OPTAHMU3BALIUA TEXHUYECKOI'O CEPBUCA
WMITIOPTHBIX ABTOMOBWIEN

Anexcandp Bacunveeuu Yenypun, kKanouoam mexHuuecKkux Hayk,
oouenm, av.tchepurin@yandex.ru

Poccuiickuii zocyoapcmeennsiit azpapnutii ynugepcumem — MCXA
umenu K.A. Tumupsnzesa, Mockea, Poccuiickan @edepayusn

Pegpepam. Ilpeonpuamus GbIHYHCOEHbI CAMOCMOAMENLHO peulams 8ce NpodNeMbl UHIHCEHEPHO-MEXHUUECKO20
obecneuenuss xcnayamayuu agmompancnopma. (Llenv uccnedosanus) Paccmompemv onpocwl opeanusayuu
MEXHUYECKO20 CepBUCa U COBEPULEHCTNBOBANUSL NPOU3B00CMEEHHO-MEXHUYECKOU OA3bl NO 0OCIYICUBAHUIO UMNOPIIHBIX
aemomoduneil. (Mamepuansvt u memoowt) Hcnonvsosanu cmamucmudeckue 0anuHble N0 HAIUYUIO CEPEUCHBIX YCHMPOE 8
P® ona umnopmueix aemomobuneli, no nepuoOUHHOCMU MEXHULECKO20 OOCIYICUBAHUSL 6 MBICAYAX KULOMEMPOS,
3ampamul Ha MexHU4ecKoe o0CIyHCUsanUe, yeruvl Ha OCHOsHble Oemanu. (Pesyrvmamul u 0ocyscoenue) Buisigunu, umo
NOBbIUEHUEe TMEXHUYECKOU 20MOBHOCMU ABMOMODUel, COKpaujenue Npocmoed U CHUdiCeHue ywepba cea3aHo c
VAVYUEHUeM — OpeaHu3ayuu U PAYUOHATLHBIM — UCNOTb306AHUEM  HPOU3BOOCMBEHHO-MEXHUYECKOU  0Oazvl
asmompanHcnopmuuix npeonpusmuti. Onpedenunu, 4mo HA POCCUNCKOM ABMOPLIHKE PACNPOCMPAHEHbL 2PY308ble
asmomooOunu u cepsuchvie yeumpol Gupm Mersedes-Benz, Renault, Scania, Volvo. Ommemunu, umo
NPeOCmasumenscmaea 3apyoedcHuix Qupm pacuupsiomcs npakmudecku 60 ecex pecuonax Poccutickoii @edepayuu.
Ilpu cpeonezooosom npobezce agmomodbuns, pagrom 100-120 moicau kuromempos, 3apyoexcuvle epy306UKi 8 OCHOBHOM
mpebytom npogedenust 1-2 mexnuueckux 00CHYAHCUBAHUL, KAK NPABUNLO cOBnadarouux ¢ sameHou macer. Onvim
UCNOMbL306aHUSL 3apYDedcHbIX asmomobunell 8 ycrosuax Poccutickou @edepayuu noxazvigaem, 4mo 3a 200 MOAiCEm
B03HUKHYMb [-2 OMKA3a pATUYHBIX 2PYIN CTLOJICHOCU, Yalye 8Ce20 azpecamos U Y3108 CUCeM NUMAHUSL MONIUBOM
unu xo0oeot wacmu. Ilpusenu obwvemvl 3ampam Ha npogedeHUue MeXHUYeCKO20 00CIYHCUBAHUL U €20 CHOUMOCHb 3d
nocneouue 5 nem. (Bvi6o0vt) 3HauumensHas cmouMocms COOEPHCAHUSL UMNOPINHO20 A8MOMPAHCHOPMA NO CPABHEHUIO
C OmeuecmeeHHbIMU MAWUHAMU KOMAEHCUPYEMCs MUHUMATbHLIM NPeObl8AHUEeM UX 8 30HEe MEXO0OCIYHCUBAHUSL.
Payuonanvnas opeanuzayusi mexumuueckozo cepsuca obecneuugaen NOSblULeHUE KOIDPuyuenma mexHuieckou
20MOBHOCIU A8MOMOOUNEN, CHUICEHUE 3ampam HA NOO0ePICAHUue NApKa asmomMoOuiell 6 MmexHU4ecKy UCHPasHOM
COCMOsIHUU.

Knrouesvie cnosa: asmompancnopm, mexwudeckuti cepsuc, (QUPMEHHbI cepeuc, HA0eHCHOCHb, KOIpduyuenm
MEXHUYECKOU 20MOBHOCIU, MEXHUYeCKULI YeHMD.

Ona uutupoBaHua: YenypuH A.B. OpraHmzaums TexXHWYECcKOro cepBuCa WMMMOPTHbLIX aBToMobunen //
TexHunyecknin cepsuc mawwmH. 2019. N2 (135). C. 12-18.

THE ORGANIZATION OF TECHNICAL SERVICE IMPORTED CARS

Alexander V. Chepurin, Ph.D.(Eng.), associate professor
Russian state agrarian University — Moscow agricultural Academy
K.A. Timiryazev, Moscow, Russian Federation

Abstract. Foreign cars because of its high reliability enter the Russian automotive market. (Purpose of research)
Consideration of the organization of technical service and improvement of production and technical base for the
maintenance of imported cars. (Materials and methods) We used statistical data on the availability of service centers
in the Russian Federation for imported cars, the frequency of maintenance in thousands of kilometers, the cost of
maintenance, prices for the main parts. (Results and discussion) Improving the technical readiness of vehicles, reducing
downtime and reducing damage is associated with improving the organization and rational use of production and
technical base of road transport enterprises. Ongoing intensive saturation of Russian market of trucks and service
centers Mercedes-Benz, Renault, Scania, Volvo. As a rule, service centers have warehouses of spare parts, pre-sale and
warranty services and retraining courses for drivers to work on foreign cars. Representative offices of foreign firms are
rapidly expanding in almost all regions of the Russian Federation. With the average annual mileage of the car equal to
100-120 thousand km, foreign trucks mainly require 1-2 maintenance, usually coinciding with the replacement of oils.
The experience of using foreign cars in the conditions of the Russian Federation also shows that in a year there may be
1-2 failures of different groups of complexity, most often units and assemblies of fuel supply systems or chassis. The
costs of maintenance and its cost for the last 5 years are given. (Conclusions) Despite the high cost, imported trucks are
expanding their presence in the Russian market. The high cost of their maintenance, in comparison with domestic
machines, is compensated by the minimum stay of machines in the field of technical service. Rational organization of
technical service provides an increase in the coefficient of technical readiness of cars, reducing the cost of maintaining
the fleet of cars in good condition.



Keywords: transport, technical service, corporate service, reliability, coefficient of technical readiness, technical
center.

OCHOBBI CUCTEMHOI'O TIOAXOJA K IMATHOCTUKE TPAKTOPHBIX U
KOMBAMWHOBBIX JIBC

Buxmop Anamonvesuu Yeuem, kanouoam mexHuuecKux Hayx,
npogpeccop kaghedpui, e-mail: d.chechet@list.ru;

Bauecnae Bnaoumupoeuu Ezopos, acnupanm

Poccuiickuii 2ocyoapcmeennutii azpaphtii ynueepcumem — MCXA um.
K. A. Tumupsazeea, Mockea, Poccuiickaa @edepayusn

Peghepam. Habuparowas nonyaspuocms 6 cospemennom AIIK cmpamezus TO u pemonma no cocmosinuio mpedoyem
NepeoCMbICIeHUs MeMOOON02UY MEXHUYECKOU OUACHOCMUKY. DKCnepuMeHmyvl Ho 6HeOpeHulo OaMHOU cmpameuu
npogoduaucs ewe 6 1970-x 2odax u ycnewno cebs noxkazanu. (Lenv uccredosanus) Packpvims anaiumuieckue 0CHOBbL
n00X00a K MeXHU4ecKol OUAeHOCIMUKe, CUHMe3Upyouue CUCTHEMHYI0 OUASHOCTNUKY KAK KOMNILEKC MEmo008, CPeoCcma
U MexHono2Ull, ONMUMUIUPYIOWUX OUASHOCIUYECKYI0 desmenbHocmb. (Mamepuanst u memoowvt) Onucanu memoo
YleHeHUs. OUASHOCIMUPYeMO20 00beKmda, €20 NPUMEPHYI0 CHPYKMYPY, XapaKxmepucmuKky NepeutHbIX d1eMeHmos —
CMPYKMYypHble Napamempybl, Olsl KAHCO020 U3 KOMOPbIX YCMAHOGIEHbL ANPUOPHAS (0JCUdaemas) 6eposmHOCHDb
OmMKa3a, OUASHOCTNUYECKULL RAPAMEMP U KaYeCmEeHHble NPUHAKYU OmKa3a. Packpeiiu nousimue sxcnepmuot cucmemul,
npueenu npumMepvl IKCHEPMHBIX CUCTHEM U3 CMeJICHbIX ompacied. Ommemunu, 4mo HU OOHA U3 NEPEeYUCTeHHbIX
IKCHEPMHBIX CUCHEM He omgedaenm mpebosanusm aspouHdiICeHepul 8 noaHou mepe. (Pesynomamul u obcyscoenue)
Buinoanunu cmpyxkmypuposanue mpaxmopnozco ouzens /-240, npedcmasnsnioweco codootl uepapxuiecKyro Cucmemy ¢
npeobnadanuem cunbHwix cesazeil. [lpugenu 6 xauecmee npumepa mabauyy cmpyKmypHoix Hapamempos 0Jis (POPCYHKU,
MAKUX KAK: 3030p 8 CONPSNCEHUU UIA — KOPNYC PACHbLIUMENsS, NOOSUNCHOCHb UTbl, KAYECMBO DACHbLIUGAHUS.,
dasnenue snpuvicka. Paspabomanu sxcnepmuyio cucmemy EXSys, npogoosuyio anaiu3 onpeoeienHbix noib308amenem
KAYeCMBEHHbIX NPUSHAKOE OMKA3A C YENbio GbISAGIEHUS OOMUHAHMHO20 PSIOA 603MONCHLIX HEUCIPAGHOCHE.
Onpedenunu, 4mo nO KaxncOOU HEUCIPAGHOCMU CUCHeMA O0moopajycaem Kpamkylo CHPAsKy, 6KIOHaAou)io
PYKOBOOCHBO NO OdNbHelueMy OUASHOCIMUPOBAHUIO NPU NOMOWU UHOUKAMOPHBIX Memodos. (Bvisoowl) Bredpenue
CUCEMHOU OUACHOCIUKU Odem G03MOICHOCHb NOBIUEHUSL HAOEICHOCMU U 00N208eHHOCMU A8MOMPAKIMOPHLIX U
KOMOQUHOBLIX Ou3eiell nymem YHPAGLeHus UX MeXHU4ecKUM COCHMOSHUEM 6 SKCHIyamayuu, Ymo 8 C60l 0uepeddb
nosviuaem Kodpguyuenm comoguocmu mexuuveckux cpedcme AIIK u obecneuusaem ux pecypcocbepedicenue 8
WUPOKOM CneKmpe e20 nokazameretl.

Knrouesvie cnosa: mexuuueckas OUACHOCMUKA, O08UcAMENb GHYMPEHHE20 C20paHusl, IKCNEPMHAs Ccucmemd,
UHOUKAMOPHBIE MEMOObL, CUCIEMHBIU NOOX0O0.

Ona untnpoBaHusa: Yevet B.A., Eropos B.B. OcHoBbI cuctemMHOro nogxoga K OMarHOCTMKE TPAKTOPHbIX W
kombariHoBbix [BC // TexHu4eckuin cepsuc mawmH. 2019. N2 (135). C. 19-25.

BASES OF SYSTEM APPROACH TO DIAGNOSTICS TRACTOR AND KOMBAYNOVYKH OF DVS

Viktor A. Chechet, Ph.D.(Eng.), professor of department, e-mail: d.chechet@list.ru;

Vyacheslav V. Egorov, graduate student

Russian state agrarian University — Moscow agricultural Academy

K.A. Timiryazev, Moscow, Russian Federation

Abstract. A strategy of maintenance and repair by technical condition that gains popularity in modern agro-industrial
complex requires rethinking of technical diagnostics methodology. Experimental implementation of that strategy was
yet carried out in 1970s and resulted positively. (Research purpose) To open the analytical bases of approach to
technical diagnostics synthesizing system diagnostics as a complex of the methods, means and technologies optimizing
diagnostic activity. (Materials and methods) The authors describe method of diagnostic object subdivision, its
approximate structure and elements characteristics (structural parameters). Prior (expected) probability, diagnostic
parameter and fault quality indi cators are stated for each structural parameter. The expert system (ES) concept is
revealed with examples of expert systems for related industries. No one of ES listed meets the requirements of agri-
engineering. (Results and discussion) According to the results of research conducted, authors completed the structuring
of tractor diesel engine D-240 which is hierarchic system with prevailing strong relations. As example of element there
is presented the fuel injector structural parameters table which contains such parameters as: clearance between needle
and spray housing, needle movability, atomizing quality, injection pressure. The structural parameters tables obtained
are transformed (by series of algorithms) to databases for Exsys expert system designed by authors. This ES analyses a



row of user-defined fault quality indicators (symptoms) with a task of revealing a dominant row of probable faults. Each
fault has its short reference information in Exsys which includes guide for further diagnosting by indicator methods.
(Conclusion) Introduction of system diagnostics also the kombaynovykh of diesels by management of their technical
condition in operation gives the chance of increase in reliability and durability autotractor that in turn increases
availability quotient of technical means of agrarian and industrial complex and provides their resource-saving in a
wide range of its indicators.

Keywords: technical diagnostics, internal combustion engine, expert system, indicator methods, systemic approach.

KOHLENIUS IUP®POBOM 3D-®EPMBI 1JI51 UCITIOJIb30BAHHUS B PEMOHTHOM
IMPON3BOJICTBE CEJIbCKOXO3SIMCTBEHHOM TEXHUKHA

Anexceit Cepzeesuu Ceupuoos, Maaowiuii HayuHovlii COmpyoHuK,
sviridef4@yandex.ru;

Cepzeii Ilempoesuu Tyswcunumn, unircenep;

FOnusa Anexcanopoena Jlonamuna, nayunulii compyoHux
Deoepanvhplit HayuHbLIL azpoundcenephsiii yenmp BUM,
Mockea, Poccuiickan @eoepayusn

Peghepam. Pemonmuuie npednpuamus He 8ce20a MO2YH 60CCMAHOGUMb pabOMOCNOCOOHOCIb HEUCNPABHO20 V3ld,
6occmanosus pabomocnocoonocmes Odemanu. 3audacmylo O0asf 60CCMAHOBIEHUA Y314 HE0OX00UMO 3aMeHUmb
usHouieHuvle demanu. OOHaKo npuobpemenue u 0OCMABKA 3ANACHBIX Ydcmell Mo2ym OKA3AMbCs CAONCHOU 3a0ayell
66U0y npeobaadaroueli 00U UCNONb308AHUL UMNOPMHOU MEXHUKU 60 MHO2UX OMPACIAX, BKIIOUAA CelbCKoe
xozsicmeo. (L{env uccreoosanus) Oyenums 603MONCHOCMb NOBLIULECHUSL 3P OEKMUSHOCIU PEMOHMHBIX NPEORPUSIMULL
OPUEHMUPOBAHHBIX HA BOCCMAHOGIEHUE Oemanell U Y3106 U3 NOAUMEPHBIX U KOMIOZUYUOHHBIX MAMEPUALOs, 3d CYem
BHEeOPeHUsL HA NPOU3800cmee Konyenyuu yugposoi 3D-pepmol. (Mamepuanst u memoowt) Ilpoananuzuposanu danHvle
00 ucnonvzosanuu KoHyenyuu yugposoi 3ID-ghepmuvl Ha pa3IUUHBIX NPEONPUATIUAX MAUWUHOCMPOUMENbHOU OMPACU,
6 MOM HuCJie Onblm npuMeHeHuss Mot Konyenyuu Ha 6aze DedepaibHo20 HAYUHO20 azpouHdiceHepHo2o yenmpa BUM.
Memooom uccnedosanus cman coop, uzyueHue u CpasHumenNbHulll aHanus ungopmayuu. (Pesyromamut u 06cysicoenue)
Buisasunu, umo obopyoosanue, Heodxooumoe 0nsi peanuzayuu KoHyenyuu yugposou 3D-pepmobi, boree Oeweso u
VHUBEPCANLHO O CPABHEHUID ¢ 000PYO08aHUEeM, NPUMEHAEMOM 8 HACmoswee 8pems Ha npeonpusmusx. Onpedenunu,
YMO OHO NO360Jsiem NONYHamb u30eiuss Oojee CRO0NHCHOU (OPpMbL 34 MeHbule NPOMENCYMKU 8pemeHuU. (Bvisoobl)
Konyenyus yugposoii 3D-pepmul 3a cuem npumensiemozo ob6opyoosanusi u mexnonozuti bonee s@pexmusna no
CPABHEHUI0 ¢ MPAOUYUOHHBIMU Memooamu 00pabomKu U NPOU3800CMEA ¢ MOYKU 3PEeHUsl  CIONCHOCU
U320MABIUBACMBIX OeMAlell, UX HOMEHKIAmypbl U npoussooumenvrocmu. OOHAKo 68Uy ONpedesleHHOU CneyuduKky u
ocpanuyenull 6Hedpetie MOl KOHYeNnYuu Ha NPeOnpUsimusx, 8 Mom 4Ucie peMOHMHbBIX, 3amMpPYOHEHO.

Knrouesvie cnoea. 3D-gpepma, 3D-npunmep, 3D-cranep, pemonm, 6occmanosienue pabomocnocooHocmu, RoIumep,
KOMNO3UM.

Ansa untnpoaHusa: Ceupnaos A.C., Tyxunuu C.I1., JlonatuHa HO.A. KoHuenums undposorn 3D-cepmbl ons
NCMOMb30BaHUsi B PEMOHTHOM MPOU3BOACTBE CEMNbCKOXO3ANCTBEHHOW TEXHUKM // TEXHUYECKUIA CEPBUC MALLUUH.
2019. N2 (135). C. 26-32

THE CONCEPT OF A DIGITAL 3D-FARM FOR USE IN THE REPAIR OF AGRICULTURAL
MACHINERY

Alexey S. Sviridov, junior researcher, sviridefA@yandex.ru;

Sergey P. Tuzhilin, engineer;

Yulia A. Lopatina, research associate

Federal scientific agroengineering center VIM, Moscow, Russian Federation

Abstract. Repair companies are not always able to restore the operability of a faulty assembly, by restoring the
workability of the part. Often, to restore the site you need to replace worn parts. However, the acquisition and delivery
of spare parts of equipment can be a difficult task due to the predominant share of the use of imported equipment in
many industries, including agriculture. (Purpose of research) The purpose of the research is to assess the possibility of
improving the efficiency of repair enterprises, focused on the restoration of parts and assemblies from polymeric and
composite materials, through the introduction of the concept of a digital 3D farm in production. (Materials and methods)
The material of this study is data on the use of the concept of a digital 3D farm in various enterprises of the engineering
industry. In addition, the experience of using this concept on the basis of the Federal Research and Development Center
VIM is considered as a material. The method of research is the collection, study and comparative analysis of



information. (Results and discussions) As a result of the research, it was revealed that the equipment necessary to

implement the concept of a digital 3D-farm is cheaper and more versatile than the equipment currently used in

enterprises. In addition, it allows you to get products of more complex shape in less time intervals. (Conclusion) The

concept of a digital 3D farm, due to the equipment and technology used, is more efficient than traditional methods of

processing and production in terms of the complexity of the parts produced, their range and performance. However,

due to certain specifics and limitations, the implementation of this concept in enterprises, including repair, is difficult.
Keywords: 3D-farm, 3D-printer, 3D-scanner, repair, recovery, polymer, composite.

CPEJCTBA BOCCTAHOBJIEHUSA PABOTOCIIOCOBHOCTHU MOJYJEA MAMSATH
CUCTEM YIHPABJIEHUA KPUTHYECKOI'O IIPUMEHEHUSA

Bnaoumup I'puzopvesuu Paduyes, 00Kkmop mexHuueckux Hayk,
npogheccop, e-mail: akim@onoke.mfil.ru;

Cepzent Bacunveeuu Bonooyees, cmapuwiuii npenooasamens
Bonzozpaockuii 2ocyoapcmeennslii azpapuulil yHugepcumem,
2. Bonzozpao, Poccuiickaa @edepayusn

Pegpepam. OcHogubiMu KOMHOHEHMAMU MUKPOHPOYECCOPHBIX CUCMEM YNPAGNEHUS CAYHCAM MOOVIU NAMAMU,
KOMOpble XPAHAM NPOSPAMMbL U NPUMEHSIOMCS NPU GLINOJIHEHUU aneopummos ynpagienus. Onepamuenas namsimo
CAYoHCUM OOHUM U3 CAMbBIX HAOENHCHLIX KOMNOHEHMO8, 0OHAKO No0 8030elicmeuem Cmamuiecko2o 3j1eKmpuiecmad,
Muspayuu 31eKmpoHO8, U3-3a 8bICOKOU NPOBOOUMOCU OKUCI08, HECMAOUILHOCIU 3aPS008, MYHHEIbHO20 dpdhexma
CO 6peMmeHeM MO2ym 603HUKAmMb omkasvl u coou. (Llenv uccredosanus) Pazpabomams apxumexkmypvl 6CIMPOEHHbIX
cpedcms agmomMamuiecko20 60CCMAHOBIEHUS PAOOMOCHOCOOHOCHU MOOYAel NAMSIMU NPU MHOLOKPAMHBIX OMKA3AX
ee komnonenmog 015 MY C kpumuueckozo npumenenus, 0jisl KOMopvix HeoOX00UMo UCNOIb308AMb OMKA30YCIMOUYUBbLE
yugposvie ycmpoiicmaa. (Mamepuanet u  memoowv) Onpedenuny, Cmo UCNONB30BAHUE BCPOEHHO0
CAMOMECMUPOBAHUS 3HAUUTHENLHO CHUNICAEM CMOUMOCMb MOOYell NAMAMU U NO8bluidem NpoyeHm NOKPbImus
HeucnpaeHocmetl, Maxk Kax mecmbvl GbINOJHAIOMCA HA pabodux yacmomax, npu 5mom He mpeOyemcs 6HeuiHe2o
ouazHocmuyecko2o 060py0osanus. Ycmanogunu, ymo 0 paspadomxu u OmaaoKu npocpamMm eepuguxayuu mooenetl
ObLICMPOOEUCMBYIOWUX  MUKPOCXEM  HOLYRPOBOOHUKOBOU NAMAMU NPUMEHSIOM UHCHPYMEHMAlbHble CPedCmed,
obecneuusarowue Ha2AA0HbIL U YOOOHLIL CNOCOO Npedcmasienus pe3yibmamos mooeaupoganus. (Pezyivmamol u
obcyaicoenue) Ilpednooicunu cmpyxmypy mooyaeti namsamu co 6CMPOEHHbIMU CPeOCEAMU CAMOMEeCMUPOBAHUSL U
60CCMAHOBNEHUsI  pAOOMOCNOCOOHOCTIU  NPU  MHOSOKDAMHBIX —~ OMKA3AX, KOMOpbie HNO360JAI0M  GbINOTHUND
ABMOMAMUYECKYI0 3aMeH) pPA3ps008 OAHHLIX OCHOBHO20 MACCUBA 3ANOMUHAIOWUX A4eeK, 8 KOMOPbIX NPOU30ULTU
OmKa3zvl, HA OanHble, NOCMYNAOWUE C BbIX0008 3ANACHO20 MACCUBA 3ANOMUHANOWUX sueeK. Beposmuocmu
BO3HUKHOBEHUSL OMKA3a MOOYIsL namsmu ymeHvuwiaemcss 6 3,7 paza npu GblNOIHEHUU Yembvlpex npoyeoyp
60CCMAHOBNICHUSL  pAOOMOCNOCOOHOCIU  NO  CPABHEHUI0 MOOYJIeM NaMsamu, GOCCMAHOGIEHUe KOMOPO2O He
svinonusiemcs. (Bvisoow) Ilpumenenue moodyred namamu, 001A0AOWUX CNOCOOHOCHIBIO  ABMOMAMUYECKO20
CAMOBOCCMAHOGACH UL PADOMOCNOCOOHOCMU ~ NPU  MHO2OKDAMHBIX — OMKA3AX,  NOBLIUWAEN  HAOEICHOCHb
UHMOPMAYUOHHBIX YIPAGTAIOWUX KOMNJIEKCO8, MO OCOOEHHO BaJXCHO ONS CUCMEM KPUMUYECK020 NPUMEHEHUs.
Aemomamuueckoe goccmanosienue pabomocnocobHOCmu MOOYIel NaMAMU B03MONCHO 8 AGMOMAMUUECKOM PeNCUMe
be3 yuacmusa nepconana. Coxkpawaemcs 8ec u CmoumMocs Mooyiell namMamu 3a cuem 0yOIUposanusi He 6Cce20 U30eus,
a MOAbKO YACMU €20 COCMABHLIX KOMNOHEHMO8. ABMOMAMUYECKyl0 peKoHpuaypayuio Mooyis namsmu npu
OOHAPYICEHUU MHOLOKPAMHBIX OMKA308 8bINOIHAIOM Npedideaembvle annapamuvie U npoepammuble cpeocmaa.

Knrouesvie cnosa: Mooynu namsmu, MHO2OKPAMHbIE OMKA3bL, 60CCMAHOBIEHUE PADOMOCHOCOOHOCMU, BCTHPOEHHbLE
cpeodcmea OUaAsHOCIMUPOBAHUSL.

Ons untnpoBaHus: Pabues B.I"., Bonobyes C.B. Cpeacrtsa BoccTaHoBNeHNs paboTocnocobHOCTM Moaynen
NamaTy CUCTEM YNpPaBReHNsS KpUTUYECKOro npumMmeHeHns // TexHundeckuin cepsmc mawwimvH. 2019. N2 (135). C. 33-
39.

MEANS RECOVERY OF THE WORKABILITY MODULES MEMORY FOR CRITICAL PRESSURE
CONTROL SYSTEMS

Vladimir G. Ryabtsev, Dr.Sc(Eng.), professor, e-mail: akim@onoke.mfil.ru;
Sergey V. Volobuev, senior teacher
Volgograd State Agrarian University, Volgograd, Russian Federation



Abstract. The main components of microprocessor control systems are memory modules that store programs and are
used in the execution of control algorithms. RAM is one of the most reliable components, but under the influence of
static electricity, electron migration, due to the high conductivity of oxides, instability of charges, tunnel effect, etc.over
time, failures and failures may occur. (Purpose of research) To develop architecture of the built-in means of automatic
maintenance of modules of memory at repeated refusals of its components for 1US of critical application for which it is
necessary to use failsafe digital devices. (Materials and methods) Defined, hundred use of the built-in self-testing
considerably reduces the cost of modules of memory and increases percent of a covering of malfunctions as tests are
carried out at operating frequencies, at the same time the external diagnostic equipment is not required. Established
that to development and debugging of programs of verification of models of high-speed chips of semiconductor memory
apply the tools providing an evident and convenient way of representation of results of modeling. (Results and
discussion) Offered structure of modules of memory with the built-in means of self-testing and maintenance at repeated
refusals which allow to execute automatic replacement of categories of the memorable cells given the main massif, in
which there were refusals, on the data arriving from exits of the spare massif of the memorable cells. Probability of
emergence of failure of the module of memory decreases by 3.7 times at implementation of four procedures of
maintenance in comparison by the memory module which restoration is not carried out. (Conclusions) Use of the
modules of memory having ability of automatic self-recovery of working capacity at repeated refusals increases
reliability of information managing directors of complexes that is especially important for the systems of critical
application. Automatic maintenance of modules of memory is possible in the automatic mode without participation of
personnel. The weight and cost of modules of memory due to duplication not of all product but only parts of its compound
components is reduced. Automatic reconfiguration of the module of memory at detection of repeated refusals is carried
out by the offered equipment rooms and software.

Keywords: memory modules, multiple failures, restoration of operability, built-in diagnostic tools.
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NOJOJCUMENbHO BIUSIOM HA camopazyniomuenue niacma. 1100 erusnuem 2myboko2o uuzeiesanus nepeyniomHerue
0Opabamuleaemozo cios noussvl ymenviuaemes 0o 21 npoyenma.
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Abstract. The article presents the causes and consequences of excessive soil. Environmental safety of the natural

environment provides for the protection of land resources from possible negative man-caused and anthropogenic

impact. (Purpose of research) to Develop the ways of effective operation of technical means interfering consolidation

of the soil. (Materials and methods) Conducted a monographic research of the causes of physical degradation of the

soil at operation of technical means. Analysed negative consequences of excessive consolidation of the soil in arid

conditions. Revealed that interaction of working bodies with the soil needs to be considered as process of deformation

of the viscoelastic basis. (Results and discussion). Defined ways of decrease in consolidation of the soil: cultivation of

long-term herbs, deep processing of the soil chizely, reducing consolidation by 21 percent. The maximum pressure of

propellers upon the soil at humidity of 18.6-21.7 percent should not exceed 120-140 kilopascals. Revealed that

consolidation of soils leads to deterioration in their porosity, air permeability. Established that tension decreases at the

expense of a relaxation; it is necessary to choose wide tires and to increase a contact spot. (Conclusions) It is necessary

to design technical means taking into account allowed pressure of propellers upon the soil. Long-term herbs positively

influence a layer samorazuplotneniye. Under the influence of a deep chizelevaniye reconsolidation of the processed
layer of earth decreases up to 21 percent.

Keywords: soil compaction, allowable pressure, tracked and wheeled propulsion, physical degradation.
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expense of a relaxation; it is necessary to choose wide tires and to increase a contact spot. (Conclusions) It is necessary
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Pecpepam. Haubonee npubnudicenno K J1€COB00CMEEHHbIM —MpeDOGAHUIM Npu mpeiiegke Jaeca Omeeuaiom
Manoeabapumubvle necHvle MawuHbl, KOmopble NOIYYUIU WUPOKOe PACHPOCMPAHEHIe NPU BLINOJIHEHUU PYOOK 8 e8PONEUCKUX
cmpanax. (Lemv uccredosanus) Ilpoananusuposams cocmosisue npouzgoOCmed 1eco3a20MmosUmMeNbHblX MAuun U
HAMEMUms Nymu COBEPUIEHCMEOBAHUS MAWUH OJISL 1eCO3A20MOBOK, d MAKIICe CROCOO08 PYOKU 2IABHO20 NOb30BAHUS NYMEM
6HEOpeHUsl 8 NPOU3BOOCHBO HECNJIOWHBIX PYOOK NpU MUHUMATLHLIX HAPYUWEHUSX JIeCHOU Cpedbl U IKOA02UU Jlecd.
(Mamepuanet u memoowt) Hccaedosanus npogoounu ¢ ucnoavsosanuem I OCTos. Ommemuiu HeobX00UMOCMb YCKOPEHHO20
806/IEUEHIUSl 6 NPOMBIULIEHHYIO NEPEPAOOMKY HeIPDEKMUBHO 0C8AUBAEMBIX IECHBIX PECYPCO8. YCMAHOBUNU, YMO 0OHA U3
OCHOBHBIX 3A0aY PA3GUMUSL IECHbIX NPEONPUSMULL HA MePPUMOPUSIX C UCTHOWEHHBIMU CbIPbEGLIMU DA3AMU — KOMNIIEKCHOE
COBEPUICHCNBOBAHIE UCHOIL30BANUS JIeca ¢ NO3UYULL NPOU3BO0CTNBEHHO-DKOHOMUYECKOU U TeCOB00CHBEHHO-IKOL0SULECKOU
agppexmusnocmu. (Pezynomamul u obcyscoenue) Onpedenunu, Ymo ¢ yeavio MakCUMAIbHO20 COXPAHEHUSI KOMNOHEHMOG
Jleca npu HeCnJIOWHbIX PYOKax nepemeuenue i1eco3a2omosumenbHblX MauH 0OCyWecmensaemcst 3a cuem 6ecKOHmMaKmuou
mpeyiesKu N0 KPUBOIUHEUHOMY Mapuipymy. Jlanu onucanue MAawuHbl U paciem HOIOCbI NepedsudiceHuss. Bvlagunu, ymo
UCNONb306AHUE NPEONONCEHHOU 1eCO3a20MOSUMENbHOL MAWUHbL 00eCneyum coXpanerue noopocma, NOY6EHHO20 NOKPO8A
U 2YMYC0B020 €105 3a CUen UCHONIb308AHUS PACTYWUX 0ePedbes 8 KaHeCmee NPOMeiCymoyHsix onop. (Bvigoodst) Crudicenue
PUCKOB NOBPEdNCOeHUs: Depesbes, OCMABTAEMbIX Ha 00PAuUSAHUe, NO360TUM 8 YeLOM HAMEMUMb MEeHOSHYUIO K YIIYHUEeHUIO
JIECHBIX IKOCUCTEM U PAYUOHATLHOMY UCHOIb30BAHUIO JIECHBIX PECYDCOB.

Knroueevie cnosa: osudicumens, Hecniownas pyoka, 1eco3a20mosumenbHas Mauuna, nousda, dasieHue, 803oelicmeue,
JIeCONONb3068AHUE, 1eCOBOCCIAHOBTEHIE.
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Abstract. Approximately most of the above silvicultural requirements while skidding responsible small forest
machines, which was widespread in the execution of fellings in European countries. (Purpose of research) 7o Analyse
a condition of production of logging cars and to plan ways of improvement of cars for logging and also ways of the
cabin of the main use of way of introduction to production of not continuous cabins at the minimum violations of the
forest environment and ecology of the wood. (Materials and methods) Researches were conducted with use of state
standard specifications. Noted need of the accelerated involvement in industrial processing of inefficiently mastered
forest resources. Established that one of the main objectives of development of the forest enterprises in territories with
the exhausted sources of raw materials — complex improvement of use of the wood from positions productive and
economic and lesovodstvenno-environmental efficiency. (Results and discussion) Defined that for the purpose of the
maximum preservation of components of the wood at not continuous cabins movement of logging cars is carried out
due to contactless skidding along a curvilinear route. Distances description of the car and calculation of a strip of
movement. Revealed that use of the offered logging car will provide preservation of subgrowth, a soil cover and humic
layer due to use of the growing trees as intermediate support. (Conclusions) Reduction of risk of damage of the trees



left on growing will allow to plan in general a tendency to improvement of forest ecosystems and rational use of forest
resources.
Keywords: mover, logging machine, soil, pressure, impact, forest management, reforestation.
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Abstract. Approximately most of the above silvicultural requirements while skidding responsible small forest
machines, which was widespread in the execution of fellings in European countries. (Purpose of research) 7o Analyse
a condition of production of logging cars and to plan ways of improvement of cars for logging and also ways of the
cabin of the main use of way of introduction to production of not continuous cabins at the minimum violations of the
forest environment and ecology of the wood. (Materials and methods) Researches were conducted with use of state
standard specifications. Noted need of the accelerated involvement in industrial processing of inefficiently mastered
forest resources. Established that one of the main objectives of development of the forest enterprises in territories with
the exhausted sources of raw materials — complex improvement of use of the wood from positions productive and
economic and lesovodstvenno-environmental efficiency. (Results and discussion) Defined that for the purpose of the
maximum preservation of components of the wood at not continuous cabins movement of logging cars is carried out
due to contactless skidding along a curvilinear route. Distances description of the car and calculation of a strip of
movement. Revealed that use of the offered logging car will provide preservation of subgrowth, a soil cover and humic
layer due to use of the growing trees as intermediate support. (Conclusions) Reduction of risk of damage of the trees

left on growing will allow to plan in general a tendency to improvement of forest ecosystems and rational use of forest
resources.
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Pegpepam. Haubonee npubnusicenno K 1€COB00CMBEHHLIM MPeDOSAHUAM NpU  MpeieeKe jeca Omeeuaon
Manoeabapumubvle necHvle MawuHbl, KOmopble NOIYYUIU WUPOKOe PACHPOCMPAHeHIe NPU BLINOJIHEHUU PYOOK 8 e8PONeUCKUX
cmpanax. (Lemv uccredosanus) Ilpoananusuposamv cocmosisue npousgoOCmed 1eco3a20MmosUmMeNbHblX MAuUH U
HAMEMUMs NYMu CO8EPUIECHCMBOBAHUSA MAWUH OJISL 1eCO3A20MOBOK, d MAKJICe CNOCO008 PYOKU 2IABHO20 NOb30BAHUS NYEM
6HEOpeHUsl 8 NPOU3BOOCHBO HECNIIOWHBIX PYOOK NpU MUHUMATLHLIX HAPYUWIEHUAX JIeCHOU cpedbl U IKOA02UU Jlecd.
(Mamepuanet u memoow) Uccredosanus npogoounu ¢ ucnoavzosanuem I OCTos. Ommemunu HeoOX00UMOCHb YCKOPEHHO20
606/ICUEHUS 8 NPOMBIUIEHHYIO NePepabomKy HedhPeKmusHo 0c6auBaeMbix JECHbIX Pecypcos. Ycmanosunu, ymo ooHa u3
OCHOBHBIX 3A0aY PA3GUMUSL IECHbIX NPEONPUSMULL HA MePPUMOPUSX C UCTHOUWEHHBIMU CbIPbEGLIMU DA3AMU — KOMNIEKCHOe
COBEPUICHCNBOBAHIE UCHOIL30BANUS JIeca ¢ NO3UYULL NPOU3BO0CTHEEHHO-DKOHOMUYECKOU U TeCOB00CHBEHHO-IKOL0SULECKOU
appexmuenocmu. (Pesymomamvr u ob6cyscoenue) Onpedenunu, 4mo ¢ yeabld MaKkCUMAibHO20 COXPAHEHUSI KOMNOHEHMO8
Jleca npu HeCNIOWHBIX pYOKax nepemeuenue 1eco3acomosumenbHblX MauH OCyWecmanaemcs 3a cuem 6eCKOHMAaKmHou
mpenesKu no KpUugoOIUHeUHOMY Mapwpymy. Hanu onucanue MawiuHbl U pacyem nOIOCyL nepedsudicenuss. Bulsgunu, umo



UCno1b306aHuUe I’lpedflODfCGHHOZZ ﬂ6003020m06um€ﬂbH012 MAUUHBL 06ecnelmm coxpaHenue nodpocma, NOY6E€HH0O20 NOKposea
U 2yMYC08020 CIOSL 30 CUem UCNONb308AHUS PACTHYWUX Oepesbes 8 Kauecmee Npomedcymounsix onop. (Bvigoodwvr) Crudicenue
puckos noepeofcdenuﬂ 0€p€6b€6, ocmaeisemblx Ha Oopamueanue, no360unt 6 yejioM Hamenumso menaem;uio K yaydutenuro
JIECHbLX IKOcucmem U payuORajibHOMY UCNONb308AHUIO IECHBLX PECYPCOB.

Kﬂlolleﬂble ciaosa: 06u9+cumeﬂb, HecnJouwHaA py61<a, JlecozazomosumeilbHaAa mMauluHa, nodeda, dagﬂeﬂue, 80306116‘11’!61/16,
J1eConoib306arue, j1ecoeoccCmdaHoeBjleHue.

Ona untnpoBanua: CnaskuH B.U., MaxmytoB M.M., Xucmarynnuua HO.P., AnateHko A.C., MaxmytoB M.M.,

Cagpues P.®. JlecosarotoButenbHas MallmHa 455l COXpaHeHUs fIECHOW SKOM0rMm Npu HECMIIOLWHbIX pybkax neca
/I TexHnyeckun cepuc mawmH. 2019. N2 (135). C. 87-93.

LOGGING MACHINE TO PRESERVE FOREST ECOLOGY AT SELECTIVE LOGGING IN FORESTS
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Abstract. Approximately most of the above silvicultural requirements while skidding responsible small forest
machines, which was widespread in the execution of fellings in European countries. (Purpose of research) 7o Analyse
a condition of production of logging cars and to plan ways of improvement of cars for logging and also ways of the
cabin of the main use of way of introduction to production of not continuous cabins at the minimum violations of the
forest environment and ecology of the wood. (Materials and methods) Researches were conducted with use of state
standard specifications. Noted need of the accelerated involvement in industrial processing of inefficiently mastered
forest resources. Established that one of the main objectives of development of the forest enterprises in territories with
the exhausted sources of raw materials — complex improvement of use of the wood from positions productive and
economic and lesovodstvenno-environmental efficiency. (Results and discussion) Defined that for the purpose of the
maximum preservation of components of the wood at not continuous cabins movement of logging cars is carried out
due to contactless skidding along a curvilinear route. Distances description of the car and calculation of a strip of
movement. Revealed that use of the offered logging car will provide preservation of subgrowth, a soil cover and humic
layer due to use of the growing trees as intermediate support. (Conclusions) Reduction of risk of damage of the trees

left on growing will allow to plan in general a tendency to improvement of forest ecosystems and rational use of forest
resources.

Keywords: mover, logging machine, soil, pressure, impact, forest management, reforestation.
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MAIINH 1 OBOPYJIOBAHUA
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ynen Dedepayuu kocmonasmuxu Pd;

Hean Bopucosuu Tpuwkun?, 00Kkmop mexuuueckux Hayx, 0ouenm
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Mockea, Poccuiickaa @edepavyus;
2Pazanckuii zocyoapcmeennblii azpomexnonozudeckuil ynueepcumem um. ILA. Kocmviuesa, 2. Pazano,
Poccuiickaa @edepayusn

Pepepam. Haubonee pacnpocmparnennvie NOPOWKOBbIE — 2e0MOOUDUKAOPLL  NOGEePXHOCMeEl  mpeHus  O7is
be3pazbopHo20 peMOHMA Y3108 MPEHUs. MAWUH U 0O0PYOOSAHUSL COCMOAM 68 OCHOBHOM U3 8blcokooucnepchulx (5-40
MUKPOMEMPO8) NOPOUIKO8 MUHEPANO8 2pynnvl cepnenmuna. [lopowiku, evinyckaemvie y pasHbiMu NPOU3EOOUMENIMU,
UMeIom pastvle MpubOmMexHuyecKie CeoLUCmEa, Yno UH020a NPUEOOUM NPU UX NPUMEHEHUU K A8aAPUTTHOMY UHAUUBAHUIO
asmomobunvubix osucamenei. (Llenv uccreoosanus) H3yuumos Xapakxmepucmuxu HOPOUIKOE 2e0OMOOUDUKAMOPO8
nosepxmocmetl mpeHusi 01 0e3pazdopHoco pemonma Y308 mawud. (Mamepuaner u memoowot) Ilpumenunu o0as
onpedeneHuss (pazo0e020 CcoOCMAasa MNOPOUWKOE PEHM2eHOPDA306blll  AHANU3 NUOHEPHBIX 2e0MOOUPUKAMOPO8 HA
penmeenogckom ougpaxkmomempe XRD 6000 Hnonckoii ¢hupmor Shimadzu. Ucnonvzosanu mpubomemp TRB-S-DE ons
pAcCMOmpenus AHMUPPUKYUOHHBIX CEOUCME Nopouwikos. Ommemuau, 4mo OAs NOAYYEHUs ONMUMATbHOU Qpakyuu
NOPOWIKY OUCHEP2UPYIOM 8 NIAHEMAPHOU MelbHUuYye U Yibmpazeykom. (Pezynomamul u obcysicoenue) Yemarnosuiu no
OUDPAKMOSPAMMAM  NUOHEPHBIX 2eOMOOUDUKAMOPOE, UYMO NOPOWKU COOMBEMCMBYIOM  KIACCUYECKUM COCMABAM
SUOPOCUNUKAMO8 MACHUSL, HUKeNsl, anoMunus ¢ npumecamu. TIpaxmuuecku He Gbls6LeHbl 8 UCHBIMYEMbIX NOPOUKAX
anmueopum, sgrsowutics ¢ PBC-mexuonozusx ocHOSHbIM Komnouenmom mpubococmagos. Munepan Jluzapoum
npedcmasier movko 8 6 nopowkax uz 22. Cozoanu pemoHmno-eoccmanosumenvrulil mpubococmas « Capanoscxuiiy. Ilo
pe3yibmamam penmeeHohaz08020 aHA3IU3A, €20 OCHOBOU CMAU YACTHUYbI MUHEPALA AU3APOUmA, cpeoHutl pasmep
yacmuy — 2,3 muxpomempa. Onpedenunu, 4mo no couUM mpubOmexHu4ecKum Ce0UCMEam OH COOMEEMCMEyen MUpogomy
yposHio. (Bvisoowt) Tpubococmas «Capano8ckuily, cooepicawull OCHO8HbIM MuHepaniom auzapoumlT, omeeuaem
mpedoBaAHUAM K 2e0MOOUPUKAMOPAM U UX MPUOTNEXHUYECKUM CEOUCMEAM, MO eChb Co30aHue uckyccmeenno2o I MT
svinonneno. Ezo mooicno ucnonvsosams 6 despasoopuom pemonme ABC, cunoswvix nepeday. [[na eudponpugooos ezo
nopowiox mpebyem gvloesieHus hpakyuu 00 5 MKM ceOuMeHmayuell KpynHoulx Ydcmuy U 8bloejieHUsl U3 CYCReH3UU MeaKoll
dpaxyuu.

Knrouesvie cnosa: ceomoougpuxamop mpeHus, peHmeenoazosuvlii cocmas, 2paHyioMempus, aKmueayus,
mpubomexHuyeckoe nokpuimue.

Ona untnpoBanuna: [lyHaes A.B., dunbkos M.H., Naenos O.I"., TpuwknH U.B. iccnegosaHne n o6ocHoBaHme
XapaKTEPUCTMK MNOPOLLKOB reomoandmkaTopoB aAnd 6e3pa3bopHOro pemoHTa y3foB TPEHWA MaluvH U
obopynoBarusa // TexHudeckun cepeuc MmawmH. 2019. N2 (135). C. 112-122.

RESEARCH AND STUDY THE CHARACTERISTICS OF POWDERS GEOMODIFICATORS FOR CIP
REPAIR OF FRICTION UNITS OF MACHINES AND EQUIPMENT
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Mikhail N. Filkov?!, Ph.D.(Eng.), leading researcher;
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of the Russian Federation;
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'Federal scientific agroengineering center WEAM, Moscow, Russian Federation
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Abstract. The most common powder geomodifiers of friction surfaces for CIP repair of friction units of machines and
equipment consist mainly of highly dispersed (5-40 microns) powders of minerals of the serpentine group. The powders
produced at different producers have different tribotechnical properties that sometimes leads at their application to
emergency wear of automobile engines. (Purpose of research) To study characteristics of powders of geomodifiers of
surfaces of friction for in-place repair of knots of cars. (Materials and methods) Applied to determination of phase
composition of powders the X-ray phase analysis of pioneer geomodifiers on the x-ray XRD 6000 diffractometer of the
Japanese firm Shimadzu. Used mpu6omemp TRB-S-DE for consideration of antifrictional properties of powders. Noted
that for receiving optimum fraction powders disperse in a planetary mill and ultrasound. (Results and discussion)
Established on difraktogramma of pioneer geomodifiers that powders correspond to classical compositions of
hydrosilicates of magnesium, nickel, aluminum with impurity. Practically are not revealed in examinees powders
antigorit, being in RVS-technologies the main component of tribosostav. Lizardit mineral is presented only in 6 powders
from 22. Created repair and recovery mpu6ococmae Saranovsky. By results of X-ray-phase structure lizardit mineral
particles, the average size of particles — 2.3 micrometers became its basis. Defined that on the tribotechnical properties
it corresponds to world level. (Conclusions) Tribosostav Saranovsky containing the main mineral lizarditlt conforms
to requirements to geomodifiers and their tribtekhnichesky properties, that is creation of artificial GMT is executed. It



can be used in in-place repair of DVS, power transmissions. For hydraulic actuators its powder demands allocation of
fraction to 5 microns sedimentation of large particles and allocations from suspension of small fraction.

Keywords: geomodifiers friction surface, x-ray phase composition, grain size distribution, activation, friction,
tribological coating.
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Pepepam. Haubonee pacnpocmpanennvle HOPOUWKOBbIE — 2e0MOOUPUKAMOPBI  NOGEPXHOCEU  MpeHus Ol
0e3pazb0pHO20 peMOHMA Y3108 MPEHUs MAWUH U 000PYOOBAHUSL COCMOAM 68 OCHOBHOM U3 blcoKooucnepcHulx (5-40
MUKPOMEMPOB) NOPOUWKO8 MUHEPANO8 epynnvl cepnenmuna. [lopowiku, evinyckaemvie y pasHbiMu NPOU3E0OUmMenamu,
uMerom pasmvie mpubOMexXHuYecKue Ce0UCmea, Ymo UH020a NPUEOOUM NPU UxX NPUMEHEHUU K a8apUtIHOMY USHAUUBAHUIO
aemomoounvhvix  Osucameneil. (Llenv uccredosanus) Uzyuums xapaxmepucmuku RHOPOWKOE 2e0MOOUDUKAMOPO8
nosepxHocmeil mpeHusi 0 6e3pazdooprozo pemouma y3n08 mawud. (Mamepuanvt u memoowt) Ilpumenunu 0ns
onpeoenenuss  (az06020 COCMABA NOPOUWKOE PEHM2eHOPDAZ06bIL  AHANU3 NUOHEPHBIX 2e0MOOUPDUKAMOPO8 HA
penmeenosckom ouppaxmomempe XRD 6000 Hnonckoii ¢hupmor Shimadzu. Hcnonvzosanu mpubomemp TRB-S-DE ons
paccmompenusi aHMu@BPUKYUOHHBIX c8oUcme nopowkos. Ommemunu, 4mo 01 ROJIYYEHUs ONMUMATLHOU (pakyuu
nopowky oucnepeupyiom 6 niaHemapHol meavhuye u yiompasgykom. (Pesyromamolr u obcyocoenue) Ycmarnosunu no
ouppakmozpammam NUOHEPHBIX 2eOMOOUDUKAMOPOE, YMO NOPOWKU COOMBEMCMBYION KIACCUYECKUM COCMABaM
SUOPOCUTUKAMO8 MACHUSL, HUKeNs, AnoMuMUsl ¢ npumecamu. IIpaxmuyecku He GblsGleHbl 8 UCHBIMYEMbIX NOPOUKAX
anmueopum, seaaowuics 6 PBC-mexnonozusx O0CHOSHbIM KOMNOHEHmMOM mpubococmagos. Munepan Jluzapoum
npedcmasnen monvko 6 6 nopowxax uz 22. Coz0anu pemoHmuo-eoccmarnosumensuuiti mpudococmas « Capanogckuiiy. Ilo
pesyibmamam penmeeHophaz08020 aAHA3IU3A, €20 OCHOBOU CMAU HACTUYbL MUHEPALA JU3APOUMA, CPeOHUll pasmep
yacmuy — 2,3 muxkpomempa. Onpedenunu, 4mo no coUM mpubOmexHu4ecKum C80UCMEam OH COOMBENICMEYen MUPOEOMY
yposHio. (Buigoowt) Tpubococmas «Capanosckuiiy, codepoicawuti OCHOBHbIM MuHepanom auzapoumlT, omeeuaem
mpeboBarHUAM K 2eOMOOUPDUKAMOPAM U UX MPUOMEXHUYECKUM C8OUCMEAM, MO ecmb co30aHue uckyccmeenno2o I MT
evinonnero. Eeo mooicno ucnonvszosams 6 Oespazboopuom pemonme JBC, cunosvix nepeday. /[ns eudponpugooos ez2o
nopoulox mpedyem gvloenenus gpaxyuu 00 5 MKM ceoumeHmayueti KpynHvix 4acmuy u bl0eNeHuUst U3 CyCReH3Uuu MeaKou
dparxyuu.
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Abstract. The most common powder geomodifiers of friction surfaces for CIP repair of friction units of machines and
equipment consist mainly of highly dispersed (5-40 microns) powders of minerals of the serpentine group. The powders
produced at different producers have different tribotechnical properties that sometimes leads at their application to
emergency wear of automobile engines. (Purpose of research) To study characteristics of powders of geomodifiers of
surfaces of friction for in-place repair of knots of cars. (Materials and methods) Applied to determination of phase
composition of powders the X-ray phase analysis of pioneer geomodifiers on the x-ray XRD 6000 diffractometer of the
Japanese firm Shimadzu. Used mpu6omemp TRB-S-DE for consideration of antifrictional properties of powders. Noted
that for receiving optimum fraction powders disperse in a planetary mill and ultrasound. (Results and discussion)
Established on difraktogramma of pioneer geomodifiers that powders correspond to classical compositions of
hydrosilicates of magnesium, nickel, aluminum with impurity. Practically are not revealed in examinees powders
antigorit, being in RVS-technologies the main component of tribosostav. Lizardit mineral is presented only in 6 powders
from 22. Created repair and recovery mpu6ococmae Saranovsky. By results of X-ray-phase structure lizardit mineral
particles, the average size of particles — 2.3 micrometers became its basis. Defined that on the tribotechnical properties
it corresponds to world level. (Conclusions) Tribosostav Saranovsky containing the main mineral lizarditlt conforms
to requirements to geomodifiers and their tribtekhnichesky properties, that is creation of artificial GMT is executed. It
can be used in in-place repair of DVS, power transmissions. For hydraulic actuators its powder demands allocation of
fraction to 5 microns sedimentation of large particles and allocations from suspension of small fraction.

Keywords: geomodifiers friction surface, x-ray phase composition, grain size distribution, activation, friction,
tribological coating.

OIIPEJIEJIEHUE MPEJAEJBHOI'O PASMEPA HOXEN MSICOU3MEJIBYUTEJBHBIX
MAIIHUH 110 OITUMAJIBHOMY CPOKY CJYXKBbI
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Peghepam. Ilpu oyenxe pabomocnocoOHocmu pexcyujeco UHCMPYMeHma CelbX03Maului OCHOBHbIM Kpumepuem
cyorcum  Kavecmeo usmenvuenus. (Lenv uccredosanus)  Onpedenenue npeoeibHOU MOMYUHBL J1€36UsL HOdCell
MACOUMenbUUmMenvHulX Mawun. (Mamepuanesr u memoovr Onpedenunu npedenvHyr0 MOIWUHY J1e36UsL HOdCeU BOTUKA C
nomouvio memooa, paspabomannozo A.H. Cerusanosvim. Ommemunu, Yymo CyuHOCMb Memood 3aKII04Aemcs 8 yueme
3ampam pazosvix U NPOSPecCupyiouux 8 CeA3U co cmaperHuem Mawu. Bolasuau, Yymo npu 3amynieHuu 1e36us Hodxicell
MACOUBMENbUUMETLHBIX MAWUH NPOUCXOOUM YBeUuYeHUe NOmeps, U KaK C1e0Cmeue 803pacmarom npozpeccupyiouue
sampamol. (Pe3yniomamol u obcyxcoenue) Buinonnunu pacuemvl no onpeoenenuio npeodeibHOl MOIUUHBL 1e36Us
Hooicell, komopas oxazanacv pasua 0,35 muinumempos. [lannoe 3uauenue mMONWUHBL J1e36UsL NOOMBEPIHCOEHO
Pe3yIbmamamu Cmamucmuyeckol 0opabomxy OaHHbIX NO UBHOCY HOICEl 8 NPOU3BOOCMBEHHbIX YCl08UsX. (Bbigoowl)
Hcnonvzosanue memoouxu A.U. Cerusanosa 011 onpeodenenus MOJUWUHBL 1e38Us HOdCell N0 NPOSPecCcupyiouum
sampamam, oaem mouHoe U ybedumenbHoe O00KA3AMENbCMEO O0D0CHOBAHUS NPEOelbHbIX NAPAMEmpPOs8 HONCell 8
3a6UCUMOCIU OM KaYecmea (apuia.

Knrouesvle cnosa: vsacousmenvuumenvHvle MauuHbl, Npe0eibHas MOJUWUHA Je36Usl HONCA, KAYeCME0 UMETbYeHUs.

Ona uutnpoBanua: [lonysH B.A., Makapoe C.C. OnpegeneHue npegenbHOro pasmepa HoXen
MSCON3MESNBbYNTENBHbBIX MALLMH MO ONTUMaribHOMY CPOKY CNy0bl // TexHUYeckuin cepBuc MmawwmH. 2019. N2 (135).
C. 130-134.

DETERMINATION OF THE EXTREME SIZE OF KNIVES OF MYASOIZMELCHITELNY CARS ON
OPTIMUM SERVICE LIFE
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Abstract. When assessing the performance of the cutting tool of agricultural machines, the main criterion is the quality
of grinding. (Purpose of research) Determination of extreme thickness of an edge of knives the myasoizmelchitelnykh of
cars. (Materials and methods) Determined the extreme thickness of an edge of knives of a top by the method developed
by A.l. Selivanov. Noted that the essence of a method consists in accounting of expenses of the single and progressing
in connection with aging cars. Revealed that at a zatupleniye of an edge of knives the myasoizmelchitelnykh of cars
occurs increase in losses, and the progressing expenses as a result increase. (Results and discussion) Executed
calculations for determination of extreme thickness of an edge of knives which was equal 0.35 millimeters. This value
of thickness of an edge is confirmed with results of statistical data processing on wear of knives under production
conditions. (Conclusions) Use of a technique of A.l. Selivanov for determination of thickness of an edge of knives on the
progressing expenses, gives the exact and convincing proof of justification of extreme parameters of knives depending
on quality of forcemeat.

Keywords: myasoizmelchitelny cars, extreme thickness of a knife blade, quality of crushing.

OIIPEJIEJIEHUE MPEJAEJBHOI'O PASMEPA HOXEN MSICOU3MEJIBYUTEJBHBIX
MAIIHUH 110 OITUMAJIBHOMY CPOKY CJYXKBbI

Banepuit Anexcanoposuu Ilonyan, kanoudam mexnuueckux Hayk,
ooyenme-mail: PolyanV@rambler.ru;

Cepzeii Cepzeesuu Makapos, mazucmpanm

A3060-Ueprnomopckuii unricenepnsiii uncmumym — punuan /lonckozo
20Cy0apCcmeenHo20 azpapHozo yHueepcunmema, 2. 3epHozpao,
Pocmoeckas oon., Poccuiickaa @edepayusn

Pegpepam. Ilpu oyenxe pabomocnocobnocmu pexicyueco UHCMPYMEHMA CeNbXO3MAWUH OCHOBHbIM Kpumepuem
cayorcum  Kavecmeo usmenvuenus. (Lenv uccnedosanus)  Onpedenenue npedenbHOU MOMYUHBL J1e36UsL HOMCell
MACoUMenbUUmMenvHulX Mawun. (Mamepuansr u memoovr Onpedenunu npedenvHyr0 MOIWUHY 1e36Usl HOJCeU B0TUKA C
nomouvio memooa, paspadbomannozo A. M. Cerusanosvim. Ommemunu, Yymo CyuHOCMb Memood 3aKII04Aemcs 8 yueme
3ampam pazosvix U NPOSPecCUpyiouux 8 CeA3U Co CmaperHuem Mawu. Buliasuiu, ymo npu 3amynjieHuu 1e38us Hoxicell
MACOUBMENLUUMETLHBIX MAWUH NPOUCXOOUM YBeUuYeHUe NOMeps, U KaK C1e0Cmeue 803pacmarom npopeccupyiouue
sampamul. (Pesynomamor u obcyscoenue) Boimonnunu pacuemvl no onpeodeieHuro npedeibHOU MOJWUHbL JIe36Us
Hooicel, komopas oxazanacs pasua 0,35 munnumempos. [lannoe 3Hauenue mMOnWUHBL J1e36UsL NOOMEEPICOEHO
Pe3yIbmamam Cmamucmuyeckol 0opabomry OaHHbIX NO UBHOCY HOICEll 8 NPOU3BOOCMBEHHbIX YCl08UsX. (Bbigoowl)
Hcnonvzosanue memoouxu A.U. Cerusanosa 011 onpedeneHus MONWUHBL Jle36Us HOdCell N0 NPOoSpeccupyiouum
sampamam, oaem mouHoe u ybedumenbHoe 00KA3AMENbCBEO 0DOCHOBAHUS NPEOelbHbIX NAPAMEmpOs8 HOXCell 8
3a8UCUMOCIU OM Kauecmea ghapuia.

Kniouesvie cnosa: vsicouzmenvuumenvhvie Mawiunvl, npeoeibHask MOIUWUHA 1e38UsL HOHCA, KAYeCMB0 UBMeTbYeHUs.
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Abstract. When assessing the performance of the cutting tool of agricultural machines, the main criterion is the quality
of grinding. (Purpose of research) Determination of extreme thickness of an edge of knives the myasoizmelchitelnykh of
cars. (Materials and methods) Determined the extreme thickness of an edge of knives of a top by the method developed
by A.l. Selivanov. Noted that the essence of a method consists in accounting of expenses of the single and progressing
in connection with aging cars. Revealed that at a zatupleniye of an edge of knives the myasoizmelchitelnykh of cars



occurs increase in losses, and the progressing expenses as a result increase. (Results and discussion) Executed
calculations for determination of extreme thickness of an edge of knives which was equal 0.35 millimeters. This value
of thickness of an edge is confirmed with results of statistical data processing on wear of knives under production
conditions. (Conclusions) Use of a technique of A.1. Selivanov for determination of thickness of an edge of knives on the
progressing expenses, gives the exact and convincing proof of justification of extreme parameters of knives depending
on quality of forcemeat.

Keywords: myasoizmelchitelny cars, extreme thickness of a knife blade, quality of crushing.
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Macousmenvyumenvusvlx mawun. (Mamepuanvt u memoost Onpedenunu npedeabHyi0 MOIUUHY Ie36UsL HOJicell BONUKA C
nomouvio memooa, paspadbomannozo A.HA. Cerusanosvim. Ommemunu, Y¥mo CyuHOCMb Memood 3aKII04Aemcs 8 yueme
3ampam pazosvix U NPOSPecCUPyiouux 8 CeA3U Co CmaperHuem MawuH. Bolaguiu, ymo npu 3amynjieHuu 1e38us Hodxicell
MACOUBMENLUUMENLHBIX MAWUH NPOUCXOOUM YBeUYeHUe NOMeps, U KaK C1e0Cmeue 803pacmarom npospeccupyioujue
sampamul. (Pesynomamor u obcyscoenue) Bvimonnunu pacuemvl no onpeodeieHuio npedeibHOU MOJWUHBL Jle36Us
Hodicell, xomopasi okazanace pasna 0,35 muniumempos. [laHHOoe 3HAUEHUe MOIWUHLL 1e36U NOOMBEPHCOEHO
pesyrvmamamu. Cmamucmuyeckou 0opabomxu OaHHbIX N0 USHOCY HOiCEll 8 NPOU3BOOCMBEHHBIX YCA08UAX. (Bb1600b1)
Hcnonvzosanue memoouxu A.U. Cerusanosa 011 onpedeneHus MONWUHBL Jle38Us HOdCell N0 NPOSPeccupyiouum
sampamam, oaem mouHoe u ybeoumenbHoe 00KA3AMENbCBEO 0DOCHOBAHUS NPEOebHbIX NAPAMEmpPOs8 HOXCell 8
3a8UCUMOCIU OM Kauecmed ghapuia.
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Abstract. When assessing the performance of the cutting tool of agricultural machines, the main criterion is the quality
of grinding. (Purpose of research) Determination of extreme thickness of an edge of knives the myasoizmelchitelnykh of
cars. (Materials and methods) Determined the extreme thickness of an edge of knives of a top by the method developed
by A.l. Selivanov. Noted that the essence of a method consists in accounting of expenses of the single and progressing
in connection with aging cars. Revealed that at a zatupleniye of an edge of knives the myasoizmelchitelnykh of cars
occurs increase in losses, and the progressing expenses as a result increase. (Results and discussion) Executed
calculations for determination of extreme thickness of an edge of knives which was equal 0.35 millimeters. This value
of thickness of an edge is confirmed with results of statistical data processing on wear of knives under production
conditions. (Conclusions) Use of a technique of A.l. Selivanov for determination of thickness of an edge of knives on the
progressing expenses, gives the exact and convincing proof of justification of extreme parameters of knives depending
on quality of forcemeat.
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Pepepam. B 2017 200y konuuecmeo 3a0eucmeO8aHHOU IHEPSOHACHIUJEHHOU CeNbCKOXO3AUCMEEHHOU MEeXHUKU
(mpaxmopul, kombatinel) Ha meppumopuu Poccutickoti @edepayuu cocmasnsino 550 meicsau edunuy. 3navumenvroe
KOJIUYECMBO CelbCKOXO3AUCTNEEHHOU MEXHUKU MeXHUu4ecKu u mopanvio yemapeno. Ilo npoecnosam na 2022 200 yucio
CAMOXO0OHOI CeNbCKOXO3AUCMBEHHOU MEeXHUKU, KOMopas eviidem u3z cmpos, cocmagum oxono 100 muicau eounuy.
(Llero  uccnedosanus)  Onpederumv  cnocoovt  npumernenus  CALS-mexuwonoecuti o1 ¢hopmupogarnus
pecypcocbepezaroueli  IKOI0200PUEHMUPOBAHHOU  CUCMEMbl  VIMUAUZAYUU  CETbCKOXO3AUCMBEHHON MEXHUKU Ha
gedepanvrom yposre. Imo no360aum nOBMOPHO UCHOIb308AMb 200HbIE U B0CCMAHOGICHHble 0emau, NOTYYEHHbIE U3
8b10ObIGULEN U3 DKCHIYAMAYUU MEXHUKU, d MAKICe NOTYYAmMb 0ONOIHUMENbHbLE PUHAHCOBLIE CPEOCTNEA U3 Peanu3ayuu
emopuuHbIX pecypcos. (Mamepuanvl u memoost) Buviseunu, umo 0 (QYHKYUOHUPOSAHUS NOOOOHOU CUCTHEMbL
Heobxo0umo pabomams ¢ 6OALULUM KOIUYECTBOM OAHHDIX, C8A3AHHBIX C NPOMEKAIOWUMU NPOYECCAMU YMUIUZAYUL, d
maxoice NOCMOAHHO CAeOUmb 34 UBMEHeHUeM COCMOAHUA U ceolicme mamepuanos. Onpedenunu, 4mo npumeHeHue
CALS-mexnonoeuti nomosicem coemecmums 6ce 3mu mpebosanust u 3acmaeums cucmemy pabomams. (Pesynomamor u
obcyacoenue) Yemanosunu, umo ucnoavzosarue CALS (MTTH)-mexnono2uii 05t hopmMuposanust cucmemvl ymuiu3ayuu
CeNbCKOXO3ANUCMEECHHOU MEXHUKU NO380AUM €030amb 00wyio 6a3y OaHHLIX, Komopas Oyoem O0CHO8bl8AMbCsl Hd
KOHEUHOM COCMOSHUU OemaJiell U ux nepemMeHHuIX ceoticmeax. Ommemunu, Ymo oHu 0a0ym 03MOICHOCHb 0becneyumy
JIOSUCUYECKYI0 NOO0EPIHCKY 8CEX COCMABNAIOWUX MAMEPUATbHBIX NOMOKO8 MEXHUKU HA NPOMSANCEHUU B8Ce20 ee
JHcusHeHno2o yukaa. Paccmompenu kniouesvie momenmol npumenenus CALS-mexnonozuti na npumepe cucmemvl
ymunuzayuu 8ceeo ceavxos napka Poccuu, npoepammuoe odecneyenue, Heobxooumoe 01 pabomul 3Mol cucmemsl, a
maxoice O0BUMNCEHUE MAMEPUATLHBIX NOMOKO8 Oemanell HA KOHEUHbIX JMANnax MHCUSHEHHO20 YUKIA HAd npumepe
mpaxkmopa K-744P u xomébaiina Torum 780. (Bvieoowvt) [lnsi ¢yHKyuOHUpOBAHU cUCmeMbl YMUAUIAYUU
CeNbCKOXO3AUCNBEHHOU  MEXHUKU  pabombl  He0OX0OUMO Npusiedb 3HAYUMENbHOE KOAUYeCmBO CPeoCms U
ucnoav3oeams Hogetiuiue mexronocuu. OOHaAKo 3acmagums pabomams 3my CUCMEMY 6HONHE PEATbHO, YO 0OKA3AHO
yarce Cywecmayioumumu NPUMEpamy pearu3ayiu ROX0XHCUX CUCeM YIMUIU3ayuy, Kaxk, Hanpumep, 8 agUayuoHHol, Max
U yacmuyHo 8 asmomooburvHou mexuuxe. bes ucnomvzosanus cospemennvix CALS-mexuonozuti maxas cucmema
anpuopu He cmodicem pabomams. Heobxooum 3axmouumenvHulii npoyecc 8 QopmMuposanuu cucmemsbl YmMuau3ayuu
CeNbCKOXO3AUCNBEHHOU  MEXHUKU, KOMOPBIll CMOJACEm coOpamv B0€OUHO 6CI0 HAKONLEHHYI0 UH@OpMAyUio U
OpP2aHU308aMb IOSUCMUYECKYIO NOO0EPHCK), OCHOBBIBAACH HA 8UOe MEXHUKU U Kayecmae ee OemdJell.

Knroueevte cnosa: CALS (UIIN)-mexnonozuu, peyukiuHe, HCUSHEHHBIL UYUKL, B0CCMAHOBIEHUE OemaJel,
npozpammHoe obecneyeHue.

Ona uuvtnpoBanua: Kanepsos A.O., NepacumoB B.C., NrHaToB B.N. Bo3amoxkHOCTb mncnonb3oBaHna CALS
(UMN)-TexHonorm npyn bopmMupoBaHUn cuctemol ytunusauum texHukn B AlNK // TexHudeckuin cepBmc MaLUvH.
2019. N2 (135). C. 151-157
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Abstract. In 2017, the number of involved energy-saturated agricultural machinery (tractors, combines) on the
territory of the Russian Federation amounted to 550 thousand units. A significant amount of agricultural machinery is
technically and morally obsolete. According to forecasts for 2022 the number of self-propelled agricultural machinery,
which will fail, will be about 100 thousand units. (Purpose of research) To define methods of application of CALS



technologies for formation of a resource-saving ekologooriyentirovanny system of utilization of agricultural machinery
at the federal level. This will make it possible to re-use fit and restored parts obtained from decommissioned equipment,
as well as receive additional funds from the sale of secondary resources. (Materials and methods) Revealed that for
functioning of all similar system it is necessary to work with a large number of the data connected with the proceeding
utilization processes and also to monitor constantly change of a state and properties of materials. Defined that use of
CALS technologies will help to combine all these requirements and to force a system to work. (Results and discussion)
Established that use of CALS (IPI)-technologies for formation of a system of utilization of agricultural machinery will
allow to create the general database which will be based on a final condition of details and their variable properties.
Noted that they will give the chance to provide logistic support of all components of material flows of the equipment
throughout all its life cycle. Considered the key moments of use of CALS technologies on the example of the system of
utilization of all agricultural park of Russia, the software necessary for work of this system and also the movement of
material flows of details at final stages of life cycle on the example of the K-744P tractor and the Torum 780 combine.
(Conclusions) It is necessary to attract a significant amount of means to functioning of a system of utilization of
agricultural machinery of work and to use the latest technologies. However to force to work this system quite really that
is proved by already existing examples of realization of similar systems of utilization, both, for example, in aviation,
and partially in automotive vehicles. Without use of modern CALS technologies such system a priori will not be able to
work. Final process in formation of a system of utilization of agricultural machinery which will be able to aggregate all
accumulated information is necessary and to organize logistic support, based on a type of the equipment and quality of
its details.
Keywords: CALS (PI1S)-technologies, recycling, life cycle, parts recovery, software.

BO3MOKHOCTH UCITIOJIb30BAHUS CALS (MITN)-TEXHOJIOT U TPA
®OPMHUPOBAHUU CUCTEMbI YTHJIM3AIMU TEXHUKHU B AIIK

Apmem Onezoeuu Kanep3sos, unscenep, e-mail: rosagroserv@list.ru
Banepuii Cepzeesuu I'epacumos;

Bnaoumup Hnouu Henamos, 00Kmop mexnuueckux Hayx,
2/1a6HbLI CREUUATUCH;

Deoepanvublit HayuHvlil azpoundcenepnuvlil yenmp BUM,

Mockea, Poccuiickas @edepanusn

Pepepam. B 2017 200y konuuecmeo 3a0eucmeO8aHHOU IHEPSOHACHIUJEHHOU CeNbCKOXO3AUCMEEHHOU MEeXHUKU
(mpaxmopul, kombatinel) Ha meppumopuu Poccuiickoii @edepayuu cocmasnsino 550 meicau edunuy. 3nayumenvhoe
KOAUYECMBO CelbCKOXO3AUCMBEEHHOU MeXHUKU MeXHUYecKU U Mopanvio yemapeno. Ilo npoenozam na 2022 200 uucio
CAMOXOOHOU CeNbCKOXO3AUCMBEHHOU MEeXHUKU, KOMOopas evliidem u3 cmpos, cocmasum okono 100 meicay eounuy.
(Llenv  uccneoosanus)  Onpederumv  cnocoovr  npumernenus — CALS-mexuwonoecuti  ons  ¢hopmuposanus
pecypcochepezaroueli  IKOI0200PUEHMUPOBAHHOU CUCMEMbl  VIMUAUZAYUU  CENbCKOXO3AUCMBEHHON MEXHUKU Ha
gedepanvrom yposre. Imo no360aum nOSMOPHO UCHOIb308AMb 200HbIE U B0CCMAHOGICHHble 0emau, NOTYYEHHbIE U3
8b10ObIGULEN U3 DKCHIYAMAYUU MEXHUKU, d MAKICe NOTYYAmMb 0ONOIHUMENbHbLE PUHAHCOBLIE CPEOCTNEA U3 Peanu3ayuu
8MOpUYHbLIX pecypcos. (Mamepuansl u memoost) Buvissunu, umo 011 QyHKYUOHUPOBAHUSL NOOOOHOU CUCTHEMDbL
HeobXxo0umo pabomams ¢ OOIULUM KOTUYECHEOM OAHHDBIX, C8A3AHHBIX C NPOMEKAIOWUMU NPOYECCAMU YMUTUZAYUL, d
Maxdice NOCMOSHHO CAeOUMb 34 UBMEHEHUeM COCMOAHUA U ceolicme mamepuanos. Onpedenunu, 4mo npumeHeHue
CALS-mexnonoeuti nomosicem coemecmums 6ce 3mu mpebosanust u 3acmaeums cucmemy pabomams. (Pesynomamor u
obcyacoenue) Yemanosunu, umo ucnoavzosarue CALS (UTTH)-mexnonozuii 05t hopmMuposanus cucmemvl ymuiu3ayuu
CeNbCKOXO3ANUCMEECHHOU MEXHUKU NO380AUM €030amb 00wyio 6a3y OaHHbIX, Komopas Oyoem OCHO8bl8AMbCs Hd
KOHEeYHOM COCMOAHUU Oemaiel U Ux nepemeHHuIx ceoticmeax. Ommemunu, 4mo oHu 0adym 803MO*CHOCHb 0becnedums
JIOCUCTNUYECKYIO NOOOEPICKY BCEX COCMABIAIOUUX MAMEPUATLHBIX NOMOKO8 MEXHUKU HA NPOMANCEHUU 6CE20 ee
JHcusHenHo2o yuxna. Paccmompenu xmouesvie momenmoi npumenenuss CALS-mexnonozuii ma npumepe cucmemvl
ymunuzayuy 8ce2o ceavxos napka Poccuu, npoepammuoe obecneyenue, Heobxooumoe 0 pabomul 3Mol cucmemsl, a
MaKice OBUNCEHUE MAMEPUATbHLIX NOMOKO8 Oemajiell HA KOHEUHbIX dMANnax NCUSHEHHO020 YUKIA HA npumepe
mpakmopa K-744P u xoméaiina Torum 780. (Bvigoowvt) [lnsi ¢QyHKYUuOHUpOBaHUs cucmembl YMUiu3ayuu
CEeNbCKOXO03SUCMBEHHOU  MEXHUKU  pabompvl  He0OX00UMO NpUGiedb 3HAYUMETbHOE KOIUYECmBO CPeoCcms U
ucnonv308ame Hosevuue mexronoeuu. OOHaKo 3acmasums pabomams My CUCMEM) NOJIHE PEedibHO, YO OOKA3AHO
yarce CywecmsyiouwumMu RPUMEPAMU Pearu3ayiu ROX0NCUX CUCIEM YIMUAU3AYUY, KaK, HANpUMeED, 8 A6UAYUOHHOL, MAK
U yacmuuHo 8 asmomoounvHou mexuuxe. bes ucnomvzosanus cospemennvix CALS-mexuonozuti maxas cucmema
anpuopu He cmodicem pabomams. Heobxooum 3axmouumenvHulii npoyecc 8 QopmMuposanuu cucmemsbl YmMuau3ayuu
CeNbCKOXO3AUCNBEHHOU  MEXHUKU, KOMOPBIL CMOJACEm coOpamv B0€OUHO 6CI0 HAKONLEHHYI0 UH@OpMAyUio U
OP2aHU308aMb TOSUCHULECKYIO NHOOOEPICKY, OCHOBBIBASCH HA U0 MEXHUKU U Kayecmee ee Oemaiell.
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Abstract. In 2017, the number of involved energy-saturated agricultural machinery (tractors, combines) on the
territory of the Russian Federation amounted to 550 thousand units. A significant amount of agricultural machinery is
technically and morally obsolete. According to forecasts for 2022 the number of self-propelled agricultural machinery,
which will fail, will be about 100 thousand units. (Purpose of research) To define methods of application of CALS
technologies for formation of a resource-saving ekologooriyentirovanny system of utilization of agricultural machinery
at the federal level. This will make it possible to re-use fit and restored parts obtained from decommissioned equipment,
as well as receive additional funds from the sale of secondary resources. (Materials and methods) Revealed that for
functioning of all similar system it is necessary to work with a large number of the data connected with the proceeding
utilization processes and also to monitor constantly change of a state and properties of materials. Defined that use of
CALS technologies will help to combine all these requirements and to force a system to work. (Results and discussion)
Established that use of CALS (IPI)-technologies for formation of a system of utilization of agricultural machinery will
allow to create the general database which will be based on a final condition of details and their variable properties.
Noted that they will give the chance to provide logistic support of all components of material flows of the equipment
throughout all its life cycle. Considered the key moments of use of CALS technologies on the example of the system of
utilization of all agricultural park of Russia, the software necessary for work of this system and also the movement of
material flows of details at final stages of life cycle on the example of the K-744P tractor and the Torum 780 combine.
(Conclusions) It is necessary to attract a significant amount of means to functioning of a system of utilization of
agricultural machinery of work and to use the latest technologies. However to force to work this system quite really that
is proved by already existing examples of realization of similar systems of utilization, both, for example, in aviation,
and partially in automotive vehicles. Without use of modern CALS technologies such system a priori will not be able to
work. Final process in formation of a system of utilization of agricultural machinery which will be able to aggregate all
accumulated information is necessary and to organize logistic support, based on a type of the equipment and quality of
its details.

Keywords: CALS (PI1S)-technologies, recycling, life cycle, parts recovery, software.

OBECIIEYEHHUE N3HOCOCTOMKOCTH
KOMITO3UTHBIX MOKPBITUI HA OCHOBE XPOMA

Cepzeii IOpvesuy JKaukun', 0okmop mexnuueckux nayx, npogeccop,

e-mail: zhach@list.ru;

Huxuma Anexceesuu Ilenvko6’, kanouoam mexnuueckux Hayx

'Boponescckuii zocydapcmeennviii mexnuueckuil ynusepcumem,

2. Boponeoic, Poccuiickas @edepanusn

2Boennwtii yuedno-nayunsiii yenmp Boenno-6030yuinvix cun

«Boenno-eo30ymnan akademus umenu npogpeccopa H.E. JKykoeckozo u 10.A. I'azapunay, 2. Boponeoic,
Poccuiickaa @eoepayus

Pet[)epam. Paccmompeﬂu meopemuvyecKue acnekmosl npoyecca HaHeCeHUus KOMNO3UmMHbIX cAjlib8AHUYECKUX noprlmuﬁ
HA OCHoe6e xpomoeozZ mampuyvl HA moxonpoeodﬂu;ue nosepxHocmu MemoOOM 2ab8AHOKOHMAKMHO20 OCANCOCHUSL.
Hccneoosanus ocnosanvl na npeOnOﬂoofceHuu 0 He3HAYUMENbHOM OaBeHUl UHCMPYMERMA HA 60CCMAHABIUBAEMYIO
HOBEPXHOCNb 8 CDABHEHUU C NPOYHOCHHbIMU NOKA3AMENAMU HAHOCUMO20 NOKPbINUAL. HpeaﬂOcheHHblﬁ H(160p donymeﬂuﬁ



N0360JI5lem NpoGecmu KOIUYEeCMBEeHHbIL ananu3 deghekmos obpabomku nosepxnocmell yununopudeckux men. (Llenw
uccneoosanus) Tonyyenue 2anb8anuyeckKux KOMIO3UMHBIX NOKPLIMULL C 3apaHee 3a0AHHbIMU UIUKO-MEXAHUYECKUMU U
IKCHIyamayuorusimu ceoticmeamu. (Mamepuanvl u memoowvt) Paccmompenu modenv cmamucmuyeckou nNpoyHOCMU,
VUUMBIBAIOWYI0  G3AUMHOE GNUAHUE WIACMUYECKUX U XPYNKUX ceoticmg mamepuana. Ilpueenu ananumuueckue
3a6UCUMOCIIU, CBA3bIBAIOWUE NAPAMEMPLI (DUIUKO-MEXAHUYECKUX XAPAKMEPUCTIUK NOKPLIMUAL C TeXHOI02UYeCKUMU
pedrcuMams 0CancOeHust ROKPuIMuUL U KOHCMPYKIMUBHBIMU OCOOEHHOCMAMU 000PYO08aAHUS, UCHOIb3YEMO20 8 npoyecce.
(Pesynvmamul u obcyscoenue) Ilpeocmasuiu nopsiook pacuema npeoesibHblX HANPANCEHUL, AGNAWUXCA NPUHUHOU
usHoca mpywuxcs nosepxnocmei oemanei mawiun. IIpogenu amanus 3a8UCUMOCIU NPOUHOCHHBIX XAPAKMEPUCTIUK
HAHOCUMO20 ROKPHIMUSL OM (PUUKO-MEXAHUUECKUX NOKA3AmeNel KOMROZUMHO20 NOKPLIMUS HA 0CHO8e Xpoma. Beissunu,
YUMo CONOCMAsIeHue IKCHEPUMEHMATbHBIX OAHHBIX O 3HAYEHUSX ONACHLIX HANPSNCEHUN 8 NOJYYEHHOM KOMHOZUMHOM
HOKPBIMULU ¢ OAHHLIMU pacuema no kpumepuio Mopa noxazanu y0o8iemeopumensHyio Cmeneib CXoOOUMOCHU ¢ YPOBHEM
snauumocmu  0,05. (Bvigoowr) Ilpeonooicennas memoouxa pacuema HANPANCEHUU, BO3ZHUKAIOWUX 8 OCANCOEHHOM
KOMNO3UMHOM NOKPLIMUY, NO360JseN NPOSHOZUPOBANb GEIUYUHY KACAMENbHbIX U HOPMATbHLIX HANPSAJCEHUU, npu
00CUdICEHUY KOMOPBIX HAHECEHHbLIL COU KOMRO3ZUMHO20 NOKPbIMUsL UCHbIMbIEAEN Pa3pyuleHue.

Knroueesvle cnosa: npeden npounocmu, U3HOCOCHOUKOCHb, ANNPOKCUMAYU KPUBOL, NpedelbHOoe CONpOMmuUsieHue
ompuviBY.

Ona untupoBaHusa: XKaukmH C.HO., MNMeHbkoB H.A. ObecneyeHne N3HOCOCTOMKOCTU KOMMO3UTHbBIX MOKPbLITUIA
Ha ocHoBe xpoma // TexHunyecknii cepsmc matumH. 2019. N2 (135). C. 170-176.

ENSURING WEAR RESISTANCE OF COMPOSITE COVERINGS
ON THE BASIS OF CHROME

Sergey Yu. Zhachkin?, Dr.Sc(Eng.), professor, e-mail: zhach@list.ru;

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

voronezh state technical University», Voronezh, Russian Federation;

2Military educational scientific center Air Force «Air Force academy name of Professor N.E. Zhukovsky and Y. A. Gagarin»,
Voronezh, Russian Federation

Abstract. Considered theoretical aspects of process of putting composite electroplated coatings on the basis of a chromic
matrix on conducting surfaces by method of galvanokontaktny sedimentation. Researches are based on the assumption of the
insignificant pressure of the tool upon the restored surface in comparison with strength indicators of the put covering.. The
offered set of assumptions allows to carry out the quantitative analysis of defects of processing of surfaces of cylindrical
bodies. (Purpose of research) The study of the process by production of galvanic composite coatings with predetermined
physical and mechanical and operational properties. (Materials and methods) Considered the model of statistical durability
considering mutual influence of plastic and fragile properties of material. Gave the analytical dependences connecting
parameters of physicomechanical characteristics of a covering with the technological modes of sedimentation of coverings
and design features of the equipment used in process. (Results and discussions) The procedure for calculating the maximum
stresses that cause wear of rubbing surfaces of machine parts is described. The analysis of the dependence of the strength
characteristics by the coating on the physical and mechanical properties from the composite coating based on chromium is
carried out. Comparison of the experimental data on the values of dangerous stresses in the obtained composite coating with
the calculation data on the Mohr criterion showed a satisfactory degree of convergence with the significance level of 0.05.
Summary. The proposed method of calculating the stresses arising in the deposited composite coating makes it possible to
predict the magnitude of the tangential and normal stresses. This stresses in layer under consideration of the composite
coating can be destructive.

Keywords: tensile strength, wear resistance, curve fitting, ultimate tear-off resistance.
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Peghepam. Xonoowoe eazoounamuyeckoe HanvlieHue WUPOKO NPUMEHAIOM 8 PA38UMBbIX KANUMAIUCMUYECKUX
cmpanax Ol NOBbIUEHUA — IKCHAYAMAYUOHHBIX — XAPAKMEPUCIMUK — U30eluti U BbINOJHEeHUs  PeMOHMHO-
soccmanogumenvuvlx padom. (Llenv uccnedosanus) Onpedenumv Hauboiee NePCcHeKmMubHbvle HANPAGIEHUs
UCNONL306AHUS XOTOOHO20 2a300UHAMUYEeCcK020 Hanvlienus 6 Poccuu. (Mamepuanvt u memoowt) Hcnonwvsoeanu oas
uccreoosanus nopmamusHyro ycmanosxy HUMET-403. Ilpeonooscunu npu nomowu mMemooa XONOOHO2O
2a300UHAMUYECKO20 HANBLICHUS «BbIPAWUBAMBY O0eManu N0 KOMHbIOMEPHLIM MOOENIM HA CUNOBOU YCHAHOGKE..
Buiasunu, umo Oaunwlii cnocob He mMoONbKO obecneuum 3KOHOMUK CPeOCME NpU OOCIYICUBAHUU TEXHUKU, HO U
SHAUUMENbHO CHU3UM CHOUMOCMb ee NEPBOHAYANbHO20 npouzsodcmeéd. (Pezyromamul u obcyscoenue) Iloxazanu
npeumMyecmea Xo0100H020 2a300UHAMUYECKO20 HANbLIEHUs. N0 CPAGHEHUIO ¢ MPAOUYUOHHBIMU MEeMOOaMU HAHECEHUs.
Memaniuyeckux nopowkos. Ilpueenu npumepvl €20 UCHONL308AHUA. KOPPOSUOHHASL 3AWUMA CBAPHBIX WIBO08 8
enywumene, peMoHm pabodux nosepxHocmell uiecmepen, 3a0eiKa CKOI08 U mpewjur 8 20106Ke OI0KA YULUHOPOS,
680CCIMAHOBIEHUE HAPYHCHOU NO8EpXHOCMU 6add, asuacmpoenue. Ommemunu, 4mo cozoauHvlie nymem 3D-neuamu
usoenus OKasaIuUcCh 20pazoo npoyHee u umeiom 6ojee HU3KYI0 cmoumocms. (Bvlidodsl) Xonoonoe eazoounamuieckoe
HanvlieHue wWupoxo NpuMeHsiom Osi 60CCMAHOGIEHUsL U YNPOYHEHUS NOBEPXHOCMU U30eUll CIONCHBIX opm, 8
peMOHme Oemaneli ¢ MEeIKUMU MpewuHamu; O01i B0CCMAHOBAEHUs Oemaell, No08epeaowuxci mepMuyecKoMy
6030eticmeuio He eviute 100-150 epadycoe Llenvcus, HameceHus dHcapoCmMoNKo20 NOKPLIMUSL HA «HENCAPOCMOUKUE)
Memannol.

Knrouesvie cnosa: xonoonoe eazoounamuueckoe nanvinernue (X1 {H), pemonmuoe npousgoocmeo, 2azomepmuyeckue
Memoobl, aoze3us, a0oumuenvle mexnoao2uu, 3D-neuame.

Ona untupoBaHuna: Yasgapos A.B., TonkauyeB A.A., Ckoponynos [.U. lNpumeHeHne rasogmHaMm4eckoro
HanbINeHnss B peMOHTHOM npou3soacTse // TexHndeckuin cepsuc mawmH. 2019. N2 (135). C. 177-182.

THE USE OF GAS-DYNAMIC SPRAYING IN
THE REPAIR PRODUCTION

Anatoly V. Chavdarov, Ph.D.(Eng.), leading researcher, e-mail: info@firma-tom.ru;
Alexey A. Tolkachev, junior researcher; Denis |. Skoropupov, lead engineer
Federal scientific agroengineering center VIM, Moscow, Russian Federation

Abstract. Cold gasdynamic dusting is widely applied in the developed capitalist countries to increase in operational
characteristics of products and performance of rescue and recovery operations. (Purpose of research) To define the
most perspective directions of use of cold gasdynamic dusting in Russia. (Materials and methods) Used portable
DIMET-403 installation for a research. Offered by means of a method of cold gasdynamic dusting «to grow up» details
on computer models on the power plant. Revealed that this way not only will provide economy of means at service of
the equipment, but also considerably will reduce the cost of its initial production. (Results and discussions) Showed
advantages of cold gasdynamic dusting in comparison with traditional methods of putting metal powders. Gave
examples of its use: corrosion protection of weld joints in the muffler, repair of working surfaces of gear wheels, seal
of chips and cracks in a head of the block of cylinders, restoration of an external surface of a shaft, aircraft industry.
Noted that created in the way 3D - the seals of a product were much stronger and cost cheaper. (Conclusions). Cold
gasdynamic dusting is widely applied to restoration and hardening of a surface of products of irregular shapes; under
repair details with small cracks; for restoration of the details which are exposed to thermal influence it is not above
100-150 °C; drawings a heat-resistant covering on «not heat-resistant» metals.

Keywords: «cold» gas-dynamic spraying (HGDN), repair production, gas-thermal methods, adhesion, additive
technologies, 3D-the press.

HUCTOPUS CO3JAHUSI TEPBOI'O
POCCUMCKOI'O TPAKTOPA
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6eOyUUIL HAYUHBLIL COMPYOHUK

Deodepanvuslit HayuHbll azpoundceneprnuvlil yenmp BUM,
Mockea, Poccuiickas @edepanusn

Peghepam. Tpaxmopwl npedcmagnaiom cobol 0CHOGHbIE dHepeemuyeckue cpeocmed, obecneuugaroujue nposeoeHue
CeNbCKOXO3AUCMBEHHBIX,  OOPOJICHO-CMPOUMENbHbIX U MenuopamusHvlx — pabom.  (Lenv  uccreooganus)
Ipoananusuposams smanvl pazeumusi OmedecmeenHo2o mpaxkmopocmpoenus. (Mamepuanvt u memoowt) Hoes
0bpabomKu  3emMau HpU  UCNONL30BAHUU MEXAHUYEeCKOU maAeU BO3HUKIA O0080AbHO 0asHo. B cmamve oana



XapaKmepucmuxa nepeviM — CelbCKOXO3AUCMBEHHVIM — MAWUHAM, HOCAVICUBUIUM — NPO0OPA3AMU  COBPEMEHHBIX
mpaxmopos. (Pesynemamvr u obcyscoenue) Ha ocnose ananuza Hayunolx nyOIuKayuti ORUCAHLL WECMb IMAN08
pazeumusi poccuiickoeo mpaxkmopocmpoerust. Ommeueno, yem oHu omaudanucy opye om opyea. Ilepeuwiii sman (1918-
1929 200vl) — uHmeHCUBHAS NOO20MOBKA K NPOU3BOOCMEY U HAYALO BbINYCKA MPAKMOPO8, O0MedecmEeHHbIX
KOHCMPYKYULL HA HEKOMOPBIX MAWUHOCIPOUMENbHBIX U NAPOB030CMPOUMEnbHblX 3a6odax. Bmopoii sman paseumus
(1930-1941 200bl) — npoucxoouno cmanoeieHue omeyecmeenHo2o0 mpakmopocmpoenus. Tpemutl sman — 6oeHHOe
8peMs; OONLUUHCTNEO 2YCEHUUHBIX MPAKMOPOS NePeodn apMul, 3a600bl NPOU3EOOULU Oemanu 05l PEMOHMA BOEHHOU
mexuuxu. Yemeepmuuii sman (1945-1949 200b1) — nepuod 60ccmanosnenus U OOCMUNCEHUs NPEOBOEHHO20 YPOGHS
pazeumusi omeuyecmeennozo mpaxkmopocmpoenus. Ilamuui sman (1950-1965 200v1) npeocmasnsn cobou nepuoo
UHMENHCUBHO20 CTHPOUMENbCMBA U 86004 8 CMPOU HOBbIX MPAKMOPHLIX NPOU3BOOCME U HOBLIX 0A308bIX MoOenel.
Lllecmoti sman (nocie 1965 200a) — pazgumue cneyuaru3upoOBAHHbIX NPOU3BOOCME: V3108 U demalell dgucamerell,
wiecmepen, INeMEHMO8 X0008bIX CUCHEM, U 0ddice MPAKMOPHBIX CUOEHUN, NPOMbIULIEHHbIE, TeCONPOMbIULIEHHbIE U
Jlecoxo3scmeenHble mpakmopul. (Bvisoovl) 3a HeCKoavbKo 0ecsimKo8 nem OmeyecmeeHHoe MmMpaKmopoCmpoeHue
docmueno  3HAYUMENbHuIX — ycnexos.  Pazsumue  nomyuunu — HAYYHO-UCCIE008AMENbCKUE — UHCIMUMYmMbl U
KOHCMPYKMOPCKUE Op2anu3ayuy, KOHCMPYKMOpPCKue O1po npu  MpakmopHuIX 3a600dX, 6my3vl, KOmopvle 8
coopyasicecmge ¢ NPOMbIUIEHHOCBIO 8elU UCCIe008amenbcKue U ONbIMHO-KOHCMPYKIMOpCKUue pabomuvl 8 obaacmu
MPAKMOPHO20 U CENbCKOXO3AUCMBEHH020 MAWUHOCTPOEHUS.

Knrouesvie cnosa: mpaxmop, camodez2nas KOJACKA, CAMOXOOHASs MAWUHA, O8U2amens GHYMPEHHe20 C2OPAaHus,
PYCCKULL MpaKmop, YHUBEpCan, 2HOM, KAPAUK, YHUBEPCA, NPO2Pecc, KOIOMeHeY, KOMMYHAP, Nymuioseey, 3anopoicey.

Ona untnpoBaHus: Lleny HO.C. VcTopus co3gaHusa nepBoro poccuMickoro Tpaktopa // TexHu4eckun cepuc
mMawwmH. T. 135 (2). C. 184-197.

THE HISTORY OF THE FIRST RUSSIAN TRACTOR

Julia S. Tsench, candidate of pedagogical Sciences, leading researcher
Federal agricultural research centre VIM, Moscow, Russian Federation

Abstract. Tractors represent the main power means providing carrying out agricultural, road-building and meliorative
works. ((Purpose of research) ) to Analyze the stages of development of domestic tractor. (Materials and methods) the Idea
of working the earth using mechanical traction arose quite a long time ago. The article describes the first agricultural
machines that served as prototypes of modern tractors. (Results and discussions) Based on the analysis of scientific
publications, six stages of development of the Russian tractor industry are described. It is noted how they differed from each
other. The first stage (1918-1929) — intensive preparation for production and the beginning of production of tractors,
domestic designs at some machine-building and locomotive plants. The second stage of development (1930-1941 years) —
was the formation of domestic tractor. The third stage - wartime; most crawler tractors handed over to the army, factories
produced parts for the repair of military equipment. The fourth stage (1945-1949) - the period of restoration and
achievement of the pre-war level of development of domestic tractor. The fifth stage (1950-1965) was a period of intensive
construction and commissioning of new tractor plants and new basic models. The sixth stage (after 1965) — the development
of specialized industries: components and parts of engines, gears, elements of running systems, and even tractor seats,
industrial, timber and forestry tractors. (Conclusions) For several decades, the domestic tractor industry has achieved
significant success. Were the development of scientific research institutes and design organizations, design bureaus at the
tractor plant, the technical colleges, which in collaboration with industry led research and development work in the field
of tractor and agricultural machinery.

Keywords: tractor, self-propelled carriage, self-propelled car, internal combustion engine, Russian tractor, wagon,
dwarf, dwarf, wagon, progress, kolomenets, Kommunar, Putilovets, Zaporozhets.
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Peghepam. B oexabpe 1918 2o0a. na I Bcepoccuiickom cve3oe 3emenbHblX 0moenos, KoMumemos 6e0HOmbi U KOMMYH,
2080pUNIOCH, YMO eOUHCMBEHHBIN NYMb OJI1 OMCMAL020, PA30PEHHO20 BOUHOU CElbCKOX03AUCMBEHHO20 NPOU3BOOCMEA
— 2O NEPexo0 Om MeaKo20 KPECMbsIHCKO20 X03AUCMEA, 8edye20cs N0 CMApulKe, K KOIeKMUGHOM)Y 3eMAeOenulo,
OCHOBAHHOMY Ha OoCmudCeHusx Hayku u mexuuxu. (Llenv uccnedosanus) Ilpoananusuposame Hauano paszeumus
cepeuca mawun 6 Cosemcxkom Cowse. (Mamepuanvt u memoovy) B 1921 200y. noonucanu Oexpem o
CeNbCKOXO3ANUCMEEHHOM MAUUHOCMPOCHUU, 8 KOMOPOM NpedyCMaAmpusaidcs papabomKa 2eHepaibHO20 NIAHA
Op2aHu3ayuu NPoOU3BO0CMEd CelbCKOXO3AUCTNEEHHBIX MAWUH, CO30AHUE K8ATUMDUYUPOBAHHBIX KAOPO8 pAbOUUX,
MEeXHUK08, UHdiceHepos. [Ipunsanu pewleHue 3aKynamos mpaxmopwsl 3ad Spanuyell, a makdice HAYamov UX Maccogoe
npousso0cmeo 6 ceoem 2ocyoapcmae. (Pezynomamol u 06cyscoenue) Hzyuunu ucmopuro pazeumus Cepeuca Mawiun 8
Poccuu. Iokazanu, umo nepsvie nyoauKayu no 0OCIYI’CUBAHUIO MEXHUKU NOAGUTUCD 8 dcYyPHATe «Mawunvl 6 Oepegrey
6 1928 200y. Ilposenu ananuz nyoauxayuii no mexHuueckomy cepsucy mawun 0o 1930 2ooa u 0o momenma co3oanus
Gaxyrbmema no Mexanuzayuu CenbCKo20 X03aUCmed npu pasiuyHblx yueOuvlx uncmumymax. (Bei6oowst) B kpamuaiiwue
cpoxu 8 CCCP nanaounu 6vlnyck co6CmeeHHOl celbCKOX03AUCMBEHHOU MEXHUKU U OCBOUTU PEMOHM KAK UMNOPMHOLL
MAK u OmewecmeenHol azpomexHuKu.

KioueBble ¢J0BAa: MEXHUYECKUL CEPEUC MAUUH, CETbCKOXO3SUCMBEHHbIe JICYPHATbI, PEMOHM, DEeMOHMHbIE
macmepckue, mpakmopa.

Ona untnpoBanus: JlanskuH B.IM., OropogHuk UN.A. N3 nctopumn passutms cepsmnca MawmH // TeXHUYeCKni
cepsuc maLumH. 2019. N2 (135). C. 198-207.

FROM THE HISTORY OF THE DEVELOPMENT OF SERVICE MACHINES

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

e-mail: valpal-1938@mail.ru;

Ivan A. Ogorodnik?, Ph.D.(Eng.)

! Federal scientific agroengineering center VIM, Moscow, Russian Federation;
2Dzerzhinsk, Republic of Belarus

Abstract. In December, 1918 at the | All-Russian congress of land departments, committees of the poor and communes,
it was said that the only way for the backward, ruined by war agricultural production is a transition from the small-
scale country enterprise which is conducted in the old manner to the collective agriculture based on achievements of
science and technology. (Purpose of research) to Analyse the beginning of development of service of cars in the Soviet
Union. (Materials and methods) In 1921 signed the decree about agricultural mechanical engineering in which
development of the master plan of the organization of production of farm vehicles, creation of qualified personnel,
technicians, engineers was provided. Made the decision to buy tractors abroad and also to begin their mass production
in the state. (Results and discussion) Studied history of development of service of cars in Russia. Showed that the first
publications on service of the equipment were published in the “Mashiny v Derevne” magazine in 1928. Carried out
the analysis of publications on technical service of cars till 1930 and until creation of faculty on mechanization of
agriculture at various educational institutes. (Conclusions) In the shortest possible time in the USSR marketed own
agricultural machinery and mastered repair of both an import, and domestic agrotechnology.

Keyword: maintenance of machines, agricultural logs, repairs, repair shops, tractors.

O BBIBOPE PAIIMOHAJIBHOI'O THITIA CEJBCKOXO0O3SMCTBEHHOI'O TPAKTOPA
JJIA POCCHUM B 1923 1.

Andpeii Bhaoumuposuu Kapaces, kanouoam mexnuueckux Hayx, Hayunlii compyonuk, e-mail:
andrey.karasev@nami.ru

Hnemumym ucmopuu ecmecmeosnanus u mexuuxu um. C.H. Basunosa Poccuiickoii akademuu nayk, Mockea,
Poccuiickaa Deodepayus

Pegpepam. /lexpem «O cenvckoxosaticmeenHom mawiunocmpoenuu» om 1 anpens 1921 200a npedycmampusan 8
Op2aHu3ayuI0 KPYnHocepuiino2o npou3goocmea mpakmopoe 8 Poccuu. (Llenv uccnedosanus) Ilpoananusuposeams
UCMOPUIO 8b100PA PAYUOHATLHO20 MUNA CETbCKOXO03ANUCEEHH020 mpakmopa 0ns Poccuu. (Mamepuanvt u memoout)
Cozoanu no npeonosicenuro npeoceoamens I'ocnaana I M. Kporcusicanosckoeo cneyuanbHyio mpakmopHyro KOMUCCUIO,
npedcedamenem xomopou cman E.B. Iawxosckuii. Kpome unenos — compyonuxosé locniana u cneyuanvHo
NPUSIAUIEHHBIX WY, 8 Hell yuacmeosanu npedcmasument Llenmpanvuoco ynpasienus 3emiedenus, 3emniana, Omoena
mexanusayuu Hapxomszema, Yxpaunckoco coeema mnapoonoeo xosaticmea, Llenmpanvhoeo npou3g00CcmeeHHo2o
ynpaenenus BCHX, [naememanna, Inasnpogobpa, Inasnoco apmunnepuiickoco ynpasienus, Hapxomenewmopea.



Buipabomanu mpu npouze00cmeennvix niana nocmpouku mpakmopos na 1923 200. Hamemunu évinyck mpakmopos
muna «@opozony u muna WD (eycenuunviii Hanomag WD Z50, I'epmanus, oun sce «Kommynapy). (Pezyromamot u
obcyaicoenue) Ommemunu, umo 0o Ilepsoit mMuposoii 8oiinsl 6 Poccuu mexanuueckas msea no cmoumMocmi noaeeblix
pabom bviia 8 6ONBUUHCMEBE CTYUAEE HeBbI2ZOOHA U3-3a DeuleUsHbl pabouux pyk u scusoi cunvl. Cozoanu 6 Hayare 20-
X 20006 omeuecmeeHuvie mpaxmopul «I Homy, «3anoposiceyy, «Mozyny. Hauanu paspabomky koHyenyuu cemericmea
U NPOEeKmMuUposanue 2yCeHUyHvIX mpakmopog «Jlabmpaxy c HegpmanviMu 08yXMaKmHuiMu ogueamenamu. Buiagumu
ocobeHnocmu mpakmopa 01s sxcnayamayuu ¢ Poccuu: pabomaiowuil Ha MANCENbIX COPMAx MONIUBA O8USAMENb U
2YCEHUYHBII X00, NOCKOAbKY MPAKMOp HA 2YCEHUYAx MOdNCem UCNONb308AMbCSA He MONbKO JemOoM, HO U 3UMOU.
(Bvi6oowt) Bulbpanu opuenmupogounvlii nian u3z npeocmaeiennvix Ilpomcexyueti I'ocnnana, npedycmampusarowui
edvce200uyr0 nocmpotixy 0o 600 mpaxmopoe muna «@oposou» 6 Pocmose, 0o 1200 eycenuunvix mpaxmopog 6 50
aowmaounvlx cun 8 Xapvxose u 0o 1600 mpaxmopos @ [lempocpade. OOHaKo cenvbckoe X03aUCMB0 CMPAHbl MAK U He
NOAYYULO PAYUOHATILHBIL MUN mMpakxmopa maccogou @adpuxayuu. He umes kxpeoumos, @ulnyckaiowiue mpakmopa
NPeOnpuUsIMusl Camu He MO2IU MEXAHUUPOBAMb NPOU3B0OCME0. Beaedcmeue amo2co ux npodykyus ocmasanocs 00pocotl
U HU3KOKA4eCMBeHHOU, c1e008amelbHO, MA080CmMpPebO8aAHHOLL Ha celle.

Knrouesvie cnoea: xomuccus no mMpaxmopOCMpPOEHUIO, 2YCEHUYHBIL  MPAKMOp, KOAECHbIl — mMpaKmop,
08YXYUIUHOPOBBIL HEPMAHOU 08ULAMENb, MACCOB0E NPOU3BOOCMBO, OU3ETb.

Ona untupoBaHua: Kapaces A.B. O Bbibope paumoHanbHOro Tuna cenbCKOXO3NCTBEHHOrO TpakTopa Ansi
Poccumn B 1923 r. // TexHnyeckni cepsuc matumH. 2019. N2 (135). C. 208-0.

ABOUT THE CHOICE OF RATIONAL TYPE OF THE AGRICULTURAL TRACTOR FOR RUSSIA IN
1923

Andrey V. Karasyov, Ph.D.(Eng.), research associate,

e-mail: andrey.karasev@nami.ru

Institute of history of natural sciences and equipment of S.1. Vavilov
of the Russian Academy of Sciences, Moscow, Russian Federation

Abstract. The decree «About agricultural mechanical engineering» of April 1, 1921 provided in the organization of
large-lot production of tractors in Russia. (Purpose of research) To analyse history of the choice of rational type of the
agricultural tractor for Russia. (Materials and methods) Created the special tractor commission which chairman was
E.V. Pashkovsky according to the proposal of the chairman Gosplan G.M. Krzhizhanovsky. Except members —
employees of Gosplan and specially invited persons, representatives of Central office of agriculture, Zemplan,
Department of mechanization of People’s Commissariat for Agriculture, Ukrainian council of the national economy,
the Central production office of VSNKh, Glavmetall, Glavprofobr, the Head artillery department, Narkomvneshtorga
participated in it. Developed three production plans of construction of tractors for 1923. Planned release of tractors
like Fordzon and the WD type (caterpillar Hanomag WD Z50, Germany, he is «Communard»). (Results and discussion)
Noted that before World War I in Russia the mechanical draft at the cost of field works was in most cases unprofitable
because of low cost of working hands and manpower. Created in the early twenties the domestic tractors «Gnome»,
«Zaporozhets», «Mogul». Began development of the concept of family and design of Labtrak catarpillars with oil two-
stroke engines. Revealed features of the tractor for operation in Russia: the engine working at heavy grades of fuel and
a caterpillar drive as the tractor on caterpillars can be used not only in the summer, but also in the winter. (Conclusions)
Chose the indicative plan from presented by Promsektion Gosplana, providing annual construction to 600 tractors like
Fordzon in Rostov, up to 1200 catarpillars in 50 horsepowers in Kharkiv and to 1600 tractors in Petrograd. However
agriculture of the country did not receive rational type of the tractor of a mass fabrication. Without having the credits,
the releasing tractors of the enterprise could not mechanize production. Thereof their products remained expensive and
low-quality, therefore, low-demanded in the village.

Keywords: commission on tractor construction, catarpillar, wheel tractor, two-cylinder oil engine, mass production,
diesel.



