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Moga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 55.20.17

Tema guceprauii:
1. TexHosoriuHe 3a6e3e4eHHs SIKOCTi TIOBEPXHEBOTO Lapy JeTajeil KOMOiHOBaHOIO JIa3€PHO-YJIbTPa3ByKOBOIO

06pO6KOI0

2. Technological ensuring of the quality surface layer of parts by combined laser-ultrasonic treatment

Pedepar:

1. B pucepTauiiiHiil po60Ti 3alIPOIIOHOBAHO CNOCI6 KOMOIHOBAHOI J1a3€PHO YIbTPA3BYKOBOI 3MilIHIOBAaJIbHO-
037100J110BaIbHOI 00pOOKM MeTasliB Ta METOJIMKHU 3 [iTTPUMaHHSIM IIOCTiHOI TeMIIepaTypu B 30Hi Aii 1a3epHOro
IIPOMEHS, 11O JJO3BOJISIIOTh OTPMMATH PiBHOMIPHY IMIMOMHY 3MiLIHEHHS Ta YHUKHYTHA HE6a>KaHOro IIeperpiBy i
OIJIaBJIEHHS CKJIAJHUX 33 KOHCTPYKIIi€IO Ta KPalOBUX 30H 0O6POO6JII0BAHOI [IOBEPXHI, 3SMEHIIYIOUU BUTPAYEHY
MOTYKHICTb IPKEPEJIa XUBJIEHHS 32 PaXyHOK BUKOPHCTaHHS aBTOMATU30BaHOI CUCTEMHU KOHTPOJIIO TEMIIEPATYPU B
OIIPOMiHEHill 30Hi, a TAKOX yJIbTPa3ByKOBOTro JedopMaliiliHoro 3mMillHeHHS 6araTo60MKOBUMH HAKOHEYHUKAMMU, 1110
II03BOJIsIE€ MOJIIMIINUTY SKiCTb IOBEPXHEBOTO MIAPY Ta MiIBULIUTY NPOAYKTUBHICTb IIPOLIECY TEPMOAE(POPMaLIIFHOTO
3MilIJHEHHS i 035,006/II0BaHHS BEJIMKOrabapuTHUX JeTasell. BcTaHOBJIeHO BIJIMB PesKMMiB KOMOGIHOBaHOI J1a3epHOi Ta

HACTYIIHOI yJIbTPa3BYKOBOI 3MilJHIOBaIbHO-03/100J10BajIbHOI 0OpPOOKM Ha OCHOBHI 3aKOHOMIPHOCTI 3MiHU



Mikpopesnbedy, CTPYKTYPH, TBEPAOCTI, BEIMYMHMU i XapaKTepy PO3NOiNy 3aJIUIIKOBUX HAIIPY>KEHb, a TAKOK 3HOCO-
Ta KOPO3iHO] CTI!IKOCTi CTaseBux AeTaseil. Ha OCHOBI pe3ysbTaTiB MOLIETIOBAHHS Ta €KCIIEPUMEHTAIBHUX
IIOCTIiIXeHb PO3POO6JIEHO aJITOPUTM BUBHAUYEHHS BXiTHUX TEXHOJIOTIYHUX PEXXUMIB KOMOIHOBAHOI JT1a3epHO-

y/IbTPa3ByKOBOI OOPOOKM CTaJIeBUX JeTajiell 3a PO3/iIbHOIO CXEMOIO.

2. In the thesis a method of the combined laser-ultrasonic hardening and finishing treatment of metals and
techniques for maintaining a constant temperature in laser beam processing zone are suggested. It is possible to
obtain a uniform depth of hardening and avoid undesirable overheating and melting of complex shapes and edges
of the treated surface. Moreover, the consumed power source capacity was reduced by means of automated
irradiated spot temperature control system. Technology of ultrasonic strain hardening using multi-pins heads that
allows to improve the quality of the surface layer and increase the productivity of the thermo-deformation process
hardening and finishing of large parts was suggested as well. The effect of the processing regimes of the combined
laser and subsequent ultrasonic hardening and finishing treatment on the basic laws of microrelief formation,
structure, hardness, the magnitude and distribution of residual stresses as well as wear resistance and corrosion
resistance of steel parts was established. Based on the simulation results and experimental research, the algorithm
for definition of the processing regimes for the combined laser-ultrasonic treatment of steel parts is developed.
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