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AHHOTALMA

06ocHoBaHue. [1ns NoBepXHOCTHOM 00paboTKM NoYBbI B HaLLIEN CTPaHe LUMPOKO MCMONb3YIOTCA KynbTuBaTopbl. Mpu 3TOM KX
Hanbosiee pacnpocTpaHEHHBIM pabounM OpraHoM ABASETCA CTPeNbYaTas fana. MHoCcTpaHHbIe NPOU3BOAMTENM CENTbCKOXO03AiA-
CTBEHHO TEXHUKM B MOCNEAHUE roAbl NPU M3roTOBAEHWUM pabounx OpraHoB CENbCKOXO3SAMCTBEHHON TEXHUKM Havau npuMe-
HATb bopcofiepiKalume CTanu, KOTOpble NO3BOMSKOT NOBLICUTb M3HOCOCTOMKOCTL M AOATOBEYHOCTb AeTaneil MawwvH. B cTatbe
npeLcTaB/eHbl pe3ynbTaThl MeTaiorpamyeckmnx UcCnefoBaHW CTPYKTYPbI U CBOWCTB PEXYLUMX YacTel CTpenbYaThbiX Kyfb-
TMBATOPHbIX J1an, U3roToBNEHHbIX U3 bopcoaepxaluein ctanm 30MnBS.

Lienb paboTbl — U3yyeHWe CTPYKTYpbI 1 CBOMCTB HOpCOAEpALLMX CTanem Nocsie HannaBKyu PennuTa U NocNeayHoLLEN 3aKaky.
Marepuansl U MeTogbl. [py NpoBeeHUM MeTannorpadmyecKmx MCCNEeA0BaHNI UCMOb30BASCh PEXKYLLME YacTW Nan Kyb-
tuBatopoB KIMUP-3,6 un KMY-5,4, nponssognmbix cepuiiHo no OCT 23.2.164-87 B ByMHCKOM MalUMHOCTPOMTENBHOM 3aBOje
pecnybnmky TatapcTaH. [laHHble paboune opraHbl M3roTaBnmBanu 3 ctanu mapku 30MnB5 DIN EN 10083-3. [ins obecne-
YeHWs HEOAHOPOAHOCTU CTPYKTYPbI Ha OfHY U3 CTOPOH PEXYLLIEro Ne3Bus KyNbTMBATOPHOMW Nanbl HAaMIaBsiv Coi pennTa,
nocne Yero BbINOHAMM 3aKajlKy Bcero pabouyero opraHa. MaKpo- M MUKpOCTPYKTYpY MeTanna AeTanu UcCnefoBanu B ceve-
HWAWM MUKpOLWMa, BbIPE3AHHOM C BbIXOJO0M Ha PEKYLLYH KPOMKY. [1py MaKpOCTPYKTYPHBIX MCCNEA0BaHMSAX MCMOMb30BasCA
cTepeockonuueckuit Mukpockon ¢upmel «MELJI RZ» ¢ yBennuenneM fo 7 kpaT. MUKpoTBEPAOCTb AeTanu U3Mepsam no me-
Toay Bukkepca (TOCT P UCO 6507-1-2007) npu pasnuyHoM Harpy3ske Ha MUKpoTBEpPAOMepe MicroMet 5104. 3arpssHEHHOCTb
OCHOBHO0 MeTasna AeTanu HeMeTanMyecKuMmM BKITIOYEHUAMU oLeHuBanu MeToaoM «LL4» no TOCT 1778-70.

PesynbTatbl. [lpefnoxeHHas TEXHONOTWUA M3roTOBMEHMSA KYNbTMBATOPHbIX CTPENbYaThIX Jan, U3rOTOBMEHHBIX W3 CTau
30MnB5, no3sonuna nonyyate HEOLHOPOLHYH MO CTPYKTYPe M TBEPLOCTM PEXYLLYH YacTb, YTO obecneuynBaeT B npouecce
TPeHUs KynbTMBATOPHOM Nlanbl 0 NOYBY CaMo3aTauuBaHue ne3sus. CTanbHas OCHOBA KyNbTMBATOPHOW Nanbl nocnie TepMu-
yecKoit 06paboTKM UMEET CTPYKTYpY TPOOCTOMapTEHCUTa C MUKpOTBEPAOCTbIO ~ 564 HV 0,3. HannaBneHHblit cioit penuta
MMeeT LeHAPUTHYI0 JIUTYI0 CTPYKTYPY BonbgpaMa ¢ Mukpotaépaoctbio 900...1020 HV 0,05 n kapbuaos BonbdpaMa ¢ MUKpo-
TBEpLOCTLI0 2315...2460 HV 0,05. U3Hoc nan, usrotoBneHHbIx 13 ctany 30MnBS, okasancs Ha 9,5 % MeHblLue, YeM y paboumnx
opraHoB u3 ctanu 651, CebecToMMocTb M3roToBNEHWS pabounx OpraHoB N0 NPeLoXEHHOM TEXHONOTUM CHUXEHa Ha 14,3 %.
3aksitoyeHue. [paKTuyeckas LEHHOCTb MCCNELOBaHWSA 3aKIIOYAETCs B TOM, UYTO MOJyYeHHbIE Pe3ysibTaThl ANS PEHyLUMX
yacTeil CaM03aTauMBAIOLLMXCA KYNbTUBATOPHLIX fan, U3roToBfeHHbIX M3 cTanm 30MnB5 no npepnoxeHHoM TexHomorum,
ucnonb3ytotcs B mpousBogcTeeHHoM npouecce 000 «BymHcKMiA MalmMHOCTpouTenbHbIA 3aBoA» pecnybnnku TatapcTaH.
W3roToBneHHble Mo mpeaJiaraeMoil TEXHONOrMK Nlanbl ycTaHaBnMBaoTca Ha Kynbtueatopbl KMUP-3,6 n KIY-5,4. Hannuume
ahdeKTa caMo3aTaumBaHUA lan No3BOJUIIO YBENIMUUTL HE0OX0AUMOe Ans NoTpebuTeneit Ka4ecTBO NPOAYKLMM U €€ BbICOKYIO
KOHKYPEHTOCMOCOOHOCTb.
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ABSTRACT

BACKGROUND: Cultivators are widely used in our country for surface tillage. Moreover, their most common working organ
is the duckfoot sweep. In recent years, foreign manufacturers of agricultural machinery have begun to use boron steels
in manufacturing working parts of agricultural machinery, which can increase the wear resistance and durability of machine
parts. The paper presents the results of metallographic studies of the structure and properties of the cutting parts of duckfoot
cultivator sweeps made of the 30MnB5 boron steel.

AIM: Study of the structure and properties of boron steels after Relit surfacing and subsequent hardening.

METHODS: The cutting parts of the sweeps of the KPIR-3.6 and KPU-5.4 cultivators, mass-produced according to the OST
23.2.164-87 at the Buinsky Machine-Building Plant of the Republic of Tatarstan were used to carry out metallographic studies.
These working bodies were made of the 30MnB5 steel according to the DIN EN 10083-3. To ensure heterogeneity of the structure,
a layer of Relit was fused to one side of the cutting blade of the cultivator sweep, after which the entire working element was
hardened. The macro- and microstructure of the metal part was studied in a microspecimen’s section cut out to the cutting
edge. For the macrostructural studies, the MELJI RZ stereoscopic microscope with a resolving power of up to 7 times was used.
The microhardness of the part was measured according to the Vickers hardness test (GOST R ISO 6507-1-2007) at different
loads using the MicroMet 5104 microhardness tester. Contamination of the base metal of the part with non-metallic inclusions
was assessed using the “Sh4” method according to the GOST 1778-70.

RESULTS: The proposed manufacturing technology for cultivator duckfoot sweep, made of the 30MnB5 steel, made it possible
to obtain a cutting part that is heterogeneous in structure and hardness, which ensures self-sharpening of the blade during
the friction of the cultivator sweep on the soil. The steel base of the cultivator sweep after heat treatment has a troostomartensite
structure with a microhardness of =564 HV 0.3. The deposited layer of Relit has a dendritic cast structure of tungsten with
a microhardness of 900...1020 HV 0.05 and tungsten carbides with a microhardness of 2315...2460 HV 0.05. The wear
of sweeps made of the 30MnB5 steel turned out to be 9.5% less than that of the working bodies made of the 656 steel. The cost
of manufacturing working parts using the proposed technology was reduced by 14.3%.

CONCLUSION: The practical value of the study lies in the fact that the results of studies of the cutting parts of self-sharpening
cultivator paws made of the 30MnB5 steel using the proposed technology are used in the production process of Buinsky
Machine-Building Plant LLC in the Republic of Tatarstan. The sweeps manufactured using the proposed technology are installed
on the KPIR-3.6 and KPU-5.4 cultivators. The presence of the self-sharpening effect of the sweeps made it possible to increase
the quality of products required by consumers and its high competitiveness.
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KAHECTBO, HANEHHOCTD

BBEJEHUE

[na cHmkeHus 3atpat Ha 06paboTKy MoYBbI M MaKcK-
MarlbHOT0 COXpaHeHus €€ Nofopoams CeNbCKOX03ACTBEH-
Hble MpOWU3BOAMTENM WCMONB3YIOT «CUCTEMbI 06paboTky
MoyBbl C MUHUMaNbHLIM HabopoM onepaumit» [1]. B Takue
CUCTEMBI, KaK NpaBuno, BXOAUT KyNbTUBALMA MOYBLI.

[na npousBoacTBa KynbTMBATOpHBIX Nlan B Poccuiickon
(®epepauym, B OCHOBHOM, UCMONb3YIOT CPEAHEYEPOANCTbIE
HW3KoNlerMpoBaHHble cTanm [2]. [py 3ToM B MUPOBOM MaLuu-
HOCTPOEHWM NMPU M3rOTOB/EHMM paboumnx OpraHoB CeNbCKOXO-
3AWCTBEHHON TEXHUKM HabmopaeTcs ycToiuMBas TeHLEHLMS
npuMeHeHnsa bopcopepxalumx ctaner 30MnBS, 32CrB4 (DIN
EN 10083-3 Bepcum 1-2009), 30 1P (TOCT 10702-2016) v npy-
rMX MapoK. 3T1 MaTepuarbl OTIMYAKOTCA He ToMbKO bonee Bbl-
COKOW TEXHOMOMMYHOCTBIO M JIYHLLMMU 3KCMTyaTaLMOHHbIMU
CBOMCTBaMU Mo cpaBHeHuo co ctansamm 35[, 60, 60T, 65, 65T
(FOCT 1050-2013), Ho TaKKe M OTHOCUTENBHOM AeLIEBU3HOM.
Wcnonb3oBaHue bopcopepalumx cTanen npyu U3roToBAEHWM
pabounx opraHoB CefbCKOXO3SIMCTBEHHOW TEXHUKW MPUBO-
BVT K YBENMYEHUIO MPOYHOCTU M CTOAKOCTM 3TUX OpraHoB
K abpa3snBHoMy uctupaHmio. OcobeHHOCTbI0 BopcogepKaLlmx
CTanew ABNAETCS COYETaHWE BbICOKOW TEXHOMOMMYECKON Nia-
CTMYHOCTM U NPOKANMBAEMOCTH.

Hanuume 6opa B cTansax cHuKaeT obpasoBaHue depputa
B MpoLiecce TepMUYECKOT0 BO3AEHCTBUS U 0becrneunBaeT noiny-
YeHWe MapTEHCUTHBIX U BEMHUTHBIX CTPYKTYP C MeNIKoAMCrepc-
HbIMW yacTUuamn KapbobopugHoi hasbl, LOMOAHUTENBHO
YNPOYHSIKOLLEN CTalb W MOBLILLAIOLLEN TEMNEPaTYpy ee PeKpu-
CTalNM3aumMn. 370 YBEIMUMBAET MPOYHOCTb, COMPOTUBNEHWE
MoNI3y4ecT! M NIacTUYHOCTb cnaBoB. [pokanmBaeMocTb bop-
COAEpXaLLMX CTanen Haubonee BbIpaXKeHa y HU3KOYIIEpoOaU-
CTbIX CTaneit. YBenmueHve copepaHus yrnepoaa yMeHbLIaeT
3hdeKT NpoKanMBaemMocTn 3a CHET Bopa, U Y IBTEKTOMAHBIX
CTanem TaKoW 3deKT npaKTuiecku otcyTcTeyeT [3].

C uenbto obecreyeHnsi NPOYHOCTM U U3HOCOCTOMKOCTH
CENIbCKOXO3AUCTBEHHBIX PabouyMx OpraHoB M3roTOBUTENN
B Poccum npuMeHSIIOT TeXHONOMMM 0O6BLEMHOM 3aKalku BCEro
U3LeNns, a TaKKe 3aKasKy TOKaMMU BbICOKOM YacToTbl Pey-
LLUMX YacTeit uspenui [4-8], uto, npexae Bcero, 0bbACHAETCA
MPOCTOTOM 3TUX NPOLIECCOB U HEBLICOKOW CeBeCTOMMOCTBH). 3T
K€ YNPOYHSIOLLME BO3LECTBUA MPUMEHSAIOT NPY U3rOTOBNIEHWM
pabouvx opraHoB eBponenCcKKe U Apyrue NpoU3BOAMTENM, Ha-
npuMep, Npu Npou3BoACTBe Nan Kynbtueatopos John Deere [9].
YKa3aHHble BbILe cnocobbl YNPOYHEHNUS OTNIMHAIOTCA 3HAUU-
TeNbHBIM TEPMUYECKUM BO3AEHACTBUEM Ha [iETallb, OKUCTIEHNEM
1 0be3yrnepoxuBaHueM. [1py 3TOM OCHOBHBIM UX HEAOCTATKOM
ABNIAETCA TO, YTO TaKWe TEXHONOTMM He 0beCneumnBaloT TaK Ha-
3bIBaEMOro «3deKTa camosaTaunBaHus» B npoLiecce pabotbl
pexyLumx yactei (ne3smit) [10], 4to 3HaUMTENBHO CHUKAET 3-
(EKTUBHOCTb MCMONb30BaHMS paboyero opraHa B LIENOM.

Ina nonyyenns 3ddekta camosataumBaHus pabo-
UNX OpraHoB CENIbCKOXO3AWCTBEHHON TEXHUKW Heobxoanmo
NpW WU3roTOBNEHUM CO3AaBaTb HEOAHOPOAHbIE MO CTPYK-
Type u cBoMCTBaM pexkywme yactu [11]. [ns Takux uenen
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B 000 «bynHCKuiA MaLLMHOCTPOMTENbHBIN 3aBOA» OblNo Npea-
NO}EHO Ha OfiHY U3 CTOPOH pexKyLLien YacTi paboyero opraHa
HanNaBnATb TBEPAbIE U M3HOCOCTOMKUE NOKPLITUSA COPMaNTa,
penuTa u Apyrux Matepuanos.

Llenbio nccnepoBaHui SBNANOCH WU3yYeHUe CTPYKTYpbI
U CBOWCTB bopcopepallmx CTaneii nocne HamnaBKu pennTa
U nocnepyroLLen 3aKanku.

MATEPUAJIbI U METO/bI

Mpy npoBeLeHMM MeTannorpouueckux WccnemoBaHwi
1Cnonb30BanmM pexyLume Yactu nan kynotvusatopos KINNP-3,6
n KIMY-5,4, npoussogumbix cepunHo no OCT 23.2.164-87
B BynHCKOM MalumMHocTpouTeNbHOM 3aBofe pecnybnukm Ta-
TapcTaH. [laHHble paboune opraHbl U3roTaBnMBaM U3 CTanu
mapkv 30MnB5 DIN EN 10083-3. ins obecneyenus HeopHo-
POAHOCTM CTPYKTYPbl HA OfHY U3 CTOPOH PEXYLLEro Nessus
KynbTUBATOPHOI Nanbl HAaNAaBNAAM C/10/ PeNiuTa, Nocne Yero
BbIMOJTHANM 3aKanKy Bcero paboyero opraHa. Makpo- u mMu-
KpOCTPYKTYpY MeTanna AeTany UccnefoBan B CEYEHUN M-
Kpownuda, M3roToBIeHHOM No 00LLenpuHATON MeToamKe [12],
BbIPE3aHHOM C BbIXO[OM Ha PEKYLLY0 KpoMKy. lpn Makpo-
CTPYKTYPHBIX UCCNES0BaHUAX UCMONb30BaM CTEPEOCKONKYe-
CKuit Mukpockon ¢upMbl «MELJI RZ» ¢ yBenuueHneM po 7
KpaT. MUKpoTBEPLOCTb AeTanu U3Mepsamn no Metopy Bukkep-
ca (TOCT P MCO 6507-1-2007) npu pa3nu4Hoii Harpyske [13]
Ha MukpoTBépaoMepe MicroMet 5104. 3arpssHEHHOCTL OC-
HOBHOIO MeTaia fieTanu HeMeTanIMyecKUMmM BKITYEHNAMMU
oueHuBanu metoaoM «LL4» no TOCT 1778-70.

PE3Y/IbTATbI U OBCYXXOEHWUE

MaKpocTpyKTypa pexyluei KpoMKM (nesBus) KynbTuBa-
TOpHOM Nanbl NpefcTaBneHa Ha puc. 1.

[eoMeTpuueckue pasMepbl HannaB/eHHOTO CNOS penuTa
COOTBETCTBYKOT TEXHUYECKOW [OKYMEHTauuu MpeLnpusTus
ANs [aHHOTO TUMa KyNbTUBATOPHbIX J1an U COCTaBNSAIOT:

e lUMPUHA NEpNeHAMKYNAPHO PeXyleh KpoMKe —

Jo 21,40 mm;

o TonwmHa ot 0,95 MM go 1,64 MM B cootBeTCTBMM C pUC. 1.

Mpy MUKPOCTPYKTYPHOM MCCNENOBaHWUM PEKYLLEH YacTu
nanbl Ha MOBEPXHOCTU BbLISBNIEHO HaiM4Me HanAaBfEHHOMO
CNOA C AEHAPUTHON JIUTOW CTPYKTYypoW BonbdpaMa (puc. 2)
¢ mukpoteépaocTeto 900...1020 HY 0,05 n Kapbuaos Bonb-
(pama (puc. 3) ¢ MUKpOTBEPAOCTHIO 2315...2460 HV 0,05. Mak-
CMMarbHbIi pa3Mep Kapbuaos coctaensieT ~0,69x1,33 mm.

B npouecce uccnenoBaHuii B HanIaBleHHOM CJI0e BbisiB-
NEHO Ha/M4ne Nop MaKkcUManbHbIM pasmepoM ~ 0,37x0,47 mm,
3aMo/HEHHbIX LWAAKOM (puUC. 4), Y4TO He KPUTUYHO ANs AaHHO-
ro TMNa U3genni, Ho TpebyeT Bonee TLLATENLHON NOAMOTOBKYU
HannaBenseMoi NoBepxHocTM U bonee TouHoro cobniofeHus
PEXUMOB TEXHONOrMU HannaBku penuta. oA HannasKoi
MMeeTCs HUKENeBas MOANOKKA MaKCUManbHOM TOMLLMHON ~
0,009 MM (puc. 5), uTo obecneynBaeT BLICOKYHD MPOYHOCTb
CLIeN/eHUs HaMNaBNeHHOro CNOs CO CTasIbHON OCHOBOM.
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Puc. 1. MakpocTpyKTypa pexyLLieit KPOMKU KyNbTUBATOPHOI Nanbl Nocie HaniaBKW Ha HeE peniuTa C Noc/eayHoLLeit 3aKanKon.
Fig. 1. The macrostructure of the cutting edge of the cultivator sweep after Relit surfacing and consequent hardening: the cutting part
of the paw; the deposited layer of Relite — steel base.

Puc. 2. MuKpocTpyKTypa BoNbOPaMOBOM OCHOBbLI HaMNIaB/IEHHOMO C0St HA NOBEpXHOCTW AeTanu, x500.
Fig. 2. The microstructure of a tungsten basis of the deposited layer on the detail’s surface, x500.

Puc. 3. Kapbuabl BonbhpaMa B MUKPOCTPYKTYpe HannaBKu1 Ha noBepxHocTy fetanu, x90.
Fig. 3. Tungsten carbide in the microstructure of the deposit on the detail’s surface, x90.
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Puc. 4. 3anonHeHHble LWNaKoOM Nopbl B MaTepuane Hannasku getanu, x100.
Fig. 4. The pores in the material of the detail’s deposit filled with slag, x100.

Puc. 5. Hukenesas noagnoxka noj MatepuanoM HannaBKy Ha noBepxHocTu aetanu, x1000.
Fig. 5. The nickel base layer under the material of the deposit on the detail’s surface, x1000.

3arpsA3HEHHOCTb OCHOBHOMO MeTanna feTanu no Touey-
HbIM OKCMAAM W HUTpUaaM — MeHee la banna, no cynb-
¢mpam cooteetcTByeT 16 Ganny (puc. 6), yto AoNycTMMO
ONs KyNbTUBATOPHBIX Jian.

MuKpoCTpyKTypa OCHOBHOMO MeTanna LeTanu npeacras-
NieT coboN TPOOCTOMAPTEHCUT C MUKPOTBEPAOCTbIO ~ 564 HV
0,3 (puc. 7). Kak n3BecTHo, TpPOOCTOMApTEHCUTHAsA CTPYKTYpa
CTaneii 0TIMYAETCA BbICOKOW NPOYHOCTHIO U YNpYrocThbio 1 6o-
Nee HU3KWMMM, N0 CPABHEHMIO C MAPTEHCUTOM, OCTAaTOYHbIMU
BHYTPEHHUMM HAMNPSXKEHWAMM, YTO No3BosseT obecneunBaTb
BbICOKY0 M3HOCOCTOMKOCTb MaTepuana.

Mpy MUKPOCTPYKTYPHOM MCCIIEA0BaHWMM Ha MOBEPXHOCTM
LEeTanu BbISBMEHO HalMyMe YacTUYHO 0be3yrnepoXeHHOro
C0si Ha MaKcuManbHyo rmybuHy 0,190 MM (puc. 8) n oka-
NvHbI TonwmHon ao 0,013 MM (B cooteTcTBUM C pUc. 8 1 9),

DOl https://doiorg/10.17816/0321-4443-629336

4TO TaKXe He SBNSETCA KPUTMYHBIM IS JAHHOMO TMna u3-
Aenuin. OpHako B npoLecce U3rOTOBMEHWS KYbTMBATOPHbIX
nan B onepauumax ropsyen obpaboTku npeanoyTUTENbHEE
n3beratb 006e3yrepoKMBaHUA U OKUCTIEHUS, HanpuMep, Uc-
nonb3ys HarpeB B NeYax C KOHTPOIMpYeMoi aTMoc(epoil.
CaMo3aTtaunBatoLLmecs Nanbl, U3roTOBMIEHHbIE U3 CTalu
30MnB5 ¢ onucaHHOM B JaHHOM CTaTbe CTPYKTYPOM W CBOM-
CTBaMW, ycTaHaBnuMBanu Ha Kynbtueatopbl KMUP-3,6. Us-
HOCOCTOMKOCTb UccredyeMblX pabounx opraHoB CpaBHMBa-
NN C cepuitHbIMK pabouMMu opraHamu, U3roTaBnUBaeMbIMM
U3 cTanmn 651 No TaKoW e TeXHONorMW (HannaBKa pennuToM
C nocneaytoLLen TepMUYeckon 0bpaboTKoi).
JKCnnyaTaUMoHHbIe MCCNEeA0BaHNA NPOBOAUM B X03Si-
cTBax YnbsHOBCKOM 0bnactyv 1 pecnybnmku TatapcTaH Ha cepbix
NecHbIX, NecYaHo-CepbIX, CYIMIMHKaX U NecYaHo-CYMMHUCTBIX
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Puc. 6. HemeTannuyeckue BK/loYeHus B MeTanse aetanu, x800.
Fig. 6. Non-metallic inclusions in the metal of the detail, x800.

noysax. [laHHble MoyBbl, N0 CPABHEHUIO C YEPHO3EMOM, 06-
NajaloT NoBbILLIEHHBIM abpa3nBHBIM BO3LEMNCTBUEM Ha Jiarbl
KynbTUBAaTOpPa B CBA3M C HaJIMUMEM B CBOEW CTPYKTYpe nec-
YaHbIX U MblNeBaTbIX YacTuL,

Mpu cpenHemn rapaHTUPOBaHHOI NpeanpuATUEM HapaboT-
Ke Ha OfHy KyNbTUBATOpPHYI0 Nlany B 25 ra (cornacHo TY 4732-
002-98363266-2010) m3Hoc nan, W3rOTOBMEHHBIX U3 CTa
30MnBS5, okasancs Ha 9,5 % MeHbLue, yeM y paboumx opraHoB
u3 cTanm 65[. MNpu 3ToM 0ba BapuaHTa Npu TaKoi HapaboTKe
He [OCTUraloT KpUTUYECKMX NOKa3aTesen U3HOCA U COXpaHs-
10T pexyLLme CBOMCTBA.

YuuTbIBasA BBLICOKYI0 TEXHONOMMYECKYH NAacTUYHOCTb
W npokanueaeMocTb cTanu 30MnB5, nosbileHHY0 M3HOCO-
CTOMKOCTb NPU U3rOTOB/IEHWUW CaMo3aTauMBaloLLMXCS paboumx
OpraHoB, a Take bonee HU3KYI0, MO CPABHEHWIO CO CTalblo
65[, cebecToMMOCTb U3rOTOBNIEHMS, CYMTaeM Lienecoobpas-
HbIM NpUMeHeHMe HopCcoLepIKaLLMX CTanew.

Vol. 91 (5) 2024
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BbIBO[bl

lpoBenéHHbIE MeTannorpaduyeckme MccienoBaHUA
CTPYKTYPbl U CBOWCTB PEXYLUMX YaCTen KyNbTUBATOPHbIX
nan, U3roToBNIEHHbIX M3 Bopcoaepiallen CTanW, M 3Kc-
nnyaTauMoHHble MCCnefoBaHWs paboumx opraHos, W3ro-
ToBNEHHbIX 13 cTaned 30MnB5 u 651, nokasamu, yto Ha-
MnaBKa Ha OfHY U3 CTOPOH Ne3BWA penuTa ¢ NocenyoLien
3aKankoi Bcero uspenus obecneunBaoT HeobxoauMble
TBEPLOCTb, PEXKYLLUMe CBOWCTBA M 3QPEKT caMo3aTauMBaHNS
PEXYLLMX YacTen nan.

pon3BOACTBEHHbIE MCCNEOOBAHUA  W3rOTOBMIEHHbIX
no npepnaraemon TexHonorun B ycnosusx 000 «BbyuHckui
MaLUMHOCTPOUTESbHLIN 3aBOA» pecnybnuku TaTapcTaH Kynb-
TMBATOPHBIX Narn N03BONIAKT CAENaTh BbIBOL, YTO M3HOC Nar,
U3roToBNeHHbIX 13 ctanu 30MnB5, okasancs Ha 9,5 % MeHb-
e, 4yeM y pabouux opraHoB U3 cTanm 65[. CebectoumocTb

Puc. 7. MukpoctpyKTypa ocHoBHoro MeTanna aetanu, x500: @ — B cepaueBUHe; b — BONM3M pexxyLLeit KPOMKK.
Fig. 7. The microstructure of the main metal of the detail, x500: @ — in the core; b — close to the cutting edge.
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Puc. 8. YacTuHo 0be3yrneporkeHHbIN C/oi Ha NOBEPXHOCTU AeTau,

Fig. 8. The partially decarbonized layer on the detail’s surface, x100.

x100.

Puc. 9. OkanuHa Ha noBepxHocTn getanu, x750.
Fig. 9. The oxide scale on the detail’s surface, x750.

WM3roToBNEeHNs pabounx opraHoB N0 NpeAIoKeHHON TEXHOMO-
MM CHUKeHa Ha 14,3 %. 310 NO3BONIAET YYYLINTL KaYeCTBo
MPOAYKLMU, 4TO 0YEHb BaXHO Ang notpebutenen, u obecne-
UUTb €€ BbICOKYI0 KOHKYPEHTOCMOCOBHOCT.

PEKOMEHAALIUU

1. [lns v3rotoBneHns nan KynbTMBaTopoB BMECTO HU3Koe-
rupoBaHHon ctanm 651 TOCT 1050-2013 3xkoHOMUYeCKM
M TEXHUYECKM LienecoobpasHo npuMeHsTb bopcopepika-
wyto ctanb 30MnB5 DIN EN 10083-3.

2. [Ins obecneuyeHus addeKta camo3aTaumBaeMoCTH Kyb-
TUBATOPHBIX J1aM, U3roToBneHHbIX U3 ctanu 30MnB3, cne-
LyeT HanmaBMsTb Ha UX PeXyLLWe YacTu U3HOCOCTOMKUE
CMIaBbl, B YAaCTHOCTU, PEJINT, W BbINOJHATL NOCHEAYHOLLYI0
3aKanky Bcero pabouero opraHa.

3. Tepmuueckyto 0bpaboTky nanm KynbTWBaTOpoOB HeobXxo-
JMMO BbIMNOMHATb B NEYaX C KOHTPONMPYEMOI 3aLLUMTHOM
atMocdepoii.
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AO0NOSIHATESIbHAA UHOOPMALUA

Bknap astopos. C.A. fAkosnes, B.E. MMpowkwuH, b.B. Ky3-
HELOB — MOMCK NybNnMKauMi No TeMe CTaTbW, HanMcaHue
TekcTa pykonucu; B.M. KypalomoB — penaktupoBaHue
TeKcTa pykonwucy; E.B. CnaoopoB — co3aaHue m3obpaxe-
Hui; B.U. KyparomoB — 3KcmepTHas OLEHKa, yTBepxaeH e
(uHanbHoOM Bepcun. ABTOpbI MOATBEPMAAIOT COOTBETCTBUE
CBOEro aBTOPCTBA MEXAYHApoAHbIM KputepusMm [CMJE
(BCe aBTOpbI BHEC/M CYLLECTBEHHLIA BKIAL B pa3pabor-
Ky KOHLenuuu, NpoBefeHne UCCNefoBaHUA U MOArOTOBKY
CTaTb, MPOYNM U 0806puAM duHaNbHYO Bepcuio nepeq
nybnukaupen).

KoHdnukt uHTepecoB. ABTOpbI AEKNapupyOT OTCYTCTBUE
ABHbBIX M NOTEHLMAMbHBIX KOHDIMKTOB MHTEPECOB, CBA3AHHbIX
C NybAMKaLMen HaCTOsILLEN CTaTbM.

WUcTouHuk dmHaHcupoBaHua. ABTopbl 3asBnAOT 06 oTCyT-
CTBMM BHELLHEro (M1HaHCMPOBaHWS NpW NPOBELEHUM MCChe-
A0BaHA.
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