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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHX PyOPHK: 81.09

Tema gucepranii:
1. TloBepxHeBe 3MillHEHHSI BTOPUHHUX CUJIYMiHiB METOIOM JIa3€pPHOi 06pPOOKHU

2. Surface strengthening of secondary silumins by laser treatment.

Pedepar:

1. O6'eKT mOCHiIKEeHb - IPOLIECH CTPYKTYPOYTBOPEHHS IIOBEPXHEBUX LIapiB ciiyiaBy AK8M3 nipu nazepHiit 06po0iij;
BIJINB OTPUMAHOI CTPYKTYPU Ha MEXaHiuHi i eKCIlyaTaliliHi BIaCTUBOCTI BTOPUHHOIO CHIIyMiHy. [Ipenmer
IOCTiIKEHDb - CTPYKTYPa, MEXaHIi4Hi i eKCIyTyaTaliiiHi BJJaCTUBOCTI BTOPUHHOTO amoMiHieBoro crnasy AKSM3 3
pi3HMM BMiCTOM 3aJi3a o Ta Iicst iMITyJIbCHOI J1a3epHOi 06poOKU. MeTa pob0TH - MiiBUILILEHHS TBEPIOCTi, MIlJHOCTI
Ta eKCIIyaTalliflHUX BJIaCTUBOCTEN NOEBTEKTUYHUX CUJIYMiHIB MeToamMu MouQiKyBaHHSI, TEPMIUHOI Ta J1a3epHOi
06po60OK. MeToau NOCiiKeHb: CIIEKTPabHUI aHai3 XiMiYHOro CKJIay CIJIaBiB, ONITUYHA MiKPOCKOIIis,
PEHTTE€HOCTPYKTYPHUA, PEHTT€HOCIIEKTPATIbHUN Ta PpakTorpadiyHni aHali3|u; BU3HAYE€HHS MiKPOTBEPAOCTI,
MiLIHOCTI, BiTHOCHOT'O BUJIOBXXE€HHS, OTIOPY BTOMHOMY PYMHYBaHHIO Ta 3HOLIYBAaHHIO, KaBiTalliliHOI Ta KOPO3ilHOI
crifikocTi. OTprMaHi pe3yabTaTy - BUBHAYEHO ONTUMAJIbHUI PEXKUM Ta BCTAHOBJIEHO 3aKOHOMIDHOCTI (POpMYyBaHHS
3MIIJHEHOTrO 1apy BTOPMHHOIO CUJIYMiHY B IIPOLECi iMITYJIbCHOI J1a3epHOi 06p0o6KU. OTPUMAHO 3aJI€KHOCTI BILJIUBY
3pOCTalYMX KOHLEHTpALil 3a/1i3a Ha MEXaHiuHi Ta eKCIUTyaTaliiHi Bj1acTuBOCTI criiaBy AK8M3 miciis

MoauikyBaHHs, TEPMiYHOi Ta J1a3epHOi 00poOOK. BcTaHOBIIEHO, 1110 J1a3epHa 00poOKa IIPU3BOAUTD [0 MiABUILEHHS



MIKPOTBEPIOCTI BTOPUHHOIO CUJIyMiHy B 1,6...1,7 pa3u, rpanulii MilfHOCTI - B 2 pa3u, rpaHuLli BATPUBAJIOCTI - B
cepenHbOMY Ha 35%, 3HOCOCTIMKOCTi B yMOBaX Cyxoro TepTs "MeTas o Mmetany” - B 1,5...2 pa3u, KOpo3iliHOI
CTilIKOCTIi B KHCJIOMY cepefoBUllj - Ha 2...3 TopsiAKuU. PesyabTaTl poO60TH NPOMIILINA IPOMUCIIOBY anpobatiito Ha AT

"Motop Ciu", TOB "YPII "Coto03". 'any3b 3aCTOCYBaHHS - MalIMHOOYYBaHHSL.

2. TThe object of research - processes of structure formation of surface layers of the alloy AKS8M3 during laser
treatment; the influence of the obtained structure on mechanical and service properties of the secondary silumin.
The subject of research - the structure, mechanical and service properties of the secondary aluminium alloy
AK8M3 with different iron content before and after pulse laser treatment. Purpose of the work - increasing of
hardness, strength and service properties of hypoeutectic silumins by means of modification, heat and laser
treatments. Research methods: spectral analysis of the alloys' chemical composition; optical microscopy, X-ray
diffraction, X-ray spectrum and fractographic analysis; determination of microhardness, strength, percent
elongation, fatigue fracture and wear resistance, cavitation and corrosion resistance. Obtained results - the
optimal mode has been determined and regularities of the strengthened layer formation of the secondary silumin
during the pulse laser treatment process have been established. Dependences of the increasing iron
concentrations' influence on the mechanical and service properties of the alloy AK8M3 after modification, heat and
laser treatments have been obtained. It has been established that laser treatment leads to the increase of the
secondary silumin's microhardness by 1.6...1.7 times, ultimate strength - by 2 times, endurance limit - in average of
35 %, wear resistance under conditions of dry friction "metal to metal" - by 1.5...2 times, corrosion resistance in
acid environment - by 2...3 levels. The work results have passed industrial approbation at JSC "Motor Sich",
Ukrainian-Russian Enterprise "Soyuz", Ltd. The area of application is machine building.
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