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BIZII'YK
o(iliiiHOro OnoHeHTa Ha JiucepTalliiiny poooTy
[[Tamka IOpis AnatosiiioByuya
Ha Temy «Po3poOKka TeXHoJoriT YucTOBO1 00pOOKH JIONATOK TypOIH
TYpOOHACOCHMX arperariB, BArOTOBJIEHUX MeTOA0M 3D IpyKy»,
peCTaBIIeHy Ha 3100y TTs cTyneHs AoKkTopa (Gizocodil
B rayiy3i 3HaHb 13 MexaHiuHa iH)XeHepls
3a crienianpHicTio 134 ABiariiiiHa Ta pakeTHO-KOCMiyHa TEXHIKa

1. AKTyaJIbHICTb TEMH AHCEPTAIIl

Uepe3 BHCOKY BIJIOBIJIBHICTE POOOTOCIPOMOXKHOCTI poOOYOro Kojeca
TypOiHM TypOOHACOCHMX arperatiB SIK 3amopykd cTaGilIbHOI poOOTH HAcociB Ta
JIBUTYHHO1 YCTAHOBKH B IIIJIOMY, JIO SIKOCTI HOI'0O BUI'OTOBJICHHSI BUCYBAIOTHCA YKOPCTKI
BUMOI'M SIK 3a TOYHICTIO pO3MIpIB TaK ¥ 3a mnapamMeTpamu 4YHCTOTH ITOBEPXOHD.
KOHCTPYKTHBHA CKJIQHICTh pOOOYMX KOJic TypOiHM 3aKpHTOrO THIly 00yMOBHIIA
BIIPOBAUKEHHSI Yy iX BHPOOHMLTBO Cy4YaCHOI aJMTHBHOI TEXHOJIOTIl JIa3epHOTO
cikagHs Metany (SLM), mo cepex I1HIIOrO JO3BOJMJIO 3MEHIIMTH Hac Ha

TEeXHOJIOTIYHY INArOTOBKY I1X BHpOOHMUTBA. AJjie MOpydY 3 Il€peBaraMu BKa3aHO1

rexHonorii 3D-ApyKy TOJOBHUM ii HEJOJIKOM € HEMOXJIMBICTb 3a0BUIbHUTH
TeXHIYHAM BUMOTaM, 1110 BUCYBAIOTHLCS JIO JIOMATOK TypOIH, 3a MapaMeTpaMy YUCTOTH
[OBEPXOHB, 30KpeMa mopcTkocti. JliiicHo, cydacHe obnanHaHHs, sike npawioe SLM
TexHoJIorielo 3abe3nedye mnapaMeTpd wopcTtkocTl 6...11 MKM, y TOH Hac sK
periiaMeHTOBaHi BHUMOTH O ILOPCTKOCTI TOBEPXOHb JIONATOK TypOIH JieXaThb B
nianazoni 0,63...0,8 MkM. BoueBy/ b BAPOOHHULITBO TAKUX JIETAIEH IIOTPEOY€E YUCTOBOL
06po6KHM 3a (QIHIIIHKUMA TEXHOJOIIAMHU. Y TOH Xe 4ac KOHCTPYKLIsS poOOUMX KOJIIC
TypGiHH 3aKPUTOTO TUITY MA€ HU3bKY TEXHOJIOTIYHICTh Yepe3 HasBHICTh MaJIMX 3a30DiB
Mi’X TIOBEpXHAMH JIOTATOK (2...3,5 MM) ¥ OaHIaXKHOTO KUIBIA, U, SIK CJIJCTBO, BUOIP
edheKTHBHOT (iHiIIHOT TEXHOJIONIT € 1 HaTeIep HEBUPILIEHOIO 3a1a4elo. Tomy BBaKaro,
o po3pobka TEXHOJOTii 4YMCTOBOI 00pOOKM JomaTok TypOIH TypOOHACOCHMX
arperaTiB, BUTOTOBJIEHUX MeTOAOM 3D JpyKy € aKTyalbHUM HayKOBO-NPaKTHYHUM

3aBJIdHHIM.

2. Ouinka 3MicTy auceprauii, il 3aBepIEHOCTI TA JOTPHMAHHSI NPUHUMIIB

aKaaeMigHOI J00pOYECHOCTI

Jlnceprallis CKJIafa€TbCs 3 QHOTALll, BCTYITY, 3 PO3JI1J1IB, BUCHOBKIB, IEpEIIKY
BUKOPUCTAHMX JUKEpeI Ta JIOJaTKiB. 3aranbHuii oocsr aucepraiii 136 CTOPIHOK.

YV  BcTynmi  OOIpYHTOBaHO — aKTyalbHICTH — TEMM McepTaliiiol  poboTH,
chopMyJIbOBAaHO METy Ta 3aBJaHH, 00’€KT Ta NpeIMET JOCJIJDKEHHs, HayKOBY
HOBW3HY M NpaKkTHYHE 3HAYCHHS OTPUMaHMX pe3yJsibTaTiB. BHUCBITIEHO HayKOBY
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HOBM3HY Ta IPAKTHYHE 3HAYEHHS OTPUMAHMX Pe3yNbTaTiB AOC/IDKEHb, HABEICHO

JlaHHI, 111010 anpodarlii MaTepiajiB auceprarll.

V nepuioMy po3jiijli IpoBEIeHO HayKOBO-TEXHIUYHHI aHaJli3 ICHYIOUHMX METO/IB
YUCTOBOI 0OPOOKH JieTaliell THITY JIONATOK TypOIH.

YV apyromy po3ziii JOCIiKEHHsI 30cepe/DKEeHl HaBKOJO BHBYCHHA ICHYI0YO1
METOJMKH TIiIrOTOBKH 3pa3KiB, Ha MpuKiaai Metanorpadii, po3poodka 3D-monenen
3pa3KiB CEIMEHTIB JIOMAaTOK TypOiHHM, X BMIOTOBJIEHHS Ta po3poOka METOAMKH JJIA
OLIHKH IIOPCTKOCTI 3aKPUTHX IIOBEPXOHb JIOMATOK TypOiHW. BH3HAYEHO MCTOI

BHMIDIOBaHHS  Mikpopenbedy MOpcTKocTi Ta 00paHo, 3rHO  HABCACHHX

pEeKOMEeHalli}, nepeaik adpasuBHUX MaTepliallB IO 3aCTOCOBYIOTBHCA IIPH 006poO LI
3pa3KiB-CBi/IKIB Ta 3pa3KiB 3aKPHTHX JIONATOK TYPOiHH.

TpeTiif pO3MiT TNPHUCBSYEHO MOJETIOBAHHIO TIPOLECY CYXOl aOpa3uBHO-
CTPYMEHEBOI OOpOOKM MOBEpPXOHb JIONATOK 3aKpPUTOro THITY METOAOM CKIHUEHUX
eneMeHTiB B nporpamHomy cepenosuili ANSYS CFX. 3a pesynbraTaMu aHaJ13y
OTPUMAHHUX Pe3yJIbTaTiB BU3HAYEHO 3aJIEKHOCTI iHTEHCHBHOCTI PO3BHUTKY €po3ll, 5K
[OKa3HHUKa MiKpopesbedy IOBEpXHi, ONOCEPEAHEHO MOPCTKOCTI, Bl TEXHOJIOTTYHUX
peXXUMiB  pobOTH  00JajHaHHA abpa3sMBHO-CTPYMEHEBOI 00poOKH, 30Kpema
[IPOCTOPOBOMY TOJIOKEHHIO COIUTa OOJaJHaHHs, ¥ IMIAI0paHo e(heKTUBHI PEXUMHU

TEXHOJIOTi] a0pa3uBHO-CTPYMEHEBOI 00POOKH.
Y 4eTBEpTOMY PO3/Iili EKCIIEPUMEHTAIEHO BUBYAIMCS TEXHOJIOT T4 HI MO>KJIMBOCT!I

06NaHaHHs abpa3uBHO-CTPyMEeHeBOI O0OpOOKM Ha 3pa3kax-CBIAKAaX Ta CErMEHTaX

3akpUTHX JIomatok TypOiH. JIOCHi/keHO TnapaMeTp IIOPCTKOCTI Ta Gopmu
eKCIIepUMEHTaTbHUX 3pa3kiB. ITifl yac eKCrIepUMEHTaNIbHUX JOCIIKEHb BHABJICHO

KOHCTPYKTHBHHMI HeJI0JIiK 00J1a/iHaHHs abpa3vBHO-CTPYMEHEBOI O00pOOKH, YCYHEHHS
JKOrO 3a JOMOMOTOI0 CIELiaJbHOIO OCHALLECHHS, J03BOJIMIO 3POOUTH PEXHUMHU

0OpOoOKH 0111 KOHTPOJBOBAHUMH.

[Istuif po3/il NPUCBSYEHO po3podll MapLIpyTHOI TEXHOJOTI abpasHBHO-
CTpyMEHeBOi ~ YHMCTOBOi ~ OOpOOKM ~ 3aKPHUTHX  IOBEPXOHbL  JIOIATOK TYpOI1H
TypOOHACOCHHX arperariB 3 MipaxyHKOM ONepalliHoro Jacy.

JlucepraiiiiHa poboTa € 3aBEpIIEHOI0 HAYKOBOIO MpALeo 1 CBUIYMTH IIPO

HASIBHICTH OCOOMCTOrO BHECKY 3/00yBaya y HAayKOBMH HampsiM ramysl 3HaHb 13

MexaHiuHa iHXXeHepls.
Po3ryisiHyBLIM 3BiT MOAIOHOCTI 3a pe3ylbTaTaMd MEPEBIPKH JMCEpPTALIHHOIL

po0OTH Ha TEKCTOBI CITIiBMAIHHSA, MOXKHA 3pOOMTH BHCHOBOK, IO AMcepTaliiHa
pobora Illamko IOpisi AHaToiifOBHYa € pE3yjIbTaTOM CAaMOCTIMHHUX JIOCIIJDKEHD

3700yBaya i He MiCTUTB eIeMeHTIB danbcudikarii, KoMnisiuil, padbpukauii, [Jjariary

Ta 3al1I0O3UYCHD.
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3. Ouinka oOrpYHTOBAHOCTI HAYKOBHX pe3yJbTaTiB JauHcepTauil, IX

JOCTOBIPHOCTI TA HOBH3HH

Hagesieni B po6oTi HayKoBi MOJIOKEHHsI Ta MPaKTUYHI peKOMEH/Alll, a TaKOX
BUCHOBKH, TONAHI MicCIAs KOXXHOro pO3/ily € MepeKOHIMBHUMHU. 3aCTOCOBaHI
300yBayeM y TEOPETUYHHUX Ta eKCIIePUMEHTAIBHUX JOCIIJUKEHHSIX METO/IM € LIIIKOM
aJICKBaTHUMU; pe3yJIbTATH JIOCHIDKEHb HE cylrepevyarhb ICHYIOUMM B LIbOMY HalpPsIMKY
JIOCJIJDKEHD BIJIOMUM pOOOTaM.

HaykoBa HOBH3HA pe3yJbTaTiB JUCEPTALIMHOrO JOCJIDKEHHS T0Jisrae B
HAaCTYMHOMY. YIiepile 3 BHKODHUCTaHHSIM pO3po0JIeHHX MaTeMaTHYHUX MOJeseH
BCTAHOBJIEHO 1 €KCIIEPUMEHTANBHO ITiATBEpIXKEHO 3aKOHOMIPHOCTI MpPOLECIB PyXY
abpa3uBy y MDKJIONATKOBOMY KaHalli, IO CIIPMYMHSIOTH CTBOPEHHS Ha MOBEPXHI
JIOTIATOK 30H 3 PI3HOIO MIOPCTKICTIO Ta 3MiHHOIO PO3Mipy B 3aJIE)KHOCTI BiJl PEXKHUMIB
00pOOKH.

[IpakTMYHY 3HAYMMicTh pOOGOTH TpPEACTABIAIOTh BCTAHOBJIEHI HAWOLTBII
e(DeKTHBHI PeXXUMHU 00pOOKH NMOBEPXOHB JIONATOK TypOiH Ha OCHOBI MOJICTIOBAHHS Ta
eKCIIePUMEHTATBHOT 00pOOKH, ¥ po3po6IeH I I BIpOBaKEHUH eKCIIEpPUMEHTAIbHUH
MapLIPYTHUH TEXHOJOTIYHMUI MPOLEC YACTOBOI 0OPOOKHU JIOMaTOK TYypOIH 3aKPUTOTO
tuny (3 GaHmaxeM) Ha JOCIHiIHO-BUPOOHHYOMY KOMIUIEKCI 3 PO3POOKH PIAWHHHX
pakeTHUX ABUryHIB TOB «DJIAVT KOHTPOJI» (IlinTBepmKkeHo AKTOM peai3aiil

pesynpTariB aucepranii Illamkxa FO.A. y mocniziHO-BUpOOHHYOMY KOMIIIEKCl 3
pO3pOOKH piIUHHUX pakeTHUX ABHUryH1B TOB "®JIAUT KOHTPOJI" (Flight Control

LLC).
4. OnpHIOJHEHHs pe3yJbTaTIB JIHCEePTAUIHHOI pO0OTH

HaykoBi pe3y/jbTaTH [McepTalii BHCBITIEHI Yy S5 HAyKOBHX IyOKamisx
3100yBaya, 30KpemMa OImyOIiKOBaHO 5 CTaTed y HayKOBUX BHMJAHHAX, BKIIOYEHHUX /0
epeltiKy HayKoBHMX (paxoBHX BUJaHb YKpainu. Takox pe3ynbTaTd AucepTauil Oyiu

arpoOoBaHi Ha 8 HaAyKOBUX KOH(PEPEHIISX.

5. JIucKyciiiHi M0JI0KeHHs T2 3ayBaXKEHHs1 /10 IHCepPTaLii

OIOHEHT BBaXXKa€ 3a HEOOXiJHe y SKOCTI JUCKYCIMHHUX ITUTaHb Ta 3ayBa)XEHb

BHCJIOBUTH HACTYIIHE.
3a pe3yIbTaTaMH JOCIIDKEHb y IpyTroMY pO3/ILJI1 qucepTariil 3po0JiIeHO BUCHOBOK

[po po3poGeHHs METOMKH TOCIIUKEHHS SKOCTI Ta OPCTKOCTI [MIOBEPXHI1 JIONATOK
i KOHKPETHHH THII KOHCTPYKIII pobo4oro koseca TypOiHH, a caMe 3aKpUTHH (3
GapmaxxeM). Y TOM e yac 3 TEKCTy JUCEpTalll He SICHO y YOMY caMme IOjiirae
pO3po6IIeHa METOAMKA, # AKi BOHA Ma€e BIAMIHHI BIJl BIIOMHX PHCH.

YV TperbOMy pO3JiNi AMCepTalii MPOBEACHO MOJEIIOBAHHA 32 METOAOM
CKiHUeHuX eJeMEHTIB ra30JMHaMI4HOro ABO(A3HOIO IpOoLECy Teull, NpH LBOMY B
nuceprTalii He NpeJICTaBIEHO BepH(iKalilo po3poOIeHOT MOJEN, a TAaKOX BIIACYTHS
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iHpopMallis npo BeJWYMHY Y-+, Xoua Julsl JOCIJDKYBAHOrO IpoLecy, 30KpeMa y
MPUCTIHKOBIH 30H1 3HaueHHs Y+ CYTTEBO BIUIMBAE Ha OTPUMYBAHUH pE3yJIbTaT.

KpiM 3a3HayeHOro, HeJOJiKOM jMcepTallii BBaXalo TOCHIAHHS Ha cCTapi
crannapty, a came 'OCT 2789-73, napsiaty 31 BAKMBAHHSIM B TEKCTi TEPMIHIB HEAIIOUMX
CTaHJIapTIB, 30KpeMa Kiacu@ikaillo noBepxoHb 3a KjlacaMHU YUCTOTH, Y TOHU Yac SK
nitounM fepxkaBHuM ctangaprom Yipainn JJCTY 1SO 4287:2012 «TexHiuni BUMOTH
no reometpii Bupo6is (GPS). Crpykrypa nosepxsi. Ilpodinbuuii Metoa. Tepminy,
BU3HAUYEHHS IOHATH 1 [apaMeTpd CTPYKTYpH» perjiaMeHTOBaHO  BXKMBaHH
BU3HAYEHUX 1apaMETPIB.

6. BucHoBOK npo auceprauiiiny pooory

HesBaxcalous Ha BHCIIOBJEH] 3ayBaeHHs i HEJOJIKH, AMcepTauiiiHa poOoTa
[[lamka }O.A. € 3aBepIIEHOIO HAYKOBO-TEXHIYHOIO TIPALIEIO i CBIUUTH PO HASBHICTD
0COGUCTOr0 BHeCKy 3100yBaya y HayKoBHil Hampsm ramysi 3HaHb 13 Mexaniuna
IHOKEHEpIS.

Bpaxaro, 0 aucepTaliiina po6ora «Po3pobka TexHONIOri] YHCTOBOI 0OPOOKH
OTaToK TYpOiH TypOOHACOCHMX arperatiB, BHTOTOBJIEHHX MeTOAOM 3D-IpyKy»
3no0yBaya crymeHs jokrtopa dimocodii Illamko IOpis AmnaroniioBuda 32
aKTYaJIbHICTIO, CTyIE€HEM HOBH3HM, HAYKOBOIO - M  TMPAKTHIHOIO [{IHHICTIO,
IOCTOBIPHICTIO Ta anpo0alli€lo pe3yibTaTiB  BIANOBIAAE BUMOraM YHHHOIO
3aKOHO/ABCTBA YKpaiHu, 1o nependadexi B 1.6 — 9 «llopsanky npucyOKEHHs CTYTICHS
noktopa dimocodii Ta ckacyBaHHs piLeHHS pa3oBoi CIEliali30BaHOI BYEHO! pajik
3aKj1a[y BHIIOI OCBITH, HAayKOBOI YCTaHOBH IpPO MPHUCYKEHHS CTYMEHs JOKTOpa
binocodii», 3aTBepmreroro ITocranoBoro Kabinety MiHICTpIB Y KpalHH BiJl 12 CluHsA

2022 p. Ne 44,
3n06yBau Illamko Opiit AHaToMHOBHY 3aCIyTOBY€ Ha PUCYDKEHHS CTYTIEHS

nokropa ¢inocodii B ramysi 3Hanb 13 MexaHiyHa IHXKeHepis 3a CIELIATBHICTIO

134 ABiarliifHa Ta paKeTHO-KOCMIYHa TEXHIKA.

OdiniiiHHH ONOHEHT:

JloneHT KadeApH TEXHOJIOTI
BHPOOHMIITBA JIiTATFHUX arapaTiB
HarioHaaIpHOro aepOKOCMIYHOTO
yHiBepcuteTy iM. M. €. JKyKOBCBKOIo

«XapKiBChKHi aBiallliHAN IHCTUTY T, |
(e

KaHI. TEXH. HayK, JOLEHT Onbra HIXAITY JIb

01 nororo 2024 poky
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