HAITPABJIEHUSI PA3BBUTHUSI MATEPUAJIBHOTEXHUYECKOM BA3BI
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DIRECTIONS OF DEVELOPMENT THE MATERIALTECHNICAL BASE
LIVESTOCK RUSSIA

N. M. Morozov, A. N. Stories

KuiroueBble cji0Ba: ;KMBOTHOBOJICTBO, MHHOBALIMOHHAS TEXHUKA, BOOPYKEHHOCTb
TpyZAa, TEXHOJOTHs MPOU3BOICTBA, MAIIMHBI K 000PY0BaHKE, 3aTPaThl PECYpPCOB,
HKOHOMHUYECKHUE MOKa3aTeNld, MHBECTULIMH, MaTeprasbHas 0asa.

Keywords: animal breeding, innovative equipment, equipment of labor,
production technology, machinery and equipment, resource costs, economic
indicators, investments, material resources.

Pedepar. B crathe nokasaHsl poJib U BIUSIHUE HHHOBAIMOHHOW TEXHUKH —
aKTUBHOM YaCTH MaTepUAIbHO-TEXHUYECKON 0a3bl ’KUBOTHOBOJICTBA HA
COBEpIICHCTBOBAHNE TEXHOJIOTHIA MTPOU3BOICTBA MPOAYKIIUHU, TIOBHIIICHHUE
MPOU3BOIUTENILHOCTHU TPya, CHIXKEHHUE U3/ICPIKEK, YIIyUIIEeHHE YCIOBHUH Tpyaa.
Henocrarounoe ocHamieHne 00beKTOB MHHOBALIMOHHOM TEXHUKOW CAEPKUBAET
TEMITbI IPUMEHEHUS pecypcocOeperaronnx TeXHOIOT UM, TOBBIIICHUS
KOHKYPEHTOCTIOCOOHOCTH U KayecTBa MpoayKIuu. OCHOBHBIMH MPUYMHAMU
HEJ0CTAaTOYHOW OCHAIIEHHOCTH O0OBEKTOB CPEACTBAMH MEXaHU3AIUHU U
aBTOMAaTHU3alLIMU ABJISIFOTCS: OTCYTCTBHE B CTPaHE CIIELUAIU3UPOBAHHOTO
MAIIMHOCTPOEHUS], HU3KUH YPOBEHb PEHTA0CIHHOCTH MPOAYKLIUH, HEIOCTATOUHBIN
YPOBEHb JIOTAIIUi ¥ TOCIIOIJICPKKU Ha pa3BUTHE MO/ OTpaciield >KMBOTHOBOICTBA.
M3-3a HU3KOTO YPOBHS TEXHUUECKOTO OCHAIIEHUs (hepM HEJ0CTaTOYHO
MPUMEHSIOTCS TAKUE pecypcocOeperaronife TeEXHOJIOTMU Kak 0eCIIpUBI3HOE
coJiepaHue CKOTa, HOPMUPOBAHHOE KOPMJIEHUE )KUBOTHBIX OJTHOPOIHBIMU
cOamaHCUPOBAHHBIMU CMECSIMH, IO€HHE KOPOB B IOMJIbHBIX 3ajiax u Ap. B cTatbe
U3JI0’KEHBI HAIIPABJICHUS PA3BUTHUS TEXHUKHU I MEXaHU3AIMHU U aBTOMATH3aI1H
IPOLIECCOB KUBOTHOBOJACTBA U MOKa3aHa 3(P(PEKTUBHOCTh UX TPUMEHEHHUS.
OTMe4eHO, YTO B CIOKUBILEHCS SKOHOMUYECKON U (PMHAHCOBOM CUTYaIINH
HE00X0AUMO He 9 MeHee ueM B 2-3 pa3a yBEJIUYUTh BbIJICTICHUE KPEAUTHBIX
PEeCypcoB JUIsl OTPaciu, BBOJUTH JbIOTHBIE LIEHBI HA YHEPTOHOCUTENU U
OCYULIECTBJISATH COLIMAIBHOE 00YCTPOKCTBO cena 3a cueT ['0COrIKETHBIX CPEACTB

Abstract. The article shows the role and impact of innovative equipment the active
part of the material and technical base of livestock production is to improve



technologies of production, increase productivity, lower costs, and improve
working conditions. Insufficient equipping with innovative technology constrains
the rate of adoption of resource-saving technologies, increase of competitiveness
and product quality. The main reasons for inadequate equipment of objects by
means of mechanization and automation are: lack of specialized machinery
engineering, the low level of profitability of production, insufficient level of
subsidies and state support for the development of the subsectors of livestock
breeding and raising. Due to the low level of technical equipment of farms, energy
saving technologies are not sufficiently applied such as loose housing of cattle,
normalized and sorted supply of food for animals with balanced homogeneous
mixtures, milking cows with assistance of special equipment, etc. The article
mentions some important directions of development of animal breeding and raising
machinery's mechanization and automation and the efficiency of such machinery
usage is assessed. It is highlighted that in view of current economic and financial
situation the volume of credit resources to industry should be made at least 2 or 3
times larger, preferential prices for energy need to be introduced and social

infrastructure for rural areas need to be improved at the expense of budgetary
funds.

YCTPOMCTBO JJIsSI SKCITPECC-AHAJIN3A KAYECTBA
AU3EJIBHOI'O TOIIJINBA

Herosopa A.B., Maxusinos Y.A.
APPARATUS FOR EXPRESS-ANALYSIS
OF DIESEL FUEL QUALITY

A.V. Negovora, U.A. Mahiyanov

KiroueBble ¢JI0Ba: KAUeCTBO TOIIJINBA, TU3CJIIBHOC TOIIJIMBO, YCTpOﬁCTBO JJIA
OLICHKH MoKazaTejiel KauecTBa TOILIMBA.

Keywords: the quality of the fuel; diesel fuel; a device for evaluating performance
of fuel quality.

Pedepar. Pa3paboTka HOBOTO yCTpOMCTBA AJIsI SKCIIPECC-OI[EHKU KauecTBa
nu3esibHOro ToruBa. O0s3aTeNbHble TPEOOBAHUS K AU3EIBHOMY TOTUIUBY
YCTaHaBJIMBAIOTCS TEXHUYECKUM periaMeHToM «O TpeOoBaHHUAX K
aBTOMOOUJILHOMY U aBHAIIMIOHHOMY OC€H3UHY, TU3E€JIbHOMY U CYJJOBOMY TOIUIMBY,
TOIUIABY JUJISI PEAKTUBHBIX JIBUTATENICH U TOMOYHOMY Ma3yTy». KauecTBo TormBa



MOATBEPAKAAETCS MACHOPTOM MPOU3BOUTENISL, B KOTOpOM npuBoasites 11
MoKa3aTeseH, a MpU ero nepeaade B Npoaaxy KOHTPOJIUPYIOTCA TOJIBKO 7
nokasaresei. [IpoBeeHHbIN aHaIn3 0OTKA30B IU3€JIbHOTO JBUTATENs MO3BOJIMI
BBISIBUTh, YTO OCHOBHBIMM BUJIaMU MTOJIOMOK B TOIUIMBHOM anmnapaType sIBJISIIOTCS
V3HOC WJIY 3aUPbl TPEUU3UOHHBIX MIOBEPXHOCTEN CONPSIKECHHBIX JECTAJICH.
OCHOBHBIMM PUYMHAMU BbIX0/1a MPEIIU3UOHHBIX JETANCH U3 CTPOS SABIISIIOTCS
HEJIOCTATOYHAsl CMa3Ka TPYLIMXCS MOBEPXHOCTEN U3-3a YXYAIIECHHBIX
CMa3bIBAIOIINX KauecTB TOIUIMBA. J[J1s1 oOecreueHns HaeKHOU pabOThl TEXHUKHU
HEO0OXO/IMM MOCTOSTHHBIM MOHUTOPUHT TTOKa3aTeliel kauecTBa ToruBa. s
pelIeHust 3TUX MpoodsieM pazpadoTaHO KOMIAKTHOE YCTPONCTBO, KOTOPOE
YCTaHABIIMBATHCS HEMOCPEACTBEHHO B CUCTEMY NMUTAHUS JBUTATEIIS
TPAHCIIOPTHOTO CpencTBa. bl BEIOpaH MPOTOTHUTT YCTPOIMCTBA, YKa3aHbI €T0
HEJIOCTATKU M MYTH UX MpeoaosieHus. PaspaboTaHHoe yCTpONUCTBO OmpeesieT
COAEPkKAHUE BOJIbI, TEMIIEPATYPHI U BA3KOCTH TOILJIMBA U CMa3bIBAIOIINX KAUYECTB
ToruBa. {15 permeHuss cMa3bIBalOIIMX CBOMCTB TOILIMBA pa3paboTaH JaTyuK,
KOTOPBIW OINPEICIISIETCA B 3aBUCUMOCTH OT Pa3MEpOB MsATHA U3HOCA Ha
METAJUIMYECKOM IIapUKE, TPU TPEHUU O HEMOJABHKHYIO METAIIIMYECKYIO
niactuny. [IpuBeneHo onvcanue yCcTponCcTBa 1aTudKa U IPUHIIUIT €r0 paboThI 1O
ONPENECTICHUIO CMA3bIBAIOIINX KAYECTB TOILINBA.

Abstract: The development of a new equipment to express-analyse the quality of
diesel fuel. The compulsory regulations for technical and chemical quality 22 are
set by the technical normative “About the quality of car and aviation petrol, diesel
and ship fuel, fuel for jet engines and fuel o1l”. The quality of fuel must be
confirmed by manufacturer's passport where 11 indicators are brought down, while
only 7 indicators are controlled at the time of fuel's transfer to retail sellers. The
perfomed analysis of diesel fuel failures helped to find out that the major cause of
breakdowns in the fuel system are wearout or scoring of precision surfaces of
mating parts. In turn, the major cause of wearout of precision details is insufficient
lubrication of frictioning surfaces because of diminished lubricative qualities of
fuel. To ensure the relaible work of machinery, constant monitoring of fuel quality
is necessary. To solve these problems, a miniature apparatus was developed which
1s installed directly into the fuel system of machine. A prototype was chosen and
its main disadvantages and ways to overcome them were described. The developed
device may determine the content of water, temperature, oiliness and lubricative
qualities of fuel . To determine specifically the lubricative qualities of fuel an
indicator has been devloped which defines the parameter on the basis of wear out
of a testing metal ball while frictioning along a special stationary metal plate. The



description of indicator and the principle of its work are showed.

PA3PABOTKA MOJY.JISA A5 UICHIBITAHUI HACOCOB BBICOKOT'O
JABJIEHUSA TOIIVIMBHBIX CUCTEM THUITA COMMON RAIL

Hurmartyniaun HI.@., Ko3eeB A.A., Kapauypun b. I1I.

AHHOTauMs. B 1aHHOW cTaThe NMPUBEJICH aHAIN3 CTEHIOB U METOJIMKA IMATHO-
CTUPOBAHUS TOTUIMBHBIX HACOCOB BHICOKOTO JIABJICHUS CUCTEMBI

COMMON RALIL.

Karwuesble ciaoBa: ToruBonogaromas cucreMma COMMON RAIL, TonauBHBIN
HACcOC BBICOKOT'O JaBJICHUS, CTEHJIBI I MCITBITAHUM TOIUIMBHBIX HACOCOB.

Development of the module for testing high-pressure pumpstype Common
Rail fuel systems

Nigmatullin S.F., Kozeev A.A., Karachurin B.

Annotation. This article is an analysis of the stands and methods of diagnosing
highpressure fuel pumps system COMMON RAIL.

Keywords: fuel system COMMON RAIL, fuel pump high pressure, stands for
testing fuel pumps.

COCTOSIHHUE OBIEBOJICTBA Y IIPEVIOKEHUS 1O
COBEPHIEHCTBOBAHUIO TEXHUYECKHX CPEJICTB ITPH
MAIINHHOM CTPUKKE OBEI]

Mup3sosinn FO.A., ®upudyenxkon B.E.

AnHoTanus. [Toka3aHo 3HaueHHE OBLIEBOJICTBA U OTMEYAETCS, YTO MPOILYKIIUS
OTpaciid MOCTOSIHHO BOCTpeOOBaHa, a UMEIOIINE OBEll X0341cTBa AP (HEeKTUBHEE
pabo-TaroT ¢ 3eMeIbHBIMU yroabsiMu. [loronoBse oBelr B Mupe 0THOCUTEIBHO
ctabunbHO U B 2014 roay coctaBuiio cBblie 1,2 MIpJ. TOJIOB, B TOXKE BpEMS 110
ctpanam 3a 1990...2014 roasl MeeT MECTO Kak 3aMETHBINA POCT YUCICHHOCTH
osell — B Kutae +90,9 muH. ronos (81%)... , Tak U yMEHbIIEHUE TIOTOJIOBbS B
paHee NTMIUPOBABIINX CTpaHax — B ABcTpanuu —97,7 miH. ronos (57%)... . B
Poccun, ¢ u3MeHeHnem o0IIeCTBEHHO-3KOHOMUYECKON (hopMaliiu, MPOU30ILIO0



pe3koe naaeHue noroyioBbs (1990 rog — 55,24 mau. ronos, 2000 rox — 12,60,
nanee poct u B 2015 rogy — 22,71 MIIH. TOJIOB), TaK U CTPYKTYPHBIC U3MEHEHUS —
YUCJIEHHOCTh OBEIl 00Jiee YeM Ha MOPSAO0K yIiajia B CEIbCKOX035HCTBEHHBIX
OpraHu3alMIX, YMEHBIIMIOCH MTOTOJIOBBE B XO3SIIICTBAX HACENICHUS, B TO K€ BpeMsI
NOSIBIIIUCH (hepMepcKue Xo3siicTBa. B pesynbrare pe3ko CHU3MIACh
KOHIICHTpPAITUs OBEI] ¥ MCTIOJIb30BAHNE MPUMEHSIBIIIETOCS
BBICOKOTIPOU3BOIUTEIHLHOTO CTAITMOHAPHOTO 000PYI0BAHUS, PACCUUTAHHOTO Ha
COCpPEIOTOYEHUE 3HAYNTEIHLHOTO TIOTOJIOBbS HA OJHOM MECTE, CTajlo
HEPaIMOHAJIHBIM. JTO MOCTY>KUJI0 OCHOBAaHUEM, ITPU COBEPLICHCTBOBAHUU
(pa3paboTKe) 1St MaIIMHHBIX TEXHOJOTUM B OBIEBOJICTBE Ha niepuo 10 2030
rojia, IpUMEHEHUs! aBTOHOMHOTO MOOMJIBHOTO M MHOTO(YHKIIMOHAIBHOTO
000pyI0BaHUs, B TOM YHCIIE MAJIOW MTPOU3BOAUTEIHBHOCTH U METAIO- U
SHEPTrOEMKOCTH ISl MHIUBHUAYATbHBIX X035 HUCTB HACEJICHUS HA JIMYHOM TI0JIBOPKE.
JIJist CTpUKKH OBEIl, KOTOPAs SBJISICTCS] OJTHAM W3 OTBETCTBEHHBIX M TPYIOEMKHIX
IIPOIIECCOB B OBIIC-BOJICTBE, MPE/IJIOKEHO MOOUITEHOE 000pYA0BaHHE,
JOCTABIISIEMOE B MECTA HEMOCPEA-CTBEHHOTO HaX0KICHHSI OBEI] COBMECTHO C
00CITyKUBAIOLIUM IEPCOHAIIOM.

KawueBble cjioBa: osell B Mupe u B Poccuu, TUHaAMUKA paciipeieieHus
MIOTOJIOBBS, CIIOCOOBI COJIepKaHUs, CTPUIKKA, MOOMIIFHOE 000PY1I0BaHNUE.

SHEARING TECHNICAL MEANS IMPROVEMENT PROPOSALS
Y. A. Mirzoyants, V. E. Firichenkov

Annotation. The importance of sheep production is shown and it is noted that the
industry has constant demand, and farms having sheep together are more efficient
while working with land. The number of sheep in the world is relatively stable and
in 2014 totaled more than 1,2 billion heads, at the same time across countries for
1990...and 2014 there was a noticeable in-crease in the number of sheep in China
+90,9 million of heads (81%).. so as the decline in the earlier leading countries —
Australia -97,7 million of heads (57%)... In Russia, due to socio-economic
formation change experienced a sharp drop in numbers of sheep (1990 — 55,24
million of head, 2000 — 12,60, further growth in 2015 — 22,71 million of goals),
and structural changes — the number of sheep dropped down significantly among
agricultural organizations, the numbers of livestock decreased among households,
at the same time, new farms ap-peared. As a result there was a decrease in sheep
concentration and usage of applied high-performance stationary equipment,
designed for concentrations of large numbers , became ir-rational. This is the basis



for the improvement (development) of machine technologies in sheep breeding for
the period up to 2030, the autonomous mobile and multifunction equipment usage,
including low productivity and metal- and of energy- intensity for individual
private households. For sheep shearing, which is one of the important and time-
consuming sheepbreeding processes, mobile equipment delivered to the places of
the sheep together with the staff is suggested. Keywords: sheep in the world and in
Russia, the livestock distribution dynamics, housing methods, shearing, mobile
equipment.

Metoanka 000CHOBAHHMS CTPYKTYPHBIX 3JIEMEHTOB 00CIyKUBAHUS
MOOMJIBHOIO NMAPKa CeJbCKOX03AiCTBEHHbIX MaIlINH

KpaBuenko U.H., Kopuees B.M., Karaes 10.B., OBunnaukosa M.C.

AHHOTanus. B 1aHHOM cTaThbe pacCMOTPEH NMPUMEP METOIUKH 0OOCHOBAHMS
3JIEMEHTOB 00CITy’)KUBaHHSI MOOWJIBHBIX TAPKOB CEIbCKOX03HCTBEHHBIX MAIIHH.
[TpuBenens! popmysl 11t pacuera BepossTHOCTH mpocTost A3C, CTOUMOCTH
IIPOCTOEB CEIbCKOXO35MCTBEHHBIX MaIlIMH. [Ipe1iosxkeH BapuaHT ONTUMU3ALMH
COCTaBa U CTEIECHU 3arpy3Ku HanOoJiee 3HAYMMbIX 3JIEMEHTOB MapKa
CEJIbCKOXO35IMCTBEHHBIX MAILIMH C YYETOM BEPOSTHOCTHBIX (DAKTOPOB B IIpoLIECCe
00CITy)KMBaHUS TEXHUKHU.

Kiarwu4eBble cj1oBa: ImapkK CEIbCKOXO03SMCTBEHHBIX MallluH, OIITUMHU3alHsA, IIPOCTOU
TCXHUKMH.

JUSTIFICATION METHOD OF THE STRUCTURAL ELEMENTS OF
SERVICE MOBILE FLEET OF AGRICULTURAL MACHINERY

Kravchenko I.N., Korneev V.M., Kataev Yu.V., Ph.D., Ovchinnikova M.S.
Annotation. This article describes an example of justification method of the
elements of the service mobile fleet of agricultural machinery. The formulas for
calculating the probability of downtime of petrol stations, the cost of downtime of
agricultural machinery are considered. A variant of the composition optimization
and the degree of loading of the most significant elements of the farm machinery
fleet taking into account probabilistic factors in the process of maintenance of
equipment are suggested.

Keywords: park of agricultural machinery, optimization, equipment downtime.



Bb100op cocTtaBa pado4ux OpraHoB KOMOMHUPOBAHHOIO
No4YB000padaThIBAIOIIEI0 arperara

B.H.3BoauHcKkuit

AHHoTanus. B cTtaThe npeanaraercs BapuaHT 000OCHOBAHMSI COCTaBa
KOMOHMHUPOBaHHOI'O MOYBOOOPa0aTHIBAIOIIETO arperara Ha 6ase JaHHbIX 110
BEPOSITHOCTH pa3pylIeHUs] KOMKOB MOYBBI, TOJTy4eHHBIX Tpod. A.B. KitoukoBbiM
Ipy U3y4yeHUH HanboJiee pacpoCTPaHEHHBIX pabo4nX OpPraHoOB KyJIbTHBATOPOB,
JIMICKOBBIX OOPOH, KaTKOB U 1p. opyauil. [IpuBoasTcs nanHble IO AMHAMUKE
KPOLICHHS KOMKOB ITOYBBI JI0 Pa3MepOB, OTOBOPEHHBIX arpOTEXHUYECKUMU
TpeOOBaHUSIMU Ha puMepe komOnHupoBanHoro arperara AKII-6I" ¢
MOCTPOCHUEM AMArpaMMbl KPOILIECHUS U ONPECICHUEM KOJIMYECTBA 00Pa30BaHHbIX

bpakiuii.

KiroueBble cjioBa: mouBooOpaboOTKa, MPEeANOCceBHAs KyIbTHBAIIHS,
KOMOMHHMPOBaHHBIN TOYBOOOPAOATHIBAIOIINI arperar, KpolueHue, ppakuus,
arpoTexHuYecKue TpeOoBaHMs, COCTaB arperara, BEpOsITHOCTh pa3pyIlIeHuUs,
pabouasi CKOpOCTh, TITyOnHA 00paOOTKH, SFHEPTOEMKOCTb.

Choosing the composition of the working bodies of the combined tillage
Machine

V.N. Zvolinskiy

Summary. The article suggests a way of foundation of contents of a combined
soilcultivating apparatus based on a data bank of probabilities for a “ball” of soil to
crumble, which was obtained by professor Klochkov while studying the most
widely used working details of cultivators, disc harrows, rollers and other tools.
The dynamic data of soil balls crumbling to the size supposed by standards is
shown on the basis of a combined AKSH6G machine. The diagram showing the
process of crumbling and measuring the quantity of appearing fractions is also
supported to the article.

Keywords: tillage, pre-sowing cultivation, combine tillage machine, crumble,
fraction, agronomic requirements, part of the unit, the probability of crumbling, the
working speed, depth of work, energy consumption.



IIpenynpexaenue apapuii 1 karacTpod Ha npeanpusarTusax AIIK
I'onpoouna JI.A., OpJaos I1.C., Mopo3zos B.B., Ilonosa E.C.

AnHoTanusi. B pabore paccMoTpeHbl 0€CKOHTAKTHBIE METOBI UICHTU(DUKAITUN
KOPPO3HOHHBIX MMOBPEKACHHUN MOJ3EMHBIX TPYOOIIPOBOIOB; MPEAJIOKECHBI
MEPOTPHUATHS 110 TOBBIIIEHUIO KOPPO3UOHHOM CTOMKOCTH MeTaiia Tpyo.

KiroueBble cjioBa: KOppo3us, HACHTU(UKALMS KOPPOZUOHHBIX MPOIIECCOB,
(a30BbIif IEpeHOC, MOBHIIIEHHE KOPPO3UOHHON CTOMKOCTH CTaIbHBIX TPYO
TPyOOIIPOBOJOB U BEICOKOTEMIIEPATYPHBIX TIOBEPXHOCTEN Harpena.

Warning breakdown and catastrophe in undertaking agricultural enterprise
complex

Goldobina L.A., Orlov P.S., Morozov W.W., Popova E.S.

Abstract: the paper discusses the contactless methods of identification of
corrosion damage of underground pipelines; measures are proposed to improve
corrosion resistance of metal pipes.

Keywords: Corrosion, identification of corrosion processes, phase transfer,
increased corrosion resistance steel pipes high-temperature pipes and heating
surfaces.

IToBbINIEHHE CTOMKOCTH KUIKOCTHBIX CMAa3bIBAIOIIE-0XJIAK/TAIIHAX
TEXHOJOTHYECKHUX CPEa 3a CUHET aPUPOBAHUA OXJIAKICHHBIM
HOHU3UPOBAHHBIM BO31YXOM

EcoB B.b., Kinmoukun K.O., Cmaas E.T'.

AHHoTanus. B 1anHoi paboTe paccMaTpuBaeTCsl METO ] HACHIIICHUS
OXJIOKJIEHHBIM HOHU3UPOBAHHBIM BO3yxoM (OVB) cMa304HO-0XITa)K AaroImux
texHonornueckux cpen (COTC). [Tokazana a¢gdextuBHOCTh TpuMeHennss ONB
JUISL TIOBBIIICHUS OMOCTORKOCTH cMa30uHO-oxaaxaaromen xuakocta (COX) u
NoJIIepKaHUST HEOOXOAMMOTO YPOBHS KUCIIOTHOCTH.

Kuarwuessie cioBa: COTC cmazouHO-oXJIaxaaronasi TeXHOJOTUIecKas cpea,
COX cma304HO-0XJIaXAar0Ias KUAKOCTb, OMOCTOUKOCTh, HOHU3UPOBAHHBIN
BO3/YX.



Increase in the life of liquid lubricating and cooling technological
environments through aeration by cooled ionized air

Esov Valery, Klimochkin Kuzma, Smal Evgeny

Annotation. In this paper the method of saturation of lubricating and cooling
technological environments with cooled ionized air is shown. The efficiency of the
use of cooled ionized air to increase the biological stability of the coolant and
maintain the necessary Ph level is discussed and proved.

Keywords: cutting fluids, coolants, biostability, ionized air.

CooTBeTCTBHE CTaHIapTaM OCHOBHBIX Tp@ﬁOBaHI/Iﬁ 0€30IaCHOCTH K
MalllMHAM, ITPOIIECAIHUM TEXHUIECCKOE OﬁCJ]y)KI/IBaHI/Ie

Ka3zakosa B.A., Illunkesuu B.A., ®uiunnosa E.M., Usiesa U.b., bypenko
JLA.

AHHoOTanus. B cTtaThe npeacraBieHbl COOTBETCTBUSI OCHOBHBIX TPEOOBaHUM
0€30MacHOCTH Ha PEMOHTHBIX ONEpPalUAX PA3HOU CIIOKHOCTHU, a TAKKE
TpeOoBaHUi1 0€30MaCHOCTH K MAIlIMHAM, MTPOLIEAIINM PEMOHT, TOCYIapCTBEHHBIM
CTaHAApTaM COOTBETCTBYIOIIUX HAIIPABICHUM.

KiroueBble cjioBa: TpeOOBaHUS 0€301IACHOCTH, CTAHIAPTHI, PEMOHT,
CCIIbCKOXO3SIMCTBEHHAS TCXHUKA.

Standards the essential safety requirements of the machine past maintenance

V.A. Kazakova, V.A. Shinkevich, E.M. Filippova, L.B. Ivleva, L.A. Burenko.,
Annotation. The article mentions the cohersions between main requirements of
safety at technical operations of different complexity, requirements for safety of
different machines which has been previosly fixed and the state standarts of the
respective direction.

Keywords: safety requirements, standards, repair, agricultural machinery.

MATEMATHUYECKAS MOJEJIb PACUETA JJUCIIEPCUU PACXOJA
TOIIVIUBA IBUT'ATEJIA

Kamauun C. B.



AnHoTanus. B cratbe mpuBoaAUTCS 000CHOBaHUE U pa3pabOTKa MATEMATUIECKOMN
MOJieNii pacu€Ta JUCIIEPCUH pacxo/ia TOTUIMBA ABUTaTeNs1, 00YCIOBICHHON
BEPOSITHOCTHBIM XapaKTepOM M3MEHEHHS] BHEUTHEN HArpy3KH U TUHAMUYECKHUX
CBOWCTB MalllMHHO-TPAKTOPHOT'O arperara.

KiroueBble c10Ba: MaTeMaTHueCcKast MOICIIb, JUCIICPCU, PACXO] TOIJIMBA
ABUTATCIIsA, CIICKTPAJIbHAA IIJIOTHOCTDL, KOPPCIIMUOHHAA (I)YHKI_[I/IH.

MATHEMATICAL MODEL OF CALCULATING THE DISPERSION OF
FUEL CONSUMPTION ENGINE

Kalachin S. V.

Summary. The article provides a rationale and consideres the results of the
development of method of calculating the dispersion of fuel consumption engine,
due to the probabilistic character of changes of external load and dynamic
properties of machine-tractor unit

Keywords: mathematical model, dispersion, the engine fuel consumption, spectral
density, correlation function.

Texnuveckoe nepeocHamenue komoaiinooro napka AIIK HoBocudupckoii
obsacTu

A.E. Hemues, B.B. Koporkux, C.B. Cyooues, U.B. /Iemenok

AHHoTaums: {1 obecrieueHrss HEOOXO0IUMOM TEXHUUECKOW OCHAIIIEHHOCTH
npeIaraeTcs IeJICHapaBIeHHAs CTpaTerusi OOHOBJICHHS KOMOAITHOBOTO mapKa
AITK HoBocubupckoii obmactu. Jliis moBeaeHus: akKTHUIECKOTO CPETHETO CPOKa
city>0bI 10 HopMaTuBHOTO (10 J1€T), HECOOXOAMMO B TOJT €TUHOBPEMEHHO
IMOCTaBUTH 354, a 10 5 et — 1417 HOBBIX KOMOAMHOB.

KuroueBble cjioBa: TEXHUUYECKOE MIEPEOCHAIIEHNEe, KOMOAaWHOBBIH Mapk,
3epHOYOOPOYHBI KOMOAH, BO3PACT TEXHUKH, TIOCTABKU TEXHUKHU.

Technical re-equipment of Park of combine APK Novosibirsk region
A.E. Nemcev, V.V. Korotkih, S. V. Subochev, 1.V. Demenok,

Abstract. To ensure the necessary technical equipment, a dedicated strategy for
reforming the combine park of agricultural complex of Novosibirskya oblast' is



suggetsed. To bring the actual average life to the standard (10 years), you need a
year at a time to deliver 354 new processors and for 5 years — 1417 harvesters. .

Keywords: technical re-equipment, fleet of harvester combines, combine har-
vester, age of equipment, the supply of equipment.

AHaJIU3 10POKHOI 0€30I1ACHOCTH TPAHCIOPTHBIX cpeacTB B BpsiHckoi
obJiacTu

Hukyaun B.B., Cakosuu H. E., Xpucropopos E.H., Hukomnaes M.IO.

AHHoOTanus1. B cTaThe MpuBeCHBI JAHHBIE O COCTOSHIH aBapUHHOCTH Ha I0OPOTax
BpsiHCKO#1 001acTH, BHOCAIIINE OTIPEISTICHHBINA BKJIa B O0IIYI0, CKOPOHYIO,
CTaTHCTUKY aBapUMHOCTH HA JJoporax cTpanbl. [IpoaHnanu3nupoBaHbl NpUYUHBI U
(akTOpbI TOPOKHO - TPAHCTIOPTHBIX MpoUCHIecTBUi. MccnenoBaHo BIUsiHIE
HEUCTIPAaBHOCTH aBTOTPAHCIIOPTHBIX CPEJCTB Ha MpobaemMy oOecredeHHsI
0€30IacHOCTH JOPOKHOTO IBUXKEHUS B bpsiHCKOM 00/1acTH.

KiioueBble ¢jioBa: aBapuitHOCTh, O€30MACHOCTH JIOPOYKHOTO JABUKECHUS,
JIOPOYKHO- TPAHCIIOPTHOE MPOUCIIECTBHUE, BOJAUTENH, ABTOTPAHCIIOPTHOE CPEJICTBO,
MEIEX0/1, TOPOKHbIE YCIOBUS

Analysis of road safety of vehicles in the Bryansk region
Nikulin V.V, Christopher E.N, Sakovich N.E, Nikolaev M.Y.

Abstract. The article presents data on the state of accidents on the roads of the
Bryansk region, making a contribution in general, to the mournful statistics of
accidents on country roads. The causes and factors of road accidents are analyzed.
The influence of faults of vehicles on the issue of road safety in the Bryansk region
1s investigated.

Keywords: accidents, traffic safety, traffic accident, driver, vehicle, pedestrian,
road conditions

IIpyuMeHeHHe HHTUOMPOBAHHBIX KOHCUCTEHTHBIX CMA30K IJIl 3aAIIUThI
Pe3b00BBIX COeIMHEeHUI

IHerposckmii 1., IlerpoBckas E.A., Ilocynbko U.A



AnHoTanus. [TpuBenén ananus KOPPO3MOHHBIX MPOIIECCOB B PE3LOOBHIX
coenuHeHusX. [Ipennoxkena penentypa KOHCUCTEHTHONW CMa3KH JIsl
PEIOTBPALIEHUS] KOPPO3ZUOHHOTO «CXBATHIBAHUS.

KaroueBrnie ciioBa: Pe3n00BbIC COCONHCHUA, KOPPO3HNOHHOC «CXBATBIBAHUC),
KOHCHUCTCHTHBIC CMa3KH, Kp}ITﬂHII/Iﬁ MOMCHT.

The use of inhibited grease for protection of threaded connections
Petrovsky D. L., Petrovskaya E. A., Posunko I. A.

Annotation. Was given the analysis of corrosion processes in screwed
connections. The formula of thickened lubricant for corrosive “gripping”
prevention was offered.

Keywords: screwed connections, corrosive “gripping”, thickened lubricant, torque
moment.

TenaeHUU pa3BUTHS TEXHOJOTHIA M CPeACTB 00KATKHU ABUraTe el
ABTOTPAKTOPHOM TEXHUKH

Tumoxun C.B., Ciunbin U.A., I'osxyoes U.T'.

AHHOTaIII/Iﬂ. B craTtbe PaCcCMOTPCHBI TCXHOJIOTHHN 00KaTKN I[BI/IFaTGJ'Ief/'I
BHYTPCHHCTO CTOpaHUs C IPUMCHCHHUCM IIPHUCAIOK B CMA30YHBIC MacCJjia, BOIIPOCHI
MOACPpHU3AIINN 00KaTOYHBIX CTCHIOB, DHCPIO U pecypc0c6epe>1<eHH51,
AUHAMHWYCCKOT'O HAI'PYIKCHUA I[CTEIJICI\(JI COHpH)KGHI/H?I ABUT'aTCIIA,
COBCPHICHCTBOBAHUA TCXHUYCCKUX CPCACTB IJIA XOJIO,ZIHOﬁ 00KaTKH.

KuaroueBsble ciioBa. OOKkaTKa, TEXHOJOTUS, IBUTATEIb BHYTPEHHETO CTOPaHUS,
CMa304YHOE Maclio, MPUCAJKA, U3HOC, TPUPAaOOTKa, HATPYKEHHE, 0OKATOUHbIE
CTEH/IBI.

Trends in the development of technologies and means for running in engines
of tractor machinery

Golubev 1.G., Dr. Tech. Sci., Timokhin S.V.

Annotation. In the article technologies of running-in of internal combustion
engines with the use of additives in lubricating oils, the issues of modernization of



run-in stands, energy and resource saving, dynamic loading of engine interface
parts, improvement of technical means for cold running-in are considered.

Keywords. Run-in, technology, internal combustion engine, lubricating oil,
additive, wear, run-in, loading, run-in stands.

CTPATEI'MM UCITIOJIb30BAHUS BTOPUUHOI'O ®OHJIA
3AITACHBIX YACTEN

H.B. AngommuH, N. Aldoshin

KiroueBble ciioBa: yTUJIU3alusa, BTOPUYHBIC 3aIl1aCHBIC YaCTHU, MaTpHUlla,
6I/IManI/I‘IHBIe WI'PBI, BRIIICAIIAasA U3 OKCINIyaTalluil TCXHUKA.

Keywords: disposal, secondary spare parts, matrix, bimatrix games, technique of
retired.

Pedepar. Best nporsBeieHHas M HAXOASIIAACA B OKCIUTyaTallMy TEXHUKA CO

BpPEMEHEM IIOCTYIIAET Ha yTWIH3aLuio. [Ipy 3TOM OCyIecTBIIseTCS JEMOHTaX U
nepepaboTKa €€ KOMIIOHEHTOB ISl TOJIy4€HHs BTOPUYHOTO ChIPbsl, KOTOPOE B
CBOIO OUYEpEeIb HEOOXOAMMO AJIs IPOM3BOJCTBA HOBBIX AeTanel. OJJHaKo B cllydae,
KOT'JIa HEKOTOPBIE AETaIN WU Y3JIbl 00JIaal0T OCTaTOYHBIM PECYPCOM, TO €CTh
MOTYT 3KCILTyaTUPOBAThCA Jasee, 1esIeco00pa3Ho UX JEMOHTHUPOBATH C
YTUIM3UPYEMON TEXHUKHU U UCIIOJIB30BaTh B KAYECTBE 3alIaCHBIX YaCTEH.
JIeMOHTa)xeM U peain3alyen arperaTos, y3/I0B U AETAJIEH MOTYT 3aHUMATbCS
CTPYKTYPBI, JEHCTBYIOLIME COBMECTHO KaK B paMKax OJHOI0, TaK U HECKOJIBKHUX
NpeanpusaTui. B cratbe paccMaTpuBarOTCs BOIPOCHI B3AUMOJAEHUCTBHUS ABYX
HE3aBUCUMBIX MPEANPUATHN (JEMOHTAXKEP C OJTHON CTOPOHBI M Mara3uH 3aMacHbIX
4acTeil ¢ Ipyroil) npu pean3alii BTOPUYHBIX 3allaCHBIX YacTel Ha IPUMEPE
pazoopku TpakTopHoro asuratens J-240. CterneHb JEMOHTaXa MOXKET
pa3InyaThCs — TEXHUKA MOXKET ObITh pa3o0paHa Ha arperaTbl WIK MOJHOCTHIO J10
netaneit. [Ipu 3ToM pasnuyHoi OyJeT Kak TPyA0EMKOCTh paboT, TaK U
(buHaHCOBBIN pe3yabTart. i TOro 4To0bl ONPEeTUuTh CUTYAIMIO B3AUMHOM
BBITOJJTHOCTH MAPTHEPOB (PABHOBECHSI ) LIETIECO00Pa3HO UCIOJIb30BaTh
MaTeMaTUYEeCKUi anmapat OuMaTpuyuHbIX Urp. B Haiiem ciydae qBa napTHepa —
«A» nemoHTaxxkep u «B» npoaaser — UMEIOT 1O ABE CTpAaTeruu noseaeHus. Bee
BO3MO>KHBIE CITy4au MOJyYeHUs! IPUOBLIN MPU UX BEIOOPE XapaKTEPU3YIOTCS
IJIATEKHBIMU MaTpunamu. Uit onpeneneHus CUTyaluu paBHOBECHS
OCYILECTBIISIETCSA pacyeT BCIIOMOTaTEIbHBIX TapaMETPOB Ha OCHOBAHUU
IaTeXHbIX MaTpull. CUTyalus paBHOBECHS OINpeesieTca rpaduuecKum



METOJIOM IIPU PEIICHUU HEPABEHCTB. B UTOre yCTAaHOBJIEHBI TPU TOUKH
paBHOBecHsl. /[Be MOKa3bIBAIOT YUCThIE CTPATETUU MAPTHEPOB (3TO BO3MOKHO B
ClIy4ae OnpeJeIeHHOW JOTOBOPEHHOCTH MEXIAY HUMHU ), TPEThsI — pAaBHOBECHE B
CMELIaHHOM cTpaTeruu noBeaeHus mapTHepoB. B aToM cinyyae 06a mapTHepa
MOJTy4aroT TPUOBLIb, HE3aBUCUMO OT MOBEJAEHUS KaX10T0 13 HUX. B Takoit 99
CUTYallUU YacTh arperatoB peajn3yioT B cOope, APYryro — pa3dHparoT MOJTHOCTHIO
U PEAIM3YIOT 0 JACTAIIAM.

Abstract. All manufactured and in operation equipment needs to be disposed
overtime. During recycling the dismantling of equipment's components and their
procession is performed in order to produce secondary raw materials, which in turn
are necessary for the production of new parts. However, in case when some parts
or assemblies have residual value, 1.e. can be further used, it is advisable to remove
them from the disposable equipment and use them as spare parts. Organizations,
which act together in either one or several enterprises, can be engaged in
dismantling and implementation of units, components and parts. The article
considers the interaction of two independent companies, a dismantling business on
one side and a spare parts store on the other, during the sales of secondary spare
parts. The degree of dismantling can vary: the equipment can be disassembled into
apparatus or fully to the details. In these cases both the complexity of operations
and financial results will be different. To determine the situation of mutual
expedience of partners (equilibrium situation) it is reasonable to use the
mathematical apparatus of bimatrix games. In our case, the two partners — partner
"A" the dismantling business, partner "B" the seller — have two strategies of
behavior. All possible cases of a profit with their selection on the example of the
disassembly of the tractor engine D-240 are described by payment matrices. To
determine the equilibrium situation the auxiliary parameters on the basis of the
payment matrices are calculated. The equilibrium situation is determined by the
graphical method by solving inequalities. In the end three equilibrium points are
determined. Two equilibrium points show a pure strategy of partners (this is
possible in the case of a certain agreement between them). The third point shows
the equilibrium in mixed behavioral strategies of partners. In this case, both
partners make a profit, regardless of the behavior of each of them. In this situation,
the part of the units are sold without disassembling, the otherpart is fully
dismantled and implemented.



Cnoco0 yrujam3anuu 0TX0/10B U3 YIJI€POAUCTHIX, JeTMPOBAHHBIX U
OBICTPOPEKYIIMX HHCTPYMEHTAJIBHBIX CTaJIel 3JIEKTPOKOHTAKTHOM
NPUBapPKoOi

Cepos A.B., CepoB H.B., bypak I1.1., Jlatsimos P.A.

AHHoTanus. B ctaTthe paccMOTpeHBI CIOCOOBI YTHIIM3AIMH OTXO0B
MAaIIMHOCTPOUTEIBHOIO U HHCTPYMEHTAJIBHOTO IIpon3BoAcTBa. [lokazaHo uro
NEPCIIEKTUBHBIM CIIOCOOOM YTUIIM3ALUH C TOUYKH 3PEHHUS CBOMCTB MMOIYYEHHbBIX
HOKPBITHI, 5)KOHOMUYHOCTH U KOJIOTUYHOCTU MOKET OBbITh 3JEKTPOKOHTAKTHAs
pUBapKa.

KiroueBble ciioBa: YTI/IJII/I?)aHI/IH, YIOPOUYHCHUC, BOCCTAHOBJICHHUC,
(I)YHKL[I/IOHaJ'IBHBIC IOKPBITHUA, SJICKTPOKOHTAKTHAS IIpUBApPKa.

A method of recycling of carbon, alloyed and highspeed tool steels by
electrocontact welding

A. V.SEROV, N. V. SEROV, R.A. LATYPOV

Abstract. The article describes methods of disposal of the machine-building and
toolmaking production waste. It is shown that a promising method of disposal in
terms of the properties of the resulting coatings, economy and ecology can be
electric-welding.

Keywords: Recycling, strengthening, recovery, functional coatings, electric
welding

Hcnoan3oBaHue 0TX010B PEMOHTHOI'O IIPOU3BOACTBA B KAYE€CTBE
TEXHOJIOTHYCCKHX MAaTEPHAJIOB

B.A. JIpoHuyeHKoO

AHHoTanus. Pa3paboTaHbl TEXHOJIOIMYECKHUE MTPOLIECCHI TPUTOTOBIEHUS BOIHOM
AIMYJIbCUH U3 HEPTECOAEPKAIIMX OTXOAO0B U €€ UCII0Ib30BaHUS B KAUECTBE
MaTepurasa MPOTUBOAAT€3MOHHBIX TTOKPBITHI MOBEPXHOCTEN (HOpM IS
M3rOTOBJICHHUSI JKEJI€300€TOHHBIX M3EIUIA U B BUJIE BTOPUYHOTO 3HEpropecypca
KaK JO00aBKH K TOIUIMBY MAPOBBIX KOTJIOB.

KiroueBble ciioBa: HG(l)TGCOI[Gp)KaHII/Ie OTXOObI, YTUJIN3alIUA, SMYJIbCHUA.



Justification of technical solutions in the preparation repair production Use
repair production waste as technological materials

V. A. Dronchenko
Abstract. Technological processes for preparation of aqueous emulsions from oil

containing waste and its use as material of anti-adhesion surfaces of forms for
making concrete products and as a secondary energy source as a fuel additive for
steam boilers is developed.

Keywords: oily waste, recycling, emulsion.

POPMHUPOBAHUE CUCTEMBI YIIPABJIEHUA ITPOINECCAMMU
YTUWIN3AIIMA CEJIbCKOXO3AMCTBEHHOM TEXHUKH

Kpasuenko U.H., Angommmn H.B., Jleckonor FO.A.

AnHoTanus. Vicxoss u3 aHam3a COBpPEMEHHOTO COCTOSIHHSI POOJIEMBI, B CTaThe
MoKa3aHa HeOOXOAMMOCTh OCYIIECTBICHUS TPOIecca YTHIN3AINN
BBICBOOOKIAEMBIX 00pa3IOB CEIHCKOXO3IUCTBEHHOW TEXHUKHU B paMKaX €IHMHON
TUTAHOBOM CHUCTEMBI, (DYHKITMOHHUPYIOIIEH Ha 6a3e MporpaMMHO-IIEIIEBOTO METOIa
IUTAHUPOBAHMS U yripaBieHus. OnpeneneHo, 4To OJHIUM U3 OCHOBHBIX
HANpPaBJICHUH MOBBIIICHUS YPOBHS 000CHOBAHHOCTH MPUHUMAEMbIX PEIICHUN
SBIIETCS IPOBEJCHIE KOMITJIEKCHBIX UCCIICIOBAHUM, Oa3UPYIOLINXCS Ha
pa3pabOTaHHOM METO0JIoTHYeCKOM obecrieueHnr. Ocoboe BHUMAaHUE YACICHO
COBEPIIICHCTBOBAHMIO YKOHOMHYECKOH 0a3bl IJIsl CO3/IaHUsI CUCTEMBI YTUITN3AIIUU
CEIIbCKOXO3SIICTBEHHON TEXHUKH, a TAK)KE BEIPAOOTaHBI pEKOMEHIAINH TI0 €€
(hOPMHUPOBAHUIO U PeATTU3AIINH, TIO3BOJISIONINE B YCIOBUSIX KpaitHe
HEJ0CTaTOYHOU HH(pOpMauu 000CHOBATH MPEIOKEHUS B IPOEKTHI
IPOTPaMMHBIX JOKYMEHTOB, OTIPEICIISFOIINX MEPCIIEKTUBI YTHIIH3AIIIH.

KuroueBble ¢cj10Ba: IporpaMMHO-1LIEIEBON METOM, POMBIIUICHHAS YTUIN3ALUS,
PEIUKIIMHT, MPOTPAMMHBIN JOKYMEHT, 0a3a JaHHBIX, IieeBast
nporpammaytuinsanuu (LI1Y), HopMaTuBHO-TEeXHUYECKOE 0OECTICYeHHE, MPOTYKT
YTUIN3ALUH, JUTHAMAYECKUH ITPOLIECC, ACCUTHOBAHMUSL.

FORMATION OF MANAGEMENT PROCESSES UTILIZATION OF
AGRICULTURAL MACHINERY



Kravchenko Igor Nikolaevich, Aldoshin Nikolai Vasilyevich, Leskonog Yuri
Alexandrovich

Annotation. Based on the analysis of the current state of the problem,the article
shows the need to implement the process of disposing of redundant samples of
agricultural machinery under a single planning system, functioning on the basis of
program-target method of planning and management. It was determined that one of
the main directions of wasps improve informed is to improve decision-making by
carrying out comprehensive research-based methodology using developed
software. Particular attention is paid to the improvement of the economic base to
create a system of utilization of agricultural 13 1machinery, as well as
recommendations for its formation and implementation, allowing extremely
insufficient information to justify the proposal in the draft program documents,
defining the prospects of recovery.

Keywords: program and target method, industrial utilization, recycling, program
document, database, target program of utilization (TPU), normative and technical
providing, utilization product, dynamic process, assignments.

PACYHET HAPAMETPOB HPEI[HPI/IHTI/Iﬁ, YTUWIN3UPYIOHINX
TEXHUKY JIsliun H.A.

AHHOTauMs. B craTbe npuBeIeHBI PE3yIbTaThl UCCIAEAOBAHNUN 110 ONIPENCIICHUIO
OCHOBHBIX IIapAMETPOB IIPEANPUATHN 110 YTUIU3ALUH BBIIIEAIICH U3
JKCIUTyaTalluu TeXHUKU. [IpencraBiieHbl pe3yapTaThl pacyeTa paguyca U pa3mepa
30HBI 00CITY’KUBAaHUS NPEANPUATHH 10 YTHIIM3ALMH, IPOU3BEIECHO pa3rpaHUUCHHUE
UX 30H 0OCTyXKMBaHUs Ha npuMepe MoCKOBCKOH 0071aCTH, TOKa3aHO
MECTOPACMOJI0KEHNE TaKOro MpeanpusaTus. B 3aBucumoctu ot 00eMOB
coOMpaeMbIX MaTEpPHATIOB YTHIIM3UPYEMOM TEXHUKH MPOU3BEICH pacuer
TUIIOPA3MEPHOTO PAJa YTHIN3UPYIOIIUI IPEANPUATHH.

Kawu4eBble cj1oBa: yTujan3anusa TCXHUKH, BbIICAIIASA U3 SKCILTyaTallui TCXHUKA,
MNpCAIPHUATHUC 110 YTUIIN3alIUH

CALCULATION OF PARAMETERS OF THE ENTERPRISES
RECYCLING EQUIPMENT

Lilin N. A.



Abstract. The article demostrates the results of investigations intended to
define the main parameters of enterprises which dispose wornout machinery.
It presents the radius and size of the service area of waste disposal, the
demarcation of service areas of reclamation on the example of Moscow
region, shows the location of such enterprise. Engineering calculation of
variants of utilizing enterprises is calculated depending on the volume of
collected recyclable materials.

Keywords: recycling equipment, of retired equipment, recycling enterprise.

IIpumeHeHne MeMOPAHHBIX TEXHOJIOTHH VISl THAPOTEPMAJILHOM NepepadoTKu
opradocoaep:xkamux orxogos AIIK

®enorToB A. B., I'puropses B. C., Ceutnos A.A., Ma3zaJjos /I.1O.,
CopoxoBukon A.H.

AnHotanus: [IpoBeneHa onenka 3(ppeKTHBHOCTH MEMOpPaHHOM TEXHOJIOTUH, B
TOM YHCJIE C UCIIOJIb30BaHUEM TBepAbIX 0TX010B AIIK, 11 KOHIEHTPUPOBaHMUS
OpPraHOCOJIEpKAINX BEUIECTB U3 pa30aBICHHBIX CTOUHBIX BoA. [lokazaHo, uTo
BBEJICHUE TBEP/IBIX OTXO/0OB IMO3BOJISIET MPOBOIUTH dPPEKTUBHOE
KOHIICHTPUPOBAHNE OPTAaHMUECKUX BEIIECTB 0€3 CHIKEHUS TPOU3BOIUTEIIEHOCTH
meMOpaH. [locnenyromas 00paboTKa MpU CBEPXKPUTHUECKUX MapaMeTpax BOJbI
YMEHBILIAET coJepkanue 3arpasHenuit 1o 3HaueHnid XIIK gomyckaromumx ux copoc
B KaHAJIU3aLUOHHYIO CETb.

KiroueBble cjioBa: opraHocoiep:Kaime BenecTBa, TBEPAbIC OTXOIBI,
JNECTPYKLIMS, MEMOpaHHAs TEXHOJIOTHSI, CBEPXKPUTUYECKHE [TapaMETPBI.

The use of membrane technology for hydrothermal processing of organic
waste agribusiness

Fedotov A.V., Grigoriev V.S., Chief Researcher, Svitcov A.A., Mazalov D.Y.

Annotacion. A study of the concentration of organics from dilute waste water
adsorption and membrane technologies was conducted. It is shown that insulation
of solid waste helps to perform an efficient concentration of organic substances
without reducing the productivity of membranes. Further recycling of water at
supercritical parameters helps to reduce pollution of water to values suitable for
usage of water in canalization.



Keywords: organic wastes, destruction. adsorption, membrane technology,
supercriticalparameters.

CBepxkpuTH4ecKasi rHAPOTEPMAJIbHAA 1eCTPYKIHUSI OPraHOCOAEPIKALIAX
CTOYHBIX BOJ C IPUMEHEHHEM a1COPOLUH

®enotoB A. B., I'puropses B. C., CButuoB A.A., Ctpesen A.B., Ma3aJio
J1O.

AHHoTanus: PaccmMoTpeHa BO3MOXKHOCTb COPOIIMOHHOTO KOHIICHTPUPOBAHUS
OpPraHUYECKUX BEUIECTB U3 HU3KOKOHIEHTPUPOBAHHBIX CTOKOB OTXOaMU
CEIbCKOXO35IMCTBEHHOTO U KOKCOXMMHUYECKOTO Mponu3BoAcTBa. [lokazana
BO3MOKHOCTh OYUCTKU CTOYHBIX BOJI JIO MMPUPOJIOOXPAHHBIX HOPMATUBOB U

3¢ HeKTUBHOCTH 00€3BPEKUBAHUS MTOTYyYAEMbIX CYCIIEH3UN OpTraHOCOIep KaIIUX
OTXO/IOB METOJIOM CBEPXKPUTUUYECKON THAPOTEPMATIbHOMN AECTPYKIIUU B
aBTOTEPMHUYECKHUX U AJNIOTEPMUYECKUX PEKUMAX.

KuroueBble ¢JI0Ba: HU3KOKOHIIEHTPUPOBAHHBIE CTOKHU, aJICOPOCHTHI,
MHOTOTPYOHBIN peakTop, XUMUUYECKOEe MOTPEOICHUE KUCIOPOaa, MOJIOYHAs
CBIBOPOTKA, OPraHOCOJIEPKAIIUE OTXO/IbI

Supercritical hydrothermal degradation of organic wastewater with the use of
adsorption

Fedotov A.V., Strelec A.V.

Annotation. The possibility of sorption concentration of organic substances from
low concentration wastewater by the adsorbents is considered. The possibility of
wastewater treatment for environmental standards and the efficiency of
neutralization of the resulting slurry of organic waste by the method of
supercritical hydrothermal degradation in autothermal and allothermic modes is
shown.

Keywords: low-concentrated effluent, adsorbents, multitube reactor, chemical
oxygen demand, of whey.

OBECIIEYEHMUME JOJII'OBEYHOCTH CTPEJIBYATBIX JIAII
KYJbTUBATOPOB



Hosukos B.C., Ilerposcknuii /I.H.

MAINTAINING THE DURABILITY OF CULTIVATOR'S LANCET
BLADE

Novikov V. S., Petrovsky D. I.

KawuesBbie cioBa. [louBa, 00paboTka, cTpenpyaras jiana KyJIbTHBATopa,
JIOJITOBEYHOCTb.

Keywords. Soil treatment, actuator cultivator, durability.

Pegepar. [IpuBenen xapakrep U3HOCOB CTPEIBYATHIX JIAll KYJIbTUBATOpA. B
pe3yJibTaTe N3HOCA KPBUILEB JIAIBI IO IMIUPUHE BOZHUKAET HAPYLIEHUE
CIUIOIIHOCTH 00pabOTKH 3a CUET yMEHBIIEHUS IMPUHBI 3axBata. [Ipu
W3HAIIMBAHUY HOCOBOM YaCTH JIalbl YBEITUYMBACTCSI CONPOTUBJICHUE arperara,
CHUXAaeTcs TITyOnHbl 00paboTku. [IpuBeneHpl aHaTUTHYECKUE 3aBUCHMOCTH
JIOJITOBEYHOCTH JIaIl OT U3HOCA HOCOBOMW YacCTU U M3HOCA KPBUILEB JIAIlbI.

VY cTaHOBIEHO, YTO U3HOCOCTOMKOCTD JIAall 3aBUCUT OT OTHOCUTEIILHOU
M3HAIIMBAIOUIEH CIOCOOHOCTHU MOYB, IABJICHUS IOYBBI HA JIAITy OTHOCUTEIbHON
MU3HOCOCTOMKOCTH CTajlu, U3 KOTOPOM M3roTaBiuBaeTcs jamna. s atux
MoKa3aTeliel MPUBEEHBI AHATMTUYECKHAE 3aBUCUMOCTH. KpuTepruem BriOOpa
ONTUMaJIbHOM MAapKU CTaJM SIBJISIETCS OTHOILIEHUE OTHOCUTEIbHOM 1IEHBI CTAIH K
OTHOCHUTEIFHOM N3HOCOCTOMKOCTD CTaIH, KOTOPBIM JOJKEH ObITh MUHUMAJIbHBIM
P BBIOOPE Pa3IMIHBIX MapOK cTasield. OTHOCUTENNbHAS IIeHa BRIOWPAEeMOi cTanu
OTIpEENSIETCSl OTHOIIEHUEM €€ IIEeHBI K IIEHE 3TaJOHHOU cTaiu (cTajb 45).
JlonoTHUTENBHBIM KPUTEPUEM MTPU BHIOOPE MAPKU CTAJIU SIBJIAECTCS yAapHAs
BSI3KOCTh, KOTOpast I0/KHA OBITH O0JbIe Wiin poBHA > 30 JIx/cm2. s
Pa3JIMYHBIX MAPOK CTaJIU MPUBEJICHBI UX OTHOCUTEJbHBIE XapAKTEPUCTUKH,
BKJIIOYAIOIIHNE YJIAPHYIO BA3KOCTh, TBEPIOCTh, OTHOCUTEIBHYIO LIEHY U
CTOMMOCTHYIO OLIEHKY M3HOCOCTOMKOCTH. [10 cpaBHEHUIO 3TUX XapaKTEPUCTHUK
MPEI0KEHO U3TOTABIMBATh CTPEIbYATHIE JIAMbl KYJIBTUBATOPA U3 CTAI MAPKHU
40XC. [dns mOBBIIIEHUS TOJITOBEUYHOCTH JIall IPUBEICHBI CXEMbl YIIPOUYHECHUS
HaIJIaBKOW M IPUMEHEHUEM HaKJIaJHOTO AieMeHTa. [[puBe1eHbl aHATUTUYECKUE
3aBUCUMOCTH MO OMPEIETIECHUI0 OTHOCUTEIbHON N3HOCOCTOMKOCTH HAIJIABOYHOTO
MeTajuia OT COJIep KaHms yriiepoaa, XpoMa, bopa, MoiubaeHa, Bojb(pama, TUTaHA
u 151tBépnoctu B enuaniiax HRC. AHaim3 W3HOIIEHHBIX JIall MOKA3bIBAET, YTO
MpeAeIbHbII U3HOC HOCOBOM YacCTH COCTAaBIIAET 0KOJIO SO MM, a mpeIeNIbHbIN
u3Hoc Kpbuia 20-25 mM. [IpuBeeHbl KOHCTPYKTUBHBIE MAPAMETPBI HAKIAAHOTO
AIIeMEHTa JIJIsl yIIPOYHEHUs] HOCOBOM YacTH Jansl. Mcrnomb3ys sMnupuieckue
3aBUCUMOCTH, BBITIOJIHEHBI PACUYETHI IOJTOBEYHOCTH CTPEJIbUATOM JIaIbl IO U3HOCY



HOCOBOU 4acTH C yIpOYHEHHE U 0€3 ynpoyHeHusl. PacyeTsl MOKa3bIBaIOT, YTO
JOJITOBEYHOCTb JIalbl, U3TOTOBICHHOM U3 cTajeit 651" 6e3 ynpouHeHus cOCTaBUT
16 ra, a mocie ynpouyHeHuu jar 10 26 ra. PacueTHbie TaHHBIE 110 HAIEKHOCTH
ObuTH TIpoBepeHbl Ha uctbiTaHusx B DI'BY «llentpansno-Uepunozémuas MUC» u
B OO0 «3anecoBo» Tynbckoi oomactu. Ha ocHOBaHUU BBIMOJHEHHBIX
WCCJICIOBAHMM ObUTH CIIETaHbI CISAYIONINE BRIBOBL: JIJIs1 00ECIIEYEHUST BEICOKOM
JOJITOBEYHOCTH U PaOOTOCTIOCOOHOCTH CTPENIhUATHIX JIal IEIeCO00pa3sHO UX
u3roraBiuBaTh U3 ctanu 40XC Bmecto 651". YpouHeHre U3HOIIEHHON HOCOBOI
YaCTHU CTPeNbYaThIX JIall CIEAYET OCYIIECTBISATh C UCIOJIb30BAHUEM HAKIIATHBIX
AIIEMEHTOB, KOTOPbIE MO3BOJISIOT MMOBBICUTH PECYPC B 2 pa3a Mo CPaBHEHUIO C
HAaIUIaBKOM.

Abstract. The pattern of cultivator's lancet blade wearout is shown. As a result of
such wearout, the monotonicity of cultivation process is breached due to the
reduction of the width of grip. In case of the front side of blade wearout, the
resistance of the machine imcreases and the depth of cultivation decreases. The
analytical trade-offs between durability of blades as a whole and front side and
wing side of blade wearout are shown. It was found out that the durability of
blades depends on the relative ability of soils to wear out the materials, pressure of
soil on the blade, steel's relative wearout resistance. Analytical relationships are
brought for all of these indicators. The criteria for choice of the suitable
brand/make of steel was chosen to be the ratio of steel's relative price to its relative
wearout resistance, and this criteria is intended to be minimized when choosing the
make of steel for cultivator's blade. The relative price of steel is defined as the ratio
of the considered steel's price to the price of the ideal steel ( steel 45 in this case).
The additional criteria for choosing the make of the steel is its resilience which
need to be more or less than >30 J/cm?2.. Relative characteristics are shown for
different makes of steel including resilience, solidity, relative price and cost of
wearout resistance assessment. After comparison of such characteristics, it is
suggested to produce lancet blades using steel of 40XC make. To increase
reliability and durabillity, schemes of hardening are suggested using either plating
or using an additional element. Analytical trade-offs between relative wearout
resistance and content of chromium, boron, molybdenum, tungsten, titanium and
hardness in HRC units are shown. The analysis of worn out blades shows that the
marginal wearout of the front side constitutes about 50 mm while of the wing side
1s 20...25 mm. The demanded parameters of overhead hardening elememt of the
blade are suggested. Using the empirical findings, the measuring of blades'
durability with and without hardening are perfomed. The calculations suggest that
durability of a blade made of steel 65G without hardening will constitute 16 ha,



while after hardening durability is expected to become 26 ha. The data for
reliability were tested during trials in FSBU “Centralnaya-Chernozemskaya MIS”
and at the “Zalesovo LL” in Tulskaya oblast'. The following conclusions were
made based on the perfomed tests: to ensure good durability and working ability of
lancet blades, it is sensible to manufacture them using steel 40XC instead of 65G.
Hardening of a wornout front side of a blade can be perfomed using 152 overhead
elements which allow to increase the durability 2 times in comparison with the
plating method of hardening.

OIIEHKA SDKCILTYATAIIMOHHOM HAJIEXKHOCTH
BOCCTAHOBJIEHHBIX JETAJIEHA 11O PE3YJBTATAM
YCKOPEHHBIX CTEHJIOBBIX UCHIBITAHUI

Henucos B.A., 3agopo:xxuuii P.H.
EVALUATION OF OPERATIONAL RELIABILITY

OF RECONDITIONED PARTS ON RESULTS OF ACCELERATED
BENCH TESTS

Denisov V.A., Zadorozhny R.N.

KiroueBble cj10Ba: U3HOIICHHAS ACTaJIb, BOCCTAHOBJICHUC, PCCYPC, YCKOPCHHLIC
CTCHAOBBIC UCIIBITAHUA, MATCMATHUCCKAaA MOACIIb.

Keywords: worn detail, restoration, resource, accelerated bench testing,
mathematical model.

Pedepat. B craTse onucana MeToanka BEIOOpa palliOHAIBHOTO METOa
BOCCTAaHOBJICHUS M3HOLICHHBIX JETAJICH C YYETOM OLIEHKH MX JKCILTyaTalMOHHOU
HAJICKHOCTH 110 pe3yJIbTaTaM YCKOPEHHBIX CTEHIOBBIX UCIIBITAHUI. PaccCMOTpeHbI
OCHOBHBIE [TOKA3aTEJIN HAJIEKHOCTH BOCCTAHABIMBAEMBIX JETAJICH IBUTaTENIEH,
oIpeziesieHbl UX HOPMATHUBBI, 00ECIIEUNBAIOIIUE padOTOCIIOCOOHOCTD B
IIOCJIEPEMOHTHOM IIEPUOAE, IPEAIOKEHA MATEMATUIECKAs MOEIIb
paboTOCIIOCOOHOCTH JBUTATENS C BOCCTAHOBJIEHHOM JI€TalbI0, KOTOPAs MO3BOJISET
OLICHUTH €r0 IKCILUTYaTAMOHHYIO HAJEKHOCTh 110 PE3yJIbTaTaM yCKOPEHHBIX
CTEHJOBBIX UCIIBITAHUM BOCCTAHOBIICHHOM JI€TalM HA YCTaJIOCTh, HA
U3HOCOCTOMKOCTh U HECYLIYIO clTOCOOHOCTh. KOMIUIEKCHas! OLleHKa pecypca
OTPEMOHTUPOBAHHOTO JIBUTaTENIsl ¢ BOCCTAHOBJICHHOM JIETANIBIO C YUYETOM
OCHOBHBIX II0Ka3aTeJIeH, IOJIyYEHHBIX 110 PE3YyJIbTaTaM YCKOPEHHBIX CTEHAOBBIX
UCIBITAaHUH, U OIICHKA er0 0€30TKa3HOCTH B 331aHHBIC HHTEPBAJIBI pabOTHI C



WCTIOJIF30BAHUEM MAaTEMATHYECKOW MOJISITU TI03BOJIUT BBIOPATh HanOoJIee
TEeXHUYECKU 2P (HEKTUBHBIN METOJ BOCCTAHOBIIEHHUS U3 PACCMOTPEHHBIX. Abstract.
The article describes the technique of a choice of rational method of restoring worn
components based on an assessment of their operational reliability with the help of
results of accelerated bench tests. The basic parameters of reliability of restored
details of engines are discussed, main regulations which ensure operability in post-
repair period are determined, a mathematical model was proposed to assess the
working abilities of the engine with the restored piece, which allows to evaluate its
reliability according to the results of the accelerated bench test which would assess
the the remanufactured parts' fatigue, wear resistance and load carrying capacity. A
comprehensive life assessment of 161repaired engine with the restored detail
taking into account the main indicators obtained from the results of accelerated
bench testing and assessing its reliability in the intervals of work with the use of a
mathematical model will allow to choose the most technically efficient method of
recovering from those considered.

Peryanpyemoe usmMeHeHHe MPOLEHTHOIO COJIEPKAHNS 3JIEMEHTOB B padoueM
¢JI0€ MIPHY BOCCTAHOBJICHUM JAeTaJIel JJIEKTPOAYIOBOM MeTaiIu3auuen

MaTtomkuH b.A., JlenucoB B.U., ToakauéB A.A.

AnHoTanus. CTaThs MOCBSIIEHA BO3MOKHOCTH PETYJIMPYEMOTO H3MEHEHUS
MPOLIEHTHOTO CO/IEPKAHUS FIIEMEHTOB B pad0o4eM CJI0€ MPU BOCCTAHOBJIECHUU
JIeTaJen JIEKTPOAYTOBOM METAJUIN3ALUEH.

KiueBble ¢JIOBa: 3JICKTPOIYTrOBask METALTH3AIHSI, BOCCTAHOBIICHHUE JCTAJICH,
peryaupyemMoe U3MEHEHHUE, MPOIIEHTHOE CO/ICPIKaHUE IJICMEHTOB.

Adjustable change in the percentage of elements in the working layer during
the restoration of parts by electric arc metallization

Matyushkin B.A, Denisov V.1, Tolkachev A.A.

Annotation. The article is devoted to the possibility of an adjustable change in the
percentage of elements in the working layer during the restoration of parts by
electroarc metallization.

Keywords: electric arc metallization, restoration of parts, controlled change,
percentage of elements.



OueHka 0CTaTOYHbBIX HANIPSKEHUN U NPOYHOCTH MOKPHITHH NOBbIIIEHHOMN
TOJILUMHBI IPH NOCJONHOM UX (P)OPMHPOBAHNH

KpaBuenko U.H., 3akapueBckuii O.B., Kataes 10.B., Kojiomeiiuenko A.A.

AHHOTanMs. B craTtbe pacCMOTPEHO BIMSHNE HA BEIMYHMHY OCTAaTOYHBIX
HaIPsHKEHUM M IPOYHOCTD CLETUICHUS TOKPBITUM OXJIAYKICHHUSI MIOIJI0KKH B
nporecce HanblieHus. IIpencraBiensl pe3yabTaThl SKCIEPUMEHTAIBHBIX
UCCIJIEJOBAaHUM 110 HAHECEHUIO BOJIb(PpaMa U KEPAMMKH HA CTaJIbHbBIE U
AJIFOMMHHEBBIE TIOJJI0KKH /10 OTCIOEHUS OKPBITHS C OXJIAXKICHUEM U 0e3
OXJIOKJEHHUSI, a TAKXKE IIPEACTABICHBI SKCIIEPUMEHTAIbHBIE JaHHBIC IIPOYHOCTU
CLEIUICHHS C OCHOBOW M YHCJICHHBIC 3HAYEHUSI OCTATOYHBIX HANPSKECHUM B
3aBUCUMOCTH OT TEMIIEPATYPhI IIPEABAPUTEIBLHOIO HArpeBa MO JI0KKHU.

KiroueBble ¢jI0Ba: H3HOCOCTOMKOCTD, KOd(duiuenTs! tunerHoro (KJIP) u
tepmuueckoro (KTP) pacimpenus, HanbluIeHHE, OCTaTOYHBIE HANPSKEHNU,
HOPUCTOCTb MOKPBITHH, TPOYHOCTh CLEIUIEHUS, TEPMOOOPAOOTKA.

EVALUATION OF RESIDUAL STRESSES AND THE STRENGTH OF
INCREASED THICKNESS OF THE COATING STRATIFIED THEIR
FORMATION

Kravchenko I.N., Zakarchevsky O.V., Kataev Yu.V., Kolomeychenko A.A.

Annotation. The article considers the impact of cooling surfaces during spraying
on the amount of residual stress and adhesion strength of the substrate. The results
of experimental studies on the application of tungsten and ceramic on steel and
aluminum substrate before coating exfoliation with cooling and without cooling, as
well as the experimental data on adhesion of the substrate and the numerical values
of residual stress as a function of pre-heating of the substrate are demonstrated.

Keywords: durability, coefficients of linear (FLR) and thermal (CTE) expansion,
spraying, residual stress, porosity coatings, adhesive strength, heat treatment.

IIpeanochbLIKN K MCNOJb30BAHUI0O MHHOBAIMOHHBIX MATEPHAJIOB HA OCHOBE
IVIACTHKA B KOHCTPYKIHUSAX MOYBO0OPadATHIBAOIINX Pado4nX OPraHoB

IHapxomenko I'.T'., Bo:xko U.B., [TanTioxos U.B., Cemennxuna 10.A.,
I'pomakos A.B.



AnHoTanusi. B cratbe nokaszana menecooOpa3HOCTh TPUMEHEHUS TIACTHKA B
KOHCTPYKIUSAX pabO4UX OpraHoOB AJisi 00pabOTKHU MOUBBI, BbIIEJIEHBI (PTOPOILIACT U
MOJIUATUJIEH KaK Hanbosiee COOTBETCTBYIOLIUE YCIOBUAM C/X. IPOU3BOJICTBA
KiroueBble cjioBa: mouBa, pabounii opras, IIacTUK, SHEProcOepekeHne

Prerequisites for the use of innovative materials based on plastics in the
construction of tillage working bodies

Parkhomenko G.G., Bozhko 1.V., Pantyukhov IV, Semenikhina Y.A.
Gromakov A.V

Annotation. The paper proved sensibility of usage of plastics in the construction
of working bodys for soil treatment, whilr fluoroplastic and polyethylene are
highlighted as the most relevant for conditions of agricultural production.

Keywords: soil, working body, plastic, energy saving.

K Bonpocy o0ecniedeHus 10JAr0BeYHOCTH JieMexa Iiyra
Herposcekuii I.U., k.1T.H., [Terpumes H.A.

AHHoOTanus. M37105KeHbl TEOPETUUECKUE NMPEATIOCHUIKH TOBBIILIEHUS
JIOJITOBEYHOCTH paboUunX OpraHoB MOYBOOOPA0ATHIBAIOIIMX MALINH B YaCTHOCTH
neMexoB 1utyra. [IpuBenensl popMyiiel Ui pacyéra pecypca JEMEXOB IIIyTa.
[Toka3aHo, YTO yIPOYHEHUE JIEMEXOB MO3BOJISET 3HAYUTEIBHO IMOBBICUTh UX

pecypc.

KuarwueBble ciaoBa. [Tousa, 06paboTka, ryr, ieMeX, T0JITOBEUHOCTD.

On the question of durability Ploughshares Petrovsky D. 1., candidate of
technical Sciences, associate professor

Petrishchev N.A

Abstract. Describes the theoretical background for improving the durability of the
working bodies of tillage machines in particular ploughshares. The formulas for
calculating resource ploughshares. It is shown that the hardening plowshares
allows to increase their resource.

Keywords: Soil, processing, plough, ploughshare, durability.



OLEHKA 99®EKTUBHOCTU ®OPMUPOBAHUSA JJETUPOBAHHOI'O
CJ104 1TPU D11 KAPBUJIAMMU BOJIb®PAMCOAEPKAIIIUX
TBEPJIbIX CILJIABOB

Bepxorypos A. /1., Usanos B. U., JI. A. KoneBuos

AnHoTauus. [Toka3aHa oLeHKa JIEKTPOUCKPOBOTO JIETUPOBAHHUS
BoJIb(pamcoaepxkaiux TBEPAbIX criaBoB (BTC) npocTeiMu U CIIOXKHBIMU
KapOugamu C UCMOJIb30BaHUEM Moka3aresneit 3pHeKTUBHOCTH (OPMUPOBAHUS
JIETUPOBAHHOTO CJIOSl U KPUTEPUEB CBOMCTB MaTepuasa MOMJIOKKH MOCIIe
nerupoBanus. [lonydyensl nokazarenu 3pPHEeKTUBHOCTH U KPUTEPUEB CBOMCTB
KapOuIHBIX MaTeprasioB. [IpenioskeH moka3aTenb 3pO3UOHHON XPYIIKOCTH
kapOu10B. [TokazaHa xapoCTONKOCTh 3JIEKTPOUCKPOBBIX MOKpbITUM Ha BTC.

KiroueBble ¢JI0Ba: 3IEKTPOUCKPOBOE JIETHPOBAHUE, BOIb(PpaMcoaepKaIIne
TBEPJIBIC CIIABHI, KAPOWIBI, ISTUPOBAHHBIN CIOU, () (HEKTUBHOCTD,
AKAPOCTOMKOCTb.

EVALUATION OF FORMATION DOPED LAYER AT ESD CARBIDES
TUNGSTEN SOLID ALLOYS

A.D Verkhoturov , LA Konevtsov

Abstract. Show appreciation spark alloying tungsten hard alloys (MTC) simple
and complex carbides using performance indicators forming the doped layer and
the criteria properties of the substrate material after doping. We obtain the series of
performance indicators and criteria for the properties of carbide materials. A rate of
erosion fragilitycarbides. It is shown that the heat resistance of electric-spark
coatings for MTC.

Keywords: electro-spark alloying, tungsten-containing hard alloys, carbides,
doped layer, efficiency, heat resistance.



