiaioTcsi CPOKH HCCIENOBaHUM 3a CYET
BO3MOXXHOCTH IMTPOBENEHHS TAOOPATOPHBIX CTEHIOBBIX MCIBITAHUM BHE 3aBUCUMOCTH OT BPEMEHH rojia U
TIOTOJIHBIX YCJIOBH, MOSBIISIETCSI BO3MOXHOCTh WCIIOJIb30BaHHsI 00Jiee TOYHBIX MPUOOPOB, YCKOPSIETCS
mporecc oOpaborku nanHbiX. (Llenbro wmcciemoBanus) PaspaboTka W mpakTHYecKoe NPHUMEHEHHE
METOAMKH CTEHIOBBIX MCCIEIOBAHUM, MO3BOJISIOIIEH JOCTATOYHO ONEPATUBHO U C OOJBIIONW TOUHOCTHIO
OCYIIECTBIIST UCCIEAOBAHUS 110 M3HOCY pab0vnX OPraHOB IOYBOOOPadATHIBAIONIUX OpyAuid. (MaTepuab
M MeTOZbl) BBITN cipoeKTHPOBaHbI M M3TOTOBJIEHBI /1Ba CTEHNa —MOAEepHU3UpoBaHHbIN cTeHn UM-01 u
«KpYTOBOM MOYBEHHBIA CTeHA». s paboThl Ha 3THUX CTEHAAX pa3padOTaHbl CHENHANbHBIE METOIUKU
W3HOCHBIX HCIBITaHUH pabounx opraHoB. HoBu3Ha, 0COOEHHOCTH M MpeUMyIIecTBa pa3pabOTaHHOTO
000pyOBaHUS 3aKIIOYAIOTCS B BO3MOXHOCTH OOBEKTHBHOTO CPAaBHEHHUS PE3YyJIbTaTOB KOMIUIEKCHBIX
71a00paTOPHBIX HCIBITAHUNA IMOYBOPEXKYIIUX H3ACIUH HAa H3HOC C COOTBETCTBYIOIIUMH IIOJIEBBIMU
pecypcHbME uctibITanusiMu. (PesynbraTe! uccnenoBanuii). [lopsaok padoter Ha mammmae UM-01 cBoautcst
K M00YepeTHOMY H3HANIMBAHUIO KAXK/I0T'0 UCIBITHIBAEMOT0 00pa3iia ¢ OIEHKOH moTepu Macchl. «Kpyrooii
HOYBEHHBIH CTEHI» MPEJCTaBIseT COOON BPAIIAIOIIYIOCS METAIMYECKYI0 €MKOCTh KOPBITOOOpa3HOM
¢opmbl ¢ abpa3uBHOM MacCOM, PhIXJIALICHCS paOOYMMHU OpraHaMHt, NEPUOJNUECKH YBIAXHSIIOLIEHCS BOAOH
W YIUIOTHSIOIIEHCS] KaTKaMH. YTOJ yCTaHOBKM OOpasloB M TIyOMHAa OOpabOTKM MOTYT H3MEHSTHCS.
[MpuHIMIHATEHBIM OTJIMYHEM KOHCTPYKIIMM KPYTOBOTO CTEHAA SIBISIETCS (PUKCHPOBAHHOE PACCTOSIHUE
MEXIY ONBITHBIMH M 3TaJIOHHBIMU oOpasmamu 1,5-1,7 M 1 pacnonioskeHue THe3x Ul YCTaHOBKH ITHX
oOpa3moB moj yriom 3545° mo OTHONICHWIO K Hapy>KHOW CTEHKE MOYBEHHOTO KaHama. (BEBIBombI).
HcnbiTanuss ynpodyHEHHBIX pabOYMX OpPraHoB C HCHOJB30BAHMEM HOBBIX CTEHIOB M METOJUK
UCCIICIOBAHUS, B YACTHOCTH, IO3BOJMJIM HCCIENOBaTh M Pa3paboTaTh MOYBOPEXKYIIHE SIEMEHTHI C
YBEIMYEHHBIMI KO3(DPUIIMEHTAMI OTHOCHUTEIBHON M3HOCOCTOHKOCTH TBEPAOCIUIABHBIX MOKPBITHHA 110 5
pa3. Pe3ynbTaToM BHEApPEHHUS YKAa3aHHBIX CTEHJOBBIX WHHOBALMH SBISETCA MOBBIIIEHHE TOYHOCTU
MOJTy4aeMBIX Pe3yJIbTaTOB HKCIIEPUMEHTOB B cpesiHeM Ha 20-30 %.

KimoueBbie cnoBa. M3HococTolKOCTh, 00OpyIOBaHHME, CTEHIBI, MpPOrpaMMma, TEXHHKa, KPYroBOU
MOYBEHHBIN CTEHA, TOYHOCTh, PE3YJIbTaThI, BEIBOABI, 3P EKTHBHOCTD, IKCIIEPUMEHT.

BENCH TESTING METHODOLOGY SOIL-CUTTING WORKERS ON WEAR

Sidorov S. A., Zvolinsky V.N. Federal Scientifi c Agroengineering Center VIM Abstract. Introduction The
study of the work of soil-cutting workers in real conditions, as a rule, is associated with signifi cant
expenditures of time and money. Therefore, traditionally, along with fi eld experiments, so-called cameral
or bench tests that imitate the real work of tillage elements of the implement. At the same time, research
time is reduced due to the possibility of carrying out laboratory bench tests regardless of the season and
weather conditions, it becomes possible to use more accurate instruments, speeds up the data processing,
etc. The aim of the research is the development and practical application of bench research methods, which
allows to carry out research on the wear and tear of the working bodies of tillage ools fairly quickly and
with high accuracy. Materials and research methods. Two stands were designed and manufactured - the
modernized IM-01 stand and the “ircular soil stand” For work on these stands, special techniques have been
developed for the use of worn testing of working bodies. The novelty, features and advantages of the
developed equipment lies in the possibility of an objective comparison of the results of complex laboratory
tests of soil-cultivating products for wear with the corresponding fi eld resource tests. Research results. The
order of operation on the IM-01 machine is reduced to alternate wear of each test specimen with an estimate
of the mass loss. "Circular soil stand" is a rotating metal container of a trough-shaped form with an abrasive
mass, loosened by working bodies, periodically moistened with water and compacted by rollers. The
installation angle of the samples and the depth of processing may vary. The principal difference in the
design of the circular stand is the fi xed distance between the experimental and reference samples 1.5 ..1.7



m and the location of the sockets for installing these samples at an angle of 35-45 ° with respect to the outer
wall of the soil channel. Findings. Testing of strengthened working bodies using new stands and research
methods, in particular, allowed us to investigate and develop soil-cutting elements with increased coeffi
cients of the relative wear resistance of carbide coatings up to 5 times. The result of the introduction of
these bench innovations is to increase the accuracy of the obtained experimental results by an average of
20-30%.

Keywords. Wear resistance, equipment, stands, program, equipment, circular soil stand, accuracy, results,
conclusions, efficiency, experiment.

[TOBBIIIEHUE KOPPO3MOHHOM CTOMKOCTH TPYBOITPOBO/10OB
CEJIbCKOXO3SMCTBEHHbBIX ®EPM

Tonkaues A.A., Munosanos JI.A., Yasmapos A.B., Ileprmun I1.H.

Pedepar. IlpencraBnena TexXHONOTHS M aBTOMaTHYECKoe OOOpyAOBaHME MJsi  HAHECCHHUS
KOPPO3UOHHOCTOWKOTO TOKPBITHA TpyOOmpoBoAoB. OmucaH MEXaHW3M KOPPO3HOHHOTO pa3pyLICHUs
CTalbHBIX KOHCTPYKIIMH ¥ CHENaH BBIBOJ O HEOOXOJUMOCTH pa3paboTku 3(PQPEKTUBHBIX U
NPOU3BOAMUTENBHBIX CIIOCOOOB CO3laHMsI KOPPO3MOHHOCTOWKHMX MOKpHITHH. B kauecTBe cmocoba
HaHECEHHs AIIOMUHHUEBBIX U IIMHKOBBIX MOKPBITUH MPEASIOKEH CIOCO0 AJIEKTPOAYTOBOM METaJUIN3aIIH.
(Lens wuccnemoBannii) PazpaboTarh JTWHUM HAHECEHUS AHTHKOPPO3MOHHBIX IMOKPBITHH C IH(PPOBBIM
aBTOMAaTHYECKUM YIIPaBIECHUEM I10 33/IaHHBIM HCXOJHBIM MapameTpaM. (MaTepranbl 1 METOMbI) 3a/1a4H —
Ha OCHOBaHUM aHaJIM3a KOPPO3HMOHHOM CTOMKOCTH MOKPBHITUH ObUI BHIOpaH MaTepuai Ui MOKPBHITUS U
CIoco0 ero HAaHECEHHUs B COOTBETCTBUH C 3aIaHHBIMU TTapaMeTpaMu JINHUH. (Pe3ynbTaTsl v Hccie0BaHus)
JaHo omucaHue aBTOMATHYECKOW JIMHUM 10 HAHECEHHUIO TIOKPBITHHA Ha TPYOBI ATHHOHN 110 18 MeTpoB 1
JuameTpoM ot 32 o 76 mm. IIponsBoauTenbHOCTs TUHUK cocTaBiseT 10 3000 MeTpoB B cyTku. OnucaHsl
OCHOBHBIE KOMITOHEHTHI THHUH. Oco00e BHUMaHUE YIEeJICHO KOMIUIEKCY 110 MOArOTOBKE MOBEPXHOCTH MO
HaIbUJICHHE W METaJUIN3allMOHHOMY KoMiuiekcy. [logpoOHo paccuMTana MpOMU3BOAUTENHHOCTD JIMHUU U
TpeOyeMoe KOJMYECTBO METAUIM3ALMOHHBIX ANMapaToB JUIsl JOCTIDKCHMS 3aJaHHBIX I1apaMeTpOB.
YcraHoBneHo, 4To TpeOyeMass NPOU3BOAUTENBHOCTh JOCTHTAeTCs TOJBKO TMPH  HCIOJNb30BaHUU
OTHOBPEMEHHO paloTaomuX TpeX METAUIM3aTopoB. JIMHUS TIOJHOCTBIO YKOMIUIEKTOBAaHA U3
OTEYECTBEHHBIX KOMIUIEKTYIONHMX. VICTIONb30BaHNe OMMMCAHHOW TEXHOJIOTHUH 3alUTHl TPYO OT KOPPO3UHU
MO3BOJIUT 3HAYMTENIFHO YBEJIMYUTH CPOK CIYXOBl MH)XEHEPHBIX COOPYXEHUH CEeNbCKOXO3SHCTBEHHBIX
(depm. (BoiBogei) 1. IlpencrapieHHas B JaHHOW CTaTbe aBTOMAaTHYecKas JMHMS ObuLla pa3paboTaHa,
CMOHTHPOBaHa M 3aIlyllleHa B DKCIUTyaTaluio B T. TIOMEHb I HYX HeTerazoBoro Komiuiekca Poccun.
. Ucnionp30BaHue ONMKUCaHHOW TEXHOJIOTMHU 3AIIUTHI TPYO OT KOPPO3UH MO3BOJIMUT 3HAYNTENBHO YBETHYUTh
CPOK CITyObl HH)XEHEPHBIX COOPYKEHUH CEIbCKOXO035ICTBEHHBIX (epM.

KiroueBbie ciioBa: KOppo3usi, KOPPO3HOHHOCTOWKOE MTOKPBITHE, aBTOMATUYECKAs! IMHUS LIMHKOBAHMS.

INCREASE OF CORROSION RESISTANCE OF PIPELINES OF AGRICULTURAL FARMS

Tolkachev A.A, Milovanov A.D., Chavdarov A.V., FNTS VIM Pershin P. N. "TATOM" Abstract. The
technology and automatic equipment for application of corrosionresistant coating of pipelines are
presented. The mechanism of corrosion destruction of steel structures is described and it is concluded that
it is necessary to develop effective and productive ways to create corrosion-resistant coatings. As a method
of applying aluminum and zinc coatings, a method of electric arc metallization is proposed. Purpose of
research - development of anticorrosion coating line with digital automatic control according to the specifi
ed initial parameters. Methods of solving the problem - based on the analysis of corrosion resistance of
coatings, the coating material and the method of its application in accordance with the specifi ed parameters
of the line were selected. Results - the description of the automatic coating line for pipes up to 18 meters
long and 32 to 76mm in diameter is Given. The line capacity is up to 3000 meters per day. The main
components of the line are described. Special attention is paid to the complex for surface preparation for
spraying and metallization complex. The performance of the line and the required number of metallization
devices to achieve the specifi ed parameters are calculated in detail. It is established that the required
performance is achieved only when using three metallizers working simultaneously. The line is fully
equipped with domestic components. The use of the described technology of protection of pipes from
corrosion will signifi cantly increase the service life of engineering structures of agricultural farms.



Summary. 1. The automatic line presented in this article was developed, installed and put into operation in
Tyumen for the needs of the oil and gas complex of Russia. .The use of the described technology of
protection of pipes from corrosion will signifi cantly increase the service life of engineering structures of
agricultural farms.

Keywords: corrosion, corrosion-resistant coating, automatic galvanizing line.

IIOKA3ATEJIM  TBEPAJOCTH W  MHUKPOTBEPJOCTH _ IIOBEPXHOCTU
ITOKPBLITHA, [TOJIYYEHHOI'O OJIEKTPOKOHTAKTHOM  ITPUBAPKOU
[NOPOILIKOBBLIX TTPUCAJJOYHBIX MATEPUAJIOB

Hatanenko B.C., Caiipynnun P.H., FOnycbaes H.M., IllalimyxameToBa J[.M.

Pedepar. OnHOM M3 OCHOBHBIX XapakTEPHCTHUK KayecTBa BOCCTAHOBICHHBIX [ETajiei, BO MHO-TOM
ompeesonell nX paboTOCIOCOOHOCTh U IOITOBEYHOCTb, SABISETCS TBEPAOCTh PA0OUYHNX MOBEPXHOCTEH.
(Lens mccmenoBaHmin)

OmnpenesneHue mnokaszaresell TBEPAOCTHM M MHUKPOTBEPIOCTH IOKPBITUM aeTaneil, BOCCTaHOBJICHHBIX
3NEKTPOKOHTAKTHOM  MpPHBAPKOH  MOPOIIKOBBIX  KOMITO3UIIMOHHBIX  IPHUCAJOUYHBIX  MAaTEpHaJIOB.
(Marepuansr 1 MeTofpl) [IpuBenena MeToquKka U3MEPEHUH TBEPAOCTH M MHKPOTBEPJOCTH TO-KPBITHH,
pexuMbl mpuBapku. VccienoBaHo M3MEHEHHE TBEPAOCTH MOBEPXHOCTH IMO-KPBITHS B 3aBHCHMOCTH OT
pexumoB OKII u Buaa npucagousoro Marepuana. OnpenencHsl CpeHue 3HaY€HUs] MUKPOTBEPAOCTH IO
riryouHe npuBapeHHOro cinos. (Pe-3ynerarsel 1 oocyxaenue) [lpu n3menennu pexumon OKII BoisBieHoO,
YTO C YBEJIU-YEHUEM CUJIBI TOKA (Ha 1 KA) TOCTOBEPHOI pa3HUIIBI MEXKIY CpeIHEH TBEPAOCTHIO TOKPBITUH
He HaOmroaeTcs. Y BeJInueHre CHIlbl cBapodHoro Toka Ha 2 KA npu OKII noBbImiaeT cpeHior TBepA0CTh
MOKPBITUI IpUMEpHO Ha 5...5 enuHul. [1opomko-Bble HOKPBITHS UMEIOT 00Jiee BEICOKYIO TBEPIOCTH, 10
CpPaBHEHUIO C MOKPHITHEM M3 CTAJIBHOM JIEHTHI (CTanb 45), 4TO B MEPBYIO OYepeb, CBI3aHO C Ooee
BBICOKMM CO-JIep)KaHHEM YTiiepoZa B JaHHbIX Marepuanax. (BwBoawpl) IIpoBeneHHble ucciemoBa-HUS
MOKa3ajh, 4YTO TIOBEPXHOCTh JeTaned, BoccTaHoBIeHHBIX OKII mpucamodHbIx MarepHanos,
XapaKTepU3yeTcsl 3HAYUTENbHON CTPYKTYpHOH HEOTHOPOAHOCTBHIO, MPOSBISIOMICHCS B KoJeOaHUU
3HAYEHUI TBEPJOCTH, YTO OTPHUIATEIHHO CKAa3bIBAETCS Ha BBIHOCIHWBOCTH BOCCTAHOBJIEHHBIX JETa JIeH.
Takast CTpykTypHas HEOOHOPOAHOCTb IOKPBITUSA NMPH IKCIUIyaTalliM B YCJIOBUSAX TPEHUS CKOIBKEHUS
NPUBOJIUT K HEPaB-HOMEPHOW M3HAIIMBAEMOCTH MOBEPXHOCTH C 0Opa30BaHHEM JIOKAJIbHBIX yYacCTKOB C
YBEJIMYEHHBIM H3HOCOM, YTO MOKET YyJEp)KHUBaTh JOIOJHUTENbHYI0 cMa3Ky. Ho, ¢ apyroi cTopoHsl,
JTaHHasi HEOJAHOPOJAHOCTD MPUBOIUT K TOSBICHUIO CTPYKTYPHBIX KOHIIEHTPATOPOB HANPSXKEHU, KOTOpBIE
YMEHBIIAIOT NPee BEBIHOCIUBOCTH MaTe-pHaa.

KiroueBsle croBa: ONEKTPOKOHTaKTHas TpHUBapKa, TBEPAOCTh, MHUKPOTBEPAOCThb, IPHCATOYHBIE
MaTepuatbl.

THE HARDNESS END MICROHARDNESS OF THE COATING SURFACE OBTAINED BY
ELECTROCONTACT WELDING, POWDER FILLER MATERIALS

Natalenko V.S., Sajfullin R.N., Yunusbaev N.M., Shaymukhametova D.M. Bashkir State Agrarian
University, Ufa Abstracts. One of the main characteristics of the quality of the restored parts, which largely
determines their performance and durability, is the hardness of the working surfaces. (Purpose of research)
Determination of hardness and microhardness of coatings of parts, restored electrocontact welding powder
composite fi ller materials. (Materials and methods) Given the method of measurement of hardness and
microhardness of coatings, welding modes. Studied the variation of surface hardness of the coating
depending on the modes of EKP and type of fi ller material. Determined mean values of the microhardness
on the depth of the welded layer. (Results and discussion) At change the EKP modes revealed that at
increase amperage (1 kA) signifi cant difference between the average hardness of the coatings is not
observed. The increase of the welding amperage to 2 kA at EKP enhance the average hardness of the
coatings is approximately 5...15 units. Powder coatings have a higher hardness than the coating of steel
tape (steel 45), which is primarily due to the higher carbon content in these materials. (Conclusions) Studies
have shown that the surface of the parts, restored EKP fi ller materials, characterized by signifi cant
structural heterogeneity, manifested in the fl uctuation of hardness values, which adversely affects the



endurance of the restored parts. This structural heterogeneity of the coating during operation under sliding
friction conditions leads to uneven wear of the surface with the formation of local areas with increased
wear, which can retain additional lubrication. But, on the other hand, this heterogeneity leads to the
appearance of structural stress concentrators, which reduce the endurance limit of the material.

Keywords: Electrocontact welding, hardness, microhardness and fi ller materials.

AHAJIN3 TIPOTPAMMUPYEMBIX JIOTMYECKHMX KOHTPOJUIEPOB B
LIUDPOBBIX  CUCTEMAX  VIPABJIEHMS  [IPOU3BOJICTBEHHBIMU
[TPOLIECCAMU

Aptamonos C.H., HaBmapos A.B., Cxoponynos /I.11., MunoBanos J[.A.

Pedepart. Lludgpossie cucteMbl ynpaBieHuUs ABISIOTCS OCHOBOM IS pelIeHUs 3aJa4ll yBEIMUCHHUS YPOBHS
MIPOM3BOAUTENBHOCTH TPYyAa C OJHOBPEMEHHBIM IIOBBILIEHMEM KadecTBa mponaykuuu. Ilokaszana
000CHOBAaHHOCTb HUCIIOJIb30BaHUS CHUCTEM aBTOMATH3allU{, B Kaue€CTBE OCHOBHOI'O KOMIIOHEHTa KOTOPOM
BBICTYTIAa€T TIporpaMMmupyemerii jormdeckuii kouTposutep (IIJIK). llemp wucciemoBannii —aHamm3
NPOrpaMMHUPYEMBIX JOTMYECKUX KOHTPOJIEPOB B HUPPOBHIX CHCTEMAaX YIPABICHHUS TPOU3BOICTBEHHBIMHU
mpoueccaMu. MeEToauMKa UCCIENOBaHUH —Ha OCHOBAaHMHM IIPOBEJICHHOIO AaHAIN3a JIUTEPAaTypPHBIX
WCTOYHHUKOB ycTaHOBHUTH HapameTpbl [1JIK mist mudpoBoil cucteMbl ynpaBieHHS HMPON3BOICTBEHHBIMU
mporeccaMi. YCTaHOBHTh HauOosiee NPEANOYTHTENBHBIA S3BIK [POrpaMMHUpOBaHusl. Pesynbrar
HCCIIEIOBAaHUN —BBINOJIHEH aHAJIN3 KOHTPOJUIEPOB M MOKa3aHO NPHUHIUIHAIBEHOE €r0 OTIIMYME OT MPOYMX
3NEKTPOHHBIX MPHOOPOB. YcTaHoBieHO, uTo [IJIK padoraioT mo HUKINYECKOMY MPUHLUITY U OJHUM U3
BaxxHelmux mapameTpoB I[IJIK sBnsercs Bpems peakuuu Ha TOCTymarome curHaisl. [logpo6GHo
MIPOaHaJIM3UPOBAaHbl AHAIOTOBBIE U TUCKpEeTHBbIC BXOAbl U Bbixoas! [IJIK u onmcan mpuHIMIT UX PabOTHL
OTMe4YeHO, YTO COBPEMEHHBIE KOHTPOJUIEPHI TOMHMO JIOTUYECKUX OIepanuii CIIOCOOHBI BBITIOJNHSATH
mudpoByto 00paboTKy curHanoB. OHH MOTYT OOMEHUBATbCS MHPOPMAILIUEH C IPYTUMH YCTPOWCTBAMH,
TaKMMH Kak maHenu oneparopa, GSM-Moaynu, 4acToTHbIE TPeoOpa3oBaTeit, cepBepbl cOOpa JaHHBIX U
ap. B coorBerctBUM ¢ MexayHaponHeiM ctaHgaptoM IEC  61131-3 wumerorcs S5  s3BIKOB
nporpamMmmupoBanusi. CaMmbiM pacripocTpaHneHHbIM siBisietcss Ladder Diagram (rpaduueckuii  si3bIK
pesieliHO-KOHTAaKTHRIX cxeM) BriBogbl. 1. Hambosee pacnpocTpaHEHHBIMH M 4YacTO HCIIOJb3YyEMBIMU
[IPOrpaMMUPYEMbIMH  JIOTUYECKUMH KOHTposuiepamu  saBisitores IIJIK cpeaneit cepum Onaronmaps
0OJIBIIIOMY KOJIMYECTBY BXOJIOB/BBIXOJIOB, HAJIMYUIO aHAJIOTOBBIX BXOJOB/BBIXOJ0B. 2. Hawuboiee
MPEINOYTUTEIBHBIM s3bIKOM IporpammupoBanust Takux [1JIK sBnsiercs s3pik LAD (peneiiHo-KoHTaKTHas
JIOTHKA).

KitoueBbie cioBa: UQpoBbIE CHCTEMBI YIPABICHUS, IPOrPaMMHUPYEMBII JIOTHYECKUI KOHTPOJUIEP, A3bIK
[IPOrpaMMUPOBAHMS, AHAJIOTOBBIE U JUCKPETHBIE CUTHAIIBIL.

ANALYSIS OF PROGRAMMABLE LOGIC CONTROLLERS IN DIGITAL PROCESS CONTROL
SYSTEMS

Artamonov S.N., Chavdarov A.V., Skoropupov D.I., Milovanov D.A., FGBU FNKTS VIM Abstract.
Digital control systems are the basis for solving the problem of increasing productivity while improving
product quality. The validity of the use of automation systems, as the main component of which is a
programmable logic controller (PLC). The purpose of research is the analysis of programmable logic
controllers in digital control systems of production processes. Research methodology - on the basis of the
conducted analysis of literary sources to set parameters for the PLC digital control system of production
processes. Set the most preferred programming language. The result of research - the analysis of controllers
and shows its fundamental difference from other electronic devices. It is found that the PLC operate on a
cyclic principle and one of the most important parameters of the PLC is the response time to the incoming
signals. Analog and discrete inputs and outputs of PLC are analyzed in detail and the principle of their
operation is described. It is noted that modern controllers in addition to logical operations are able to
perform digital signal processing. They can exchange information with other devices such as operator
panels, GSM modules, frequency converters, data acquisition servers, etc. In accordance with the
international standard IEC 61131-3 there are 5 programming languages. The most common is Ladder



Diagram (graphical language of relay-contact circuits). Summary 1. The most common and frequently used
programmable logic controllers are mid-range PLC due to the large number of inputs/outputs, the presence
of analog inputs/ outputs. 2. The most preferred programming language these PLC is the language of the
RSS (relay logic).

Keywords: digital control systems, programmable logic controller, programming language, analog and
discrete signals.

MOBBIIIEHUE  DKCIUIYATALIMOHHON  HAJEXHOCTU  MOJIOTKOB
KOPMOJIPOBMJIBHBIX MAIIMH KOHCTPYKTHUBHO-TEXHOJIOTMYECKUMU
METOJIAMU

KonoBogos B.B., Aradonora E.B., Illenokos C.B.

Pedepar. B  HacTosiee Bpems  OOJIBIIMHCTBO — ONEpaIlMii  TEXHOJIOTHYECKOrOo  IIpoliecca
KOPMOTIPUTOTOBJICHUS BBHITIOJHSAIOTCS ITPyNIaMu B3aUMOCBSI3aHHBIX MaIiiH. OIHON U3 OCHOBHBIX MAalllMH
9THX TPYIN ABJSAIOTCA IPOOMIKM KOPMOB MOJIOTKOBOTO THIIA, OHM HE JIMIICHBI HEJOCTaTKOB, OJIUH U3
KOTOPBIX —HH3Kas HW3HOCOCTOWKOCTh OCHOBHBIX pPa0OYMX OpraHoB —MOJIOTKOB. Ilpu 3TOM
MPOHU3BOJAUTENBHOCTb, JHEPro3arparhl M KaueCTBO M3MEIbYAaEMOr0 MNpPOAYKTa MpH APOOJICHHH B
3HAUUTENBHOM MEpe ONpEIENAIOTCS COCTOSHHUEM MOJIOTKOB. BrIlyckaemble B HAcTosIee BpeMs
CTaHJAAPTHBIC TINIACTUHYATHIC MOJIOTKH UMEIOT HU3KYIO JOJITOBEYHOCTD, HpCIICHBHLIﬁ HN3HOC HACTYIIACT IpU
Hapabotke 250...00 T. UI3HOC MOJIOTKOB COTMPOBOXAAETCS CKPYTICHUEM TIepeAHEN TPaHH, YTO IPUBOINT K
PE3KOMY CHIKEHUIO TPOU3BOAUTENBHOCTH Ooee ueM Ha 40% U Kak ClieICTBUE MTOBBIIIEHUIO YHEPro3arpar
B 1,5...,2 pa3a, kauecTBO KOpMOB yxynmiaerca. Lleap mccienoBaHusi —CHIDKEHHE JKCIUTyaTallMOHHBIX
3aTpaT npu Nporu3BOACTBE KOPMOBLIX cMeceil Ha OCHOBE COBCPUICHCTBOBAHUA TCXHOJOI'MHU YIIPOUYHCHUA
pabouux OpraHoB MOJIOTKOBBIX APOOHMJIOK. MeTOAMKa HCCIeJOBaHUS B KauyeCTBE THUIIOTE3Bl MPHHATO
NPEAIOJIOKEHHE O BO3MOXXHOCTH MOBBILICHUS PECypca MOJIOTKOB ITyTeM KOMOWHHUPOBAHHOTO YIIPOYHEHUS
pabouux moBepxHocTeil. ClienaH BBIBOJ, YTO TMEPCIIEKTUBHBIM PEIICHUEM TOBBIIICHUST pecypca HOBBIX H
BOCCTAHOBJICHHBIX MOIIOTKOB SBJISIETCS pa3pabOTKa U BHEApPEHUE TEXHOJIOTHU HAa OCHOBE apMHPOBAHUS
pabounx YTIIOB METAITIOKEPAMHUYECKUMHU TBEPIBIMH CIUIABAMH C MPUMEHEHUEM KEle30yTIIePOIUCTHIX
MIPUIIOEB, TO3BOJISIOUINX PENIATh MPOOIEMY MTPOYHOCTH U TBEPIOCTH pabOUHX MOBEpXHOCTEH. Pe3ynpTaTsl
uccinenoanuii. I[lo pe3ynbrataM NOpOU3BOJACTBEHHBIX HMCIBITAHUWA  YCTAaHOBJIEHO  YBEIWYEHUE
SKCIUTYaTallMOHHONW HAJIEeKHOCTH MOJIOTKOB, YIPOYHEHHBIX apMHUPOBAaHHUEM TBEPABIM CILIABOM U
JKETIe30yTJIePOAUCTHIM TIpHUIOeM B 3,5... pasza mo cpaBHeHHIO ¢ cepuiiabiMu (Crans 6517, 3akanka TBY).
HapaGoTtka ynpoyHeHHBIX MOJIOTKOB IO TOCTHXEHHIO UMU MPEAETHLHOI0 COCTOSHUS B CPEIHEM COCTAaBHIIA
no 1000r.

KiroueBnle cioBa: JpoOWJIKa MOJIOTKOBOIO THIIA, MOJIOTOK, Taiika, HalUlaBKa, apMHpPOBaHHE,
KOMOMHHUPOBAHHOE YIIPOYHEHHE, CaMO3aTaYMBaHKE, )KEIC30YTIIICPOAUCThIHN MTPHUITOM.

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, Siberian State
University of Railway Engineering 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.

PA3PABOTKA CAY ABTOMATUYECKOM JIMHUU METAJIJIM3ALIMU TPYB

Apramonos C.H., TonkaueB A.A.,YaBnapoB A.B., Aarurma A.T'.

Pedepart. B pabote paccmoTpeHa cucteMa aBTOMaTHUECKOTO YIPABJICHUS TMHUEH 110 METaJUIU3aLUH TPYO
nuHKoM. OO0CHOBaHA KOHLEMIHSA MOJIHOW aBTOMATH3alUU MPOLECCOB 3arpy3Ku, 00pabOTKH U BBITPY3KH
rOTOBOM IMpoxyKIMU. PaccMOTPEHB! OCHOBHBIE COCTABIIAIOIINE Y3/Ibl U arperarhl, UCIOIb3YEMbIE B JINHHUM.
Omnpenenensl TpeOOBaHMUS K KOHCTPYKTUBHOMY HCIOJHEHHIO JIMHUM MPU KOMIUIEKCHOM aBTOMaTH3alUuU
paboThl Ha Becex dTamax 00pabOTKH: OT 3arpy3Ku A0 BRITPY3KH TOTOBOrO m3aenus. Llenb nccnepoBannii —
pa3paboTKa CUCTEMBI aBTOMAaTHICCKOTO yIPABICHUS TUHUEH TT0 METAITN3alUA TPYO IMTMHKOM. MeToanka
I/ICCHCJIOBaHI/Iﬁ —Ha OCHOBaHUH HUCXOOHBIX  JAaHHBIX o  XapakKTCpUCTUKaM  JIMHHUHN BBI6paTB
COOTBETCTBYIOIINE MPOrPaMMHUPYEMBIH JTIOTHYECKUH KOHTPOJIEP M ONEPAaTOPCKYIO MaHENb ISl CUCTEMBI
aBTOMATHYECKOTO YIIpaBJieHUS JMHUEH. Pe3ynpTaTel uccienoBanuii. Paspaborana obmmas cxema paboThI
JIMHUMW OJId COCTABJICHUA CUCTEMblI aBTOMAaTHUYCCKOI'O YIIPAaBJICHUA. Ha ocHOBaHMM CXeMBI pa6OTI)I JIMHUH
BBIOpaHBl KOMIIOHEHTHI ~HCIIOJIHUTEIBHBIX MEXaHH3MOB M OIUCAHBl OCHOBHBIE 3JIEKTPOHHBIC
KOMIUJICKTYIOIINE [UI COCTABJICHUSI CUCTEMBI aBTOMAaTHYECKOro ympasieHus. PazpaboraHa sormueckas
cxema pa6OTI)I JIMHUW MCETAJUIM3allMi C YKa3aHHUEM HCO6XOIII/IMBIX BXOJHBIX MW BBIXOJHBIX ITapaMETPOB
OPOrpaMMHUPYEMOr0 JIOTHYECKOTO KOHTPOJUIEPa M OCHOBHBIX BBIXOAHBIX JIOTHYECKHX 3JIEMEHTOB
(mHEBMOpene U MpOorpaMMHUPYEMBIX YaCTOTHBIX mpeobOpasoBateneil). Ha ocHoBaHMM JTOTMYECKON CXEMBI
BBIOpaHBl MPOrPAMMHPYEMBII JTOTMYECKUH KOHTpoJep U OJOKM paclIMpeHHs BXOJIa/BBIXO/Ia CUTHAJIOB.
Bribpana cpema mporpammupoBanusi Ha Oaze s3bika Ladder Diagram. OGOCHOBaHO HUCIOJIB30BaHHE B
Ka4yecTBE YIPABIIOIIEI0 M KOHTPOJIUPYIOIET0 opraHa paboThl BCeW JTMHUU CEHCOPHOH ONEpaTOPCKON
nanenu. [logpoOHO omricaHbl ONepaTHBHBIE OKHA CEHCOPHOH omeparopckoi manenu. [IpuBeaeH npumep
npakTudeckoro ucrnonb3oBanus CAY B cepuiiHOM npousBojcTBe. BeiBoasl. 1. Pa3paboTana norudeckas
cxeMa paboThl IMHUHM METAIUIM3ALUH C YKa3aHHEeM He0OX0IUMBIX BXOIHBIX M BBIXOIHBIX mapaMeTpos [1JIK
Y OCHOBHBIX BBIXOJIHBIX JIOTHUECKHUX 1eMeHTOB (mmHeBMopee 1 I1H). 2. Ha ocHoBaHue 10ru4eckoii cxembl
BBIOpaHBI IPOTPAMMHUPYEMBIH JIOTHYECKHI KOHTPOJIEp 1 OJIOKH pacHIMpPEeHHUs] BX0/1a/BbIX0a CUTHAJIOB. 3.
Pazpaborana mporpaMma cucteMsl aBToMarndeckoro ynpasieHus (CAY) TUHHN MeTaJIH3aluu TPYO.

KnroueBble  ciioBa: cucreMa  aBTOMATHUYECKOI'O  YIpPaBICHUsS, JHUHHA  METaUIM3aluu  Tpyo,
IporpaMMHUpPyeMbI€  JIOTMYECKHE  KOHTPOJUIEpPBI, CEHCOPHBIE  ONEpaTOpcKHe MaHelH, cpena
HpOrpPaMMHUPOBAHHUSL.

DESIGN OF AUTOMATION OF AUTOMATIC LINE PLATING THE PIPES

Artamonov S.N., Tolkachev A.A., Chavdarov A.V., FNTS VIM Antipin, A. G. OOO "Intekhniks"
info@intechnics.ru Abstract. In work the system of automatic control of the line on metallization of pipes
by zinc is considered. The concept of full automation of loading, processing and unloading of fi nished
products is substantiated. The main components and units used in the line are considered. The requirements
for the design of the line with integrated automation of work at all stages of processing: from loading to
unloading of the fi nished product. The purpose of research is to develop a system of automatic control of
the line for the metallization of zinc pipes. Research methodology - based on the initial data on the
characteristics of the line, select the appropriate programmable logic controller and operator panel for the
automatic line control system. Research result. The General scheme of the line operation for the automatic
control system is developed. On the basis of the scheme of the line selected components of actuators and
describes the main electronic components for the automatic control system. A logic diagram of the
metallization line with the necessary input and output parameters of the programmable logic controller and
the main output logic elements (pneumatic relay and programmable frequency converters). Based on the
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logic circuit, a programmable logic controller and signal input/output expansion units are selected. The
programming environment based on the Ladder Diagram language is selected. The use of the entire line of
the touch operator panel as a control and monitoring body is justified. The operational Windows of the
touch operator panel are described in detail. An example of practical use of ACS in mass production is
given. Summary 1. Developed logical scheme of operation of the line metallization, specifying the required
input and output parameters PLC output and basic logic elements (pneumocele and PCH). 2. A
programmable logic controller and input/output expansion units are selected on the basis of the logic circuit.
3. The program of automatic control system (ACS) of pipe metallization line is developed.

Keywords: automatic control system for plating line pipes, programmable logic control, touch control
panel, programming environment.

MOJIM®UKALMS ~ AHTU®PUKIIMOHHBIX  TIOKPBITUI HA  OCHOBE
OJIOBSIHUCTOM ~ BPOH3bI ~ KOPOTKO ~ HMMIIVJIbCHOM  JIA3EPHOM
OBPABOTKOM

Wnatos A.I'., Xapanxesckuii E.B.

Pedepar. Paccmorpens! Bompockl MoauduKanuy aHTHQPUKIMOHHBIX OPOH30BBIX HMOKPHITHH METOIOM
KOPOTKOUMITYJIbCHOM ~ JlazepHoi  00paboTku. IIpoaHanmusmpoBaHel 0coOeHHOCTH — (HOPMHUpPOBAHUS
CTPYKTYphl ~ OpOH30BBIX  AHTU(QPUKUUOHHBIX  TMOKPBITHH, XapaKTEePU3YIOIIUECS  MOBBIIICHHON
HEOJTHOPOJHOCTBIO B CHITy HU3KOM pPaCTBOPUMOCTH JIETHPYIOIUX KOMIIOHEHTOB B MeIU. BBIABICHO, YTO
JUTSL CHIDKEHHUSI HEOJTHOPOTHOCTH HEOOXOAMMO YMEHBIIATh MEPUOJ MEePEKPUCTAILTH3ANNN CTPYKTYPHI, a
Takke oOecrmeunts ¢GopmupoBaHue uHTepMeTaMAHbIX ¢a3. (Uems wuccnenosanmit) Ilpeanoxena
OpUTHHAJIbHASI TEXHOJIOTHSA MOBBIIICHUS TPUOOTEXHUYECKUX W MEXAHWYECKHX CBOWCTB OJIOBSIHHCTBHIX
OpOH30BBIX AHTU(PPUKIMOHHBIX MOKPBITUH KOPOTKOMMITYJILCHOW J1a3epHON 00paboOTKON C TIyOOKHUM
neperiaBoM ocHOBHL. (Martepuanbsl U MeToabl) PaspaboTansl MEeTOIMKN MOIUGHUKALNN U TaOOPAaTOPHBIX
UCCIICIOBAaHUN  aHTUQPUKUUOHHBIX MOKpeITHH. (Pesynapratel u  oOcyxnenue) .PaccmoTpeHsl
TPUOOTEXHUUECKUE U MEXaHWYECKHE CBOWCTBA MOJIU(DHUIIMPOBAHHBIX TOKPHITHH, BBISBICHO MOBHIIICHHE
HecyIled CHOCOOHOCTH aHTH()PUKIMOHHOTO MOKPBHITHS, MOHMKEHUE KOI(P(HUIMEHTa TPEHUS, a TaKKe
YCTOMYHMBOCTh K 3aaupy. DBBINOTHEHHBIE H3MEPEHUS MHUKPOTBEPIOCTH IOKPBITHS XapaKTEPU3YIOT
NPaBUIBHOCTH BEIOOpa PEKUMOB 0OpabOTKH, MPH KOTOPBIX MPOMCXOJMT IOJHBIN TMEperuiaB aHTUPPUK
IUOHHOT'O MOKPBITHSL, C POPMUPOBAHHEM BBICOKOUCIIEPCHON CTPYKTYPbI IOBBI IIEHHOH TBEPAOCTHIO. J1I1st
BBISIBJICHUS] IPUYHMHBI MOBBIIICHUS] MUKPOTBEPIOCTH M TPHOOTEXHUYECKUX CBOMCTB MOJU(PHULINPOBAHHBIX
MOKPBITHI MPOBENTN CPABHUTENBHBIN PEHTTEHOCTPYKTYPHBINA aHanu3 NOKpeITHi. (BeiBoabl). [lomyuenHsie
pe3yabTaThl  PEHTTCHOCTPYKTYPHBIX  HMCCIEJAOBAHMW  IO3BOJSIOT  yTBEPXKAaTh 00  HM3MEHEHHH
KOJINUECTBEHHOr0 ()a30BOro COCTaBa AHTU(QPUKLUUOHHOIO IOKPBITHS IOCIE€ KOPOTKOMMITYJIECHOM
nasepHOH 0OpaOOTKM, B YAaCTHOCTH TMOcie OOpPabOTKH 3HAYMTEIBHO YBEIMYMBAETCS KOJIMYECTBO
MHTEPMETAUTHAHON (a3bl, a Takke KOJWYECTBO YHCTOrO OJioBa. BhIABICHBI (a3oBble W3MEHEHUS
CTPYKTyphl Tpu Temmeparype cBbime 1800C, mpuBoAsiiuMe K MOIYYEHHIO HWHTEPMETAIHIHBIX (a3
MOBBIILICHHOM TEPMOCTOMKOCTBIO M TPOYHOCTBIO. bmaromapst ¢azam 3HAYMTENBHO MOBBIIIACTCS
YCTOMYMBOCTh AHTU()PUKIMOHHOIO IOKPBITUS IpPHU MOBBILEHHBIX KHHEMAaTHYECKHX PpPEeXHUMax
9KCIUTyaTallud M OTPAaHWYEHHOH cMa3ku. Monudukaims HOKphITHI Ja3epoM yMeHbIaeT kKodddurment
Tpenus Ha 40% yBenMuUBaeTCsl Hecyliasi CHOCOOHOCTb MOKPBITHS Ha 42%.

KimroueBbie cnoBa: na3epHas 00paOOTKa; WHTEHCHBHOCTh W3HAIIMBAHHS, KOIPOUIMEHT TPEHUS;
MHTEPMETAJUTHHbBIE COCAMHEHHS.

MODIFICATION OF ANTIFRICTIONAL COVERINGS ON THE BASIS OF TIN BRONZE SHORT-
PULSE LASER PROCESSING

Ipatov A.G., Izhevsk S. Agricultural Academy, Izhevsk, Kharanzhevsky E.V., Udmurt State University,
Izhevsk, Abstract. Questions of modifi cation of antifrictional bronze coverings are considered by method
of short-pulse laser processing. The features of formation of structure of bronze antifrictional coverings
which are characterized by the increased heterogeneity owing to low solubility of the alloying components
in copper are analysed. It is revealed that for decrease in heterogeneity it is necessary to reduce the period
of recrystallization of structure and also to provide formation of intermetallic phases. The original



technology of increase in tribotechnical and mechanical properties of olovyanisty bronze antifrictional
coverings by short-pulse laser processing with deep remelting of a basis is for this purpose offered.
Techniques of modifi cation and laboratory researches of antifrictional coverings are developed.
Tribotechnical and mechanical properties of the modifi ed coverings are considered, in particular increase
in the bearing ability of an antifrictional covering, decrease in coeffi cient of friction and also stability to
the tease is revealed. The executed measurements of microhardness of a covering characterize correctness
of the choice of the modes of processing at which there is a full remelting of an antifrictional covering, to
formation of high-disperse structure the increased hardness. The submitted characteristics of coverings give
an evident idea of increase in operability of the modifi ed coverings in the conditions of boundary friction.
For identifi cation of the reason of increase in microhardness and tribotechnical properties of the modifi ed
coverings have carried out the comparative X-ray diffraction analysis of coverings. The received results of
X-ray diffraction researches allow to claim about change of quantitative phase structure of an antifrictional
covering after short-pulse laser processing, in particular after processing the quantity of an intermetallic
phase and also amount of pure tin considerably increases. During the researches the phase changes of
structure at a temperature over 1800 C leading to receiving intermetallic phases the increased thermal
stability and durability are revealed. Thanks to these phases stability of an antifrictional covering
considerably increases at the raised kinematic modes of operation and limited lubricant.

Keywords: antifrictional bronze; laser processing; intensity of wear; friction coeffi cient; intermetallic
connections.

OCHOBBI IIOCTPOEHUA LIHUP®POBOI'O VIIPABJIIEHUA ITPOHECCAMMU
CBAPKU, HAIVTABKHN U HAIIBIJIEHU A

Yasnapos A.B., JIsnaxkun B.I1., Jleaucos B.A., Apramonos C.H.

Pedepar. ABTOMaTHM3alus MPOLECCOB CBapKH, HAIUIABKA M HANbUICHHUS SBISETCS JOCTaTOYHO
OTBETCTBEHHBIM IPOLECCOM. ABTOMATH3alMsl MOBBILACT IPOU3BOAUTENBHOCTh TPYZAd, IIOBBILIAET
KayecTBO MPOAYKUHMH. BaKHBIM NpeuMylIecCTBOM aBTOMATHU3ALMM CUWTAeTCsl K30aBiieHHEe padodero
IepcoHana OT HEOOXOAMMOCTH BBINOJNHATH TSDKENble ONHOOOpas3Hble omepanuu. l[lokazaHo, YTO
aBTOMAaTH3alMs U pOOOTH3AIHS MPOLIECCOB CBAPKH, HAMJIABKMA W HAMBUICHHUS YCIIENTHO MPHUMEHSIAach Ha
psine mpoussojctB. (Llensb uccnenoBanust) [locTpoeHrne OCHOBHBIX MPUHIIAIIOB MU(GPOBOTO YIPABICHHS
MPOLIECCOB CBAapKH, HallaBKM W HambUieHus. (Meronsl uccinenoBaHusi) AHanu3 0a3bl JAHHBIX II0
npolleccaM CBapKH, HAIUIABKH W HAIBUICHWS M COBPEMEHHBIX HU(PPOBBIX DIIEMEHTOB YIPABIICHHS.
(PesynbraTel  wccienoBanusi). IlpuBemeHa o0oOmieHHas OnokcxemMa 1HGPOBBIM  yIIPABICHUEM
TEXHOJIOTHYECKHM MPOIIECCOM HAHECEHUS MOKPBITHH, KOTOpasi BKIOYaeT B ceOs OJIOK BBOAA MCXOJHBIX
JaHHbIX. [IpuBOASTCS TpUMeEpHl BBINOJHEHHUS HANBUICHUS M HAIUIABKU C OINpEesieHHEM LU(POBBIX
JAHHBIX O BBIITOJHEHUH 33JaHus. Bce ciucTeMbl aBTOMaTHKH UMEIOT B CBOEM COCTaBE «MO3T CHCTEMBI) —
mporpaMMupyemslii tornueckuii konrposep (IJIK). ['naBHast 3agaya —aHann3 NOCTYNMBLIMX CUTHAIOB U
BBIpa0OTKa PELICHUS ISl UCIIOIHUTEIBHBIX MEXaHU3MOB. [10 ypOBHIO CIIOKHOCTH BBINOJIHSEMBIX 33734
[JIK paznensitoTcst Ha Tpu rpynmbl. ONMHUCHIBAIOTCS CYIIECTBYIOIINE ISTh S3BIKOB MPOTPAMMHPOBAHUS
IJIK. BoerxogusivMu curdanamu ¢ [IJIK ympaBnsitoTcst acHHXpOHHBIE, ITIaroBbIE WM CEPBOABUTATENH, a
TaKXXe BCrioMorarenbHble MexaHn3Mbl. (BeiBoasl) Ha ocHOBaHMYM BBIIOJTHEHHOT'O aHAJIN3a PEKOMEHIYETCS
CIIEAyIOIIas KOMIIOHOBKA aBTOMAaTH3MPOBAHHBIX M POOOTH3MPOBAHHBIX MALIMH AJISl YHOPOYHEHUS H
HaHeceHus mokpeiTuit: 1. Ilporpammupyemsrii jgorudeckuit xontpoimep (IUJIK) cpenmneit cepum c
MOAYJIIMA PAaCIIMpPEHHs] KOJIMYECTBA BXOJOB-BBIXOJOB M aHANOTOBBIMH MOAYJIAMH. 2. CeHcopHas
oneparopckas nanenb (OIl) mist BBoma pekrma paOOThI M BCEX HMCXOAHBIX JAHHBIX Ul BBIOJHEHUS
noctaBieHHON 3aaa4yn. 3. CepBONPHUBOABI JJIs BPALICHUS JETald U MEPEMEIICHUsT «UHCTPYMEHTa» 0
3aaHHoN mporpamme. 4. BecKOHTakTHBIE MAaTYUKHU OMPEACNICHUs TIOJOXKEHUS COCTaBHBIX 4YacTeH
aBTOMAaTH3UPOBAHHBIX M POOOTH3UPOBAHHBIX MAILIUH.

KitoueBbie crnoBa: nnugpoBoe ynpasieHHe, aBTOMATH3aLUS POLIECCOB, CEHCOPHAsI OTIepaTopCcKas IaHeb,
SI3BIK TIPOTPAMMHPOBAHHSL.

FUNDAMENTALS OF CONSTRUCTION OF DIGITAL CONTROL OF WELDING, SURFACING
AND SPRAYING PROCESSES



Chavdarov A.V., Lyalyakin V.P. Denisov A.V., Artamonov, S.N. FGBU FNKTS VIM Abstract.
Automation of welding, surfacing and spraying processes is quite a responsible process. Automation
increases productivity, improves product quality. An important advantage of automation is considered to
be getting rid of the working staff from the need to perform heavy monotonous operations. It is shown that
automation and robotization of welding, surfacing and spraying processes has been successfully applied in
a number of industries. Purpose of research - construction of the basic principles of digital control of
welding, surfacing and spraying. Research methods - analysis of the database on the processes of welding,
surfacing and spraying and modern digital controls. Research result. A generalized block diagram of the
digital control of the technological process of coating, which includes the input unit of the original data.
Examples of spraying and surfacing with the defi nition of digital data on the job are given. All automation
systems are composed of "brain system" - programmable logic controller (PLC). Its main task is to analyze
the received signals and develop solutions for the actuators. The principle of PLC operation and their
capabilities is given. According to the level of complexity of the tasks PLC are divided into three groups.
The existing fi ve PLC programming languages are described. The output signals from the PLC are
controlled by asynchronous, stepper or servo motors, as well as auxiliary mechanisms. The description of
different types of servo motors is given. Summary - On the basis of the performed analysis, the following
layout of automated and robotic machines for hardening and coating is recommended: 1 Programmable
logic controller (PLC) of medium series with input / output expansion modules and analog modules. 2
Touch operator panel (OP) to enter the operating mode and all input data to perform the task. 3 Servos to
rotate the part and move the "tool" according to a given program. 4 non-Contact sensors for position
detection of components of automated and robotic machines.

Keywords: digital control, process automation, programmable logic controller, touch operator panel,
programming language.

[OBBILIEHUE  JIOJITOBEYHOCTU  ABTOTPAKTOPHBLIX  JIBUTATEJIEM
[NPUMEHEHUEM TPUBOIIPEITAPATOB

Jlanaxun B.I1., T'utensman JI.A., OnbxoBankuii A.K., Cononkuna JILA.

Pedepar. B HacTosmee Bpems Oosiee TOJIOBUHBI BCEX MEXaHW3UPOBAHHBIX PabOT B CEIBCKOM XO3SHCTBE
BBITIOJTHIOTCSA TPAKTOPaMH, OTPEMOHTHPOBAHHBIMH B MacTePCKUX X03siicTB. VX pecypce B 3... pa3 HIKe
HopMmaTuBHOro. lIlens wuccnenoBanuil. IloBhlllIeHHE TIOCIEPEMOHTHOM pecypca aBTOTPAKTOPHBIX
JBUraTesnei, NpuMeHeHHeM TpUOOIIpenapaToB B COCTaBE MOTOPHBIX Maces. Marepuansl u Meronsl. s
BHIOOpa palMOHAJIBLHOTO TpHOOMpenapara pa3paboTaHO CHENUANbHOE YCTPOMCTBO, COCTOSIIEE W3
UCIIBITYEMbIX 00pa3ia 1 pojiuKa ¢ NoBepxXHOCTHOH TBepAocThio 10 70 HRC. KonTpoOpasupl OKyHaIOT-

csi B BaHHY C MAaclioM, B KOTOPYIO BBOJATCS HCCIIEAyeMble TpHOOIpemapaTsl. Y CTPOHCTBO MO3BOJISET
NoJy4aTh 3HaYeHue kodppunmenta tpeHus. [lo MmeHpIeMy 3HaUeHUIO KOG GUIMEHTA TPEHHSI BEIOUPAIOT
Tpubonpenapar. Pa3pa®oraHHbIi MeTon BbIOOpa palMOHAIBLHOTO TpUOOMpenapara MHOATBEPKACH
MAaTeHTOM Ha M300peTeHHe U MaTEeHTOM Ha IOJIE3HYI0 MOJENb YCTpoiicTBa. Pe3ynbraTel U oOCyKIeHHE.
PesynbTarhl Mccne0BaHMid MO0 W3HANIEBAHHIO 00pa3IoB B YHCTOM MOTOPHOM Macje W ¢ IPUMEHEHHEM
TpuOOIpenapaToB MOKa3bIBAIOT CHIXKEHHE M3HOCa 00pa3LoB B 2 u Oonee pa3. Jlyummuii nmokasarens ObLI
MOJY4€eH MPH UCIIOJIb30BaHKH TpuOoIpenapaTa GpupMbel Wagner, y KOTOPOro CyMMapHBIi H3HOC 00pa3LioB
yMeHbIIwIcs Oonee yeM B 6 pa3. JlocToBepHOCTh NaOOpaTOPHBIX HCHBITAHHA U 3PPEKTHBHOCTH
npumenenus Tpudonpenapata Oil Package Wagner Obu11 HOATBEP)KICHBI CTEHIOBBIMH UCTIBITAHUSIMH Ha
neuratene J1-240. McnbiTaHus MOKa3any CHUKEHUE YAaCOBOTO PacxoAa AU3EIbHOro Tomuuea Ha 15,5% u
nopbiiiieane uHaukaropuoro KIIJI wa 15,2%. BeiBoasl. Pa3paboran u o0ocHOBaH MeToJi BbIOOpa
palMoHaNBHOTO  TpHOOIpenapata, KOTOPHIM  MOJATBEpKICH  MATEHTOM Ha  HM300pETEeHHe.
OKcIUTyaTalMOHHBIUCTIBITAaHUS TpuOompenapata ¢upmel Wagner YBEIMYMBAET PECYpPC JIETKOBBIX
JIBUTATeJIeN B 1Ba pa3a.

Kitouessie cnoBa: Pecype JIBC, Tpubonpemnapar ais MOTOPHOTO Maciia, METO.T M yCTPOUCTBO TSI BEIOOpa
panroHaNbHOrO TpUOOMIpenapara, SKOHOMUMOTOPHOTO TOIIUBA.



NCREASING THE DURABILITY OF AUTOTRACTOR ENGINES BY USING TRIBO
PREPARATIONS

Lyalyakin V.P., Gitelman D.A., Olkhovatsky A K., Solodkina L.A., South Ural State University Abstract.
A method for selecting a rational tribological preparation in the composition of engine oil for internal
combustion engines is presented, using which the engine life can be increased by a factor of 2-3, and fuel-
lubricant materials can be saved at least 7-10%. The durability and reliability of repaired automotive and
tractor engines is laid during the period of running in and maintained under operating conditions. It is shown
that it is possible to increase the post-repair uptime to the failure of the third group of complexity of the
internal combustion engine, by improving the quality of operational running through the use of rational
tribo materials. It is established that rational tribological products are Wagner tribo materials as part of
motor oils. A method has been developed and justifi ed for selecting rational tribo materials to speed up
runningin and increase the durability and reliability of the engine after repair. A device for diagnosing and
testing oils containing tribo materials with friction received a RF patent for a utility model (patent 104722,
Bull. No. 14 dated May 20, 2011). The developed express method and when used in conditions of
agricultural enterprises allows to identify a rational tribological product by the absence of a bully in a
friction pair and a friction coeffi cient, which should not exceed a value of 0.05. The proposed express
method is confi rmed by the patent of the Russian Federation for invention of April 14, 2014 No. 2568966
“ethod of preventing scoring in friction pairs”As a result of tribotechnical studies of tribo materials in the
composition of engine oil under conditions of friction close to the conditions of friction of resource
interfaces of the engine, it has been established that the rational tribo materials Oil Package and Micro-
Ceramic Wagner revealed by the developed method signifi cantly reduce the coeffi cient of friction, which
is not exceeds 0.05, and sample wear is 5 ... 7 times. The stabilization time of the friction coeffi cient does
not exceed one hour. The possibility of reducing the period of post-repair operational running of an internal
combustion engine without scoring has been substantiated, and that the operating time before the fi rst re-
failure failure can be increased two or more times through the use of rational Wagner tribo materials. The
use of Wagner tribo materials eliminates the formation of burrs in resource mates and signifi cantly reduces
the wear rate of parts. The tests of the D-240 engine with a tribological preparation as part of the engine oil
at the stand KI-5543 confi rmed the results of laboratory tribotechnical studies of the tribo materials and
the accuracy of the method of choosing a rational tribo material as part of the engine oil. The effectiveness
of the Oil Package Wagner tribological product in bench tests is characterized by an increase in the
following key indicators: Hourly fuel consumption decreased by 15.5%. Power loss due to mechanical
friction decreased by 5.2%; The specific cyclic fuel supply and specifi ¢ indicator consumption of fuel
decreased by 13.5% and 12.8%, respectively; Indicator effi ciency increased by 15.2%. The technology of
accelerated post-repair running-in and increasing the durability of the engine has been developed and
implemented using Wagner tribo materials.

Keywords: ICE resource, tribological preparation for motor oil, method and device for choosing a rational
tribological preparation, saving of motor fuel.

YHUKAJIBHA A BOAO-TOINVIMBHAS OMVYJIbCHUA

Bopo6ses F0.B., Jlomosckux A.E., lynaes A.B., Boporun H.B.,

Pedepar. DHeprocOepexenne, 3KOIOTHYECKas OE30MACHOCTh IHECPreTUYCCKUX TOILTUBHBIX YCTAHOBOK
aKTyaJlbHbl IMOCTOSIHHO. [loaToMy 1ienbt0  paboThl  siBjsieTcss  OOOOIICHHME HCCIICAOBAaHUN 110
3HeprocOeperaouM BOI0-TOIUIMBHBIM 3MyIbcsiuM (BTD) u pa3pabotka HoBo# yHHKanbHOH. Ha ocHOBe
YIIIEBOJOPOAHBIX MOTOPHBIX TOMIKB. BTO He TONbKO SKOHOMST TOILIMBO, HO U PE3KO YMEHBIIAIOT BBIXO
BPEIHBIX Ta30B, MOBBIIIAIOT pecypc obopynoBanus. Oxnako, BTO mocne miurenbHOro XpaHeHUs MEHee
3¢ (}ekTBHO Tepes; MPUTOTOBIEHHBIM K HEMOCPEJACTBEHHOMY CHKHTAHHMIO 0€3 dMYJIbraTopoB, JAOLINX
Harap B kamepax cropanus. [loatromy ycnemHo paborator B PD, 3a pyOexoM yCTaHOBKH HENPEPHIBHON
aktuBaiuu BTD 1 MOLIHBIX CYIOBBIX [AM3ENIEH IPYy30BOIO M IMACCAKHPCKOro (jiora, TeIio-
KOTJIOArperaToB, IMapOTreHEPATOPOB. Y CTAHOBKH ampoOMpOBaHbl Ha POCCHICKHMX M 3apyOe)KHBIX
TpakTopax, Ha aBromMoOmmsx MA3, KamA3, onm moarBepamnu sxoHoMuio torumBa 10-15%, a Ha
cTrauoHapHbIX yctaHoBKax —10 40% c moBeimienneM ux KIIJ Ha 2-3%, pe3koe CHUKEHHE BPEIHBIX
BeliecTB B yxoasmux razax (CO, caku, OKHCIIOB a30Ta, KaHIIEPOTeHHBIX YIIIeBoA0po10B). Hanbo bimas
3KOJIOTHYHOCTH oOecrieunBaeTcs pu 15-20% BOJIBI B TOTUIMBE, a B YTHIIN3ALMH 3arpSA3HEHHBIX OPraHUKON
ctokoB —710 30%. B P® Gonee 19 opranuzanuii Bce eliie MbITalOTCS MOTydaTh BEICOKO cTabminbpHyo BTO,



T.K. e€ oOpa3oBaHue c Bojou Oonee 15% crmokHas 3a7ada, KOPPEKTHO HE pEIICHHAs M 3a PYyOEKOM.
(Metoxp! 1 MaTepuaibl). MarepranamMu UCTIONB30BaHbI AM3EbHOE TOIUIMBO, AUCTUILIMPOBAHHAS BOJA,
3MYJBIaTOpPhl, CTa0WIN3aTOPhl M BCIIOMOTATCIBHBIC OPraHUYECKUE BEIIECTBA, AKTUBATOP MOTOPHBIX
torumB 1o mateHty P® Ne 2411074. Meton co3manust BTD ocHoBaH Ha pa3aeiabHOM BBEACHUU
TUIPOPUIBLHBIX KOMIIOHEHTOB B BOJY, a THIPO(GOOHBIX —B TOIUIMBO, HA Pa3[elbHOM IepeMeIlnBaHUN
BOJbI, TOIUIMBA C BBEACHHBIMA B HHX BELIECTBAMH, Jaje€ —HAa CIMBAaHUM BOABI C TOIUIUBOM,
MepeMEIIMBAaHUU 3TOM CMECH U Ha 3-X MUHYTHOM €€ MPOKayKe Yepe3 aKTUBATOP MO YKa3aHHOMY MATEHTY.
[IpuBOoaUTCS KOHKPETHBIM NpUMEp TaKUX OMNepanuii B NPUTrOTOBIeHWHM YHUKaidpbHOW BTDO, a mnsa
ompezeneHus] €€ KadecTBa MPOBOAAT XMMMOTOJOTHUECKHH WM Xpomarorpaduueckuii anammssl BTD.
(PesynbraTsl uccnenoanus). 17.12.2017 r nonyuena BTD u3 65% mauzensHoro Torumsa JI-0,2 TOCT 305,
33 % mucTUIIMPOBAaHHOM BOIbI U 2 % opranuku u3 4-x Beulects 1o nateHTam PO Ne 2365618, 2367683.
Ha 01.11.2018 r oHa ObUTa cTaOMIIBHA, COTJIACHO DKCIIEPTU3E COOTBETCTBYET TEXHMUECKOMY PETIIAMEHTY
Ha MOTOpHBIE TOILJIMBA, YTO MOATBEPKICHO CTEHAOBBIMU Ha au3ene AM3-236 u 3KcIuTyaTallMOHHBIMU Ha
aBTOMOOWIISX UCIBITAaHUSME. E€ cpaBHHUTEIbHBIC aHATM3BI TTOKA3aIH CBOMCTBA M (DPAKIIMOHHEIN COCTaB,
Ty4dIUe, YeM Yy aKTUBUPOBAHHOTO JU3EIHLHOTO TOIUIMBA C YMCHBIIICHHBIM COICP)KAaHUEM TSDKEIBIX
0onbIIMM cojfiepkaHheM Jerkux ¢pakiuuid. (BeiBoabl). [Io HECIOXKHOW TEXHOJOTHH C HEOOJBIIUM
KOJIMYECTBOM JIOCTYIIHBIX OPTaHMYECKHUX BEILIECTB cO3JaHa Aoaro ycroiuusas BTJ, cooTBercTByromIas
periiaMeHTy Ha MOTOpHOE TOIuTnBO. E€ npumenenne 3xoHoMut 10

% TOILJIMBA MPU CTOMMOCTH 25 py0. 3a JIUTP, YTO aKTyaabHO B 3kciuryarauuu MTIT ATIK.

KittoueBbie ciioBa: TOIUIMBO, BOJIA, SMYJIbIaTOPhl, aKTUBALMS, CTOHKOCTh, (DPAKIIMOHHBIA COCTaB, PACXO.
UNIQUE WATER-FUEL EMULSION

Vorobiev Y.V., Federal state budgetary educational institution of higher professional education Tambov
state technical University, Lomovskikh A.E., Military research and training center of the Air force
Academy air force defense of the Russian Federation, Dunaev A.V., Lyalyakin V.P., Federal scientifi ¢
Agroengineering center VIM, Voronin N.V., Tambov state technical University. Abstract. Energy saving
and environmental safety in power fuel plants are still relevant. And this is of interest water-fuel emulsion
(WFE) based on fuel oil, motor, furnace fuel, kerosene, and gas for boilers. WFE save fuel, dramatically
reduce the output of harmful gases, increase the life of the equipment. But WFE after long-term storage is
less effective before prepared for direct combustion without emulsifi ers, giving the carbon in the
combustion chambers. Therefore, they are successfully working in Russia, abroad, continuous activation
and supply of WFE in many powerful marine diesel engines, in heat boilers, steam generators. The units
are simple, with no moving parts except the pumps, the fl ow energy of which is provided by the cyclic
activation of the emulsion. They are widely implemented on the main marine diesel engines of the sea,
ocean and even passenger fl eet, tested on Russian and foreign tractors, MAZ, KamAZ vehicles, confirmed
fuel economy of 10-15%, and on stationary installations - up to 40%, effi ciency increase by 2-3%, a sharp
decrease in pollutants in exhaust gases (CO, carbon black, NOx, carcinogenic hydrocarbons). The greatest
effi ciency and environmental friendliness is provided at 15-20% of water in fuel, and in utilization of the
effl uents polluted by organic - up to 30%. In Russia, more than 19 organizations since the post-war time
are creating a long-stable VFE with varying success, as the preparation of WFE with a water content of
more than 15 % is a diffi cult task, not solved abroad. (Methods and materials). Materials used diesel fuel,
distilled water, emulsifi ers, stabilizers and auxiliary organic substances, activator of motor fuels under the
patent of the Russian Federation Ne 2411074. The method of creating VFE is based on the separate
introduction of hydrophilic components into water, and hydrophobic —into fuel, on separate mixing of
water, fuel with the substances introduced in them, then —on the merging f water and fuel mixtures, mixing
of the total mixture and its 3-minute pumping through the activator according to the specifi ed patent. A
specifi ¢ example of such operations in the preparation of a unique VFE is given, and to determine its
quality, chemical and chromatographic analyses are carried out. (Research result). 17.12.2017 received
VFE of 65% diesel fuel L-0.2 GOST 305, 33% distilled water and 2% organic material of the 4 substances
patent RF Ne 2365618, 2367683. On 01.11.2018 it was stable, according to the examination corresponds to
the technical regulations for motor fuel, which is confi rmed by bench on diesel YAMZ-236 and operational
tests on cars. VFE analyses showed properties and fractional composition better than that of activated diesel
fuel with a reduced content of heavy and high content of light fractions. (Summary). According to a simple
technology with a small amount of available organic substances, a longlasting VFE has been created,



corresponding to the regulations for motor fuel. Its use saves 10 % of fuel at a cost of 25 rubles per liter,
which is important for the agro-industrial complex of the Russian Federation.
Keywords: motor fuel, water, emulsifi ers, activation, fractional composition, resistance.



