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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 55.20.15.13
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1. DopMOyTBOpPEHHS IPOCTOPOBUX METAaJIeBUX KOHCTPYKIIiil JIOKAJIbHUM JIa3€PHUM HarpiBaHHSAM

2. Generation spatial metal construction by local laser heating

Pedepar:

1. Incepranis npucBsyeHa po3pobIeHHIO BUCOKOIIPOAYKTUBHOTO, THYYKOT0, 3 BUCOKUM PiBHEM BiJITBOPIOBAHOCTI,
IIPOLIECY BUTOTOBJIEHHS METAJIEBUX KOHCTPYKILil CKJIaAHOI IPOCTOPOBOi KOHPIrypaliii, B TOMy YMCJli JOBTOMIpHHUX,
MiABUILEHOI )KOPCTKOCTI, 3aCTOCYBAHHSIM JIa3€PHOTO JIOKAJIbHOTO HarpiBaHHs. PO3p0671€HO HOBUM METO[,
IBOIIPOMEHEBOT0 JIa3epHOro GOPMOYTBOPEHHS BUPOOIB 3 JIMCTOBUX MaTepiasiB, IKUl 3HAUHO PO3LIMPIOE
MOXJIMBOCTI ITPOLIECY Ta MiJBUIIY€E 0r0 KEPOBaHICTh. BCTaHOBJIEHO, 110 OCHOBHMMH IIapaMeTpaMu Mpolecy
J1azepHOro (OpMOYTBOPEHHS BUPOOIB 3 METAJIEBUX JIMCTIB, SKi BU3HAYAIOTh IPOAYKTHUBHICTb, IKICTb Ta BapTiCTh
00pOOKY €: MOTY)XHICTb JIA36PHOTO BUIIPOMIHIOBAHHSI, PO3IIOiJl €Heprii B epepisi IpoOMeHI0, po3Mip 30HU
(OKyCyBaHHS Ta MIBUJIKICT ii IepeMillleHHs, KiJIbKiCTb TEIJIOBUX JKepeJl Ta XapaKTep iX B3aEMHOT0 po3TallyBaHHS,
KiJIBKiCTb LIUKJIiB HarpiBaHHs. MaTeMaTUYHUM MOZEJIIOBAHHSM NpoLecy (POPMOYTBOPEHHS BCTAHOBJIEHO, 110
KepyBaHHS PO3MOJiJIOM iHTEHCUBHOCTI BUITPOMiHIOBAHHS 103BOJIsI€ 3HAYHO €(EKTUBHIllle BUKOPUCTOBYBAaTH

€HEeprilo JIa3epHOro IIPOMEHIO Ta SIBJISIETHCS MOTY>XHUM (PaKTOPOM YIIPaBIIiHHS ITpoLecoM. JloBesieHo, 1o IJ1s



NiABUILEHHS IPONYKTUBHOCTI Ta IKOCTi (POPMOYTBOPEHHS BUPOOIB 3 JIMCTOBUX MaTePialiB, HOLiIBHO
BHMKOPHCTOBYBAaTH CIlelliajIbHU "MiIKOBOMOAIOHMI" PO3ITOAil iIHTEHCUBHOCTI B 30Hi (DOKyCYBaHHS, a [1Jis1 JUCKOBUX
BHPOOIB 3aCTOCOBYBAaTH PiBHOMIpHUI PO3IIOJiJ TEIIOBOro IOTOKY. HanpalpoBani pekoMeHaallii om0

BIIPOBAI’)KEHHSI I0TO Y BUPOOHULITBO

2. Dissertation is devoted to elaboration of highly productive, flexible method of generation spatial metal
construction, including long-measuring construction, construction with high rigidity using local laser heating.
New dual-beam laser forming method is developed. This method appreciably widened possibility of laser forming
process, raise manageability of it, allows producing awkward shape construction with efficient production of high
thickness metal sheet. This method doesn't need expensive special equipment. Was determined that the main
parameters (which are determinative for productivity, quality and cost) of laser forming process are: power of laser
beam, energy distribution, focal spot size, velocity of beam movement, quantity and relative position of thermal
sources, number of heating cycle. Mathematical simulation of laser forming process determines that energy
distribution is effective controlling factor. To productivity improvement and quality of laser forming of sheet
material, is reasonable using special horseshoe-shaped energy distribution in focal spot. And for disks - use steady
heating on closed trajectory. The main regularities of laser forming process are determined. Recommendations of
manufacturing application of laser forming are gained.
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