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CHIKEHHE METAJUIOEMKOCTH MHCTPYMEHTA, IPUMEHAEMOT0 IIpH 100bIde TBEPABIX UCKONAEMBIX, HAIPs-
MYIO CBSI3aHHO C €T0 H3HOCOCTOMKOCTRIO. B paboTe mpoBeieHb! NCCIeI0BaHus, HATPaBICHHBIC HA TTOTyYeHHE
Hay4YHO 00OCHOBaHHBIX TpeOOBaHWI K BBIOOpY MaTepHwania Ui 3yObeB KOBIIEH 3KckaBaropoB. Llenb pa-
00TBI — ompeieNieHHe ONTUMATBFHOTO XUMHYECKOTO COCTaBa M KOHEYHOM TepMUUECKOl 00paboTKH 11 obec-
Ne4yeHnss HeoOXOIMMOr0 KOMIIJIEKCa MEXaHUUECKUX CBOICTB MeTaia 3yObeB KOBIIEH IKCKaBaTopa VIl HC-
MIOJTB30BAHMS B PA3IMYHBIX YCIOBHUSIX HKCIUTyaTaIlHH.

OnbITHBIE 00pa3Ilbl CTANEH MPOU3BOAMIN B HHIYKIIMOHHBIX Tleyax éMKOCThIO 10 120 kr. Tepmudeckyto
00paboTKy MeTajula IPOBOAWIN B 3aKaJOYHOM Macjie IPH BBICOKOM WJIM HU3KOM OTITycKe. JlJisi HCTIBITaHui
Ha U3HOCOCTOMKOCTH MCITOB30BANIN CXEMY TPEHHS, ITPH KOTOPOH 3aKpeTIEHHBIN B IIMHUHENE CTaHKa 00pa-
3ell COBEpIIIaeT MOMepPEeYHOe ABMKEHNE U OJHOBPEMEHHO BpAIlaeTCsl BOKPYT CBOEH OCH.

Camble BBICOKHE ITPOYHOCTHBIE TIokaszarenu y craiu ¢ 0,4 % C (1720 MIla BpeMeHHOE CONPOTUBIICHHE)
o cpasHeHuto ¢ 0,3 % C (1680 MIla) npu oqHOM ypOBHE IUTACTHYECKUX XapaKTEPUCTUK. AHAIN3 pe3yIibTa-
TOB UCTIBITAHUH Ha N3HOCOCTOMKOCTD, MOKa3all Hanboiee KECTKUE YCIOBHS H3HOCA IPH UCTIONIL30BAHUH a0-
pasuse SiC pasmepHocThio 200 MM (66—71 m/r; 82—89 M/T). Beicokast TBEpAOCTh CTalIU MOCIE 3aKaIKHA U
HU3KOTO OTIYCKa TapaHTHPYET JIYUIIYI0 COMpOTHBIsieMocTh n3Hocy 130—133 m/1, o cpaBHEHHIO C 3aKaj-
KOW M BBICOKHM OTIyckoM 95—110 m/r. OCHOBHBIMH MeXaHW3MaMH M3HOCA MPW W3HAIINBAHWHU SBISETCS
MUKpOpE3aHUEe U TIaCTUYECKOE OTTECHEHHE.

VYuuThIBask pe3ynbTaThl UCCIAEIOBAHUM U yCIIOBUS IPUMEHEHHS KOBILEH 3KCKAaBaTOPOB IIPH JOObIUE Pa3-
JIUYHBIX TOPHBIX MOPOI, U 3yObeB KOBIIEH peKoMeHIOBaHbI cienyromue cranu: craiab 30XTHM®II pus
YCJIOBUH, TJIe HE00X0UMa BEICOKAs M3HOCOCTOMKOCTD U XJIaOCTOUKOCTR; cTanb 40X2I'H2M®JT (Ne 3) mns
OoJiee yMEepeHHOTO KiuMara. HU3KHii OTITyCK Mociie 3aKajku CTajlld PeKOMEHAyeTcs AJisl 0ojiee yMEpEeHHOTo
KJIMMaTa, A7l 00ecreyeHns! X1aJ0CTOMKOCTH He00X0MMa 3aKallka U BEICOKHHA OTITYCK.

KiioueBble ¢10Ba: JIETHPOBaHHAs CTaNb, XJIaJOCTOMKOCTD, N3HOCOCTOMKOCTD, MUKPOPE3aHHE, OTTECHEHUE,
MEXaHUYECKUE CBOMCTBA, MUKPOCTPYKTYpPa, TBEPHOCTD.
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Abstract

Mining of solid minerals is associated with increased metal consumption of the tool used, which is asso-
ciated with wear resistance, therefore, in order to reduce the metal consumption of the industry, it is necessary
to increase the wear resistance of the tool. The matrix structure for excavator bucket teeth is martensite, but
as a rule, not only the hardness determines the metal's ability to resist wear, but also a certain proportion of
plasticity and viscosity. An analysis of operational experience provides some information regarding the du-
rability of teeth with various mechanical properties, but there are still no scientifically sound requirements
for the choice of material for excavator bucket teeth.

The aim of the work is to determine the optimal chemical composition and final heat treatment to provide
the necessary set of mechanical properties of the metal teeth of the excavator buckets, depending on the
operating conditions.

Experimental samples were produced in induction furnaces with a capacity of up to 120 kg. The heat
treatment of the samples consisted of quenching in oil and high or low tempering for each sample. The wear
resistance test was carried out on an installation representing a sample fixed in the spindle of the machine,
which makes a transverse movement and simultaneously rotates around its axis.

Steel with 0.4 % C (1720 MPa temporary resistance) has the highest strength indicators compared to
0.3 % C (1680 MPa) at the same level of plastic characteristics. An analysis of the wear resistance test results
showed the most severe wear conditions for SiC abrasives with a dimension of 200 microns (66—71 m/g;
82—89 m/g). The high hardness of the steel after quenching and low tempering guarantees better wear re-
sistance of 130—133 m/g, compared with quenching and high tempering of 95—110 m/g. The main mecha-
nisms of wear during wear are micro-cutting and plastic extrusion.

Taking into account the established requirements for steels for excavator bucket teeth, the corresponding
30KHGNMFL (No. 1) steels are recommended for various rock conditions, where high wear resistance and
cold resistance are required, and 40KH2GN2MFL (No. 3) steel for a more temperate climate. Low tempering
after quenching is recommended for a more temperate climate, quenching and high tempering are necessary
to ensure cold resistance.

Keywords: alloy steel, cold resistance, wear resistance, micro-cutting, displacement, mechanical properties,
microstructure, hardness.
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