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Peghepam. Paccmompenu 8onpocst no YNpasienuro mexHuieckumM coOCMosHUeM CelbCKOX03AUCMBEHHOU MEeXHUKU C
npumenenuem cucmem yugpogozo monumopunea. Oyenunru KOMUIAEKC MEXHUYeCKUXx iU HpocpaMMHbIX peulenull,
YCMPOUCMB0 No cOOPy KOHMPOIUPYEMbIX RAPAMEMPO8 U AHATUTNUYECKOE HPOSPAMMHOE 0becneyeHte, N0360sI0uuUe 8
pedcumMe peanbHo20 8PeMeHU OMCIEeNHCUsAmy Kiroyedvle napamempsl pabomvl mpakmopa John Deere 8420. (Llenv
uccneoosanus) Paspabomames memoo ynpasienus mexHudyeckum COCMOAHUEM CelbCKOXO3AUCMBEHHOU MEeXHUKU Ha
0CHOBE YUPPOBO2O MOHUMOPUHEA OISl HOBBIUUEHUSL €€ HAOEICHOCTU U IKOHOMUYeCKoU 3 hexmusnocmu. (Mamepuansi
u memoowt) T[lokazanu, 4mo npoSPAMMHO-ANNAPAMHBINL KOMIIEKC YUPPOBO2O MOHUMOPUH2A BKIIOYAEm 8 CeDs OAMYUKU
Quzuueckux napamempos (memnepamypul, 0asienus, GUOpayuU, Hazpy3Ku, pacxoda monauga u op.), Mooyiv coopa u
nepeoaiu OaHHbIX (MeAeMamuyeckutl mepMUuHa), KaHai 6ecnpo8oOHOll C853U, CePEEPHYIO NIAM@OpMY OIS XPAHEHUS.
u obpabomxu ungopmayuu. Ilpumenunu 0ns cOOpa OAHHLIX CMAHOAPMUIUPOBAHHbIE UHMepghelicbl OOPMOoBol
INEKMPOHUKY MPAKMOPO8 U SHeWHue uzmepumenvvle mooyau. Ocyuecmeuny anaiumuieckyrw oopabomky c
NOMOWbIO  CHEYUATUSUPOBAHHO2O NPOSPAMMHO20 0becnedenus, peanusyloue2o areopummbsl npeosapumenbHou
purempayuy, Hopmanuzayuu OAHHLIX. {15 NPOCHOZUPOBAHUS MEXHUYECKO2O0 COCHMOSHUS UCNOAb308AU MemOoObl
MAWUHHO20 00YYeHUs: HeUPOHHbIe cemu (PeKyppenmuble U C6EPMOUHbIE), AN2OPUMMbL KIACCUGUKAyUU U pecpeccull, a
maxoice mooenu epemenHou ounamury. (Pesyromamor u o6cyscoenue) Iloomseepounu s¢pgpexkmuenocme nepexoda om
PeCNaMEHMUPOBAHHO20 MEXHUUECKO20 0OCIYHCUBAHUS K CIMpAme2ull «N0 (aAKMULeCKOMY COCOSHUIO», NO360AAI0Uel
MUHUMUZUPOBAMb GHENTIAHOBble NPOCMOU, COKPAMUMb U30bIIMOYHbIE peclamMenmuble pabomuvl, YEeauuums oougio
OKCHIYAMAYUOHHYIO 20MOSHOCMb napka Ha 10-15 npoyenmog 3a cuem onepamunoeo noayueHus OUacHOCMUYecKoll
ungpopmayuu. (Bvieoowst) L{ughposoii monumopune mexnuuecko20 COCMOSHUSA MPAKmMoOpa No360Js.en NO8bICUMb €20
IKCNILYamayuoHuy1o sgpgexmusnocmov na 12-16 npoyenmos, yeeauuumv MmexcpemoHmuyio Hapabomky ua 10-15,
COKpamumy 3ampamsl Ha peMOHm 00 25 NpOYeHmos, YMeHbUUMb YaCmMOmy OmKA308 Y3108 U acpe2amos 8 2-3 pasa.

Knrouesvle crosa: cenbckoxo3aicmeeHnas mexuuxa, yupposoi MOHUMOPUHS, MeXHUYecKoe coOCmosHue, 0amyuKy,
menemMamuyeckuti mepmMuHa, Hetiponnble cemi.
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Abstract. The issues of managing the technical condition of agricultural machinery using digital monitoring systems
were considered. We evaluated a set of technical and software solutions, a device for collecting controlled parameters
and analytical software that allows real-time tracking of key parameters of the John Deere 8420 tractor. (Research
purpose) The research purpose is developing a method for managing the technical condition of agricultural machinery



based on digital monitoring to increase its reliability and economic efficiency. (Materials and methods) It was shown
that the software and hardware complex of digital monitoring includes sensors of physical parameters (temperature,
pressure, vibration, load, fuel consumption, etc.), a data collection and transmission module (telematic terminal), a
wireless communication channel, a server platform for storing and processing information. Standardized on-board
electronmics interfaces of tractors and external measuring modules were used to collect data. We carried out analytical
processing using specialized software that implements algorithms for pre-filtering, data normalization. To predict the
technical state, machine learning methods were used: neural networks (recurrent and convolutional), classification and
regression algorithms, as well as temporal dynamics models. (Results and discussion) Confirmed the effectiveness of
the transition from regulated maintenance to the strategy “on the actual condition”, which allows to minimize
unscheduled downtime, reduce redundant routine work, increase the overall operational readiness of the fleet by 10-15
percent due to prompt receipt of diagnostic information. (Conclusions) Digital monitoring of the technical condition of
the tractor allows to increase its operational efficiency by 12-16 percent, increase inter-repair work by 10-15, reduce
repair costs by 25 percent, reduce the failure rate of components and assemblies by 2-3 times.

Keywords: agricultural machinery, digital monitoring, technical condition, sensors, telematics terminal, neural
networks.
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Hccreoosanus evinonnenst 6 pamkax 2ocyoapcmeennoeo sadanus Munobprayku Poccuu FGUN-2025-0002.

Asmoput evipascaiom baazodaprnocms uneny Ipesuouyma PAH, akaoemuxy PAH A.FO. Hsmaiinosy,
akademuxy-cekpemapio Omoenenus ceabckoxoszaticmeennvix Hayk PAH, axaoemuxy PAH A.11. Jlo6auesckomy u
PYKOBOOUMENO CeKyuy Mexanuzayuu, snexmpuguxayuu u agmomamuzayuu OmoeneHus: cenbCKOX03alUCTNEEeHHbIX HAYK
PAH, axaoemuxy PAH A.C. [lopoxogy 3a 6cecmoponnee codelicmeue 68 npogederuu 0aHH020 UCCIe008AHUSL.
OmoenvHas 61a200apHOCHb 8bIPANCAECSL PYKOBOOUMENIM U CREYUATUCINAM CENIeKYUOHHO-CEMEHOB0OYECKUX
Opeanu3ayull, NPUHABUIUM YYaACmue 8 AHKeMUPOBAHUU.

Peghepam. B nacmosawee epemsa ¢ Poccutickou Dedepayuu coXpansemcs 6b1COKULL YPoseHs UMNOPMO3AGUCUMOCIU
OM NOCMABOK CEMEHHO20 Mamepuand no psidy CMpamecudecKu GaANCHLIX CelbCKOXO3AUCMBEHHbIX Kyavmyp. B
CHLOdCUBUIENICS. CUMYayUuU aKMYyalbHOU 3a0auell A6/Aemcs OYeHKa MmeKyue2o ypogHs 0OecneueHust CeleKyuoHHO-
cemenogooyeckux opeanuzayui mexuuxou. (Llenv uccnedosanusn) Onpedenumsv yposeHv 0becnedeHHOCmu
CENeKYUOHHO-CEMEHOBOOYECKUX — OP2AHUZAYULL,  OCYIEeCMBIAIOWUX — OesiImeIbHOC, 8 obnacmu — celekyuu U
CEMEHOB00CMBA 3EPHOBIX, MACTUUHBIX U OBOUHBIX KYIbMYP, CREYUATUZUPOBAHHBIMU MAWUHAMU U 000PYO08aHUeM U
803DACMHO20 COCMABA UMEIOWe20Cs NAPKA OAHHOU MEXHUKU nymem npogedeHusi oHlauH-onpoca. (Mamepuanvt u
Mmemoovy) [lpogeru onpoc memoOomM CRIOWHO20 OHAQUH AHKEMUPOBAHUS PECNOHOEHMO8 U3  CeleKYUOHHO-
CeMeH0B800UeCKUX Op2aHUu3ayuli o 8ONpocy obecneuenusi celekyuoHHou mexuuxou. (Pesynomamol u obcyscoenue)
Onpeoenuny, ymo ypoeeHb 00eCneueHHOCMU CEeleKYUOHHbIMU MAWUHAMU 6 NPOWeOWUX ONPOC OpP2aAHU3AYUSX



cocmasnsiem 6 cpedrem 24,2 npoyenma. Ommemuau HAUOOILUUL YPOBEHb 00ECNEYeHHOCIU NO MAWUHAM OJIs1 OUUCTHKU
U COPMUPOBKU CeMAH U CENeKYUOHHbIM 3EPHOBbIM cesikaM. Bocmpeboeanvl, HO omcymcmeylom 6 Opeanu3ayusx
Mawunvl 0151 YOOPKU, OYUUCIKU U COPMUPOBKU TYKA, MAMOUHBIX KOPHENTI0008 U MAMOYHUKOE KANycmul. Ycmanosuiu,
umo Haubonee 60CmMpebOSAHHBIMU ABTAIOMC MAWUHBL 0/ NOCIEYOOPOUHOU 00pAbOMKU 3EPHOBbIX, 3¢PHOO0DOBbIX U
macauunvix Kynomyp — 31,0 npoyenm om obweii nompebHOCmU, a HauMeHee 80CMPedo8aAHHOU — 2PYNNA MAWUH 015
cenexyuu xapmodghens. Mawunovl u o0bopyoosanue eospacmom 0o 10 nem npeobradarom cpedu kapmogene- u
8b1CAOKONOCAOOUHBIX MAWMUH, KAPMOPENeyoopounHbIX MAWUH, MAWUH 0151 YOOPKU 3ePHOBbIX U 3¢PHOO0O08bIX KYIbIYD
¢ (hopmuposanuem cHOnos, Mautur OJist OPaxcuposanus cemsn. (Boigoowl) Ilonyuennvie pesyibmamol YKa3ul8aiom Ha
oehuyumHocms napKa CeleKyuoOHHOU MEeXHUKU U GbICOKYI0 000 8 HeM (QU3UYeCKU USHOWEHHOU U MOPALbHO
ycmapeasuietl 603pAcmHOl MeXHUKU.

Knrouesvie cnosa: mexnuueckoe obecneuenue,  CeLEeKYUOHHO-CEMEHOBOOUECKUE — OP2AHU3AYUU,  VYPOBEHb
0becneyeHHOCmuU CeNleKYUOHHBLMU MAUUHAMU, NAPK CeNeKYUOHHBIX MAUUUH.
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Abstract. Currently, the Russian Federation maintains a high level of import dependence on seed supplies for a
number of strategically important crops. In this situation, an urgent task is to assess the current level of provision of
breeding and seed organizations with equipment. (Research purpose) The research purpose is determining the level of
provision of breeding and seed organizations operating in the field of selection and seed production of grain, oilseed
and vegetable crops, specialized machines and equipment and the age composition of the existing fleet of this equipment
by conducting an online survey. (Materials and methods) We conducted a survey using a continuous online
questionnaire of respondents from breeding and seed organizations on the issue of providing breeding equipment.
(Results and discussion) It was determined that the level of availability of breeding machines in the surveyed
organizations is an average of 24.2 percent. We noted the highest level of security for machines for cleaning and sorting
seeds and selective grain seeders. Demanded, but absent in organizations machines for cleaning and sorting of onions,
uterine root vegetables and cabbage. The most popular are machines for post-harvest processing of grains, legumes
and oilseeds - 31.0 percent of the total need, and the least popular - a group of machines for potato breeding. Machines
and equipment under the age of 10 years prevail among potato and landing machines, potato harvesters, machines for
harvesting grain and legumes with the formation of sheaves, seed draught machines. (Conclusions) The obtained results
indicate the scarcity of the breeding equipment park and a high proportion of physically worn-out and morally outdated
age equipment in it.

Keywords: technical support, seed breeding organizations, the level of availability of breeding machines, the park of
breeding machines.
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Pepepam. Oonum u3 eascretiuiux cnoco608 nogviuleHUuss HA0EHCHOCMU CellbCKOXO3ANUCMBEHHOU MEXHUKU 8 YCII08USX
COBPEMEHHO20 CENbCKO20 XO3AUCMEA AGIACMCS NPUMEHEHUE NOTUMEPHBIX MAMEPUATIOs 8 ee Y31ax u azpecamax. B 6orvuiom
Kouuecmee O0emanu U3 HOJUMEPHLIX MAMEPUANOs UCNONb3VIOMCL 68 COBPEMEHHBIX 3ePHOYOOPOUHBIX KOMOAUHAX, YMO
00yC108IEHO PAOOM MEXHOIOSULECKUX U IKOHOMUYECKUX NPEUMYUECTE NOIUMEPOS Neped MPaouyuOHHLIMU MEMALIAMU.
Onopbi CKOTbIHCEHUS CLYHCATN BANCHBIM DJIEMEHTNOM V3108 MPEHUSL 8 JCAMKE CENbCKOXO3ANUCMEEHHOU YOOPOUHOU MEXHUKU,
8 C6A3U C YeM OHU NOOBEPHCEHbl UHMEHCUBHOMY USHAUWUBAHUIO AOPAZUSHBIMU YACTIUYAMY, NOIMOMY Oemanu Ols Y3108
mpenuss HeoOX00UMO U320MABAUBAMD U3 00J208EUHBIX U NPOYHLIX Mamepuanos. (Llenv uccredosanus) Pazpabomamo
apgexmusnvle peuwienus 011 NOGLIUIEHUS USHOCOCMOUKOCMU U HAOEICHOCMU ONOP CKOMbIICEHUs Nymem 6bloopa
n00X005We20 Mamepuana, mexHOI02UU U320MOGNeHUs U OaibHetiwel Moouurkayuy 6blOPaHHO20 Mamepuaid.
(Mamepuanvt u memoowt) Hcnonvzoeanu 8 kauecmse mamepuana ucciedosanus nonuypemarn NOACAST 700, abpaszusnyio
CMOUKOCHL KOMOPO20 usyuanu Ha abpasumempe memodom Tabepa. Memoouxa uzmepenus 6uL1a OCHOBAHA HA UBMEPEHUY
nomepu Maccwl 00pasya npu mexanuyeckom go3oeticmeuu. (Pesynomamor u 06cyacoenue) ObocHosanu, 4mo mexHonous
U320MOGIEHUsL 6IUSeM HA NOKA3AMENU U3HOCOCMOUKOCMU, 00pazybl, NOJIYYEHHble MEMoO0OM Aumbs N00 O0asleHueM,
MeHblle USHAUUBAIOMCS NO CPABHEHUIO C 00pa3yamu, U320MOBIEHHLIMU Memo0oM c80000H020 aumbs (31 npomus 56
NPOYEHMO8 COOMBEMCMBEHHO). Yemanosuiu, ymo yOerbHblll MACCO8bill USHOC Xapakmepusyem o0vem mamepuand,
yoasemvlll npu mperHuu Ha eouruyy pabomul. (Beieoost) [lpu nogmopusix ucnvlmaHusx HAbI0O0Aemcs CX0Hcas OUHAMUKA
V8enuyeHus U3Hoca 0ask 00OUX Muno8 oopasyos, 8 CeA3U ¢ uem NIAHUPYemcs OalbHelwas Moougukayus mamepuana
HANOAHUMeNAMY OIS Yy UUeHUsl IKCHIYAMAYUOHHBIX CEOUCTE ONOP CKONbICEHUSL.

Knrouesvle cnosa: cenbCKOXO3AUCMBEHHAST MEXHUKA, ONOPA CKOMbIUCEHUS, NOAUMED, NOIUMEPHBIL MaAmepudl,
abpaszusHas cmouKoCcms, U3HOC.

Jlnsa yumuposanusn: Kataes 10.B., Cykonkun B.®., Anexuna P.A., Ceupungos A.C. HccnenoBanue abpa3uBHOR
CTOWKOCTH MOJIMMEPHBIX MaTEPHAIIOB ISl OTIOP CKOJIBKEHUS CEITbCKOXO03HCTBCHHON TeXHHUKH // TeXHUYECKHiA CEpBHC
mammH. 2026. T. 64. N3. C. 22-27. DOI: 10.22314/2618-8287-2026-64-3-22-27. EDN: GWHGZJ.

Scientific article

STUDY OF ABRASIVE RESISTANCE OF POLYMERIC MATERIALS FOR SLIDING BEARINGS OF
AGRICULTURAL MACHINERY

Yuriy V. Kataev, Ph.D.(Eng.), leading researcher;
Vasiliy F. Sukonkin, engineer;

Raisa A. Alekhina, junior researcher;

Aleksey S. Sviridov, researcher

Federal Scientific Agroengineering Center VIM, Moscow, Russian Federation



Abstract. One of the most important ways to increase the reliability of agricultural machinery in the conditions of modern
agriculture is the use of polymeric materials in its units and aggregates. In a large number of parts made of polymeric
materials are used in modern harvesters, which is due to a number of technological and economic advantages of polymers
over traditional metals. Slip supports are an important element of friction units in the harvester of agricultural harvesting
equipment, in connection with which they are subject to intensive wear by abrasive particles, so parts for friction units must
be made of durable materials. (Research purpose) The research purpose is developing effective solutions to improve the
durability and reliability of the sliding supports by selecting the appropriate material, manufacturing technology and further
modification of the selected material. (Materials and methods) Polyurethane NOACAST 700 was used as a research material,
the abrasive resistance of which was investigated on an abrasimeter by the Taber method. The measurement method was
based on the measurement of the loss of mass of the sample under mechanical action. (Results and discussion) It was
substantiated that manufacturing technology affects wear resistance, samples obtained by injection molding wear less
compared to samples made by free casting (51 vs 56 percent, respectively). It was found that specific mass wear characterizes
the volume of material removed during friction per unit of work. (Conclusions) During repeated tests, there is a similar
dynamics of increasing wear for both types of samples, in connection with which further modification of the material with
fillers is planned to improve the performance properties of the slide supports.

Keywords: agricultural machinery, sliding bearing, polymer, polymer material, abrasion resistance, wear.
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Peghepam. B unmencugnom caooeodcmee mpaouyuonuvle 8U3yaibhvle U mpyooemKue Memoovl OYeHKU COCMOSHUSL
Hacax)coenutl u UHGpacmpyKxmypvl npugoosim K GblCOKOU NOZPeUHOCMU OAHHbIX, HEC80e6PEMEHHOM) GbISIGNEHUIO
bonesnell, ONAOeHUlo 3aes3ell U NOBPEHCOCHUIO ONOPHLIX KOHCMPYKYUU, WMo CHUdCaem 3@@exmusHocmy
npoussoocmea. (Llenv uccneoosanus) Pazpabomame KoMnaeKCHbIN MemMOoO Yupposo2o MOHUMOPUHEA ODUOTOSULECKUX
00bekmog (n10008, YBemMK08, 3assa3ell) U IIEMEHMO8 UHDPACMPYKMYpPsl (CMEO0N08, WNALEPHOL NPOBONOKU) 8
UHMEHCUBHOM CA00B00CMBE HA OCHOBE NPUMEHEHUS COBPEMEHHBIX APXUTNEKMYD C6EPMOUHBIX HEUPOHHLIX cemell Ois
asmomamuzayuy yiema, OUACHOCMUKU U NPOSHOUPOBAHUL COCMOAHUs Hacadicoenul. (Mamepuanvt u memoout)
Ommemuau, 4mo MemoOOLO2UYECKYIO OCHO8Y UCCIe008aHUSI COCMABUIU AN2OPUMMbBL 2TYOOK020 0OyueHuss u
Komnvlomepho2o 3penus. Cobpanu dKCnepUMeHmanbHble OanHble 8 NPOMbIULIEHHbIX cadax Mockosckou obracmu ¢
ucnoavzosanuem RGB-kamep paznuunvix munos. Ipumensiu apxumexmypol SSD+VGG-16 u cemeticmeo YOLO (v5,
v8, vil) ona Oemexyuu, ceemenmayuu u Kiaccugurxayuu ob6vexmos. Hcnoavzosanu mpancgeproe obyueHue,
ayemenmayuio OAHHLIX U cmanoapmuvie mempuxu oyenxku (Precision, Recall, mAP, FPS). (Pesynvmamur u
obcyocoenue) Yemarnosunu, umo mooenv VGG-16+SSD mouno kiaccuguyupyem 300posvie u 6oabhbie nioost (AP =
0,926, AUC-ROC = 0,911). YOLOvV8x ¢ mpancpepuvim obyuenuem no360auld ROIYYUMb OAHHbIE O OUHAMUKE
onaoenus 3aeazeu (mempuxa mAP50 = 0,673, cpednee onadenue 54,8 npoyenmos). [[na oyeHku unmeHcusHocmu
yeemeHnus onmumaioHa mooeiv ceemenmayuu YOLOvVSEx-seg (mempuxa mAP50(Mask) = 0,591, owubra nodcuema



ysemrxos < 9 npoyenmos). Monumopune cmeono8 u WNANEPHOU NPOBOLOKU IPOeKmuser ¢ NOMOWbIO MOOeIU
YOLOvI1l (mempuxa mAP50(B) = 0,564, 180,1 munnucexynowvt na xaop). (Beieoowt) [Ipednosicennsiii komniexc
MoOenell no360isem asmMOMAmMU3UPOBAmMs yuem YeemKos, 3aesasetll, Ni0008 U KOHMPOIb COCMOAHUS ONOPHBIX
KOHCMpYKYull, obecneyusdas npuHsmue 000CHOBAHHLIX peuleHull no NPOPediCUSAHUI0, 3auume pacmeHull u
NPOCHO3UPOBAHUIO YPOICAUHOCHU, YMO CHUdcaem mpydozampamsl Ha 30-40 u nosviuiaem mounocms npocrosa 0o 90-
95 npoyenmos.

Knroueevle cnosa: yu@posoi MOHUMOPUHE, HEUPOHHLIE Cemu, KOMNbIOMEPHOEe 3peHue, PAcno3HABAHUE,
ceamenmayusi, NPOSHO3UPOBAHUE YPOAUCAUHOCMU, MPaHchepHoe 00yueHue, pOOOMU3UPOBAHHAs NIaAM@opma.

Jlns yumuposanus: Kyteipés A.W., Cvupnos U.I'., Xopt J1.0. LudpoBoit MOHUTOPUHT OMOTOTHYECKUX 00BEKTOB
B CaJ0BOJCTBE Ha OCHOBE HEeWpOHHBIX ceTeil // TexHuueckuit cepsuc mamut. 2026. T. 64. N3. C. 28-34. DOL:
10.22314/2618-8287-2026-64-3-28-34. EDN: IXBUWI.
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The study was funded by a grant from the Russian Science Foundation No. 24-76-10071
"Development of remote monitoring methods based on optical visualization of biological
objects in horticulture”, https://rscf.-ru/project/24-76-10071/

Abstract. In intensive horticulture, traditional visual and time-consuming methods of assessing the state of plantations
and infrastructure lead to high data error, untimely detection of diseases, ovary fall and damage to support structures,
which reduces production efficiency. (Research purpose) The research purpose is developing a comprehensive method
of digital monitoring of biological objects (fruits, flowers, ovaries) and infrastructure elements (stems, tapestry wire) in
intensive gardening based on the use of modern architectures of convolutional neural networks for automation of
accounting, diagnosis and forecasting of planting status. (Materials and methods) It was noted that the methodological
basis of the study was formed by deep learning algorithms and computer vision. We collected experimental data in
industrial gardens of the Moscow region using RGB cameras of various types. The SSD+VGG-16 architecture and the
YOLO family (v5, v8, vil) were used to detect, segment and classify objects. They used transfer training, data
augmentation and standard metrics (Precision, Recall, mAP, FPS). (Results and discussion) The VGG-16+SSD model
was found to accurately classify healthy and diseased fetuses (AP = 0.926; AUC-ROC = 0.911). YOLOv8x with transfer
training allowed to obtain data on the dynamics of ovary drop (metric mAP50 = 0.673, average drop 54.8 percent). To
estimate the intensity of flowering, the YOLOv8x-seg segmentation model is optimal (mAP50(Mask) = 0.591, flower
count error < 9 percent). Monitoring of trunks and tapestry wire is effective using the YOLOvI 1l model (mAP50(B) =
0.564; 180.1 milliseconds per frame). (Conclusions) The proposed set of models allows you to automate the accounting
of flowers, ovaries, fruits and control the condition of support structures, providing informed decisions on thinning,
plant protection and yield forecasting, which reduces labor costs by 30-40 and increases the accuracy of the forecast
to 90-95 percent.

Keywords: digital monitoring, neural networks, computer vision, recognition, segmentation, yield forecasting,
transfer learning, robotic platform.

For citation: Kutyrev A.L., Smirnov 1.G., Khort D.O. Digital monitoring of biological objects in horticulture based
on neural networks. Machinery Technical Service. 2026. Vol. 64. N3. 28-34 (In Russian). DOI: 10.22314/2618-8287-
2026-64-3-28-34. EDN: IXBUW/J.
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JIUATHOCTUPOBAHUE HACOCOB KOPOBOK NIEPEJJAY DHEPIOHACBIIIEHHBIX
TPAKTOPOB HA OCHOBE KBA/IPATUYHBIX IPOCCEJIBHBIX
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Pegpepam. Texnuueckoe cocmosiHue HACOCO8 KOPODOOK nepeday SHEPeSOHACHIYEHHbIX MPAKMOPO8 Onpeoensem
be30mrazHocmy  PYHKYUOHUPOBAHUSL  2UOPOCUCTIEMbL  YRPAGIEHUS.  (QPUKYUOHHBIMU —My@dmamu U CMa3Ku
pedykmoprot wacmu. CHudicerue 00beMHOU no0ayu Hacoca UHmMeHcuuyupyem KackaorHoe paseumue 0ehexmos:
byKkcosanue GpuUKYUoHo8, 00pA308aHUE JIAKOBLIX OMA0INCEHUL, VCKOPEHHbIL UZHOC 3Y0uamvlX 3ayenjieHutl u
nOOWUNHUKO8, umo npueooum k omkazam Il epynnet caoscnocmu. (Lenv uccaedosanus) llpoananuzuposamo
CnocoObl KOHMPOJIsL MEXHUYECKO20 COCMOSIHUSL HACOC08 KOPOOKU nepeday, paspadomamv NpeodiodCeHusi no
COBEPULEHCMBOBANHUTIO OYEHKU UX COCMOAHUSL OJIsL COBPEMEHHBIX U D0N1Iee PAHHUX MOOUDUKAYUL SHEPLOHACHIUJCHHBIX
MpaAKmopo8 omeyecmeeHH020 NPOU3B00CMEa 01 NOBbIUEHUS KOHMPOIeNnpU20OHOCMU U NPUCNOCODNIEHHOCMU K
pecypcHomy ouacHocmupoganuio. (Mamepuanvt u memoowvt) MemoodonocusecKyrw OCHO8Y COCMABUNU. AHATU3
HOPMAMUBHO-MEXHUYECKOU OOKYMEHMAayuy, 3SKCNepUMeHmanibhvle ucciedosanusi Ha cmenoe KH-28340 c
npuMeHeHuemM KEAOPAMUYHbLIX OPOCCENbHBIX WAND NOCMOAHHO20 cedenus u wiymomempuu. (Pezynvmamol u
obcysxcoenue) Yemanosunu  @yHKYUOHATBHYIO  3A6UCUMOCHbL  NOOAYU Hacoca om  nepenadd 0aeienus,
IKCNEPUMEHMATLHO NOOMEEPOUNU B3AUMOCEA3b MENCOY CHUNCEHUEM NPOU3BOOUMENbHOCMU HACOCA U POCHOM
YPO8Hs uyma kopobku nepeoay. Ilpu nadenuu nooauu c 48 0o 36 numpos 6 munymy (3oua 1, ocmamounvwiii pecypc
400-1000 momouacos) yposenv wyma sospacmaem c¢ 82-85 0o 94-97 Oeyuben, 636eutenHvix no uyacmome A.
ObocHosanu Habop Munopazmepos OpoCcebHbIX Waub, NOKPblearowUil 6ecb OUANA3oH padodux pexicumos Hacocos
HMIII-25 u HMIII-32. Paspabomanu 9KcnepumMeHmaibHble YCMpoUucmed, no3eoisaouue OYeHUusams mexHuyeckoe
cocmosinue Oe3 demonmasica azpezama. (Bvigoovl) Kombunayus cmamonapamempuieckozo U axKyCmuyecko2o
Memooog obecneuugaem nepexo0 OM AHCECMKO20 Pe2LAMEHMHO20 OOCAYHCUBAHUSL K OOCAYICUBAHUID NO
daxmuueckomy cocmoanuio, 4mo HNO360JSIEM CEOEBPEMEHHO GLIAGIAMb MEXHUYEeCKOe COCMOsIHUe Hacoca U
npeodomepauams 00PO2OCMOAUWUE OMKA3bL 8e0yUle20 8and U PeOyKmMopHOU yacmu Kopobku nepeday (111 epynna
CILOJICHOCIUL).

Kniouesvle cnoea: Hacoc KoOpoOKu nepeoay, pecypchoe OUAcHOCMUpPO8aHue, Keaopamuduvlii Opocceiy,
BUOPOAKY CIMUYECKULL KOHMPOJIb, SHEP2OHACHIUEHHbIe MPAKMOPbL, MEXHUYECKoe COCOsIHUEe, OCIMAMOYHbLIL pecypc.

Jlna yumuposanusn: Ilerpumes H.A., Caanun A.C., Kocromaxun M.H., /lankoB A.A. JlnarHocTUpOBaHUE HACOCOB

KOpOOOK Tepeiay dYHeProHACKICHHBIX TPAKTOPOB HA OCHOBE KBaJPaTHYHBIX JPOCCENbHBIX A0 1 ypoBHS mryma //
Texamnueckuii cepsuc MamuH. 2026. T. 64. N3. C. 35-42. DOI: 10.22314/2618-8287-2026-64-35-42. EDN: KAHUVA.
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DIAGNOSING HIGH-POWER TRACTOR TRANSMISSION PUMPS BASED ON SQUARE
THROTTLE ORIFICES AND NOISE LEVEL

Nikolay A. Petrishchev, Ph.D.(Eng.), leading researcher;



Aleksandr S. Sayapin, junior researcher;
Mikhail N. Kostomakhin, Ph.D.(Eng.), leading researcher;
Aleksey A. Dankov, leading specialist

Federal Scientific Agroengineering Center VIM,
Moscow, Russian Federation
Abstract. The technical condition of the pumps of transmissions of high-power tractors determines the faultlessness of
the functioning of the hydraulic control system of friction clutches and lubrication of the gearbox part. Reducing the
volumetric supply of the pump intensifies the cascading development of defects: towing frictions, the formation of lacquer
deposits, accelerated wear of geared hooks and bearings, which leads to failures of the Il complexity group. (Research
purpose) The research purpose is analyzing the ways to monitor the technical condition of gearbox pumps, developing
proposals for improving the assessment of their condition for modern and earlier modifications of energy-saturated
tractors of domestic production to improve controllability and adaptability to resource diagnostics. (Materials and
methods) The methodological basis was: analysis of normative and technical documentation, experimental studies at the
KI1-28340 stand using quadratic throttle orifice of permanent cross-section and noise measurement. (Results and
discussion) We established the functional dependence of the pump supply on the pressure drop, experimentally confirmed
the relationship between the decrease in pump performance and the increase in the noise level of the gearbox. When the
supply drops from 48 to 36 liters per minute (zone D1, the residual life of 400-1000 hours), the noise level increases from
82-85 to 94-97 decibels weighted by frequency A. We justified a set of sizes of throttle orifices, covering the entire range
of operating modes of pumps NMSh-25 and NMSh-32. We have developed experimental devices that allow us to assess
the technical condition without dismantling the unit. (Conclusions) The combination of statoparametric and acoustic
methods ensures the transition from rigid routine maintenance to maintenance on the actual condition, which allows
timely detection of the technical condition of the pump and prevent expensive failures of the drive shaft and gearbox
gearbox (111 group of complexity).
Keywords: gearbox pump, resource diagnostics, quadratic throttle, vibroacoustic monitoring, energy-saturated
tractors, technical condition, residual resource.

For citation: Petrishchev N.A., Sayapin A.S., Kostomakhin M.N., Dankov A.A. Diagnosing high-power tractor
transmission pumps based on square throttle orifices and noise level. Machinery Technical Service. 2026. 64. N3. 35-
42 (In Russian). DOI: 10.22314/2618-8287-2026-64-35-42. EDN: KAHUVA.
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IBOTIOLMUSI CTPYKTYPBI, JUDPD®Y3USA U YIIPOUHEHUE HAIIVIABKH
FE-CR-C-NBC HA CTAJIA 651" TP BAKYYMHOM OTKHUI'E

"Hamanva Huxonaeena Heaxnenko, kanoudam u3uko-wamemamuueckux Hayx,
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Peghepam. [lepcnexmusHvim Hanpasiienuem NO8blUeHUs 001208e4HOCTNU PAOOUUX OP2AHO8 NOYB00Opabamulearowel
MEXHUKU CUUmMaemcs npumenenue cazomepmudeckux noxpvimuii cucmemol Fe-Cr-C, n1ecupogaHHvlx OUCHepCHbIMU
Kapobuoamu, 0OHAKO UCXOOHOE COCMOSHUE ZPAHUYbI «HOKPHIMUE—NOO0N0NCKAY XAPAKMEPU3yemcs: HedoCmamoutou
aoeezuetl. (Llenv uccnedosanus) Yemanosums 3aKOHOMEPHOCIU 3BOTIOYUU MUKPOCIPYKMYPYL, (haz06o2o cocmasa,
ANEMEHMHO20 PACHPEeOeNeHUs. U MUKPOMBEPOOCmMU Han1a8ouno2o nokpvimus cucmemwvl Fe-Cr-C-NbC-TiC-W-Mo na
cmanu 651 6 npoyecce saxyymuoeo omoicuea npu 1000 epadycax no Llenvcuto 6 unmepsane gvidepoicex 60-300 munym
01151 000CHOBAHUSL MEXHONOSUYECKUX pedcumod ynpounenus. (Mamepuanvt u memoost) Obpaszyvl pasmepom 20%20



MuuMempos uz cmanu 651" nodsepeanu 2a30mepmutiecKoMy HanblieHuo KOMNOUYUOHHO20 NOPOWKA HA HCENe3HOU
ocrose. I[Iposoounu saxyymuviii omorcue 6 neyu CIIIBO-1,2,5. Komniekchas xapakmepu3ayusi 8KI0UALA CKAHUPYIOWYIO
anexmponnyio muxpockonuto ¢ IC-anaruzom, memannozpaguio u uzmepenue Mmukpomeepoocmu no Buxxepcy.
(Pesynvmamul u obcyscoenue) Ycmanosuau, 4mo ¢ y8eiudeHuem pemMenu 8bl0epIiCKU Pe3Kas 2emepopasnas epanuya
mpancopmupyemes 6 epadueHmuyio  oupyzuonnyro 30ny momyunou 0o 40-50 muxpomempos. Hcxoouas
OeHOpUMHASL CMPYKMYpa HANJABKU 3aMeuydaemcsi pa8HOOCHOU noauzoHuzuposannoi cmpykmypou. Kapouowet NbC, TiC,
W, Mo npemepnesarom ougghysuonno-ynpasisiemyro Koanecyenyuio, oocmueas pasmepa 8-12 muxpomempos.
Mukpomeepoocmsb noonodxicku monomonno cuudxcaemes ¢ 290 do 198 no wkanre Bukkepca écnedcmeue omnycka u
dekapboHuzayuu, mo2oa Kaxk meepoocms HAnidéKu nocie cmaduruzayuu npu evroepicke 300 munym sospacmaem 00
752 no wixane Buxxepca 3a cuem co80KynHo2o 8K1ada OUCnepCcuoHH020 meepoeHusl, 8bl0eieHUs BMOPUUHBIX Kapouoos
xpoma u ougpgyzuonnozo Hacwviuenus yenepooom. (Beieoodwvt) Peswcum eaxyymunozo omxcuea npu 1000 epadycos no
Lenvcuro 6 meuenue 300 munym s61s1emcs mMexHOL02ULeCKY 000CHOBAHNBIM OISl YOPMUPOBAHUSL 8bICOKOAD2E3UOHHO20
KOMARO3UmMa «nOKpulmue—noonoxckay. OnmumaisHoe couyemanue NoSblIUEHHOU meepOoCmy HANAA8KU U pa3eumor
oughghy3uonnoii  30HbL  Obecneuusaem CywWeCmeeHHoe NO8blUleHUe IKCHIYAMAYUOHHO20 pecypca  Oemaeli
no4goobpabameisaoueli MexHuKU, QYHKYUOHUPYIOWUX 8 YCA0BUAX UHMEHCUBHO20 AOPA3UBHO20 USHOCA.

Knrwouesvle cnosa: saxyymmuwiii omoicue, 2azomepmuyeckoe nanviienue, Hannasxka Fe-Cr-C-NbC, cmane 651,
oughyzus, MUKpoCmpyKmypa, MUKpomeepoocms, Kapouovl Huobus, UZHOCOCHMOUKOCMb, CETbCKOXO3SAUCHBEHHAS
MexHUKaA.

Jlna yumuposanusn: VBaxuenko H.H., bagekun M.IO., bopynsko B.I'., banabanos B.W., Ilopyunkos JI.B.
OBomonust cTpyKTyphl, Anuddy3ust u ynpounenue HamaBku Fe-Cr-C-NbC Ha cranu 651" mpu BakyyMHOM OTXHre //
Texanueckuii cepsuc MammH. 2026. T. 64. N3. C. 43-52. DOI: 10.22314/2618-8287-2026-64-3-43-52. EDN: KFDZWI.
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STRUCTURAL EVOLUTION, DIFFUSION AND HARDENING OF THE FE-CR-C-NBC
DEPOSITS ON 65G STEEL DURING VACUUM ANNEALING
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Abstract. A promising direction of increasing the durability of the working parts of soil processing equipment is the
use of gasothermal coatings of the Fe-Cr-C system, alloyed with dispersed carbides, but the initial state of the coating-
substrate border is characterized by insufficient adhesion. (Research purpose) The research purpose is establishing
regularities of evolution of microstructure, phase composition, elemental distribution and microhardness of surface
coating system Fe-Cr-C-NbC-TiC-W-Mo on steel 65G in the process of vacuum annealing at 1000 degrees Celsius in
the interval of shutter speeds 60-300 minutes to substantiate technological modes of hardening. (Materials and methods)
Samples measuring 20x20 mm of 65G steel were sprayed with iron-based composite powder. Conducted vacuum
annealing in the furnace SSHE-1,2,5. Comprehensive characterization included scanning electron microscopy with
EMF analysis, metallography and Vickers microhardness measurement. (Results and discussion) It was found that with
increasing exposure time, the sharp heterophase border transforms into a gradient diffusion zone up to 40-50
micrometers thick. The original dendritic structure of the surfacing is replaced by an equiaxial polygonalized structure.
Carbides NbC, TiC, W, Mo undergo diffusion-controlled coalescence, reaching a size of 8-12 micrometers. The
microhardness of the substrate is monotonously reduced from 290 to 198 on the Vickers scale due to tempering and
decarbonization, while the surface hardness after stabilization at 300 minutes exposure increases to 752 on the Vickers
scale due to the combined contribution of dispersion hardening, the release of secondary chromium carbides and carbon
diffusion saturation. (Conclusions) The vacuum annealing mode at 1000 degrees Celsius for 300 minutes is
technologically justified for the formation of a highly adhesive coating-substrate composite. The optimal combination
of the increased hardness of the surfacing and the developed diffusion zone provides a significant increase in the
operational life of parts of soil processing equipment operating in conditions of intensive abrasive wear.



Keywords: vacuum annealing, thermal spraying, Fe—Cr—C-NbC surfacing, 65G steel, diffusion, microstructure,
microhardness, niobium carbides, wear resistance, agricultural machinery.
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Pegpepam. Cospemennoe mawiunocmpoenue 1 azponpoMuluLieHHblll KOMNJIEKC NOBCEMECIHO 6HEeOPSAIOM UHHOBAYUU
OJI NOBbIUEHUSI USHOCOCIOUKOCIU MAWUuH U 000py0osanus. Yuenvie uccredyiom memoosbl 80CCHAHOGNEHUS U
VHpOUHeHUus Oemainel, 8KN0YAs NIA3MEeHHoe Hanvlienue U onnagieHue nokpvimui. OOHaKo ocmaemcs OmKpulimbim
60NPOC 0 NPOUHOCIU U OCHAMOYHBIX HANPSICEHUAX NOKPLIMULL NOCIe MEPMUYECK020 6030etcmeusl. [l 00cmudicenus
KaueCmeeHHO20 YNpouHeHus demanell, Heobxooumvl Hogvle mexrono2uu. (Llenv uccnedosanus) Onpeoenenue Kiouegvlx
MEXHOIOSUHECKUX NAPAMEMPO8 MEXHON02UU C NOCIOUHBIM ONJAGNEHUEM CNI0e8 KOMNO3ZUMHO20 NOKPbIMUsL NPU €20
NAA3MEHHOM HANBLIEHUU C (POPMUPOBAHUEM CHCUMAIOWUX OCMAMOUHLIX HanpsadxceHull. (Mamepuanet u memoost)
IIposenu sxcnepumenmsvl no NAA3SMEHHOMY HANBLIEHUIO U NOCIOUHOMY ONIAGIECHUIO KOMNO3UMHO20 NOKPLIMUS HA
yemanogke YIIHC-3040. Mamepuanet nanvinenus u onnagnenusi: nopouwok I11P-HX17CP4-P (40-100 muxpomempos) u
Hanonopoutok kapouoa kpemius (30-40 nanomempos). Obpazyvt uccreoosanus — cmanv 30XI'CA (FOCT 4543-2016),
ouamempom 15 munnumempos, Oaunou 75 muirumempos. Boinoanunu ananuz ¢ nomowwio npoepammel Statistika,
peepeccuonnvix  aneopummos,  kpumepuegd Cmwiooenma u  Duwepa. (Pesynomamvi  u  06cyscoenue)
DKcnepumeHmanbHoe Uccie008anue pesicumMos OnilasieHus Cloee KOMNO3uma 6 npoyecce YnpouHeHus oemaneti MauuH
N03607UN0 ONpedenums ONMUMATIbHbIE NApamempsbl 0AHHO20 HPOYecca: CKOPOCMb NepemeujeHus: Nia3mompona —
22,132 muniumempos 6 cekyHoy, paccmosnue 00 cioa — 38,536 muinumempos. B mouxe onmumyma ocmamoyHule
nanpsicenus cocmasuau 835,884 mezanackaneii. (Bvigoowvr) Cxopocmuv nepemewjenust niasmompona 8 ouanasoue 21-23
MUTTUMEMPOB 8 CEKYHOY CNOCOOCMEYem YIYHUEeHUIO KAYeCm8ad NOKPbIMuUsl, NOBbIUIAsL NPOYHOCMHbIE XAPAKMEPUCTIUKU
KOMRO3UYUOHHO20 —Mamepuand. Buedpenue mexHonocuu nOCiouHO20  ONNAGNEHUA, ONMUMUSUPOGAHHOU @
COOMGEMCMEUU ¢ Pe2NaMeHMUPOSAHHLIMYU  MEXHON0SUYECKUMU napamempam, odecnedugaem 3HAYUMeNbHOe
nosvluleHue 001208e4HOCNU MEXAHUYECKUX KOMNOHEHMOS.

Knrwouesvie cnosa: niasmennoe Hanviienue, HOCIOUHOE WIAZMEHHOE ONIAGIEHUe, KOMNOSUMHOE NOKpblmue,
CKOpOCMb nepemenyenus niazmMompona, OUCMAaHYUs ONJAGIEeHUS.

Mna uumuposanua: Bemnmer C.M., Tpudonos I'.W., I'mazkoB FO.E., Myaraz Moxammen Anu Paszak.
OnpeneneHne ONTUMATBHBIX TEXHOJOTHYECKUAX MapaMEeTPOB MMOCIONHOTO IIa3MEHHOTO OIUIABICHHS KOMITO3UTHOTO
nokpeiTus // Texuudeckuii cepsuc MamuH. 2026. T. 64. N3. C. 53-58. DOI: 10.22314/2618-8287-2026-64-3-53-58.
EDN: LADZVU.



Scientific article

DETERMINATION OF OPTIMAL TECHNOLOGICAL PARAMETERS FOR PLASMA-LAYERED
COMPOSITE COATING

ISergey M. Vedishchev, Dr.Sc.(Eng.), professor;
Grigoriy L. Trifonov, Ph.D.(Eng.);

"Yuriy E. Glazkov, Ph.D.(Eng.), associate professor;
"Muataz Mohammed Ali Razzaq, postgraduate

"Tambov State Technical University, Tambov, Russian Federation
*Military Training and Research Center of the Air Force "Air Force Academy
named after Professor N.E. Zhukovskiy and Yu.A. Gagarin'', Voronezh, Russian Federation

Abstract. Modern engineering and agro-industrial complex everywhere introduce innovations to improve the wear
resistance of machines and equipment. Scientists are investigating methods to restore and harden parts, including
plasma spraying and coating melting. However, the question of the strength and residual stresses of the coatings after
thermal exposure remains open. To achieve high-quality hardening of parts, new technologies are needed. (Research
purpose) The research purpose is determining the key technological parameters of the technology with layer-by-layer
melting of the composite coating layers during its plasma spraying with the formation of compressive residual stresses.
(Materials and methods) Experiments were carried out on plasma spraying and layer-by-layer melting of the composite
coating at the UPNS-3040 installation. Spraying and melting materials: PR-NKh17SR4-R powder (40-100 micrometers)
and silicon carbide nanopowder (30-40 nanometers). The samples of the study are steel 30KhGSA (GOST 4543-2016),
with a diameter of 15 millimeters, 75 millimeters long. The analysis was performed using the Statistika program,
regression algorithms, the Student and Fisher criteria. (Results and discussion) Experimental study of the modes of
melting layers of the composite in the process of hardening machine parts allowed to determine the optimal parameters
of this process: the speed of the plasmatron is 22,132 millimeters per second, the distance to the layer is 38,536
millimeters. At the optimum point, the residual stresses were 85.884 megapascals. (Conclusions) The speed of the
plasmatron in the range of 21-23 millimeters per second helps to improve the quality of the coating, increasing the
strength characteristics of the composite material. The introduction of layer-by-layer melting technology, optimized in
accordance with regulated technological parameters, provides a significant increase in the durability of mechanical
components.

Keywords: plasma spraying, layer-by-layer plasma melting, composite coating, plasma torch movement speed,
melting distance.

For citation: Vedishchev S.M., Trifonov G.I., Glazkov Yu.E., Muataz Mohammed Ali Razzak. Determination of optimal
technological parameters for plasma-layered composite coating. Machinery Technical Service. 2026. Vol. 64. N3. 53-
58 (In Russian). DOI: 10.22314/2618-8287-2026-64-3-53-58. EDN: LADZVU.
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Hccnedosanue svinonneno 3a cuem epanma Poccutickoeo nayunozo ¢honoa (npoexm Ne25-29-00211,
https.://rscf.ru/project/25-29-00211/)

Pepepam. B cmamve 060cHO8aANU 803MONICHOCTHD NPUMEHEHUS THEXHOL02UU C8EPX38VK06020 2azonaamentozo HVOF-
HAanvlLIeHUs 8 peMOHMHOM HPOU3B00CMEe 0Jisi 0CCMAHOBIEHUs USHOWEHHbIX Oemaiell UOPA8IULecKUX WecmepeHHbIX
Hacocos. Tlokazanu 0CHOBHble HpeuMyWecmsda BbICOKOCKOPOCMHO20 2A30NIAAMEHHO20 HANBUIEHU NO CPABHEHUI0 C
0038VKOBbIMU  2A30MEPMUYECKUMU MemoOamu Qopmuposanus nokpeimuu. llpueenu pe3yivmamvi CpAGHUMENbHbIX
MpUOOIOZUHEeCKUX UCCAe008aHUll demaieli UWeCmepeHHbIX HACOC08 C NOKPLIMUAMY, HONYYEHHbIMU U3 HOPOUKOBbIX
Mamepuanog pasiuuHozo Gasoso-xumuyeckoeo cocmasa. (Llenv uccnedosanus) Tpubonozuueckas oyenka coeounenuil
«yanga wecmepHU—ONOPHAs BMYIKA» 2UOPABIUYECKUX uecmeperHblx Hacocos muna HIII-Y, eoccmanosnennvix HVOF-
MEMOOOM C UCNOTB308AHUEM NOPOWKOBLIX MAMEPUANO8 PA3IUYHO20 (PA3080-Xumuuecko2o cocmasa. (Mamepuaner u
Memoowt) [Iposenu cpasrumenvhvle mpuborocuyecKue UCCied08aHus 2UOPABIUYecKUX wecmepenusix nacocoe HIII-32 V-
3 ¢ demanamu, 0CCMAHOBIEHHbIMU C8EPX38YKOBHIM 2A30NIAMEHHbIM HANbLIeHUeM. B kauecmee smanona 015 cpagnenus
UCNONb308AIU HOBblE CepuliHble HAcocyl. TIpumenunu 01 HaHeceHUus NOPOUKOBbIX MAMEPUANO8 PA3TUUHO20 COCMABA
pobomuszuposannwviii komnaexc «HVOF IThakapm-HV2». Tpuborocuueckue ucnvimanus HACOC08 NPOSOOUIU HA CMEHOe
KU 4815M. Oyenunu muxpomeepoocms ROKpuIMuil ¢ NOMowbio mukpomeepoomepa Micro Vickers Hardness tester Zwick
/ Roell ZHVu no obwenpunamoi memoouxe. (Pesynomamuvl u obcyocoenue) Ycmanosunu, 4mo uHmeHCUSBHOCHb
usHawueanus demaneil ¢ noxpoumusamu, nonywennvimu HVOF-memooom u3 nopouixos cucmemvt WC—Co—Cr 6 06a-mpu
pasa Huoice, uem y HOBuIX Oemanei 6e3 nokpvimuil. BvlcoKas U3HOCOCMOUKOCb IMUX NOKPLIMULl 00)CI061UBAETNCSL
Hanuuuem 8 ux cmpykmype kapouoa gonvgppama. llpumenenue 8bicoOKOMEEPObIX NOKPLIMUL HPUBOOUM K YCKOPEHHOMY
USHAWUBAHUIO CONPANCEHHBIX Oemaiell, Ymo HAaK1aovleaem O2PAHUYEHUs HA UX UCNnoab3osauue. (Bvisoowl) [[na
B0CCMANOBNIEHUSL YANG) uleCmeper HACOCO8 PEeKOMEHOVEMCs UCIONb308ANb NOPOWKOBoe NoKpuimue mapku «llnakapm-
01.20 Hy, nossonsiioujee nosvicums U3HOCOCMoUxKocms yang 6 1,2 paza u obecneuumsv 001208eHHOCHb COCOUHEHUL
«yangha wecmepnu — ONOPHAS BMYIKAY HACOCA HA YPOBHE CEPULIHBIX MOOeell.

Knroueesvie cnoea: HVOF-nanvinenue, wecmepeHuslili HACOC, 0emaib, NOKpblmue, UHMEHCUBHOCMb USHAUUBAHUS,
OMHOCUMENbHASL USHOCOCIOUKOCb.

Jlnsa yumupoeanus: Kysneuos 10.A., fAxosnes [I./1., Ho6bruun A.B., I'pubakun A.A., KpaBuenko M.H., [Tnuen
B.C. Tpubosornyeckasi OleHKa COCAMHEHUH TI'MIPaBIMYECKHX IIECTEPEHHBIX HACOCOB, BoccraHoBiIeHHBIX HVOF-
MetonoM // Texumueckuit cepuc mamut. 2026. T. 64. N3. C. 59-66. DOI: 10.22314/2618-8287-2026-64-3-59-66.
EDN: LNASSX.
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Abstract. The paper substantiated the possibility of using the technology of supersonic gas-flame HVOF spraying in
repair production to restore worn parts of hydraulic gear pumps. The main advantages of high-speed gas flame spraying
were shown in comparison with subsonic gasothermal methods of coating formation. The results of comparative
tribological studies of gear pump parts with coatings obtained from powder materials of various phase-chemical
composition were given. (Research purpose) The research purpose is tribological evaluation of joints "cog gear-support
sleeve” of hydraulic gear pumps of the NSH-U type, restored by the HVOF method using powder materials of various
phase-chemical composition. (Materials and methods) Comparative tribological studies of hydraulic gear pumps NSH-
32U-3 with parts restored by supersonic flame spraying are presented. As a benchmark for comparison, new serial
pumps were used. The robotic complex "HVOF Plakart-HV2" was used to apply powder materials of various
compositions. Tribological tests of pumps were carried out at the stand KI-4815M. The microhardness of the coatings
was evaluated using the Micro Vickers Hardness tester Zwick/Roell ZHVu microhardometer according to the generally
accepted method. (Results and discussion) It was found that the wear intensity of parts with coatings obtained by the
HVOF method from WC-Co-Cr powders is two to three times lower than that of new parts without coatings. The high
wear resistance of these coatings is due to the presence of tungsten carbide in their structure. The use of high-hard
coatings leads to accelerated wear of conjugated parts, which imposes restrictions on their use. (Conclusions) To
restore the cogs of pumps, it is recommended to use a powder coating of the Plakart-01.20-N brand, which allows to
increase the durability of the cogs by 1.2 times and ensure the durability of the cogs of the gear-supporting sleeve of the
pump at the level of serial models.

Keywords: HVOF spraying, gear pump, part, coating, wear rate, relative wear resistance.
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ITIEPCHIEKTHUBBI PA3BUTHUSA BCTPOEHHBIX MTHTEJ/JIEKTYAJIBHBIX IMATHOCTUYECKNX CUCTEM
CEJIbCKOXO3AMCTBEHHBIX MAIIIUH

Anexcandp Cepzeesuu Casanun, Maaouiuit HAy4YHvlil COMPYOHUK;
Muxaun Hukonaesuu Kocmomaxun, kanouoam mexHu4ecKkux HayK
6e0yuuii HayUHLLI COMPYOHUK;

E¢um Baoumosuu Ilecmpaxos, maaduiuit Hay4Hvlil COMPYOHUK,
e-mail: comaconcrsas@mail.ru

Deoepanvuvlii HAYUHBLL azpoundicenepruviil yenmp BUM,
Mockea, Poccuiickas @edepayus

Paboma svinonnena 6 pamxax eocyoapcmeennozo 3adanusi Munoopuayxku Poccuu FGUN-2025-0005 «Paspabomamuo
HAYUHble OCHOBbL YNPAGACHUS MEXHUUECKUM COCIOSHUEM CEeNbCKOXO3SAUCMBEHHOU MEXHUKU C UCNOIb308aAHUEM
YUPPosvIX MEXHONO2U U UHHOBAYUOHHBIX MEMOO08 80CCMAHOBIEHUS e PAOOMOCNOCOOHOCIUY.

Pegpepam. Cocmosanue napka cenbCKOX03aUCmMEeHHOU mexHuku 6 Poccuu xapaxmepusyemcsi 3HauumenbHbiM
usHocom: bonee 57 npoyeHmos mpaKmopos umelonm cpoxk dKcnayamayuu ceviuie 10 1em, exce200Hblll npUpocm napka
cocmasasiem b 6,4 npoyeHma om Koauvecmsea mpeodyoujeti CRUCAHUs MexHuKU, pacxoovl Ha PeMOHM GbIPOCIU
bonee yem na 30 npoyenmog 3a nocieonue mpu 200a y 80 npoyeHmos xo3saucmea, umo ycyeyonsem QuHAHCO8YIO
Haz2py3Ky Ha  CelbX03mosaponpouzgooumeneti U  co30aem — yepo3y — MeXHON02UHeCKOMY  Cy8epeHumemy
azponpomviuiienHoco komniekca. (Llenv uccredosanus) Ilposecmu KOMNIEKCHBIN AHATU3 NEPCREKMUSB PA3GUMUSL
B8CMPOECHHBIX UHMEIEKMY ANbHBIX OUACHOCHUYECKUX CUCTEM CElbCKOXO3AUCTNBEHHBIX MAUIUH C Y4emOM COBPEMEHHO20
COCMOANUSL NAPKA MEXHUKU U 8bl6NeHUe nymell UX IPPexmusHo2o 6HeOpeHlsl 8 OMEUeCMEEeHHOe CEelbCKOe X03UCIEO.
(Mamepuanvl u memoost) Bolnoanunu cUcmemHbulll AHAIU3 COCHMOAHUS NAPKA CeNbCKOXO03AUCMEEHHOU MEeXHUKU,
UCNONIBL3YSL MOHOSPADUUeCKUTl MemOo0, CIAMUCMUYECKUL AHAAU3 OAHHBIX ONpoca azponpeonpusmuil uz oonee wem 60
cyovexmog PD, ananus cywecmeyrowux pewenuti 6 00aacmu yupposo OUaeHOCMUKY CelbX03MEXHUKU U NePCHEeKIUeG
npumeHerust DOabUUX A3bIKOGLIX MoOenell. (Pesyribmamul u obcysicoenue) Yemanosunu, wmo nepexod om peaxmuehoil
K NpeouKmu8Hol OUASHOCIUKe NO38OMSAeN CHU3UMb GHENJAHO8ble NPOCmou Ha 35-45 npoyeHmos u yMeHbuums



sampamul Ha pemonm Ha 25-30 npoyenmos. Ilokazanu, umo npumeHeHue UCKyCCMEEHHbIX HEUpPOHHbIX cemeli Ois
AHATU3A NAPAMEMPOE MEXHUYECKO20 COCIMOSIHUSL 0becneyusaem npocHO3UPOBAHIe OMKA308 C 8bICOKOU MOYHOCNBIO.
Ilpeonooicunu konyenyuro yoaneHHoUu OUAeHOCMUKU HA OCHO8e DOIbUIUX A3bIKO8bIX Mooenell u obraunbix UHU-cepsucos
1O MOOeNU «OUACHOCMUKA KAK YCIy2a», KOMopas no360J5em MATbiM X03AUCMEam Noay4ams 00CMyn K dKCNepmHbIM
SHAHUAM 0Oe3 3HAUUMETbHLIX KANUMAIbHLIX G10Jicenull. (Bvieoovl) Buedpenue 6cmpoeHHblX UHMENIeKMYAIbHbIX
OUASHOCTNUYECKUX CUCTEM SIBTISLeMCsl HeOOX00UMbIM YCIo8UueM mexnuueckoeo nepesoopyscenus AIIK Poccuu, Ho
MpebyIomcs: Mepvl 20CYOapCMEEeHHOU NO00EPIICKU, BKII0UAs cyOcuouposanue Npuoopemenus OUaeHOCMUYecKo2o
0b6opyodosanus. [ npogedenuss MOHUMOPUHEA MEXHUUECKO20 COCMOSHUS U UHMENIEeKMYAIbHO20 OUASHOCMUPOBAHUSL
npedaazaemcs UCnoab306anHue CnymHUKOBOU CE53U.

Knrwouesvie cnoea: unmeniekmyanvhas OUAZHOCTHUKA, MOHUMOPUHE MEXHUYECKO20 COCMOSHUS, UCKYCCHGEHHbIL
UHmMeNLeKm, NpeOUKmMuUGHoe 00CIYyHCUsanUe, DObULILE SA3bIKOGbLE MOOEIIU.

Jna yumuposanusa: Casnua A.C., Koctomaxun M.H., [lectpsaxos E.B. IlepcriekTuBbl pa3BUTHS BCTPOEHHBIX
WHTEIICKTYaIbHBIX TUATHOCTHYECKUX CUCTEM CEIhCKOXO03UCTBeHHBIX MalH // Texauueckuii cepruc MammH. 2026.
T. 64. N3. C. 67-75. DOI: 10.22314/2618-8287-2026-64-3-67-75. EDN: OMUUKM.

Analytical article

PROSPECTS FOR THE DEVELOPMENT OF BUILT-IN INTELLIGENT DIAGNOSTIC SYSTEMS
FOR AGRICULTURAL MACHINERY

Aleksandr S. Sayapin, junior researcher;
Mikhail N. Kostomakhin, Ph.D.(Eng.), leading researcher;
Efim V. Pestryakov, junior researcher

Federal Scientific Agroengineering Center VIM,
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The work was carried out within the framework of the state assignment of the Ministry of Education and Science of
Russia FGUN-2025-0005 "Develop scientific foundations for managing the technical condition of agricultural
machinery using digital technologies and innovative methods for restoring its performance”.

Abstract. The state of the agricultural machinery park in Russia is characterized by significant wear: more than 57
percent of tractors have a service life of more than 10 years, the annual growth of the park is only 6.4 percent of the
number of equipment requiring disposal, repair costs have increased by more than 30 percent over the past three years
for 80 percent of farms, which exacerbates the financial burden on agricultural producers and poses a threat to the
technological sovereignty of the agro-industrial complex. (Research purpose) The research purpose is conducting a
comprehensive analysis of the prospects for the development of built-in intelligent diagnostic systems of agricultural
machines, taking into account the current state of the fleet of equipment and identifying ways of their effective
implementation in domestic agriculture. (Materials and methods) We performed a systematic analysis of the state of the
agricultural machinery park using the monographic method, statistical analysis of survey data of agricultural
enterprises from more than 60 subjects of the Russian Federation, analysis of existing solutions in the field of digital
diagnostics of agricultural machinery and prospects for the use of large language models. (Results and discussion) It
was found that the transition from reactive to predictive diagnostics reduces unscheduled downtime by 35-45 percent
and reduces repair costs by 25-30 percent. It was shown that the use of artificial neural networks to analyze the
parameters of the technical state provides prediction of failures with high accuracy. We proposed the concept of remote
diagnostics based on large language models and cloud-based Al services based on the "diagnostics as a service" model,
which allows small farms to access expert knowledge without significant capital investments. (Conclusions) The
introduction of built-in intelligent diagnostic systems is a necessary condition for the technical re-equipment of the
agro-industrial complex of Russia, but state support measures are required, including subsidies for the purchase of
diagnostic equipment. Satellite communication is proposed for monitoring the technical condition and intelligent
diagnostics.

Keywords: Intelligent diagnostics, technical condition monitoring, artificial intelligence, predictive maintenance,
large language models.
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Pegpepam. Cenexyuonuvie cesanku OmHOCAMCA K CREYUATUSUPOBAHHBIM MEXHUUECKUM CPeoCmeam, Macumadsl ux
UCTIONB306AHUS MEHbULE, YeM Y WUPOKO3AXBAMHBIX HOCEBHBIX MAWUH, NPUMEHAEMbIX 8 NPOU3BOOCHEE, NOIMOMY UX
HOMEHKIAmMypa 6ecbMa 02paHuiera 86udy HeOOCmAmMOUYHOCMU HAYYHBIX UCCIe008aHUll 8 uacmu obecneyenus
Haoexcnocmu. HadedicHocmb  cenekyuonnol cesiku Xapakxmepuzyemcsi CnocoOHOCMbIO 6bINOIHAMb Mmpedyemvle
DYHKYUU 8 3A0AHHBIX PEAHCUMAX U YCA08UAX npumeHeHUs. Om HA0eHCHOCIU CeNeKYUOHHOU CeSIKU 3a8UCU MOYHOCHTb
U DABHOMEPHOCMb BbICEBA CEeMSAH 8 NpPOYecce GblBeOeHUsl HOBbIX COPMOE 3ePHOBLIX U 3epHOO0006bIX KYIbMYP.
Onemenmuo-azpecamuvle KOMNOHEHMbL CENeKYUOHHBIX CEeSANOK, Cayxcawjue OJil HANPABLEHUs CeMAH, GIUAIOM Hd
HepasHomepHOocmb  gvicesa. (Llenv uccnedosanus) Ilosviuenue HAOEHCHOCMU CENEKYUOHHOU CeSIKU Nymem
MOOepHU3AYUU INEMEHMHO-A2Pe2AMHbIX KOMNOHeHmo8. (Mamepuanvl u memoowt) [Iposenu uccieoosanus ¢ Aepaprom
HayuHom yeumpe «/[oHCKOUY 6 omoene MeXaHu3ayuu pacmeHue8o0Cmsd. Boinoinuiu namenmuo-uH@opMayuoHHbIl
HOUCK U3BECHbIX CeMSIHANpasumenell u ¢ NOMOWbIo Memodo8 BAPUAYUOHHO20 UCYUCTeHUs 0O0CHO8AIU Hauboaee
PAYUOHATBHYIO UX KOHDUSYPAYUIO NO KPUMEPUIO MUHUMATLHOU ONUMENbHOCTNU nepemewjeHus ceman. (Pezynomamol u
obcyacoenue) Hexoppexmrno 000cHo8anubie pedcumbl pabomul 8 NHEEMAMUYECKUX CESLIKAX MO2YM NPUBECTU K GbIHOCY
CeMSIH HA NOBEPXHOCb NPU HOBLIUEHUU CKOPOCHU HOMOKA. YCMAHOBUMU, YMO PAYUOHATbHOU KOHpueypayuell
ceMAHanpagumessl CeNeKYUOHHOU CesanKy AAemcs Opaxucmoxpona, Ha napamemp Komopou oKazviéaem GausHue 6uo
8bICEBACMOU CEEKYUOHHOU CESIKOU CelbCKOXO03AUCMEEHHOU KYIbMYpPbl U (DUIUKO-MeXAHUYECKUe CBOLCMBA CEeMSH.
(Bvi6oowt) Tloomeepounu, umo nosvluenue HA0eHCHOCTU CeNeKYUOHHOU CesIKU MOXcem Oblmb 00OCMUSHYIMO NYymeM
MOOEPHU3AYULU IIEMEHNHO-A2PE2AMHBIX KOMIOHEHMNO08 CeNeKYUOHHBIX CesIOK 0D0CHOBAHUEM CKOPOCIMHO20 Percumda
08udiCenUs NOMOKa ceMan 6 cemananpasumene. Haubonee payuonanvhoill aensemes KoH@ueypayus no Kpumepuio
MUHUMATBHOU OTUMETbHOCIU NepeMeujeHUss CeMaH. Ycmanosunu OnuHy CemMananpasumest CeleKYUOHHOU CesiKu 015
8bICeBA 3ePHOBLIX U 3epH000006bIX Kyabmyp 1,0-1,25 mempa.

Knrouesvle cnosa: cenekyuonnasn cesnxa, cemMananpasumendv, 3epHogole U 3epHob0006ule Kyibmypbl, 6apUAYUOHHOE
ucuucienue, HadeNCHOCMb.
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Analytical article

DETERMINING THE RATIONAL CONFIGURATION OF THE SEED GUIDE
OF A BREEDING SEEDER

!Galina G. Parkhomenko, Ph.D.(Eng.), lead researcher;

L2Sergey I. Kambulov, Dr.Sc.(Eng.), associate professor, chief researcher;
Igor V. Bozhko, Ph.D.(Eng.), senior researcher;

!Ivan V. Chervyakov, Ph.D.(Eng.), researcher;

L2Viktor I. Pakhomov, Dr.Sc.(Eng.), corresponding member

of the Russian Academy of Sciences

! Agricultural Scientific Centre Donskoy, Zernograd, Russian Federation
’Don State Technical University, Rostov-on-Don, Russian Federation

Abstract. Breeding seeders belong to specialized technical means, the scale of their use is less than that of large-scale
seeding machines used in production, so their range is very limited due to the lack of scientific research in terms of
ensuring reliability. Reliability of the breeding planter is characterized by the ability to perform the required functions
in specified modes and conditions of application. The reliability of the breeding seeder depends on the accuracy and
uniformity of seeding in the process of breeding new varieties of grain and leguminous crops. Element-aggregate
components of breeding seedlings, serving for the direction of seeds, affect the unevenness of sowing. (Research
purpose) The research purpose is improving the reliability of the breeding seeder through the modernization of element-
aggregate components. (Materials and methods) Conducted research in the Agrarian Research Center "Donskoy" in
the department of mechanization of crop production. We performed a patent and information search for known seed
guides and, using the methods of variational calculus, substantiated their most rational configuration according to the
criterion of the minimum duration of seed movement. (Results and discussion) Incorrectly justified modes of operation
in pneumatic seeders can lead to the removal of seeds to the surface when the flow rate increases. It was established
that the rational configuration of the seed guide of the breeding planter is brachistochrone, the parameter of which is
influenced by the type of agricultural crop sown by the breeding seeder and the physical and mechanical properties of
the seeds. (Conclusions) It was confirmed that improving the reliability of the breeding seeder can be achieved by
upgrading the element-aggregate components of the breeding seeders by substantiating the speed of the flow of seeds
in the seed guide. The most rational is the configuration according to the criterion of the minimum duration of seed
movement. The length of the seed guide of the breeding planter for sowing grain and leguminous crops was set at 1.0-
1.25 meters.

Keywords: selection seeder, seed guide, grain and leguminous crops, calculus of variations, reliability.
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Hayuno-uccnedosamensckuii YeHmp UHQOPpMayUOHHO-AHANUMUYECKO20
obecneuenusn opzanos I ocmexnaosopa



Poccuiicko2o HayMHO-UCC1€006aAMENbCKOZ0 UHCIUMYMA UHGpopMayuu

U MEXHUKO-IKOHOMUUECKUX UCCIC008AHUN NO UHIICCHEPHO-MEXHUYECKOMY
obecneueHuI0 azponpomuviuteHHO20 KOMNIEKCA,

nem. Ilpaedunckuii, Mockoeckas oonacme, Poccuiickan @edepayusn

Pegpepam. Coz0anue cnyswcovl 2ocydapcmeeHH020 HA030pa 3a MEXHUYECKUM COCTNOAHUEM CAMOXOOHBIX MAWUH U OPY2UX
BUO08 MEXHUKU 00YCI06EHO HEOOX0OUMOCTbIO 00echeyerUst 6Ee30NACHOCIU, KOHMPOISL U Pe2yIupo8anus UCNONb306aHUS
mexHuku 6 paziuunvlx cepax. (Lenv uccredosanus) Hsyuenue ucmopuu co30aHus U CMAHOGNEHUS CIYHCObI
20CY0apCmeenHo20 HA030PA 30 MEXHUYECKUM COCMOSHUEM CAMOXOOHBIX MAWUH U OpYeUX UO08 MEXHUKY, ee QYHKYUAX U
HOpMamusHo-npasosoll oasze. (Mamepuanvt u memoowt) O6beKmom UCCICO008AHUSL AGISAEMCI 20CYOAPCMEEHHBII HA030D 3d
MEXHUYECKUM COCOSHUEM CAMOXOOHBIX MAWUH U OPY2UX 61006 mexHuku 6 Poccuu. Hcnonvsosanu 6 kauecmee Mamepuanog
UHGOpMAYUIO NPOPUILHBIX POCCULICKUX HAYYHBIX OP2AHU3AYUU, ONYOIUKOBAHHYIO 8 OMKPBLIMOM OOCMyNne, UHMepHem-
pecypewl.  [Ipoodunu  uccrnedosanue ¢ NOMOWDIO AHATUMUYECKUX Memodo8 (cOop, cucmemamuzayus, aHamus,
uHmepnpemayus OAHHLIX, UHMELIEeKMYAIbHbI aHAnu3 umeiowetica ungopmayuu). (Pesyrvmamul u  obcycoenue)
Ipedcmasunu 6 cmamve ucmopuueckuti 0630p cmanosnenus cucmemvl I'ocmexnaozopa ¢ Poccuu, onucanu 3adauu u
DYHKYUY HA KAKHCOOM 6peMeHHOM smane. M3yuunu eexu HOPMAMUGHO-NPABOBO20 Pe2YIUPOBAHUS OesMENbHOCHU OP2AHO8
T'ocmexnaozopa. Onucanu e3aumoodeticmeue ¢ OpyeuMu HAO30PHLIMU U KOHMPOTbHLIMU CIYHCOAMU, OP2AHAMU BNACMU,
OP2AHU3AYUSMU U SPANCOAHAMU, OKAZAHUE UM ROMOUIU 8 PEUEHUU MHO2UX 860NPOCO8. Paccmompenu desmenbHocmb 0peanos
T'ocmexnaodszopa 6 nacmosuee pemsa, 3aciyeu u docmudicenus. (Bovisoosl) 3a npoweduiue 200vl I ocmexnadsop npouten
CNABHBI NYNb, HENPEPBIGHO MOOEPHUSUPYS YUDPOBbIe UHCTHPYMEHMbL HO YYemy CAMOXOOHbIX MAWUH U AMMPAKYUOHOS,
ROCHOSIHHO ~ COBEPUICHCMBYSL  KAYeCmE0  PecUCTIPAYUOHHBIX U HAO30PHbIX  QYHKYUll, OCHAWAACH COBPEMEHHOU
OUACHOCTNUYECKOU MEXHUKOL, cpeocmeamu ywema u obpabomku ungopmayuu. [Ipoderana macwmabnas paboma no
paspabomke U NPUHAMUIO 3AKOHOOAMETbHLIX AKMOG, pelaMeHmupylouux oesmenvHocms opeanog ocmexunadsopa,
HAOETSIOWUX OONOTHUMETbHBIMU NOTHOMOYUAMU NO OCYUECMELEHUIO PeUOHATIbHO20 20CY0apCMEEHH020 Ha030pa.

Knrouesvie cnosa: ['ocmexnadsop, camoxoonas Mawuna, UHsiCeHep-uHCneKmop, nacnopm.
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Analytical article

THE DEVELOPMENT OF THE GOSTECHNADZOR SYSTEM: FROM MACHINE AND TRACTOR
STATIONS TO OVERSIGHT OF THE TECHNICAL CONDITION OF MACHINERY

Mariya A. Savchenko, Ph.D.(Eng.), leading researcher;
Sergey Yu. Dryamov, senior researcher

Research Center for Information and Analytical Support for State Technical Supervision Authorities

Russian Research Institute of Information and Technical and Economic

Research on Engineering and Technical Support for the Agro-Industrial Complex,

Pravdinsky settlement, Moscow region, Russian Federation

Abstract. The creation of a state supervision service for the technical condition of self-propelled machines and other
types of equipment is due to the need to ensure safety, control and regulation of the use of equipment in various fields.
(Research purpose) The research purpose is studying the history of creation and formation of the state supervision
service over the technical condition of self-propelled machines and other types of equipment, its functions and
regulatory framework. (Materials and methods) The object of the research is the state supervision of the technical
condition of self-propelled machines and other types of equipment in Russia. We used as materials information of
relevant Russian scientific organizations published in open access, Internet resources. Conducted research using
analytical methods (collection, systematization, analysis, interpretation of data; intellectual analysis of available
information). (Results and discussion) The article presents a historical overview of the formation of the Gostechnadzor
system in Russia, describes the tasks and functions at each time stage. We studied the milestones of regulatory and legal
regulation of the activities of the Gostechnadzor bodies. We described interaction with other supervisory and control
services, authorities, organizations and citizens, assisting them in solving many issues. We reviewed the activities of the
Gostechnadzor bodies at the present time, merits and achievements. (Conclusions) Over the past years, Gostechnadzor
has passed a glorious path, continuously modernizing digital tools for accounting self-propelled cars, constantly
improving the quality of registration and supervision functions, equipped with modern diagnostic equipment, accounting



and information processing tools. Large-scale work has been done on the development and adoption of legislative acts
regulating the activities of the Gostechnadzor bodies, giving additional powers to implement regional state supervision.
Keywords: Gostekhnadzor, self-propelled machine, engineer-inspector, passport.
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Deodepanvhulii Hayunslii azpoundicenephutii yenmp BUM,
Mockea, Poccuiickaa @eoepayusn

Pegpepam. I[Ipedcmasunu smanvt pazeumuss u cozoanusi 8 Poccuu ycmanoeox 0ns ceapxu u Haniagku 0is HYtco
azponpomviuiiennoco xomniekca. (Llemv ucciedosanus) Ipoananuzupogamv ucmopuio co30anusi A8MOMAMUYECKUX
VCMAHOBOK Ol C8APKU, HANIAGKU U HANBLIEHUS, A MAKJCe YCAHOBUMb MEHOCHYUY PA3BUMUsL A8MOMAMUSUPOSAHHBIX
YCmManosox 01 eoccmanosienus oemanetl 8 AIIK. (Mamepuanvl u memoovl) Bulnonnuau anaiuz OUHAMUKY PA3GUMIUSL
KOHCMPYKYUU U YYyHKYUOHATLHBIX NAPAMEMPO8 ABMOMAMUZUPOBAHHBIX YCIMAHOBOK 0151 60ccmarnognenus demaneti 8 AIIK
HA OCHOBAHUU UCTNOPUYECKUX OAHHBIX U COBPEMEHHbIX MeXHuueckux peutenuti. Hcciedosanu enusHue cnocobog
60CCMAHOGIEHUSL U YIPOUHEHUS. HA KOHCIMPYKMUGHBLE 0COOEHHOCIU U KOMIIEKMAYUIO A8MOMAMUSUPOBAHHBIX YCIMAHOBOK.
(Pezynvmamul u 06cyscoenue) Hemopus co30anust ycmanogox 05l C8APKU U HANIABKU HEPA3PLIBHO CEA3AHA C PA3GUMUEM
HOBbIX KOMIAEKMYIOWUX 0151 BLINOTHEHUS CEAPOUHBIX PAOOM U ABMOMAMUIAYUU NPOYECCA HA OCHOBE HOBLIX DILEKMPOHHBIX
Komnonenmos. Onpedenunu, umo 0CHOBHOU MmeHOeHyuel 6 MUPO8OU NPAKMUKE A6IemCs OIOUHO-MOO0YIbHOE NOCIMPOeHUe
YCMAHOBOK, NO360IAI0UEe ONEPAMUBHO CO30A8AMb U CEPULIHO BbINYCKAMb 000PY008aHUe 015l GLINOIHEHUS. PA3TUUHBIX
npou3eo0Ccmeenblx 3a0ay. Hccnedosanue puiHKa NOKA3bI6AEN CHMPEMUMENTbHOe pA3gumue MHOUX POCCUTICKUX
npeonpusmuil no paspabomxe, U32OMOGICHUIO U PEanu3ayuio dgMoMamu4ecKux CeapoYHbIX YCMAaHogok. B nacmoswee
8peMs Ha puinke npucymcmeyrom 6onee 15 ochoenvix gupm oannoeo nanpaeienus. Ommenaemcs akmusHbii UHmMepec
YUEOHBIX 3a8e0eHUll N0 OCHAWEHUI0 UX 1a00pamopHOll 6a3bl COBPEMEHHbIMU YCMAHOBKAMU OISl C8APKU, HANIAGKU U
HanvlieHus 015l NOO20MOBKU CREYUATUCO8 K pabome ¢ agmomamuieckum obopyodosanuem. (Bvigoovr) Imanvl pazeumust
YCmarnosox 0na eoccmanosienus demanei AIIK nepazpvleHo c813aHblL ¢ NOAGIEHUEM HOBbIX MEXHUUECKUX PeUeHUll KaK 8
obaacmu ceapoynozo 000py0osanus, maxk U 6 00IACU CUCMEM YAPABLeHUs NPUBOOamMU Ol nepemewjenis uzoenui u
€8apouH020 uncmpymenma. Ha ocnosanuu 6b1noiHeHHbIX UCCIe008aANUL YCMAHOBIEH HAUOOLee PAYUOHATLHBLI KOMNIEKM
0bopydosanus 01 eHedpenus Ha npednpuamusax AIIK no pemonmy mexuuxu.

Knrouesvle cnosa: asmomamusuposauwHvle YCMAHOBKY, CBAPKA, HANIABKA, HAaNblleHUue, KOHCMPYKMUBHblE
ocobeHnHocmu.
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Analytical article

DEVELOPMENT OF AUTOMATED SYSTEMS FOR RESTORATION OF PARTS
IN AGRICULTURE



Yuliya S. Tsench, Dr.Sc.(Eng.), corresponding member
of the Russian Academy of Sciences, chief researcher;
Anatoliy V. Chavdarov, Ph.D.(Eng.), leading researcher;
Nikita A. Popov, junior researcher

Federal Scientific Agroengineering Center VIM,
Moscow, Russian Federation
Abstract. Presented the stages of development and creation of plants for welding and surfacing in Russia for the needs
of the agro-industrial complex. (Research purpose) The research purpose is analyzing the history of creating automatic
installations for welding, surfacing and spraying, as well as searching for trends in the development of automated
installations for the restoration of parts in the agro-industrial complex. (Materials and methods) We performed an
analysis of the dynamics of design development and functional parameters of automated installations for the restoration
of parts in the agro-industrial complex on the basis of historical data and modern technical solutions. The influence of
restoration and hardening methods on the design features and equipment of automated installations was studied.
(Results and discussion) The history of welding and welding plants is inextricably linked with the development of new
components for welding and process automation based on new electronic components. It was determined that the main
trend in world practice is block-modular construction of installations, which allows to quickly create and produce
equipment for various production tasks. Market research shows the rapid development of many Russian enterprises for
the development, manufacture and sale of automatic welding plants. Currently, there are more than 15 major companies
in this direction on the market. There is an active interest of educational institutions to equip their laboratory base with
modern installations for welding, surfacing and spraying to prepare specialists for working with automatic equipment.
(Conclusions) The stages of development of plants for the restoration of agricultural parts are inextricably linked with
the emergence of new technical solutions both in the field of welding equipment and in the field of drive control systems
for moving products and welding tools. Based on the studies performed, the most rational set of equipment for
implementation at the enterprises of the agro-industrial complex for the repair of equipment was established.
Keywords: automated installations, welding, surfacing, spraying, design features.
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Deodepanvhulii HayuHslii azpoundicenephstii yenmp BUM,
Mockea, Poccuiickaa @eoepayus

Pegpepam. B cmamve npedcmasunu OCHOBHble OOCMUdICEHUS U 6KIAO 6 pazeumue Ompaciu MOJOYHOZO0
JHCUBOMHOBOOCMBA  VUEHbIX — HAYYHO-UCCAEA08amenvckux — uncmumymos. (Llenv  uccredosanus) Hzyuenue
ucmopuueckozo onvima u exkaiaoa yyenvix BUDCX, BUMDO u ®HAL] BUM ¢ pazeumue cpedcme mexanuzayuu u
asmomamuzayuu npoyecco8 6 MoJI0YHOM dicugomnosoocmee Poccutickoi @edepayuu. (Mamepuanvt u memoost)
Ipoananusuposanu HayuHO-mMmexHuYecKue u UHOOPMAYUOHHLIE UCMOYHUKY, 8 KOMOPLIX NpedCcmagieHbl OCHOGHbIE



amanvl pazeumus 8 o0nacmu MexaHuzayuu U aeMmoOMAamu-3ayul Npoyeccos MONIOUHO20 HCUBOMHOBOOCHEA.
(Pesynomamol u obcyscoenue) Paccmompenu cozoanue 6 1932 200y noo pyxosoocmeom B.C. Kpacnoea nepsozo 6
cmpane OnbimHO20 NeKMpUPUUUPosanto2o coexoza umenu Opyuze. Oyenunu exnad JI.11. Kopmanosckozo 6 cozoanue
nepeol NOMOYHO-KOHBEUEPHOU MEXHOL02UU COOEPAHCAHUS U OOCTYHCUBAHUS HCUBOMHDIX, NPOBEOEHUe MEOPEeMULEeCKUX
UCCIe008anuti N0 0OOCHOBAHUIO ABMOMAMUIUPOBAHHBIX NOMMOYHBIX JUHUL OOCTYHCUBAHUSL ICUBOMHDIX, pA3PAOOMKY
NPUHYUNUATILHO HOBbIX HPEONONCEHUL N0 PEKOHCIMPYKYUU U MEXHULeCKOMY nepeocHauenuto gepm. Ommemunu, 4mo
noo pyxosoocmeom FO.A. Lo pazpabomana KOHKYPEHMOCHOCOOHAS UMNOPMO3AMEWAIOUAst MEXHUKA OJis MOJIOYHBIX
ghepm, nocmasneHo Ha cepuiinoe NPou3B0OCmeo 23 HAUMEHOBAHUS HOBbIX MAWUH U 000pY008aHus 6 27 pecuoHax
Poccuiickoii @edepayuu na gpepmax ¢ obwum nozonosvem ceviie 90 molcsiu kopos. B nacmosiyee spems 6 OHAIL]
BUM paspabomanut yupposvie unmeniekmyaivhvle MEXHOI0SUU U MEeXHUYECKUe CPedCcmed YpasieHus npoyeccamu
Odoenus 6 dounvbHbx 3anax muna Kapycens, 0bopyodosanue 015 nposederus O0HUMUPOBOUHBIX pAOOM C UCHOLb308AHUEM
cucmem 8UOEOHAOMOO0eHUs, NPEOIOJNCEHA UHHOBAYUOHHAS CUCEMA ONpedeNeHlUsl Kaiecmea MOIOKA 6 NOMOKe npu
0OeHUU HA OCHOGEe NIA3EPHO-ONMUYECKUX MEXHOL02UL, UHMELIeKMYATbHASL CUCTHEMA KOHMPOIS (Du-3U0102UYeCKo20
COCMOANUA KPYNHO20 PO2ATO20 CKOMA C NPUMeHeHUuem 0amuuxos-60a10cos. (Bvieoodwt) Cozoannvie B.C. Kpacrogwvim,
JLII. Kopmanosckum u FO.A. LJoem obpasyvi mawiun u 060py008anus, a maxdice HayyHvle WKObl NPoOOINCAIOm
PA3euUBamMvbCs U MAacumaduposamvcs 8 HOBbIX HANPAGIEHUSX NO YUPDPosU3aAYUU, AGMOMAMU3AYUU U PODOMUZAYUU
arcugomuosoocmaa 6 PHAL] BUM.

Knrouesvie cnosa: mMonounoe JHcUB0MHOBOOCMBO0, CENbCKOe X03AUCME0, pobomusayus, OOUIbHbII pOOOM, NOMOYHO-
KOHBellepHasi mexHo02usl, pobom-nodoosuecamensb Kopmd.
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THE SCIENTIFIC LEGACY OF THE PIONEERS OF RESEARCH INTO THE MECHANIZATION
AND AUTOMATION OF DAIRY FARMING PROCESSES

Viadimir V. Kirsanov, Dr.Sc.(Eng.), corresponding member
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of the Russian Academy of Sciences, chief researcher;
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senior researcher

Federal Scientific Agroengineering Center VIM,
Moscow, Russian Federation

Abstract. The article presents the main achievements and contribution to the development of the dairy industry by
scientists of research institutes. (Research purpose) The research purpose is studying the historical experience and
contribution of scientists of VIESH, VIME and FSAC VIM in the development of mechanization and automation of
processes in dairy farming of the Russian Federation. (Materials and methods) We analyzed scientific, technical and
information sources, which present the main stages of development in the field of mechanization and automation of
dairy farming processes. (Results and discussion) We considered the creation in 1932 under the leadership of V.S.
Krasnov of the first experienced electrified state farm named after Frunze. We appreciated L.P. Kormanovsky’s
contribution to the creation of the first production-conveyor technology for keeping and servicing animals, carrying out
theoretical studies to substantiate automated production lines for servicing animals, developing fundamentally new
proposals for reconstruction and technical re-equipment of farms. It was noted that under the leadership of Yu.A. Tsoy,
competitive import-substituting machinery for dairy farms was developed, 23 names of new machines and equipment
were put into mass production in 27 regions of the Russian Federation on farms with a total herd of more than 90
thousand cows. Currently, the FSAC VIM has developed digital intelligent technologies and technical means of
controlling milking processes in carousel-type milking halls, equipment for carrying out bonitration works using video
surveillance systems, an innovative system for determining the quality of milk in the stream during milking on the basis



of laser-optical technologies, an intelligent system for monitoring the physiological state of cattle using bolus sensors.
(Conclusions) Designed by V.S. Krasnov, L.P. Kormanovsky and Yu.A. Tsoy samples of machines and equipment, as
well as scientific schools continue to develop and scale in new areas of digitization, automation and robotization of
animal husbandry in FNATS VIM.
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