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C mnomompo0 aggUTUBHOTO JJIEKTPOHHO-TyYEBOTO BBIPAIIMBAHHS OBUIM TOJYYEHBI CIIJIaBbI
BpAMu9-2/12X18H9T co ciaeayoimumu cCOOTHONIEHUssMH KoHIeHTparuid 90:10, 75:25, 50:50 u 25:75.
B pabore Obli1a HccnegoBaHa MUKPOCTPYKTYPa, MEXaHHUECKHE U TPHOOJIOrHUECKHe CBOHCTBA MOJyUYeH-
HBIX MaTepHaloB. B KadecTBe KOHTPTEN HMCIOIB30BaIH IMMapuku U3 Si3N4, KOTOpble CKOJIb3WIH 0e3
CMa3K{ IO JUCKaM W3 MOJYUYEHHBIX MaTepuagoB. MakCHMalbHBIH M MUHMMaJIbHBIA YPOBHH Ipejena
MPOYHOCTHU Npu pacTsukeHnu coctaBuiau §13 MIla u 635 Mlla, nocTurayThie A 00pa3LoB, COIEPK a-
mx bpAM9-2/12X18HIT B cootHomennn 50:50 u 75:25 coorBercTBeHHO. [IoKa3aHo, UTO ¢ yBEIHUUE-
HueM coepxanus ctanmu ¢ 10 no 75 %, mpoucxonut yBenudeHue cpeaHero Koddduiuenta TpeHUs u
MHTEHCUBHOCTH M3HaIIMBaHUs. lIMeeT MecTo cMeHa MexaHHu3Ma U3HAIIMBAHUS OT H3HOCa 32 CYET U30BI-
TOYHOH MiacTHYeckoi nedopMannu K aOpasMBHOMY HM3HAIIMBAHHUIO. DTOT MEPEXOJ COMPOBOXKAACTCS
yMeHbIIeHneM QuIyKTyanuii 3HaueHnid kodduiinenta Tpenns. HecMoTpst Ha Hanu4YHe MOAMTOBEPXHOCT-
HBIX J1e()EeKTOB Y CIJIABOB € OOJIBIIUM KOJTMYECTBOM CTaJM, UX CPEAHHUE 3HAUCHHS KO PUIIMEHTA TPCHHS
aexat B auanazone MeHbinux BennuuH (0,38—0,42) nmo cpaBHEHUIO C M3BECTHBIMH M3 JINTEPATYPhl Ma-
Tepuajgamu, Ko3(pPUIUEHT TPEHUS KOTOPHIX JIEKUT B auanazone 0,46—0,52 mpu cpaBHUMBIX yCIIOBHSX
TPUOOJIOTHYECKUX HCHIBITaHui. TakuM 00pa3om, MOTydYeHHBIE B paboTe MaTepHaibl UMEIOT YPOBEHB
CBOCTB, MMO3BOJISIOUINI NPUMEHATH JaHHBIE MaTepuajbl IPH U3rOTOBJICHUH BHICOKOHAIPYKEHHBIX Je-
TaJel U y3JI0B Cy/10XOJHOW TEXHUKHU, KOTOPbIE MTOABEPraloTCsl N3HAIINBAHUIO B YCIOBUAX BO3JCHCTBUS
arpecCUBHBIX CPE/I.

KiioueBble cjioBa: QJICKTPOHHO-JTYYE€BOC aJ/IUTUBHOC IMMPOU3BOACTBO, aJIIOMHUHHUCBAA 6p0H3a, HEPIKABCIO-
11as CTajib, KOMIIO3UThI, TPDCHUC, U3HOC, KOS(b(l)I/ILII/IeHT TPCHUA.

DOI: 10.32864/0202-4977-2024-45-6-531-540

Aopec onsa nepenucku:

A.O. Iangunos

Hucmumym ¢uszuxu npounocmu u mamepuanogedenus Cubupckozo
omoenenus Poccutickoii akademuu nayk (M@IIM CO PAH),

np. Axademuyeckuii, 2/4, . Tomck 634055, Poccua

e-mail: alexpl@ispms.ru

Address for correspondence:

A.O. Panfilov

Institute of Strength Physics and Materials Science, Siberian Branch,
Russian Academy of Sciences,

ave. Akademichesky, 2/4, Tomsk 634055, Russia

e-mail: alexpl@ispms.ru

[na yumuposanusa:

A.O. Hangunos, H.JI. Casuenxo, A.B. Qurunnos, A.B. Yymaesckuil,
B.P. Ymseanosa, C.IO. Tapacos

IloBeneHHE NPU CyXOM CKOJILKEHUH aIIUTHBHO BBIPAILIEHHBIX
cruaBoB bpAMu9-2/12X18HIT.

Tpenue u u3HOC.

2024. —T. 45, Ne 6. — C. 531-540.

DOI: 10.32864/0202-4977-2024-45-6-531-540

For citation:

A.O. Panfilov, N.L. Savchenko, A.V. Filippov, A.V. Chumaevskii,
V.R. Utyaganova, and S.Yu. Tarasov.

[Dry Sliding Behavior of Additively Grown Alloys
BrAMts9-2/12Kh18N9T].

Trenie i Iznos.

2024, vol. 45, no. 6, pp. 531-540 (in Russian).

DOI: 10.32864/0202-4977-2024-45-6-531-540

531



Tpenue u usnoc
2024. —T. 45, Ne 6. — C. 531—540
A.O. angunos u op.

Friction and Wear
2024, vol. 45, no. 6, pp. 531—540
A.O. Panfilov et al.

Dry Sliding Behavior of Additively Grown Alloys
BrAMts9-2/12Kh18N9T

A.O. Panfilov, N.L. Savchenko, A.V. Filippov, A.V. Chumaevskii, V.R. Utyaganova, and
S.Yu. Tarasov

Institute of Strength Physics and Materials Science, Siberian Branch, Russian Academy of Sciences,
ave. Akademichesky, 2/4, Tomsk 634055, Russia

Received 07.06.2024.
Revised 30.11.2024.
Accepted 10.12.2024.

By means of additive electron beam growing BrAMts9-2/12Kh18N9T alloys with the following con-
centration ratios of 90:10, 75:25, 50:50 and 25:75 were obtained. In the work the microstructure, mechan-
ical and tribological properties of the obtained materials were investigated. Balls of Si3N4 were used as
counterbodies, which slid without lubrication on disks of the obtained materials. The maximum and mini-
mum levels of tensile strength were 813 MPa and 635 MPa, achieved for samples containing
BrAMts9-2/12Kh18N9T in the ratio of 50:50 and 75:25, respectively. It is shown that with an increase in
the steel content from 10 to 75 %, there is an increase in the average friction coefficient and wear intensity.
There is a change in the wear mechanism from wear due to excessive plastic deformation to abrasive wear.
This transition is accompanied by a decrease in the fluctuations of the friction coefficient values. Despite
the presence of subsurface defects in alloys with a large amount of steel, their average friction coefficient
values are in the range of smaller values (0.38—0.42) compared to materials known from the literature, the
friction coefficient of which is in the range of 0.46—0.52 under comparable tribological test conditions.
Thus, the materials obtained in the work have high properties that allow these materials to be used in the
manufacture of highly loaded parts and units of shipping equipment subject to wear under aggressive en-
vironments.

Keywords: electron-beam additive manufacturing, aluminum bronze, stainless steel, composites, friction,

wear, coefficient of friction.
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