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Hccnenosano Biausaue cootHomeruss Al u Fe B ayekTpogHo# cMecH Ha (Ga30BbIii cocTaB, TPUOOTEXHH-
YECKHE CBOMCTBA, KOPPO3HOHHOE MOBEICHUE U LIMKINYECKYIO KapOCTORKOCTB AEKTPOUCKPOBBIX Fe—Al mo-
KpBITUH, Ha HeprkaBetoweit ctanu AISI 304. beuto mpUroToBIeHO MATH CMECel IpaHyII ¢ CoIepIKaHueM alro-
munHA 0T 20 10 100 Mok %. CTpYKTYpy MOKPBHITUI H3ydalld METOJAaMH PEHTT€HOBCKOTO AU(PAKIMOHHOTO
aHaIu3a, pacTPOBOM 3JIEKTPOHHOW MUKPOCKOIMHU U MUKPOPEHTTEHOCHEKTPAJIBHOr0 aHanu3a. M3HOCcOoCTOM-
KOCTh TOKpBITUH HccliefoBaiachk corgacHo ctanaapty ASTM G99—17 npu cyxoM TpeHHMH CKOJIBKEHUS C
MPUMEHEHHEM KOHTPTEN B BHJIE TUCKOB W3 ObIcTpopexymied cramum P6MS na ckopoctu 0,47 m/c, npu
Harpyske 10 H. McnsiTanue Ha »&apocToiHKoCTh nmpoBoauiioch npu Temnepatype 900 °C B euenue 100 yacos.
VYcTaHOBNIEHO, YTO C POCTOM COZACP)KAHUS aJIFOMUHHUS B CMECH T'PaHYJl, MOHOTOHHO MOBBIIIAIOCH COEpKa-
HHE aJIOMHUHUS B TIOKPBITHSX, U (a30BbIi COCTaB HHTEpMETAILTHI0B H3MeHsuics oT FeAl o FeisAlgs. Muk-
POTBEPIOCTH MOKPBITHIA cocTapisuia oT 5,8 1o 7,1 ['Tla. Cpeanuit koappuIIMEHT TpeHUsI TOKPBITUH HAXO-
mwiacs B gauanazone ot 0,71 mo 0,87. Cxopocts m3noca Fe—Al mokpbIThii Haxomwiach B Ipezeiax
ot 2,3-10°° 10 7,9-10°° Mmm*/(H-m). Jlyumieit M3HOCOCTOWKOCTBIO 00J1a/1aJ10 TOKPHITHE C HAMMEHBIIUM COJIEP-
KaHUEM aJIFOMHUHUS, U €r0 M3HOCOCTONKOCTh Obla B 4 pasa Boime, yeM y ctanu AISI 304. XKapocToiikocTs
HEPaBEIOLIEeH CTaJIM C MOKPBITHSMH MOBBIIIANACH IPU YBEIMUCHUN COJACPKAHUS JKeJle3a B CMECH I'PaHyJl.
Pe3ynbpTaThl MCTIBITAHUIA, TIOKA3AIH, YTO MMOKPBITHS, TIOJTY4YeHHBIE B aHOAHOM cMmecH ¢ 20 at. % aloMUuHHS
MO3BOJISIOT IOBBICUTH KapOCTOMKOCTh Hepkaperotier cranu AISI 304 no 13 pa3. Mcnbitanus o0pasiioB Me-
TOAaMH TOTECHIMOIMHAMUYECKON TOJSIPH3alMU U UMIIEAaHCHO# criekTpockomnuu B 3,5 % pacteope NaCl
MOKAa3aJi MOBBIIIEHNE X KOPPOZUOHHON CTOMKOCTH C POCTOM COJIEPIKAHHUS ATFOMUHUS B TIOKPBITHSIX.
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Abstract

The effect of the ratio of Al and Fe in the electrode mixture on the phase composition, tribotechnical
properties, corrosion behavior and oxidation resistance of electrospark Fe—Al coatings on AISI 304 stainless
steel was studied in this work. Five mixtures of granules with an aluminum content of 20 to 100 mol % were
prepared. The structure of the coatings was studied by X-ray analysis, scanning electron microscopy, and
energy dispersion spectroscopy. The wear resistance of the coatings was studied according to the ASTM
G99-17 standard with dry sliding friction using counterbodies in the form of disks made of high-speed steel
R6MS5 at a speed of 0.47 m/s under a load of 10 N. The oxidation resistance test was carried out at a temper-
ature of 900 °C for 100 hours. It was found that with an increase in the aluminum content in the mixture of
granules, the aluminum content in the coatings increased monotonically, and the phase composition of the
intermetallic compounds changed from FeAl to Fe1l4AlI86. The microhardness of the coatings ranged from
5.8 to 7.1 GPa. The average coefficient of friction of the coatings was in the range from 0.71 to 0.87. The
wear rate of Fe—Al coatings ranged from 2.3-10° to 7.9-10° mm?3/(N-m). The coating with the lowest alumi-
num content had the best wear resistance, and its wear rate was 4 times lower than that of AISI 304 steel. The
oxidation resistance of coated stainless steel increased with increasing iron content in the mixture of granules.
The test results showed that the coatings obtained in the anode mixture with 20 at. % aluminum can increase
the oxidation resistance of stainless steel AISI 304 up to 13 times. Tests of samples by potentiodynamic
polarization and impedance spectroscopy in 3.5 % NaCl solution showed an increase in their corrosion re-
sistance with an increase in the aluminum content in the coatings.

Keywords: stainless steel AISI 304, coating, electrospark alloying, iron aluminide, FeAl, wear, coefficient
of friction, corrosion resistance, oxidation resistance.
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