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1. OCHOBM TEXHOJIOTIYHO] MirOTOBKY MPOIIECiB BUTOTOBJIEHHS CKJIAIHUX BUPOO6iB rpu MaTtepiasizanii 3D-mopenen
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Pedepar:

1. lucepTaliito mnpucBsiY€HO PO3pOO1i OCHOB i CUCTEMU TEXHOJIOTIYHOI MiATOTOBKY MPOLIECiB BUTOTOBJIEHHS
CKJIaJHUX BUPOOIB Ipu Martepianizauii 3D-mogesneil misxom ix nomaposoro GOpMOyTBOPEHHS Ta MiJ|BULLEHHS
e(eKTUBHOCTI aIUTUBHUX METOIiB HA 6a3i 06'€KTHO-OPi€HTOBAHOI METO0JIOTii CTATUCTUYHOTO aHATIi3Y
reOMEeTPUYHUX JAHUX. 3a[IPOIIOHOBAHO HOBY KOHIIEMIL}0 TEXHOJIOTIYHO] MiIFOTOBKY OTPUMAaHHS CKJIAJHUX BUPOOGIB
aJUTHBHUMU METOAMHU, B paMKax SIKOi BUPILIYIOTbCSI OCHOBHI 3a/1a4i - CTPYKTypHa 000pPOTHA 1€KOMIIO3ULLif,
palioHaslbHa OpieHTalis i po3MillleHHs1 BUPOOY B po604OMY ITPOCTOPi Ta (POPMyBaHHS HAbOpy WapiB Ha 6a3i ennHOI
METO/0JIOTii CTaTUCTUYHOTO aHaIi3y MOJIIrOHAIbHOI, BOKCEJIbHOI Ta MOLAPOBOi Moesell BUpoOy abo rpynu

BHUPOOIB. AHaJIi3 NoJliroHasbHOI 3D-Mozes1i BUKOHYETHCS [J1s1 ITOlepeiHbOI OLiHKY FeOMEeTPUYHOI CKIIaLHOCTI 3



METOI0 BU3HAYEHHS TEXHOJIOTIYHOCTI BUPOOY Ta IIPUIHSTTS PillleHHS 010 CTPATErii BUTOTOBJIEHHS. AHAI3
BOKceJIbHOI 3D-Mozeri 117151 ornepesHboi Ta MoeTarHoi OLiHKYU [IPOCTOPOBOr0 PO3IOAiNy MaTepiaay BUPOOY 3
MeToo epeKTUBHOI peasizalii TeXHOJIOTYHOI MiirOTOBKY. AHAJII3 [1011apOBOi MOZeJIi 1715 IiICYMKOBOI OL[iHK!

eq)eKTI/IBHOCTi BUKOPUCTAaHHAI aAUTUBHOI'O METOLY.

2. The dissertation is devoted to the development of the foundations and the system of technological preparation
of manufacturing processes for complex products in the materialization of 3D models by building them layer by
layer and increasing the efficiency of additive methods based on an object-oriented methodology for statistical
analysis of geometric data. The dissertation presents the development of a basic and technological preparation
system for complex product materialization based on the object-oriented methodology of statistical analysis of
geometric data of initial 3D models and layered building parameters for increasing the efficiency of additive
methods. A new concept of technological preparation of obtaining complex products by additive methods is
proposed, in which the main tasks are solved - structural reverse decomposition, rational orientation and
placement of the product in the workspace of layered building and the formation of a set of layers based on a
unified methodology for the statistical analysis of polygonal, voxel and layered model of a product or group
products. Analysis of the polygonal 3D-model is performed for preliminary assessment of geometric complexity to
determine the product manufacturability and make a decision on the manufacturing strategy. Analysis of the voxel
3D-model for preliminary and phased assessment of the product material spatial distribution to effectively
implement technological preparation. Analysis of the layered model for the final assessment of effective using the
additive method. The principles of effective use of the plant workspace are formulated on the statistical analysis of
the spatial distribution of elementary volumes of individual products and their compositions because of their voxel
3D models. Evaluation of the product design manufacturability was carried out based on analysis of triangulation,
voxel, and layered 3D models according to the components of the product complexity, showing the features of
additive methods: geometric, material structure, hierarchical, and functional. The proposed product complexity
indicators made it possible to assess the compliance of design requirements with the selected manufacturing
strategy. The complexity assessment of the triangulation 3D model of the product has been improved. The
proposed analysis of triangulation parameters influence (permissible error, maximum allowable values of edge size,
as well as the dihedral angle between adjacent faces) on the number of triangular faces of the 3D model allows us
to evaluate the geometric complexity of the product surface, regardless of their absolute sizes. The complexity of
obtaining the contours of layered building products was assessed. Statistical analysis of the fractal dimension
distribution of the contours of the regions of the layered building allows for determining its geometric complexity.
Color visualization of the 3D model which is mapped on a sphere triangulated model in the direction of normal
vectors in a spherical coordinate system allowed increasing the level of visibility in assessing structure suitability
for rational orientation of product in the workspace of layered building. A solution for the optimization task of
technological preparation for product rational orientation in the workspace of the layered building is improved by
using an objective function of minimizing surface area with the highest shape error magnitude, confirmed by the
high efficiency for complex products. Adaptive slicing 3D-model (formation of a layered model) based on
distribution statistical analysis of the angles between a vector of building direction and surface normal is
improved. The proposed algorithm considers the relative surface area of polygons trapped in the layer, so it allows
the determination of the building step to ensure the specified accuracy and reduce the building time. A solution to
the technological task of placing 3D-models of products in the workspace is implemented by executing it in
manual mode, using the Monte Carlo methods, and genetic algorithm. Combining operating possibility modes
allows you to increase the efficiency of using the workspace of a layered building.

Nlep>kaBHui peectpaniiiauit Homep JIiP: 0105U000576, 0108U001446, 0110U001238, 0117U004882,
0120U001008, 0122U001435

IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEXHIKH: QyHmaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HAMGibII
BRXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr 0, CyCIiIbHO-MIOJIiTUYHOTO,

JIIOJICBKOTO NOTEHLiaNy 1715 3a0€e311€4€HHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU Y CBiTi Ta CTaJIOTO PO3BUTKY
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CrpareriyHuii NpiopUTETHUH HaNPSIM iIHHOBALiMHOI AisIJIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIIA
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