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COopHUK TpynOB KOH(GEPEHLHUU COJACPKUT HAy4HbIE NOKJIaabl B 00JacTH
(U3MKK KOHACHCUPOBAHHBIX CpEll, OCHOBAHHbIE Ha HAYYHBIX JOCTHKCHMSIX,
CIPYIIIMPOBAHHBIE II0 pa3jenaM: IEepPCHEKTHUBHBIE TEXHOJIOTMU ITOBEPXHOCTHOM
YOPOYHSIOIIEH 00pabOTKH, MPOOIEMBbI MPOYHOCTH, TUIACTUYHOCTH MATEPHATIOB MPHU
BHEIIHEM SHEPreTUYECKOM BO3JIEWCTBHM, MPOOJIEMbI SKCIUTyaTallud MaTepuajoB B
AKCTPEMAJIbHBIX YCIIOBUSIX, UCCIEIOBAHUS BBICOKOAHTPOIUUHBIX CIJIABOB, METOJbI
noJiyueHuss 1 oOpaOOTKM MarepuaioB. B 1okiagax NpencTaBlIeHbl PE3yJbTaThl,
MOJIyYeHHbIE SKCIEPUMEHTAIBHBIMUA METOAAMHU U TEOPETUYECKUM MOJICTUPOBAHUEM.
AKTyaJgbHOCTh BBIOPAHHBIX HAIIPaBJIECHUN 00OCHOBBIBAETCS €KETOHO TPOBOIUMBIMU
MEXIYHAPOAHBIMU  KOH(EpPEHUMSIMH,  CHELHMATU3UPOBAHHBIMU  H3JIaHUSIMU,
MEXAYHAapPOIHBIMU ITPOEKTaMU, MOCBAIICHHBIMH ITOAHUMAEMbIM TEMaM.

COopHUK TpyIOB TMpelHa3HayeH JUId CIEUHUAJUCTOB 10 MPOYHOCTU U
IJJACTUYHOCTH MaTEPHUATIOB B YCIOBHSX BHEIIHHUX SHEPIE€THUECKUX BO3JAEHCTBUNA U
MOKET OBITh HCMOJb30BAaH HAYYHO-TEXHUUYECKHMMH pPaOOTHHKAMH, ACTIUPAHTAMH U
CTYJIEHTaMH CTapUINX KypPCOB.
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mypuHa 25 MM, JUIMHBI COOTBETCTBOBAIM JUIMHAM o00pa3uoB. OcoOeHHOCTSMH aMOp(HBIX
METAJUIMYECKUX CIUIABOB SIBIISIOTCS MX BBICOKMH YpPOBEHBb BS3KOCTH, TBEPAOCTh U TMPOYHOCTH,
IIOBBIIIEHHAs] YCTOMYHMBOCTb K KOPPO3HH, UTO MO3BOJISIET UX UCIOIb30BAHUE B pa3HbIX OTpaciisix [2].

Crnenyst MOArOTOBICHHOMY IUIaHY, OyyT MPOBEACHBI CEPUU IPEIBAPUTEIbHBIX MEXaHUUECKUX
UCTIBITAHUN C MAKETHBIMU 00pa3laMH, 7Sl OTIPE/ICIICHUs OTCIAUBaHUSA, XPYIIKOCTH, BIIarOCTOWKOCTH
KJIeeBbIX coeauHeHuid. OOpa3ipl OyAyT MOMEIIeHbl B €MKOCTh C BOJOW Tak, 4TOObI OHH ObLIH
MOJTHOCTBIO MOKPBITHI BOJoK. OHM OynyT BhIAEpKaHBI 48 yacoB B Boje Temmneparypoii (20 + 2) °C.
[Tocne 3Toro o6pa3ibl BEBIHUMAIOTCS W3 BObI, OHA YacTh MPOCYIIMBAETCS Cpasy, Ipyras 4acTh
OyZeT BBICYIIEHa NMPU KOMHATHOU Temmeparype 22°C. A Takke HECKOJIbKO 00pa3I[oB MOMECTHM B
KUIIAIIYI0O BOAY Ha 3 daca, MOCJ€ 4ero OxJjaguM IMPOTOYHOW BOJIOW B TeueHHE mojiydaca [3].
[IpenBapuTebHbIE MEXAaHUYECKHE MCIIBITAHUS II03BOJAT pa3padoTaTh aJrOPUTM MPOBEACHUSA
OCHOBHBIX UCIIBITAHUH.

Bbub6anorpadguyeckuii cnucok

1. B. H. Bonbiackuii, TexHOJIOTHS KIIEEHBIX MaTepHualioB, M31-Bo ApXaHT. Toc. TEXH. YH-Ta,
Apxanrensck, 2003. — 33c.

2. 0. B. Crorneii, ®usnka aMmop(HBIX METALTHYECKUX CIUTaBOB, Boponex, 2007, 116-117c.

3. JI. H. XypasneBa TexHonornsi KI€EHBIX MaTePUAIOB U JAPEBECHBIX IUT, Kypc nekuuii,
Jlecocubupck, 2017, 35-36¢.

UDC: 621.789:538.911

FEATURES OF THE FRACTURE SURFACE OF THE AK5M2 ALLOY MODIFIED WITH
T1 AND IRRADIATED BY AN ELECTRON BEAM
A. A. Serebryakova*, Yu. A. Shliarova, D.V. Zaguliaev, Yu.F. lvanov
Siberian State Industrial university, Novokuznetsk
* e-mail: aserebrakova87@gmail.com

Abstract. The aim of the work is to study the effect of electron beam irradiation on the change
in fractography of fractures of destroyed samples. As a result of studies of samples of the AK5M2
surface-modified Ti alloy, a rational mode of electron beam processing was revealed, leading to the
formation of a structure in the surface layer characterized by increased mechanical properties.

Keywords: AK5M2 alloy, fracture surface, fractography, EPO.

The requirements for the quality of preparation, properties and characteristics of the surface
layers of critical products are steadily increasing. Aluminum alloys of the aluminum-silicon system
are most widely used in the automotive and aerospace industries [1]. The properties of the surface
layers of products used in these industries should ensure high reliability and wear resistance. Thus,
this work is relevant. The aim of the work is to study the effect of electron beam irradiation (with
different electron beam energy density Es = 10,20,30,40,50 J/cm?[2]) on the AK5M2 alloy with a
surface modified Ti layer, namely, on the change in fractography of fractures of destroyed samples.

The fractography of the fracture surface of samples obtained as a result of uniaxial stretching
has been studied using SEM analysis (Philips SEM-515)[3]. The dependence of changes in the
deformation characteristics and structure of the fracture surface on the EPO modes is revealed.

Analysis of the fracture of alloy samples irradiated with an electron beam energy density of 10
Jlcm? showed a stepped type of microrelief of the fracture surface, characteristic of a brittle fracture.
Microrelief: ash-gray, without gloss. The alleged cause of the stepped relief may be a chip along the
borders of the twins.

With an increase in the energy density of the electron beam to 20 J/cm?, the deposited Ti layer
becomes more homogeneous with the surface of the AK5M2 alloy. The size of the steps and ridges
on the fracture surface ranges from 40 to 70 microns. The sprayed layer is about 20 microns.

The morphology of the fracture surface of an alloy sample irradiated with an electron beam
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energy density of 30 J/cm? reveals the smallest stepwise microrelief of the fracture, compared with
the fractures of the samples obtained under the two previous modes. The sprayed layer is 20-23
microns. The fracture structure becomes more uniform, without pronounced ridges and steps. The
formation of a cellular structure of the fracture, with cell sizes from 0.5 microns, pits (micro-
deepening) inside the fracture was revealed.

An increase in the electron beam energy density to 40 J/cm?, led to the formation of an
inhomogeneous fracture surface, compared with the surface obtained during processing with an
electron beam energy density of 30 J/cm?. The sprayed layer is 20-50 microns. In the surface of the
sprayed layer, depressions (presumably cracks) are revealed, which may be the focus of destruction
of the material. The morphology of the fracture of the sample irradiated with the maximum (from the
presented modes) value of the electron beam energy of 50 J/cm? has a diverse structure, including
cracks, various recesses and protrusions. The sprayed layer is heterogeneous.

As a result of studies of samples of the AK5M2 surface-modified Ti alloy, a rational mode of
electron beam processing was revealed, leading to the formation of a structure in the surface layer
characterized by increased mechanical properties.

The work was supported by the Russian Science Foundation (project no. 19-79-10059),
https://rscf.ru/project/19-79-10059/
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