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[ToBbIlIEHHE COMTPOTUBIISIEMOCTHA A0PA3ZUBHOMY
W3HAIIMBAHUIO pa0OYUX OPraHOB
CEIIbCKOXO03MCTBEHHBIX MalllvH

IIpoBeneHs! UccIenoBaHNs H3HOCOCTOMKOCTH CTaNTbHBIX IMOKPBITHIA TPH TPeHUH 1o abpas3uBy. [lokazana
LeNIecCO00Pa3HOCTh M3TOTABJICHUS Pa00OYNX OPTaHOB CENbCKOXO3IHCTBEHHON TEXHUKH, IKCILTYaTHPYIOMIUXCS PU
Hanmuuuu abpas3nBa, C MOKPHITHAME U3 CTajeld MapTEHCUTHOTO KJlacca UIS MOBBIIEHHUS HX COIMPOTHUBISIEMOCTH
abpa3VBHOMY W3HAINMBAaHUIO. VCIBITaHWS HOXEH C MOKPHITHSMU W3 MapTeHCHTHOW cramu 40X13 mokazamn
MOBBIIICHUE UX U3HOCOCTOMKOCTH Ha 25-30%, a cpoka ciyxO0bI - B 2,5-3 pasa.
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IlinBuieHHs1 onopy adpa3suBHOMY 3HOLIYBAHHIO POOOYMX OPraHiB

CiJIbeKOFOCHOIlapCbKHX MallluH

[IpoBeneHO MOCHIMKEHHS 3HOCOCTIMKOCTI CTaleBHX IOKPHUTTIB Ipu TepTi mo abpasmBy. IlokaszaHa
JOLITBHICTE BUTOTOBJCHHS POOOYHMX OPTaHiB CLIBCHKOTOCIIOAAPCHKOI TEXHIKH, IO EKCIUTyaTyIOThCs IpH
HasBHOCTI aOpa3uBy, 3 MOKPHUTTAMH 13 CTalell MapTEeHCUTHOTO KJIacy Ui MiABHINEHHA iX OMOpy aOpa3suBHOMY
3HOIIYBaHHIO. BUNpoOyBaHHS HOXIB 3 MOKPUTTSIMU 3 MapTeHcuTHOI ctani 40X13 mokasanud MiABHIICHHS iX
3HOCOCTIiKoCTI Ha 25-30%, a TepMiHy Ci1yk0H - B 2,5-3 pasu.
3HOCOCTiliKicTh, po004i opranu, omip adGpasuBHOMY 3HOUIYBAHHIO, MOKPUTTS, ra3oTepMiuyHe HAMUJICHHS,
eJIEKTPOKOHTAKTHA 00po0Ka

IloctanoBka mpodJembl. BbIxong H3 CTposi  CEJIBCKOXO3SMCTBEHHBIX MAalIUMH B
OCHOBHOM CBSI3aH C U3HOCOM pabo4MX OpraHoB, KOTOPbIE HMCIBITHIBAIOT B IpoLecce paboTh
KOMOMHHMPOBAaHHOE BJIMSHHE arpecCUBHBIX Cpell, BBICOKMX YJAETbHBIX HArpy30K, TpPEHUS,
BUOpanuii u apyrux (akropos [1-2]. B momaBnsromeM OOJIBIIMHCTBE CIIy4acB pa3pymIaeTcs
TOJILKO paboyasi TMOBEPXHOCTh, KOTOPYIO MOXHO YIPOYHUTH MPH WU3TOTOBICHHUH WU
BOCCTAHOBHUTH ITyTEM HAHECEHHUS CJIOSl MaTepHalia Co CTeIHaIbHBIMKU CBOMCTBaMU [2-3].

AHAIM3 MOCJeAHUX HCcJHeI0BaHUi M nydaukaumii. M3roronenne padboumnx
OpPraHOB CEIHCKOXO3SUCTBEHHBIX MAIIMH C U3HOCOCTOMKHUMH TMOKPBITUSAMH OCYIIECTBIISIETCS,
KaK MpaBUJIO, B IIEJIAX MOBBILICHHUS] UX CONPOTUBIISIEMOCTH a0pa3MBHOMY M3HAIIMBaHUIO [1-
3]. s npoTUBOACHCTBYS BO3ACHCTBHIO aOpa3UBHON Cpe/ibl METAIT JOHKEH UMETh TBEPAYIO
COCTaBIIANONIYI0. Takol CoCTaBIAOLIEH B MeTalae MOTyT ObITh KapOuabl, OOpHIBI,
KapOoOOPHIbI, KAPOOHUTPHJIBI, UHTCPMETALNTUICCKIEC COCIUHEHUS, a B PAAC CIydacB ITH
(GYHKIIUN MOXET BBITIOJHATH MapTEHCUT [4-6].
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CBoiicTBa MapTEHCHUTa 3aBUCAT OT COJEpKaHUS B HeM yriepoaa [4-5].
Huskoyrnepoauctelii MapTeHCHT Osiarofapsi BBICOKOW BSI3KOCTH MOXKET yJIEeP>KUBATh
BKJIIOYEHUS TBEPJBbIX M3HOCOCTOMKMX YacCTHIl M O0OECleUYMBaTh MOBBILIEHUE CONPOTUBIECHUS
yIapHBIM Harpy3kaMm, XapakTepHbIM IpH yAapHO-aOpa3MBHOM H3HAIIMBAHUU pabodnx
OpPraHOB CEJIbCKOXO3AHCTBEHHbIX MalIMH. lIpyM MOBBILIEHWU COJAEp)KaHMUs yriepoja B
MapTEHCUTE M3HOCOCTOWKOCTH MPHU TPEHUH IO abpazuBy OyJET HEHPEPHIBHO MOBBIIIATHCS.
[ToBbIIeHNE COfepKaAHUS YTIIEpOia B CTAIN ABJSETCS MOKa3aTeIeM yBEJINYEHUsI KOIMYECTBA
KapOuaHoil (as3pl. YBenuueHwe koimuecTBa KapOHIoB Oojee 3(P(GEKTUBHO BIMAET Ha
M3HOCOCTOMKOCTh TIPH TPEHHH 10 abpa3uBy W MeHee 3h(OEKTUBHO MPH yIaapHO-aOpa3uBHOM
u3HamuBanuu. llpu yaapHO-aOpa3MBHOM H3HAIIMBAHWU IOBBIIIEHUE W3HOCOCTOMKOCTH
OyZeT NPOUCXOAUTH TOJIBKO IO OIPENEIIEHHOIO COIEPKaHUs yriepoja B MAPTEHCUTE, OCIIe
yero OyzeT CHIKaThcs. B cTanmsax, conepaimux yriepoaa npumepHo 1,2%, nocie 3aKajiku 1
HU3KOTO OTIYCKa CBOOOAHBIE KapOHAbI B CTPYKTYpE TPaKTHUYECKH OTCYTCTBYIOT [5].
W3menenue conepxkaHus yriepoja B CTaIM U3MEHSIET COJepKaHue YIieposa B MapTeHCHUTE,
YTO TIO3BOJIICT CYIUTh 00 MX U3HOCOCTOMKOCTH [5].

Ha ©pucynke 1 nmpencraBieHa 3aBUCUMOCTh HMHTEHCHBHOCTH — HM3HAIIMBAHUSA
(oTHOmIEHME Macchl mnotephr Meramia AWM k macce abpasuBa (), BBI3BaBILEIO 3TO
U3HAIMBAaHUE) MOKPHITUH B 3aBUCUMOCTH OT COJIEPKaHMs B HUX YIVIEPOAA NP BO3JEHCTBUU
abpa3uBHOTO MOTOKA [6].
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1, 2 — moxpsiTie 3 CB-08 B ckoNb3sIIEM U yIapHOM MTOTOKE;
3, 4 — moxpeitue u3 40X13 B CKONB3SIIEM U yTAPHOM [TOTOKE

Pucynox 1 — Bausaue copepkanus yriepoja B CTAJIBHBIX MOKPHITUSAX HA MHTEHCUBHOCTh
ux n3HammBanus AU/Q B abpa3uBHOM MOTOKE

CornacHo pe3yJiibTaTaM MCCIIEOBAHUMN, MPEICTAaBICHHBIX HA PUCYHKE |, Jydlyro
CTOWKOCTh K a0pa3MBHOMY HW3HANIMBAHHWIO TOKa3ano MOkpbiTHe m3 crtamu 40X13. Takum
oOpa3zom,  HauOoyiee  1elnecoOOpa3HO Ui  M3TOTOBJICHHMS  pabOyux  OpPraHoB
CEJIbCKOXO3SIMCTBEHHOW  TEXHUKHM, OKCIUIyaTUPYIOIIMXCS TpU  Hajauuuu  abpasuBa,
MCIIOJIb30BaTh MOKPBITHS U3 CTajeil MapTEHCUTHOTO Kjlacca.
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IToctanoBka 3amauyu. lccnenoBaHuwe pe3ynbTaTOB HAHECEHHS HW3HOCOCTOMKHX
YIPOYHSIOMINX IMOKPHITHHA Ha pabodne OpraHbl CETbCKOXO035MCTBEHHBIX MAIIMH, paOOTAIOINX
B YCJIOBUSIX a0pa3MBHOTO U3HAILIMBAHUS.

N3i0:keHne OCHOBHOr0 Martepuaja. [IOKppITHS HAHOCHIM Ta30TEPMUYECKUM
HalbUICHHEM ¢ Toclenytomieii o0paboTkoi. OOmas cxema TMOJMy4YeHUs TOKPBITHH,
BKJIFOHaromasas MCTOAbI W PCKUMBI UX HAHCCCHHUA U O6pa6OTKI/I, a TaKKC HCIIOJIb3yCMBbIC
MaTepuaibl, IpeJcTaBieHa B Tadm. 1.

Tabmma 1 - Meronsl U pekuMbl (POPMHUPOBAHUST M3HOCOCTOWKHMX TOKPBITHNA JIJISt
pabouux OPraHoOB CEIbCKOXO03SIMCTBEHHBIX MAIIMH, pa0OTAIOIUX B IPUCYTCTBUU aOpa3suBHBIX
YaCTHULL

Bup texHonoruun Marepuan moKphITHH U PEKUMBI €r0 00paboTKH
I'azorepmuueckoe Tun nokpeitua | I'oprouas cmecsk | Paccrosnue, TonmuHa
HaIbUICHUE MM CJI0s1, MM
(HaHEceHHe 40X13 Auerunien + 150,0 1,0-1,2
HOKPBITHA) KHCIIOPOJL
DIIEKTpOXUMUYECKAs CocraB Temnepatypa [TlmoTHOCTH Bpewms,
IIOJINPOBKA snextpomuta | snexrponnta,’C | Toka J,A/cM’ MHH
(BCKpBITHE 1IOD) "y 55 =760 1) ¢ 40-50 0,5 10,0
CrO; (100 1)
VYapTpa3ByKkoBas Marepuan Yacrora Bpewms, mun Cpena
o0OpaboTka [ToxpbiTHS kosebanus, ['i 00paboTku
40X13 44,0 7,0-8,0 Cnupt
STUJIOBBIN
C,HsOH
OnexkrpokoHTakTHass | Tok Harpesa, I, JaBnenue, Bpewms Bpewms
00paboTka KA MlIla HarpeBa, Ty, C | UMILYJIbCOB-
nays, t, ¢
3,5 20,0 8-10 0,02+0,04

Pe3ynbraThl MccnenoBaHUi MMOKa3alid, YTO OJHUM U3 HanbOosiee 3(PPEKTUBHBIX MyTeH
pelIeHusl 3aJa4d TOBBIIICHUS HM3HOCOTOMKOCTH M CpPOKa CiIy)KObl paboumx OpraHoB
CEIIbCKOXO03SHICTBEHHBIX MAIHH, SKCIUTyaTUPYIOLUIUXCS B MIPUCYTCTBUU aOpa3uBHBIX YaCTHIL,
SIBIISICTCS ~ MCIIOJIb30BAaHHME OJIEKTPOIYTOBOTO HANBUICHUS TMOKPHITUH B COYETAHHH C
IIEKTPOKOHTAKTHOU 00pabOTKOIA.

[IpoBeneHHBIE WCOBITAHUS TIOKPBHITHA TOKa3adu 3(PQPEKTHBHOCTh TNPUMEHEHUS
ra30TepMUYECKOr0 HANBUICHHUS U JIEKTPOKOHTAKTHOW OOPaOOTKH /ISl TIOJTyYeHUST TOKPBITHIA
C BBICOKMMH (PM3UKO-MEXaHUYECKIMH U TPHOOTEXHHUECKUMH CBOMCTBAMHU.

[TokpbITHST HAHOCKIIM Ha HOXKM U3MeJIbyarolero oapadana komoOaiiHa (puc. 2).

B Tabn. 2 npuBeneHsl pe3yibTaThl UCTIBITAHWN HOXEW W MPOTUBOPEKYIIUX OpyCcheB
koMmOaiiHa, a TakKe HOXKeH JIs cpe3aHuss OOTBBI CBEKJIBI CBEKJIOYOOPOYHBIX MAIlIWH C
MOKPBITUSAMU, MOITYYEHHBIMU AJIEKTPOAYTOBbIM HambuieHHeM ctanu 40X13 ¢ nocnenyromei
AIIEKTPOKOHTAKTHOU 00pabOTKOM.
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B T

a) MPOLIECC HAHECEHUsI TOKPBITHH 3JIEKTPOIOM-POJIMKOM Ha PEXYILYI0 KPOMKY HOXa; 0) yCTaHOBKA JIJIst
HAHECEHUs! MMOKPBITHIA; B) 3aKpeIUICHHE HOXa B IPUCIIOCOOICHHUH; T') HOXKH C ITOKPBITHEM
HA PeXYIIUX KPOMKAX

Pucynok 2 — Ilpouecc HaHeceHUs! MOKPBITHI HA HOKH N3MENbUNTENBHOr0 OapabaHa komOaiiHa

Tabnua 2 — Pe3ynbraTsl HCIIBITaHUN pabouuX OPraHOB C-X MAIIUH C MOKPBITUAMU

IT
Cnoco06 Marepuan POUHOCTL Cpemnee
Hetanb CLIETIJICHMUS, 3HAYECHHUE
BOCCTaHOBJICHUS eTanu
MlITla A3HOCA, MM
Hox nadg cpezanus
. AL Ep cran 45 220 0,01-0,02
KomOnHMpoBaHHBIH OOTBBI CBEKJIBI
metox DJIH+OKO Komnau gua
A9 a crai 45 220 0,01-0,02
BBIKAIIBIBAHUS CBEKJIbI
Hox
H3MEILYUTEIILHOTO cTaib 45 - 0,05-0,15
Hosrle geranu Oapabana komOaiiHa
IIpoTuBopexymmit
DOTHBOPEAYII crans 45 ; 0,05-0,1
Opyc komOaiiHa
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HcnpiTanus HOXKEH C MOKPHITUSIMU W3 MapTeHcuTHOM ctanmu 40X13, mosydeHHbBIS

AIIEKTPOIYTOBBIM HATIBJICHUEM C MOCIIEAYIOMIEH SJIeKTPOKOHTAKTHOW 00padOTKOM, MOKa3aiu
MOBBILIEHHE U3HOCOCTOMKOCTH HOXel Ha 25-30% u cpoka ciryxkO0bl B 2,5-3 pa3a.

Ha pucynke 3 mnpencraBieHbl HOXU H3Melbyamomero Oapabana komOaiiHa c

IMOKPBITUSAMMH.

_

a 0

Pucynoxk 3 — Hox (a) uamenpuatomero 6apadana (0) kombaiina

Pa3pa60TaHHaﬂ ONBITHO-TIPOMBIIIJICHHAA TCXHOJIOTHA  HU3TOTOBJICHUSA HOXEH ¢

IMOKPBITUAMMU ITPOIIa anpo6aumo Ha IloTaBCKOM ONBITHO-MEXaHHYSCKOM 3aBOJIC.

BoiBoabl. CoriacHo pe3yjibTaTaM HCCHGHOBaHHﬁ, HanOoJee LICHCCOO6P33HO 1A

W3TOTOBJIEHUSI PabOYMX OPraHOB CEJIbCKOXO3SMCTBEHHONM TEXHUKHU, SKCIUTyaTHPYIOIIMXCS
npu Hajauuuyd abpa3uBa, WCIONIB30BAaTh TOKPBHITHS W3 CTajeil MapTEeHCHTHOTO KJjacca.
WcnbiTanust HOXEH ¢ MOKPBHITUMU U3 MapTeHCUTHOU cTanmm 40X 13 moka3anu MOBBIIIICHUE UX

u3HOcocToiKoCcTH Ha 25-30%,a cpoka ciryk0bl — B 2,5-3 pasza.
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Increase of resistance to abrasive wear of working bodies of agricultural machines

Manufacture of working bodies of agricultural machines with wear-resistant coatings is carried out, as a
rule, in order to increase their resistance to abrasive wear. To counteract the effects of abrasive media, the metal
must have a solid component. Such a component in the metal can be carbides, borides, carbborides,
carbonitrides, intermetallic compounds, and in some cases these functions can perform martensite.

The results of the research showed that one of the most effective ways to solve the problem of
increasing the wear resistance and the service life of the working parts of agricultural machines operating in the
presence of abrasive particles is the use of electric arc spraying of coatings in combination with electrocontact
treatment. The tests of the coatings have shown the effectiveness of the application of gas-thermal spraying and
electrocontact treatment for the production of coatings with high physicomechanical and tribological properties.
According to the results of the studies the best resistance to abrasive wear showed a coating of 40X13 steel.
Thus, it is most expedient to use coatings of martensitic steels for the manufacture of working bodies of
agricultural machinery, which are operated in the presence of abrasive.

Investigations of the wear resistance of steel coatings in abrasive friction have been carried out. It is
shown, expediency, the working bodies of agricultural machinery, operating in the presence of abrasive, be made
from a coating of martensitic grade steels to increase their resistance to abrasive wear. Tests of knives with
coatings from martensitic steel 40X13 showed an increase in their wear resistance by 25-30%, and their service
life by 2.5-3 times.
wear resistance, working bodies, resistance to abrasive wear, coatings, gas-thermal spraying,
electrocontact treatment
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KoHuenTyaiabHi OCHOBH CTBOPEHHSI TEXHIYHUX 3aC001B
MepBUHHOI 00pOOKHU 3epHA B yMoBax rocrojaapcts AIIK

OOTPYHTOBAaHO IEPCIIEKTUBY IONANBIIOTO BIOCKOHAJCHHS TEXHIYHHUX 3ac00iB MEpBHHHOI OOpOOKH
3epHa, BU3HAYCHI MaTeMaTHYHi 3aJIe)KHOCTI OBITPSIHOTO (DpaKIiOHyBaHHS 3epHA.
TexHi4yHi 3ac00M, NepBUHHA 00po0Ka, 3epHO, MOBITPsiHe PpaKLiOHYBAHHS 3epHA
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