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MeTo10M 37K TPOMCKPOBOTO JIErHpOoBaHFst ObLTH Moy 4eHbI Cr-Fe-Al,O3 OKpBITHS Ha CTami 35 B CMECH CTATBHBIX
TPaHyJI C TIOPOILIKAMH XPOMa 1 OKCHIa amoMUHYSL. CTPYKTYpY TIOKPBITHI H3y4alli METOJIAMH PEHTT€HOBCKOTO JI(PaK-
LIMOHHOT O aHAJM34, PACTPOBOM 7IEKTPOHHON MUKPOCKOIUH U PEHTTEHOCTIEKTPATIbHOIO MUKpOaHan3a. JKapocTolKoCTh
MOKphITHH KccnenoBanack B Teuenue 100 yacoB mpu Temneparype 700 °C Ha Bozmyxe. HccnenoBaHue MEXaHUUECKIX
CBOWCTB HOKPBITUI BKJIFOUAJIO UCTIBITAHWE HA MUKPOTBEPIOCTH IpH Harpy3ke 0,5 H 1 u3HaMBaeMOoCTb peKIMeE CyXOro
Tpenust ipu Harpy3ke 25 H. [o gaHHBIM peHTreH0(ha30BOro aHaM3a B COCTaBe TIOKPBITHS Mpeodiiaian peppoxpoM 1
HEOOJIBIIIOE KOJIMUECTBO OKcHyia amomuHus. [1o nanabem OJ1C aHam3a pacrpe/ie/ieHie 3JIEMEHTOB B IIOKPBITHH ObLIO
PaBHOMEPHBIM 110 TOJIIMHE MOKPBITHS ¢ KOHLIEHTparre xpoma okoito 60 at. %, xeneza — 30 at. % 1 amoMuHIs —
3,4 ar. %. Pe3ynbrarhl yKka3pIBarOT HA PABHOMEPHOE PACTIPEIeIIeHHE MEJKOIUCTIEPCHBIX YacTHI] OKCH/IA aTFOMIHISI B
00BEMe OCHKIEHHOTO ¢1051. [ToKazaHo, YTO METAUTMUYECKHIA TIOPOIIOK B YETHIPE pa3a akTUBHEE YUacTBYeT B (hOPMHUPO-
BAHWH TOKPBITHS 110 CPABHEHHIO C TpaHy/aMH. VcrbITaHue Ha >KapOCTOHKOCTh TIOKa3ajo, YTO ¢ POCTOM J00aBKH T10-
pouika Al,O3 B aHOIHOI cMecH CpeHssl CKOPOCTh BBICOKOTEMIIEPATYPHOTO IPHBeca 00PasLoB yBEIMUMBaIach. B 11e-
siom, tiprumMererre Cr—Fe—AlOs TIOKPBITHIA TTOBBIIIIACT JKAPOCTOMKOCTH cTamu 35 ot 2,4 10 4 pa3. CpejiHie 3HaYCHYs
kod(rIeHTa TpeHust TIOKPBITHI HaXOITHCh uanasone ot 0,76 o 0,83, ¢ MUHUMYMOM y 00pasiia, OCKIEHHOTO C
TIPUMEHEHHEM MUHUMATLHOM 1106aBKku Al,Os. V3H0C 06pasiioB MOHOTOHHO cHibkacs ot 3,3-10° 1o 1,8-10°5 mmv3/(Hom)
HPY YMEHBILICHUH KOHLICHTPALIMH OKCHJIa &JTFOMUHISI B aHOIHOM cMecH. B rieriom, Hanecenne Cr—Fe—Al,Os mokpbItuii
TIO TIPEJIOKEHHOM METO/IMKE TO3BOJISIET IOBBICUTH M3HOCOCTOMKOCTB TIoBepxHocTH ctai 35 ot 11 110 20 pas.
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Abstract

Cr-Fe-Al,05 coatings on steel 35 in a mixture of steel granules with chromium and alumina powders were
obtained by electrospark deposition. The structure of the coatings was examined by X-ray diffraction, scan-
ning electron microscopy and X-ray dispersion spectrometry. The oxidation resistance of the coatings was
examined for 100 hours at a temperature of 700 °C in the air. The investigation of the mechanical properties
of coatings included testing for microhardness at a load of 0.5 N and wear rate at dry friction mode at 25 N
load. According to X-ray phase analysis, ferrochrome and a small amount of alumina predominated in the
coating’s composition. According to the EDS analysis, the distribution of elements in the coating was uniform
over the coating thickness with a concentration of chromium about 60 at. %, iron — 30 at. % and aluminum —
3.4 at. %. The results indicate a uniform distribution of fine alumina particles in the volume of the deposited
layer. It is shown that the metal powder is four times more actively involved in the coating formation com-
pared to granules. The oxidation resistance test showed that with an increase in the addition of Al,Os powder
in the anode mixture, the average rate of high-temperature weight gain of samples increased. In general, the
use of Cr—Fe—Al,O; coatings increases the oxidation resistance of steel 35 surface from 2.4 to 4 times. The
average values of the coefficient of friction of the coatings ranged from 0.76 to 0.83, with a minimum in the
sample deposited with the use of a minimal additive Al,Os. The wear of the samples monotonically decreased
from 3.3-10°to 1.8-:10° mm?3/(N-m) with a decrease in the concentration of alumina in the anode mixture. In
general, the application of Cr—Fe—Al.O; coatings according to the proposed method makes it possible to
increase the wear resistance of the surface of steel 35 from 11 to 20 times.

Keywords: Cr—Fe—-AlOs, coating, electrospark deposition, wear, oxidation resistance, hardness.
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