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1. OcHOBM pPO3POOKU TEXHOJIOTIYHUX 32C00iB MigBUIIEHHS €(PEKTUBHOCTI JIJa3ePHOI O6POOKH.

2. Fundamentals of the development of technological means of efficiency of laser treatment increase.

Pedepar:

1. Inceprarnist npucBsYeHa po3pooLii OCHOB MiJBUILIEHHS NPOAYKTUBHOCTI i SIKOCTI 1a3epHOi TexHoJorii (Rapid
Prototyping, 3BapioBaHHS, pi3aHHs, CpalibyBaHHS Ta iHIIKX). 32 JOIIOMOI0I0 KOMII'IOTEPHOTO MOJIETIOBAaHHS Ta
IIPOBENIEHH [OCJIiIKEHb 3aC06aMU IJIaHYBAaHHS €KCIIEPUMEHTIB BCTAHOBJIEHO, 110 €AVHUM MIJISIXOM i BUILEHHS
IIPOAYKTUBHOCTI Ta SIKOCTI JIa3€pHOI TeXHOJIOTI (6€3 MiABOLy N0JaTKOBUX IKEpeJsl eHeprii y 30Hy il cpOKyCcOBaHOro
JIa3€pHOTO BUIIPOMiHIOBAHHS) € KEPYBAHHS 3aKOHOM PO3IOJIily T'YCTUHY €HEPrii y 30Hi 06pooku. [Ipryomy,
HaWOi/IbII TPOCTUH LJISIX BUPILIEHHS 3a/a4i € J0aTKOBe CKaHYBaHHS JIa3€PHOT'O BUIIPOMiHIOBaHHS. CyMiCHO 3
ONTUMi3allielo peXXUMiB 0OpOOKHM, BIIJIMBAIOUYM Ha 3aKOH CKaHYBaHHSI, MOXKJIMBO BIJIMBAaTH Ha po3MipH, yac
icHyBaHHS BaHHU PO3IUIaBy, LIMPHHY Ta LIOPCTKICTb NOBEPXHI pidy Ta iHme. KpiM TOro, Kepyrodu pexkuMmamu
J1a3epHOi 06POOKM MOXJIMBO YHUKHYTU BILIMBY aHi30TPOIMI] TENI0(pi3sNiyHUX BIACTUBOCTEN MaTepiasiB, sKi

00pOOGIIOIOTHCS, Ha SIKICTh orepaliii. Po3pobiieHi MeToguKy Ta NPUCTPOI L03BOJISIIOTh BU3HAYATH TEMIIEPATYPHI



3aJ1€5KHOCTI ONTUYHUX BJIACTUBOCTEN MaTepiaiB, siki 00pOOIISIIOTHCS, Ta BECTU MOHITOPUHT npouecy. [
PO3paxyHKY ONTUMAaJIbHUX KOHCTPYKILIil OCBITJII0BAaYiB TEXHOJIOTIYHUX JIa3epiB po3pobiieHa po3paxyHKOBa
METOJIMKA, SIKa [JO3BOJISIE aleKBAaTHO BU3HAYaTH PO3IIO/IiJ CBIiTJIa JIaMII CTajlaxy I10 [TOBEPXHi aKTUBHOI'O €JIEMEHTY,
K.K.Jl CACTEMU OCBIiTJIEHHS Ta iHIIe. B po60Ti HABOAATHCS aJITOPUTMH, SKi JO3BOJISIIOTh IEPETBOPIOBATU I1JIOCKI
300paxkeHHs (reorpadiuni kaptu, poTorpadii Ta iHme) B ix ncepno 3-x BUMIpHi 06pasy, siKi (B IOJAIbLUIOMY) MOXKYTb
OyTy BUKOPUCTaHI [J1s1 BilTBOPEHHS y CUCTeMax IBUIKOTO IPOTOTUILYBaHHS. HaBeneHo psp NpukiaziB peasnizaii
CTBOPEHOTO YCTAaTKYBAaHHSI Ta TEXHOJIOTIH (LIBUAKOTO NPOTOTUITYBaHHS, pi3aHHS, CBEPJIEHHS], 3BapPIOBaHHS Ta

iHIIe), y IKUX BUKOPMCTAHO PO3POO6JIEHI METOIU Ta IPUCTPOI.

2. This dissertation is dedicated to the development of scientific background of the increase of productivity and
quality of laser processing technology (Rapid prototyping, welding, cutting, scribing etc.). By means of numerical
modeling and experiment planning it was established that management of the distribution of energy density is the
only way to raise the productivity and quality of laser processing. Moreover, the easiest way to solve this task is to
employ additional scanning of laser beam. By affecting the scanning law, along with the optimization of processing
regimes, it is possible to manage the dimensions and time of existence of the melt pool, kerf's surface roughness
etc. What is more, management of laser processing regimes helps to avoid the influence of anisotropy of thermo-
physical properties of the workpieces on the quality of the processing. Methodology and equipment that has been
developed let us to determine temperature dependencies of optical properties of workpieces and monitor
manufacturing process. In order to calculate optimal configuration of illuminators for technological lasers there
was developed a numerical algorithm that lets to determine the distribution of light from flash-lamps towards the
surface of active medium, coefficient of efficiency of the illumination system etc. Algorithms that convert plane
images (maps, photos etc.) into pseudo-3D images that could be used later for their further reproducing in Rapid
Prototyping systems are presented as well. Several examples of the designed equipment and technologies (rapid
prototyping, cutting, drilling, welding etc.) where the developed methods and technological units were used are
described in details.
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