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[IpeacraBnensl pe3ynbTaThl 0000MICHNS U TaJIbHEHIIET0 U3YUEeHHUsS] 3aKOHOMEPHOCTEH paspylleHus Jie-
¢dopmarmonHo ynpouneHHo# ctanu 40XHMA npu TpeHHH CKOJBKEHHS 110 MOHOJIUTY a0dpa3uBa. YCTaHOB-
JIEHO, YTO B MPOYHOCTHOW OCHOBE MEXaHHM3Ma a0pa3uBHOTO M3HAILIMBAHUS CTAM BEIYIIYIO POJIb WIPAET
PEOIOTHYECKUM MapaMeTp, BEIMIMHA KOTOPOT0, Kak U U3HOCOCTOMKOCTh , HE 3aBUCUT OT YIIPOUYEHHS CTAIIN
nedopmupoBanueM. [Ipu 3ToM MexaHUYECKUIT KOMIIOHEHT KOHTAKTHOTO B3aMMOJICHCTBUS SBIISETCS ONpe-
JeTsonM. HensMeHs1eMocTh peosiornaeckoro napamMeTpa J1eGpopMUpPOBAHHOMN CTaJIN ONPEeIseTCs] OHO-
BPEMEHHBIMH M3MEHEHHSMH BSI3KOCTH Pa3pyLICHUs U TONLIUHBI 1e()OPMHUPOBAHHOTO CJIOS, KOTOPBIE MPOUC-
XOIAT C paBHOM MHTEHCHBHOCTHIO. II0Ka3aHO, UTO MOBBIIIIEHHEM TBEPAOCTH CTAJIM OCTAaTOYHBIE HAINpshHKe-
HUSl PaCTSKEHUS B U3HOLLICHHOM IMMOBEPXHOCTU BO3PACTAIOT IIPU BCEX BUIAX U pekUMax 1e(OpMHUPOBAHHUS.
HccnenoBansl 00bEMHBIE 1€(EKTHI KPHUCTANIMIECKOTO CTPOCHUS Mocie Ae(OopMarOHHOTO YIPOUYEHHS U
W3HAIIWBAHMS CTalU. YCTAHOBJIEHO, 4TO 00paboTKa AeGopMUpOBaHUEM COACHUCTBYET YBEIUUYCHHUIO pazMe-
POB U HAJIMUYUIO 00bEMHBIX 1€()EKTOB KPUCTAJUINYECKOIO CTPOEHHUs B cTaiau. OTMEUYEeHO, 4TO NPU BCEX BU-
Jax W pexuMax JaehopMalMoHHOTO YIpouHeHus: (hopma 4acThI] U3HOca Oblia ONM3Ka K IJIACTUHYATOW C
pa3smMepoM, KOTOPBIH He OTIMYAaeTCs OT pa3Mepa YacTUI H3HOCA TEPMUYECKH ypoueHHOH ctann. O0paboT-
Ky Ie(dOpMUPOBaHUEM LEJIeCOOOPa3HO MPUMEHSTH AJsl MOBBILIEHUS TBEPAOCTH M 0O0BEMHOW MPOYHOCTU
cramu 40XHMA, Toraa Kak AJis MOBBIIIEHUS H3HOCOCTOWKOCTH MIPH TPEHUH CKOJIBXEHHS TI0 MOHOJIUTY a0-
pasuBa e€ MpHUMEHEHHe HelesiecooOpasHo. [ MoCTHKEHHS MOJOKUTENBFHOIO pe3ysibTara HeoOXOAUMO
UCTIOJIB30BATh YIIPOYHEHHE, KOTOPOE OAHOBPEMEHHO YBEIWYHMBAET CONPOTUBICHUE INIaCTHYECKOMY nedop-
MUPOBAHUIO U Pa3pyLICHUIO CTaIH U OLIEHUBAETCA 110 YBEJIIMUEHUIO PEOJIOTHYECKOT0 NTapaMeTpa.
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Abstract

The results of generalization and further investigation of the regularities of the friction-induced failure
of the strain-hardened 40XHMA steel during sliding on the solid abrasive are given hereby. It is found that
the rheological parameter is essential to the strength basis of the steel abrasive wear mechanism and which
value, along with wear resistance, does not depend upon the strain hardening of the steel. In this case, the
mechanical component of the contacting interaction shall be decisive. The invariability of the deformed
steel rheological parameter is conditioned by simultaneous changes in fracture toughness and deformed lay-
er thickness, both occurring with the same intensity. Residual tensile stresses on a worn surface being de-
structive in their nature were analysed. The volumetric defects of the crystal structure after strain hardening
and wear of the steel were investigated. It is found that deformation processing does bring on an increase in
size and occurrence of volumetric defects of the crystal structure of the steel. Regardless of the strain hard-
ening method and mode, worn particles were found to have a similar plate-like form, while their size was
not different from the same of the heat-treated steel. It is deemed appropriate to make use of deformation
processing to increase the hardness and tensile strength of 40XHMA steel, while it is advised against when
it is necessary to enhance the friction wear resistance during sliding on the solid abrasive. To get a favoura-
ble result, it shall be necessary to apply the hardening method, whereby simultaneous enhancing of the re-
sistance to both plastic deformation and failure of the steel is provided, and which is assessed based upon an
increase in the value of the rheological parameter.

Keywords: abrasive wear, strain hardening, wear resistance, rheological parameter, destructive defor-
mation, plain strain, depth of a deformed layer, wear particles.
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