Friction and Wear
2024, vol. 45, no. 2, pp. 101—109
O.V. Gusakova and V.G. Shepelevich

Tpenue u usnoc
2024. —T. 45, Ne 2. — C. 101—109
O.B. I'ycaxosa, B.I'. [llenenesuu

YK 621.74:539.178

MukpocTpykTypa ¥ KO3G(PUUUEHT TPEHUSA CUIYMUHOB,
MOJYYCHHBIX IPH BHICOKOCKOPOCTHOM 3aTBEepP/AeBaHNM

0.B. I'ycakosa!, B.I". Illenenesuy?

VO «Medicoynapoonuiii 2ocydapcmeennuiii sxonoeudeckuii uncmumym um. A.J]. Caxaposay
benopyccroeo cocyoapcmeennoeo ynugepcumema,
ya. [Honeobpoocxkas, 23/1, 2. Munck 220070, Berapyce

?Benopycckuii 2ocyoapcmeennsiii yuugepcumen,
np. Hezasucumocmu, 4, 2. Munck 220030, benapyco

Hocmynuna 6 pedaxyuro 17.01.2024.
Ilocne oopabomku 12.04.2024.
Hpunama x nyoauxayuu 17.04.2024.

[TpuBeneHs! pe3ynbTaThl HCCIEAOBAHMS TPHOOTEXHUUECKUX XaPaKTEPUCTUK U MUKPOCTPYKTYPBI CBEPX-
OpIcTpo3aTBepaeBIIHX criaBoB Al — 12,2 mac. % Si— 0,2 mac. % Fe (AK1209) u Al — 12,5 mac. % Si—
0,8 mac. % Mg — 0,4 mac. % Mn — 0,7 mac. % Fe — 0,9 mac. % Ni — 1,7 mac. %, Cu (Al-Si—-M). Merto-
JaM{ CKaHUPYIOIIEH 31eKTPOHHON MUKPOCKOIIMH U PEHTTEHOCTIEKTPAIbHOTO MUKPOAHaIN3a U3yUeHO BIIHSI-
HUE MHOTOKOMITOHEHTHOTO JIETMPOBAHHS HA MUKPOCTPYKTYPY OKOJIO3BTEKTHUECKOTO CHIIyMHHA. MHOTO-
KOMITOHEHTHOE JICTHPOBaHUE 3BTEKTUUECKOTO cIutaBa Al-Si MarHueM, MapraHiieM, )Kele30M, HUKEJIEM U Me-
IbIO IPUBOAMT K YMEHBIICHUIO YMEHBLICHUE pa3MepOB MEPBUYHBIX AeHAPUTOB a-Al 10 3—4 mMrm. Tpubo-
TEXHUYECKHE UCIBITAHUS MPOBEJCHHBIC B YCIOBHIX CYXOrO TPEHUS MPU BO3BPATHO MOCTYMATEILHOM JBH-
KCHUU WHJICHTOpA, MOKa3aJli, YTO JICTUPOBAHHUE METAJUTaMU OBICTPO3aTBEPACBIINX CILIABOB YBTCKTHYC-
CKOTO CHJIyMHHa O0ecrieunBaeT CHIKeHne Koadduimenrta tpeHus Ha 25 %. AHanu3 NOBEpXHOCTHOTO CO-
CTOSTHHA 00pa30BalIerocs TpeKa MokKasaj, 4To B pe3ybTate Ae(opMalMOHHOTO HarpeBa MpoTeKaeT OKUCIIe-
Hue ¢assl 0-Al, pazpylieHre OKUCHOHN TUIEHKH, TPEACTABIAIONICH cOO0U TpeThe TENo, U BBIHOC e€ 3a mpe-
nensl Tpeka. Taxke OblIO0 OOHapYKeHO pa3apoOiIeHue TUTACTHH KPeMHUs B 30HE TpeKa B HAaHOpa3MEpHBIC
yacTuupl. Bo3aelicTBre MHIEGHTOpA TaKKe MPUBOAUT OAHOPOTHOMY PACHpPEAETICHUI0 PABHOOCHBIX YACTHIL
HHTEPMETAUTHYCCKUX COCTMHEHUH MIPU COXPAHEHHH UX (ha30BOTO COCTABA.

KuioueBble c10Ba: BRICOKOCKOPOCTHOE 3aTBEPAECBAHNE, CHIIYMUHBI, MUKPOCTPYKTYpa, KO3 HUITUEHT Tpe-
HUSL.
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Abstract

The results of a study of the tribological properties and microstructure of rapidlysolidified Al —
12.2 wt. % Si — 0.2 wt. % Fe (AK12vp) and Al — 12.5 wt. % Si — 0.8 wt. % Mg — 0.4 wt. % Mn —
0.7 wt. % Fe — 0.9 wt. % Ni— 1.7 wt. %, Cu (Al-Si—M) alloys are presented. The effect of multicomponent
alloying on the microstructure of near-eutectic silumin was studied using scanning electron microscopy and
X-ray spectrometry. Multicomponent alloying of the Al—Si eutectic alloy with magnesium, manganese, iron,
nickel and copper leads to a reduction in the size of the primary a-Al dendrites to 3—4 um. Tribological tests
carried out under conditions of dry friction with reciprocating motion of the indenter showed that alloying by
metals of rapidly solidified eutectic silumin leads to a reduction in the coefficient of friction by 25 %. An
analysis of the surface state of the track showed that, as a result of deformation heating, the oxidation of the
a-Al phase occurs, the destruction of the oxide film, which represents the third body, and its removal beyond
the track. The fragmentation of silicon plates in the track area into nano-sized particles was also obtained.
The impact of the indenter also leads to a uniform distribution of equiaxed particles of intermetallic com-

pounds while maintaining their phase composition.

Keywords: rapid solidification, silumins, microstructure, coefficient of friction.
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