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1. DopmoyTBOpEHHS BUPOOIB CKIafHOI (POPMHU HAHOCEKYHAHUMU JIa3€pHUMU iMITyJIbCAMHU.

2. Laser Forming by Nanosecond Pulses

Pedepar:

1. Inceprarnist npucBsYeHa po3po0OLii OCHOB MiJIBUILIEHHS NPOAYKTUBHOCTI i SIKOCTI JIa3€pHOI pO3MipHOI 06pOOKU
(pO3MipHOTrO BUAATIEHHS) BAXXKOOOPOOIIIOBAHMX MaTepiasiB. 3a JOIIOMOTI0I0 KOMIT'IOTEPHOTO MOJIETIOBAHHS Ta
IIPOBEJEHHS NOCiI)KeHb BCTAHOBJIEHO, 1110 IIpU JIa3epHOMY dpe3epyBaHHi BUPOOiB, 32 JOIIOMOI00 C(POKYCOBAHOTO
JIa3€pHOTO BUIIPOMiHIOBaHHS 3 MOJIYJ/IbOBAHOIO JOOPOTHICTIO, MAKCMMaJIbHA BEJIMUMHA NIPUITYCKY, 110 3HIMAETbCH,
MOXJIMBA NIpY 06pOOLi CUHTETUYHUX HAATBEPAUX MaTePiasliB, pyMHYBaHHS SIKUX BiIOyBA€TbCS 6€3 YTBOPEHHS
pinxoi daszu. Haiiripia sSKicTh Ta IPOAYKTHUBHICTE OOPOOKH CIIOCTEPIraeThcs Mpu 06poOIIi TYyronjaBKux Marepiasis,
sIKi 3a3HaIOTh B IIPOLIEC] JIa3epHOro HarpiBy (pazoBUX NE€PETBOPEHD TBEPAE TiJIO - PifjMHA - [1apa 3 NOAAJIbIINM
OCAPKEHHSIM (HEe KOHTPOJIbOBAaHMUM) [IPOAYKTIB PyVHYBaHHS Ha 06pO6JIeHy AiNSHKY NoBepxHi. Kpim Toro, 3a1exHo
BiJl pe>XMiB 0OpOOKH, y BUPOOIB 3 TyroIjIaBKMX MaTepiasiB, ClIoCTepiraeTbCs 3MiHa XiMi4HOTO CKlazy 06po6s1eHoi

noBepxHi. [IokazaHo, 110 MakcuMasbHa IPOAYKTHBHICTh (Ppe3epyBaHHS HAATBEPAUX TYyTrOIJIaBKUX MaTepiaiB



c(POKyCOBAaHUM JIa3€PHUM BUIIPOMIHIOBAHHSM 3 MO/YJIbOBAHOIO JOOPOTHICTIO JOCSITA€ThCS IPU YaCTOTi MO IS
Hkde 10k['1, mo 3a6e3nedye MiHiMalIbHY TPHBaJIiCTh JIa3epHUX iMITYJIbCIB. [Ipy 1IbOMY, 171 OTPUMAaHHS
MiHIMaJyIbHOI LIOPCTKOCTi 0Op06JIeHOI IOBEPXHi, 3HITTS Lapy MPUITYCKY HEOOXiTHO IPOBOAUTHU B [jBa IPOXOIHU
¢(OKyCOBAHOTO BUITPOMiHIOBAHHSI 110 OOPOOJIIOBaHiii 3aroTOBL i3 3pyLIEHHSIM TOYOK (POKYCYBaHHS Ha KOXKHOMY
[IpOXOfi.

2. The increase of productivity and quality of laser processing of intractable materials is discussed in this thesis. It
was established numerically and experimentally that at laser milling of intractable materials by means of Q-
switched lasers the maximum thickness of removed material could be achieved, even with materials that do not
form liquid phase at laser heating. The worst productivity and quality of laser processing was observed for hard-
to-melt materials that undergone phase transformations from solid state to vapor with further uncontrolled
deposition of erosion products on workpiece surface. Moreover, the chemical composition of surface layers
changes depending on laser processing regimes. It was shown that maximum productivity of laser milling of
intractable materials could be achieved at laser pulse frequencies lower than 10 kHz that enable longest pulse
duration. In order to obtain the lowest surface roughness it is necessary to process each surface element twice
with subsequent changing of focal position at each laser pass.
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