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MeTo10 nocaigKeHHs € 3a0e3e4eHHs] TOYHOCTI Ta IKOCTi BUTOTOBJIEHHS JeTajlell aBialliiHO-KOCMIYHOI TEXHIKY,
PaKeT Ta BUCOKOTOYHOTO 030PO€HHS IJISIXOM PO3POOJIEHHS Ta BIPOBAIKEHHS TEXHOJIOTNTYHUX CUCTEM
KOMOIHOBAHUX ITPOLIECiB 06PO6JIEHHS 3 BUKOPUCTAHHSM JIA3€PHUX JKepeJl. 3allpONOHOBAHO MiIXOY 10 CTBOPEHHS
METOM0JIOTi] TONOJIOTiYHOI ONITUMI3allil NPOEKTYBaHHS Ta BUTOTOBJIEHHS €Tajlell aBialiliHOI Ta paKETHO-KOCMIYHOI
TEXHiKM, Ha OCHOBI SIKUX PO3PO0JIEHO aJITOPUTM KOPeKIii reoMeTpii feTasi 3 ypaxyBaHHSIM [IPOLIECiB BUKPUBJIEHHS
IIPU aIUTUBHOMY BUPOOHMLTBI. 3alIpOIIOHOBAHO METO/, TOIIOJIOTIYHOI ONTUMI3alii MPOEKTYBaHHS IeTayel B
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IOATKOBOI'O IIOCTOOPOOIEHHS. MeToq, 6a3yeThCsl Ha pO3B'si3aHHI HOBOI 3a7ia4i onTuMizallii yIlakoBKY eJIiIIciB B
Me>Xax reoMeTpii geTaii, o onTuMizyeTbcs. Po3pobiieHnil alropuTM 3aMiHioe 6e3marepiasbHi 06’'eMu AeTanei
eJINTUYHUMU OTBOpPaMU. BXiTHUMU napameTpamMy € OOMEXXEHHS pO3MipiB eJlICciB, MiHiMaNIbHO OMyCTUMA BiICTaHb
MiX estiricamu. [leTasb 3 elinTUYHUMU OTBOPaMU € OiJIbIll JOBIOBIYHOIO 3aBASIKY BiICYTHOCTi FOCTPUX BHYTPIIIHIX
KyTiB (KOHLIEHTPATOPiB HAIIPyKEHB), 110 OCOOJIMBO BayKJIMBO [IJIs1 I€TaJleH, 110 €KCIIyaTyIoThCsl B yMOBax 3MiHHOTO
HaBaHTaKEHHs. PO3p0o06JIeHO MifXil MOETI0BaHHS 3a[I0BHEHHS 00'eMy YaCTUHKAMU MOPOIIKY IOMAPOBO, M0
I03BOJISI€ OLIHIOBATH [TIOPUCTICTh MaTepiay, HalJIaBJIEHOTO 3 MOPOIIKIB pi3HOro (ppakuifiHoro ckuady. Iligxiz,
II0JISITa€ B BUKOPUCTAHHI IBUKOTO €BPUCTUYHOTO aJITOPUTMY [1J1s1 iMiTallii 3arl0BHEHHS Ky6oifnaipHOoi 00J1acTi
IIJISIXOM 3MilllyBaHHS CPePUYHMX YACTHUHOK, 110 MAIOTh 33JIJaHMI PO3I0Aia 32 po3mipamu. CTBOPEHO CTEHT, [1JIs1
IOCIIIKEHHS COIJIOBYX IIPUCTPOIB [10JayYi IOPOMKOBUX MaTepiaiB B 30HY Jla3epHOTo HariaBjaeHHs. CTeH
3abe3redye peryJiloBaHHs Ta cTabisizalii nogadi ra3ornopouKoBoi CyMillli Ta 3aXMCHUX ra3iB B COIJIOBI IPUCTPOL
KOakciasbHOro tumny. CTeH[1 Jjae MOKJIMBICTb JOCIIIPKEHHS BILIMBY K KOHCTPYKTMBHUX [TAPAMETPIB COIJIOBUX
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The aim of the research is to ensure the accuracy and quality of manufacturing of aerospace parts, missiles and
high-precision weapons by developing and implementing technological systems of combined processing using
laser sources. The approaches to the creation of topological optimization methodology for designing and
manufacturing aircraft and missile parts are developed, on which the algorithm details geometry correction
processes based distortions in the additive manufacturing. The method of topological optimization parts design in
additive manufacturing is proposed, which providing the ability to create unsupported structures that do not
require additional post-processing. The method is based on solving a new problem of optimizing the packing of
ellipses within the geometry of the part. The developed algorithm replaces the intangible volumes of parts with
elliptical holes. The input parameters are the limitation of the size of the ellipses, the minimum allowable distance
between the ellipses. A part with elliptical holes is more durable due to the absence of sharp internal angles (stress
concentrators), which is especially important for parts operated under variable load conditions. An approach to
modeling the filling of the volume with powder particles in layers is developed, which allows to estimate the
porosity of the material deposited from powders of different fractional composition. The approach is to use a fast
heuristic algorithm to simulate the filling of the cuboidal region by mixing spherical particles having a given size
distribution. A stand for the study of nozzle devices for feeding powder materials into the laser surfacing zone is



created. The stand provides regulation and stabilization of supply of gas-powder mix and protective gases in
nozzle devices of coaxial type. The stand enables the study of the effect as the nozzle device design parameters
and gas-powder jet parameters applying to formation in the cladding area.
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KOpEeKLii reoMeTpii IeTasi 3 ypaXyBaHHSIM IPOLECIB BUKPUBJIEHHS [IPY aAUTUBHOMY BUPOOHMITBI. 3alIPOIIOHOBAHO
METOJ, TONOJIOTiYHOI onTHMi3alii NpOeKTyBaHHS JeTajel B aAUTUBHOMY BUPOOHUIITBI, 1110 3a0e3eyye MOXKIINBICTh
CTBOPEHHS 0€30MOPHUX KOHCTPYKIiH, 5IKi He NOTPeOYIOTh JOJATKOBOTO 10CTOOp06eHHs. Po3pobieHo mifxiy,
MOJIEeJIIOBAHHS 3alI0BHEHHS 00’'eMy YaCTMHKAMU MOPOIIKY TIOMAPOBO, IO 03BOJISIE OL[iHIOBATH TIOPUCTICTD

Marepiasy, HaIJIaBJIeHoro 3 NOPOLIKIB, [0 MaIOTh Pi3Hi PpaKuifiHi CKIagu.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: 36inbmenns o6caris Bupo6HUITBa, EKOHOMIS
eHepropecypcis, EkoHoMis maTepiasis, [ligBuineHHs IpoayKTUBHOCTI npaui, [linBuienHsa apromaTusaii

BMPOOHMYMX IPOLIECIB

Brnius HTII Ha moBKiJjs:

BnposapaskeHHst HTII: B naByansuuii npouec yHiBepcurerty

IIpakTHyHa peasnisanis HTII
ITouaTok eramy: 01.2019
3akiHyeHHs eTamy: 12.2019

Crnio>KkuBavi NPOAYKILii:

IlepcneKTHBHI PUHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiOGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:



IX. Bi6sriorpadiuHuii onuc
Zalohin M.Y., Skliarov V.V., Dovzhenko J.S., & Brega D.A. (2019). Experimental determination and comparative

analysis of the PPHO30GP, ABS and PLA polymer strength characteristics at different strain rates. Science &
Technique, 18(3), 233-239. http: / /doi.org /10.21122 /2227-1031-2019-18-3-233-239

Romanova, T., Pankratov, A., Litvinchev, ., Plankovskyy, S., Tsegelnyk, Y., & Shypul, O. (2020). Sparsest packing of
two-dimensional objects. International Journal of Production Research, 1-16.
https://doi.org,/10.1080,/00207543.2020.1755471

Romanova, T., Stoyan, Y., Pankratov, A., Litvinchev, L., Plankovskyy, S., Tsegelnyk, Y., & Shypul, O. (2021). Sparsest
balanced packing of irregular 3D objects in a cylindrical container. European Journal of Operational Research,
291(1), 84-100. https:/ /doi.org/10.1016 /j.ejor.2020.09.021

Romanova, T., Litvinchev, 1., & Pankratov, A. (2020). Packing ellipsoids in an optimized cylinder. European Journal
of Operational Research, 285(2), 429-443. https:/ /doi.org/10.1016 /j.ejor.2020.01.051

Pankratov, A., Romanova, T., & Litvinchev, 1. (2020). Packing Oblique 3D Objects. Mathematics, 8(7), 1130.
https://doi.org/10.3390 /math8071130

Duriagina, Z., Lemishka, 1., Litvinchev, 1., Marmolejo, J. A., Pankratov, A., Romanova, T., & Yaskov, G. (2020).
Optimized filling of a given cuboid with spherical powders for additive manufacturing. Journal of the Operations
Research Society of China, 1-16. https:/ /doi.org /10.1007 /s40305-020-00314-9

Yanchevskyi, 1., Lachmayer, R., Mozgova, 1., Lippert, R-B., Yaskov, G., Romanova, T., Litvinchev, 1. (2020) Circular
packing for support-free structures. EAI Endorsed Transactions on Energy Web, 7(30), €3.
https://doi.org/10.4108 /eai.13-7-2018.164561

Plankovskyy, S., Tsegelnyk, Y., Shypul, O., Pankratov, A., & Romanova, T. (2020). Cutting irregular objects from the
rectangular metal sheet. In M. Nechyporuk, V. Pavlikov, D. Kritskiy (Eds.) Integrated Computer Technologies in
Mechanical Engineering. AISC, vol. 1113 (pp. 150-157). Springer. https:/ /doi.org/10.1007 /978-3-030-37618-5_14

Plankovskyy, S., Shypul, O., Tsegelnyk, Y., Pankratov, A., Romanova, T., & Litvinchev, 1. (2021). Circular layout in
thermal deburring. In S. Shkarlet, A. Morozov, & A. Palagin (Eds.), Mathematical Modeling and Simulation of
Systems (MODS'2020). AISC, vol. 1265 (pp. 111-120). Springer. https:/ /doi.org/10.1007 /978-3-030-58124-4_11

Plankovskyy, S., Shypul, O., Zaklinskyy, S., Tsegelnyk, Y., & Kombarov, V. (2021). A method of rapid measurement of
vessels volume with complex shape by critical nozzles. In M. Nechyporuk, V. Pavlikov, & D. Kritskiy (Eds.),
Integrated Computer Technologies in Mechanical Engineering - 2020. LNNS, vol. 188 (pp. 247-255). Springer.
https://doi.org,/10.1007 /978-3-030-66717-7_20

Plankovskyy, S., Shypul, O., Tsegelnyk, Y., Pankratov, A., & Romanova, T. (2021). Amplification of heat transfer by
shock waves for Thermal Energy Method. In M. Nechyporuk, V. Pavlikov, & D. Kritskiy (Eds.), Integrated Computer
Technologies in Mechanical Engineering - 2020. LNNS, vol. 188 (pp. 577-587). Springer.

https://doi.org /10.1007 /978-3-030-66717-7_49

Pankratov, A., Romanova, T., Shekhovtsov, S., Grebennik, I., & Pankratova, J. (2020). Packing irregular polygons
using quasi phi-functions. In 2020 10th International Conference on Advanced Computer Information
Technologies (ACIT) (pp. 1-5). IEEE. https:/ /doi.org/10.1109 /ACIT49673.2020.9208979

Strelnikova, E., Litvinchev, 1., Pankratov, A., Duriagina, Z., Romanova, T., Lemishka, I., & Tonkonozhenko, A. (2020).
Optimized packings in analysis of 3D nanocomposites with inclusion systems. In 2020 IEEE KhPI Week on
Advanced Technology (KhPIWeek) (pp. 377-381). IEEE. https://doi.org /10.1109 /KhPIWeek51551.2020.9250142

Chugay, A., Pankratov, A., & Romanova, T. (2020). Irregular layout problem for additive production. CEUR
Workshop Proceedings, 2608, 569-579. http:/ /ceur-ws.org/Vol-2608 /paper44.pdf



Tinkova, V.S., Yakubovskaya, A.G., Tupitsyna, [.A., Abashin, S.L., Puzan, A.N., & Tretyak, S.O. Flexible composite
scintillators based on ZnWO04 micro- and nanopowders. Tekhnologiya i Konstruirovanie v Elektronnoi Apparature,
1-2, 40-49. http: / /dx.doi.org /10.15222 /TKEA2019.1-2.40

PomanoBa, T., SIcekoB, I'., Uyraii, A., & CtosH, 0. (2020). OnTumisaniss KOMIOHYBaHHS C(PEePUIHUX OO’EKTIB Y
GaraTtorpanHiii obsacti. KibepHeTrka Ta KOMII'IOTepHi TexHoJiorii, 4, 39-46. https:/ /doi.org /10.34229 /2707-
451X.20.4.3

Crosn IO.T,, fIcekoB I''M., PomanoBa T.€., SIkosines C.B. [TakyBanHs chepuyHux 06'€KTIB: MOZeJIi, METOOH,
3actocyBaHHs. KuiB: HaykoBa gymka, 2021. 279 c.

ITar. Ha kopucHy Mogenb N2 146262 Ykpaina, MIIK (2006) BO1F 3 /00. Crioci6 npuroTyBaHHs ra3oBoi cymimii
3amaHoro cknany / Inanaxkoscekuii C. L; unyss O. B.; 3akiincekuii C. O.; Lierensuux €. B.; Kombapos B. B,;
Teszanze I'. C.; I'apin B. O. (YkpaiHa); 3as1BHUK i1 IaTeHTOBJIACHUK HaljioHanbHNUI aepOKOCMIYHUI YHIBEPCUTET iM.

M. €. J)KykoBcbKOTro «XapKiBCbKUM aBialliiHuil iHCTUTYT». — N2 u202005803; 3as81. 10.09.2020.

[Tat. Ha KopucHy Mogenb N2 146263 Ykpaina, MIIK (2006) BO1F 3 /00. Crioci6 npuroTyBaHHs ra3oBoi cymilti
3amaHoro ckinany / Inankoseekuii C. L; unyss O. B.; 3akiincekuii C. O.; LlerenbHux €. B.; Kom6apos B. B,;
AxcpoHOB €. O. (YKpaiHa); 3asIBHUK 1 IaT€HTOBJIACHUK HalioHanbHMI aepOKOCMIYHUI yHiBepcUTeT iM. M. €.

JKykoBcbKoro «XapkiBCbKUH aBialiiiHuil iHCTUTYT». — N2 u202005804; 3ass1. 10.09.2020.



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB

A6amuH Cepriit JleoHimoBu4
(k. ¢.-M. H., 01.04.10)

AxcboHOB €BreH OsekcaHIpoBUY

(. T. H.)

bpera JImutpo AHzpiftoBrY

(k. T. H.)

I'apin Bapgum Osnerosuy

(k. T. 1)

Komb6apos Bonogumup BikropoBud

(k. T. H.)
Koposgai1 Onexkcanap Mukosiaiosuy

Jlgmenko Osekcanap Muxaijosud

(k. T. H.)

[TankpaTtoB OnekcaHup BikTopoBuu
(m. T. H., 01.05.02)

Pomanosa TetsHa €BreHiiBHa
(7. T. 1., 01.05.02)

LleresipHUK €BreH BosonuMmuposuy

(x. T. H.)

[HerensHuk Osnbra BacuniBHa

BignoBigasibHUH 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

Heuunopyk MukoJsia BacuiaboBuy

O. T. H.

LlerensHuk €Bren Bonogyumuposuy

+38 (057) 788-41-04




