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1. TlinBuimeHHs (Pi3suKO-MeXaHIYHUX BJIACTUBOCTEN [TOBEPXHEBUX LIAPiB CTAJIEBUX BUPOOIB JIA3€PHUM Ta JIa3€PHO-

MiKpOHJIaSMOBI/IM JIETYBaHHAIM

2. Improving the physical-mechanical properties of the surface layers of steel products by laser and laser-
microplasma alloying

Pedepar:

1. B pucepTauiiHi poboTi Ha OCHOBI BUKOPUCTAaHHS MeTan0(pi3NYHNX TEOPil yIIPaBIIiHHS CTPYKTYPOYTBOPEHHSIM,
BUpillleHe HayKOBe 3aBJJaHHS IiJIBUIIEHHS PiBHS XapaKTE€PUCTUK KOHCTPYKTUBHOI MilJHOCTI (TPilliMHOCTINKOCTI,
MILIHOCTI, B'I3KOCTi py/iHyBaHHs1) IOBEPXHEBUX 111apiB BUPOOIB 3 KOHCTPYKLIMHUX CTajel, IpU JIa3ePHOMY Ta
KOMOIHOBaHOMY JIa3€pPHO-MiKPOILJIa3MOBOMY JIETYBaHHI IOPOMIKOBUMU CYMilIlaMy Ha OCHOBi XpOMY Ta peJIiTy, 3a
paxyHOK (pOpMYyBaHHS CTPYKTYPU BUCOKOJIETOBAHOTO MAPTEHCHUTY 3 PiIBHOMIDHMM PO3IOLiJIOM IMCIIEPCHUX
3MinHIOI0UMX (Pa3. BCTaHOB/IEHO BIJIMB TEXHOJIOTIYHUX PEXXUMIB IUX IPOLIECIB HAa 3MiHY CTPYKTYPHUX Ta
KOHLIEHTPALiHUX NTapaMeTPiB JIErOBaHUX 1apiB. lle mae MOXKIMBICTb IPOrHO3yBaTH Ta MiABUILYBATH PiBEHb
(i3MKO-MeXaHIYHUX BJIACTUBOCTEI NOBEPXHEBUX LIAPiB BUPOOIB 3 KOHCTPYKLiMHUX cTajnell. BcTaHOBEHO, 10 A1

($hopMyBaHHS Y IOBEPXHEBUX LIapax BUPOOIB 3 KOHCTPYKLIMHUX CTajlell CTPYKTYPU BUCOKOJIETOBAHOTO MapTEHCUTY



3 piBHOMIpHMM PO3MOijIOM IACIEPCHUX 3MILHIOIOUNX (a3, gKa 3abe3ledye BUCOKUN piBeHb (Pi3MKO-MEXaHIYHMX
BJIACTMBOCTE (TPILMHOCTIMKOCTI, MilIHOCTI, B'SI3KOCTI pylHYBaHHSI), IPOLIECH JIAa3€PHOT0 Ta KOMGIHOBaHOIO
J1a3epHO-MiKPOIJIa3MOBOTO JIETYBAaHHS, PEKOMEHI0BAaHO IIPOBOAUTH IIPU BeJIN4YMHI NOroHHOi eHeprii 300...450

Ik /MM (32 yMOB XapaKTepy NPOIIaBJIeHHs], 6JIM3bKOrO [0 TEIJIONPOBiIHICHOrO).

2. In the thesis on the basis of metal-physical governance theories of structure formation, set the impact of
variation mode process of laser and combined laser-microplasma alloying to change the physical-mechanical
properties of the doped layers of steel products, depending on the parameters of the structures that are formed in
these layers. This makes it possible to predict and improve the physical-mechanical properties of the doped layers
of steel products. Recommendations for the management of structure formation in laser and combined laser-
microplasma alloying have been given. For the formation of structures that provide a high level of physical-
mechanical properties of structural strength, it is recommended to carry out the alloying, at a value of linear
energy per unit length 300...450 J/mm. It is found that the combined laser and laser-microplasma alloying,
susceptibility to cracking due, concentration and structural changes that result in a sudden grainboundary
concentration gradient that promotes the formation of near-boundary zones of carbide phases, their clusters and
cause the formation of dense dislocation clusters aimed - local internal stress concentrators, and hence cell origin
and propagation of cracks.
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