ABYXTOIIVIMBHASA AKKYMYJATOPHASA CUCTEMA IIMTAHUA JJIA
ABTOMOBWJIA YA3 ITATPUOT

Cepreii BukropoBnu Tumoxun, UBan AsnekceeBud Cnuubig, [TaBesa
BaagumupoBu4 borareipés, Hukouait Anexceesuu Ilerpuines

Pedepar. O60CcHOBaHA aKTyaJbHOCTh MCIIOJIb30BAaHUS B ABUTATEISIX BHYTPEHHETO
CrOpaHusi CMECEBBIX PACTUTEIIBHO-MUHEPAIBHBIX TOIUIUB, B TOM YUCIIEC HA
aBTOMOOMJIBHBIX AU3ENIAX C aKKYMYJISTOPHOU cucTeMoii mutanus tuna Common
Rail. K nmpenmyniectBam cMeCceBOro TOIJIMBA OTHOCUTCS IIPOCTasi TEXHOJIOTUS €r0
IPUTOTOBJICHUSI, KOTOPasi MOKET OBITh pean30BaHa KaK B CTAllMOHAPHBIX
YCIIOBUSIX, TaK U Ha OOpTy MOOMJIbHBIX MaMH. [Ipurorosnenue Ha 60pTy MalIuH
HUMeEET AL NPEUMYIIECTB YKCIUTYaTallHOHHOTO U DKOHOMHUYECKOI'0 Xapakrepa, B
YaCTHOCTU UMEETCS BO3MOXKHOCTb KOPPEKLIMU COCTaBa TOILIMBA B 3aBUCUMOCTH OT
HArpy304HOro pexuma u Apyrux paktopoB. OgHAKO U3BECTHBIE CUCTEMBI
00J1a/1a10T CyIIECTBEHHBIMH HEJOCTaTKaMHU, TAKUMHU KaK HECTaOUIIbHOCTD
IIPOLIEHTHOT'O COOTHOILICHUS U Ka4YeCTBA CMEIIMBAHUsl KOMIIOHEHTOB, U3MEHEHHUE
IITATHOW CXEMBI U YCJIOBHI paOOThI JIMHUM CIIMBA, MTOBBIIIEHHOE
HHEPronoTpedIeHre U JIp., 3aTPYIHAIOIMMHU UX MPAKTUUYECKOE UCTOIb30BaHHE.
Pa3paboTana nByXTOIIMBHAS CUCTEMA MUTaHUS, BKJIIOYAOIIAs B CE0sI IITATHYIO
CUCTEMY IMUTAHUS JU3Es, 1BA AJIEKTPUUECKUX MOJIKAUMBAOIIUX Hacoca, (PUIbTp
rpy0Oil OYMCTKU PACTUTEILHOTO TOIUIMBA, CMECUTEIB103aTOP MEPUOANUECKOTO
JEUCTBUS C JATYMKOM YPOBHS TOIUIMBA, IEPEKIIIOYATENb POJIa TOILTMBA U OJIOK
ynpasieHus. MccnenoBanusaMu yCTaHOBIIEHO, YTO BCTPEYHOE IBUKEHUE IIOTOKOB
TOILIUB B CMECUTEIIE-103aTOPE 00ECIIEUNBAET UX OBICTPOE U KAUECTBEHHOE
cMmemrBanue. Hannume naturka ypoBHsI TOIUIMBA 00€CIIE€YMBAET TOYHOCTh
IPOLEHTHOI'O COOTHOILLIEHUSI KOMIOHEHTOB +3%. [lepuoanunocts paboTh
IIEKTPUYECKUX MOJIKAUYNBAIOIINX HACOCOB CIIOCOOCTBYET YBEIIMUEHHUIO CPOKA UX
CITy>KObI U CHMPKEHHIO pacxoja 3JeKTposHepruu 10 20 pa3 o CpaBHEHUIO C
AHAJIOraMHU C IIOCTOSHHO BKJIFOYEHHBIMU DJIEKTPOHACOCAMU I10a4l KOMIIOHEHTOB
CMECEBOT0 TOIUIUBA.

KiroueBble cjioBa: IByXTOIUIMBHAS CUCTEMA NTUTAHUS, TU3€IIb, CMECUTEIID
J103aTOp, TOIUIMBO, AaTUYMK YPOBHS, OJIOK yIIPABJICHHUS.

TWO-FUEL RECHARGEABLE POWER SUPPLY SYSTEM FOR
UAZ PATRIOT CAR

Sergey V. Timokhin, Ivan A. Spitsyn, Pavel V. Bogatyrev, Nikolay A.
Petrishchev

Abstract. The actuality of the use of mixed vegetable and mineral fuels in internal
combustion engines, including on automobile diesel engines with a common rail
battery system, is substantiated. The advantages of blended fuel include a simple



technology for its preparation, which can be realized both in stationary conditions
and on board mobile machines. Preparation on board the machines has a number of
operating and economic advantages, in particular, it is possible to correct the
composition of the fuel depending on the loading regime and other factors.
However, the known systems have signifi cant drawbacks, such as the instability of
the percentage ratio and the quality of mixing components, the change in the staffi
ng scheme and the operating conditions of the drain lines, increased energy
consumption, etc., making them diffi cult to use. A two-fuel power system was
developed, including a regular diesel power supply system, two electric pumping
pumps, a vegetable fuel coarse fi Iter, a batch mixer with a fuel level sensor, a fuel
switch and a control unit. Studies have established that the counter-fl ow of fuel fl
ows in the mixer-dosing device ensures their rapid and qualitative mixing. The
presence of a fuel level sensor provides an accuracy of a percentage of components
of + 3%. The frequency of operation of electric pumping pumps contributes to an
increase in their service life and to a reduction of electric power consumption by

up to 20 times in comparison with analogues with constantly switched-on electric
pumps feeding mixed-fuel components.

Keywords: bi-fuel power system, diesel, mixer-metering device, fuel, level sensor,
control unit.

AKTHUBALIUA TOIVIMBA YMEHBINAET AIBIMHOCTD
OTPABOTABIINX I'A30B ABTOTPAKTOPHBIX JTU3EJEN

IOpuii BanenTunosu4 BopoObeB, Anaroumii Bacunbesuu /lynaes

[IpoBeneHbl pa3pabOTKH, CTEHIOBBIC MOTOPHBIC, XpOMaTOTpapuIECKUe, XUMMOTO-
JIOTUYECKHUE, IKOJIOTUYECKHE, IKCITyaTallMOHHbIC UCTIBITaHUs ABUrareneii KamA3-
740, 3M3-406, AM3-236, BOCbMU MapOK OT€UECTBEHHBIX U UMIIOPTHBIX OCH3UHOB,
TpeX MapoK JAU3EIIbHOTO TOILIMBA IIPH MPOITYCKaHWU UX Yepe3 KOMOMHUPOBAHHBIN
CTaTUYECKUH cMecUTeNb-akTUBATOP 10 naTeHTy PD No 2411074 Ha cTaOUIBHOCTS,
3 PEeKTUBHOCTH, HEOOPATUMOCThH aKTHUBAILIMK IM3EJILHOIO TOILJINBA, OCH3MHA,
aBHaKepOCHHa, parcoBoro Macia. [Ipu aktuBamuu obmerdaercs GpaKImOHHbBIN
COCTaB TOIUIMB, MOJAU(DUKALIMS TTPOJIOHKACTCS U MOCJIE BbIXOJIa X U3 aKTUBATOPA,
a 100aBKa JI0JIM aKTUBUPOBAHHOTO TOILJIMBA B HE aKTUBUPOBAHHOE TTOBHIIIAECT B
CMECH JIOJII0 aKTUBUPOBAHHOTO, aHAJIOTUYHO U3BECTHOM aKTUBAIIMU BOJIBI.
AKTHUBAaIMs TOIUIUB 00ECIIEUYNBACT CHUKEHUE ILIMHOCTH OTPabOTaBIIMX ra30B
JA3eNei, TOKCHYHOCTh OTPabOTaBIIMX ra30B OCH3UMHOBBIX JBUTATENEH,
YMEHBIIIAETCS] TEMIIEpATypa 3aMep3aHusl TOIUIMB, OHU OYUIIAIOTCS OT CMOJI, CEPHI.
YMeHbleHrne TIMHOCTH OTPabOTaBIIMX ra30B AU3eel 3aMeUeHO BU3yaJIbHO Ha

MHOTUX aBTOTPAKTOPHBIX IU3ENSAX, 4 HHCTPYMEHTAIBHO U3MEPEHO C MTOMOIIBIO
neimomepa META-01 na nuzene KamA3-740 aBroOyca Hed A3-5299.



CyImHOCTh MEXaHOXHUMHYECKUX MPOLIECCOB B CMECUTENE-AKTUBATOPE HE U3BECTHA,
XOTS IPEAIOCHUIKH K €€ 000CHOBaHMIO UMEIOTCS. A €€ 3P PEKTUBHOCTD

MOJITBEP KJI€HA HE TOJILKO aBTOPOM aKTHBATOpa, HO U OoJiee ueM 80-IeTHUMU
VICIIBITAHUSIMU TaMMBI MarHUTHBIX, DJICKTPOMArHUTHBIX U KABUTALIMOHHBIX
aKTMBAaTOPOB B Pa3BUTHIX cTpaHax. Ha OCHOBaHMM aBTOPCKUX UCIIBITAHUN
CMECHUTENIsA-aKTUBAaTOpa NMPEUIOKEHA ero MINPOKas anpodalys Ha aBTOTPAKTOPHBIX
JBUTaTEJSAX BHYTPEHHETO CrOpaHusl, FOCYJapCTBEHHbBIEC UCIIBITAHNUS,
ceptudukarnys. [Ipu moa0XKUTENbHBIX UCIIBITAHUSAX Oy1€T BO3MOKHO OIBITHO-
IIPOMBILIJIEHHOE IIPOU3BOJICTBO AKTUBATOPA, €I0 UCIIOJIb30BAHUE HA PA3JIMYHBIX
ABTOTPAKTOPHBIX JABUraTEISIX, HA ABTO3AIPABOYHBIX CTAHLIUAX, B IPOMBIIIIJICHHBIX
TOIIOYHBIX YCTPONCTBAX.

KiiroueBble cj10Ba: MEXaHO-XUMUs, TOIIMBO, IIEPEMEIINBAHNE, KABUTALMS,
JTUCIIEPTUPOBAHUE, JIETKHE (PpaKIuK, 0TpabOoTaBIINE T'a3bl, TBIMHOCTD.

ACTIVATION OF THE FUEL REDUCES THE SMOKE EXHAUST GASES
OF AUTOMOTIVE DIESEL ENGINES

Yuri V. Vorobyov, Anatoliy Dunaev

Conducted development, bench motor, chromatographic, hematologically,
environmental, and operational tests of engines KamAZ-740, ZMZ-406, YAMZ-

236, eight brands of domestic and imported gasoline, three grades of diesel fuel by
passing them through a combined static mixer-activator according to the patent of
Russian Federation Ne 2411074 on the stability, effi ciency and irreversibility of
the activation of diesel fuel, gasoline, jet fuel. At the same time, the fractional
composition of fuels is facilitated, the modifi cation continues after their release
from the activator, and the addition of the share of activated fuel in the
nonactivated increases the share of activated, similarly to the known activation of
water. Activation of fuels reduces the fl uidity of the exhaust gases of diesel
engines, the toxicity of exhaust gases of petrol engines, reduces the freezing
temperature of fuels, they are cleaned of resins, sulfur compounds. Reducing the
smoke exhaust gases of diesel engines seen visually on many automo-tive diesel
engines, and instrumental measured with a smoke meter META-01 diesel Kam-
AZ-740 bus NefAZ-5299. The essence of mechanochemical processes in the
mixer-activator is not known, alth-oughugh the prerequisites for its justifi cation
are available. And its effectiveness is confi r-med not only by the author of the
activator, but also by more than 80-year tests of the ran-ge of magnetic,
electromagnetic and cavitation activators in developed countries. On the basis of
author’s tests of the mixeractivator its wide approbation on autotractor engines of
internal combustion, the state tests, certifi cation is offered. With positive tests, it
will be possible to pilotindustrial production of the activator, its use on various
motor-tractor engines, gas stations, in industrial furnace devices. Keywords:



mechano-chemistry, fuel, mixing, cavitation, dispersion, light fractions, exhaust
gases, smoke.

HCCJIEJOBAHUE N3HOCOCTOMKOCTHU CEPUMHBIX U
MOJAEPHU3NPOBAHHBIX ITAP TPEHUSA MEXAHUYECKHUX
BAKYYMHBIX HACOCOB B BE3ABPA3ZUBHOM CPEJIE

Hukonai Anexkcanaposud Mapbun, Poman Bragumuposuy I1aBiawok, AHTOH
Buxroposu4 3axapun, [lasen Anaroavesnu Jledenes, IOpuit UBanoBuY
Kesopa, Anarosmii Tumogeesnu Jledenen

Pedepar. B HacTosAmee Bpemss BAKYyMHYIO TEXHUKY IIUPOKO UCTIOJIB3YIOT
Pa3IMYHBIX OTPACIISIX IPOMBIIUIEHHOCTH. OCHOBHBIM 3JIEMEHTOM JHOOOM
BAKYYMHOM CUCTEMBI, KaK IIPABUIIO, SIBJIAETCS MEXaHUYECKUN BAKYYMHBIN HACOC.
OCHOBHOM MPUYMHON UX OTKA30B SBJSIETCS HEYAOBIETBOPUTENbHASA paboTa
OCHOBHBIX Map TpeHus. lIpu 3ToM I psga TEXHOIOTMYECKUX IPOLECCOB
HEJOMYCTUMO HaJIM4Ke MpuMecei (B TOM 4uciie U abpa3uBHBIX YaCTUL U
MPOJYKTOB M3HOCA) B padoueit cpeje. C 3TOi 11e/1bI0 B TEXHOJOTHYECKUX JTUHUIX
yCTaHaBJIMBAIOTCA pa3iuyuHble BUIbI QriIbTpoB. [loaToMy paboThl HanpaBIeHHBIE
Ha OIPEACIICHUE U3HOCOCTOMKOCTH OCHOBHBIX I1ap TPEHUS MEXAHUYECKUX
BaKyyMHBIX HaCOCOB B 0€3a0pa3uBHbBIX YCIOBUSAX MPEICTABISIOT HAYYHBIN U
IIPAKTUYECKUN UHTEpEC.

Jl1st mpoBeieHust MHOTO(DAKTOPHOTO AKCIIEPUMEHTA OBbLITN B3SIThI APl TPEHUS
«YYTYH-TEKCTOJIUT», «IyTYH-PTOPOILIACT», KTEKCTONUT-(PTOpoIIacT». B kauecTse
napamMmeTpa ontuMu3anuu (PyHKIMS OTKIMKA) OblTa BEIOpaHa CKOPOCTh
V3HAIMBAHUS NIap TPEHUS, B 3aBUCUMOCTH OT CKOPOCTU OTHOCHUTEIBHOTO
nepeMeleHus U JaBjieHus B 30He KoHTakTa. [locie 00paboTku JaHHBIX,
MOJIYYEHHBIX B XOJI€ IKCIIEPUMEHTA ObLIIM MOJy4YeHbl (YHKIIUUA OTKIUKA
napaMmeTpa ONTUMHU3aLUH, IPEACTABISAIONINE COOOM MOJMHOMBI IEPBOM CTETICHHU.
AHanu3 MoJay4YeHHbIX 3aKOHOMEPHOCTEN N3HOCA NTOKA3aJl, YTO C POCTOM JIaBJICHUS
B 30HE KOHTaKTa U CKOPOCTH OTHOCUTEIBHOTO IEPEMEILEHUS CKOPOCTh
V3HAIIMBAHUS YBEJIMYMBAETCS BO BCEX UCCIEAYEMBIX ITapax TPEHUs, KaK CO
CMa3KoM, Tak u 0e3 Hee. OJHAKO CJIeAyeT OTMETUTh TOT (PaKT, YTO CKOPOCTh
M3HALIMBAHUS B Mapax TPeHUs ¢ PTOPOIUIaCTOM 3HAUUTEIBHO HIXKE, YEM B Iape
TPEHUS «UyTYH-TEKCTONIUT» B 2,5-3 pa3za. Takum oOpa3oM, IpOBEICHHbIE
UCCJIeI0BAHMS MOKA3aJI, YTO Mapbl TPEHUS «UYTYH-(PTOPOIIACT» U «TEKCTOIUT-
¢dTopormacT» 6oee U3HOCOCTOMKU MTPU U3MEHEHUH CKOPOCTH OTHOCUTEIBHOTO
NEepEMEIICHMS U IaBJICHUS B 30HE KOHTAKTa, YEM I1apa TPEHUS «UyTyH-
TEKCTOJIUT», B YCIIOBUAX OTCYTCTBUA abpa3uBa. Vcronb30BaHne MmaTepuaia
dbToporact



— 4 gBnseTcs IMCPCIICKTUBHBIM B KAa4C€CTBC MaTCpUaia JJIAd HOBerHOCTeﬁ map
TPCHUA HC TOJIBKO MCXaHNYCCKNX BAKYYMHBIX HACOCOB, HO U AJI APYIUX
POTAOIMOHHBIX MAalllUH pa60TaI-OIHI/IX B CXOXKHUX YCIIOBUAX.

KiroueBble cjioBa: abpasuB, Mapbl TPEHUS, K3HOCOCTOMKOCTh, CMa3Ka, TPEHUE.

INVESTIGATION OF WEAR-RESISTANCE OF SERIAL AND
MODERNIZED FRICTION FRAMES OF MECHANICAL VACUUM
PUMPS IN A NON-FREE ENVIRONMENT

Nikolay A. Marin, Roman V. Pavlyuk, Anton V. Zakharin, Pavel A. Lebedev,
Yury I. Zhevora

Abstract. Currently, vacuum technology is widely used in various industries. The
main element of any vacuum system, as a rule, is a mechanical vacuum pump. The
main reason for their failure is the unsatisfactory performance of the main pairs of
friction. At the same time for a number of technological processes, the presence of
impurities (including abrasive particles and wear products) in the working
environment is unacceptable. For this purpose, different types of fi lters are
installed in the process lines. Therefore, the work aimed at determining the wear
resistance of the main pairs of friction of mechanical vacuum pumps in a non-
abrasive environment is of scientifi ¢ and practical interest. To conduct a
multifactorial experiment, couples of friction «cast iron-textolite», «cast iron-fl
uoroplasticy, «textolite-fl uoroplastic» were taken. As the optimization parameter
(response function), the rate of wear of friction pairs was selected, depending on
the speed of relative displacement and pressure in the contact zone. After
processing the data obtained during the experiment, the response functions of the
optimization parameter were obtained, which are polynomials of the fi rst degree.
An analysis of the obtained wear patterns showed that with increasing pressure in
the contact zone and the speed of relative displacement, the rate of wear increases
in all the investigated friction pairs, with or without lubricant. However, it should
be noted that the wear rate in friction pairs with fl uoroplastic is much lower than
in the pair of friction «cast iron-textolite» in 2.5 - 3 times. Thus, the conducted
studies showed that the pairs of friction «cast iron-fl uoroplastic» and «textolite-fl
uoroplastic» are more wear-resistant when the speed of relative displacement and
pressure in the contact zone changes than the friction pair «cast iron-textolite», in
the absence of abrasive. The use of fl uoroplast-4 material is promising as a
material for the surfaces of friction pairs of not only mechanical vacuum pumps,
but also for other rotary machines operating under similar conditions.

Keywords: abrasive, friction pairs, wear resistance, lubrication, friction.



TEXHUYECKOE IIEPEBOOPYXEHMUE - 3AJIOI" HIOBBIINEHUA
IOOEKTUBHOCTHU NCHTOJBb30OBAHUA MTII

Anexceit UBanoBuu HoBoxuiioB, Anatonuii BacuiabeBuu /lynaes, Ceprei
Anexkcanaposuy Kypenuukos, AHaroauii Bukroposuy ba3zaes

Pedepar. [1nanosoe ocnamenue npeanpustuii AIIK Hmxeropoackoit obnactu
COBPEMEHHOW TEXHUKOU MO3BOJIUT BHEAPUTH MIPOrPECCUBHBIE
pecypcocOeperaronme TeXHOIOTHH, YTO aKTyalbHO JIJIsl BCEX BUIOB
CEIBCKOXO3SIMICTBEHHBIX MPEANPUATHN. SBIsIeTCS N3yUeHnEe TUHAMUKH
MPUOOPETEHUS CEBCKOXO3SIICTBEHHON TEXHUKH M SHEPTO0OECIICYCHHOCTH
npeanpusituii AIIK Hmwxkeropojackoit obnactu. Ilpennaraemast mporpamma
npruoOpeTeHUsT KOMOATHOB HapsIMy C OFOKETHON TIOIIEPIKKOM MO3BOJISIET
MPUBJICYD YACTh CPEJICTB MPOU3ZBOIUTENCH W UX ODUIIMAIBHBIX TUTIEPOB C
LIEJIbI0 CHMOKEHHUS 3aTpaT celibXo3ToBapomnpousBoaureneii. B 2014 rony
MPUOOPETEHO U TIEPEAAHO B TU3UHT 22 €AMHUI] TEXHUKU Ha cymMMmy Oosiee 140 mutH
pyouieil. He cMoTpst Ha cokpaleHre mapka, yJ1ajiocb CHU3UTh Harpy3Ky Ha OJIMH
sTanoHHbIM KkoMOaiiH ¢ 218 ra B 2011 roxy g0 184 ra B 2013 roay. Pactret
KOJIMYECTBO HOBOM TEXHUKH, TAK KOJIMYECTBO 3€pHOYOOPOUHBIX KOMOATHOB
paboTaromux B npejiesiax CPOKOB aMOPTU3ALIMHU YBEIUYUIOCH C 44 TIPOLICHTOB B
2008 roxy mo 62 nporentoB B 2014, tpakTopoB ¢ 32 npouerToB (2008 r.) o 44
npoueHToB (2014 r.), kopmoyOopouHbix koMOaiiHOB ¢ 38 (2008 r.) 1o 64
npoteHToB (2014 r). CyiecTBeHHO U3MEHWIACH CTPYKTYpa MapKka TPAaKTOPOB B
CEBCKOXO3SUCTBEHHBIX NMPEANpUITHIX 00sacTu. O HAKO YHEPTro0OECeYeHHOCTh
CEeJIbCKOXO03SMCTBEHHBIX oprann3anuii Huxeropockoii oonactu cHuxkaercs. Tak B
2014 roay no cpaBHenuto ¢ 2012 ona causuiiack Ha 6 npouenta 10 140,1 n.c. Ha
100 ra mamnm (B 2015 cocransier 128 n.c. Ha 100ra namsu, 3T0 CBSI3aHO C
W3MEHEHHUEM CTPYKTYPbI TOCEBHBIX III0MIaeH + 85 Thic. ra k 2014 r. u BEIOBITHEM
TEXHUKU CO CPOKOM IKCIUTyaTaruu cBeiie 10 neT). AHamu3upys peicTaBIeHHbIE
JTAHHBIE MOXHO CJI€JIaTh BBIBOI, YTO TEMIIbI COKPAILICHUSI MAILIMHHO-TPAKTOPHOTO
napka P® B 2 paza Briiie 00sacTHRIX 3HaUeHU B Hikeropojckoit odnactu. Ha
CErOJIHSIIHUMI JEHb MPOLEHT TOTOBHOCTH TEXHUKUA UMEIOLLECUCS B
CEJIbCKOXO3SIUCTBEHHBIX MPEANPUATUSIX K BBITIOJIHEHUIO MEXAHU3UPOBAHHBIX
BECEHHE-TI0JIEBBIX PabOT cocTaBisieT — 95 nmpouenToB. Huskas 10X0aHOCTh
CEIIbCKOXO3SIMCTBEHHOTO MTPOU3BOCTBA MPEIMSITCTBYET UCIIOJIb30BAHUIO HAYYHO-
TEXHUYECKOT0 IIporpecca JJjsl moBble-36

HUA 3P (PEKTUBHOCTU U KOHKYPEHTOCIIOCOOHOCTH POU3BOAUMOM MPOTYKIIUH,
OCYLIECTBJIEHUIO TEXHUKO-TEXHOJIOTUYECKON MOJIEPHU3ALMH TPOU3BOACTBA. I
HOJIEPKAHUS TEXHUKU B BBICOKOM PabOTOCIIOCOOHOM COCTOSTHUM, HEOOXOIUMO
BOCCTAHOBUTH CETh CIEUATU3NPOBAHHBIX peMOHTHBIX npeanpusatuil (CXT). [lpu
HEJ0CTAaTOYHOM (DMHAHCUPOBAHUU CEJIbCKOXO3SIICTBEHHBIX NMPEANPUATHI, CIEAYET
pPELIUTh BOIPOC O CO3/IJaHUU MAIIMHHO-NPOKATHOM cTaHuuu. Humkeropoackas



o0JacTh yensieT BHUMaHHe TEXHUUECKOMY IIEPEBOOPYKEHHUIO B
CEeJIbCKOXO3SUCTBEHHBIX MPEANPUITHIX MPUoOpeTas JyUllIre copTa 3epHa U
(bypaKHBIX KyJIbTYp, MOIIHBIE TPAKTOPA C YCTAHOBKAMU JJIsI 00paOOTKHU MTOYBHI U
CesJIKaMH. DTO MO3BOJISIET BBECTH HOBBIE SHEProcOeperaronie TeXHOIOTUU B
CEIBCKOXO3SUCTBEHHOE TIPOM3BOICTBO. TeXHMKA TPHOOpETACTC S
CEJIbCKOXO03SMCTBEHHBIMU MPEINPUATHIMU yepe3 00acTHO PoHT TOICPKKU
AIIK Ha ycnoBusix GpuHaHCOBOM apeH/bl. 3HAYUTEIBHO U3MEHUWIICA MapK
TPaKTOPOB Ha CEIBCKOXO3SUCTBEHHBIX MpeAnpusaTHsX Hikeropoackoit o0aacT.
@U3NYECKHA U MOPAJIbHO YCTAPEBIINE MAILIMHBI 3aMEHSAIOTCA HA COBPEMEHHBIE,
BBICOKOIPOAYKTHUBHBIE TPAKTOPA, BKJIIOYAs U TPAKTOPA UMIIOPTHOTO
IIPOU3BOJICTBA

KiroueBble cjioBa: 3epHOYOOpPOUYHbIE KOMOAIHBI, IEPEBOOPYKEHUE,
pecypcocOeperaroiiye TeXHOJIOTUA CTOMMOCTb, TPAKTOpa

TECHNICAL RE-EQUIPMENT IS THE GUARANTEE FOR INCREASING
THE EFFICIENCY OF THE USE OF MTP

Aleksey.lI. Novozhilov, Anatoliy.V. Dunaev, Sergey A.Kurepchikov, Anatoliy
V. Bazaev

Abstract. Modern technical equipment of agricultural enterprises of the Nizhny
Novgorod region will allow introducing progressive resource-saving technologies,
which is important for all types of agricultural enterprises. of the study is to
consider the dynamics of purchasing modern agricultural machinery for
agricultural enterprises of the Nizhny Novgorod region. The proposed program
helps attract some funds of producers or their offi cial dealers (along with budget
support) in order to reduce the costs of agricultural producers. In 2014, 22 units of
equipment worth more than 140 million rubles were purchased and leased. Despite
the reduction of the machinery park, it was possible to reduce the load on one
standard harvester from 218 hectares in 2011 to 184 hectares in 2013. The number
of new machinery increases. For example, the number of combine harvesters
operating within the amortization periods has increased from 44% in 2008 to 62%
in 2014, tractors - from 32% (2008) to 44% (2014), forage harvesters - from 38
(2008) up to 64% (2014). The structure of the tractor park in the agricultural
enterprises of the region has changed signifi cantly. However, the energy supply of
agricultural organizations in the Nizhny Novgorod region is declining. So in 2014
compared to 2012, it fell by 6% to 140.1 hp. per 100 hectares of arable land (in
2015 it is 128 hp per 100 hectares of arable land, this is due to a change in the
structure of sown areas + 85 thousand hectares by 2014 37

and the retirement of old equipment with a service life of more than 10 years).
Analyzing the data presented, we can say that the reduction rate of the machine and



tractor fl eet in Russia is 2 times higher than in the Nizhny Novgorod region. At

present, the percentage of machinery ready for performing mechanized spring fi
eld works 1s 95%.

Low profi tability of agricultural production makes it more diffi cult to increase the
effi ciency and competitiveness of manufactured products and to implement
technical and technological modernization of production. To maintain machinery
in a high operational state, it is necessary to restore the network of specialized
repair enterprises Given the inadequate fi nancing of agricultural enterprises, the
issue of renting agricultural machinery should be resolved. Nizhny Novgorod
region carries out technical re-equipment of agricultural enterprises by acquiring
high-productive grain and forage harvesters, powerful tractors equipped with
combined soil tillage implements and seeding systems. This allows to introduce
advanced energy saving technologies in agricultural production. Texanka
IpUOOpPETAETCs CENbCKOXO03IMCTBEHHBIMH MPEANPUATUSIMU Yepe3 00JacTHON
®ounp nognepxku AIIK Ha ycnoBusax ¢punaHcoBoi apenasl. Machinery is
purchased by agricultural enterprises through the Agribusiness Regional Support
Fund under fi nance leases. The structure of farm tractors in the agricultural
enterprises of the region has changed signifi cantly. Morally and physically
obsolete machinery is replaced by modern, high power tractors, including foreign
production.

Keywords: technical re-equipment, cost recovery, tractors, combine harvesters,

resource-saving technologies.

AKTYAJIBHOCTD IEPECMOTPA CTAHJAAPTA HA TEXHUYECKOE
OBCJIY KUBAHUME CEJIbCKOXO3SIMCTBEHHOMN TEXHUKHA

Anartoauu BacuiabeBuu /lynaes, Bepa Anekcanaposna Kasakosa,
Banentuna AsexceeBHa lllnnkeBu4

B Hacrosimiee Bpemst Hazpena HE00X0IUMOCTh B IEPECMOTPE ICUCTBYIOIIETO
MexrocyaapcrBeHHoro cragaapta ['OCT 20793 «TpakTopsl 1 MalllMHbI
cenbCKOXo3sicTBeHHbIE. Texunueckoe oocmyxkuBanuey. [lepecMoTp cranmapta
TpeOyeT UCKITIOUCHHUS B HEM OITMOOYHBIX TpeOOBaHMi, BBeACHUS 3(PHEKTUBHBIX
MPUEMOB OpPTraHU3aIMU U TEXHOJIOTHUI TEXHUYECKOT0 00CTYKMBaHUSI, COBMEIICHUE
TEXHUYECKOTO OOCTY>KUBAHUS M TEKYIIIETO PEMOHTA MAIIINH, 110 YKCIIPECC-
KOHTPOJIFO CMa304YHBIX MACEJ, PEKOMEHAAIMI MO NOBBIIEHHUIO pECypca U
paboTOCIIOCOOHOCTH U3HOIICHHBIX MAIIIMH C TIOMOIIIbI0 COBPEMEHHBIX METOJIOB
TpUOOTEXHUKU, TPEOOBAHUI 110 TPUMEHEHUIO OPTaHOJIETITUYECKOTO
JAArHOCTUPOBAHMS, PACIIUPEHUSI PEKOMEH AU MO MPEAOTBPALICHUIO OTKA30B U
HEUCIPABHOCTEN MalllMH. B mpoekTe cTaHaapTa TakKe MPeIsIoKEHO NPOBEICHUE



HOBBIX JIOTIOJTHUTENBHBIX Pa0OT MO TEXHUIECKOMY OOCITY>)KHBAHUIO TH TEKYIIIEMY
PEMOHTY, HallpUMEP: IKCIUTyaTallMOHHAs: 00KaTKa MaIllMH IPU pabOTOYHBIMU
cocTtaBaMu; 00pabOTKa arperatoB MSATKUMU, IPOPHIAKTUYECKUIMU COCTaBaMU Ha
NEPHUOJT TPEAPEMOHTHOM dKCILTyaTalluu; crieln(pruueckoe TMarHoCTUPOBAHUE
aBTOTPAKTOPHBIX JBUTATENICH BHYTPEHHETO CrOPaHUs U UX «0e3pa300pHbBIN
PEMOHT» PEMOHTHO-BOCCTAHOBUTEIHHBIMU TPHOOCOCTABAMU; OOKATKa
OTPEMOHTHUPOBAHHBIX arperaToB MPUTUPOUYHBIMU COCTABAMU C 3aMEHOM UX TOCIIE
oOkaTku popuIaKTUIecKuMu coctaBamu. [IpuBenensl mpumepst 3P pekTuBHOCTH
MIPUMEHEHUSI TPUOOCOCTABOB U HOBBIX MPUEMOB TEXHUUYECKOTO 00CITYKUBAHUS.
[IpoeKT MoArOoTOBJICH B IEPBOM PEAAKIIUU, JIJISI YETO YUTEHBI MPEJIOKEHUS OT 18
POCCHICKUX | 2 3apyOeKHBIX CIEIMATMCTOB arpOMPOMBIIIIEHHOTO KOMITJIEKCA,
pazpabarbiBaeTCsl MPOEKT BTOPOM peaakuuu. Peanuzamus ¢ moMoIIbIo
MEPECMOTPEHHOTO CTaHapTa TPAJAUIIMOHHBIX U HOBBIX pa0OT TEXHUYECKOTO
00CITyKUBaHUS U TUAarHOCTUPOBAHUSI MAIIIMH, KaK MTOKa3ajaa MHOTOJICTHSIS
MPaKTUKa, MO3BOJIUT 110 1,5-3 pa3 yBEeIUYUTh MEKPEMOHTHBINA CPOK CITY>KOBI
W3HOIIEHHBIX aBTOTPAKTOPHBIX JIU3EIIeH, TPOIUThH CPOK CIY>KObI X Macen 10 1,5
pa3, YMEHBIIIUTH 3aTPaThl HA TEXHUUECKYIO AKCIUTYaTaIMI0 MAIIIMHHO-TPAKTOPHOTO
napka B 1,5 pasa ¢ ro/1oBoil SJKOHOMUEN 10 SHEPTOHACKIIIICHHOMY TPAKTOPY /10
NATHAALATH ThICSY pyOJIeH.

KiaroueBble cJioBa: TEXHUYECKOE 00CITy)KMBaHUE, TMATHOCTUPOBAHHE,
0e3pa300pHBI PEMOHT, SKCIIPECC-KOHTPOJIb Maces

RELEVANCE OF REVISION OF THE STANDARD ON MAINTENANCE
OF AGRICULTURAL MACHINERY

Vera A. Kazakova, Valentina A. Shinkevich, Anatoly V. Dunayev

Now need for revision of the existing interstate standard «Tractors and farm
vehicles is proved. Maintenance». Revision of the standard demands an exception
in it wrong requirements, introductions of effective receptions of the organization
and technologies of maintenance, combination of maintenance and maintenance of
cars, on express control of lubricant oils, recommendations about increase of a
resource and operability of worn-out cars by means of modern methods
tribotekhnik, requirements for application of organoleptic diagnosing, extension of
recommendations about prevention of refusals and malfunctions of cars. In the
draft of the standard carrying out new additional works on maintenance and
maintenance, for example is also offered: operational running in of cars
prirabotochny structures; processing of units by soft, preventive structures for
prerepair operation; specifi ¢ diagnosing of autotractor internal combustion engines
and them «in-place repair» repair and recovery tribosostava; a running in of the
repaired units pritirochny structures with their replacement after a running in with



preventive structures. Examples of effi ciency of application of tribosostav and
new methods of maintenance are given. The project is prepared in the fi rst edition
for what offers from 18 Russian and 2 foreign specialists of agroindustrial complex
are considered, the project of the second edition is developed.

Realization by means of the revised standard of traditional and new works of
maintenance and diagnosing of cars as long-term practice showed, will allow to
increase a reserve maintenance period of service of worn-out autotractor diesels to
1,5-3 times, to prolong service life of their oils to 1,5 times, to reduce costs of
technical operation of machine and tractor park by 1,5 times with annual economy
on a power saturated tractor to fi fteen thousand rubles.

Keywords: maintenance, diagnosing, in-place repair, express control of oils

WHXEHEPHBIE METO/IbI 3AIIIATHI OKPYKAIOIIEN CPE/IbI
A.O. Kanep3os

Pegepar. UenmoBek ¢ camoro Hayajia CBOETO MOSIBJIEHUS aKTUBHO BO3JIEUCTBYET Ha
OKpYy>Karomuii ero mup. HaumHas ¢ 3emieenust 1 3aKkaH4uBasi CO3/IaHuEeM
Pa3IMYHBIX TEXHHYCCKUX CPEACTB JUIS YIPOIICHUS CBOSH KM3HHU, OH ITOCTEIIEHHO
U METOAMYHO U3MEHSIT KUBYIO 000J104Ky 3eMin — 6rocdepy, co3iaBas HEUTO
abCOIOTHO HOBOE, 000JIOUKY, KOTOPasi HAIOJIHEHA €r0 COOCTBEHHBIMU
TBOPEHUSAMH U TIpeoOpa3oBaHHasI MO/ €r0 YCMOTPEHHE. DTa HCKYyCCTBEHHAS
cucTeMa moJiyuniia Ha3BaHue TexHochepa. CKopocTh 3TOTO Tmporiecca
npeoOpa3oBaHus U €ro0 MaCIITa0bl CO BpeMeHEM TOJIbKO pacTeT. COCTOSIHHE

OKpY KaloIen cpeibl MPO0JDKAET HEYKIOHHO yXyamaTthes. Jlomio 10 Toro, 4To
HUYEM HEKOHTPOJIMPYEMOE BO3ICHCTBUE YEIOBEKA CTAJIO YTPO30M JJIsl HETO
camoro. Mcromaromuecs mMpupoIHbIE peCypChl, 3arpsI3HEHUE 0TX0aMU CBOCH
TEXHOJIOTUYECKOMN JEATETHHOCTH — BCE ATO JIUIIIh MaJias YaCTh TOW MPOOIEMBI, C
KOTOPO¥ OH CTONKHYJICS. OHAKO BCE M HE HACTOJIBKO MMECCUMUCTHYHO. [loHmMas
MacmTabbl TPOUCXOISAIICTO U BO3MOKHBIE TaTbHEUIITHE TIOCIICCTBUS, JTFO U
cTanu OpaTh MOJI KOHTPOJIb CBOIO JIEATEILHOCTD, CO3/1aBaTh OUOchepHo-
COBMECTHUMBIE M MIPUPOIONIOT00HBIC TEXHOJIOTHH, PEATM30BaTh Pa3TMIHbIE
TEXHUYECKUE PEIICHUS JIJIT MUHUMHU3AIMKN Bpea OT CBOEH ke JesiTenbHocTh. Bee
9T peaTM3aIiy MOJ0KUIN HA4aJlo [IEJIOMYy HOBOMY HaIPaBICHHUIO —
TexHochepHas 6e3onacHocTb. OIHOM K3 3a71a4 00J1IaCTH ITOU JEATEIbHOCTH
SIBJISIETCS CO3/IaHKME PA3JIMYHBIX MTPOIIECCOB U aIllapaToB, HAMPABJICHHBIX HA
CHIKEHUE HETATHBHOTO ¥ IMOTEHITUAIHLHO OMACHOTO IS OKPY>KAIOIICH CpeIbl U
CaMoOro 4YeJOBEKA BO3JACUCTBUSA. YKE CceMUac CyleCTBYET BO3MOKHOCTh HE IMPOCTO
U30JIMPOBATH U MPEAOTBPATUTD 3arpsisHEHHE OUOChephl pa3TnYHBIMU TUITAMU
OTXOJIOB, HO ¥l TIOBTOPHO HCIIOJIh30BaTh UX, CO3/IaBasi 3aMKHYTHIN ITUKIT
JeSATEeILHOCTH U MTpou3BOACTBA. OAHOMN U3 OTpaciie, isl KOTOPBIX TPUMEHEHUE



TaKUX TEXHOJIOTUM KU3HEHHO HCO6XOI[I/IMO W Ha 4Y€M B I[EUIBH@ﬁHICM XOTEJIOCh OBI
3da0CTPUTb BHUMAHUC, ABJIACTCA CCIBCKOC XO3SHUCTBO.

KuroueBble cjioBa: 5K0JIOTHS, annapaThl U 000py10BaHUE, 3arPsI3HEHHE
OKPYXaroUEH Cpeibl, IIyM.

ENGINEERING METHODS OF ENVIRONMENTAL PROTECTION
A.O. Kaperzov
Abstract. A person from the very beginning of his appearance actively infl uences

the world around him. Starting with agriculture and ending with the creation of
various technical means to simplify his life, he gradually and methodically
changed the living shell of the Earth - the biosphere, creating something 52
completely new, a shell that is fi lled with his own creations and transformed into
his discretion. This artifi cial system is called the technosphere. The speed of this
transformation process and its scale only grows with time. The state of the
environment continues to deteriorate steadily. It has reached the point that the
uncontrolled infl uence of man has become a threat to himself. Depleting natural
resources, waste pollution of their technological activities - all this is only a small
part of the problem that he faced. However, everything is not so pessimistic.
Realizing the magnitude of what is happening and possible further consequences,
people began to take control of their activities, create biospherecompatible and
nature-friendly technologies, and implement various technical solutions to
minimize harm from their own activities. All these implementations laid the
foundation for a whole new direction - technosphere safety. One of the tasks of the
fi eld of this activity is the creation of various processes and devices aimed at
reducing the negative and potentially dangerous to the environment and human
impact. Already now there is an opportunity not only to isolate and prevent
pollution of the biosphere with different types of waste, but also to reuse them,
creating a closed cycle of activity and production. Agriculture is one of the sectors
for which the use of such technologies is vital and for which we would like to
focus our attention in the future.

Keywords: ecology, apparatus and equipment, environmental pollution, noise.

CTAHJAPT OPTAHU3AIIUU — DOPEKTUBHBIA HHCTPYMEHT
YCKOPEHMSA PABOT IO CTAHAAPTU3AIINUA

Bepa AnexkcanapoBna KazakoBa, Banentuna AnekceeBna [llunkeBuy, Ejnena
MuxaitsioBHa @uiaunnosa, Upuna bopucosua Usiesa



Pedepat. O60cHOBaHUE 11€71€CO00PA3HOCTH pa3pabOTKU CTaHAapTa OpraHUu3aluu
00YyCJIOBIIEHO JAJIbHEUIIIMM Pa3BUTHEM KOMIUIEKca cTaHAapToB opranuzanuun CTO
BUMCTAH/IAPT. Ha ocHOBaHUM T€OpETHUECKOTO 0OOCHOBAHUS

HEO0OXOIMMOCTH pa3paboTKu (epecMOoTpa) CTaHAAPTOB U HOPMATUBHO-
TEXHUYECKOUN TOKYMEHTALUH, BXOJSAIINUX B CUCTEMY TEXHHUYECKOTO
perynupoBanuss ®I'bHY ®HAIL BUM , pazpabotan cranaapt opranuzanuu CTO
BUMCTAH-JAPT 002-2017 «Ilopsiaok u cpeacTBa KOHTPOJIs BIOPOCOB
Bpeaubix BeniecTB (CO, CH u NOXx) ¢ oTpaGoTaBIIMMU Ta3aMu JTU3ETIEH,
TPAKTOPOB U CAMOXO/HBIX CEITbCKOXO35UCTBEHHBIX MAIIIMH MPH TEXHUYECKON
skcrryaranuu B cucteme AIIKy». CtannapT pa3paboTad BIEPBBIE C 1ETBIO
BHeipenus u orpannyenus TpedoBanuii 'OCT P 1.4-2004 «CrangapTuzamus B
Poccuiickoit henepanuu.

Cranpaptsl opranuzanuii. O6mue nonoxeHus» u 'OCT P 41.96-2011 (IIpaBuina
EODK OOH Ne96) «EnunooOpa3Hble mpeanucanms, Kacaroluecs ABUraTenei ¢
BOCIUJIAMEHEHUEM OT C)KaTHs, PeAHA3HAYEHHBIX JJIsl yCTAHOBKH Ha
CEILCKOXO3SIICTBEHHBIX U JIECHBIX TPAKTOPAX U BHEJAOPOKHOU TEXHUKE B
OTHOIIEHUU BHIOPOCOB BPEIHBIX BEIIECTB STUMH JIBUTATEISIMI) Ha 0aze
yTpaTuBLINX cuily Ha Teppuropun Poccniickont @enepannu 'OCT 17.2.2.05-97
«Oxpana npupoasl. Atmocdepa. Hopmbl 1 MeTObI ONIpeieNICHUsI BHIOPOCOB
BpPEIHBIX BELIECTB C OTPAOOTABIIUMHU ra3aMH IU3€NIei, TPAKTOPOB U CAMOXOIHBIX
cenbckoxo3sicTBeHHbIX Mamne» 1 OCT 10.16.0001-98 «/Inzenu, TpakTopsl u
CaMOXOJHBIE CEITHLCKOX03sMCTBEHHBIE MaIIMHBI. Be1Opock! Bpennbix BemiecTs (CO,
CH u NOx) ¢ orpaboraBummu razamu. [1opsiiok KOHTPOISI U TEXHUYECKON
skcrutyatarnuu Mamua ATTKy». Heo6xonuMocTs pa3paboTku ctaHgapTa
OpraHu3alu 00ycJIOBJI€Ha B IEPBYIO OYEPEIb TEM 00CTOSATENHCTBOM, UTO
CTaHJIApT, IEUCTBYIOLINM B HacTosee Bpems B Poccuiickoit Denepanuu,
pacrpocTpaHseTcs Ha IU3€U TPAKTOPOB, BBIITYCKAEMBIX 3aBOJAMU-
U3rOTOBUTENISIMU, T.€. HA HOBBIE, €€ HE 3KCIUTyaTUPYEMbl€ MALIUHBI.
PazpaboTanHblif cTaHIapT OPraHU3aAIMU HATIPABJICH HA MOBLIIIICHUE

3¢ ()EeKTUBHOCTH U KayecTBa MPOBEACHHS KOHTPOJISI BLIOPOCOB BPEIHBIX BEIIECTB
OTpabOTABIIMX T'a30B AU3EJIEH KalUTaIbHO-OTPEMOHTUPOBAHHBIX TPAKTOPOB U
CaMOXO/IHBIX CEJIbCKOXO3SIICTBEHHBIX MAILIMH, HAXOASAIIUXCS B SKCIUTyaTalluH,
paboTaronmx B yCJIOBHUSIX OTPAaHUYEHHOTO U HEOTPAaHUUYEHHOTO BO31yX000MeHa.
CraHgapT ycTaHaBIIMBAET HOPMBI BBIOPOCOB, CPEICTBA UX ONMPEAEICHUS IPH
KOHTPOJIE ¥ CTEH/IOBBIX HUCTIBITAHUAX TPAKTOPOB U CEIHCKOXO035HCTBEHHBIX
MamuH. OnpeneneHbl TEXHUYECKHUE XapaKTEPUCTHKU TOIUIMBA U MOTOPHOTO
MacJa, MpeHa3HauYeHHOTO ISl UCTIBITaHUs Ju3elist. ONTUMU3UPOBAHbI
COBPEMEHHBIE CPEACTBA KOHTPOJIS U MPEICTABIEHBI METOUKH
MHCTPYMEHTAJILHOTO KOHTPOJISL COAEPKAHUS OKCHUJIA YTIIEpoa, YIJIEBOIOPOIOB U
OKCHUJIOB a30Ta B OTpabOTABIINX ra3ax Au3esied CelbCKOX035MCTBEHHBIX MAILIMH.



KuroueBbie ¢J10Ba: TpaKTOPBI, AU3EIH, CETbCKOX03AMCTBEHHBIC MAIIIUHBI,
BBIOPOCHI BPETHBIX BEIIECTB, OTPAOOTABIIINE Ta3bl, TOPSIOK U CPEACTBA KOHTPOJIS

THE STANDARD OF THE ORGANIZATION — THE EFFECTIVE
INSTRUMENT OF ACCELERATION OF WORKS ON
STANDARDIZATION

Vera A. Kazakova, Valentina A. Shinkevich, Elena M. Filippova, Irina B.
Ivleva

Justifi cation of expediency of development of the standard of the organization is
caused by further development of a complex of standards of the VIMSTANDART.
On the basis of the oretical justifi cation of need of development (revision) of
standards and the specifi cations and technical documentation which is a part of the
system technical regulation FSBSI FSAC VIM the standard of the organization
VIMSTANDART 002-2017 «An order and control devices of emissions of
harmful substances (CO,CH, NOx) with exhaust gases of diesels, tractors and self-
propelled farm vehicles at technical operation in system of agrarian and industrial
complex» is developed. The standard is developed for the fi rst time for the
purpose of introduction and restriction of requirements of GOST R 1.4-2004
«Standardization in the Russian Federation. Standards of the organizations.
General provisions» and GOST R 41.96-2011 (I Governed UNECE N96) «The
uniform instructions concerning the engines with ignition from compression
intended for installation on agricultural and forest tractors and off-road equipment
concerning emissions of harmful substances by these engines» on the basis of
GOST 17.2.2.05-97 which became invalid in the territory of the Russian
Federation « Nature protection. Atmosphere. Rates and testing methods of harmful
substances ejections with exhaust gases from diesel engines, tractors and
agricultural machines» and OST 10.16.0001-98 «Diesels, tractors and self-
propelled farm vehicles. Emissions of harmful substances (CO, CH and NOx) with
exhaust gases. Order of control and technical operation of cars of agrarian and
industrial complex». Need of development of the standard of the organization is
caused fi rst of all by that circumstance that the standard existing now in the
Russian Federation extends on diesels of the tractors released by manufacturers,
1.e. on the new, yet not operated cars. The developed standard of the organization
1s directed on increase of effi ciency and quality of monitoring procedure of
emissions of harmful substances of with exhaust gases of diesels of the capital
repaired tractors and self-propelled farm vehicles which are in operation, working
in the conditions of limited and unlimited air exchange. The standard establishes
norms of emissions, means of their defi nition at control and bench tests of tractors
and farm vehicles. Technical characteristics of the fuel and engine oil intended for
test of the diesel are defi ned. Modern control devices are optimized and



techniques of tool control of the content of carbon oxide, hydrocarbons and
nitrogen oxides in the exhaust gases of diesels of farm vehicles are presented.

Keywords: the tractors, diesels, farm vehicles, emissions of harmful substances
which fulfi lled gases, an order and control devices.

CPEACTBA KOHTPOJIAA KAYECTBA JJIs1 PEIHEHUA 3AJAY
MPOU3BOJICTBEHHON CUCTEMBI
CEJbXO3MAIIMHOCTPOUTEJIEN

Hukoaai AnexkceeBuu Ilerpuines, Ajsiekcei AjsiekceeBn4 Jlankos, Uropp
Muxainosuy Makapkun, Apremuit Pomanosu4 Ilocnesnos, Anexcanap
Cepreesuu Casinun

Pedepar. B pabote npencraBiieHbl pa3paboTKH, a TAKKE MPEITOKCHUS TS
KOHTPOJISI TEXHUYECKOTO COCTOSIHUS arperaToB TPAHCMUCCUH, THIPOIIPUBOAA,
BEJIPEHHBIEC HA MPEANPUATHSIX, BXOIAIUX B CTPYKTYpYy AO «IleTtepOypreckuit
TpakTOpHBIN 3aBo», AO «['mapocunay. [IokazaHo, 4TO B yCIOBHUSIX pOCTa
IIPOU3BOJICTBA CEJILCKOXO3SIMCTBEHHON TEXHUKN KOHEYHBIN MOTPEOUTEIND
IPEIbSABISET BHICOKUE TPEOOBAHUSA K KaUeCTBY NMPOAYKLUHU AJII MUHUMHU3ALUU
CBEPXHOPMATUBHBIX M3JEPKEK NPpHU BilageHuu TexHukoil. Ha nmpumepe AO
«[lerepOyprckuii TpaKTOPHBIN 3aBO/I» MOKa3aHbI 3a/1a4K PAa3BUTHS MEHEI)KMEHTA

Ka4dycCTBa, HpOHBBO}ICTBCHHOﬁ CUCTEMBI AJIsI MUHHUMH3AIUU ITOTCPb, BJIUAIONINX HaA

3(1)(1)CKTI/IBHOCTB JACATCIIPHOCTU. OmnucaHbl BHCAPCHHBIC U IICPCIICKTHUBHBIC
CUCTCMBI KOHTPOJIAA TCXHUYCCKOI'O COCTOSAHMA Ha pa3pa60TaHH0M KOHTPOJIbHO-

JUAarHOCTHYCCKOM 06opy)1013aH1/m, IMO3BOJIAIOIINEC ITPOBOANUTDH TEXHOJOTMYECKUU U

OpTaHU3AIMOHHBIN aHaIU3 PabOTHI 10 YTBEPKICHHBIM KPUTEPUSIM U CTaHIapTaM.

[IpuBeneH npuMep MOUCKOBBIX UCCIEA0BAHUN TEXHOJIOTHU HEUPOHHBIX CETEN IS

I[&HBHCIZHICFO BHCAPCHMA IIPpHU BXOJAHOM KOHTPOJIC KA4CCTBA U3IOTOBJICHUA U
PECMOHTA, HO3BOJ’IHIOH_II/II?I pacCiio3HaBaTb I[C(I)GKTBI HWIIN OTKJIIOHCHHA OT 3TAJIOHHBIX

3HAUCHUH IIpH IPOBCACHHNHU TECTOBLIX 3aMCPOB Ha KOHTPOJIbHO-ANAIrHOCTUYCCKOM

000py1I0BaHUM.

KuroueBble ¢JI0Ba: KOHTPOJIbHO-TUATHOCTHUECKOE 000PYI0BaHNE, TEXHUUECKUI
CEPBUC, CTPATErusl Pa3BUTHS CEIbX03MAIMHOCTPOEHUS, TUIIED,
HHEPrOHACHIIICHHAs TEXHUKA.

QUALITY CONTROL FACILITIES FOR THE SOLUTION OF
PROBLEMS OF THE PRODUCTION SYSTEM AGRICULTURAL
MECHANICIANS

Nikolay A. Petrishchev, Alexey A. Dankov, Igor M. Makarkin, Artemy R.
Pospelov, Alexander S. Sayapin



Abstract. In work developments and also offers for control of technical condition
of units of transmission, a hydraulic actuator of the Veda-rennye are presented on
the enterprises entering into structure of JSC Petersburg Tractor Plant, JSC
Gidrosila. It 1s shown that in the conditions of increase in production of
agricultural machinery the end user imposes high requirements to quality of
products for minimization of above-standard expenses at knowledge of the
equipment. On the example of JSC Petersburg Tractor Plant problems of
development of quality management, a production system for minimization of the
losses infl uencing effi ciency of activity are shown. The implemented and
perspective control systems of technical condition on the developed control and
diagnostic equipment the works on the approved criteria and standards allowing to
carry out the technology and organizational analysis are described. The example of
basic researches of technology of neural networks for further implementation at
incoming inspection of quality of production and repair allowing to distinguish
defects or deviations from reference values when carrying out test measurements
on the control and diagnostic equipment is given.

Keywords: control and diagnostic equipment, technical service, strategy of
development of agricultural mechanical engineering, dealer, power saturated
equipment.

OBECIHEYEHHUE MMPOJOBOJbCTBEHHOM BE3OITACHOCTH
YYBAIIICKOH PECITYBJIMKH K 2020 TOLY

Iletp AuekceeBuu Tabdakos, [lennc Uropesnu ®@enopos, 301 HukonaeBHa
MumuHa

Pedepar. Jlyia permerus npogoBoJIbCTBEHHON Oe3onacHOCTH UP Obii mpUHSITHI
TPHU NIPOTPAMMBI B CTATHE PACCMOTPEHBI UTOTY BBITIOJIHEHUS 3TUX ITPOTPAMM.
IIpuBenenHsl pacueTsl IPOU3BOACTBO MTPOAYKIUMHU CEIBCKOTO XO35AMCTBA HA AYIIY
Hacesnenus: Yysanickoi Pecriyonuku B 2016 rony no cpaBaenuto ¢ 1990 rogom u
MEAMIMHCKUMH HOpMaMHU. Takxke MpuBEACHbI pacyeThl IPOU3BOACTBA TPEOYyeMOTro
KOJIMYECTBA MPOLYKLIHMH CEINBCKOIO X035IMCTBA COIIACHO MEAULIMHCKUM HOpMaM
nutanus. [IpousBeneH aHanu3 BBIIOJHEHUS TPEX PECyOIMKAHCKUX MPOrPaMM I10
PAa3BUTHIO CEJIBCKOT0 XO35AMCTBA U YBEIMYECHUIO IIPOU3BOICTBA IIPOAYKTOB
MIATAHUS JJIsl HAceeHUs. B BUly HEBBIITOIHEHUS BCEX TPEX MIPOTPAMM IO
Pa3BUTHIO CEJIBCKOT0 XO35MUCTBA MPEIOKEH 00I€€ KOHKPETHBIE PACUETHI C
JIOBEJIEHUEM IPOU3BOACTBA HEOOXOIMMOTO KOJIMYECTBA MPOYKTOB MMUTAHUS B
pa3pe3e MyHULIUMAIbHBIN pailoHOB PECIYOIMKHU C y4eTOM 00ecreyeHus
IIPONYKTaMU CEIIbCKOTO X034KMCTBA U TOPOACKOro HaceneHus. IIpuBeneHsl pacuersl
110 KOJIMYECTBEHHOMY ITPOU3BOJICTBY OCHOBHBIX IPOAYKTOB ITIUTAHUS B
HaTypaJbHbIX 00bEMAaX HA MOCEBHBIX MJIOMIAASX MYHULUIAIbHBIX PAOHOB.



Paccuntano Heo6XoAMMOE KOJIMYECTBO OCHOBHOM CENbX03TEXHUKHU, MPUBEIECHO
KOJIMYECTBO UMEIOIIMXCA B IAHHOE BPEMS TPAKTOPOB U 3€pHOYOOPOUHBIX
KoMOaitHOB B pecnyOiuke B cpaBHeHHH ¢ 1990 rogom. CenbcKoX03sIiiCTBEHHAS
TEXHUKA U SHEPTeTUYECKAsI MOLIHOCTh C KaXK/IbIM T'OJIOM YMEHbIIIAETCS, 3aBOJIbI
YHUUTOXAKOTCA. ArpONpOMBIIIIEHHBIA KOMIUIEKC POcCHH yMBILITIEHHO U
ueneHanpasieHHo pazpymaercs. [Tapk texaukn AIIK uznomen a 60-70
MPOLIEHTOB, TPOU3BOICTBO CEIBCKOXO03MCTBEHHON TEXHUKN COKPATHIIOCH OoJiee
yem

B 10 pa3, MHOTHE 3aBOJIbI YHUUTOKEHBI UJIM YHUUYTOXKAIOTCS. ATpapHas HayKa
HaXOAUTCS B COCTOSIHUM arOHWH, MHOTHE HayYHO-UCCIIEN0BATENBCKUE HHCTUTYTHI
YHUYTOXKEHBI.

Kuaruesbie ¢j10Ba: mpOU3BOACTBO CEIBXO3MPOAYKTOB, IPOJIOBOJILCTBEHHAS
6e3omacHoCTh, porpammel pazButus AIIK, Texaudeckoe obecredeHrne cebCKoro
XO034HCTBA.

ENSURING FOOD SECURITY OF THE CHUVASH REPUBLIC BY 2020
Petr A. Tabakov, Denis 1. Fedorov, Zoya N. Mishina

Abstract. To address the food security of the Czech Republic was accepted three
programs in the article the outcomes of these programs. The calculations of
agricultural production per capita in the Chuvash Republic in 2016 compared with
1990 and medical standards. Also calculations of production of the required
quantity of agricultural production according to medical standards of food are
resulted. The analysis of implementation of three Republican programs on
development of agriculture and increase in production of food for the population is
made. In view of the failure of all three programs for the development of
agriculture proposed more specifi ¢ calculations to bring the production of the
required amount of food in the context of municipal districts of the Republic,
taking into account the provision of agricultural products and urban population.
Calculations on quantitative production of basic foodstuffs in natural volumes on
sown areas of municipal districts are given. The necessary quantity of the main
agricultural machinery is calculated, the quantity of tractors and combine
harvesters available at present is given in the Republic in comparison with 1990.
Agricultural machinery and energy capacity is decreasing every year, plants are
destroyed. Russia’s agro-industrial complex is being deliberately and purposefully
destroyed. The agricultural machinery Park is worn out by 60-70%, the production
of agricultural machinery decreased by more than 10 times, many plants are
destroyed or destroyed. Agrarian science is in a state of agony, many research
institutes are destroyed. Farmers will not feed our country, it is the past, not the
future of our country. If my Republic does not meet the requirement of food
security, I think they are not being met in Russia.



Keywords: Agricultural products production, Food safety, Agro-industrial
complex development programs, Agricultural technical support.

TEOPETHYECKAA MOJAEJIb OITPEAEJIEHUSA 'PAHULL
SKCIJIYATALIMU U YTUJIN3ALIMU CEJBCKOXO03SCTBEHHOM
TEXHUKMH, BBIBOJJUMOM U3 SKCILTYATALIUU

Banepuii Cepreesuu I'epacumos, Baagumup Uiabsuu Urnaros, Cepreit
AHaTtoabeBud bypsikos

Pedepar. B pabore Hapsay ¢ kputepusimu 3¢ HEKTUBHOCTH MPUMEHEHUS
CEIBCKOXO3SIMCTBEHHOW TEXHUKH U ITAPAMETPAMHU TEXHUYECKOIO COCTOSHUS
MalIuH, NTOJPOOHO PaCCMATPUBAIOTCS IPOLECCHI TOCTUKEHUS «IIIEMEHTAMM
MAILKH [PEIEIBHOI0 COCTOSAHMS. TeopeTnuecKkoe OnpenesIeHUE MPEIeIbHOTO
COCTOSIHUSI TEXHUKH U €€ DIIEMEHTOB JAa€T BO3MOKHOCTb IOJIYYUTh JOCTOBEPHYIO
uH(OPMAIHUIO O 11e1ecCO00Pa3HOCTH MO0 MTPOJOIKEHNN IKCILTyaTallui TEXHUKU
wiM ee yruinzaunu. CiieryeT OTMETUTh, UTO NOIepKaHHAs TEXHUKA UMEET
HEBBICOKU YPOBEHb BOCCTAHOBJIEHUS TOJJHOCTH, MMOTHOMACIITAOHBIH
KalUTAJIbHBINA PEMOHT C yueTOM (DMHAHCOBBIX U3/IEPIKEK HE BCerJa ObIBaeT
11eJIeCO00Pa3HBIM, TaK KaK B PE3YyJIbTaTE TAKOTO «PEMOHTA) MPOIIECCHI CTAPEHUS B
JeTaNsIX, YK€ YACTUYHO MOTEPSIBIINX FOJHOCTh, IPUBEAYT K ObICTPOI oTepe
3armaca roJHOCTH U K CHMKEHUIO d(PPEKTUBHOCTU MCIIOIH30BAHUS STOW TEXHUKH.
[ToaTOMy fOMUHMpYIOUIEH 3aja4eil B 3TOM CUTYyAILUH SIBISETCS pa3paboTka
pecypcocbeperaroIieii 3K0JI0r00pUeHTUPOBAHHON OTPACICBOM CUCTEMBI
YTUJIA3ALHUU CEIIbCKOXO3SIMCTBEHHOW TEXHUKU. BaXKHBIM MOMEHTOM,
ONPENENSIOUIUM EIeCO00pa3HOCTh co3/1aHus 3T0il CUCTEMBI SBISETCS
MOTHBALIMS BCEX €€ YUACTHUKOB, U B IIEPBYIO OYEPE/Ib — BJIA/ICNIbIAa MAILIUHBI 115
nepeaaun cBoel COOCTBEHHOCTH Ha YTHIIM3AIMOHHOE MPEANPUATHE TTPU
JOCTHKEHNUH 3TOM MAILIMHOW MPEIETBHOIO COCTOSHMS. J[JI1 MpUHATHSA
MOTHUBHUPOBAHHOTO pelIeHUsI 00 albTepHATUBHOM BapHaHTE TabHEUIIIETO
MCIIOJIb30BAaHUSI MAaIIUMHBI (DEMOHTHPOBATH WU YTUIU3UPOBATH) BCEM YYaCTHUKAM
Cucrembl He0OxoMa HHPOPMAIUS TEXHUYECKOTO U IKOHOMUYECKOTO IJIaHa: O
IIPEAEIbHOM COCTOSIHUY MAILIMHBI, IEHE PEMOHTA, OCTATOYHOU CTOMMOCTH U
JIPYTUX BaXHBIX (PAKTOPOB, OMPEACISIOMINX TEXHUYECKOE COCTOSIHUE MAIIHHBI.
JlanHast TeMa NOJHOCTbIOCOOTBETCTBYET CTPATErM roCcyAapcTBa B cepe
Pa3BUTHS CEIbCKOXO03sIICTBEHHOM oTpaciu (PenepanbHbiil 3akoH Poccuiickoit
®enepanuu oT 24 utonsa 1998 r. Ne 89-d3 «O06 oTx01aX MPOU3BOJICTBA U
NOTPEOICHUS) C U3MEHEHUSMHU U JJOTIOJTHEHUSMU, BCTYITUBILIMMU B CUITY C
01.01.2016 r.) u npyrue TUPEKTUBHBIE JOKYMEHTHI.

KiroueBble cj10Ba: AeTany, MalllMHbIL, PECYPC, NPEAETBHOE COCTOSTHUAE, JIEMEHTHI
MalllvH, KpUTEPHUH, U3HAILIMBAHUE, CIIUCAHUE, YTUIIN3AIUS, PEMOHT.



THEORETICAL MODEL DEFINE THE BOUNDARIES OFu OPERATION
AND UTILIZATION OF AGRICULTURAL MACHINERY BEING
DISMANTLED

Abstract. In work along with effi ciency criteria of application of agricultural
machinery and parameters of a technical condition of cars, processes of
achievement «elementsy of cars of a limit state are in detail considered. Theoretical
determination of the limiting condition of the equipment and its elements makes it
possible to obtain reliable information about the feasibility of either continuing the
operation of the equipment or its disposal. This topic is fully consistent with the
state strategy in the fi eld of development of the agricultural sector (Federal law of
the Russian Federation of June 24, 1998 Ne 89-FL «On production and
consumption wastes» with amendments and additions, which entered into force on
01.01.2016) and other policy documents.

Keywords: parts, machines, resource, limit state, elements of machines, criteria,
wear, write-off, disposal, repair.

OBOBIIEHHAS CTPYKTYPA CUCTEMBI HH®OPMAIIMOHHON
MOJJAEPXKHW BBIIMIOJHEHWS ONEPAIIMA TEXHUYECKOI'O
OBCJY)KUBAHHMS TPAKTOPOB U ABTOMOBUWJIEH

Apkaanit Makcumosn4y Kpukos, Baagumup Baagumuposuu Koporkux,
Baagumup Mouceesuu Jilupmuu, bepaunkosa Pura I'puropnesna, 301
Hukosnaesna Mummna

Pedepat. OnuceiBaercsa 00001EHHAS CTPYKTYpa CUCTEMbI HHPOPMAIIMOHHOM
MOJIICPYKKU BBITIOJTHEHHSI ONIEPaLiid TEXHUYECKOTO 00CITyKUBAHUS U
TEXHUYECKOTO JMArHOCTUPOBAHMS MapKa TPAKTOPOB U aBTOMOOMIIEH B XO3siICTBE
IIPUMEHEHUEM KOMIIBIOTEPA, IIPEICTABICHHAS B BUAEC COBOKYITHOCTH
B3aMMOCBSI3aHHBIX OOIINX, MOAEJIbHBIX U yIpaBJstoiiero 610koB. K o0umm
BUJIaM OTHECEeHbI 0J10ku «O00pyA0BaHUE U OCHACTKAY, « THCTpyMEHTHI U
npuOopb1», « TOMINBO-CMa30uHbIE U pacXoHbIe MaTepuaibl» U «IIpenmpustus
pecypcHoro obecrnedeHus». B kauecTBe MOJIEIbHBIX PacCCMaTPUBAIOTCS OJIOKH
COOTBETCTBEHHO I TPAKTOPOB U IPY30BBIX aBTOMOOMIIEH B OTJEIBHOCTH.
brokamu 17151 TpakTOpOB MpeicTaBieHbl «[lyHKThI TEXHUUECKOTO 00CITYKUBaHUS
TpakTopoBy», «KoHCTpyKIMH 00CITy>KMBAEMbIX MOJIENEHN TPAKTOPOBY, «Onepauu
TEXHUUYECKOTO OOCITYKMBaHUS U TEXHUUECKOTO JUArHOCTUPOBAHUS
00CITy’)KMUBaEMBbIX MOJIeJIEl TPaKTOpoBy», «[IporHo3upoBaHre OCTaTOYHOTO pecypca
IapaMETPOB y3JI0B U arperaTtoB TPAKTOPOB», «XPOHOJIOTUSI COCTOSTHUN
00CIyKMBaeMBbIX TPaKTOpOoB» U «HopMbI pacxoza u 3aTpaT pecypcoB Ha
TEXHUYECKOE OOCITYKMBAHUE U TEXHUUECKOE TUATHOCTUPOBAHUE 0OCITYKMBAEMBbIX
MoJIeNiel TPaKTOpoBy». biokamu AJist rpy30BBIX aBTOMOOUIIEH TIPEICTaBIICHbI



«I1yHKTBI TEXHHUECKOTO OOCTYKMBAHUS TPY30BbIX aBTOMOOWMIIEH», « KoHCTpyKIInu
00CITy’)KMBaEMBIX I'PYy30BbIX aBTOMOOMIJIEH YUUTBHIBAEMBIX MoieNel», «Onepanuu
TEXHUYECKOTO OOCITYyKHBaHHs B COBOKYIMHOCTH C TEXHUUYECKUM
JMAarHOCTUPOBAHUEM I'PY30BbIX aBTOMOOMIIEH YUUTBHIBAEMBIX MOJIETIEH,
«IIporuo3upoBaHre OCTATOYHOTO pecypca NapaMeTpoB y3JI0B U arperatoB
00CITyKMBAaEMBIX MO/JIEJIEH IPy30BbIX aBTOMOOMIIEH» «XPOHOJIOTHS COCTOSHUIN
00CITy’)KMBaEMBbIX TPY30BbIX aBTOMOOUIIEH», «HOpMBI pacxosia u 3aTpaTt pecypcos
U1 00CITY>KMBAaEMbIX I'PY30BBIX aBTOMOOUIIEI. Y IPaBIISIONIUM IPEICTaBICH
0J10K «»BbI0OOp 00CTy)KMBaeMoM rpynibl MaiuH». J{Jis onepaTuBHOTO BEIOOpA
HCIIOJIb3YEeMOro 0JI0Ka U3 MPeCTaBICHHOro Habopa (popMupyetcs 0J10K-MEHIO.
[TpuBoaKTCS ONMCaHWE OCHOBHBIX (DYHKIIMM OJIOKOB M OOIINE MPUEMBI UX
dbopmupoBanus. JlonoaHuTeNbHBIE U O0JIeE TOAPOOHBIE CBEEHUS 0 UX
(OpMHUPOBAHUIO MOKHO TIOYEPIIHYTh U3 HICTOYHUKOB, YKA3aHHBIX B
oubmuorpaduuecKoM CIUCKe.

KuroueBnble cjioBa: 0000mENHAs CTPYKTYypa, cUcTeMa HHGOPMAIIMOHHON
MOAACP>KKHU, KOMITBIOTEP, OTlepaliuu 00CIyKUBaHUs1, TEXHUYECKOE 00CTyKHUBaHUE,
TEXHUYECKOE TMarHOCTUPOBAHME, MMAPK MAIMH, TPAKTOP, aBBTOMOOKJIb,
nH(popMaIIMOHHBIE OJIOKU, OOIINI, MOJICIIbHBIN, YIIPABIISIOIIUH.

GENERALIZED STRUCTURE OF INFORMATION SUPPORT SYSTEM
FOR TRACTOR AND CAR MAINTENANCE OPERATIONS

Krikov A.M., Berdnikova R.G., Korotkikh V.V., Livshits V.M., Mishina Z.N.

Abstract. There is described a generalized structure of information support system
to implement computer-aided operations of tractor and car maintenance and
diagnostics at a farm, which is represented by a complex of general, model and
control blocks linked to each other. General blocks are “Equipment and Tooling”,
“Tools and Instruments”, “Fuels, Lubricants and Consumables”, and “Supplier
Companies”. Blocks for tractors and trucks taken separately are referred to as
model blocks. Model blocks for tractors are represented by “Tractor Maintenance
Stations”, “Designs of Tractor Models to be serviced”, “Maintenance and
Diagnostics Operations for Tractor Models to be serviced”, “Forecasting of
Remaining Life of Tractor Assemblies and Units”, “Chronology of Conditions for
Tractors to be serviced”, and “Resource Consumption Rates and Costs for
Maintenance and Diagnostics of Tractor Models to be serviced”. Model blocks for
trucks are represented by “Truck Maintenance Stations”, “Designs of Truck
Models to be serviced”, “Maintenance and Diagnostics Operations for Truck
Models to be serviced”, “Forecasting of Remaining Life of Truck Assemblies and
Units”, “Chronology of Conditions for Trucks to be serviced”, and “Resource
Consumption Rates and Costs for Maintenance and Diagnostics of Truck Models
to be serviced”. The block “Choosing a Machine Group to be serviced” is
presented as general one. A menu block is formed to choose timely a block from a



set presented. Key functions of blocks and general methods for their formation are
described. More detailed data on block formation can be taken from references
listed below.

Keywords: generalized structure, information support system, computer,
maintenance and diagnostics operations, machine fl eet, tractor, car, information
blocks, general, model, control.

MEXAHMUM3M BOZHUKHOBEHUS OTKA3A B IETAJISIX MAILIUH
Aunekcell AjlexceeBu4 CoJIOMAIIKHH

Pedepar. KauecTBo 1 00BHEM BBINOTHAEMBIX MAIIMHONW Pa0OT 3aBUCST OT
TEXHUYECKOTO COCTOSIHUSA 3TOM MallMHbL. [Tpu 3TOM TEXHUYECKOE COCTOSTHUE
MAaITUHBI MOXKET OBITH UCITPABHOE WJIM HEUCIIPABHOE, pab0TOCIIOCOOHOE WM HET, U
OIIPENEIISETCS MOTEPAMU MEXAHUYECKOM SHEPTUU B ATOU MaluHe. McrpaBHOCTh 1
paboTOCTIOCOOHOCTH MOAACPIKUBAIOTCS OTIEPAUSIMHI TEXHUYECKOTO 00CITY KHBAHUS
u pemoHnTa (TOP). OTu onepauuu onpenenstoTcs TeKyIen MOIUTHKON/CTpaTernen
TOP. UadopmaninoHHon ocHoBo# 0001 ctpateruu TOP sBisiercs cuctema
JIOITYCKOB, KOTOpas penaeT ciaeAyronme ocHOBHbIE 3a1auu. [lepBas, 310 —
dbopmMupoBaHUE IBYX ITOTOKOB JieTajel, CHUIMAeMbIX C SKCIUTyaTalluu, a UMEHHO,
JeTanel 0TKa3aBIINX U JeTajel, TpeABAPUTEIbHO 3aMEHEHHBIX BO BpEMS
JIMarHOCTUPOBAHUSI, €CJIU OHU YKe JOCTUTIIM CBOETO Aomycka. M BTopas —
OTpeieJICHNEe HOpMaTHBa Pacxo/ia 3amyacteid, 00pa3oBaHHBIX ITUMU MOTOKAMHU.
OnTuManbHOM CUMTAETCS TaKasi CUCTEMa JIOIYCKOB, KOTOPAasi OTBEYAET 3a
dbopMUpOBaHHE MUHUMAJILHOTO MOTOKA OTKA30B JIeTaJIel B AKCILTyaTallHH,
CJIeI0BaTEIbHO, MUHUMAJIbHBIMU 3aTpaTamMu, B TOM 4HcJie, U Ha 3amdactu. 13 100
MPOIIEHTOB 3aTPaT, UAYIIMX HA peMOHT, 50-70 mpOIIEeHTOB UAYT HA 3aIM4acTH, Ha
yCTpaHEHUE MOCIECTBUI OTKA30B. ITO — OOJbIINE AeHIU. PEMOHT cunTaeTcs
JIOpOrou npoueaypou. [{ind yMeHbIIeHU OTKA30B U UX MOCJEICTBUAM, CYIIECTBYIOT
METOJUKH, MPUMEHEHUE KOTOPHIX MO3BOJISIET MOBBICUTHh 0€30TKa3HOCTh MAIIIUH T.€.
CHU3UTH MPOIEHT OTKA30B, a TAKXKE MPOJUTUTH CPOK CIY>KOBI UX JeTalICH.
CyiecTByeT METOIMKA, OCHOBAHHAS HA UCIIOJIb30BaHUU ITIEPEMEHHOTO JOMYCKa,
YUYHUTBIBAIOIIETO (DAKTUYECKYIO CKOPOCTh M3HAIITMBAHUS KAXKJI0M KOHKPETHOM
JeTaau B OTACIBHOCTH.

JIist rpyTinbl OTHOMMEHHBIX Je€Talei MallliH, UCCIEI0BAH MEXAHU3M
BO3HUKHOBEHUS OTKa3a, B 3aBUCUMOCTH OT CKOPOCTH MX W3HAILIMBAHUS.
Omnpenenen ko3hHUIMEHT BapUalliy CKOPOCTH W3HAIIMBAHUS JJIs1 THTIOBBIX
netaneit mamvH. [loka3aHa 3aBUCUMOCTD CPOKa CITYKObI U JOITYCKa€MOT0
3HAYEHUs MMapaMeTpa OT CKOPOCTU M3HAIIMBAHUS AeTaneil MamuH. [Ipennoxensl
0€30TKa3HbIE CUCTEMBI JAOMYCKOB, C M3BECTHBIMH IpaQUKaMu MPOBEACHHUS
MPOBEPOK JUATHOCTUYECKHUX [TAPAMETPOB, HAPUMED, IPU PECYPCHOM



nuarnoctupoBanuu npu TO-3. [lnsg rpaduka npoBepkH mapaMeTpoB C U3BECTHON
NEPUOANYHOCTBIO, pazpaboTana Gpopmya sl ONpeIeIeHHs] TOIyCKaeMbIX
3HAYECHM ITapaMeTpa, IPY U3BECTHBIX HOPMATHUBHBIX IIOKA3aTEIISX.

KuroueBble cjioBa: 0TKa3, 0€30TKa3HOCTh, CKOPOCTh W3HAIIMBAHUS, CPOK CITYKOBI,
JOMYCK, rpaduK MPOBEACHUS IPOBEPOK.

MECHANISM OF FAILURE IN COMPONENTS OF MACHINES 100
Alexey A. Solomashkin

Abstract. The quality and scope of machine works depends on the technical
condition of the machine. While the technical condition of machines can be healthy
or unhealthy, healthy or not, and is determined by the mechanical energy losses in
this machine. The health and working capacity supported maintenance and repair
operations (THOR). These operations are defi ned by the current policy/strategy.
The information basis of any strategy for THOR is the system of tolerances, which
solves the following main tasks. The fi rst is the formation of two streams of parts,
decommissioning, namely parts failed and parts replaced during the preliminary
diagnosis, if they have already reached their tolerance. And the second is the defi
nition of standard spare parts consumption formed these fl ows. Optimal is
considered such a system of tolerances, which is responsible for generating the
minimum fl ow of parts failures in operation, therefore, minimal costs, including
spare parts. Of 100% of the costs spent on repairs, 50 ... 70% go for spare parts, to
eliminate the consequences of failures. To reduce failures and their consequences,
there are techniques, which allows to increase reliability of machines i.e. reduce
bounce rates as well as prolong their details. There is a technique based on the use
of AC admittance, which takes into account the actual rate of wear of each parts
separately. For the same group of machine parts, the mechanism of occurrence of
failure, depending on the speed of their wear and tear. Defi ned coefti cient of
variation speed for typical wear of machine parts. Dependence of life and allowed
parameter values from the speed of wear of machine parts. Proposed failsafe
system tolerances, with famous chart audits of diagnostic parameters, for example,
if the resource with that diagnosis-3. Verify the settings for graphics with known
frequency, developed the formula for determining the permitted parameter values,
the normative indicators.

Keywords: failure, reliability, speed, durability, wear tolerance, schedule
inspections.

INOBBIIIEHUE DPPEKTUBHOCTU IUAT'HOCTUPOBAHUA
BEH3MHOBOI'O AIBUT'ATEJIA 10O OCHUJIVIOT'PAMME JTABJIEHUS B
HUJIMHAPE



Buranuiit Bragumuposuy Kocrpuukuii, Bukrop Anexkcanaposny @pyuxkui,
Hrops MuxaitsioBny MakapkuH

Pedepar. MeToibl pOBEPKU TEXHUUECKOTO COCTOSHUSA [UIIUHAPOTIOPIIHEBOU
IPYNIBI U ra30pacipeeIuTeIbHOI0 MeXaHu3Ma OCH3MHOBBIX ABUTATENIeH JOJIKHBI
UMETh HEOOJIBIIYIO TPYAOEMKOCTh U 00ECIIEYMBATh HAUIEKALLYIO JOCTOBEPHOCTD
Y DKOHOMHYHOCTb IMATHOCTUPOBaHMs. K TaKuM MeTOJ1aM MOKHO OTHECTH METOJ
OIPEIENIEHHS COCTOSHUSA HUJIUHAPONOPIIHEBOM IPYIIIBI U
ra3opacrpeieauTeNbHOr0 MEXaHU3Ma I10 MTOTYYEHHBIM OCHHIIIOTpaMMaM
naBieHus B uunuHape. OcuuiuiorpaMma IaBlieHHs B LIJIMHJPE HE 0TOOpaXxaeT Te
WUIU MHBIE ITApaMETPbl MEXaHUYECKOM YacTH ABUTATEIs HEOCpeacTBEHHO. OHa
0TOOpakaeT Mpoliecc ABUKEHUS ra30B B LIUIUHAPE, IO KOTOPOMY MOKHO
KOCBEHHO CYUTb 0 paboTe MeXaHMU3Ma ra3opacipeieeHts], COCTOSHUU
HUJIMHAPONOPIIHEBOM TPYNIbI, TPOXOJAUMOCTH BBITYCKHOTO U BITyCKHOTO
TpakToOB. Takxke Mo ocuuIorpaMmMe JaBJICHHS B HAJIMHIAPE MOKHO CYIUThH O
MOMEHTAaX OTKPBITHS, 3aKPBITHS JIMOO MEPEKPHITUS KiIarnaHoB. Hy>kHO TOHUMAT,
YTO 3TO HE €CTh UX PEaATIbHbIE T€OMETPUUECKUE YTIIbl, 00YCIOBICHHbIE
KOHCTPYKLMEHN pACIPEAEIUTEIBHOIO BaJla. JTO XapaKTEpPHbIE TOUKU
ra3oAMHaMUYECKUX MPOLECCOB B HWIMHAPE, JAIOLIUE JINIIb KOCBEHHYIO
uHpopmanuto. Jljist moayyeHus oCUUIIOrPaMMBbl M BBITIOJHEHUS JUArHOCTUYECKHUX
npoueayp HE0OX0AUMO HCII0Ib30BaTh MOTOPTECTEP C TaTUYHKOM,
NpeIHAa3HAYEHHBIM ISl U3MEpPEHUs JaBieHus. Takoil 1TaTYuK BXOAUT B KOMIUIEKT
a0060ro MmotopTecTepa. JlaTunk He0OX0IMMO YCTAHOBUTH B UCCIIETyEMbIii
LWIMHAP BMECTO BBIBEPHYTOM CBEUH, A BBICOKOBOJIbTHBIM ITPOBOJI 3TOW CBEYHU
YCTAaHOBHTB Ha pa3psAAHUK. B cioydae, KOrjia JIBUraTelb OCHAIECH €INHBIM
MOJ1yJIEM 32)KUTaHUS Ha BCE LIMJIMHIPbI, HEOOXOIUMO CHATh MOJYJIb U YCTaHOBUTH
JOTIOJIHUTENBHBIE BBICOKOBOJIBTHBIE IIPOBOJIA MEXKIY €r0 BBIBOAAMU U CBEYAMM.
Ecnu BO3MOXHO, OTKIIFOUHUTH pa3beM OT (POPCYHKH TUArHOCTUPYEMOTO LUIMH/PA,
4TOOBI UCKIIIOYUTH [101auy TomuBa. [lpu cHATUM ocuuiorpaMmMbl HEOOXOJUMO
UCIT0JIb30BaTh BHEIIHIOK CUHXPOHU3ALIHIO. 3aT€M HEOOXOAMMO 3aIlyCTUTh
JBUTATENb U CHATH OCHUAIUIOrpaMmy. Takas METOAMKA ITOTyYEHUs
OCLIWJIJIOTPAaMMBI IaBJICHUSI B IWJIMHIPE MPOCTA U HE TPYLOEMKA, IOITOMY MOXKET
3aMEHUTH KIACCUYECKUE METOABI TNArHOCTUPOBAHUS LIMJIMHAPOIIOPIIHEBON
IPYIIIbI U Ta30paCpeAEIUTENIBHOTO MEXaHN3MA, a TAKKE TPUMEHSTHCS KakK
HKCIIPECC-AUarHoCTHKa JiJIsi OOJNBIIMHCTBA OCH3UHOBBIX JBUTATENCH.

KiroueBble ciioBa: ocuJuIorpamMma JaBJICHUA B MUJIMHAPC, JaTYUK JTaBJICHUA,
CUMMCTPHYIHOCTD (1)&3 ra3opacipcaciCHus.

INCREASING THE EFFICIENCY OF DIAGNOSTICS OF A PETROL
ENGINE ON A OSCILLOGRAPH PRESSURE IN A CYLINDER

V. Kostritsky, V. Fruzki, Igor M. Makarkin



Abstract. Methods for checking the technical condition of the cylinder-piston
group and the gas-distributing mechanism of gasoline engines should be of little
labor and ensure proper reliability and cost-effectiveness of diagnosis. Such
methods include the method for determining the state of the cylinder-piston group
and the gas distribution mechanism from the obtained oscillograms of the pressure
in the cylinder. The oscillogram of pressure in the cylinder does not display any of
the parameters of the mechanical part of the engine directly. It displays the process
of gas movement in the cylinder, which can indirectly judge the operation of the
gas distribution mechanism, the condition of the cylinder-piston group, the patency
of the exhaust and intake tracts. Also on the oscillogram of pressure in the
cylinder, you can judge the opening, closing or closing of the valves. It must be
understood that this is not their real geometric angles due to the design of the
camshaft. These are the characteristic points of gas-dynamic processes in the
cylinder, giving only indirect information. To obtain an oscillogram and perform
diagnostic procedures, it is necessary to use a motor tester with a sensor for
measuring the pressure. Such a sensor is included in the kit of any motor tester.
The sensor should be installed in the investigated cylinder instead of the inverted
candle, and the high-voltage wire of this candle should be placed on the arrester. In
the case when the engine is equipped with a single ignition module for all
cylinders, it is necessary to remove the module and install additional high-voltage
wires between its terminals and candles. If possible, disconnect the connector from
the injector of the diagnosed cylinder to eliminate fuel supply. When you remove
the waveform, you need to use external synchronization. Then you need to start the
engine and remove the waveform. This method of obtaining a pressure oscillogram
in a cylinder 1s simple and not labor-consuming, so it can replace the classical
methods of diagnosing a cylinder-piston group and a gas distribution mechanism,
and also be used as an express diagnostic for most gasoline engines.

Keyword: oscillogram of pressure in the cylinder, pressure sensor, symmetry of
the phases of the gas distribution.

PE3YJIbTATHI HAYUYHO-IPAKTUYECKHX UCCJIEJJOBAHUN
HOBBILIEHUA TEXHUYECKOI'O YPOBHA PABOYUX OPI'AHOB
IITYT'OB OBHIETI'O HASHAYEHUA

Cepreii Anexceesnu Cuaopos, Jlenuc Asiekcanaposud Muponos, Bukrop
Huxkosaesn4 3BOJIHHCKHH

Crnenu@durka TeXHUYECKOTO YPOBHS pabOYnX OpraHOB MOYBOOOPa0ATHIBAIOIIUX
OpyAui COCTOUT B BBICOKOW MX HAarpy>KEHHOCTH, BAPbUPOBAHUH CKOPOCTHBIX
PEKUMOB U YCIIOBUM SKCIUTyaTalluu, CJI0KHOCTH MPOBE/ICHUS HAIIJIABKU U B
HEO0OXOJIMMOCTH MPABUIILHOTO BHIOOpA MaTEPUATOBEAYECKUX METO0B



YIPOYHEHUS C YUYETOM NEPCIEKTUBHOTO (DYHKIIMOHATILHOTO (POPMOOOpa30BaHuUs
JIE3BUSI C UCMOJIB30BAHUEM MaTEeMaTUUYECKOT0 anmnapara U BBI0OPOM COBPEMEHHBIX
HAIUTaBOYHBIX MaTepuasioB. Ha mepBom sTane o0bekTaMu Ucciae10BaHUM ObLIN
TUTYKHBIE JIEMEXU U OTBAJIbI TUTYTOB OOIIIEr0 Ha3HaY€HUsl, HA BTOPOM —
CTpPEJIbYATBIE U PHIXJIUTEIBHBIE Jalbl ITOJIEBBIX KYJIbTHBATOPOB, a TAK XKE
cepuueckue JUCKU OOPOH U TyIIMIbHUKOB. MccaenoBanus, NpoBEACHHbIE 32
nocJielHee BpeMs 10 BBISIBJICHUIO a0pa3uBHBIX CBOMCTB OCHOBHBIX BU/IOB ITOYB
MO3BOJIMJIM apoOMPOBATH Psii MHTEPECHBIX KOHCTPYKTUBHBIX U TEXHOJIOTUYECKUX
WHHOBAIIMI MO MOBBIIIEHUIO pEcypca paboynx OpraHoB MOYBOOOPAOATHIBAIOIINX
OpyAMii, B pe3yJIbTaTe 4ero NoBbICUIACh HApabOTKa U CKOPOCTh 0€30TKa3HOM
paboThI SKCIEPUMEHTATBHBIX 00pa31ioB. OgHAKO I CEPUIHBIX Pab0YNX OpTraHOB
BOIPOC MOBBIIICHUS I0ATOBEYHOCTH MO-IPEKHEMY JOCTATOYHO AKTyaJeH, YTO
BBIPAKAETCS B IIOHMKEHHOM PECypce CEpUUHBIX JiIeMeXoB — 5-17 ra/kopiyc,
JIMCKOB TSKENbIX 00poH 8-30 ra/nuck, HapaJTbHUKOB KYJIbTUBATOPHBIX Jdam (7-18
ra. f1etaisb). [Ipu 3TOM, B pe3ynbrare 3aTyIUICHU JI€3BUI pabounX OPraHos,
NOBBIIIAETCA YAEJIbHASI HATPY3Ka HA OPYAUE U, COOTBETCTBEHHO, BO3PACTaeT
MOTeKTAPHBIN pacxo]i roprodero. B kauectBe pabodeit rTunoTe3sbl JaHHON paboThI
IPUHATO KOMIUIEKCHOE pelIeHHE MPOOJIEMbI ITyTEM COBMECTHOTO Y4eTa
KOHCTPYKTUBHBIX, CUJIOBBIX M TEXHOJIOTUYECKUX (DAKTOPOB, BIUSIOUINX Ha
paboTOCIOCOOHOCTh U U3HOCOCTOMKOCTh PA0OYMX OPraHOB, a TAKKE MPOYHOCTHBIX
CBOMCTB OT/EIBHO /Il OCHOBHOI'O MaTepuaia pabo4yero opraHa U OTAEIbHO JIs
Marepualia Je3Bus (HaIuIaBKH).

KuoueBble cjioBa: mapaMmeTpsl, paboune opraibl, mo4YBooOpadboTKa, U3HOC,
yIpOYHEHUE, TUTYT, JIEMeX, JIE3BUE, HATUIaBKa, TOJITOBEYHOCThD, YIASIbHAsA
Harpyska, reOMeTpHsl, CKOPOCTh, IPOU3BOIUTEILHOCTD.

RESULTS OF SCIENTIFIC AND PRACTICAL RESEARCHES IMPROVING
THE TECHNICAL LEVEL OF THE WORKING BODIES OF GENERAL-
PURPOSE PLOWS

The specifi cs of the technical level of the working bodies of cultivation tools guns
is high load, varying velocity re-presses and operating conditions, the complexity
of the surfacing and of the need for correct choice of material methods of
hardening from the perspective of functional formo-education of the blades with
the use of mathematical tools and a variety of modern surfacing materials. In the fi
rst stage the objects of study were the plough blackroot and dumps plows General,
the second fi eld cultivators, as well as spherical discs harrows and stubbles.
Research conducted recently to identify the abrasive properties of the main types
of soils allowed us to test some interesting design and technological innovation to
improve re-source the working bodies of tillage implements, result increased time
and speed of failure-free operation time of experimental samples. However, for
serial working bodies, the issue of increasing long-lasting-STI is still high,



resulting in low resource serial chisels - 5...17 acres/case, heavy disk harrows
8...30 ha/drive- rolnikow hoes (7...18 ha/item). Thus, as a result of blunting of the
blades of the working bodies, increased unit load instrument and, consequently,
increased consumption per hectare of fuel. As a working hypothesis, this work
adopted a comprehensive solution to the problem through joint consideration of the
design, power and techno-logical factors that affect performance and wear
resistance of working bodies, as well as the strength properties separately for the

primary main material of the working body and separately for the blade material
(cladding).

Keywords: parameters, working tools, tillage, wear, hardening, plough,
ploughshare, blade, welding, longevity, specifi ¢ load, geometry, speed,
performance.

BOCCTAHOBJIEHUE KOPITYCA THAPOMOTOPA HU3KOBOJIbTHOM
IJTEKTPOUCKPOBOU OBPABOTKOM

Auexcanap Bukroposuu Kosomeituenko, UBan Cepreesuu Ky3Henos,
Bajiepuit Uropesuu UBanos

B coBpeMeHHOI TEXHUKE UCTIOIB3YETCS OOJIBIIOE KOIUYECTBO FMAPABIMYECKOTIO
o0opynoBanus. OIHUM U3 IIUPOKO PACIIPOCTPAHEHHBIX y3JI0B T'HIPaBIMYECKUX
CHCTEM MAalIUH Pa3JIUYHOTO Ha3HAYEHUS SABIISIOTCS THAPOMOTOPHI, KOTOPHIE B
CBOEU KOHCTPYKLMH UMEIOT KopIryc. [Ipu skcruryatanuu ruipoMOTOPOB €70
paboyrie MOBEPXHOCTHU MOIBEPTratOTCsl MEXaHUUYECKOMY, BOAOPOHOMY U
KBUTAaHLIMOHHBIM BUJAM M3HaMBaHus. [1o 3Toi npuunHe B Kopmycax
TUAPOMOTOPOB 00pa3yeTcs AeeKT, CBSI3aHHBIN C U3HOCOM BHYTPEHHEH
WIMHIPUYECKOH paboueil moBepXHOCTH. OJHUM U3 METOJ0B BOCCTAHOBJICHUS
ne(eKToB y TakuX JieTaje, B 3HAYUTEIbHON Mepe JTUIIEHHBIM MHOTHX
HEJOCTaTKOB, MOXKET CIYXHUTh 3JIEKTPOUCKpOBas 00paboTka. B cBs3u ¢ 3TUM B
JTAHHOU paboTe ObUIM MPOBEACHBI HAYYHbIE UCCIIEI0BAHUS, LIETBI0 KOTOPBIX
SBIISIETCS pa3pabOTKa TEXHOJIOTMH BOCCTAHOBIICHHUS KOPITyca T’UApOMOTODA.
Texnonorus pazpadaTeiBajiach IPUMEHUTENBHO K KOPILYCY THAPOMOTOpA
YCTaHOBKU FOPU30HTAJILHOTO HampaBieHHOro Oypenust Vermeer Navigator. beuin
IPOBEJCHBl MUKPOMETPAXKHBIE UCCIIE0BAHNS U3HOIICHHBIX padounx
ITOBEPXHOCTEN KOPITYCOB THAPOMOTOPOB 3TOM YCTaHOBKHU. V3HOC M3Mepsics
unaukaropom MY 10. Ctatuctuueckas o0paboTka NoJydeHHON nH(popManuu,
IIPOBEJECHHAs C IIOMOILBIO IIPUKIIAJTHONM KOMIIBIOTEPHOU IPOrpaMMBI, [IOKa3aia,
YTO CPEAHUI U3HOC paboyeil MOBEPXHOCTU KOpIyca MpU MOTEPE UM
paboTOCIIOCOOHOTO COCTOSIHUSA COCTABIISIET 25 MKM. DIIopa U3HOCa UMeET popmy
kosbla. [Ipennaraemast TeXHOIOTUSI BOCCTAHOBJICHUS paboyvell MOBEPXHOCTU
KOpIyca TUAPOMOTOpa BKIIIOYAET B C€0s1 CIEAYIOIINE ONIEPALIMH: OUUCTKY;



IIOJITOTOBKY ITOBEPXHOCTH I10J] HAHECEHUE JICKTPOUCKPOBOTO IMMOKPBITHS U3
crutaBa BK6 — OM; a1eKTporcKpoBY0 00pabO0TKy M3HOIIEHHOW MMOBEPXHOCTH,
MOCJICTYIOITYI0 MEXaHUYECKYI0 00paboTKy. DIEKTPOUCKPOBOM 00padOTKOM
BOCCTAHABIIMBAIOT TOJHFKO U3HONICHHYIO YacTh padoueil moBepxHocTH. [lokpriTHE
HAHOCAT IO OKPYKHOCTH JIO BBIBEACHHS CJIC/IOB U3HAINTMBAHUS C YIETOM MPHUITyCKa
Ha TIOCIICTYIOIIYI0 MeXaHnIeCcKyr0 00paboTky (10 mxm). [Ipeanaraemyro
AIIEKTPOUCKPOBYIO TEXHOJIOTHIO MOKHO UCIIOJIb30BATh JIJIsl BOCCTAHOBJICHHUS HE
TOJILKO KOPITYCOB THAPOMOTOPOB, HO M IPYTUX W3HOIICHHBIX JETalIeH B YCIOBHSIX
HEOOJIBIIINX PEMOHTHBIX MAaCTEPCKHUX U MEITKOCEPHIHBIX MTPOU3BOICTB.

KuiroueBble cjioBa: THIPOMOTOP, KOPIYC, U3HOC, AIEKTPOUCKPOBast 00paboTKa,
AIIEKTPOUCKPOBOE MOKPHITHE.

RECONDITIONING OF HYDROENGINE CASE BY LOW VOLTAGE
ELECTRO SPARK MACHINING

Aleksandr V. Kolomeichenko, Ivan S. Kuznetsov

Great number of hydraulic equipment is used in modern technology. One of the
most widely used joints of hydraulic systems of machines of various purpose are
hydroengines, which due to their construction have a case. At hydroengine
operation its working surfaces are subjected to the mechanical, hydrogen and
cavitational types of wear. For this reason, in cases of hydroengines the defect
connected with wear of internal cylindrical working surface is formed. Electro
spark machining, considerably deprived from drawbacks, can serve as one of the
methods of such elements defect reconditioning. As a result, this work contains the
investigations which goal is the development of the technology of hydroengine
case reconditioning. The technology was developed with regard to hydroengine
case of the installation of horizontal directional drilling Vermeer Navigator.
Micrometering investigations of worn working surfaces of hydroengine cases of
this installation. Wear was measured with indicator MUY 10. Statistical processing
of the obtained information done with computer application displayed that middle
wear of case working surface at its losses of operational condition is 25um. Wear
distribution line has a ring form. The suggested technology of working surface of
hydroengine case includes the following operations: cleaning; surface treatment for
application of electro spark coating from alloy BK6 — OM; electro spark machining
of the worn surface and the following mechanical machining. Electro spark
machining is used for reconditioning only for worn part of working surface. A
coating is applied in a circumferential direction until wear tracks inference
considering allowance for subsequent machining (10 um). The suggested electro
spark technology can be used for reconditioning not only hydroengines cases but
also another worn elements in conditions of small repair stations and small-lot
manufactures.



Keywords: hydroengine, case, wear, electro spark machining, electro spark
coating.

NCCIEAOBAHUE N'PAHYJIOMETPUYECKOI'O COCTABA
ITOPOLIKA TYI'OIIVIABKUX MATEPHUAJIOB, IIOJIYYEHHOI'O
METO/JOM 2JIEKTPO2PO3HUOHHOI'O JUCIIEPTUPOBAHUA

Enuzasera IOpseBna Kyapsimosa, UBan AsiekceeBnu IlllemOepeB, Poman
HukosnaeBuu 3aa0poxuuii

Pedepart. Ananus nccienoBaTenbCKux paboT B 00JaCTy TBEPBIX CIUIABOB U
OBICTPOPEKYIIUX CTaTeH MOKa3bIBAET, UTO OOJBIIMHCTBO U3 HUX CBSI3aHO C
BOIIPOCOM SKOHOMUU COZIEpPrKallerocs B CIUIaBaX Bosib(ppama. ITOT BOIPOC UMEET
aKTyaJbHOE 3HAUEHUE B CBSI3U C AC(PUIIUTOM, TOPOTOBU3HOM U HEMIPEPHIBHBIM
pacipeHreM o6JacTu npuMeHeHust Bojabppama. C skoHOMUEN Bosib(ppaMa TECHO
CBSI3aHBI MEPONPUSATHS 110 COOPY OTXOJI0B BOJIb(PaAMCOAEPIKAIIMX TBEPABIX
CIUIaBOB U OBICTPOPEXKYIIUX cTajeil, ux nepepadorke. [lepcreKTUBHBIM cIIOCOOOM
nepepaboTKH B TOPOIIKH OTXOA0B TPYAHOIIEPEpaOdaThIBAEMbIX METATHUECKHUX
MaTepuasoB, B YACTHOCTH TBEPBIX CILIABOB, SIBISIETCS METO]T
AIEKTPOIPO3UOHHOTO Aucteprupoanus (33 /]). YcTaHOBIEHBI 3aKOHOMEPHOCTH
WU3MEHEHHS IPOU3BOUTEILHOCTH U CPETHETO pa3Mepa YacTUIl TOPOIIIKA OT
3NIEKTPUYECKUX MapaMeTpoB npouecca /1. B yacTHocTH OKa3aHo, 4TO
M3MEHEHHEM HampsDKEHUS Ha SJIEKTPOAaX PeakTopa U eMKOCTH Pa3psIHBIX
KOHICHCATOPOB MOKHO U3MEHSITh MaCCOBYIO MMPOU3BOAUTEIHLHOCTh TIPOIECcCca U
CpeIHUM pa3Mep 4acTUIl MOPOIIKA, a K3MEHEHUEM YacTOThI CJICI0BaHUS
UMITYJTBECOB — KOJIMYECTBEHHYIO MMPOU3BOIUTEIBHOCTH Tporiecca. OObeKTOM
UCCJIEIOBAHMUSI SIBIISIFOTCSI TEOPETUUECKUE U SIKCTIEPUMEHTAJIbHBIE NCCIIEI0BAHUS
BJIMSTHUS YCIIOBHIA TTPOIIECCa dIIEKTPOIPOZHOHHOTO TUCTIEPTUPOBAHUS HA POpMY,
pa3Mepsl U XUMUYECKUH COCTaB MOPOIIKOB, TIOTyYaeMbIX U3 OTXOJIOB
MAaIIMHOCTPOUTENbHBIX IPOU3BOCTB U HHCTPYMEHTAJIBHBIX MaTEpUajoB, B TOM
qucie

TBEP/bIX CIUIABOB U OBICTPOPEIKYILUX CTAJICH, a TAKKE PEUUKINHT JaHHbBIX
MatepuaioB. Pabora mpoBoamiack Ha 1a00paTOPHO-IKCIIEPUMEHTAIILHOM 0a3e
LIEHTpa KOJUIEKTUBHOIO 1oJb30BaHus «Hano-L{entp» denepanbHOro
roCcyJapCTBEHHOTO OFO/IKETHOTO HAy4YHOro yupexaeHus «DenepanbHblii HAyUHbIN
arpouH>xeHepHbIi ieHTp BUM», ¢ ncnonb3oBaHueM CIAEAYIOIIETr0 000pyA0BaHUS:
ckanupyroniero 3o810Boro Mmukpockona SOLVER NEXT, smuccuonHoro
cunekrpometpa iICAP 6000, ananmzaropa nosepxHoctd «AUTOSORB-1»,
mudpakromerpa XRD-6000; TynHensHOro Mukpockorna Y MKA-02-E, tpubomerpa
TRB-S-DE, mukporepnomepa KMT-1, nmpecca «EPSI» u BeIcCOKOTEMIIEpaTYpHOU



neun «Nabertherm» (M30cTaTnyeckoe MPecCOBaHUE U CIIEKAHHUE) U APYTUX
CPEICTB U3MEPEHHUSL.

KuroueBble cjI0Ba: 3JIEKTPOIPO3UOHHOE TUCTIEPrUpOBaHKe, ycTaHoBKa DI/,
TBEPIOCIIABHbBIE TIJIACTHUHBI, YACTHIII TOPOIIKA, TPAHYJIOMETPUUYECKUNA COCTAB,
yZeJibHasl TOBEPXHOCTb, YACTHUIII MOPOILIKA, PEHTT€HOCTPYKTYPHBIN aHAIN3.

INVESTIGATION OF GRANULOMETRIC COMPOSITION POWDER OF
REINFORCED MATERIALS OBTAINED BY METHOD OF
ELECTROEROZY DISPERSION

Abstract. Analysis of research works in the fi eld of hard alloys and high-speed
steels shows that most of them are related to the question of saving contained in
alloys of tungsten. This issue is of urgent importance in connection with the defi
cit, high cost and continuous expansion of the scope of tungsten. Tungsten saving
is closely related to the collection of waste of tungsten-containing hard alloys and
high-speed steels, their processing. A promising method for processing into waste
powders of hard-to-process metallic materials, in particular hard alloys, is the
method of electroerosive dispersion (EED). The regularities of the change in the
productivity and average particle size of the powder from the electrical parameters
of the EED process are established. In particular, it is shown that by changing the
voltage at the electrodes of the reactor and the capacitance of the discharge
capacitors, the mass productivity of the process and the average particle size of the
powder can be varied, and the change in the repetition rate of the pulses is the
quantitative productivity of the process. The object of the study are theoretical and
experimental studies of the infl uence of the conditions of the process of
electroerosive dispersion on the shape, size and chemical composition of powders
obtained from waste from machine-building industries and tool materials,
including hard alloys and high-speed steels, and recycling of these materials. The
work is carried out on the laboratory and experimental basis of the Nano Center
Center of the Federal State Budget Scientifi ¢ Institution Federal Research
Agroengineering Center VIM using the following equipment: the SOLVER NEXT
scanning probe microscope, the iICAP 6000 emission spectrometer, the
AUTOSORB-1 surface analyzer ", XRD-6000 diffractometer; the UMKA-02-E
tunnel microscope, the TRB-S-DE tribometer, the KMT-1 microhardnesser, the
EPSI press and the Nabertherm high-temperature furnace (isostatic pressing and
sintering) and other measuring instruments.

Keywords: electroerosion dispersing, EED installation, carbide inserts, powder
particles, particle size distribution, specifi ¢ surface area, powder particles, X-ray
diffraction analysis.



METO/AUKA NOCJIEAJOBATEJIBHOI'O HAHECEHUA CJIOEB HA
KEPAMWYECKHWH BJIOK KATAJIMTUYECKOI'O HEMTPAJIM3ATOPA

Eaunzasera IOpseBna Kyapsimosa, Kupuiia Anaronbesud IlocTtHoB

Pedepar. B cratbe onrcanbl KIIFOYEBBIE 3TANIbI HAHECEHUSI XUMUYECKHX CIIOEB
Pa3IMYHOrO COCTaBa HA KEPAMUYECKHI COTOBBIN OJIOK, KOTOPBIN SIBISETCS
OCHOBOMW KaTAJIMTUYECKOTO HEUTpaIH3aTOpa OTPaOOTABIINX Ira30B JU3EIbHBIX
JnBUTATENEeH. XMMHYECKUE CIIOM, HAHOCHMBIE Ha OJIOK, UMEIOT Pa3InYHBIA COCTaB,
a Tak K€ pa3JInuHble TEMIIEPATYPhI 3aKpEIUICHHS Ha COTOBOM OJioke. [Ipu ananusze
METOJIOB U CITOCOO0OB OUYHUCTKHU OTPAOOTABIIINX T'a30B CEIbCKOXO3SIHCTBEHHOM
JTM3EIbHON TEXHUKU B YCIIOBUSIX 3aKPBITHIX MIOMEIICHUI HAOII01aeTCs TCHACHITUS
MPUMEHEHUS KaTATUTUYECKUX HEUTPATN3aTOPOB 3apy0eKHOTO TPOU3BOJICTBA, B
KaTAIUTUYECKON OCHOBE KOTOPBIX UCHOJIB3YIOTCS METAJLIbI IIJIATUHOBOM TPYIIIIHI.
Bonee Toro, npejiaraemeie cpeicTBa 00€3BpEIKMBAHUS 3a4aCTYHO
Maj03(pPEeKTUBHBI B YCIOBHIX OTPaHUYEHHOTO BO3AyX0o0MeHa. [Ipu aTom
MPAKTUYECKU HE YUUTHIBACTCS] KOHLICHTPALIMS 3arps3HSIONINX BEIIECTB B BO3yXE
paboyeil 30HbI M MPU3EMHOM CJIOE BO3AYyXa, TaK KaK 3TH MapaMeTPhl B YCIOBUIX
OTKPBITHIX MPOCTPAHCTB HE3HAYUTEIIbHBI B CUJTY YCIIOBUM PaOOTHI
aBTOTPAKTOPHBIX €IMHUIL. AKTyajbHa pa3paboTKa U UCIIOJIb30BaHUE
O€CIIaTUHOBBIX KAaTAIUTUYECKUX HEUTPAIM3aTOPOB HA OCHOBE OKCHJIOB
MeTaJIoB. CTeneHb OYUCTKU OTPA0OTABIINX Ta30B YBEIUYUBACTCS 32 CUET
KOMOMHAIMN HECKOJIBKUX KaTaTUTHYECKH aKTUBHBIX KOMIIOHEHTOB.
Cy1iecTBEeHHBIM MOMEHTOM SIBJISIETCS CHMPKEHUE CTOMMOCTH HEUTPAJIN3aTOPOB
OTpa0OTaBIIINUX Ta30B, pa3pabOTaHHBIX HA OCHOBE MeTalloOKCU10B. [loce
MPOXOXKJEHUS Yepe3 COThI, BPEAHBIE JJISI OKPYKAIOMIEH Cpeibl TOKCUYHBIE ra3bl B
pe3yabTaTe XUMHUYECKUX PEAKINil OKUCIEHUSI 1 BOCCTAHOBIICHUS CTAHOBSTCS
HETOKCUYHBIMH. Peakiiuu mpoTeKaroT B YCIOBUSAX BBICOKUX TEMIIEPATYD,
BBIXJIOITHBIC I'a3bl IN3EJIbHBIX JABUTATENICH MOMNaJal0T B BBIITYCKHOM KOJIJIEKTOP U
nipu temneparype 400-1000°C npoTekaroT OCHOBHBIE KaTaTUTUYECKUE MIPOLIECCHI,
s dexTuBHAs paboTa KATAIUTUYECKON OUUCTKH BO3MOXKHA MPU TEMIIEpaType
6omnee 300°C. AKTUBHBIE BEIIECTBA HEUTpAIU3aTOPA — OKCHUJIBI KOOAIbTA U MEITU
(Co02, CuO), BHOCUMBIE B CYCIIEH3UIO B BUJI€ COJIEH ¢ J0OABICHUEM OKCHAA
tutana Ti02.

KuroueBnble cjioBa: ciiou, yJeiabHasi HOBEPXHOCTh, KEPAMUYECKUN OJIOK, PEXKUM
HAHECEHUs1, TEMIIEPATYPHBII PEKUM, 3aKPEIUICHHUE CII0EB, KaTaIUTHIECKas
aKTUBHOCTb, () (DEKTUBHOCTD.

METHODOLOGY OF SEQUENTIAL APPLICATION OF LAYERS ON A
CERAMIC BLOCK OF A CATALYTIC NEUTRALIZER

Abstract. The article describes the key stages of applying chemical layers of
various compositions to the ceramic honeycomb block, which is the basis of the



catalytic converter of exhaust gases of diesel engines. The chemical layers applied
to the block have different composition, as well as different anchoring
temperatures on the honeycomb block. When analyzing methods and methods for
cleaning exhaust gases of agricultural diesel equipment in conditions of enclosed
premises, there is a tendency to use catalytic converters of foreign production, in
the catalyticbasis of which the platinum group metals are used. Moreover, the
proposed means of neutralization are often ineffective in conditions of limited air
exchange. At the same time, the concentration of pollutants in the air of the
working area and the surface air layer is practically not taken into account, since
these parameters are insignifi cant in conditions of open spaces due to the
operating conditions of the automotive tractor units. The development and use of
platinum-free catalytic converters based on metal oxides is topical. The degree of
purifi cation of exhaust gases increases due to combinations of several catalytically
active components. Essential moment is the cost reduction of exhaust gas
neutralizers developed on the basis of metal oxides. After passing through the
honeycomb, toxic gases harmful to the environment as a result of the chemical
reactions of oxidation and reduction become non-toxic. The reactions take place
under high-temperature conditions, the exhaust gases of diesel engines enter the
exhaust manifold and at 400-1000 °C the main catalytic processes take place, the
effective work of catalytic purifi cation is possible at a temperature of more than
300°C. The active substances of the neutralizer are oxides of cobalt and copper
(Co02, CuO) added to the suspension in the form of salts with the addition of
titanium oxide TiO2.

Keywords: layers, specifi ¢ surface, ceramic block, deposition regime, temperature
regime, layer consolidation, catalytic activity, effi ciency.

UCCJIEJOBAHUE NOKPBLITUI BOCCTAHOBJIEHHOM! I'BI]
ABUI'ATEJIA 3M3-406, IOJTYYEHHbBIX 'ASOAUHAMNYECKUM
HAINBIVIEHUEM

EBrennii Bukroposuu AreeB, EBrennii Ilerpouu HoBukos, Bsiueciias
AJsekcanaposuy /leHucos

C poctoM 00beMa CeTbCKOX035MCTBEHHOTO MMPOU3BOICTBA YBEIIMUNUBACTCS MapK
JIOPOKHO-CTPOUTEIIHHOM, CEIbCKOX03IMCTBEHHON U aBTOMOOUJIbLHOM TEXHUKH,
KOTOpasi TpeOyeT peMOHTa. Y3Ke CerofHsl pEMOHTHBIE TIPEANPUSITUS HE
CIPaBJISIOTCA ¢ TpeOyeMbIMU 0O0beMaMu peMOHTa TeXHUKH. OJIHA U3 TPUYUH
TAKOTO MOJIOKEHUS 3TO OTCYTCTBHE BHICOKOTEXHOJIOTHYHBIX MPOIECCOB,
CIOCOOHBIX MOBBICUTH MEKPEMOHTHBIN peCypC BOCCTAHABIMBAEMBIX JETAJCH J10
YPOBHSI 10 peMOHTHOTO. L{enbto ucciaenoBanus, sIBISUIOCh U3YYEHUE U CPABHEHUE
MUKPOCTPYKTYPBI U 3JIEMEHTHOTO COCTaBa MOMEPEUHOr0 MU (a MOKPBITHH,



MOJYYEHHBIX METOJOM ra30IMHAMUYECKOTO HaIbIJIEHUE C UCTIOJIb30BaHUEM
CTaHAApTHOIO MopoukoBoro Marepuana (I1IM) u sxkcrepuMeHTanbHOTO
(anexTpoaposuonHoro) [IM. TlpencraBnen mpoiiecc BOCCTaHOBICHUST pabodmx
MOBEpXHOCTEH, AehEeKTHOM TOJ0BKH OJI0Ka MWIMHAPOB aBuratesis 3M3-406,
METOJIOM razoguHamuyeckoro HaneuieHus. Hansutenue [ IM npousBoaunocs mpu
cienyromux pexumax ycraHoBku JMUMET — 404: naBnenue Bo3nyxa — 5,0
Krc/cM2; TemrepaTypHblil pexxum Ne3; pacxon nopomika — 0,2 r/c. B ctaTbe Takxke
MPEACTABIICHBI UCCIEIOBAHUSI MUKPOCTPYKTYPBI U 3JIEMEHTHOTO COCTaBa
nonepeyHoro nuida MOKphITUN, OJTYYEHHBIX C UCIIOIH30BAaHUEM
AIEKTPOIPO3MOHHOIO MOPOIIKOBOTO MaTepuaia U CTaHAaPTHOTO MOPOIIKAa MAPKHU
A-20-11. UccnenoBanue MpoBOAMIOCH C TTIOMOIIBIO SHEPTO-AUCIIEPCUOHHOTO
aHaIM3aTopa PEHTreHOBCKOro u3inyuyeHus pupmel EDAX, BCTpoeHHOTO B
pactpoBblil AneKTpoHHBIN MUKkpockon « QUANTA 200 3Dy». DkciepuMeHTaaIbHO
YCTAHOBJICHO, YTO OCHOBHBIMH 3JIEMEHTaMU T'a30JMHAMUYECKUX MTOKPHITUN
oOpas1ia co cTaHAapTHBIM NOKPBITHEM siBIIsIIOTC Al, Zn, u O, a o6pa3siia ¢
AKCIIEPUMEHTAILHBIM MOKpbITHEM — Al 1 O. Ha ocHOBaHUUM 3TOT0 MOXHO ClieTaTh
BBIBO/IbI, UYTO METOJ] Ta30JMHAMUYECKOTO HaIBIJICHUS SIBISICTCS HauboJiee
MEePCIIEKTUBHBIM JJIsl BOCCTAHOBIICHUS PA0OUYUX MOBEPXHOCTEH Te(PEeKTHBRIX
TOJIOBOK OJIOKOB IUJIMHAPOB, a TIOPOIIOK, MOTYYEHHBIN METOJIOM
AIEKTPOIPO3UOHHOTO NUCIIEPTUPOBAHUSA, B CBOEM COCTABE HE COAEPKHUT LIMHK, YTO
YJIy4IIaeT CBOMCTBA MOKPBITUM IIPU BO3AECHCTBUU BBICOKUX TemIieparyp. JlaHHbie
MOPOIIKOBBIE MAaTEPUAIbl MOKHO MCIIOJIb30BaTh IPU BOCCTAHOBIICHUU IIIUPOKOM
HOMEHKJIaTyphl Ae(EKTHBIX JIeTalield aBTOTPAKTOPHOU TEXHUKH.

KawueBble cjioBa: T0OJI0OBKa 0JI0Ka IWIMHAPOB, AS(PEKT, JIEKTPOIPO3UOHHOE
JTUCTICPTUPOBAHUE, Fa30JMHAMHYECKOE HAITBUICHNE, TIOPOIITKOBBIA MaTepHall.

RESEARCH OF COVERINGS OF RESTORED HEAD OF CYLINDERS
BLOCK OF ZMZ-406 ENGINE, RECEIVED BY GAS-DYNAMIC
SPRAYING

Evgeny V. Ageev, Evgeny P. Novikov

With the increase in the volume of agricultural production, the park of road
construction, agricultural and automotive equipment is increasing, which requires
repair. Already today, repair companies do not cope with the required amounts of
machinery repairs. One of the reasons for this situation is the lack of high-tech
processes, that can improve the overhaul life of the parts being restored to the level
before repair. The aim of the research was to study and compare the microstructure
and elemental composition of the cross-section of coatings, obtained by gas-
dynamic spraying, using a standard powder material (PM) and an experimental
(electroerosive) PM. The restoration process of the working surfaces of the
defective head of cylinders block of the engine ZMZ-406, by the method of gas-



dynamic spraying is presented. The PM was sprayed under the following DIMET-
404 installation conditions: air pressure 5.0 kgf /

cm?2; temperature regime Ne3; the powder consumption is 0.2 g/s. The paper also
presents studies of the microstructure and elemental composition of the
crosssection of coatings, obtained using an electroerosive powder material and a
standard powder of grade A-20-11. The study was carried out with the help of an
energy-dispersive X-ray analyzer from EDAX, embedded in a scanning electron
microscope "QUANTA 200 3D". It has been experimentally established that the
main elements of the gas-dynamic coatings of a sample with a standard coating are
Al, Zn, and O, and the sample with the experimental coating is Al and O. On the
basis of this, it can be concluded that the method of gas-dynamic spraying is the
most promising for restoring the working surfaces of defective heads of cylinder
blocks, and the powder obtained by the electro-erosive dispersion method does not
contain zinc in its composition, which improves the properties of coatings when
exposed to high temperatures. These powder materials can be used to restore a
wide range of defective parts of automotive tractor equipment.

Keywords: head of cylinder block, defect, electroerosive dispersion, gasdynamic
spraying, powder material.

MOBBIIIEHUE PECYPCA ILUTYH)KEPHBIX ITAP JU3EJIBHBIX
NBUT'ATEJIEN

Anaroauii TumodeeBuu Jledene, AHToH Bukroposnu 3axapun, Ilase
AnartosabeBud Jleoenes, Poman Baagumuposud Iasiawok, Hukosnai
AnexkcanapoBud MapbuH, Astekceii AnexkceeBud CoJ10MAIIKMH

Pegepar. [Ipu BeIIOTHEHNN TEXHOJIOTMYECKUX OTNIEPALMNA TU3EIbHAS TEXHUKA
paboTtaet 10 90 MpOLEHTOB O0IIEr0 BPEMEHH Ha HE YCTAaHOBHUBILUXCS peXUMaX.
KonebarenbHble Harpy3ku NPUBOAAT K U3MEHEHHIO IMapaMeTPOB pabOThI
TOIUIMBHOM anmaparypsl. HEUCIIPpaBHOCTh TOIIMBHOM alIapaTypbl IPUBOIUT K
YBEJIMYCHHIO PacXoja TOIJIMBA U TOKCUYHOCTH OTpabOTaBIMX ra3oB. OCHOBHOM
MPUYUHON OTKA30B TOIUIMBHOW anmnapaTypsl SIBISIETCA U3HAIIMBAHUE TUTYHKEPHBIX
nap. [Ipu HEey1OBJIETBOPUTEIIHBHOM COCTOSIHUM TUTYHXKEPHBIX Tap
HEPAaBHOMEPHOCTH IOJa41 TOIUIUBA 10 CEKIIUAM JJOCTUTAET 10 63 MPOLECHTOB.
HepaBHOMEPHOCTH MO1a4X TOIUIMBA MO HWJIMHAPaM JBUTraTess Boiie 10
MPOIICHTOB MPUBOAUT K YBEIIMUEHHUIO OOIIETO pacxo/1a TOTUIHBA.
PaboTocmmocoOHOCTE TOIUTMBHOTO HACOCa 00ECIIEUYNBAETCS IIMKIOBOU ITOJauei
IUTYHXKEPHBIX Tap. B cBOrO ouepe/ib 3HAYUTEIBHOE BIUAHUE HA UKJIOBYIO O1a4y
TOIJIMBA OKAa3bIBAET 3a30p MEK/y IUIYHKEPOM U BTYJKOW. Bennuunna 3a3opa B
IUTYHXKEPHOW Mape OLEHUBAETCS TUAPABINYECKON MNIOTHOCTHIO U
npeaycMaTpPUBAET UX JEJIECHUE Ha IPYIIbI INIOTHOCTH. [Ipu uccnegoBanun



TUJPABINYECKON INIOTHOCTHU BBIITYCKAEMBIX IUTYHXKEPHBIX Map ObLIO YCTAaHOBJIEHO,
4yTO 86 MPOLIEHTOB UMEIOT MOBBIILICHHBIN 3a30p. HaHeceHne TOHKOMIEHOYHOTO
MOKPBITUS Ha paboyre MOBEPXHOCTH TUTYHKEPHBIX Map MO3BOJIWIO YMEHBIIIHUTH
MMEIOLINNCA 3a30p. bbUIN MPOBEICHBI CTEHA0BBIE UCCIIEIOBAHUS LIUKIOBOU
II0JJa4¥ BBIITYCKAEMBIX U SKCIIEPUMEHTAIBHBIX IUIYHXKEPHBIX ap. B pesynbrare
UCCJIe0BaHusI ObUIO YCTAHOBIICHO, UTO TPU YaCTOTE BpaIeHUs KyJIauKOBOTO Baja
B nuamna3one 200-1000 muH-1 , yMEHbIIEHNE TOJAYN BBITYCKAEMBIX ILTYHKEPHBIX
rap JOCTUTAJIO 0 53 MPOLIEHTOB, MPU HEPABHOMEPHOCTH MOJIaUYU MO CEKIUSIM J10
36 MpOLEHTOB. Y 3KCINEPUMEHTAIBHBIX TTYHKEPHBIX Map CHHXKEHUE MOAa4u
TOIUIABA JOCTUTAIIO A0 37 MPOLIEHTOB, & HEPABHOMEPHOCTH TOIJIMBOMOAAYH HE
npeBsbImmana S nporeHTos . [lonydena monens hopMUpOBaHUS TOCTENIEHHOTO
OTKa3a BBIITYCKAEMBIX U SKCIIEPUMEHTAIBHBIX TUTYHXKEPHBIX Tap.
N3HOCOCTOMKOCTH MPEIM3UOHHBIX AETAICH UMEIOIINX TOHKOIIJIEHOYHOE TTOKPBITHE
B 2,25-2,4 pa3a GoJblie.

KuroueBble ciioBa: pecypc, paboure moBEpXHOCTH, H3HOCOCTONKOCTh, PACX0/I
TOIJIMBA, U3HOC.

IMPROVING THE RESOURCE PLUNGER PAIRS OF DIESEL ENGINES

Lebedev Anatoly Timofeevich, Zakharin Anton Viktorovich, Lebedev Pavel
Anatolyevich, Pavlyuk Roman Vladimirovich, Marin Nikolay Alexandrovich

Abstract. When performing technological operations diesel equipment operates up
to 90% of the time not steady state. Vibrational loads cause changes in the
operating parameters of the fuel equipment. Fuel system malfunction leading to
increased fuel consumption and exhaust toxicity. The main reason for the failure of
the fuel equipment is the wear of the plunger. When an unsatisfactory condition of
the plunger uneven fuel supply sections up to 63%. Uneven fuel delivery to engine
cylinders is above 10% leads to an increase in total fuel consumption. Performance
fuel pump is ensured by the cyclic supply of the plunger. In turn, a signifi cant infl
uence on the cyclic supply of fuel is having a clearance between the plunger and
the bushing. The clearance in the plunger pair is evaluated hydraulic density and
provides for their division into groups density. In the study of hydraulic density
produced by the plunger it was found that 86% have an increased gap. The
application of thin fi Im coatings on the working surfaces of the plunger allowed to
reduce the existing gap. Were conducted bench research is the cyclic fl ow
produced and the experimental plunger. The study found that when the frequency
of rotation of the Cam shaft in the range of 200...1000 min-1 , feed rate reduction
produced by the plunger has reached to 53%, and non-uniformity of fl ow in
sections of up to 36 %. From the pilot piston steam reducing fuel supply has
reached to 37%, and the unevenness of the fuel does not exceed 5%. The obtained
model of formation of the phase-produced and experimental plunger. Wear
precision parts having a thin-fi Im coating 2.25...2.4 times more.



Keywords: resource, work surfaces, wear, fuel consumption, wear.

MOBBIIIEHUE PECYPCA ILTYH)KEPHBIX ITAP JU3EJIBHBIX
JIBUT ATEJIEN

Anatosnit Tumodeesuu JlebeneB, AnTon Bukropouu 3axapun, [laBen
AnHaTtosabeBud Jleoenes, Poman Baagumuposuu Iasiaok, Hukonai
AnekcanapoBud MapbuH, Asekceii AjnexkceeBud CoJI0MAIIKUH

Pedepar. [Ipu BbINOJIHEHNN TEXHOJIOTHYECKUX ONEpALlMNA TU3EIbHAS TEXHUKA
pabotaet 10 90 MPOIEHTOB OOIIETO BPEMEHH Ha HE YCTAHOBUBIITUXCS PEKUMAX.
KonebarenbHble Harpy3ku MPUBOJSAT K U3MEHEHUIO MTAPaMETPOB pabOThI
TOIUIMBHOU anmnaparypbl. HencrnpaBHOCTh TOIUIMBHOM anmapaTypsbl IPUBOJIUT K
YBEIMYCHHUIO PAcXo/a TOIJIMBA U TOKCUYHOCTH OTpabOTaBIIMX ra3oB. OCHOBHOM
MIPUYMHON OTKA30B TOIUIMBHOM alIapaTypsl ABISETCA U3HALIMBAHUE TUTYHKEPHBIX
nap. [Ipu HEey1OBJIETBOPUTEIIBHOM COCTOSIHUM TUTYHXKEPHBIX Tap
HEPABHOMEPHOCTH MOJIa41 TOIUIMBA MO CEKIUSAM TOCTUTAET 40 63 MPOLIEHTOB.
HepaBHOMEPHOCTH MO1aYX TOIJIMBA 110 UUJIWHIpaM ABUATaTess Boimie 10
MPOIICHTOB MPUBOAUT K YBEIIMUEHUIO OOIIETO pacxo/1a TOTUIHBRA.
PaboTocmocoOHOCTE TOINTMBHOTO HACOCAa 00ECIIEUYNBAETCS IIMKIOBOU ITOoJauei
IUTYHXKEPHBIX Tap. B cBOrO ouepe/ib 3HAYUTEIBHOE BIMSAHUE HA IUKJIOBYIO MO1a4y
TOIJIMBA OKAa3bIBAET 3a30p MEK/y IUIYHKEPOM U BTYJKOW. Bennuunna 3a3opa B
TUTYH)KEPHOM Mape OLEHUBAETCS THIPABINYECKOM MIIOTHOCTHIO U
npeaycMaTpPUBAET UX JEJIECHUE Ha IPYINbI INIOTHOCTHU. [Tpu uccinegoBanuu
TUPABINYECKON IJIOTHOCTHU BBIMTYCKAEMBIX IUTYHXEPHBIX Map ObLIO YCTAaHOBJIEHO,
yTO 86 MPOIIEHTOB UMEIOT MOBBIIIEHHBIN 3a30p. HaHeceHne TOHKOMIEHOYHOTO
MOKPBITUS HA pabOYre MOBEPXHOCTH TUTYHKEPHBIX Map MO3BOJIWIO YMEHBIIIHUTh
UMEIOITUICS 3a30p. bbIIu poBEIeHBI CTEHAOBBIE UCCIIEAOBAHUS LIMKIOBOM
MOJAa4M BBIITYCKAEMbIX U SKCIEPUMEHTAJIBHBIX TUTYHXKEPHBIX nap. B pe3ynbrare
UCCIIeIOBaHUsI OBLJIO YCTAHOBJICHO, YTO MIPU YaCTOTE BPAIICHUS KyJIa4YKOBOTO Baja
B nuamna3one 200-1000 muH-1 , yMeHbIIEHNE TOJAYHN BBITYCKAEMBIX ILTYHKEPHBIX
nap AOCTHUTaJIo 10 53 NpOLEHTOB, IPU HEPABHOMEPHOCTH MOIAYHU 110 CEKIUSAM J10
36 MpOLEHTOB. Y AKCHEPUMEHTAIBHBIX TUTYHKEPHBIX Map CHUKEHUE MTOJaY1
TOIUJIMBA JIOCTUTANO0 10 37 MPOLEHTOB, & HEPABHOMEPHOCTh TOILIMBOIIOIaYU HE
npesbiaia S npoueHTos . [Tonydena mozaenb GopMupoBaHuUs MOCTEIIEHHOTO
0TKa3a BBIITYCKAEMBbIX U SKCIIEPUMEHTAIBHBIX TTYH)XKEPHBIX Tap.
N3HOCOCTOMKOCTh NPEUU3NOHHBIX JETAIEN UMEIOIINX TOHKOIICHOYHOE MOKPBITHE
B 2,25-2,4 pa3a GoJbliie.

KuroueBble cjioBa: pecypc, paboune NoBEpXHOCTH, U3HOCOCTONKOCTh, PAaCX0/1
TOIJIMBA, U3HOC.

IMPROVING THE RESOURCE PLUNGER PAIRS OF DIESEL ENGINES



Lebedev Anatoly Timofeevich, Zakharin Anton Viktorovich, Lebedev Pavel
Anatolyevich, Pavlyuk Roman Vladimirovich, Marin Nikolay Alexandrovich

Abstract. When performing technological operations diesel equipment operates up
to 90% of the time not steady state. Vibrational loads cause changes in the
operating parameters of the fuel equipment. Fuel system malfunction leading to
increased fuel consumption and exhaust toxicity. The main reason for the failure of
the fuel equipment is the wear of the plunger. When an unsatisfactory condition of
the plunger uneven fuel supply sections up to 63%. Uneven fuel delivery to engine
cylinders is above 10% leads to an increase in total fuel consumption. Performance
fuel pump is ensured by the cyclic supply of the plunger. In turn, a signifi cant infl
uence on the cyclic supply of fuel is having a clearance between the plunger and
the bushing. The clearance in the plunger pair is evaluated hydraulic density and
provides for their division into groups density. In the study of hydraulic density
produced by the plunger it was found that 86% have an increased gap. The
application of thin fi Im coatings on the working surfaces of the plunger allowed to
reduce the existing gap. Were conducted bench research is the cyclic fl ow
produced and the experimental plunger. The study found that when the frequency
of rotation of the Cam shaft in the range of 200...1000 min-1 , feed rate reduction
produced by the plunger has reached to 53%, and non-uniformity of fl ow in
sections of up to 36 %. From the pilot piston steam reducing fuel supply has
reached to 37%, and the unevenness of the fuel does not exceed 5%. The obtained
model of formation of the phase-produced and experimental plunger. Wear
precision parts having a thin-fi Im coating 2.25...2.4 times more.

Keywords: resource, work surfaces, wear, fuel consumption, wear.

JIMTBIE KOMITIO3UIIUOHHBIE MATEPUAJIBI JIJI5
HNCITIOJIB3OBAHUA B AT'POITPOMBIINIVIEHHOM KOMIIVIEKCE:
INPUMEHEHUME U CBOVMICTBA

Anpapei Asekcanaposud Auapyuesud, [lasea Hukosnaesuu Bacunesckui,
Kanunuuyenko Baagumup Anexkcanaposuy, Jiucam Hukosnau
KoncTanTuHoBNY

Pegepar. B cratbe npencraBiieHbl JaHHBIE O JIATHIX KOMIIO3UIIMOHHBIX
MaTepuasax Mpy UCHOJIb30BAaHUM UX BEICOKOHATPYKEHHBIX y3J1aX TPEHUS.
[Toka3aHo, 4YTO NOBBIIEHHE U3HOCOCTOMKOCTH ITIOBEPXHOCTEN JETAJIEH B y3J1ax
TPEHUS ABJISETCS OAHOM U3 MPUOPUTETHBIX 3a7a4 MAIMHOCTPOEHUs. Perienne
STOM BaXKHOM 3a7a4M MOYKHO OCYLIECTBUTH 3a CUET UCITOJIb30BaHUS
KOMITO3UIIMOHHBIX MaTepuasoB. Llenbio paboTsl SBISIIOCH pa3padoTKa
TEXHOJIOTUYECKOTO MPOIIECCA MOTYUEHHUS JIMTHIX KOMIIO3UIIMOHHBIX MAaTepHUaioB U
OLICHKA UX CBOMCTB B TSKEJIOHATPYKEHHBIX y3J1aX TPEHUS ¢ MAJIBIMU JIMHEUHBIMU



ckopoctsamu. [[s uccienoBanus ObUTA BEIOPAHBI KOMITO3UIIMOHHBIE MaTepUaIbl HA
ocHoBe OpoH3 bpb2 ¢ 6epumeM. ApMHUPYIOIIUM MaTEPHUAIOM ITPH U3TOTOBICHUHU
JUTHIX KOMITO3UIIMOHHBIX MAaTEPUAJIOB HCTIOIL3YETCS TPaHyIbl YyTYHHOU IpoOur
auamMeTpom nopsinka 1 Mmm. Bein mpou3BeAeHB MEXaHUYECKUE HCTIBITAHHS
yyryHHOU poou. [TokazaHo, 4T0 006pa3ipl Ha KOTOPHIX ObUTM HAHECEHBI TTOKPHITHS
JUTEHHBIM CTIOCOOOM TIPU CPABHUTEIBHBIX UCIIBITAHUSX HA U3HOCOCTOUKOCTh
MMeIU Jydiiue nmokasarenu. OOmuii n3HOC apsl TpeHHs — cocTaBui He 6oee 0,1
MM/KM TIyTH; K03 dUIineHT Tperus co cmazkoi — 0,04-0,06. YcranoBieHo, 94TO
JIUThIE KOMITO3UIIMOHHBIE MaTepralibl HA OCHOBE OpOH3 00J1aal0T BHICOKOM
WU3HOCOCTOMKOCTBIO U MOTYT MCIIOJIb30BAThCS B y3/1aX TPCHUS
CEIIBCKOXO3SIMCTBEHHBIX MAIITMH arpOIPOMBITIUICHHOT'O KOMILICKCA.

KuiroueBble cjioBa: KOMIIO3UIMOHHBIE MATEPUAIIbL, PECYPC AECTANIEH, PEMOHT,
CyX0€ TPEHHE, IPOYHOCTh, XUMUUECKasi CTOMKOCTh, MaTpHIla, KOAPHUIIUEHT
TPEHUS, JINTEUHAS] TEXHOJIOTHSI.

CAST COMPOSITE MATERIALS FOR USE IN AGRICULTURE:
APPLICATION AND PROPERTIES
Andrushevich A. A., Wasilewski P.N., Kalinichenko V. A., Lisay N.K.

Abstract. The article presents data on cast composite materials using their
highloaded friction units. It is shown that the increase of wear resistance of
surfaces of parts in friction units is one of the priorities of mechanical engineering.
The solution of this important problem can be achieved through the use of
composite materials. The aim of the work was to develop the technological process
of production of cast composite materials and evaluation of their properties in
heavy-loaded friction units with low linear velocities. Composite materials based
On brb2 bronze with beryllium were selected for the study. The reinforcing
material in the manufacture of cast composite materials used granules of cast iron
shot with a diameter of about 1 mm. mechanical testing of cast iron shot. It is
shown that the samples on which coatings were applied by casting method in
comparative tests on wear resistance had the best performance. The total wear of
the friction pair-was no more than 0.1 mm/ km; the coeffi cient of friction with the
lubricant — 0.04-0.06. It is established that cast composite materials based on
bronze have high wear resistance and can be used in friction units of agricultural
machines of the agro-industrial complex.

Keywords: composite materials, resource, parts, repair, dry friction, strength,
chemical stability, the matrix, and the coeffi cient of friction, foundry technology.

JEKTPOMEXAHHUUYECKASI OBPABOTKA JETAJIEA MAIIIAH —
IHEPTO®PEKTUBHAA TEXHOJOI'UA



Anexkcanap I'ennaguesuy IlacryxoB, Asekcan I'yprenosuy MuHacsH,
Huxomaain Muxaijiosnu [lerrsipes

DnekTpomMexaHnudeckas 00paboTKa IMUPOKO MPUMEHSIETCS IPU U3TOTOBICHUU U
BOCCTAaHOBJICHUH IIUPOKOTO NepeuHs aeraneit mamuH. OcoOeHHOCThIO
3IIEKTPOMEXaHUYECKOH 00pabOTKH SBISETCSI KOMOMHUPOBAHHOE TEPMUUECKOE U
MEXaHUUYECKOE BO3JICUCTBHUS Ha paboure MOBEPXHOCTH JieTasieil. Ha ocHoBe
IPUMEHEHHUS JIEKTPOMEXaHNYECKOW 00pabOTKU MPH 3aKayke 3yObeB 3BE3/J0UEK,
BaJIOB-IIIECTEPEH ¥ 3y0UaThIX KOJIEC, U3TOTOBJICHUH BTYJIKH ITyTEM
AIIEKTPOMEXAHUYECKOTO JOPHOBAHUS, 3AKAJIKE TTOCATOYHBIX MECT BaJIOB MO/
MOIIUITHAKY Ka4eHUsI, YYACTKOB BAJIOB IO CTYMUIIBI IIKMBOB U 3y0UaThIX KOJIEC
noATBepxkAcHa A PEKTUBHOCTh BUIa 00pabOTKU. B mpakTHke BOCCTaHOBIICHUS
KPECTOBUH KapAaHHBIX HIAPHUPOB CYIIECTBYIOT pPa3InyHbIE CLIOCOOBI:
BUOPOIyTOBasl HAaIJIaBKa, TIacTU4YecKast neopmarius, 2IeKTpPOKOHTAKTHAS
npuBapKa JEHTHI, CIIOCO0 PEMOHTHBIX pa3MepoB U dHEprueil B3priBa. Ha ocHoBe
JTAHHBIX TEXHOJOTUYECKUX PEKUMOB BBIIIOJHEH COMOCTABUTEILHBIN aHAN3
TEIUIOBOTO OanaHca pa3iIMYHbIX BUOB 00OpaOOTKH IIUTIOB KPECTOBUH. Pe3ynbTaThl
pacyeTHOM OLEHKU MOKa3bIBAIOT, YTO HAUMEHBIINM [TOKa3aTeIeM BbIICIIEMON
TEIJIOTHI 00JIaaeT IIacTu4YecKas aedopmarusi, 0JJHaKO HEOOXOAUMOCTh
IpeBapUTEILHOTO HarpeBa U Jpyrue HeAOCTATKN HE MO3BOJSIOT PEKOMEHIOBATh
ATOT BHUJT 00pabOTKHU B KauecTBe Haubosee sueprodddexruBnoro. B sroit
CUTYaIlMH 11eJIeCO00pa3HO MPUMEHEHUE MIEKTPOMEXaHNIEeCKO 00paboTKH, Kak
IIPU U3TOTOBJICHUH, TaK U TIPU BOCCTAHOBIIECHUH mUTOB. ClieI0BaTEIHHO, B
3aBHCHMOCTH OT BEJIMUYUHBI U XapakTepa Jedekra pabounx MOBEPXHOCTEH HIUIIOB
KPECTOBHUH AJIEKTPOMEXaHNYeCcKas 00paboTKa MOXKET 00ECIEYNTh BOCCTAHOBIIEHUE
reOMETPUH U YIyUllIeHHE (PU3NKO-MEXaHUUECKUX CBOMCTB pabOUYMX OBEPXHOCTEH
netanu. Kpome Toro, cienyer yuecTh TEXHUYECKUE H TEXHOJIOTHIECKHE
NPEUMYILECTBA AJIEKTPOMEXAHUUECKOW 00pabOTKHU: IIMPOKHIL TepeyeHb
MaTepHayioB JeTanei, MUHUMAJIbHBIN PUITYCK 10T (PUHUIITHYIO MEXaHUYECKYIO
00paboTKy, JOKAIbHOE TEPMOMEXAHUIECKOE BO3/ICHCTBIE Ha BOCCTAHABIIMBAEMBIC
NOBEPXHOCTH JIETAJIM, IPUMEHsIEMOe 000pyI0BaHUE MO3BOJISIET 00padaThIBATh
JIeTalli CaMbIX Pa3HbIX (HOPM, TUTIOB U Pa3MEPOB.

KiroudeBble cjioBa: IeKTpoMexaHuuecKas 00paboTka, KpeCTOBUHA, TBEPAOCTD,
TEIUIOBOM OasIauc.

ELECTROMECHANICAL PROCESSING THE PARTS OF CARS —
ENERGY EFFICIENT TECHNOLOGY

Alexander G. Pastukhov, Aleksan G. Minasyan, Nikolay M. Degtyarev

Electromechanical processing is widely applied at production and recovery of the
wide list of parts of cars. Feature of electromechanical processing is combined
thermal and mechanical impacts on working surfaces of parts. On the basis of



application of electromechanical processing during the tempering of teeths of
asterisks, gear shafts and cogwheels, production of the plug by electromechanical
burnishing, sites of shaft under naves of pulleys and cogwheels the efti ciency of a
type of processing is confi rmed to tempering of seats of shaft under rolling
bearings. In practice of recovery of crosspieces of cardan joins there are different
ways: vibroarc building up, plastic deformation, electrocontact welding of a tape,
way of the repair sizes and energy of explosion. On the basis of these technology
modes the comparative analysis of a heat balance of different types of processing
of thorns of crosspieces is made. Results of rated assessment show that plastic
deformation possesses the smallest indicator of the marked-out warmth, however
need of preliminary heating and other shortcomings don't allow to recommend this
type of processing as the most energy effi cient. In this situation application of
electromechanical processing is reasonable, both at production, and at recovery of
thorns. Therefore, depending on size and the nature of defect of working surfaces
of thorns of crosspieces electromechanical processing can provide recovery of
geometry and improvement of physicomechanical properties of working surfaces
of a part. Besides, it is necessary to consider technical and technology advantages
of electromechanical processing: the wide list of materials of parts, the minimum
allowance allows to process parts of the most different forms, types and the sizes
for fi nishing machining, local thermomechanical impact on the recovered part
surfaces, the used equipment.

Keywords: electromechanical processing, crosspiece, hardness, heat balance.

BOCCTAHOBJIEHUE JETAJIEN TOIUIMBHOM AIIITAPATYPBI
METOJAOM ®UHUIITHOI'O IIVIASMEHHOTI'O YITPOYHEHUA

Caun HacuOyanosuu Hlapudyaaun, Ilasea Aopamosuy TonmoasiHckui,
Cepreit Anexcanaposuu Epmakos, Auapei Ilasiosuuy Tonoasitnckuid, Ayjios
BsiyeciiaB ®@exopoBuy

Pedepar. B cratbe nokasano, 4To K TOILNIMBHOM armapaType IpeabsBIsIOTCS
MOBBINICHHBIE TPEOOBAHUS 110 YBEIIMUYEHHUIO JIABJICHUS BIPHICKA, 00€CTICUCHUIO
JUTATEIIBHOTO MOCTOSIHCTBA 3a30POB, TOYHOT'O PACTIBUICHUS TOIUIMBA U €T0

s dexTuBHOTO cropanus. OJHOBPEMEHHO MOBHIIAIOTCS HOPMbI IKOJIOTHYHOCTH,
U3MEHAIOTCA (PU3UKO-XUMUYECKUE CBOMCTBA TU3EIHLHOTO TOIJIMBA, HAIPUMED,
CHIDKAETCS COJIEP)KAaHNUE B HEM CEPHUCTBIX COCTUHEHUI, UTO YMEHBIIAET
CMa3bIBAIOIIYIO CIIOCOOHOCTD TOTUIMBA. TaKkke CYIIECTBYET BO3MOKHOCTD
3arpsiI3HEHUS TOTUIMBA BOAOM, ra3aMu, TEXHOJIOTUYECKUMU MPUMECSIMU,
MUKpPOaOpa3UBHBIMU YaCTUIIAMHU, MUKPOOHUOJIOTHYECKUMHU OpTraHU3MaMH U
MPOAYKTAMU UX KU3ZHEICATECIBHOCTH HA BCEM ITYTH €TI0 U3TOTOBJICHMUS,
TPAHCIIOPTUPOBKH, XpaHEHUsI U oTpedaeHus. Takoe coueTanue GakTopoB



TpeOyeT pa3paboTKU U HCIOIb30BaHM HOBBIX MAaTEPUAJIOB JIeTaIel TOTLTUBHOM
anmnapaTypbl U TEXHOJIOTUHA UX U3TOTOBJIEHUS U BOCCTAHOBIIEHUs. B pabote
IIPOBEJICH aHAJIN3 U3BECTHBIX TEXHOJIOTUM HAHECEHHUSI IOKPBITUM I YIIPOUHEHUS
Y BOCCTAHOBJICHHUS Ji€TalIel TOIUIMBHOW annaparypbl. CpopMyIupoBaHa
METOJI0JIOTHS BEIOOPA ONTHUMAJILHOTO MPOIlecca HAHECEHUSI IOKPBITUH C 1IEITBIO
YIPOUYHEHMS U BOCCTAHOBIICHUS J€Tajel TOIUIMBHOM ammaparypsl. B
COOTBETCTBHUHU C IAaHHOM KOHUEMIKENH BIOOpA TEXHOJIOTUU MOBBIILICHUS
JIOJITOBEYHOCTH JIeTajel TOIUIMBHOM anmapaTypbl (GPUHUIIHOE TUIa3MEHHOE
YIPOYHEHHUE C HAHECEHUEM MHOT'OCIIOMHBIX U3HOCOCTOMKUX ITOKPBITUM SABJISIETCS
NEePCHEKTUBHON TEXHOJOTHEN. B paboTe npeacTaBieHbl pe3yibTaThl
UCCIIEIOBaHMs (PU3UKO-MEXaHNUECKUX CBOMCTB aJIMa30M01I00HbBIX MOKPBITUH THIIA
DLCPateks (a-C:H/a-SiOCN), nojiydeHHbIX Ha IOBEPXHOCTSIX TPEHUS
TPAHCIIOPTUPOBKONW aTOMAPHOI'0 ¥ MOJIEKYJIIPHOI'O MOTOKA YaCTUL] IAPOB KUIAKUX
XUMHYECKUX COCTMHEHUN TIA3MEHHOM CTPYEU AYroBOTO IIa3MOTPOHA
atMocdepHoro napieHusa. O6pa30BaHHBIN Ha pabOUMX MOBEPXHOCTSIX CIIOM
IpeCTaBIsieT CO00M HEMETAJUIMYECKOE aMOP(PHOE MHOTOCIOMHOE TOKPBITHE C
HU3KUM KO3(D(PUIIMEHTOM TPEHUSI, TOBBIILIEHHON MUKPOTBEPAOCTHI0, XUMUYECKON
WHEPTHOCTHIO, TUAPO(PHUIBHOCTHIO, BBICOKOH KapOCTOMKOCTHIO U
JTURJIEKTPUUYECKUMHU XapaKTepucTUKaMu. YToObl MUHUMU3HUPOBATh BOZMOKHYIO
ne(heKTHOCTh OCHOBHOTO MaTepHalla Ha 3aKJIIOYUTENIbHON CTaANN U3TOTOBJICHUS
JieTajied TOIUIMBHOM allliapaTypsl PEJIaracTcs HAHOCUTh Ha HUX
TOHKOIUIEHOYHBIE TTOKPBITHS.

KiroueBble ¢jioBa: BOCCTaHOBJIEHHUE, TOKPBITUE, PUHUILIHOE MJIA3MEHHOE
YIPOYHEHUE, U3HOC, LIEPOXOBATOCTH, TBEPIOCTh, HU3HOCOCTOMKOCTh, aMOP(PHOCTB,
rUAPOPUIBHOCTb, aIT€3UOHHAs TPOUYHOCTh, PECYPC

RECOVERY OF FUEL DETAILS BY METHOD OF FINISHED PLASMA
STIFFENING

Said N. Sharifullin, Pavel A. Topolyansky, Sergey A. Ermakov, Andrei P.
Topolyansky

Abstract. In connection with the development of engines with a minimum
emission of harmful substances, with reduced fuel consumption, noise level,
extended warranty period of operation, increased requirements for increasing the
injection pressure, ensuring long-term gaps, accurate atomization of fuel and its
effi cient combustion are imposed on fuel equipment. At the same time,
environmental standards are increasing, the physicochemical properties of diesel
fuel change, for example, the content of sulfur compounds in it decreases, which
reduces the lubricity of the fuel. There is also the possibility of contaminating fuel
with water, gases, technological impurities, microabrasive particles,
microbiological organisms and products of their vital activity all the way of its
manufacture, transportation, storage and consumption. This combination of factors



requires the development and use of new materials for fuel equipment parts and
technologies for their production. Unfortunately, the materials and technologies
used at the present time in the manufacture of parts of domestic fuel equipment do
not differ much from those used in the last century, so their development is an
urgent task. In the given work the analysis of known technologies of drawing of
coverings for hardening and restoration of details of fuel equipment is carried out.
The methodology of selecting the optimal coating process for the purpose of
hardening and restoring the details of fuel equipment is formulated. In accordance
with this concept of choosing the technology for increasing the durability of fuel
equipment parts, the fi nal plasma hardening with the application of multi-layer
wear-resistant coatings is accepted as the most promising and interesting
technology. The paper presents the results of a study of the physical and
mechanical properties of diamond-like coatings of the type DLCPateks (a-C: H / a-
SiOCN) obtained on friction surfaces by transporting the atomic and molecular fl
ux of vapor particles of liquid chemical compounds by a plasma jet of an arc
plasma torch of atmospheric pressure. The layer formed on the working surfaces is
a non-metallic amorphous multilayer coating with a low coeffi cient of friction,
increased microhardness, chemical inertness, hydrophilicity, high heat resistance
and dielectric characteristics. To minimize the possible defectiveness of the main
material, it is proposed to apply thin-fi Im coatings to them at the fi nal stage of
manufacturing fuel equipment parts.

Keywords: recovery, coating, fi nishing plasma hardening, wear, roughness,

hardness, wear resistance, amorphous, hydrophilicity, adhesion strength, service
life

CPABHUTEJILHBIE UCCJIEJJOBAHUSI OCTATOYHBIX
HANPSI)KEHUHA B METAJLIOMIOKPBITUSAX, COOPMUPOBAHHBIX
KOHTAKTHOM MIPUBAPKOMU ITPOBOJIOK

Nabuyp Unpaposuu 3arupos, Auapei I'ennaasesuy Urnarses, Aptyp
IHaBaoBuu I1aBios, Asnekcanap IOpsesnu Kocriokos

Pedepar. 1M3BecTHO, UTO HA YCTAIOCTHYIO MPOYHOCTH JAETAJICH CYIIECTBEHHOE
BIIUSIHHE OKa3bIBAIOT OCTATOYHBIC HAIIPSKEHUS. ITO OCOOCHHO CYIIECTBEHHO JIJIs
BaJIOB, BOCCTAHOBIICHHBIX PA3IMYHBIMH CIIOCOOAMH. DIEKTPOKOHTAKTHBIC
CIOCOOBI BOCCTAHOBJICHUSI 0OOCHOBAHHO OTHOCST K UMCITy HauboJiee

3¢ (HEKTUBHBIX, a TPUCATOYHBIN MaTepral B (OpMe CTATLHBIX MPOBOJIOK SBIISIETCS
HanOoJIee JOCTYITHBIM, YAOOHBIM, HE TpEOYeT MpeABAPUTEIILHON TTOATOTOBKU U
packposi. [IpOMBITIIEHHOCTH BBITYCKAET MPOBOJIOKH JIFOOOTO TUaMeTpa u
XUMHYECKOTO cocTaBa. OCTaTOYHBIC HAMPSHKEHUS B METAJIIOTIOKPHITHSX,
c(hOpPMHPOBAHHBIX JIEKTPOKOHTAKTHOHN MPUBAPKOU MPOBOJIOK U3 YIIICPOAUCTHIX H



JIETUPOBAHHBIX CTaJel UCCiIeN0BaHbl HepocTaTouHO. [loaTomMy B anHOM paboTte
IIOCTABJICHA LIEJIb — ONPEAEIUTH IKCIIEPUMEHTATIBHO OCTATOUHBIE HAIIPSKEHUS TTPU
paccMaTpuBaEMOM CIIOCOOE BOCCTAHOBJICHHUS U CPABHUTD MOJIyUYE€HHBIE JaHHBIE C
JPYTUMU crIOcO0aMU BOCCTAHOBJIEHUS. [{J1s1 M3MEepEeHUs OCTATOYHBIX HAIPSKEHUN
IPUMEHSJIICS METOJI IEHETPALMH, OTHOCSALIUICS K HEpa3pyLIAOIIUM METO1aM
KOHTpoJIs. ONBITHI MPOBOJMINCH Ha o0pa3nax quameTpaMu 57 MM U3 crajueit 45 u
30XIT'CA, BOCCTaHOBJIEHHBIX COOTBETCTBEHHO MPOBOJIOKAMU U3 cTasiei 651" u
30XT"CA. Bpino ycTaHOBJIEHO, YTO 3HAUCHHUS B 00pa3Ile U3 KOHCTPYKITMOHHOM
CTaJIM 3HAYEHMSI OKPYKHBIX U OCEBBIX OCTATOYHBIX HANPSKEHUM HE3HAUUTEIIbHbBIE
10 BEJIMYMHE, C)KUMAIoIIMe, paBHble COOTBETCTBEHHO — 30-33 MITa. B nokpeiTusax
u3 sierupoBanHoi ctanu 30XI'CA octatoyHble HAIPSIAKEHUSI COOTBETCTBEHHO
paBubl 32-35 MIla u — 37-40 MIla. B BeinoaHeHHOM paboTe MOTyYEHHbIE
pEe3yAbTaThl CPABHUBAIOTCS C JIUTEPATYPHBIMU JAHHBIMH 110 MHOTUM HU3BECTHBIM
crioco6am BoccTaHoBlieHUs. CpaBHEHHUE TTOKA3bIBAET, YTO CIIOCOO
AIIEKTPOKOHTAKTHOM MPUBAPKH CTATILHBIX MTPOBOJIOK SBJIAETCS OAHUM U3 HEMHOTHX
CHI0COO0B BOCCTAHOBJICHHUSI, ITPU KOTOPOM B MOKPHITUU (YOPMUPYIOTCS
OJIaronpuATHBIE OCTATOYHbIEC HANPsKEHUS. Takoil XapakTep OCTaTOYHBIX
HaIpsHKEHUN 00BSCHAETCS TEPMOMEXAHUUECKIUM BO3/ICHCTBUEM Ha MPUCATOYHBIN
METaJI PU OCATKE Pa30rPETON MPUCATOUYHON MPOBOJIOKH.

Kiarw4eBble cioBa: QJICKTPOKOHTAKTHAA ITPHUBAPKa, MCTAJLLIOIIOKPBLITUC,
IIPOBOJIOKA, OCTATOYHBIC HAIIPAKCHU A

COMPARATIVE STUDY OF RESIDUAL STRESSES IN THE COATINGS
FORMED BY THE CONTACT WELDING OF WIRES

Ilnur I. Zagirov, Andrey G. Ignatiev, Artur P. Pavlov

Summary: it is Known that fatigue strength of parts is signifi cantly infl uenced by
residual stresses. This is especially important for shafts restored in various ways.
Electrocontact methods of restoration reasonably belong to number of the most
effective, and additive material in the form of steel wires is the most accessible,
convenient, does not demand preliminary preparation and cutting. The industry
produces wires of any diameter and chemical composition. Residual stresses in
metal coatings formed by electrocontact welding of wires from carbon and alloyed
steels have not been studied suffi ciently. Therefore, in this paper the aim is to
determine experimentally the residual stresses in the considered method of
recovery and compare the obtained data with other recovery methods. The method
of penetration related to non-destructive testing methods was used to measure
residual stresses. Experiments were carried out on samples with diameters of 57
mm from 45 and 30KHGSA steels welded respectively with wires from 65G and
30KHGSA steels. It was found that the values in the sample of structural steel
values of circumferential and axial residual stresses are insignifi cant in magnitude,
compressive, respectively -30...-33 MPa. In the coatings of alloy steel 30KhGSA



residual stresses are respectively equal to 32 ... 35 MPa and -37 ... -40 MPa. In the
performed work the obtained results are compared with the literature data on many
known methods of recovery. The comparison shows that the method of electric
contact welding of steel wires is one of the few ways of recovery in which the
coating forms favorable residual stresses. This character of residual stresses is
explained by thermomechanical impact on the fi ller metal during precipitation of
the preheated fi ller wire.

Keywords: electrocontact welding, metal coating, wire, residual stresses

BJIUAHUE TAPAMETPOB IIEPEMEHHOI'O TOKA ITPH
BOCCTAHOBJIEHUHU JETAJIENA T'AJTbBBAHUYECKUMHA
HOKPBITUAMHA

Baagumup MuxaiisioBud FOaun, Hukonaii UBanoBu4y BecesioBckuii,
Koncrantnn Bukroposuu Kynakos, Anarouamii Banentunosnu Hasnapos

B peMOHTHOM NMPOU3BOJCTBE NIUPOKO U3BECTHBI CIIOCOOBI BOCCTAHOBJICHHUS
M3HOUIEHHBIX J€Talel ralbBaHUYECKUMHU MOKpbITUsIMU. Hamu pazpaboTrana
TE€XHOJIOTHSI BOCCTAHOBJIEHUS BHYTPEHHUX MOBEPXHOCTEN ETAIEN CKOPOCTHBIM
AIEKTPOJMTUUECKHUM JKEJIIE3HEHHEM U3 KOHIIEHTPUPOBAHHOIO XJIOPUCTOTO
3JIEKTPOJIUTA C UCIIOJIb30BAHUEM Bpallaomeics neppoprupoBaHHON NEPETOPOIKH,
MO3BOJISIONIAs MPUMEHSTh padouyro MIOTHOCTh ToKa B mipeAenax 100-150 A/am?2.
JIns1 BOCCTaHOBIIEHUS! BHYTPEHHUX ITOBEPXHOCTEN KOPITYCHBIX U IPYTHX J€Talleh
Ha PEMOHTHBIX NPEANPUATUSIX NEPCIEKTUBHBIM SIBJISIETCSI IPUMEHEHUE
3JIEKTPOJIMTUYECKUX ITOKPBITUM HAa OCHOBE IIMHKA. [IpemiokeHo ycTpouCcTBO CO
COOPHBIM aHOJIOM ISl YMEHBIICHHSI HETAaTUBHOIO BIUSHUS Ha 3JIEKTPOJIU3 MAJIOTO
JMaMeTpa aHOJ1a TP HAHECEHUU TaIbBAHUYECKUX TOKPBHITUI HA TOCAJOYHbIE
OTBEPCTUSI KOPITYCHBIX U APYTUX JCTAICH, Y CTPOMCTBO MO3BOJISET MOJYyYaTh
KayeCTBEHHbIE TIOKPBITHS U CHU3UTDH pacxo aHo10B. Habmonenus B
IIPOU3BOJICTBE U BO BpeMsl JJAOOPATOPHBIX MCCIIEOBAHUMN MTOKA3aJIU, YTO IPH
IEKTPOIIMTUYECKOM YKEJIE3HEHUN HA ITIOCTOSHHOM TOKE I0JIy4arOTCs TOKPBITUSA C
MEHBIIIEH HIEPOXOBATOCTHIO U 00JIE€ BHICOKUM PEabHbIM (HE YUUTHIBAIOLIUM
OCBITNAIOIINECS IEHIPUTHI) BBIXOAOM KE€JI€3a MO TOKY MO CPAaBHEHUIO C
0JIHO(a3HBIM ACHMMETPUYHBIM TOKOM aMILTUTYJHOTO U ()a30MMITYJIECHOTO
peryinpoBanus. st HOATBEPKICHUS STOTO U BBISBICHUS BIVSAHUSA YKa3aHHBIX
(aKTOpOB Ha JEKTPOJIN3 MPOBEJEHA CEPHSI ONBITOB. BBLIO yCTaHOBIEHO, YTO
peanbHask CKOPOCTh HapalMBaHKs JKeJle3a CYIIECTBEHHO I1A1A€T C YBEIMUYCHUEM
yria OTKPbITUS TUPUCTOPOB. I1oBBINIEHHOE NEHIPUTOOOPA30BAHUE TIPU
UCIIOJIb30BAaHUU AaCUMMETPUYHOTO MEPEMEHHOTO TOKa, 0COOEHHO ¢
(dazoMMIyIbCHBIM PETYIUPOBAHUEM KATOJAHON M aHOJHOM COCTaBIISIFOIINX,
CBSI3aHO C MECTHBIM MOBBILIEHUEM IIJIOTHOCTHU TOKA, IPEBBIIAIOIINAM JIOITYCTUMBIN



JUISl TaHHBIX YCJIOBHH 3JeKTposn3a npenes. Mexoas u3 aToro, 1uisl )KeJIe3HEHUS C
UCIIOJIb30BaHUEM BpallaroLIeiics nepGoprupoBaHHON IEPErOPOKON B OCHOBHOE
BpEMs JIEKTPOJIM3a HAMH IIPUMEHSETCS IOCTOSIHHBIN TOK. MccnenoBanus
NOKa3aJId MPEANOYTUTENBHOCTh IPUMEHEHNS Ha HadanbHOU ctaguu 203

AIEKTPOJIN3a ACUMMETPUYHOTO MIEPEMEHHOTO TOKA. C MTOCIEAYIOIIUM IIEPEXO0IOM
Ha MOCTOSHHBIN TOK.

KiiroueBble ¢j10Ba: BOCCTAHOBJIEHUE, TAIIBBAHUYECKUE, ITIOKPBITHUS, KEIC3HEHUE,
LINHKOBAHHE, IAPAMETPBI IEPEMEHHOTO TOKA

THE INFLUENCE OF THE PARAMETERS OF ALTERNATING
CURRENT WHEN RESTORING PARTS WITH GALVANIC COATINGS

Vladimir M. Judin, Nikolai I. Veselovskiy, Konstantin V. Kulakov

In repair manufacture methods of restoration of the worn out details by galvanic
coverings are widely known. We have developed a technology for restoring
internal surfaces of parts with high-speed electrolytic ironing from a concentrated
electrolyte chloride using a rotating perforated partition, which allows to apply an
operating current density of 100 ... 150 A / dm2. To restore the internal surfaces of
hull and other parts in repair enterprises, it is promising to use electrolytic coatings
based on zinc. We have proposed a device with a prefabricated anode to reduce the
negative effect on the electrolysis of the small diameter of the anode during the
application of galvanic coatings to the landing holes of hull and other parts. The
device allows obtaining high-quality coatings and reducing the consumption of
anodes. Our observations during production and laboratory studies have shown that
electrolytic doping with direct current produces coatings with a lower roughness
and a higher real output of iron (not taking into account the crumbling dendrites) as
compared to a single-phase asymmetric current of amplitude and phase-pulse
regulation. To confi rm this and to identify the effect of these factors on
electrolysis, we conducted a series of experiments. It was found that the actual rate
of iron build-up signifi cantly decreases with an increase in the thyristor opening
angle. Increased dendritic formation with asymmetric alternating current,
especially with phase-impulse regulation of the cathode and anode components, is
associated with a local increase in the current density exceeding the limit allowed
for these electrolysis conditions. Proceeding from this, we use direct current for
ironing using a rotating perforated partition during the main time of electrolysis.
Our observations in practice and conducted studies have shown the advantage of
using an asymmetric alternating current in the initial stage of electrolysis. Thus, at
the beginning of electrolytic ironing, it is expedient to conduct the process on an
asymmetric alternating current with the subsequent transition to a direct current.



Keywords: recovery, electroplating, coating, galvanic steeling, zinc, parameters of
alternate current

IJIEKTPOJIHBIE MATEPHUAJIBI ITPU DUJI: BINSAHUE HA OPO3UIO "
CBONCTBA JIETUPOBAHHOI'O CJ10S U KPUTEPUU OLIEHKH
IOPEKTUBHOCTH

A.Jl. Bepxotrypos , Basepuii Uropesuu UBanos, Jleonnag ®@egopoBu4
Ipsaako, Jleonna Anexkceesud KoneBuosn

AnHoTanus. PaboTa nocpsieHa aHaau3y pe3yJibTaTOB MHOTOJIETHUX
MCCIIEIOBaHUM aBTOPOB Mpoliecca 3JIEKTPOUCKpoBoro jeruposanus (D) npu
UCIIOJIb30BAHUU PA3IMYHBIX 3JIEKTPOJHBIX MaTepuaoB. Ee 1enbto sBisieTcs
WCCJICIOBAHKE DPO3UU MATEPHAIIOB AJIEKTPOIOB OT (PU3UKO-XUMUIECKUX CBOMCTB
aHONHBIX MaTepuasoB mpu DWJI Ha pa3TUYHBIX YCTAaHOBKAX, peKUMax 00padOTKH,
B Pa3IUYHBIX MEXIIIEKTPOAHBIX CPE/laX U YCTAHOBJICHUE 3aBUCUMOCTEN IS
UCIIOJIb30BaHUs pU onpesenennu kputepues s¢dexkrusaoctu UL baszoi
UCCIICIOBAHUSI SIBJIIETCS] METOAO0JOTMUYECKUM MOIX0]T K YCTAHOBJICHUIO
BO3MOKHOCTH (POPMYITHPOBKH KPUTEPUEB, orpeaesronumx d¢hdextuBHocts M1
u cBoiicTBa JIC B 3aBUCMMOCTH OT IPUPOBI MaTepuaia 3JeKTpoaoB. B kauecTse
MaTepuasa MoJJj0KKH UCIIOIb30BaNIach CTalb 45. AHOJIHBIMU MaTepuaIaMu
ciyxwm tyromiaBkue d-meramiet [V-VI rpynm: Ti, V, Cr, Zr, Nb, Vo, Hf, Ta,
W; a taxke d-meramnel: Mn, Fe, Co, Ni, Cu, Zn, Pd, Ag, Cd, Re, Os, Ir, Pt, Au; p-
Metaiel: Al, Bi, Sb, Sn, Pb. O6paboTka metogom DUJI oOpa3iioB BeIIOJIHEHA Ha
ycTaHoBkax tuna Jdiekrtpom, JOU, DJIDA, Dnutpon, UMOU, Kopona, nis ux
HCCIICIOBAHUS UCIIOJIb30BaHbl COBPEMEHHBIE OTECUECTBEHHBIC U 3apyOeKHBIE
o0opyoBaHue U MpUOOPHI. BEITIOIHEHHBIMU UCCIIEIOBAHUSIMH TTOKa3aHa
BO3MOKHOCTh (POPMYJIMPOBKU KPUTEPHUEB, ONPEAEIIAIONMX 3(D(PEKTUBHOCTD
nporiecca DUJI u croiicTBa sierupoBanHoro cijios JIC B 3aBUCUMOCTH OT CBOMCTB d-
AJIIEMEHTOB, OIMPEIEIIIeMbIX MOJ0KeHneM ux B Tabnuiie MeHieneeBa u 4uciom
(s+d)-31EeKTPOHOB ANEKTPOAHBIX MATEPUATIOB. AHAIIOTUYHBIN TOIXO
onpeneneHus: Kputepuen 3PGHEKTUBHOCTH MOXKET ObITh PEKOMEHIOBAH U JIJIS
JPYTUX BBICOKOAHEPIETUYECKUX MPOIECCOB BO3AEHCTBUS HA MaTepUaJIbI.

KiroueBbie cii0Ba: 3JIEKTPOUMCKPOBOE JIETUPOBAHUE, IEKTPOIbI, IPO3HS,
CBOMCTBA.

ELECTRODE MATERIALS AT EIL: EFFECT ON EROSION AND THE
PROPERTIES OF THE DEPOSITED LAYER AND THE CRITERIA OF
EVALUATION OF EFFICIENCY

A.D. Verkhoturov, V.I. Ivanov, L.F. Pryadko, L.A. Konevtsov



Annotation. The work is devoted to the analysis of the results of many years of
research by the authors of the electrospark alloying (ESA) using various electrode
materials. Its purpose is to study the erosion of electrode materials from the
physicochemical properties of anode materials under ESA at various facilities,
processing regimes, in various interelectrode environments, and to establish
dependencies for use in determining ESA effectiveness criteria. The basis of the
research is a methodological approach to establishing the possibility of formulating
criteria that determine the effi ciency of ESA and the properties of the doped layer,
depending on the nature of the material of the electrodes. As the material of the
substrate, steel 45 was used. Anodic materials were refractory d-metals of groups
IV-VI: Ti, V, Cr, Zr, Nb, Vo, Hf, Ta, W; as well as d-metals: Mn, Fe, Co, Ni, Cu,
Zn, Pd, Ag, Cd, Re, Os, Ir, Pt, Au; p-metals: Al, Bi, Sb, Sn, Pb. ESA-type
processing of samples was performed on the Electrom, EFI, ELFA, Elitron, IMEI,
and Corona installations, and modern domestic and foreign equipment and
instruments were used for their study. The research has shown that it is possible to
formulate criteria that determine the effi ciency of the ESA process and the
properties of the doped layer, depending on the properties of the d-elements,
determined by their position in the Mendeleev Table and the number of (s + d)
electrons of electrode materials. A similar approach to the defi nition of
performance criteria can be recommended for other high-energy processes of
exposure to materials.

Keywords: electrospark alloying, electrodes, erosion, properties

INEPCIIEKTUBHOE HAITPABJIEHUE CHUKEHUA
CEBECTOUMOCTH CEJbCKOXO3SHCTBEHHBIX MAIIIMH

Bukrop UBanoBuu /lenncos, Anaronnii Basenrunosuu YUasaapos, Asnekceii
Anexkcanaposud Tosikayes

Pedepar. CoBpeMEHHBIE BBI30BBI, CTOSIIIME MEPE] CETbCKOX03I1CTBEHHOM
oTpacibpro Poccuu, caenanu ee 3aBUCUMOM OT MHHOBALIMOHHBIX TEXHOJIOTUN, B TOM
qHclie 0T pOOOTOTEXHUKH, TeHEeTUKH, oTpaciu I'T, moaTtomy ux BHeIpEHUIO
clenyeT yIeauTh 0c000€ BHUMaHUE, NapajuIeNIbHO Pelliasi BOPOCHI
BBICBOOOKICHUS paboueil CUIIbl B arpapHOM ITPOU3BOCTBE. bynyiee
POCCHUICKOTO CEIIbCKOTO X0351MCTBA HANIPSAMYIO CBA3aHO C IPUMEHEHUEM
COBPEMEHHBIX TEXHOJIOTUI. OCHOBHBIE IPEUMYILECTBA IEKTPOLYTOBON
METaJUIN3alUuy — BBICOKAs 110 CPABHEHMIO C IPYTUMH METOJAMU
MPOU3BOJIUTENIBHOCTH (/10 50 KT HAMBUIIEMOT0 MaTepurala B 4ac) U HECI0KHOE
TeXHoJornueckoe obopynosanue. K ee HeoctaTkaM OTHOCSATCS 3HAUUTEIBHOE (10
20%) BbIrOpaHUeE JETUPYIOUIUX 3JIEMEHTOB U MOBBIIIEHHOE OKUCIEHHE METAJLIA.
JInst ycTpaHeHust STUX HEJOCTATKOB B 00OOCHOBAHHBIX CIy4asx JJI paCIbUICHUS



PaCILIaBJIIEHHOTO METAJIa BMECTO CKATOT0 BO3AYyXa IPUMEHSIOT IPUPOAHBIN a3
WJIU IIPOJYKTBI CTOPAHUSA YIIIEBOJIOPOJIHOIO TOILIMBA, UCKIIIOYAKOLIUE
B3aMMOJICHCTBHE YACTHI] METaJlJIa C BO3AYXOM (aKTUBUPOBAHHBIN CIIOCOO
MeTasm3anun). [Ipu aTom Onaromaps HayIrJIEpOKUBAHUIO U 3aKAJIKE YaCTHULL
MeTaJljia MOBBIIIAETCS TBEPIOCTh HaIlbIIEHHOTO ciiosl. B paboTe npezacTasiena
TEXHOJIOTHUS U 000PYIOBaHUE JJIS DIICKTPOAYTroBoi Metarm3anuu (J/IM) kak
croco0 co3AaHus MOKPHITUN C IPOrPAMMHUPYEMBIMHU CBOMCTBAMU. AKTYalbHOCTb
paccMaTpuBaEMOro MaTepuaa CBA3aHa ¢ BO3MOKHOCTBIO YBEJIMUEHHS CPOKa
DKCIUTyaTaluu cenbxo3MauH. [IpuBenensl npumepsl npuMeHeHus 9/M kak
croco0a YMEHbIIIEHHs] CTOMMOCTH JIETaJIed U Y3JI0B, a TakKe crocoda
BOCCTAaHOBJICHUS M3HOLICHHBIX JIETAJIEH 1O HOMUHAIBHBIX pazMepoB. OnucaHo
YHUBEpCaIbHOE 000pYyI0BaHKE JIJIsl CBAPKHU, HAIUIABKU U HAIIBUICHUS C
NPUMEHEHUEM COBPEMEHHBIX POOOTOTEXHUUYECKUX COCTABISIOUIHX.
Hcnonp30BaHre KOMIBIOTEPHBIX ITPOTPAMM YIIPABICHUS ITPOLIECCOM HAIBUICHUS
MOJIHOCTBHIO UCKJTIOYAIOT BIUSHUE YEJIOBEYECKOT0 (PAKTOpa HA TEXHOJIOTHUIO U
KAaueCTBO BBINOJIHAEMBIX padoT.

KuroueBble cj10Ba: 3JIEKTPOyroBast METAJIM3ALNs], CBOUCTBA IIOKPBITUH,
aBTOMAaTHYECKOe 000pyI0BaHUE /ISl CBAPKH, HATUIAaBKU M HAIIbUICHUS.

PERSPECTIVE DIRECTION OF REDUCING THE COST OF
AGRICULTURAL MACHINERY

Viktor I. Denisov, Anatoly V. Chavdarov, Alexey A. Tolkachev

Abstract. The current challenges facing the agricultural sector in Russia have
made it dependent on innovative technologies, including robotics, genetics, and the
IT industry, so their implementation should be given special attention, while
solving the issues of freeing the labor force in agricultural production. The future
of Russian agriculture is directly related to the use of modern technologies. The
main advantages of electric arc metallization are high productivity in comparison
with other methods (up to 50 kg of sprayed material per hour) and simple
processing equipment. Its disadvantages include a signifi cant (up to 20 %) burnout
of alloying elements and increased oxidation of the metal. For elimination of these
shortcomings in reasonable cases for atomization of the melted metal instead of
compressed air apply natural gas or products of combustion of hydrocarbon fuel
excluding interaction of metal particles with air (the activated method of
metallization). At the same time, due to carburization and hardening of metal
particles, the hardness of the sprayed layer increases. The paper presents the
technology and equipment for electric arc metallization (EDM) as a method of
creating coatings with programmable properties. The relevance of the material
associated with the possibility of extending the service life of agricultural
machinery. Examples of the use of EDM as a method of reducing the cost of parts
and assemblies, as well as a method of restoring worn parts to nominal sizes. The



universal equipment for welding, surfacing and spraying with the use of modern
robotic components is described. The use of computer programs to control the
spraying process completely eliminate the infl uence of the human factor on the
technology and quality of work performed.

Keywords: electric arc metallization, coating properties, automatic equipment for
welding, surfacing and spraying.

TEXHOJOI'MYECKHUE BOSMOXHOCTHU KBJAY KAK
NHHOBAIIMOHHOTI'O CITIOCOBA YIIPOYHEHUSA PABOYUNX
OPT'AHOB ITOYBOOBPABATBIBAIOIIINX MAIIINH

Huxogaai Baagumuposuy Turos, Buxkrop UBanoBuy /leHucos

B crarbe maercs onucanue MHHOBAITMOHHOTO CIIOC00a KapOOBUOPOIyTOBOTO
ynpounenust (KBJ[Y) pabounx opranoB 1mouyBoo0padaThIBatONIMX MaIWH,
KOTOPBIN MO3BOJISIET 3HAUUTEIBHO YBEJIMUHUTH UX pecypc. [Ipu ucnonszoBanuu
JAHHOTO croco0a Ha pexyIlyIo MOBEPXHOCTh paboyero opraHa HaHOCUTCS
MHOTOKOMITOHEHTHAs MacTa, KOTOpas MOCie BHICYIIMBAHUS PACIUIABIISIETCS
YTOJBHBIM 3JIEKTPOIOM ¢ 00pa30BaHUEM Ha YIPOUHSIEMON TOBEPXHOCTH
METaNIOKepaMUYECKOTro MOKPBITHs. OTHOBPEMEHHO MPOUCXOIUT
tepmoaudy3noHHOE HACHIIICHUE MeTaiuia pabodero oprana yriepoaom. [Ipu
MPOBEICHUH UCCIIEOBAaHUI B KaU€CTBE MATPUYHOTO MaTeprana
MHOTOKOMIIOHEHTHBIX nacT 11 KBJY ncnonb3zoBanu nopoiok [I'-ObX6-2 nHa
kene3Hor ocHoBe U nopomiok I1I'-10H-01 na HukeneBoit ocHoBe. B kauecTBe
KepaMUYECKNX KOMIIOHEHTOB IacT UCMOJIb30Baau kapoua 6opa B4C u kapobun
kpemuus SiC. Jlyig yinydieHus: TOpeHus IyTd B COCTaB MacT TOOABIISUIA KPUOIHT.
OrnpeneneHbl MUKPOTBEPIOCTh U M3HOCOCTOMKOCTD MTOBEPXHOCTEM, YIIPOUYHEHHBIX
KB/IY ¢ ncnonp30BaHrEM NacT, COAECPKAIMX YKa3aHHBIE KOMIIOHEHTHI B
Pa3JIMYHOM MPOLUEHTHOM COOTHOIIIEHUH, TPOAHAIN3UPOBAHA MUKPOCTPYKTYpa
ITOJTYYEHHBIX OKPBITUH. 110 pe3ynbraTaM MpOBEIECHHBIX UCCIEA0BAHNN
parmonanbHoi st KBJIY pabounx opranoB mo4BooOpadaThIBAIOMIUX MAIINH
OyneT sBnsAThCA Macta, conepxaiias 60% marpuanoro nopoinka [II'-ObX6-2 Ha
»emne3Hout ocHoBe, 30% kapouaa 6opa u 10% kpuonuTa. YKka3zaHHbIA COCTaB
MAacThl 00ECIIEYNBAET MOBBIIIEHNE U3HOCOCTOMKOCTH YIIPOUEHHBIX Pab0ounx
opraHoB B 2,2-2.3 pa3a. Ha ocHOBaHuU ITPOBEIECHHBIX UCCIEI0BaHNI pa3paboTaHa
yHuBepcaibHas TexHosorus KBJY pabounx opraHoB mouBooOpadaThIBAIOIINX
MalIlliH, KOTOpasi MOYKET UCIIOJIb30BaThCS KaK JJIs MOBBILICHHS PECYpPCa HOBBIX
pabouyux OpPraHoOB, TaK U JJIsl BOCCTAHOBIICHUSI C YIIPOUYHEHHUEM U3HOIIEHHBIX.

KiroueBble cjioBa: kKapO0BUOPOYyroBO€ yIIPOUYHEHNE, MHOTOKOMITOHEHTHAs
nacra, pabounii opral, MUKpOTBEPAOCTb, U3BHOCOCTOMKOCTh, MUKPOCTPYKTYpa,



o4B0OOpadaTHIBAIOIINE MAIIIMHBI, MATPUYHBIN MaTepHall, KepaMHueCKHe
KOMITIOHEHTBI, KPHOJIUT.

TECHNOLOGICAL POSSIBILITIES OF CARBO-VIBRO-ARC
HARDENING AS INNOVATIVE METHOD OF TILLAGE TOOL
HARDENING

Nikolay V. Titov

The article describes innovative method of carbo-vibro-arc hardening (CVAH) of
tillage tools, which allows considerable increase of working elements resource.
While using this method metal ceramic paste is applied to the working element
cutting surface. At the same time there is a thermal diffusion saturation of metal of
working body carbon. When carrying out researches as matrix material of
multicomponent pastes for carbo-vibro-arc hardening used the powder I1I'-®bX6-
2 on an iron basis and the powder III'-10H-01 on a nickel basis. As ceramic
components of pastes used boron carbide B4C and silicon carbide SiC. For
improvement of burning of an arch added cryolite to composition of pastes.
Microhardness and wear resistance of the surfaces being hardened with
carbovibroarc hardening using multicomponent pastes of different composition are
determined; microstructure of the obtained coatings is analyzed. According to the
results of the research, a rational for the carbo-vibro-arc hardening of working
bodies of tillage machines will be a paste containing 60% of I1I'-®bX6-2 matrix
powder on an iron basis, 30% of boron carbide and 10% of cryolite. Rational
composition of the paste providing increase of tillage tool wear resistance in 2,2-
2,3 times is determined according to the results of the carried out researches. On
the basis of the conducted researches the carbo-vibro-arc hardening universal
technology of working bodies of tillage machines which can be used as for
increase in a resource of new working bodies, and for restoration with hardening of
worn-out is developed.

Keywords: carbo-vibro-arc hardening, multicomponent paste, working element,
microhardness, wear resistance, microstructure, tillage machines, matrix material,
ceramic components, cryolite.

MOIEJUPOBAHUE PEXXUMOB OCAXKJIEHUA KOMITIO3UTHBIX
T'AJIBBAHUYECKHUX JIJUCHEPCHO-YIIPOUHEHHBIX IOKPLITUM
P BOCCTAHOBJIEHUU JETAJIEM CEJIbXO3MAIIVH

Cepreii IOpbeBuu Kaukun, Basentun IlaBiaosuy JIsaasakun, Huxkura
AunexceeBud IlenbkoB, Mapuna Hukosnaesna Kpacnosa

Pedepat. B npencraBieHHOM MCCIIEIOBAHUU PACCMOTPEHBI TEOPETUUECKHUE
aCIIEKTHI MPOIIECCa HAHECEHUS] KOMIIO3UTHBIX TAIbBAHMYECKUX TOKPBITUI Ha



OCHOBE XpOMOBOM MATPHIIbl HA TOKOMPOBOASIIME MOBEPXHOCTU PA3ITUUHBIX
neTanei MeTooM rajabBaHokoHTakTHOro ocaxaenus (I'KO). [IpuBenensr
aHATMTHYECKHE 3aBUCUMOCTH, CBA3BIBAIOITUE TTapaMeTPhl (PU3UKO-MEXaHUUECKUX
XapaKTEPUCTHUK MOKPBITUSA C TEXHOJOTUYECKUMH PEKUMAMU OCAXKACHUS MMOKPBITUN
¥ KOHCTPYKTHUBHBIMHU OCOOCHHOCTSIMU 00OpY0BaHUS, HCIIOJIB3YEMOTO B IPOIIeCCe.
[IpencraBnennbie B paboTe pacCyKAeHUS OCHOBaHBI HA JOMYIIICHUH O
HE3HAYUTEIBLHOCTH JIABJICHUS] MHCTPYMEHTA HA BOCCTAHABIMBAEMYIO MOBEPXHOCTH
B CPABHEHUU C MPOYHOCTHBIMU MOKA3aTEISIMUA HAHOCUMOTO MTOKPHITHs. B
paccMaTpuBaeMbIX JOMYIIEHHUIX OKa3bIBACTCSl yI0OHBIM HCIIOJIB30BAHUE HE
OTHOCUTENBHOM eopMalnu, Kak TaKOBOM, a €€ JorapupMUYECKOr CTENEHH.
[TpensioxeHHbIN HAOOP JOMYIIIEHUH TTO3BOJISIET MPOBECTH KOJTUYECTBEHHBIM
aHanau3 1epeKToB 00pabOTKH MOBEPXHOCTEN UIUHIPUYECKUX Tel. B xome
WCCJIEIOBAHUM ObLUIO BBISICHEHO, YTO MPUYNHON J1e(PEKTOB SBISIOTCS
HECOBITAJICHUE OC CUMMETPUH HWJIUHAPA C €T0 OChIO BPAIICHUS U OTCYTCTBUE
COTJIACOBAHUS MEKy YIIOBOM CKOPOCTBIO BPAIIEHUS JE€TAIU U CKOPOCTHIO
BO3BPAaTHO-TIOCTYIATEIBHOTO ABUKEHHSI MHCTPYMEHTA BJIOJb OCH
oOpabartbiBaemoii netanu. [IpeacraBieHHble pacyeThl O3BOJISIIOT CAENIATh
3aKJIFOUYCHHE O MUHUMU3ALMU 30Hbl HEPAaBHOMEPHOTO HAHECEHUSI TTOKPBITUS ITyTEM
COTJIACOBAHMS JBUKEHHUI MHCTPYMEHTA U JAeTalu. Bbicokasi cTeneHb coBOaJAeHUs
MOJATBEPKAAETCS IKCIEPUMEHTATIbHBIMU JaHHBIMU. [[pon3BOaMI0OCH
HCCIIEIOBAHUE TEXHOJIOTHYECKOTO IIPOLECCA IO BOCCTAHOBJIECHUIO N3HOUIECHHBIX
MMOBEPXHOCTEN JIeTaliel ¢ ucnoibzoBanueMm merona ['KO u nonydeHunro Ha Takux
MOBEPXHOCTSAX U3HOCOCTOMKUX T'€PMETHYHBIX XPOMOBBIX TTOKPBITHI, COJIEPHKALITUX
CKUMAIOIIME OCTATOYHbBIC HAMPSXKEHUS C TTOBBIIIEHHON aAre3ueil K OCHOBE.
OcaxaeHne MOKPBITHN POU3BOAWIOCH B CTAHAAPTHOM JJIEKTPOJIUTE
xpomupoBanusi, cogepxatiem 200-250 r/n CrO3 u 2,0-2,5 r/n H2S04, umeroriem
HIMPOKOE MPUMEHEHHE HA PEMOHTHO-BOCCTAHOBUTEIIbHBIX MTPEATIPUATHUAX.

KuroueBble cj10Ba: rajlbBaHUUYECKUE KOMITO3UTHBIE IOKPBITHSI, TOBEPXHOCTHBIN
CJIOM, DJIEMEHTAPHBIN CMEIIEHHBIN 00BEM.

MODELING OF SEDIMENTATION REGIMES OF COMPOSITE
GALVANIC DISPERSED-HARDENED COATINGS DURING
RESTORATION OF PARTS OF AGRICULTURAL MACHINERY

Sergey Yu. Zhachkin, Valentin P. Lyalyakin, Nikita A. Penkov, Marina N.
Krasnova

Annotation. In the present study the theoretical aspects of the process of applying
composite galvanic coatings on the basis of a chromium matrix on current-
conducting surfaces by the method of galvanic contact deposition (GKO) are
considered. Analytical dependencies connecting the parameters of the physical and
mechanical characteristics of the coating with the technological modes of
deposition of coatings and the structural features of the equipment used in the



process are presented. The arguments presented in the scientifi carticle are based
on the assumption of a unsignifi cant pressure of the tool on the surface to be
restored in comparison with the strength of the coating applied. In the considered
assumptions it is convenient to use not the relative deformation, but its logarithmic
degree. The proposed number of assumptions allows to make the quantitative
analysis of deformations of the surfaces that have the shape of cylinder. During the
research it was found that the cause of the defects is the mismatch of the axis of
symmetry of the cylinder with its axis of rotation and the lack of coordination
between the angular velocity of rotation of the detail and the frequency of
reciprocation of the tool along the axis of the workpiece. Presented calculations
allow to make a summary about the minimization of the area of the uneven coating
through coordination of the movements of the tool and the workpiece. The high
degree of coincidence is confi rmed by experimental data. Produced research of
technological process to restore worn surfaces of parts using the GKO method and
receipt on such surfaces sealed wear-resistant chromium coatings containing
compressive residual stress with improved adhesion to the substrate. Deposition of
coatings was carried out in a standard chromium plating electrolyte containing
200-250 g/1 CrO3 and 2.0-2.5 g/l H2SO4, which is widely used in the repair and
restoration enterprises.

Keywords: galvanic composite coatings, surface layer, elementary displaced

volume.



