PEIEH3IS

Ha juicepraniriy po6ory lllamka IOpis AnraToniliosnua Ha TEMY
«Po3pobka TexHOTIOTIi YHCTOBOI 06pOGKH ToNATOK TYpOiH Typ6OHACOCHOTO arperary,
BUTOTOBJIEHHX MeTo0M 3D-apyky»,

TIPE/ICTaBIICHY Ha 3100y TTs CTyNeHs JokTopa (inocodii
B ranysi 3Hanb 13 Mexanidna imkenepis
3a cenianbHicTio 134 Asiaiiiina ta PaKkeTHO-KOCMITHA TEXHIKA

AKTyaIbLHICTh TeMH qHcepTANiT

TexHomnorii TPHBHEMIPHOTO JAPYKY BHSBISIOTH BCe IIHpIIE BUKOPHUCTAaHHS Ta aKTHBHO
IHTETPYIOTHCA Y BUPOOHHUITBO PI3HOMAHITHOL npoaykiii. HemonaBHo aquTHBHI TeXHONOT 1
00MEKYBAIHCH BUKIFOTHO BUTOTOBJIEHHSIM MPOTOTHITIB, TIpOTeE 3apa3 iX BOpOBaHKEHHS I10-
IMHPUIIOCE Ha BUPOOHUIITBO BUCOKOTOYHHX T4 IIEPEJOBHMX NPAIALIB i CHCTEM. Cepen Takux
TEXHOIIOTIA HE OCTaHHE MiCIe TOCi/Ia€ METO BHOIPKOBOTO JIasepHoro cuikanag (SLM —
Selective Laser Melting).

Crouatky 3amikaBieHicts y SLM-TeXHOIOTIAX BHHMKIA y Taly3sax asiamii, Mequ-
LIMHHA Ta PAKETHO-KOCMIYHOI IIPOMUCIIOROCTI, OCHOBHUM PYIIi€M SKOi GYITa MOKIIHBICTh BH-
TOTOBJICHHS CKIIAHUX MPOCTOPOBHX KOHCTPYKILiH. ITpoTe, Ha mimsxy MacoBoro BHpoBa-
JoxeHHS 3D-pHuHTEpIB Y cepiiiHe BUPOGHAIITBO i HIHI 3aMINIACTHCA THMATO npo6ieM i -
TaHb, SIKI BAMararoTh e()eKTHBHOTO BUPILICHHS.

Kir0490Bi BUKIIMKY TaKUX TE€XHOJIOTIH ITOB’A3aHi i3 BUHUKHEHHSIM nedekTiB, cripuHan-
HCHHAX JIOKABHUM BIUTMBOM JIA3€PHOTO MPOMEHF0. 3HAYHOIO MIPOGIIEMOI0 € BUCOKA MIOPCT-
KiCTb TOBEPXHI MaTepialy HAAPYKOBAHOTO BHPOGY, AKa TS KOXKHOTO BUKOPHCTOBYBAHOTO
CILTaBY 3aNEXUTh BiJl PEXKUMIB CIIIKAHHS, BTACTHBOCTEH BUXITHOI CUPOBUHH Ta MOJIOKEHHS
YTBOPIOBAHOI TIOBEPXHI I 9aC APYKYBAHHS.

Mertoro faHoro mEcepTamiifHOro TOCHIDKEHHS € po3po6ka e)eKTHBHOI TEXHOJOTii
9HCTOBOI 0OPOOKH 3aKPHTHX MOBEPXOHB JIOTIATKOBHMX KAHAIIB TYPGIHHHX KOJC, BUTOTOB-
neHnx 3a SLM-TexHomoriero 3 kapoMiIHoro HikeneBoro crmrasy Inconel 718.

Omninka 3micTy quceprani, i 3aBepmenocti Ta J0TPEMAHHS NPHHIHNIE aKae-

MiuHoi f00pouecnocTi

Jmceprariifia po6GoTa CKIIaaeThes i3 BCTYIT, I’ ATHOX PO3MLNIB, BUCHOBKIB, CIIHCKY
JNITEPaTypH Ta JOMATKIB. 3aranbHIii 0GCAT AucepTailii CTaHOBUTH 184 cTOpIiHKH.

VY Berymi o6IpyHTOBaHA aKTyaNbHICTh TEMH JHCEPTAIlil, BCTAHOBIIEHA META Ta OCHO-
BHI 331a4i MCEPTAliifHOTO JOCIIKCHHS, BU3HAYEH]I HAYKOBA HOBM3HA i MPAKTHYHE 3Ha-
YCHH: OJCPIKAHMX PE3YIBTATIB, OIMCaHI METOIH, AKi OYJIH BUKOPHUCTAHI B TOCIiDKEHHSX i
0cobHCTHIf BHECOK 3700yBaya.




Y mepmomy po3jiJti poBeIeHO HAYKOBO-TEXHIYHII aHAi3 ICHYIOUHX METOIIB Yu-
CTOBOi 00pOOKY J€Taneil THITy JONAToK TYpOiH.

Jpyruii po3in 3ocepe/pkenmii Ha BUBYCHHI iCHYFOUO0i METOIMKH TTiATOTORKY 3pas-
KiB, Ha NpAKIaAi Metanorpadii, mpoekTyBanui 3D-Moneneit 3pa3KiB CErMEHTIB JIOITATOK
TypOiHK, IX BUTOTOBJICHHI Ta PO3PO6I]i METOMKH IS OLIHKH IIOPCTKOCTI 3aKPUTHX TIOBE-
PXOHb JIONATOK TYpOiHW. Y JaHOMY PO3Ziii 3a3Ha4eHO 06IafHAHHS, IO BUKOpPUCTOBYBa-
JI0Ch B TIPOTIECI IOCTI/DKEHHS , BUSHAUCHO METOJ{ BUMIPIOBAHHS MiKpOpebedy HIOPCTKOCTI
Ta BHOPAHO, 3Ti/IHO HABEJICHAX PEKOMEH/IANii, KOHKPETHHIT MepeliK abpa3MBHUX Marepia-
JIB 10 HEOOX1THI 11t 06poOKH 3pa3KiB-CBIJIKIB Ta 3pa3KiB 3aKPUTHX JIOIIATOK TypOIiHu.

Tperiii po3ain npucBsTIeHO MOJIETFOBAHHIO TIPOLIECY CYX0i a0Pa3HBHO-CTPYMEHEBO
00po6KHM MOBEPXOHB JIONATOK 3aKPHTOT0 THIY METOIOM KiHIIEBHX eIeMEHTIB y mporpam-
Homy cepemoermi ANSYS CFX. IIpoBeficHo meTanbHuWii aHami3 OTpHMaHHX NAHWX, fKi
Aany 3MOTy BUSBUTH HEOOXIIHI TEXHOJIOTIUHI Ta (i3vuni (pakTopy, MO BIUTHBAIOTH HA SK-
iCTh, BENMYUHY MOPCTKOCTI Ta GopMy 06pobmoBaHoi moBepxHi. Ha 0cHOBI HaHIX Oy
BUOpaHi HalOLMBII IPOAYKTHBHI Ta eEKTHBHI PEXAMH abpa3sMBHO-CTPyMEHEBOi 0GPOOKH.

Y gerBeproMy po3aimi exCIEpHMEHTANBHO BHBYANMCS MOXKIHBOCTI abpasuBHO-
CTpyMeHeBOi 00poOKY, sk Ha 3pasKax-CBIJKaX, TaK i CETMEHTaX 3aKPHTHX JIOMATOK TypOiH,
BUKOHAHO JIOCIIi [DKEHHS IOPCTKOCTI Ta JOPMH 3aKpUTUX ITOBEPXOHB TonaTok. [Ti gac ekc-
TIEPUMEHTATBHOTO BIAMPAIOBaHHS Oyl0 BHABICHO KOHCTPYKTHBHMIA HENOIK, YCYHEHHS
SAKOTO 32 JIOTIOMOTOF0 CIEIialbHOTO OCHAIICHHS JO3BOJHIIO IIOKPANTATH PEXUME 06po6Ku
Ta 3pOOUTH iX OLITBIN KOHTPOIIHOBAHIMI.

IPsTHi PO3ait CTOCYETHCS PO3POOKH eKCHEPUMEHTAIBHOTO MAPIIPYTHOTO TEXHO-
JIOTIHOTO TIpoNeCy abpasHBHO-CTPYMEHEBOI 9UCTOBOT 06POOKH 3aKPHTHX IIOBEPXOHB JIO-
HaTOK TYPOIH TYpGOHACOCHMX arperariB 3 MiAPaxyHKOM OMEPaIliiHOTo Jacy.

BucHoBKH 3a pe3ynbTaTaMy BUKOHAHHS JMCEPTALHOT poGOTH ITi IKPECIIOOTE Ha-
YKOBY HOBU3HY Ta NPAKTHIHY IIHHICTH TPOBEACHUX JOCIiHKEHE.

Ilepenix BHKOPHCTaHAX JHKePeJI CBITIWTS TIPO Te, IO Mifl Hac poGOTH GYIo mpo-
aHANI30BaHO CYJacCHI Pe3y/bTaTH HAYKOBHX HOCIIKEHb.

JlucepramiitHa po6oTa € 3aBEPIICHOI0 HAYKOBOIO MPALIEIO 1 CBITIUTH PO HASIBHICTE
0Cco0MCTOro BHECKY 3100yBada y HAYKOBHIA HAalpsAM Taiy3i 3HaHb Mexauiuna IHDKEHEPIS.

Omninka o6rpynToBanocTi HAYKOBHX pe3yibTaTiB AHcepTanil, iX JocToBipHOCTI
Ta HOBH3HH

PosrisHysmm 3BiT mofi6HOCTI 32 pe3yIbTaTaMu HEpPEBipKH AUCEPTaliiHoi po6oTH
Ha TEKCTOBI 30ITH, MOXHA 3pOOMTH BHCHOBOK, IO JucepTaiiiina po6ora I1lamka FOpis
AHaTONOBAYA € PE3YIBTATOM CAMOCTIMHHAX JOCIIDKEHD 3100yBava i He MiCTHTH eJleMeH-
TiB anbcudikanii, komMmimsmii, gabpukanii, nariaty Ta 3ano3uyeHb. BukopucTaHi ijel,
Pe3YNLTATH i TEKCTH iHINMX aBTOPIiB MalOTh HaCXKHI IOCUJIaHHS Ha BiIOBIHE JKEPEIO.

JIOCTOBIpHICTH OTPHMAaHUX PE3yIBTATIB 320€31e9y€ThCS:

- pe3ynbTaTaMH BHKOHAHHM aBTOPOM HH3KH €KCIIEPUMEHTATLHIX JIOCIIHKEHD,

- myOuiKaiti€ero crareil B IpoBiTHAX (HaxoBUX BHIAHHAX YKpPAiHH i 32 KOPIOHOM;




- anpoObAaLli€r0 OTPUMAHKX HAYKOBHX Pe3yJIbTaTiB Ha 8 MiKHAPOJHHUX HAyKOBO-IIPaK-
THYHUX KOH(EPEHIIIfX;

- BIIPOBA/DKEHHAM OTPUMAHHX PE3YNbTATiB B HABYANBLHWI TIPOIEC (i3MKO-TEXHIU-
HOTO (aKynbTeTy JIHINPOBCHKOTO HALIOHATLHOTO YHIBEPCHTETY iMeHi ONecs I'onuapa;

- TOCHiTHUMHU BUTIpoOyBaHHSIME Ha mimgnmpueMctsi TOB "®JIAUT KOHTPOJI"
(Flight Control LLC).

OcHoBni HayKoBi pe3yIbTaTH, oXep:kani aBTopoM, Ta iX HOBH3HA

OcHOBHI HayKOBi pe3yJIbTaTH Ta BUCHOBKY AMCEPTAITii PO arpo6ariio i1 gac
MDKHApOAHUX KOH(EPEH il Ta 3HAMIUM BifoGp@KeHHs B MyOIiKamiaX y (axoBuX BUIaH-
HiaX. HaykoBi pesynbTath Jmcepraitii BHCBITIEHi Y 5 HayKoBHMX IyO6IiKarlisx 3500yBada,
CEpel AKMX: 4 CTATTI Y HAYKOBHX BIJIAHHAX, BKIIOUCHNX Ha ATy OMyOIiKyBaHHS 10 Tepe-
JIKY HAYKOBUX (haXOBUX BHIAHb YKpainu; 1 cTaTTd y HepioJuIHNX HAayKOBHMX BUIAHHSX,
npoiHgekcoBanmx y Oaszax gannx Web of Science Core Collection Ta/a6o Scopus. Takosx
pesynbTaTH aucepTarii Oym anpoGoBaHi Ha 8 HayKoBHX GaxOBUX KOH(EPEHITIAX.

HaykoBa HOBHM3HA pe3yNbTaTiB QMCEPTALiifHOTO AOCHIDKEHHS TONIATaE B HACTYII-
HOMY. YTIeplie i3 3aCTOCYBaHHAM PO3POOIECHMX MaTeMaTHIHUX MoJeleif BCTaHOBIEHO i
EKCIEPUMEHTANBHO MIIATBEP/HKEHO 3aKOHOMIPHOCTI TIPOIIECiB pyXy abpasvBy B MiKJIOIIAT-
KOBOMY KaHalli, [0 CTIPUYMHSIOTE CTBOPEHHS Ha MOBEPXHI JIONATOK 30H 3 Pi3HOIO IMOPCT-
KiCTFO Ta 3MIHHOTO PO3MIpPY B 3aIeXKHOCTI Bijl peXUMiB 00pOOKH. 3 BUKOPHCTAHHM po3po-
OneHnx Mogeneii mpouecy abpa3uBHO-CTPyMEHeBOi 00pOOKH JTONAaTOK TypGiH 3aKpPHTOro
THIY (3 OaHIaXeM), BCTAHOBJIEHO 3aJIeXKHICTh MOKa3HHUKIB MIOPCTKOCTI 06po6IeHoi TTIoBep-
XHi Bl BEIMIMHH Pi3HO3EPHHUCTOCTI abpasuBHUX MatepianiB. Ha 0CHOBI manmx Momeno-
BaHHS Ta MOPIBHAIIGHOTO aHANI3y 3aKOHOMIPHOCTEH YTBOPEHHS 30H 3 Pi3HOO MIOPCTKICTIO
Oynu BU3HAIEH] HAMOLIBIN paIioHaNbHI PEXUME 06pOOKH TIOBEPXOHE JOTIATOK 3aKPUTOTO
THITY, 0 3a0€e3MeTyI0Th HEOOXIiJHMI piBEHb IMOPCTKOCTI.

Haykogi pesynbrary, HaBe/ieHi B TUCEPTaMiiHii poGOTi, IOBHICTIO BUCBITIIEHI y Ha-
YKOBHX NyOmKamigx 31o0ysaga.

IpaxkTHune 3HAYEHHS OfEP:KAHHUX Pe3yJILTATIB

IIpakTydHa IHHICTE HAYKOBHX PE3YyJbTAaTiB POGOTH IOJNIAraE y TOMY, IO B HUX 3a-
TIPOIIOHOBAHO PIMIEHHS BaXKIIMBOI0 HAYKOBOTO 3aBJaHHA — po3po0Ka TEXHOJIOTI 9UCTOBOI
00poOKH 3aKPUTHX TIOBEPXOHB JIOMIATOK TYpOiH TypGOHACOCHMX arperaris, BUTOTOBICHUX
3a SLM-TexHoNIOTi€r0 i3 sxkapoMitHoro cinasy Inconel 718. Ilpaktudne 3HA9eHHAS TOIATAE
B HACTYITHOMY:

- BU3HAY€HO 1 00IPYHTOBAaHO MeTo]] abpa3sMBHO-CTPYMEHEBOI YHCTOBOI 00pOOKH I10-
BEPXOHE JIOTIATOK 3aKPUTOTO TUITY (3 OaHIKeM), SIK HaiGIIbII Mep CIIeKTUBHUIA,

- BIIEpIIE, JUIA JIONIATOK TYpOIH 3aKpUTOro THIY (3 6aHaxeM) po3pobiieHa MeToAUKa
OILIHKH IMOPCTKOCTI CKIAAHONPOQLIEHAX TTOBEPXOHE JIOMIATOK TYpOiH,




- BIIEPIIC BCTAHOBJICHO HAOUTBII e(heKTHBHI pexkuMu 06po6KH TIOBEPXOHB JIOIATOK
TypOIH Ha OCHOBI MOJIEIFOBAHHS Ta CKCIICPUMEHTAIILHOT 00POOKH .

- BIICpIIE, CKCIICPUMEHTANBHAM IIIIAXOM Ha 3pa3KaX-CBioKaX BU3HAYCHI HalGiTLI
edexruBHi abpasuBHi MaTepianu;

- BIIEPIIE PO3POOIICHO Ta BIPOBADKEHO EKCIIEPUMEHTATBHHUI MapIIpyTHUH TeXHOIIO-
TiYHMI TIpoIIeC 9MCTOBOI 06POGKH TOMATOK TypOiH 3aKpHUTOro THITY (3 6aHaKeM).

- BIICpIIe, 3iliCHEHE NOOCHAMIEHAS TEXHOIOTITHOIO 00NaHAHAS, IO 03BOJMTIO
3po0uTH Tipouec 0OpoGku CKNIZIHOTIPO(LTBHUX 3aKPUTHX MOBEPXOHB JIOATOK TypO1H
6LIbIT eheKTHBHIM Ta KOHTPOJIHOBAHIM.

Po3poGmena Texromnoris mpoitmna JOCITHALIBKE BHIPOOYBAHHS Y JI0CITiTHO -BUPOO-
HUIOMY KOMILIEKCI 3 PO3POOKH PiIMHHIX PaKeTHUX asuryHis TOB "®JIAUT KOHTPOJT"
(Flight Control LLC), ze mokasana TIPHHBSATHI pe3sybTaTh. Pesynsraru auceprauiiinoi po-
00TH BNIpOBaIkeHi y HABYANbLHMIL TpoLec (i3uKO-TEXHITHOTO BaKyIbTeTy JHinpoBcekoro
HalllOHAJILHOTO YHIBEPCUTETY iMeri Oecs Tomuapa 3 mucrmmnin « TexHomoTiS BUPOOHMUII-
TBa THITOBHX JIeTalei» 3a cnerjanbHicTio 133 — T aly3eBe MamuHOOyAyBauHs, « OCHOBHU
BHPOOHHMIITBA TiTANBHUX allapaTiB Ta CHEPreTHHAX ABUTYHHAX YCTAaHOBOKY 3a CIIEIialb-
HicTIO 134 — ABiarmiitua Ta PaKETHO-KOCMIYHA TEXHIKA, Ta «AIUTHUBHI TEXHOJIOTII Ta eKOHO-
MIYHa e()eKTHBHICTb y BUPOGHUIITBI HOBOI TEXHIKMY 32 cremiaibHicTIO — 132 Marepianos-
HAaBCTBO.

Bincyrnicts (HasiBHiCTL) HOpymIenHs aKazeMivHOT nobpovecHocri

3a pesyibTaTaMu aHai3y JECEpTALiHHOL po6oTH Ta myGuiKariiif aBTopa MopymeHHs
aKaieMiYHoi JoOpoYecHOCTI He BUsBIieHO. EneMenTH damscrdixanii un pabpukamnii TEKCTY
B po0OTi BiACYTHI, PO IO CBiTYHTH BHCHOBOK TIEPEBIPKY Ha IUIATIAT 3a JOIIOMOTOKO CITe-
Liani3oBaHoi cepBicHoi mporpamu Strike Plagiarism.

Henounixn Ta 3ayBaxenns 1o xuceprauiiinoi pobotH

1. B po3ini 1, ommcyrouu nepeBart Ta HeAOMIKY aTHTHBHAX TEXHOJOTIH, OyIH omu-
CaHi KIF090Bi Ipo6GiremMu 3D-ApyKy, 10 IKHX BiTHOCHTSCS BHHUKHEHES IIOPUCTOCTI Ta 3Ha-
9HOI BEIMIUHH MIOPCTKOCTI, 3 YAM CKIAIHO HE TIOr0ATHCE. Onnak, He BKa3aHO 3a SKUX
YMOB, pexuMiB 3D-IpyKy 9u mpOCTOPOBOTO TIONOKEHHS TMOBEPXOHE JIETANIEH MOXKIIUBO
OTPUMATH KOHKPETHY 3aJIaHy IOPCTKICTE ab0 ii MiHIMAaIbHE 3HAYCHHS.

2. B posnimi 3 € Takuit a63an; « Xapaxrep PO3II0iTy KOHIIEHTpari 1o 30Ham I ta I11
(puc.3.36), no3BoNsA€E 3pOGUTH NPHUIYIIEHHS, MO B MOMEHT 00poOKH B KaHami coIlNa BUHU-
KarOTh BHYTPIHI (Gi3SHIHI CHIM, M0 3MYIIYIOTh YaCTHHKH 3 GLIBLION Macor TIpUTHUCKa-
THCB /10 GI4HHMX CTOPiH YaCTHHH NIPAMOTO KaHay COILIA4, YUM B CBOIO YEPTY i IOSCHIOETHCS
XapaKkTep KapTHHA epo3ii (puc.3.36).» Illo came maeThes Ha yBasi, BapTo Oyio 6 ormmcatu
IO L€ 33 CUITH, T2 GLTbIN OTPYHTOBHO MOSCHUTH NPUYUHY BUHUKHEHHS JAHOTO SBUIIA.

3.1L4.6 «IligroToBka 10 aGpasHBHO-CTPYMEHERO 00poOKku» cTp.153, moriuno Ta




Ginbin rouinbHIme 6y10 6 EPEeHecTH B po3min.2
4. CkiaiHo 3pO3YMITH CYTHICTh peYeHHS: 3aBepIIATbHUM €TaloM MOC/TFOBAHHS
TPOTPaMH € TTiATOTOBKA 3BITHOCTI Pe3y/ILTaTiB, B KOHKPETHO BH3HAYEHIiT dopmi, mo Bimmo-

BiIAlOTH KOHKPETHHUM BXiIHAM JaHAMY CT.96., [aHe petueHHs BapTo OyIio 6 1o iHmomy cgo-
PMYIFOBATH.

BucHoOBOK npo AucepTaniiiny po6ory

BBaxatu, Mo 32 aKTyalbHICTIO, CTYTIEHEM HOBU3HM, 0OIPYHTOBAHOCTI, HAYKOBOI Ta
PaKTHIHOI LIHHOCTI 3006y THX pe3yIbTatie po6ota I1lamka FOpis Anatomilormaa Ha TEMY
«Po3po6ka TexHONOTil YMCTOBOI 06p06KU NONMATOK TYPGiH TypOOHACcOCHOTO arperary, Bu-
TOTOBJICHUX MeToIoM 3D-1pyKy» Bi/MOBiZac BUMOraM, BUKianeHuM y «Topsaaxy mpucy-
AXEHHS CTYNEH I0KTopa (hinocodii Ta ckacyBaHHs pillieHHs Pa30BOi CIIEIiaIi30BaHOT BUe-
HOI pajivi 3aKjaly BHIIOI OCBITH, HAYKOBOi yCTAHOBH IIpH IPUCYJKEHHA CTYIIEHA I0KTOpa
dinocogii» (ITocranosa Kabinery Minictpie Yipainu Bix 12.01.2022 p. Ned4 31 3miHamm),
a 3106yBa [lamxo IOpiit AnaroniiioBud 3acIyroBye Ha TIPUCY/DKEHHA CTYIIEHS AOKTOpa
¢inocodii B ramysi 3uaHb B ranysi 3uans 13 Mexaniuaa IEDKEHEDIA 3a cremiansHicTio 134
ABiarriiiHa Ta pakeTHO-KOCMIiTHA TEXHIKa.
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