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SiCtaVC

2. Increasing of the abrasive wear resistance of aluminum alloys by forming coatings strengthened by SiC and VC
carbides

Pedepar:

1. Inceprauiiina po60Ta IPUCBIYEHA BCTAHOBJIEHHIO 3aKOHOMipHOCTE! (POPMYBaHHS CTPYKTYpPU [TOBEPXHEBUX
1apiB alOMiHi€BUX CIJIABiB LJIIXOM iX Jla3epHOro MoauQikyBaHHs yacToukamu Kap6inis SiC Ta
BHCOKOIIBU/IKICHOTO ra30I0JlyMEeHeBOro HallujleHHs IOKPUTTIB 3 10JaBaHHIM Kap6inis VC, K ajibTepHaTUBHUX
CIIOCO6iB 3MIilIHEHHS /1J1 3aMiHU rajabBaHiYHOTO XPOMYBAHHS, Ta OL[iHIOBAaHHS iX 3HOCOCTIMKOCTI 3a BUIIPOOYyBaHb
SKOPCTKO 3aKpillJIEHMM Ta HE3aKPiIllJIeHUM abpa3rBaMHu, a TAKOK KOPO3iliHO-€JIEKTPOXiMIYHUX BJIACTUBOCTEN Y
BOAHMX cepenoBuiax 3 PH=7. OnTumizoBaHO pexxum jia3epHOro Monr@ikyBaHHs oBepxHi yacToukamu SiC
(moroHHa eHepris 740...1100 [I>x/cMm), iKWt 1aB 3MOTy OTPUMATH 3HOCOCTINKi Komno3uTHi mapu Al - SiC 3aBTOBIIKA
10 1,5 Mmm. Ha OCHOBi KOMITJIEKCHUX JOCJIiIKEHb BCTAHOBJIEHO BILIUB K po3MipiB Kap6iniB VC, Tak i HasBHICTb
KO0AJIbTy Y IOKPUTTSIX, OJleP>KaHUX BUCOKOIIBUAKICHUM ra30M10JlyMEHEBUM METOIOM, Ha iX KOPO3iliHy TPUBKICTb,

3HOCOCTI/KICTb Ta BCTAHOBJIEHO ME€XaHi3M 3HOLIYBAaHHS 32 Pi3HUX YMOB BUIIPOOYBaHb. 3ilICHEHO pPaH>KyBaHHS



CIIOCO6iB TIOBEPXHEBOT0 3MilJHEHHS aJIIOMIHI€BOTO CIJIaBYy BiIHOCHO HE3MILIHEHOTO 32 BEJIMYMHOIO 3HOCY 32 Pi3HUX
YMOB BUIIPOOYBaHb, KOPO3ilHOIO TPUBKICTIO, a TAKOX iX €Hepro3aTpaTHICTIO Ta eKOJIOTiYHOI0 6e31eKol0. BussieHo,
110 [1J151 MiABUILEHHS 3HOCOCTIMKOCTI 3a BUIIPOOYBaHb )KOPCTKO 3aKpilyleHMM abpa3uBoM e(deKTUBHillle, HixK
raJibBaHigYHe XPOMYBAHHS, € €KOJIOTIYHO Oe3leyHe Ja3zepHe MoandiKyBaHHs YacToukamu Kapoiny SiC, sike
TOJIiNIIYe 3HOCOCTIHKICTh HeMOAU(IKOBAHOTO CIJIaBy B 93 pasu, TOJi 4K 3a BUITPOOYBaHb HE3aKPillJIEHUM
abpa3rBOM - BUCOKOUIBUKICHE Ta30I10JlyMeHeBe HallllIeHHs! [IOKPUTTIB 3 Kap6inom VC, sike mifBuiiye
3HOCOCTIMKICTb ajyitoMiHieBOro criasy B 7-9 pasiB. KiouoBi cyioBa: anoMiHieBi criasy, Ja3zepHo MoauQikoBaHi
mapu, Kap6iJy KpemHilo, IOrOHHA €Hepris, BUCOKOIBUAKICHI ra30MoyMeHeBi MOKPUTTS, Kap6if, BaHaTo,
BKJIIOUEHHS KOOasbTy, 3HOCOCTIMKICTb, SJKOPCTKO 3aKpilljieHni1 abpa3uB, He3aKpiljleHni! abpasus, KOPO3iliHa

TPUBKICTb.

2. The dissertation is devoted to establishing the laws of the surface layers structure formation of aluminium alloys
by laser modification with SiC particles and high-speed flame spraying of coatings with the addition of VC, which is
proposed as alternative hardening methods compared to galvanic chromium plating. In addition, the wear
resis-tance of strengthened layers by testing using a rigidly fixed and not fixed abrasive, as well as their corrosion-
electrochemical properties in aqueous media with pH=7 were estimated. To obtain wear-resistant Al — SiC
composite layers up to 1.5 mm thick the regime of laser modification of the surface by silicon carbide particles was
optimized in the range of 740...1100 J /cm of the linear energy input. Based on the complex of studies, the influence
of both the sizes of vanadium carbides and the presence of cobalt inside the strengthened layers obtained by high-
speed flame spraying on the wear resistance and a wear mechanism under various test conditions were
established. The methods of surface hardening of B95 aluminium alloy were ranged relative to unstrengthened
alloy by the wear resistance level under various test conditions, as well as their energy consumption and
environmental safety. It is revealed that to increase the wear resistance at testing with fixed abrasive,
environmentally friendly laser modification of the alloy surface by SiC particles is more effective than galvanic
chrome plating. At its using the wear resistance of the strengthened layers increases by 93 times relative to non-
modifications alloy. At wear testing with a not fixed abrasive, the coating using high-speed flame spraying by the
VC particles was more efficiently increased the wear resistance of an aluminium alloy (up to 7-9 times). Keywords:
aluminium alloys, laser-modified layers, silicon carbide, linear energy input, high-speed flame coatings, vanadium
carbide, cobalt inclusions, wear resistance, rigidly fixed abrasive, not fixed abrasive, corrosion resistance.
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