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Tema guceprarii:

1. MaTemaTrnyHe MOJIEIIOBaHHS TOBEPXOHb 00'EKTIB aBialliliHOI IPOMMCIIOBOCTI | MAIIMHOOYiBHUX JleTael Os
peasnisauii Ha 3D npuHTEpI

2. Mathematical modeling of aviation industry objects surfaces and machine-building parts for 3D-printer
implementation

Pedepar:

1. luceprauiiiny po60Ty IPUCBIYEHO PO3POOLi METOiB MOEIOBAHHS TPUBUMIPDHUX FT€OMETPUYHUX O0'€KTIB i
peasizanii mo6ygoBaHMX PiBHSIHb IOBEPXOHb 00'€KTIB aBialiliHOI TPOMUCIIOBOCTI i MAIIMHOOYIiBHUX JeTajel Ha
3D-npuHnTepi. 3a gonnomoroio R-QyHKIill po3p06JIeHO aIrOPUTMU IIOETANIHOI MOOYJOBM MaTEMaTUYHUX MOZesen
MalMHOOYIiBHUX AETajel, cepe, SKUX: MHEKHU 3 IIOCTIHUM i 3MiHHMM KPOKOM 3aKPYTKH, ITHEKOBi 3aBUXPIOBaYi,
TPYOU 3 JIOKAJIbHOIO 3aKPYTKOIO i CKPY4€eHi TPyOU CKJIQJHOTO NePEePi3y 3i CTIHKOIO 3aaHOi TOBIUHU. JlOCTiIKeHO

METOJ, T00YA0BY PiBHSIHb TEOMETPUYHUX 00'€KTIB, 1110 MaIOTh TPAHC/ISILINHUY | nuKIidYHUE Tun cumeTpii B 3D. Llei



MeTo[; 6yB BUKOPMCTAHUM 7151 TOOYOBY PiBHSHb BiIKPUTHX i HaliB3aKPUTHX POOOUYMX KOJIIC BifJLIeHTPOBUX HACOCIB
3 pafiiabHUMU i KpUBOJIIHIHMMY JIOTIaTKaMU. 3a JOTIOMOIOI0 KOHCTPYKTHUBHUX 3aC00iB Teopii R-QyHKii
PO3p006JI€eHO MeTOAM 1100y I0BY PiBHSIHb IOBEpXOHb BINJIA pisHux Tumnis. IIpu no6ynosi piBHsIHb NoBepXoHb BITJIA
3aCTOCOBYBABCS OJIEHAIHT HA KapKaci. [1o6yn0oBaHO PiBHSIHHS IOBEPXOHb PAKET-HOCIIB i MaKeTa KOCMiYHOTO
Kopabsis. [TobynoBaHi MaTeMaTH4Hi Mozesti 06'eKTiB aBialiiiHOI TPOMUCIIOBOCTI i MAIIMHOOYIiBHUX JeTajen
peasizoBaHi Ha 3D-nipuHTepi B IHCTUTYTI Ipobem MamnHOOYAyBaHHS iM. A. M. ITinropaoro HAH Ykpainu.
JJOCTOBiIpHICTh OTPUMAHUX PE3YJITATIB, iX aIeKBATHICTh IPOEKTOBAaHUM 00'€eKTaM IiITBEPIKYEThCS Bidyasisaliieto
4K B yMOBax ekcIulyaTauii nporpamu RFPreview, Tak i peasnisanieto Ha 3D-nipyuHTEpi. AHANITUYHUI 3aIKC
IIPOEKTOBaHUX 00'EKTIB A€ MOKJIMBICTh BUKOPUCTOBYBATH OYKBEHi reOMEeTPUYHI TapaMeTpH, ckia- 19 ani
cynepnosulii (pyHKLi, 110, B CBOIO Y€Pry, JO3BOJISIE OIIEPATUBHO 3MiHIOBATH iX KOHCTPYKTUBHI €JIeMEHTH.
BriacTuBicTh 1OJATHOCTI MOOYIOBAHUX (PYHKLIN Y BHYTPILIHIX TOUKAX 00'€KTa € 3py4HOI0 g peanizauii 3D gpyky.
KimouoBi cioBa: Teopist R-gyHkuiit, 3D-gpyk, 3D-mopenoBaHHs, 3DpruHTep, MAaIIMHOOYIiBHI leTasi, aepOKOCMivHi
06'exty, BITJIA, mHeky, BifeHTPOBi Hacocy, Bidyasizallis, MaTeMaTUYHa MOJeJlb, HOpMaJli30BaHi PiBHSIHHS,

CHMETPpis.

2. The dissertation is devoted to the development of methods for three-dimensional geometric objects modeling
and the implementation of the constructed equations of the surfaces of aviation industry objects and machine-
building parts on a 3D-printer. The algorithms using R-functions have been developed for the phased construction
of mathematical models of engineering objects, including screws with constant and variable twist pitch, screw
swirls, pipes with local twist and twisted pipes of complex cross section. The method of obtaining equations of
geometric objects with a translational and cyclic symmetry type in 3D, which was used to construct the equations
of open and half-closed impellers of centrifugal pumps with radial and curved blades, is investigated. The methods
have been developed for obtaining equations of UAV surfaces of various types using constructive means of the R-
functions theory. The blending on the frame was used for inventting the UAV surface equations. The equations of
the surfaces of launch vehicles and the model of the spacecraft are received. The constructed mathematical
models of UAVs, engineering and aerospace objects are implemented on a 3D-printer at the A. Pidhornyi Institute
of Mechanical Engineering Problems of the NAS of Ukraine. The reliability of the results obtained, their adequacy
to the designed objects is confirmed by visualization both in the operating conditions of the RFPreview program
and implementation on a 3D-printer. Analytical recording of designed objects makes it possible to use alphabetic
geometric parameters, complex superpositions of functions, which, in turn, allows you to quickly change their
structural elements. The positivity property of the developed functions at the internal points of the object is very
convenient for 3D printing implementing. Keywords: R-functions theory, 3D-printing, 3D-modeling, 3D-printer,
engineering details, aerospace objects, UAVs, augers, centrifugal pumps, vizualization, mathematical model,
normalized equations, symmetry.
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