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Pabora mocpsieHa U3y4EeHUIO TPUOOIOTUYECKUX CBONCTB KOMIIO3MTHBIX MATEPUANIOB, MOJIYYEHHBIX
(dhpuknroHHOW TepeMemmuBaromei obpadotkoir (PIIO) Ha OCHOBE ATIOMHHHEBO-MAarHHEBOTO CILIaBa
AAS5056 ¢ nobasieHne kenes3a B MPOIECCe CyXOTO TPEHUS CKOMbXKEHUs. [[Jisi uCbITaHus OBLITN TTOTYICHBI
o0pasisl MetogoM DIIO, ¢ conepxannem nopoinka xenesa 0, 5, 10 u 15 00. %. J{ist kaxa0ro THIA KOMITO-
3uta ObuT0 TpoBeaeHo 4 mpoxoaa PIIO, mias JOCTHKEHUS OAHOPOAHOTO paclpeAeTIeH s YaCTHIl IOPOIIKa
xKeJesa 1Mo BceMy oOBEMY 30HBI NepeMelnBanus. TpruOoJorHyecKre UCTIBITaHUS POBOIMINCH 10 CXEMe
MaJISI—IKCK B Mape ¢ KOHTPTEIOM U3 HEPKaBeIOIIeH )KapopoyHOH CTall ¢ coliepkanueM xpoma 12—14 %
(AISI 420). IMoBeieHune copepxkanus Fe B criaBe IPUBOAUT K YMEHBIICHHIO 3HAYCHUH CpeHero Ko du-
nueHTa Tpenus Ha ~ 10—15 %, a Takxke U K cHKeHHIO u3Hoca Ha ~ 20 %. MccnenoBanue U3HOMICHHBIX
MOBEPXHOCTEW TPEHUsI MOKa3aJI0, YTO C POCTOM KonmuecTBa godasieHHoro npu PIIO kene3Horo nmopomka
MEXaHH3M M3HAIIMBAaHUS MEHSETCS OT aJIr€3MOHHOT0 K abpasuBHOMY. [Toka3aHo, 4TO OJJHOPOJIHOE pacipe-
JeJICHHE YacTHIl nHTepMeTaUaHbX coequnennii (MMC) tuma AlgFe n AlisFes, in-situ cuaTe3npoBaHHBIX
B nipouiecce PI10, Mo3BONMIO MOBBICUTH H3HOCOCTOMKOCTH KOMIIO3UTOB 110 CPABHEHHIO € 0a30BBIM CINIABOM
0e3 mo0aBoK jkene3a. MexaHW4YecKH MepeMelIaHHbli CI0H, COCTOSIHNNA U3 1e()OpMUPOBAHHON MAaTPHIIBI C
BKITIOUCHUSIMH ()parMEHTHPOBaHHBIX U OKUcIIeHHBIX IMC, 00pa30BbIBajics HAa M3HONICHHBIX TOBEPXHOCTSIX
BCEX M3YYEHHBIX KOMIIO3UTOB, 3alUIIAs UX OT aAT€3MOHHOTO U3HOCA U BBIMOJHSSA (YHKUIUIO H3HOCOCTOM-
KOTO aHTH(PPUKITMOHHOTO TTOKPHITHSL.
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Abstract

This work is dedicated to the study of tribological behavior of composite materials obtained by friction

stir processing (FSP) from aluminum-magnesium alloy AA5056 with addition of iron under dry sliding fric-
tion. For the tests, four different types of samples were obtained by FSP, differing in their iron powder con-
tent, namely 0, 5, 10, and 15 vol. %. For each type of composite, four passes of FSP were performed to
achieve a uniform distribution of the iron powder throughout the stir zone. Sliding tests was conducted using
the pin-on-disc method against a counter-body made of stainless steel containing 12—14 % chromium
(AISI 420). Increasing the Fe powder content leads to a decrease in the average coefficient of friction by
approximately 10—15 %, as well as a reduction in wear by approximately 20 %. The study of worn surfaces
showed that with an increase in the amount of iron powder added during FSP, the wear mechanism changes
from adhesive to abrasive. Homogeneous distribution of intermetallic compounds (IMCs) particles of the
AlgFe and AlisFes types in-situ synthesized during FSP made it possible to increase the wear resistance of the
composites compared to the base alloy without iron additives. A mechanically mixed layer consisting of a
deformed matrix mixed with fragmented and oxidized IMCs was formed on the worn surfaces of all the
studied composites and served as protection against adhesive wear and performed the function of a wear-
resistant antifriction coating.
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