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Pazpaborana MeTonuKa U yCTaHOBKA AJISl HCTIBITAHUI MaTepHaIoB Ha CTOMKOCTD K ra30a0pa3uBHOMY H3-
HAIIMBAHUIO NTPH HOPMaJbHOU 1 noBbIeHHBIX A0 1000 °C TeMmneparypax. Pe3ynpTaTel HCIIBITAHUN MTO3BO-
JSIFOT cAenaTh 000CHOBAHHBIN BBIOOP HAIUIABOYHBIX MAaTEPHAJIOB Ul BOCCTAHOBJIEHHS pab0uuX ITOBEPXHO-
CTei JeTasneil TATOAyThEBhIX MAIIH, TPOMBIIUIEHHBIX BEHTUISTOPOB, 3aCHITHBIX YCTPOICTB JOMEHHBIX T1e-
Yeid, ra30TypOMHHBIX YCTaHOBOK M JPYyroro obopynoBanusi. OnpeaeneHbl 3aBUCHMOCTH BEJITMYMHBI N3HOCA
HEKOTOPBIX HAIUIaBJICHHBIX CIUIAaBOB OT TEMIIEPATypbl HUCIBITAHHH, CKOPOCTU ra30a0pa3sMBHOTO MOTOKA M
yTJa ero aTaku MoBepXHOCTH 00pa3ioB. [loka3aHo, 4TO B yCIOBHSIX BHICOKOTEMIIEPATYPHOTO ra30a0pa3uB-
HOTO M3HALIMBAHUS TP MaJIbIX yIiIaX aTaKd U MOBBIILIEHHON CKOPOCTH a0pa3uBHBIX YACTHI] LIEIECO00pa3Ho
MPUMEHEHHUE IBTEKTUUECKUX CIUIaBOB C MOHM)KEHHBIM COAEPKaHHEM JOPOrOCTOSIINX KapOna000pa3yomux
3JIEMEHTOB U YIJTIEpOJia, a P OOJBIINX YITIaX aTaKU ¥ HU3KOCKOPOCTHOM a0pa3uBe — KAPOCTOHMKUX U Ka-
POTIPOYHBIX CTaJiell ayCTEHUTHOTO KJ1acca. Y CTAaHOBIIEHO, YTO HAMOOJBIIEH CTOMKOCTHIO K Ta30a0pasuBHOMY
W3HAIIMBAHUIO IPH HOPMAIbHOW TEMIIepaType CpeAr MCIBITAHHBIX 00JIagaeT 3apyOeKHbIH HaIlIaBICHHBINR
crutaB 600X2367M7B2C2DT, xapakTepu3yOUIHics CaMbIM BEICOKAM YPOBHEM JIETHPOBAHUS M 00BEMHOM
nonedt ynpousstonux ¢a3. [Ipu nmossimeHnn TemMmeparypsl ucnsitanuid 10 600 °C ero M3HOCOCTOHKOCTh
CHUXaeTcs B 2,5 pasa, ycTymnas moka3aTeo dKcinepuMenTanbHoro criaBa 280X 14H6I°'6M3T2b2. Metonom
3JIEKTPOHHO-MOHHON MHUKPOCKOIIUU M3YYEHbI MPOLECCH] JECTPYKIMY TOHKHUX ITOBEPXHOCTHBIX CJIOEB CILIA-
BOB, TIO3BOJIMBIINE OLEHUTH BIUSHUS MX CTPYKTYPHO-(Aa30BOTO COCTaBa HA MEXaHM3MBI BEICOKOTEMIIEpa-
TYpHOTO M3HAIMBaHUA. V3yueHune xapakrepa uzHamuBanus craBa 280X 14H6I'6M3T2b2 nmoka3zano, 4yTo
MoJI yJlapHBIM BO3AEHCTBHEM abpa3uBa MPOUCXOAUT (GOPMHUPOBAHHME TPELIMH B IUIACTUHYATHIX KapOuaax
MesC;, u Me7Cs, o1HaKo BBICOKAs INTACTHYHOCTD JIESTMPOBAHHOTO HUKEJIEM ayCTEeHUTa CHUXKAET BEPOSITHOCTD
BBIKpaIINBaHus 00pa3yromuxcst ockoJkoB. [1pu atom menkue kapoust (Ti,Nb,Mo)xCy u Mo,C koMmakTHON
($OpMBI cIEPKUBAIOT MJIACTHYECKYIO AeopMalHio ayCTCHUTHO-KapOUTHOH SBTEKTHKH 0€3 pa3pyIeHNSI.
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Abstract

We developed a methodology and setup for testing materials for resistance to gas-abrasive wear at normal
and elevated temperatures up to 1000 °C. The test results allow us to choose welding materials for restoring
the working surfaces of components in drawbench machines, industrial fans, charging devices for blast fur-
naces, gas turbine installations, and other equipment. We determined the wear rate of certain welded alloys
based on the test temperature, gas-abrasive flow velocity, and the attack angle of the specimen surface. We
elucidated that under conditions of high-temperature gas-abrasive wear at small attack angles and increased
velocity of abrasive particles, it is advisable to use eutectic alloys with reduced content of expensive carbide-
forming elements and carbon. At large attack angles and low-speed abrasion, heat-resistant steels and heat-
resistant austenitic-class steels are recommended. Among the tested materials, welded alloy
C6,0Cr23Nb7Mo7W2Si2VT exhibited the highest resistance to gas-abrasive wear at normal temperature,
characterized by the highest level of alloying and a volumetric fraction of strengthening phases. As the test
temperature increased to 600 °C, its wear resistance decreased by 2.5 times, indicating inferior performance
compared to the experimental alloy C2,8Cr14Ni6Mn6Mo3Ti2Nb2. The destruction processes of thin surface
layers of alloys were studied using electron-ion microscopy, allowing us to assess the influence of their struc-
tural-phase composition on the mechanisms of high-temperature wear. The study of the wear characteristics
of alloy C2,8Cr14Ni6Mn6Mo3Ti2Nb2 revealed that under the impact of abrasive, cracks form in the plate-
like carbides MesC, and Me;Cs. However, the high ductility of nickel-alloyed austenite reduces the likelihood
of splintering of the formed fragments. Additionally, fine compact carbides (Ti, Nb, M0)xCy and MoC re-
strain plastic deformation of the austenitic—carbide eutectic without causing destruction.

Keywords: testing methodology, gas-abrasive wear, temperature, wear resistance, welded alloy, structure,
carbides, austenite.
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