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Lenb paboThl — HccienoBaHue BIUSAHUS YIBTPa3ByKoBoW ynapHoii 00padoTku (YYO) Ha dKcrTyaranu-

OHHBIE XapPaKTEPUCTHKH METAJNTNUECKUX MaTepHaoB AJsl NOTydeHHs HH(popManruy 0 BO3MOKHOM IpUMEHe-
HUM TaKUX MaTepHaJIOB B y3/1ax TpeHus. B crarbe uccienoBanm obpasipl U3 crainu 45, koTopas IoziBepriach
YVYO nocne 3akanki. DKCIIEPUMEHTAIBHO YCTAHOBIEHO, UTO 3aKaJlKa CTaJId MPUBOIUT K YBEITMUEHHIO TBEP-
JOCTH TIOBEPXHOCTH Ha 37,4 % M yMEeHbLIEHHIO 1IepoxoBaTocTH Ha 32,9 %. [{ns cpaBHeHusd, nocine YYO
TBEPIOCTH MOBEPXHOCTH yBenmmunBaercs Ha 47,2 %, a mepoxoBaTocTh yMeHbInaercsa Ha 56,4 %. Tpubotex-
HUYECKHE UCIBITaHUS IIPOBOAMIIH IO CXEMeE «IIap—IUCK» KaK B YCIOBHAX TPEHHS 0e3 CMa304HOTO MaTepH-
ana, TaK U IpH CMa3Ke MacjIoM. YCTaHOBIIEHO, 4To nocie Y YO o0pa3ibl UMeTd MUHHUMABHBIN TOBEPXHOCT-
HBIA U3HOC, OTHOCHUTENIFHO YMEPEHHYIO CKOPOCTh YBEIMYECHHUS U3HOCA B YCIOBHSIX TPEHUs 06€3 CMa304HOro
MaTepuaa v caMblii HU3KUH KodddunreHT Tperus. Tak, mporece 3akanku u Y YO 03BN CHUZHTD H3HOC
noBepxHocty Ha 10,8 % u 52,60 % cooTBercTBeHHO. [IpH cmazke maciom Y YO CHIKEHUE U3HOCA COCTABIIIO
18,26 %. Kpome Toro, B paboTe paccMaTprBalOTCI MUKPOCKOIMYECKHE MEXaHU3MBI H3HOCA U HaOIonaeMble
XapaKTEePUCTHKH U3HOCa 00pa3noB ctanu 1045 mpy pa3nuyHbIX yCIOBUSAX CMA3KH, B YACTHOCTH, KaK CMa304-
HBIE Macjia MOTYT OTPHIIATENFHO BIUATh HAa TPHOOTEXHNUECKHUE XapaKTEPHUCTHKN CTANBHBIX TOBEPXHOCTEH,
00pabOTaHHBIX YIBTPA3BYKOM.
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Abstract

Ultrasonic impact treatment is a surface strengthening technique that utilizes ultrasonic vibrations to en-
hance the topography, stress, hardness, and other surface characteristics of materials, thereby improving their
resistance to wear, corrosion, and similar performance attributes. This paper focuses on the application of
ultrasonic impact treatment on 1045 steel, which underwent this process subsequent to quenching. Experi-
mental analysis of the surface hardness and roughness of untreated, quenched, and ultrasonic impact-treated
1045 steel specimens demonstrates that the quenching process results in a 37.4 % increase in surface hardness
and a 32.9 % reduction in surface roughness. In comparison, the ultrasonic impact treatment leads to a more
substantial improvement, with a 47.2 % increase in surface hardness and a 56.4 % decrease in surface rough-
ness. To evaluate the friction and wear characteristics of the different specimens, a series of ball—disk tests
were conducted under both dry friction and oil lubrication conditions. The results indicate that the surface
subjected to ultrasonic impact treatment exhibited the lowest coefficient of friction, minimal surface wear,
and a relatively moderate surface wear development rate under dry friction conditions. Specifically, the
quenching process reduced the surface wear rate by 10.8 %, while the ultrasonic impact treatment led to a
substantial reduction of 52.60 %. Under oil lubrication conditions, ultrasonic impact treatment decreased the
surface wear rate by 18.26 %. Additionally, this research delves into the microscopic wear mechanisms and
observed wear behaviors of the 1045 steel specimens under different lubrication conditions. It particularly
examines how lubricating oils may adversely affect the tribological performance of ultrasonically treated
steel surfaces. By providing a comparative analysis of the specimens subjected to ultrasonic impact treatment
and those processed through traditional quenching, this paper aims to enhance the understanding of the effects
of ultrasonic impact treatment on the performance of metal materials and to offer a reference framework for
optimizing the tribological applications of such materials.

Keywords: ultrasonic impact, quenching treatment, microstructure, surface hardness, wear rate, oil lubrica-
tion.
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