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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 81.33.07

Tema gucepranii:

1. IlizBuIeHHS KOPO3iMHOI CTIIKOCTi CTasneil npu yla3epHiil 06poo1i

2. Increasing of Corrosion Stability at Laser Processing

Pedepar:

1. O6'eKT BOCIiIPKEHHS: IPOLIEC KOPO3ifHOTrO pyIHYBaHHS METaliB Micjsl 06po6IeHHSI KOHLEHTPOBAaHUMU
[IOBEPXHEBUMHU JKepeslaMu eHeprii. MeTa po60oTHU: NMigBUIIEHHS] KOPO3iliHOI CTIIKOCTi NIOBEPXHi HEJIETOBaHUX i
HU3bKOJIETOBAHUX CTaJlell 32 paXyHOK BIOCKOHAJIEHHSI METO[IiB JIa3epHOI ITI0BepxXHEBOI 06pobKu. MeTtonu
IOCJIIPKEHHS: PO3PaXyHKOBO-aHAJIITUYHi, TEOPETUYHI Ta €KCIIEPUMEHTAJIbHI METOAX, 30KpeMa KBaHTOBO-
MEXaHiYHUI Ta TEPMOAMHAMIYHUIN aHali3, 32CO0U €JIEKTPOHHOI Ta ONTUYHOI MiKpPOCKOIIii, FpaBiMeTpUYHi
MeTogaMu. TeopeTHydHi i IpakTUYHi pe3yJbTaTh: NO0YLOBAaHO TEOPil0 B3a€MOJii 1Ta3€PHOrO MPOMEHS 3 IOBEPXHEI0
METaJliB Ta OOI'PYHTOBAHO BUKOPHCTaHHS JIIHIHHOTO HEOJHOPIAHOTO PiBHSHHS TEIJIONPOBIIHOCTI; BCTAHOBJIEHO, 110
JlazepHa 06po0OKa CYTTEBO BIJIMBAE HA PO3IIO/iJ IOBEPXHEBOI €Heprii; eKClIepUMEHTaIbHO MiATBEPAKEHO, 1110
o671acTi Ha MexXi He06pO6IEHOTO MaTepiany i CTPyKTYPHO MOIU(PIKOBAHUX [iJISIHOK, & TAKOX 00JIaCTi IEPEKPUTTSI
30H TEPMiYHOTO BILIMBY MalOTh 3HIKEHY KOPO3iliHy CTiliKiCTh; po3p06JeHa METOAMKA PO3PaXyHKy IIapaMeTpiB

npoliecy jazepHoi 06pooku. HoBu3Ha oTprMaHuX pe3yJbTaTiB: BCTAHOBJIEHO 3aJ1€5KHICTh KOPO3iiiHOi aKTUBHOCTI



IIOBEPXHi MeTaJliB Bif] peXXMMY Jla3epHOi 00pOOKH; BIEpPIIE NPOBEIEHO JOCIiIPKEHHS 3MiHU TEPMOIUHAMIYHOTO
CTaHy [TIOBEPXHEBOTO I1apy MeTaJIiB MicJisl JIOKaJIbHOI TepMiYHOi 06POOKY; BIiepliie BUSBIEHO 3aKOHOMipPHOCTI
dopmyBaHHs MOAM(DIKOBAHOrO APy I0BEPXHi MaTepialiB i3 MigBUIIEHUM 3HaYeHHIM eHeprii akTuBaujii. CTymiHb
VIPOBAIXEHHS: PO3PO0JIEHUI MeTOM, 0OpPOOKU BIIPOBAIKEHO HA BUPOOHULITBI; Pe3yJIbTaTU JUCEPTALiHOI po60TH
BHUKOPHCTOBYIOTHCSI Y HABYAJIbHOMY IIPOLIECi; METOAU Ta O6GJIaIHAHHS BUKOPUCTOBYIOTHCS [IPU BUKOHAHHI HAYKOBO-

IocainHuX poobiT cTymeHTiB. Cdepa (ranysb) BUKOPUCTAHHS: MalIMHOOYIYBaHHSI.

2. The purpose is the process of corrosion of metal surface after treatment with concentrated energy sources. The
object is increasing of the corrosion resistance of the surface of unalloyed and low-alloy steels by improving the
methods of laser surface treatment. Methods of research - computational and analytical, theoretical and
experimental, in particular, quantum mechanics and thermodynamic analysis, electronic and optical microscopy,
gravimetric methods. Theoretical and practical results: it was constructed a theory of the interaction between
laser beam and the surface of metals and it was justified the using of the linear inhomogeneous heat equation, it
was found that the laser treatment significantly affects on the distribution of the surface energy; it's
experimentally confirmed that the area on the border of the raw material and structurally modified sites as well as
thermal overlapping areas have reduced corrosion resistance; it was developed the method of calculating of laser
machining process parameters. The novelty of the results: it was found the dependence of the metal surface
corrosion activity on the mode of laser treatment; the first time there were researched changes in the
thermodynamic state of the metal surface layer after local heat treatment; the first time there were investigated
regularities of a material modified surface layer formation with a higher activation energy. The degree of
implementation: The developed method implemented in the production process, the results are used in the
educational process, methods and equipment are used in carrying out the research work of students. The area of
use is engineering.
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