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Peghepam. [Ipeonosicunu Hogvle NAAHUPOBOUHBIE PEUleHUsl OCHOBHBIX NPOU3BOOCHBEHHBIX YYACMKO8 U KOMNOHOBKU
NPOU3B00CMEEHHO20 30AHUSL ABMOMPAHCHOPMHBIX NPEONPUAMUL, 6 MOM YUCie ¢ NOMOYHOU op2anusayuel mpyod.
(Lenv uccnedosanus) Paspabomams u 060cHo8amy ayuuiue niaHupogoyHble peuenis OCHOGHbIX NPOU3B00CBEHHBIX
VUACMKO8 A8MOMPAanHcnopmuvix npeonpusmuil. (Mamepuanvt u memoow) I[lonoxcunu @ ocHo8y onmumusayuu
NIAHUPOBOUHBIX PEULeHULl NPOU3BOOCBEHHBIX YUACTNKOE SPADUKO-AHATUMUYECKUEe MEeMOObl UCCLe008aNUs U pacyema.
(Pesynomamol u o6cysicoenue) Ycmanogunu, 4mo HA YHACMKAX eAHCEOHEeBHO20 O00CYIICUBAHUSL U MEXHUUEeCKO20
obcnyocuganust Ne 1, coemewennvlx ¢ padoyumu Mmecmamu HO OUACHOCMUPOBAHUIO CUCHEM U azcpe2amos,
yenecoobpasHo nepemeluieHue agmomooueti Mexcoy ROZUYUAMU C HOMOWbIO NAACMUHYamozo Kougetiepa. ObocHosanu
6b100p KOUHeCMBa Pa3IUdHbIX paboyux mecm. [Ipednoxcuny opeanu3ayuio MOeUHO-04UCTHHBIX PAOOm ¢ OYUCIKOU U
pezenepayuell  OHUCMHO20 pacmeopa, obecneuusarowyro pgdexmuenyio 3awumy oxpyacarowen cpedst. C
UCNOTL306AHUEM NPEOCABIEHHO20 PaHee Memooa 8blO0PA KOMHOZUYUOHHO20 YeHMPA NPOUZBOOCHBEHHBIX YUACTKO8
8blOPAHA ONMUMANLHASL KOMNOHOBKA NPOU3BOOCTNBEHHO20 30AHUSL C PACHOJIONCEHUEM OMHOCUMENbHO YKA3AHHO2O0
YeHmpa CEA3AHHBIX C HUM NPOU3BOOCHBEHHBIX YUACMKO8 U CKAA008. Ommemunu, 4mo KOMROSUYUOHHBIM YEHMPOM
ABMOMPAHCNOPMHO20 NPEONPUSINUSL CLYAHCUM YUACTIOK ROCIMOB020 MEKYUe20 PEMOHMA, OCHAWEHHbII MYRUKOSbIMU
UNU NPOE30HBIMU KAHABAMU U 000PYO0BAHUEM 8 COOMBEMCMBUL C XAPAKMePOM 8binoaHsemblx pabom. [lokasanu, umo
pabomvl O MEXHUUECKOMY 00CIYIcusanuro Ne 2 66udy HeOOIbUOol NPoUu3sBo0CMEEeHHOU NPOSPAMMbL 8bINOJHAIOM HA
Mynukogulx pabouux mecmax. Illpedcmasunu niaHUPOBKU OCHOBHBIX NPOU3BOOCMBEHHBIX YuacmKos. (Bvigoowl)
Ipeonoscennvie mexnuueckue peuleHuss HOGLIUAIOM MEXHUYECKUll YPOBeHb A6MOMPAHCHOPMHBIX NPeOnpusimull,
CB00sIM K MUHUMYMY MPAHCROPMHYIO pabOmy no nepemeyeHuio 00CIyHCUBAEMBbIX U PEMOHMUPYEMBIX U30eaUll BHYMPU
nPOU3800CMBEHHO20 30AHUA U €20 NPOU3BO0CHBEHHYIO NIOWAOD.

Kniouesvle cnosa: npousgo0cmeenHvlll y4acmox, asmompaHcnopmuoe npeonpusimue, HWIAHUPOBKA, YYACMOK
€IHCEOHEeBHO20 0OCTIYIHCUBANUS, NOTNOYHBLE JTUHUU, KOMNOZUYUOHHBII YEHMP, NOCMOBOU MEKYUULl PEMOHN.
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NEW PLANNING SOLUTIONS FOR PRODUCTION SITES OF VEHICLE ENTERPRISES
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Abstract. The article proposes the new planning solutions for the production sites and the layout of the production
building of vehicle enterprises, including with in-line labor organization. (Research purpose) The research purpose is
in developing and justifying the best planning solutions for the main production sites of vehicle enterprises. (Materials
and methods) The basis for optimizing the planning solutions of production sites is the graph-analytical methods of
research and calculation. (Results and discussion) In the areas of daily maintenance and maintenance No. 1, joined
with workstations for diagnosing systems and aggregates, it is advisable to move cars between positions using a plate
conveyor. The article justifies the choice of the number of different jobs. The organization of washing and cleaning
works with regeneration of the cleaning solution, providing effective environmental protection has been proposed. Using
the previously described method of selecting the composite center of production sites, the optimal layout of the
production building with the location relative to the specified center of the associated production sites and warehouses
was selected. The compositional center of the vehicle enterprise is a site of routine maintenance, equipped with dead-
end or travel ditches and equipment in accordance with the nature of the work performed. Maintenance work No. 2 is



performed at dead-end workplaces due to a small production program. The article presents the layouts of the main
production sites. (Conclusions) The proposed technical solutions increase the technical level of vehicle enterprises,
minimize the transport work on moving serviced and repaired products inside the production building and its production
area.

Keywords: production site, vehicle company, layout, daily maintenance site, production lines, composition center,
routine maintenance.
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Pegpepam. B oOannoii cmamve asmopvl NPOOOINCAIOM U3YYEHUE BONPOCOS, CEA3AHHBLIX C NpOBedeHUeM
pecypcochepezarougeli 3K0I0200PUECHMUPOBAHHOU YMUTUZAYUU CeTbCKOXO3AUCMEEHHOU meXHUKU. Akyenm 8 pabome
ObLT coenan Ha nepedudiCHble CPedCcmed, KOmopvle MO2ym Oblmb UCNONIb308AHbI HPU NPOBEOCHUU BCeX YUKIO08
ymunuzayuu. Kax noxazanu pe3yiemamuol Uccie008anutl, NOO0OHbIe CPEOCMBa YeaecooOpastvl U HeOOXO0OUMbL 8 CUTY
yoaneHHoCcmu MHo2ux azpoxosaticms (boaee 60 npoyenmos) om cneyuanusupoOBaAHHbIX NPEONPUMUL MEXHUYECKO20
cepsuca cenvckoxozsiicmeennvix mawun. (Llenv uccreoosanus) Hzyuums memoosbl UCHOIb308AHUSL NEPEOGUICHBIX
cpeocmes (MacmepcKux) OJist ymuau3ayuu mexHuky u 0pyeou npooyKyul 8 pa3iuyHblX OMpAcisix HapOOHO20 X03UCmEd,
0b0cHO8amMb HEOOXO00UMOCMb BKIIOUEHUSI NEPEOGUICHLIX MOOYVICU 6 COCMA8 UHICEHePHO20 000py0osanus no
VMUAUZAYUU CeTbCKOXO3AUCMBeHHOU mexHuKku. (Mamepuanvt u memoowl) Bulnoanunu ucciredosanus o nposedeHuu
VIMUIU3AYUU NPOOYKYUL, BblGeOeHHOU U3 IKCNIYAMAYUY, 8 PA3TUYHBIX OMPACIAX HAPOOHO20 XO3AUCMEA, PACCMOmMpenu
YUKTILL MO0 NPoYecca u COendnu aKyenm Ha UCHOIb308AHUU NEPEOSUNCHBIX MOOYIell NPU NPOGeOeHUU YIMUIUAYUU.
Ipeonoxcunu 018 UCHOIL308AHUSL 8 UHIICEHEPHOU CIPYKIMYPE A2PONPOMBIULIEHHO20 KOMNIEKCA ONpedesieHHble mMunbl
NEePeosUINCHBIX MOOYIel, Oalu UX Kpamxue mexHudeckue Xapakxmepucmurku U pekoMeHoayuu no s@oexmusHomy
npumenenuto. (Pezynomamuol u o6cyscoenue) Ilpedcmasunu peanvhvie CnocoObl UCNONL30BAHUSL MOOYIEU npu
npogedeHuYU YMUiu3ayuy paziuiHslx U008 NPoOyKYuU, 8bl8e0eHHOU U3 IKCniIyamayuu. B pezyriemame nposedenHuix
UCCcre008anuli 0OKA3ANU BO3MONCHOCHb BKIIOYEHUSL U UCTIONIb308AHUSL NEPEOBUNCHBIX MOOYNell Npu OCYUWeCmeieHuu
VMURUZAYUY  CeTbCKOXO3AUCMBEHHOU MeXHUKU 6 o0wull yuxki npogedenus ymuauzayuu. (Boligoowl) Buissunu
HEobXo00uMOoCmy pacuupenus OUanda3oHa UCHOAb308AHUS PA3IUYHO20 000PYO0BAHUS, 8 MOM YUCTE NePeOSUNCHBIX
MoOynel, OecCnUIOmMHbIX J1eMmaAmeNbHblX annapamos, CO8PEeMeHHOU UHDOPMAYUOHHOU Oa3vbl npu GOpMUPOBaAHUU
cucmemvl « CenbXo3peyuriuney.

Knrouesvie cnoea: cucmema ymunuzayuu, nepeosudCcuvlie MoOYau, IKOA02UYecKas 0e30nacHOCMb, PEeMOHMHO-
MeXHUYecKue Npeonpusimusl, UHICEHEPHLIL ON0K, YMUau3amop OblMosblX OMX0008, PeyYuKiIuHe, MOOUIbHbIE
macmepckue.
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Abstract. In the article, the authors continue to study issues related to the implementation of resource-saving eco-
oriented utilization of agricultural machinery. The emphasis in the work is placed on mobile vehicles that can be used
during all types of recycling cycles. Such means are appropriate and necessary due to the remoteness of many
agricultural farms (more than 60 percent) from specialized enterprises of technical service of agricultural machines.
(Research purpose) The research purpose is in studying the methods of using mobile workshops for the disposal of
machinery and other products in various sectors of the national economy, justifying the need to include mobile modules
in the list of engineering equipment for the disposal of agricultural machinery. (Materials and methods) The research
on the disposal of decommissioned products in various sectors of the national economy reviews the cycles of this process
and focuses on the use of mobile modules during disposal. The article proposes types of mobile modules for use in the
engineering structure of the agro-industrial complex, give their brief technical characteristics and recommendations
for effective use. (Results and discussion) The article presents real ways of using modules during the disposal of various
types of decommissioned products. The article proves the possibility of including and using mobile modules in the
implementation of the disposal of agricultural machinery in the general cycle of disposal. (Conclusions) There is the
need to expand the range of use of various equipment, including mobile modules, unmanned aerial vehicles, and a
modern information base in the creating of the Agricultural Recycling system.

Keywords: recycling system, mobile modules, environmental safety, repair enterprises, engineering unit, household
waste disposal, recycling, mobile workshops.
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Pecpepam. Jlumuii-uonnvie 6amapeu npeOcmasisiion cO00U 0CHOGHOU MUN AKKYMYAAMOPA, UCHONb3YEMO20 0151 RUMAHUSL
NMEKMPUPUYUPOBAHHBIX FHEPLOHACHIUYEHHBIX MPAHCHOPMHBIX cpedcms. Macca numuti-uonnvix bamapeii cocmaensem 15-
30 npoyenmog om obwetl maccol MawuHsl. B ux cocmag 6xo0um 3nayumenbHoe KOIU4eCcmeo YePpHuIX U YBEMHbIX MEMAaIIos,
a maxoice Opyeux YeHHuIX MAMmepuanog, Komopuvle no OKOHYAHUIO IKCHIYAMAyuu yerecooOpasHo 60CCMAHABIUSAMDb U
no8mMopHo uchoav3oeams. (Llenv ucciedosanus) Iloxasamy axmyarbHOCMb U NEPCHEKMUBY YIMUIUZAYUU JUMUTI-UOHHBIX
AKKYMYJIAMOPHbIX bamapeti dHepeOHACLIUWEHHOU MEXHUKU, CHAOINCEHHOU dnekmponpugodom. (Mamepuanvt u memoout)
Ommemunu, umo c yeenudenuem o00We20 KOIULECMBA IHEPLOHACHIUYEHHBIX MPAHCNOPMHBIX CPeOCm8 8 HAPOOHOM
xo3sicmee, 8 YACMHOCIU, 8 AZPONPOMBIULTIEHHOM KOMNILEKCe, 6ce Hauje U OCmpee NOOHUMAEMCsl 60NPOC 00 UX He2AMUBHOM
GNUAHUU HA OKPYICAIOWYIO Cpedy 8 KOHYe JICUsHeHH020 yukia. Onpedenunu HeodX00UMOCHb YMUAUZAYUY IKOTOSULECKU
ONACHBIX MAMEPUALO8, KOMOPble UCHOb3YIOMCS NPU NPOU3BOOCHmEe O0emaiel IHEP2OHACHIYEHHIX MPAHCNOPHHBIX
cpedcms, Hanpumep, TUMUU-UOHHBIX Oamapel, Yucio KOMOPuIX U3z 200a 8 200 NOCMOSHHO pacmem. (Pesyromamut u
obcyacoenue) Hazeanu ymunuzayuio tumuti-uoHHslx 6amapeil HOBOU Cepbe3HOU U AKMydaibHOU Npooaemou, KOmopyio
HYJICHO peuamv 8 Camble KOPOMKUe CPOKU 60 6CeX OMPACISIX HAPOOHO20 XO3AUCMEA, GKIIOUAS AZPONPOMBIULIEHHbIU
xomnuekc. I[lpedcmaeiennvle 6 cmamve Memoobl VMULUAYUU OAHHBIX INEMEHMO8 IHEPLOHACHIUEHHOU CAMOXOOHOU
MeXHUKYU YACMUYHO Pewarom yKasauuyo npobnemy. (Bwigoowl) Paccmompennvie Memoobl ymunusayuu Iumuti-uOHHbIX
bamapeil 6 yeiomM Ompaxicaiom peaibHble 603MONCHOCMU UX GHEOPEHUs HA CHeYUANU3UPOGAHHLIX NPEONPUSIMUSX NO



ymuausayuu mexHuKu u ee I2JeMEeHmos U 6 OpcaHU308aAHHbIX yexax (yqacmkax), CO30aHHbIX HA npednpuﬂmuﬂx no
mexHu4eckomy COnpOGOD;‘C@eHMIO MAWUH.

Kniouegvte cnoea: numuii-uonmvie 6amapeu, PeUuUKiune, ymuausayus, 39KOJI02UA, Moay_/lb, 60CCMAHOBIIEHUE,
MEXHON02UYEeCKULL npoyecc, KpuoceHHasl Kkamepa.
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Abstract. Lithium-ion batteries are the main type of battery used to power electrified energy-saturated vehicles. The mass of

lithium-ion batteries is 15-30 percent of the total mass of the machine. They include a significant amount of ferrous and non-

ferrous metals, as well as other valuable materials, which, at the end of its operation, is advisable to restore and reuse. (Research

purpose) The research purpose is to show the relevance and prospects of utilization of lithium-ion batteries of energy-saturated

equipment with an electric drive. (Materials and methods) With the increase in the total number of energy-saturated vehicles in

the national economy, in particular, in the agro-industrial complex, the question of their negative impact on the environment at

the end of the life cycle is increasingly being raised. There is the need to dispose of environmentally hazardous materials that

are used in the production of parts of energy-saturated vehicles, for example, lithium-ion batteries, the number of which is

constantly growing from year to year. (Results and discussion) The disposal of lithium-ion batteries is a new serious and urgent

problem that needs to be solved in the shortest possible time in all sectors of the national economy, including the agro-industrial

complex. The methods of utilization of these elements of energy-saturated self-propelled equipment presented in the article

partially solve this problem. (Conclusions) The considered methods of disposal of lithium-ion batteries reflect the real

possibilities of their implementation at specialized enterprises for the disposal of equipment and its elements and in organized
workshops (sites) created at enterprises for the technical support of machines.

Keywords: lithium-ion batteries, recycling, ecology, module, recovery, technological process, cryogenic chamber.
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Pegpepam. Csoespemennas noozomoeka nouesvt o0 OYOywUl ypoxcati npedcmasiaem cobou 00HY U3 OCHOBHbIX 3404y,
cmoawux nepeo cenvbxo3mosaponpousgooumenimu 8 Amypcxou obnracmu. Cywecmeyem pso NpuyuH, CEA3AHHBIX C
0COOEHHOCIMAMU  €CIMECMBEHHO-NPOU3BOOCMEEHHBIX YCIOBULL Pe2UOHA: NO30HUe CPoKU YOopKku Gupmennot 6000601
KYIbMypbl — COU U 0OUTbHOE BbINAOEHUE 0CAOK08 8 NEPUOD NPOBEOCHUS BECEHHUX U OCEHHUX NOLe8bIX U YOOPOUHBIX pabom.
(Lenv uccaedosanus) llosviuenue s¢pghekmusHocmu Ucnonb308aHUA MAUUHHO-MPAKMOPHBIX azpe2amos npu 60pOHO8AHUU
3a cuem co8epuleHCMBO8AHUS KOHCIMPYKIMUBHO-NEXHOIOSUYECKUX NApAMempos OUcKo8bix bopon. (Mamepuanvt u memoowi)
Paspabomanu ycmpoiicmeo, nosgonsiowee pezyiuposams CYenHoll 8ec 8 cxeme MAuUHHO-MPAKMopHO20 azpe2ama, Ha
Komopoe nonyyen namenm P® Ne 196181. [Ipeocmasunu pomoepaghuu odwux 61008 coedunenus ycmpoucmsea ¢ pamou
0UCK0B01 DOPOHBL, usmepuiu 2ryouny oopadomxku. (Pezynomamsl u 06cysicoenue) Boiagunu, umo 6 ocnosHom éce npuzoonvle
0l 8edenust CelbCKOXO03SUCMBEHHOU O0esiMelbHOCMU Nols 8 00Aacmu  pa3pabomanvl U UCHOTL3VIOMC KPYRHbIMU
CenbXO3MOBAPONPOUIBOOUMENAMU, OCMABUILECS. 3eMelbHble 3aNachl NPEOCMABEHbl CKIOHOBLIMU U METKOKOHMYPHbIMU
NOJAMU, HeDOABWUMYU NO pA3Mepy, HA KOMOPbIX 6edym OesmelbHOCHb KpecmbsHcKue (gepmepckue) xo3siicmed.
Ommemunu, 4mo 8 HeOOILUIUX XO3AUCMEAX MAWUHHO-IMPAKMOPHBILL NAPK COCIMOUM U3 HECKOIbKUX eOUHUY MPaKmopos u
HebOAbUO020 HADOPA CeNbCKOXO3AUCTBEHHBIX MAUWUH 015 KOMIAEKMOBAHUSL MAUUHHO-MPAKMOPHBIX azpecamos. (Bvisoowl)
Bonpoc  nogviuenus  spghexmugnocmu  UCHONL3I0BAHUS  MAUUHHO-MPAKMOPHLIX — depe2amos O KPeCHbSHCKUX
(dhepmepckux) xo3aiicme 8 Amypckot obnacmu akmyaieH u mpebyem Co8peMeHH020 peuieHus. B npedcmaegienHol cmampe
npugenu pe3yibmamol UCCI008AHULL NO HOBLIUEHUIO IPHEKMUSHOCTIU UCTONb308AHUSL MAUUHHO-MPAKMOPHO0 A2pecamd,
cocmosiyge2o u3 mpaxkmopa xiacca 1,4 u oucxoeoti 6opouwt B/[T-3, 3a cuem no@vluieHUss MA2080-CYENHBIX CEOUCE U
VIVUUIeHUS KAUeCmea NOO2OMOBKY NOYEbH.

Knioueevle cnosa: mpaxmop, Ouckogass OOpPOHA, KONeCHOe JHepeemuueckoe cpeocmseo, OOpoHo8aHue, Nouad,
nepepacnpeoeineHue, ma2080-Cyentvie Ce0lUCMad.
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Abstract. Timely preparation of the soil for the future harvest is one of the main tasks facing agricultural producers in
the Amur region. There are a number of reasons related to the features of the natural production conditions of the region:
late harvesting of branded legumes (soybeans) and abundant precipitation during the spring and autumn field and
harvesting operations. (Research purpose) The research purpose is increasing the efficiency of using machine-tractor units
during harrowing by improving the design and technological parameters of disc harrows. (Materials and methods) The
article presents the device that allows adjusting the coupling weight in the scheme of a machine-tractor unit, for which RF
patent No. 196181 was applied. The article also presents photos of the general types of connection of the device with the
disk harrow frame, the processing depth was measured. (Results and discussion) All fields suitable for agricultural activity
in the region have been developed and used by large agricultural producers, the remaining land reserves consist of slope
and small-contour fields, small in size, operated by peasant farms. In small farms, the machine-tractor fleet consists of
several units of tractors and a small set of agricultural machines for completing machine-tractor units. (Conclusions) The
issue of increasing the efficiency of using machine-tractor units for peasant farms in the Amur region is relevant and
requires a modern solution. The article presents the results of research on improving the efficiency of using a tractor unit
consisting of a class 1.4 tractor and a BDT-3 disc harrow by increasing traction properties and improving the quality of
soil preparation.

Keywords: tractor, disc harrow, wheeled power vehicle, harrowing, soil, redistribution, traction properties.
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Peghepam. [Ipoexmuposanue asmomamusupo8aHHvIX OJIOYHO-MOOYIbHBIX YCMPOUCME 051 GbIPAUUBAHUSL CEedcell
BUMAMUHHOU NPOOYKYUU 8 YCIOBUAX 20POOCKO20 CENbCKO20 XO3AUCMBA CMAHOBUMCS AKMYANbHbIM HANPAGIEHUEM
pazeumus. Tononoeuueckas onmumusayus y3108 u O0emanell dMux YCMpoucme No360aUM 3HAYUMENIbHO CHUSUMD
CMoUMOCmb U30enUll, YMEeHbUUMb MAMEPUAN U MACCy U30eaull U COXPAHUms Ux RPOYHOCMb U JcecmKocmy. B cmamuve
npugeny npumep Monoa0cUYecKolti ONMUMU3AUUU pbliaa NPU8o0a MOOYIbHO-POMOPHOU YCMAHOBKYU 015 CUmMu-gepm.
(Lenv uccaedosanus) Onmumuzuposams MonoLo0SULECKU pblude NPUBoo0a MoOYIbHO-POMOPHOU YCMAHOBKU OIS CUMU-
Ghepm, cHuzumb nompebeHue Mamepuaia u, COOMEemMCmMeeHHo, yMenbiuums maccy demanu. (Mamepuanvl u memoout)
Ommemunu, umo 6 Kauecmee CUCeMbl A8MOMAMUIUPOBAHHO20 NPOEKMUPOBAHU ObLIA UCHONL30BAHA NPOSPAMMA
SolidWorks, noszsonsiowas npogooums mMoNnoLOSUYECKYI0 ONMUMU3AYUI0 Oemanel. Yxazaiu, uymo Mmemooamu
U320MOBIEHUST TNONON02UYECKU ONMUMUBUPOBAHHBIX Oemanell Cayscam: aooumushvie mexnoaocuu (3D-newamuv),
MEeXHOA02UY UMbsL, U3L0MOBIEHUE U3 KOMNOUMHLIX MAMepudnog nod OdeleHueM, o00pabomxa pe3aHuem.
(Pe3ynomamul u oocyscoenue) lpusenu smanvl monono2uueckol ONMUMU3ayUL polydaea npusood, 8Kiodarwue é ceos
NnO020MOBKY ABMOMAMUSUPOBAHHO20 NPOECKMUPOBAHUSI 2eOMEMPUlY pbluazd, NPOosedeHuUe CMAMUYecKo20 aHAIU3d
UCXOOHOU MOOenu, co30anue NApamempuyecKol cemxu, o0pabomKy MmMONOI02UYeCKU ONMUMUSUPOBAHHOU MOOeIU
poluaea npugoodq, pesyibmamvl NEPeUYHO20 CMAMUYEeCK020 aHAIU3d, 6bl800 OAHHLIX OSNKP CHMAMUYECKO20
nepemeujerus, bl800 OAHHLIX SNIOP NO 3aNAcCy NPoyHocmu mamepuana. (Beieoowt) Ilo pesyromamam ucciedosanus
macca MmononocuyecKy ONMUMUSUPOBAHHO20 pbluded Npueodd cHusulacy Ha 42 npoyenma, 6cledcmeue 3moco
VYMEHbWUICA 3anac NPOYHOCMU Oemdnu, uYmo Gleyem 3a cobOou yeenuuenue paboyezo nanpsicenus oo 183
mezanackaned. Ho yuumeigas npeden mexyyecmu cmanu 45, nanpsoiceHus ocmaromcs 8 npeoenax O0ONYCHMUMBbIX
snauenutl (530 mecanackaneii).

Knrouesvle cnoea: mononozuueckas OnmMuMuU3ayus, CUCmeMbl aABMOMAMUUPOBAHHO20 NPOEKMUPOBAHUS,
npoepamma SolidWorks, cumu-gepmepcmeo, MoOy1bHO-pOMOPHBIE YCMAHOBKU, Pblude NPUBOOU.
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Abstract. The design of automated block-modular devices for growing fresh vitamin products in urban agriculture is
becoming urgent. Topological optimization of components and parts of these devices will significantly reduce the cost
of products, reduce the material and weight and preserve their strength and rigidity. The article gives an example of
topological optimization of the drive lever of a modular rotary installation for city farms. (Research purpose) The
research purpose is to optimize topologically the drive lever of a modular rotary installation for city farms, to reduce
material consumption and to reduce the weight of the part. (Materials and methods) The SolidWorks program was used
as a computer-aided design system, which allows for topological optimization of parts. The methods of manufacturing
topologically optimized parts are: additive technologies (3D printing), casting technologies, manufacturing of
composite materials under pressure, cutting processing. (Results and discussion) The article presents the stages of
topological optimization of the drive lever, including the preparation of computer-aided design of the lever geometry,
static analysis of the initial model, creation of a parametric grid, processing of a topologically optimized model of the
drive lever, the results of primary static analysis, the output of data plots of static displacement, the output of data plots
for the safety margin of the material. (Conclusions) According to the results of the study, the mass of the topologically
optimized drive lever decreased by 42 percent, as a result, the safety margin of the part decreases, which entails an
increase in the operating stress up to 183 megapascals, but taking into account the strength of steel 45, the stresses
remain within acceptable values (530 megapascals).

Keywords: topological optimization, computer-aided design systems, the SolidWorks, city farming, modular rotary
installations, drive lever.
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Pegpepam. Ilpu obecnevenuu mpancnopmuvix pabom u OGUICEHUU ABMOMOOUNA @ YCI0BUAX NONEPEUHO20 YKIOHA
HepeoKo Npuxo0Uumcs Cmankueamucsi ¢ 3Qhekmom HeKOHMPOIUPYeMo20 nepemewjerus epy3a no niamgopme Ky306da,
4mo Gvi3vieaem nepepacnpedesieHue Hazpy3Ku Ha O8UdICUMent, Haxooswuecs Ha 00HOU KonecHou ocu. Kpome amoeo,
npu nepesosKe CoINYuux 2py308 NPOUCXOOUM UX BbICLINAHUE U3 KY308d, 0CODEHHO CeMSIH CelbCKOXO3SAUCMBEHHbIX
KYIbmMyp, 4mo 6 KOHEYHOM umoze CHudcaem ypodcaunocms us-sa nomepws. (Llenv uccnedosanus) Ilposecmu
IKCHEPUMEHMANbHbIE UCHBIMAHUA YCmMPpOotucmea «Pamounvlil pe2yisamop HaAzpy3Ku» ¢ UCNONb308AHUEM ABMOMOOUS
mooenu KamA3-5350. (Mamepuanvt u memoosr) Ommemunu, umo OOIbUIUE CLOHCHOCTIU BOZHUKAIOM HPU 8bIX00€ U3
cmpost 00H020 U3 dsudicumeneli (nospedcoeHue Uil NPOKOJL Koleca), HaxXo0auWuxcs Ha 0OHOU OCU, HeNOCPEeOCMBEHHO 8
npeoenax nojis, maKk Kax 3aMeHa OGUICUMENS 68 NONIe8bIX YCI0GUAX NPU HATUYUU CIAOOHECYuel NOGEPXHOCMU — OYeHb
mpyooemkas onepayusi. Onpedeaunu, 4mo OOHUM U3 PAYUOHANbHLIX CHOCO006 Npu IKCHIYAMAyuu asmomoounell 8
BbILUEOOO3HAUEHHBIX YCTIOBUAX CLYHCUM ABMOMAMUYECKoe nepepacnpedenenue Hazpy3Ku Ha UCHPABHbIL 08UNMCUMEID,
YUMo N036014€M CHU3UMb GEPIMUKANLHYIO HAZPY3KY HA NOBPENCOCHHBIN OBUNICUMENb U NPOOOIICUMb OBUIICEHUE
aepezama. (Pesynomamul u obcysicoenue) Ilpusenu pesynomamul IKCNEPUMEHMATLHOU NPOGEPKU GIUAHUA PAMOYHOZO
pez2yiamopa Hazpy3Ku, 6blNOJIHeHH020 no namenmy P® Ne 166665, na nonepeunyro ycmouuusocmos epy306020
aemomoduns na npumepe mooenu KamA3-5350 6 ycnosusx cenvbCckoXo3AuCmMEenHo20 npou3eoocmea 6 Amypckol
obnacmu. (Bvieoowl) Paccmompenu akmyanbHOCmb GHeOPEHUS PAMOYHO20 Pe2yIsmopa Ha2py3Ku 05 NPOMbIULIEHHO20
NPUMEHEHUs 8 MEXHON0SUYECKOM Npoyecce NONesvblx ONepayuli 8 azponpoMululieHHoM Komnaekce. llpednazaembiil



PAMOYHDBLU Pe2ysImop HA2PY3KU NPe0Cmasisien coboll 8blCOKOIDDEKMUBHYIO KOHCMPYKYUIO, 001a0aioUyIo 8blCOKOU
HAOEXCHOCMbIO U HU3KOU CcebecmoumMoCcmplo, KOMOPAs NO360Jsem Nepepacnpeoeiums HAa2py3Ky Mexncoy
osudICUMeENAMU, HAXOOSUUMUCS HA OOHOU OCU, NPU 8bIXO0E U3 CIPOST OOHO20 U3 HUX.

Knrouesvle cnoea: KonecHulii O08udcumenb, PAMOYHBILIL pPe2yisamop, HAepY3Kd, aA8moMoOulb, CYEenHoU 6ec,
nepepacnpeodenerue, 3PHexmusHocmy.
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Abstract. When providing transport work and driving a car in conditions of a transverse slope, it is often necessary
to face the effect of uncontrolled movement of cargo on the body platform, which causes a redistribution of the load on
the movers located on the same wheel axle. In addition, when transporting bulk cargo, they are poured out of the body,
especially seeds of agricultural crops, which ultimately increases losses. (Research purpose) The research purpose is
in experimental tests of the "Frame Load Regulator” device using a KamAZ-5350. (Materials and methods) Great
difficulties arise when one of the propellers fails (damage or puncture of a wheel) located on one axis, directly within
the field, since replacing the propeller in the field at the weak surface is a very time-consuming operation. One of the
rational ways to operate cars in these conditions is the automatic redistribution of the load on the serviceable engine,
which allows you to reduce the vertical load on the damaged engine and continue the movement of the unit. (Results
and discussion) The article presents the results of an experimental test of the frame load regulator, made under RF
patent No. 166665, on the transverse stability of a truck on the example of the KamAZ-5350 model in the conditions of
agricultural production in the Amur region. (Conclusions) The relevance of the use of a framework load regulator in
the technological process of field operations in the agro-industrial complex is described. The proposed frame load
regulator is a highly efficient design with high reliability and low cost, which allows you to redistribute the load between
the propellers located on the same axis when one of them fails.

Keywords: wheel propeller, frame regulator, load, car, grip weight, redistribution, efficiency.
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Peghepam. Buvicokas ounamura npouzgo0cmea HO8OU CeNbCKOXO3AUCMBEHHOL MEXHUKU 8 NOCTIeOHUe 200bl CLYHCUM
Pe3VIbmMamom nodmantoz2o evinoanenus Cmpame2uu pa3eumus CelbCKoX03aluCmeeHH020 Mawunocmpoerus 0o 2030
200a. B nacmosiyee epems neobxoouma npopabomra KOMHIEKCHO20 ROOX00d K obOecnedenuio 3¢gdexmuenoco
UCNOTL306AHUSL 8bINYCKAEMOU MEXHUKU HA 6eCb CPOK ee cayoicobl. (Llenv uccredosanus) Hzyuums umerowuiicss onvim
obecneyeHuss peMOHMONPULOOHOCTNU IHEPSOHACHIWEHHOU MEXHUKU U ONpedetumb 03MONCHOCMU O OalbHeliuie2o
COBEPUIEHCINBOBAHUSL CEPBUCHOU CAYHCObL OUepos, nompebumeneil CelbCKOX03AUCMBEHHOU MEXHUKU, BX00SUUX 8
accoyuayuio «Poccneymaury. (Mamepuanvt u memoowt) Ilpogenu ananusz pamee @ulnyckaemou npooyKyuu OJis
MEXHUUECKO20 0OCTYICUBAHUS U PEMOHMA CENlbCKOXO3AUCMBEHHOU MEXHUKU 8 MACMEPCKUX XO3AUCME U NPeOnpusmull,
exoosuyux 6 BO «Cenvxosmexnuxay. Ycmanosunu, umo Ha cogpemennom smane st OAlbHelue20 3hpekmusHozo
UCNONIL308AHUS HOBOU MEXHUKU HEeO0OXO00UMO Npogecmu ONpoc OUNepo8 O HAAUYUU U COCMOSHUU UMEOue20cs
CepsUCcH020 000py008ansl, OUASHOCUYECKUX NPUOOPO8, CIMEHO08 Olisi OOKaAMKU U UCHBINANHUS V3108 U A2pe2amos.
(Pesynemamul u obcyxcoenue) Ilpedcmasunu eapuanm ankemvl 0151 OYEHKU YPOGHS OCHAWEHHOCHMU CEPBUCHBIX
npeonpusmuil, a maxdce NpeonodceHus Oasi  YHUpUKayuu KOHMPOIbHO-OUASHOCTIUYECKO20 U  CEPBUCHO20
obopyoosanus. Omcymemaue KoopouHayuu 8 oonacmu pabom no mexHuyeckoMy 0OCAYICUBAHUIO U PEMOHMY Odaem
onpeodenennble Heeamushblie PUCKU 6 00eCneyeHuU PeMOHmMOnPUeOOHOCIU, OCOOEHHO IHEPLOHACHIWEHHOU MEXHUKU.
(Bb1600vl) Heobxooumo nposéecmu onpoc cep8ucHoul Cayxicovl Ouiepo8 npeonpusimuil CelbXO3MAUUHOCPOCHUs,
8x00sux 8 accoyuayuro «Poccneymawry, na npedmem nanuuus u nompednocmu 0060py008anus 011 NPoedeHUs.
PeCNaMEeHMHBIX pabom no MEXHUYeCKOMY OOCIYICUBAHUIO, BKIIOHAsl peCypCHoe duasHocmuposanue, pemoum. Ha
OCHOBAHUU NOJYYEHHBIX OAHHBIX ONPeOeumb COCHOSHUE UHIICEHEePHOU UHGpacmpyKkmypsl u 0ams peKoMeHOayuu,
no36015I0WUe NOBLICUMb IPPHEKMUBHOCHb UCNOTb308AHUSL HOBOU OMEUECMBEHHOU IHEPLOHACHIUEHHOU MEXHUKU 3d
cuem KOMHAEKCHO20 N0OX00d K 00eCneueHUio bICOKUX NOKA3amenei peMOoHmMOnpu20OHOCIU Ha 8eCb CPOK CILyHCObL.

Knarouesvle cnoea: accoyuayus «Poccneymawy, sHepeoHacwlujenHas MeXHUKA, MeXHUYeckoe O00OCIYlCUBAHUE,
DEMOHM, PeMOHMONPULOOHOCHb, OULeEp.
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Abstract. The high dynamics of the production of new agricultural machinery in recent years is the result of the phased
implementation of the Strategy for the Development of Agricultural Machinery until 2030. Currently, it is necessary to
work out an integrated approach to ensuring the effective use of manufactured equipment for its entire service life.
(Research purpose) The research purpose is to study the existing experience of ‘“Sel’khoztekhnika” to ensure the
maintainability of energysaturated equipment and to identify opportunities for further improvement of the dealer service
of equipment manufacturers belonging to the association "Ros-Spetsmash". (Materials and methods) The article
presents an analysis of previously manufactured products for the maintenance and repair of agricultural machinery in
the workshops of enterprises including " Sel’khoztekhnika ". At the present stage, for the further effective use of new
equipment, it is necessary to conduct a survey of dealers about the availability and condition of existing service



equipment, diag-nostic devices, stands for runningin and testing of components and assemblies. (Results and discussion)
The article presents a version of the questionnaire to assess the equipment level of service enterprises, as well as
proposals for the unification of control, diagnostic and service equipment. The lack of coordination in the maintenance
and repair work gives certain negative risks in ensuring maintainability, especially of energysaturated equipment.
(Conclusions) It is necessary to conduct a survey of the dealer service of agricultural machinery enterprises that are
members of the Rosspetsmash Association for the availability and need of equipment for maintenance, including
resource diagnostics and repairs. Based on the data obtained, determine the state of the engineering infrastructure and
make recom-mendations to improve the efficiency of using new domestic energysaturated equipment through an
integrated approach to ensuring high maintainability for the entire service life.
Keywords: association "Rosspetsmash", energysaturated equipment, maintenance, repair, maintainability, dealer.
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Jlansneeocmounslit 20cyoapcmeeH bl azpapuslii yHUgepcuniem,

2. bnazosewenck, Poccuiickas @edepayusn

Peghepam. EcmecmeeHHO-npou3800cmeentbie yCa08us Amypckoi obracmu xapakxmepusyromcs HAauyuem HU3KUx
memnepamyp 00 munyc 35-40 epadycos no Ilenvcuio 6 3umnuii nepuod 6pemenu. IIpouzeoocmeentvlil Onvim
noKa3vleaem, ymo eblnyckaemvle 6 Hacmosujee epemsi agmomodounu cemeticmea KamA3 ne @ nonnou mepe
a0anmupo8aHvl 071 IKCNIYAMayuu 8 NOOOOHLIX YCI0BUSX, NOIMOMY He MO2YI Peanu308amy 6Ce C0U NOMEHYUATbHbLE
9KCHIyamayuonHvle gozmoxcnocmu. (Lleav ucciedosanus) Iogvicumo d¢hghexmugnocms UCHONLI0BAHUSL ABMOMODUIEL
cemeticmea KamA3-55111 3a cuem ycmanosxku cnocoocmsyrouux noo0epiICaniiio ONMUMaIbHO20 MemMnepamypHoco
peoicuma 8 pabome OONOTHUMETbHLIX YCMPOUCMS, NO360NAIWUX AOANMUPOBaAmb azpecamsl K 3UMHUM YCIOGUAM
axcnayamayuu. (Mamepuanvl u memoost) Onpedenunu, 4mo 0OHUM U3 OCUCMBEHHbIX NPUEMOS CLYHCUM a0ANMayus K
NPUPOOHO-NPOU3BOOCMBEHHBIM YCIIOBUAM IKCIIYAMAYUl, 8 YACMHOCMU, 2UOPAGIUYECKOU U MONAUBHOU CUCHEM KAK
OCHOBHBIX, OMBEUAIOWUX 3d PABOMOCHOCOOHOCb INEMEHMO8, A MAKNCE VIYUUIEHUE NYCKOBLIX KAYECME O8U2amelis
nymem NPUMEHEHUs DeKMPU4ecKux no002pedaroux YCmpoucme u peKynepayuoHHbIX MoOYiel, UCHONb3YIOUUX

meniomy yxooawux 2azoe ogueamens. Mzyuunu cepuiinoiti KamA3-55111 u Kam??-55111, ?2222?222?222227 ?
P22P22222222222222 22222722 2222222222222, 2 22772222222277 2772222227222222227 ?277727222222777



A3-55111, adanmuposanuvlii K HUBKOMEMNEPAMYPHLIM YCAOBUSIM  UCHOAb308AHUS, C YCHAHOBIEHHbIMU
MEPMOINEKMPUYECKUM — NOO00SPEBAIOUUM ~ MOOYIeM,  MENIOAKKYMYTUPVIOWUM  YCMPOUCIEOM — AKKYMYISIMOPHOLL
bamapeu u 1eHmoyHbIM nodozpesamenem Guibmpa epyoou owucmxu monausd. (Pezyromamot u 0ocyscoenue) lpusenu
pe3yrvmamyl UCCIed08anull O NOGLIUEHUIO IPHEKMUBHOCTIU UCNONBL30BAHUS agmomobunel cemeticmea KamA3 npu
ux aoanmayuu K OKCHIyAmMayuu 6 YCIOBUAX HUSKUX mMeMnepamyp OoKpydcaiouezo 8030yxa. (Bwvigoowl)
Paccmampusaemviti  6onpoc  ocobenno axmyaneH 8 —CENbCKOXO3AUCMBEHHOM — NPOU3BOOCMEE  DESUOHO8  C
NPOOOIAHCUMENLHBIM  XOLOOHBIM NEPUOOOM, MAK KAK IKCHIYAMAayus agmomoouneli 6 CenbCKOU MecmHOCHU
SHAYUMENLHO OMAULACIICS OM IKCNIYAMAYUY HA MPAHCROPMHBIX NPEONPUAMUAX U 8 20POOCKUX YCIOGUSIX.

Knrouesvle cnosa: suepeemuueckoe cpedcmeo, asmomobOuib, nooogpesarouee YCmpoucmeo, pPeKynepamueHbsll
MOOYIb, MEenIoma YX00AUUxX 24308, IPHekmusHocnmo.
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HU3KOTEMIIEPaTypHOMY HcHonb3oBanmto // Texmmdeckmit cepsuc mamma. 2022. T. 60. N1(146). C. 71-78. DOI
10.22314/2618-8287-2022-60-1-71-78
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Abstract. The natural conditions of the Amur region are characterized by the low temperatures up to minus 35-40
degrees Celsius in winter. Production experience shows that currently produced KamAZ family cars are not fully adapted
for operation in such conditions, therefore they cannot realize all their potential operational capabilities. (Research
purpose) The research purpose is to increase the efficiency of using KamAZ-55111 family cars by installing additional
devices that help maintain an optimal temperature mode in operation, allowing the units to adapt to winter operating
conditions. (Materials and methods) One of the effective methods is adaptation to natural and industrial operating
conditions, in particular, hydraulic and fuel systems as the main ones responsible for the operability, as well as improving
the start-up qualities of the engine through the use of electric heating devices and recovery modules using the heat of the
exhaust gases. The article presents the serial KamAZ-55111 and KamAZ-55111, adapted to low-temperature conditions,
with a thermoelectric heating module installed, a heat storage device of the battery and a belt heater of the coarse fuel
filter. (Results and discussion) The results of research on improving the efficiency of the use of KAMAZ family cars in their
adaptation to operation in low temperatures were presented. (Conclusions) The issue under consideration is especially
relevant in the agricultural production of regions with a long cold period, since the operation of cars in rural areas differs
significantly from operation at transport enterprises and in urban conditions.

Keywords: energy means, automobile, heating device, recuperative module, exhaust gas heat, efficiency.
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Coroza K. K. Poxoccoeckozo,
2. bnazosewenck, Poccuiickaa @edepayus

Pegpepam. Amypckas obracms — OCHOBHOU CelbCKOXO3AUCMBEHHbIU pe2uoH [lanbHesocmouno2o gedepanbHozo
okpyea. Ilo obvemy gvipaujennoli npodykyuu (cou) Ha 0oaro Amypckou obracmu npuxooumcs ceviute 40 npoyenmos
om ecezo 8an06oz2o cboopa Poccuiickou @eodepayuu. (Llerv uccredosanusy) Hzyuums eausuue ooepyicaroue-
pacnpeoensiioujeco  MoOyIs HA MEXHOAO2UYECKUe Xapakmepucmuky KOJNeCHo20 MPAHCNOPMHO20 —dazpe2ama.
(Mamepuanvt u memoost) Ommemunu, 4mo OCHOBHAS 3a0a4d NPU YOOPKe CelbCKOXO3AUCMBEHHBIX KYAbMYP 8 YCIOBUSIX,
K020a nouga umeem ciabyio Hecywyio CHOCOOHOCMb, 3aKII0HUAEMCs 8 CB0EEPEMEHHOM BblB03€ NOTIYUEHHO20 YPOICASL C
nozeu. Hanuuue craboii necywetl cnocobnocmu nougvl 00bACHAEMCs mem, 4mo 8 nepuod yoopru (agzycm-okmsaops)
sbinadaem Haubovulee KOIUYECMB0 0cadKo8. Buiasuiu, umo oOnum uz cnocobos peuterus 0O03HAYEHHOU 3a0a4u
CILYIHCUM NOGBIULEHUE MA2080-CYENHBIX CEOUCHE IHEPEMUYECKO20 CPedCTNEA 3a CYem PAYUOHATLHO20 PACTIPeOeleHUs
CYenmnozo 6eca Npu yGequdeHuu NIowaou onopvi e2o oeudcumenel. (Pezyromamul u obcyacoenue) Ilpusenu
pe3yIbmamol UCC1e008aHUL NOBLIUIEHUS MA2080-CYENHBIX CBOUCME agmonoe3oa 8 cocmaege agmomoouns KamA3-4350
u npuyena 2[1H-4M 3a cuem ucnonv3o8anusi 00epysicarmeco Mooyis Oas epy308020 AGMOMOOUISL U NOCMAHOBKU
APOUHBIX WUH, YMO Odem BO3MONCHOCMb PACWUPUMb MEXHOI0SUYeCKUe XAPAKMepucmuku aspeama no
NPOXOOUMOCIMU U CHU3UMb MEXHOSEHHOE 8030elicmeue e20 X00080U CUCmeMbl Ha NJI000POOHbIU NOY8EHHbI CAOU 8
dsudicenuu. Yemanosunu, 4wmo npeoiodNCceHHblll Memoo NO360Jisem NOSbICUNb PEATU3AYUI0 MOUHOCIIHbIX U MA206bIX
xapaxmepucmux ogudicumenem na 12-14 npoyenmos no cpasuenuio ¢ ceputinoim KamA3-4350 na apounvix wunax.
(Bvisoowr) Yeenuuenue aghghexmusnocmu mpaHcnopmHo-mexHoI02U4ecKo2o obecneduenus yoopouHo2o npoyecca
603MOJICHO NYMeM NOBbIULEHUSI MA2080-CYENHBIX CEOUCME ABMOMOOUTIS 3a CYEm NEPEPACIPeOeieHUsl CYENHO20 6eCd 8
cucmeme mpaHCNOPMmMHO20 azpe2ama, HenOCPEOCMBEEHHO MENCOY NPUYENOM U A8MOMOOUTIEM.

Knrouesvle cnosa: cyennoti gec, asmomoouns, KamA3-4350, apounsie wunsl, HopmanvHoe 0agienue, 002PyHcarouull
MOOYIb 0151 2pY306020 aemomoouns, npuyen 2ITH-4M, s¢ghpexmusnocme.
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Abstract. The Amur Region is the main agricultural region of the Far Eastern Federal District. In terms of the volume
of grown products (soybeans), the Amur Region accounts for over 40 percent of the total gross harvest of the Russian
Federation. (Research purpose) The research purpose is to study the effect of the loading-distributing module on the
technological characteristics of a wheeled transport unit. (Materials and methods) The main task when harvesting crops
in conditions of the weak bearing capacity of soil is to timely transport the resulting crop out of the fields. The weak
bearing capacity of the soil is because of that during the harvesting period (August-October) there is greatest amount
of precipitation falls. One of the ways to solve this problem is to increase the traction properties of the energy vehicle
due to the rational distribution of the coupling weight with an increase in the support area of its propellers. (Results
and discussion) The article presents the results of improving the traction properties of a road train as part of a KamAZ-
4350 car and a 2PN-4M trailer due to the use of a loading module for a truck and the installation of arched tires. These
make it possible to expand the technological characteristics of the unit in cross-country ability and reduce the
anthropogenic impact of its running system on the fertile soil layer in motion. The proposed method makes it possible
to increase the increasing of power and traction characteristics of the propulsion by 12-14 percent compared to the
serial KAMAZ-4350 on arched tires. (Conclusions) An increase in the efficiency of transport and technological support
of the harvesting process is possible by increasing the traction properties of the car due to the redistribution of the
coupling weight in the system of the transport unit, directly between the trailer and the car.

Keywords: coupling weight, car, KAMAZ-4350, arched tires, normal pressure, loading module for a truck, trailer
2PN-4M, efficiency.
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Bawkupckuii zocyoapcmeennlii azpaphulil ynueepcument,
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Peghepam. [Imuuuii nomem 1 0ONpoCvl €20 YMUaU3ayu — Hacyujuvie npodaemul 106020 NMUYEB0OUecKo20 X0341ICmaa,
NOCKOIbLKY RIMUYULL noMem npedcmasisiem cobou onacHvle omxoovl. B pabome omobpazunu anvmepnamusubwiil cnocod
VIMUAU3AYUY NMUYbE20 NOMema U RONYUeHUs Men080l U INeKMpPUYeckol dHepeuu Ha Oaze 2a302eHepamopHoll
yemanosku. OBOCHO8ANU MAMEMAMULECKYI0 MOOeNb OISl Onpedeienuss napamempos 2a302eHepamopHoll yCmaHo8Ku.
(Lenv uccredosanus) Chusums 3ampamol Ha 9HEP200OecnedeHue Manblx NIMUYE8004eCcKUx (epm nymem ucnoib306anus
2a302enepamopHol YCmaHoexku, pabomaiowel Ha nmudvem nomeme. (Mamepuanvl u memoowt) Ilpumenunru memoowi
MaAmemMamuyecKko20 aHAIU3d, 8 MeopemudecKux UCCLe008AHUAX 3a0eliCB08anl Memoobl CUCMEMHO20 AHANU3a U
cuHme3a, MOOeIUPOBanUs, UCNONb308ANU NOJIOHCEHUSL U 3AKOHbI Mensogo2o baranca u mamemamuxu. Obpabomanu
NOyYeHHble IKCNEPUMEHMATbHble OAHHble C NOMOWBIO MAMEMAMUYecKOU CMAMUCmMuKy ¢ npUMeHeHUuem d1eKmMpPOHHO-
sblyUCIUmMenbHblx Mawut. (Pesynomamor u ob6cysxcoenue) Paspabomanu mexnonozuio ymuauzayuu KypuHo20 nomema ¢
NnonymHou  8vipabomKou meniosou u d1ekmpuyeckol sHepeuu. Onpedenunu xapaxmepucmuxu pabomol
2a302eHepamopHOll  YCMAHOBKU HA HMUYbEM NoMeme, a4 MAaKxice COCMA8 NUPOAUIHO20 2asa: 25 npoyenmos
08YXBANEHMHO20 OKcuoa yanepooa, 18 npoyenmos uemvipexeaienmuozo okcuda yenepoda, 17 npoyenmog
Y2ne600opoono20 paduxana, memnepamypa nupoauza 700-800 epadycos Lenvcua. Cobpanu sKcnepumeHmanbHbwiil
obpasey 2a302eHepAMOPHOLL YCMAHOBKU C YYemOoM XapaKmepucmux nmuybe20 nomema 6 Kkawecmee monauga. (Bovigoowr)
Jlanuas mexuono2us no380AULA peutumy NPoOIeMy YMUIUZAYUL OMX0008 NMUYbe20 NOMemd KaK ¢ IKOJI02UYECKOU, maK



U ¢ MOUKU 3penus IKOHOMUuYecKkou yenecoobpasnocmu. [lpu ymuruzayuu evlpabamueiéaemcs OONOIHUMENbHASA MeNi08as
U JNIeKMPUYeCKas IHep2usl, KOmopas 6yoem Hanpasiena Ha HyxHcobl NPOU3800CMEa NMUYE80O04eCK020 X03AUCMEA.

Knrouesvle cnosa: 2azoceHepamopHas yYCMAHOBKA, KOMmel, MeN108ds JHepeus, Nmuyuii nomem, 6apabauHas
CYUUTIKA, IKONO2USL, IHEPSOCHADIICEHUE, ANbMEPHATNUGHBIU UCTNOYHUK.
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Adelina F. Ibatullina, postgraduate
Bashkir State Agrarian University,

Ufa, Russian Federation

Abstract. Poultry manure and the issues of its disposal are pressing problems of any poultry farm, since poultry
manure is hazardous waste. The paper presented an alternative method for the disposal of bird manure and the
production of thermal and electrical energy on the basis of the gas generator set. The article presents the mathematical
model to determine the parameters of the gas generator set. (Research purpose) The research purpose is in reducing
the cost of energy supply to small poultry farms using a gas generator set powered by bird manure. (Materials and
methods) Methods of mathematical analysis were used; methods of system analysis and synthesis, modeling were used
in theoretical research; provisions and laws of thermal balance and mathematics were used. The experimental data
obtained were processed using mathematical statistics using electronic computers. (Results and discussion) Authors
have developed a technology for the disposal of poultry manure with associated generation of thermal and electrical
energy. The characteristics of the gas generator set on poultry manure, as well as the composition of pyrolysis gas were
studied: 25 percent divalent carbon monoxide, 18 percent tetravalent carbon monoxide, 17 percent hydrocarbon
radical, pyrolysis temperature 700-800 degrees Celsius. The experimental sample of the gas generator set was
assembled, taking into account the characteristics of poultry manure as fuel. (Conclusions) This technology has made
it possible to solve the problem of recycling poultry manure both from an environmental point of view and from an
economic feasibility. During recycling, additional thermal and electrical energy is generated, which can be directed to
the needs of poultry production.

Keywords: gas generator set, boiler, thermal energy, poultry manure, drum dryer, ecology, energy supply, alternative
source.
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Mockesa, Poccuiickaa Deoepayusn

Peghepam. Hcnonvzosanue memaniuyecko2o 10Ma u 0mxo008 pewaenm npooaemvl COXpaneHus npUpoOHsIX pecypcos,
CHUdICaem 3Hepeemuieckue U IKOHOMUYeckue 3ampamul. B mawunocmpoenuu antomunuegvle OPOH3bL — 0OHU U3 CAMbIX
80CMPeD0BAHHBIX, UX NPUMEHAIOM 8 U30enusAx, 20e HeoOX0OUMbl MakKue NOKA3ameau, KAK BblCOKAA NPOYHOCMb U
RAACMUYHOCIb, USHOCOCMOUKOCMb U KOPPO3UOHHAsS cmoiikocmy. (Llenv uccnedosanus) Hzeomoeums naniagoumwli
9NEKMPOO U3 TOMA MEOHBIX CHAAB08, UCCIE008AMb CEOUCMBA U NPOYECChl POPMUPOBAHU NOKPLIMUSA, NOTYUACMO20 HPU
HaueceHuu oanno2o mamepuana. (Mamepuanvl u memoowvr) H3yuunu Muxpocmpykmypy u MUuKpoOmseepooCmy HOKPbIMUS U3
eémopuuHol oponsul. Ilonyuunu mamepuan 015 HANIABKU MeMOOOM 2NEKMPOIPOIUOHHO20 OUCNEPRUPOBAHUS OPOH3068020
noma. Popmuposanu KOMnAxmuwli noay@abpukam u3z NOILYYeHHO20 NOPOWIKA C NOMOWbIO MEXHONIO2UU UCKPOBO2O
NAA3MEHHO20 CHeKAaHusl, KOMOPuIll HAHOCUIU HA CMATbHble 00pasybl MemoooM I1eKMpOUCKpOsol 00pabomxu.
(Pe3ynvmamut u 06cyaicoenue) Hecnedosanue Mukpomeepoocmu ROKpuImuLl HOKA3aio, 4mo nokpuimus u3 6ponsvt bpAXK9-
4 umerom muxpomeepdocms npumepHo 6 1,7-2 paza 6Gonvuie cneueHHOU OPOH3bL, HPU IMOM XAPAKMEPUCUKU 30HbI
MEPMUYECKO20 GIUAHUA U ee HAAUYUe HANPAMYIO 3d6UCAM OM MAmepuania nooiodICKU U Om Mamepuana 31eKmpood.
Onpedenunu, ymo npu ROJYYEHUU MAMEPUAN08 OAHHLIM MeMOOOM MOJCHO KOPPenuposamsv I1eMEHmHbl COCMAs 6
3asucumocmu om mpebyemvix 3a0ay. (Bvigoovl) Buisigunu, umo uzyuaembvlii MAmepuanr nocie UcKpogoeo NiAa3MeHHO20
CNeKaHus COCMOum u3 MeIKOOUCNEPCHBIX 3epeH WApPOo8UOHOU (QOpMbl, 4mo 6lusem HA Napamempuvl HAHECeHUs U
xapaxkmepucmukyu noxpuimus. Ilpu nanecenuu nokpuimus oOHUM U meM Jice INeKMpPoOOM HA PA3IUYHbIE MAPKU CIATU
Xapakmep NOKpbIMus MEHACMCA NPU meX Jice Napamempax HaHecenus Mamepuand.

Knwouesvie cnosa: 10mM MeOHBIX CHIAG08, DNEKMPOIPOIUOHHOE OUCNEPISUPOBAHUE, NOPOUKOSbIE MAMEPUAb,
MUKPOCMPYKMYPaA, MUKPOMBEPOOCMb, UCKPOBOE NIA3SMEHHOE CNEeKaHue, 3IeKMPOUCKPO8ds 0Opabomka.
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THE PROPERTIES OF THE SECONDARY COPPER ALLOY

Anastasiya S. Solov’yeva, engineer;

II’ya V. Romanov, junior researcher;
Roman N. Zadorozhniy, Ph.D.(Eng.),
leading researcher

Federal Scientific Agroengineering
Center VIM, Moscow, Russian Federation

Abstract. The use of scrap metal and waste solves the problems of preservation of natural resources, reduces energy
and economic costs. In mechanical engineering, aluminum bronzes are one of the most popular, they are used in
products where such indicators as high strength and ductility, wear resistance and corrosion resistance are needed.
(Research purpose) The research purpose is to make a surfacing electrode from scrap copper alloys, to investigate the
properties and the coating processes when applying this material. (Materials and methods) The article presents the
microstructure and microhardness of the secondary bronze coating and the material for surfacing by the method of
electroerosive dispersion of bronze scrap. A compact semi-finished product was created from the resulting powder using
spark plasma sintering technology, which was applied to steel samples by electric spark treatment. (Results and
discussion) The study of the microhardness of the coatings showed that the coatings made of bronze BrAZh9-4 have a
microhardness approximately 1.7-2 times greater than sintered bronze, while the characteristics of the thermal influence
zone and its presence directly depend on the substrate material and the electrode material. When getting materials by
this method, the elemental composition can be adjusted depending on the required tasks. (Conclusions) The studied
material after spark plasma sintering consists of finely dispersed spherical grains, which affects the application
parameters and coating characteristics. When applying a coating with the same electrode to different grades of steel,
the coating changes with the same parameters of the material application.

Keywords: scrap copper alloys, electroerosive dispersion, powder materials, microstructure, microhardness, spark
plasma sintering, electric spark machining.
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ONPEJEJEHUE 3®®EKTUBHOM BA3KOCTU KOMIO3UIIMOHHOI'O
MATEPHUAJIA TPUBOTEXHUYECKOI'O HASHAYEHUSA ULTRAN 630CF

Anexcandp Onezosuy ILllumos, acnupanm, unxicenep, e-mail: shitov@vimlab.ru;
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FOnua Anexcanopoena I'onuapoea, HayuHvlil COMPYOHUK
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Mockea, Poccuiickaa @eodepayusn

Peghepam. OcHognvimu memooamu @OpMUPOBAHUS NOTUMEPHBIX KOMHOSUYUOHHLIX MAMEPUanos Ha OCHO8e
MEPMONIACMUYHBIX MAMPUY CAYICAM Tumve noo OdeleHuem u dxkempysus. Bce onu peanusyromesn uepes npoyecc
653K020 MeyeHUs Mamepuaia, npyu KOmopom 603HUKAEm CUNAd 6HYMPEHHEe20 MPEHUsl, XapaKmepuzyemas 8sa3K0Cmbio
pacniaea. [lannvlii napamemp — onpedensiowull npu evloope memoda nepepadbomxu mamepuana 6 uzdenue. (Llenwv
uccnedosanus) Onpedenums eenuduny 3@pexmusHoll 653K0CMiU KOMROSUYUOHHO20 MPUDOOMEXHUUECKO20 MAmepuaia
mapxu ULTRAN 630CF na ocrose noauamuoda 8 3a8UcCUmMoCmit 0m memnepanmypol U GeIUYUHbL NPUTONCEHHOU HASPY3KU.
(Mamepuanvt u memoowr) Obpaszyvt npedcmasiinu cobou epanyavi ULTRAN 630CF. Peonoeuueckue ceolicmea
ULTRAN 630CF uzmepsanu npu nomowu sxkcmpy3uonnoco niacmomempa IITP-JIAB-02. Dxcnepumenm cocmosin 8
oyeHke IPOeKMuUHOL BAIKOCMU MaAMEPUald npu GapbUPOSAHUY MEMNEPAMYp U OelCmBYIOuUX HAZPY3OK.
Temnepamypy naecpesa 06paszyosé uxcuposanu na snavenusx 250, 270 u 290 epadycoe Lenvcus. Ipu uzmepenusx
8APbUPOBAILACH CKOPOCHb COBUSA PACNAABA C NOMOWbIO YCIMAHOBKU 2PY308 pasiuunot maccsl: 3,8; 5, 7 KUunoepammos.
(Pezynemamul u obcyscoenue) Ha ocnoge nonyueHHwbIX IKCHEPUMEHMANbHLIM NYmMeM OAHHbIX GbINOIHUNU pacyem
3HaueHus 6A3Kocmu u npeocmasuiu epaguueckyro uumepnpemayuio. C yeenuuenuem memnepamyp U HA2PY30K
8s3K0Cmb mamepuana nadaem 00 6,1 pas. BuusHue eiuuunvl HA2PY3KU 3aMEMHO MONbKO npu memnepamype 250
epadycog Llenvcus, ymo cesa3aHo ¢ APKO 8blpadiceHHol anomanuel gsaskocmu. Ilpu memnepamypax 270 u 290 epadycos
Lenvcusa nanpsicenuss coguea mauivl, Mamepual medem ¢ NOCMOSHHOU a3kocmuio. (Bvisoowt) Baskocms ULTRAN
630CF chudxcaemcs no AUHEUHOU 3A6UCUMOCIU C POCIOM MEMNepamyp U HA2py30K, 4mo 2080PUM 0 €20 GblCOKOU
CMAabUILHOCMU U WUPOKOM CNEKmpe Memo008 nepepadbomu. IKCmpy3us, Iumve noo oasieHuem, npeccoganue, 3D-
neyameo.

Knrouesvie cnoea: KOMROZUYUOHHBIIL MAMeEPUAn, NOIUAMUO, YeAepoOHble BOJIOKHA, GA3KOCMb, MpeHue,
U3HOCOCMOUKOCMb.
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THE EFFECTIVE VISCOSITY OF TRIBOLOGICAL COMPOSITE MATERIAL ULTRAN 630CF

Aleksandr O. Shitov, postgraduate, engineer;

Roman Ya. Kazberov, postgraduate, engineer;

Yuliya A. Goncharova, researcher

Federal Scientific Agroengineering Center VIM,

Moscow, Russian Federation

Abstract. The main methods of forming polymer composite materials based on thermoplastic matrices are injection
molding and extrusion. All of them realize the process of viscous flow, in which an internal friction force occurs,
characterized by the melt viscosity. This parameter determines the method of processing the material into a product.
(Research purpose) The research purpose is to determine the value of the effective viscosity of a composite tribotechnical
material ULTRAN 630CF based on polyamide, depending on the temperature and the applied force. (Materials and
methods) The samples were granules of ULTRAN 630CF. The rheological properties of ULTRAN 630CF were measured
using an extrusion plastometer PTR-LAB-02. The experiment consisted in evaluating the effective viscosity of the material
with varying temperatures and operating loads. The heating temperatures of the samples were 250, 270 and 290 degrees
Celsius. During the measurements, the melt shear rate varied by installing loads of various weights: 3.8, 5, 7 kilograms.
(Results and discussion) Based on the data obtained experimentally, the article presents the calculated viscosity value and



a graphical interpretation. With increasing temperatures and loads, the viscosity of the material drops to 6.1 times. The

influence of the load value is noticeable only at a temperature of 250 degrees Celsius, which is associated with a viscosity

anomaly. At temperatures of 270 and 290 degrees Celsius, the shear stresses are small, the material flows with a constant

viscosity. (Conclusions) The viscosity of ULTRAN 630CF decreases linearly with increasing temperatures and loads, which

indicates its high stability and a wide range of processing methods. extrusion, injection molding, pressing, 3D printing.
Keywords: composite material, polyamide, carbon fibers, viscosity, friction, wear resistance.
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Peghepam. B cospemennom pemoHmMHOM HNPOU3B0OCMEE UCHONBIVIONM MAMEPUATbL, USMEHAIOWUe CMPYKmypy
NOBEPXHOCHO20 CNOSL NPU UX MeXaHUYecKou obpabomxe, npugoosawell K 3HAYUMENTbHOMY CHUICEHUIO ad2e3uu
NOKpuIMUsL ¢ OCHOB0IU U PACHPOCMPAHEHUIO OCAMOYHBIX HANPANCEHUN NOONONCKU 6 NOKpvimuu. B pezynrvmame
HaO00aemcs NOGbIUEHHOEe MPEeuUH000Pa308aHue NOKPLIMUs, 4Mmo HAKIA0bleaem CYUecmeeHHble 0SPaAHUYeHUsl Ha
NpUMEHeHUe MEeXHON0UU 2aNbBAHUYECKO20 0Cadcoenus npu goccmanogienuu oemaneu. (Llenv uccredoosanus)
Buvibpamv  éapuanm uuciennozo pacyema napamempos UNUHOETbHO20 V31d UHCMPYMEHMATbHOU 20106KU OIS
HaHeceHUs: OUCNEPCHO-YNPOYHEHHBIX 2ANbEAHUYECKUX KOMNOZUYUOHHBIX NOKPLUNULL HA OCHOBE XPOMA, NO360ISI0UWULL
nonyyams NOKPbIMUsL C 3A0AHHOU 8eauyunol wepoxogamocmu. (Mamepuanvt u memoowvt) Cnpoekmuposaniu no
pe3yrbmamam  pacyemos U U320MOGUNU CHeYUATbHYIO YCMAHOBKY OJs HAHeCeHUsi OUCHEePCHOYNPOYHEHHbIX
2ATbBAHUYECKUX KOMNOZUYUOHHBIX NOKpbimuil. Ommemuau, 4mo Ha YCMAHOBKe O3MONICHO UMEHeHUe NapamMempos
ocadicoeHUss KOMHO3UYUOHHO20 NOKPLIMUA 8 Wupokux ouanazouax. (Pezynomamer u obcyxcoenue) Ilpednoscunu
aneopumm pacuema ¢ UCHONb30BAHUEM YUCLEHHBIX Memo008, Napamempos KoaeOanus epawaie2ocs WnuHoes
UHCMPYMEHMANbHOU 20A06KU OISl PASIUYHBIX KOHCMPYKMUGHBIX 8APUAHMOS WNUHOETbHBIX V37108, PEalu3yemblil C
UCNOML30BAHUEM DNIEKMPOHHO-8BIHUCTIUMENbHOU Mawunbl. Tlokazanu, wmo pacuem wnUHOEIbHO20 V31d CYUeCmEeHHO
obne2uaemcsi npu UCHONb308AHUU MEMOOA HAYAILHBIX NAPAMEMPOs8 8 MAMpuiHoU gopme. Memoo noszgonsem ceszamo
napamempusl WNUHOEIbHO20 Y31d 6 HAYAIbHOM CedeHUuu (Ha NnepeoHem KOHYe WNUHOeNs) C aHATIOSUYHBIMU
napamempamu 8 1060Mm Opy2om ceueHuu. (Bvisoovl) DKcnepumenm nokazan, ymo nposedeHHbvle paciemvl OKA3aNUcCh
BEPHBIMU. NPeONa2aemMblil MEmoO HAHeCeHUsI OUCNEPCHO-YRPOUHEHHbIX NOKPLIMULL N0360Jisiem 00pabamvleams 0emau
7-8 Keanumema MOYHOCMU PA3MEPHLIMU  OUCHEPCHO-YNPOUHEHHbIMU — 2ANbBAHUYECKUMU — KOMNOSUYUOHHBIMU
NOKpulmusiMu 0e3 Mexanudeckol oOpabomxu ¢ uepoxo8amocmvlo NOGEPXHOCHU NOKPLIMUSL HA OCHOBE XPOMOBOLU
mampuywt pasrotl 0,02-0,04 muxpomempos npu monwunax nokpvimust om 20 0o 300 mukpomempos.

Knrouesvie cnosa: uncmpymenmanvhdas 20106Kd, YpaeHeHue C80000HbIX KoAe-0anull, WNUHOETbHBIN Y3el,
KOMNO3UYUOHHBIE NOKPBIMUSL, UUEPOXO0BAMOCHD.
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Abstract. In modern repair production, materials are used that change the structure of the surface layer during their
machining. This leads to a significant decrease in the adhesion of the coating to the substrate and the spread of residual
stresses of the sub-strate into the coating. As a result, the coating cracks much often, which imposes sig-nificant restrictions
on the use of galvanic deposition technology in the restoration of parts. (Research purpose) The research purpose is to select
a variant of numerical cal-culation of the parameters of the spindle assembly of the tool head for the application of dispersed-
hardened galvanic composite coatings based on chromium, which allows obtaining coatings with a given roughness.
(Materials and methods) Based on the re-sults of calculations, there were manufactured a special installation for applying
dis-persed-hardened galvanic composite coatings. It is possible to change the deposition parameters of the composite coating
in wide ranges at the installation. (Results and discussion) The article proposes the calculation algorithm using numerical
methods, parameters of oscillation of the rotating spindle of the tool head for various design variants of spindle assemblies,
implemented using an electronic computer. The calcu-lation of the spindle node is significantly facilitated when using the
method of initial parameters in matrix form. The method allows you to link the parameters of the spin-dle node in the initial
section (at the front end of the spindle) with similar parameters in any other section. (Conclusions) The experiment showed
that the calculations were correct: the proposed method of applying dispersed-hardened coatings allows pro-cessing parts
of 7-8 accuracy quality with dimensional dispersed-hardened galvanic composite coatings without mechanical treatment
with a coating surface roughness based on a chrome matrix equal to 0.02-0.04 micrometers with coating thicknesses from
20 to 300 micrometers.

Keywords: tool head, equation of free vibrations, spindle assembly, composite coat-ings, roughness.
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Pegpepam. [na pemonma Oemanei, noOGEPUIUXCA UZHOCY, CYUWECBVIOM DASIUYHBIC MEXHOA02UU U Memoobl
80CCMAHOBIEHUSA, OOHAKO MEXHOL02UIO INEKMPOUCKPOBO2O HAPAWUBAHUSL NPUHATNO CYUMAMb YHUBEPCATbHBIM MEMOO0OM
07151 60ccmanoenenuss uzoenuu. Mccnedoganus no onmuMu3ayuu peicumos HaHeceHus noKpulmuil npedcmasiaion cooou
akmyanvHylo 3adayy. (Llemv uccneoosanus) Ilposecmu ananuz 6IuUAHUSA  CKBANCHOCMU MOKA HA  MOIWUHY
INEKMPOUCKPOBO2O NOKPIMUSL, ONPEOeums GIUAHUE KANCO020 NOCLe008AMENbHO HAHECEHHO20 CNOS HA CYMMAPHYIO
MONWUHY NOKPLIMUSA, 0amb ONUCAHUE NOTYUEHHBIX Pe3VIbmamos; OYeHUms Wepoxo8amocms 00pa3yemvlx NOKPuIMulL.
(Mamepuanvt u memoowv) Hanecnu nocnedosamensvro 10 cnoes oas onpedenenuss 6usHUA KAHCO020 HAHECEHHO20 COA 8
CYMMAPHYIO MOSWUHY NEKMPOUCKPOBO2O NOKPLIMUS HA YembIpeX PedcumMax pabomsl ckeaxcnocmu moxa. Mcnonvzosanu
ona Hapawusanus Huxenesviti cnaae ERNiCr-3, pescumbl ck8adicHocmu moxa meHsaiu 6 npedeiax om I 0o 4 npoyenmog
npu nocmosuHol yacmome moxa 250 eepy u nocmosuHom Hanpscenuu 48 6oabm. Ycemanosunu, umo cpedHee 3HaueHue
9eKMPOUCKPOBOU 0bpabomku no epemenu Hanecenuss 10 cnoes na 3aecomosxy cocmasuno 3 munymul. Ilpogenu oyenxy
WepPoxXo8amocmu Ha 06pazyax NOKpuimull npu nomowu npogunocpap-npoguiomempa «Abpuc-IIM7y. (Pesyromamor u
obcyocoenue) Tloxazanu, ymo npedsapumenvhvlli H0002Pe8 INeKMpPoOd ONACONPUANHO GIUAEN HA POCH MOSUWUHBL
9eKMPOUCKP06020 Hapawueanus. Tlpu cxeadcnocmsax moka paguvix 1 u 2 npoyenma noayuaemas hopma noKpbimust
umena NAOCKull U0, a NMpu CKEANCHOCMU MOKa 3 u 4 npoyeHma NOKpblmMue uMenio RUpamMudaibHylo Gopmy, umo
00vicHAemcs 0bpazosanuem Ooee 21yOOKUX JYHOK ¢ HANIBIBAMU U DOlee 2pYObIM HANOJCEHUEM MAMepUuanld 1eKmpood
Ha nogepxHocmv uzdenus, nociedylouue Hapawusaemvlie CiOU NPUXOOAMCS HA BEPUIUHBL MOYEUHBIX YUACMKO8
obpazyemvix HeposHocmel. (Buvieoov) C  yeenuuenuem CK6ANCHOCMU TMOKA HPOU3BOOUMENbHOCHL HAPAWUBAHUS
sozpacmaem. Ilpu nepexode co ckgaxcHocmu moxa 3 npoyeHma Ha CK8ANCHOCHb MOKA 4 NPOYeHma moawuHa NOKpblmus
6o3pacmaem Ha 44 npoyenma.

Knrwouesnie cnosa: snekmpouckposas 0opabomxa, suepaus paspaoa, 1eKmpouckpo8oe Hapawueanue, NOBEPXHOCMy,
MOoWUHaA.
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Abstract. For the repair of parts that, there are various technologies and methods of restoration, however, the

technology of electric spark buildup is considered to be a universal method for restoring products. Research on the

optimization of coating modes is an urgent task. (Research purpose) The research purpose is analyzing the effect of the

current duty cycle on the thickness of the electric spark coating, determining the supplement of each sequentially applied

layer on the total thickness of the coating; describing the results; assessing the roughness of the coatings formed.

(Materials and methods) Ten layers were applied sequentially to determine the supplement of each applied layer in the

total thickness of the electric spark coating in four duty cycles. Nickel alloy ERNiCr3 was used for the build-up, the duty

cycles were changed from 1 to 4 percent at a constant current frequency of 250 hertz and a constant voltage of 48 volts.

The average value of electric spark treatment for applying ten layers to the workpiece was 3 minutes. The roughness

was assessed on the coating samples using a profilograph profilometer "Abris-PM7". (Results and discussion) The

preheating of the electrode favorably affects the growth of the thickness of the electric spark buildup. With a duty cycle

equal to I and 2 percent, the resulting coating shape had a flat appearance, and with a duty cycle of 3 and 4 percent,

the coating had a pyramidal shape, which is explained by the formation of deeper wells with surges and a coarser

overlay of the electrode material on the surface of the product; subsequent layers being built up fall on the tops of the

Jformed irregularities. (Conclusions) With an increase in the duty cycle, the capacity of the build-up increases. When
switching from a duty cycle of 3 percent to one of 4 percent, the coating thickness increases by 44 percent.
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aKademuu HAayk,
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Hayuno-uccnedoeamensckuil agmomoouIbHlil U A6MOMOMOPHbLIL

uncmumym HAMH, Mockea, Poccuiickaa @edepayusn

Peghepam. [locmuowcenus 6 ouzenecmpoeHuu ObII0 peuieHo UCNONb308ams OJisl CO30AHUSL NEPBbIX OMeYeCmEeHHbIX
ouzeneti 013 MPAaKmopo8 mMaccosozo npou3goocmsed. Coxpanenue mexHoI02ULEeCKUX pA3Mepo8 Npu Npou3eoocmee
ou3zens no360JA10 UCNOIb308AMb OCHOBHOE 000PY008aHUE OMeYeCBEHHbIX 3480008, UMEBLUUX CINAHKU C HCeCTNKUMU
wnunoenamu. (Lenv uccrnedosanusy) Ycmanosumv Kniouesvle MOMeHMbl, NoeuuAswUe Ha cosoanue Hayunviv
ABMMOMOMOPHBIM UHCIMUMYMOM NEPEbIX MPAKMOPHLIX Ousenell, 6b100p Muna u Xapaxmepucmux dmux ogueamesel,
8bIABUMb (hakmopul, oKazaguiue 8030elcmaue Ha BONIOWeHUe OAHHLIX KOHCMpPYKyull 6 memanne. (Mamepuanvr u
Memoovl) Hcnoav3osanu 0okymenmsl, xpanawuecsa ¢ ¢onoax Poccuiickoeo 2ocydapcmeennozo apxueéa 3KOHOMUKU,
nevamuvle UCMOYHUKU NEPUOOUYECKUX MeXHUYecKux uzoauuti, mpyovl Hayuno-ucciedoeamensckozo mpakmopHo2o
uHcmumyma, mamepuansl u3 ¢onoos Hayuno-ucciedosamenvcrozo myses Hayunoeo asmomomoprnozo uncmumyma.
(Pezynomamol u obcyscoenue) Ommemunu, umo Hayunwiii asmompaxmopHulil uHcmumym npoeooul pabomsl no
KOHCMPYUposanuio ouseneti coemecmuo ¢ Xapvxkogckum u Cmanunepadckum mpaxmopruimu 3agodamu. Koncempyxyus
ousens 00INCHA ObLIA COOMBEMCMBO8AMb 000PYO08aAHUI0 3a60008. Onpedenunu, 4mo npu 8blOope Mamepuaios 0s
NPOEKMUPYemozo OU3eib-Momopa MakCUMAIbHO UCNOIb308ANIACy CREYUDUKAYUSL MATNEPUALO8, NPUHATNASL HA 3A600e.
(Bvisoowy) Hcnvimanus onvimuvix 00paszyoe ouszeneil Hayunoeo asmomomopnozo umcmumyma noKasanu, 4mo
OCHOBHOU NPoOIEMOlL NPU CO30aHUYU OU3eNs CIMAU MAMEPUATbL, UX MEPMO0OPAOOMKA U KAYeCMB0 U320MOGAEHUSL.
Tocmpoenuwiii ¢ UCNOAL308AHUEM UMEHOWUXCS MEXHOA02UL OU3eNb He Mo2 pabomams 0e3 3HAYUMENbHbIX USHOCO8 U
asapuil. /lemanu ouzens mpeboganu Ooabwiol MmoyHocmu 8 obpabomrke. Bviiu Heobxo0umbl muyamenbHulil NO0OOP
cmaret, cneyuaibHas mepmuieckas oopabomxa 2uv3, nopuiHesvix koney. OObIYHO UCNOTb3YeMOe HA MPAKMOPAX U
ABMOMOOUTIAX MOMOPHOE MACIO MAKA’Ce He NOOXOOUNLO 015 OUZEAbMOMOPOE C UX BbICOKUM HANPSAICEHUEM 8 MPYUUXCS
Odemansx. [uzenu mpe6o6anu UCKIOUUMETbHO YUCHOE MONIUBO, KOMOPOE HYHCHO ObLIO 0UUAMb NpU NPOU3BOOCMEE.

Knrouesvie cnosa: ouszenb, mpaxmopmuwvlil ousenv, Hayumwili aemompaxmopuwiti uHcmumym, XapbKoecKull
mpaxkmopuwili 3a600, Cmanunepaockuil mpaxmopnuwtii 3a600, HATU-CT3-M-7, HATHU-M-7, mpaxmop «Komcomoneyy,
Ou3enbHbIl KOHKYPC.
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Abstract. It was decided to use the achievements in diesel engineering to create the first domestic diesel engines for
mass-produced tractors. The preservation of technological dimensions in the production of diesel made it possible to
use the main equipment of domestic factories that had machines with rigid spindles. (Research purpose) The research
purpose is to establish the key points that influenced the creation of the first tractor diesel engines by the Scientific
Automotive Institute, the choice of the type and characteristics of these engines, to identify the factors that influenced
the embodiment of these structures in metal. (Materials and methods) The article presents the sources stored in the
funds of the Russian State Archive of Economics, printed sources of periodicals, works of the Tractor Research Institute,
materials from the funds of the Research Museum of the Scientific Automotive Institute. (Results and discussion) The
Scientific Automotive Institute carried out work on the design of diesel engines together with the Kharkov and Stalingrad
tractor plants. The design of the diesel engine had to match the equipment of the factories. When choosing materials for
the designed diesel engine, the specification of materials adopted at the plant was used to the maximum. (Conclusions)
Tests of prototypes of diesel engines of the Scientific Automotive Institute showed that the main problem when creating
a diesel engine were materials, their heat treatment and manufacturing quality. Built using existing technologies, the
diesel could not operate without significant wear and failures. Diesel parts required great precision in processing.
Careful selection of steels, special heat treatment of sleeves, piston rings, etc. were necessary. The engine oil commonly
used on tractors and automobiles was also not suitable for diesel engines with their high stresses in rubbing parts.
Diesels required exceptionally clean fuel, which had to be cleaned during production.

Keywords: diesel, tractor diesel, Scientific Automotive Institute, Kharkiv Tractor Plant, Stalingrad Tractor Plant,
NATI-STZ-M-7, NATI-M-7, tractor "Komsomolets", diesel competition.
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