BIAT'YK O®IIIMHOI'O OITOHEHTA
Ha aucepraliiiny poboty Cipenko Makcuma KoctsHTHHOBHYA
«Po3pobka Ta BIOCKOHAJIEHHS TeXHOJIOr1] nomapoﬁoro CHHTE3Y
BUPOOIB 3 TOTIMEPHUX KOMIO3UIIHHIX MaTepialiB
IUTS aBlallifHOT Ta PaKETHO-KOCMIYHOI TEXHIKI,
NIpeNcTaBIeHy Ha 3M00yTTs CTyIeHs qoKTopa dimocodil
B rayry3i 3HaHb 13 MexaHiuHa iHXKeHepis

3a crienianeHicTIO 134 ABiamiifHa Ta pakeTHO-KOCMIYHA TEXHIKa

HuceprarniifHy po6oTy HPHCBAYEHO PO3p0OIi HOBUX KOHCTPYKTHBHHX 1
TEXHOJIOTIYHHUX pillleHb, SKI 3a0e3MedyroTh MiABUIICHHS MeXaHIYHUX Ta
eKCIUTyaTalllfHMX BJIACTMBOCTEH BHUPOOIB 3 MOJNIMEPHHX KOMIIO3ULIHHUX
MaTepialliB, 10 OTPUMAHO 3 BUKOPHUCTAaHHSAM MeToiB 3D-apyKy.

Cryninb akTya/jbHOCTI 06paHoi TeMu

Ockineko Bupobu PKT BHUITycKaroTbcS MalUMH MapTisiMi ab0 OJUHUIHUMU
eK3eMJIIpaMH, 3acTocyBaHHs TexHouoril 3] aApyKy, sika He noTpedie CHeriaabHoro
KOIIITOBHOTO OCHAINEHHS, € TEePCIeKTUBHUM 1 EKOHOMIYHO e(EeKTHBHUM B
mieicdepi BupoOHuITBA. [lomapoBuil CHHTE3 [O3BOJSE BHUIOTOBIATH BHPOOH
Gimepin ckmamHOI reomerpii Ta (GoOpM, OTPUMAHMX B pe3ynbTaTi ONTHMi3amil
TOIIOJIOTII, 1 CYTTEBO 3MEHINUTH MOTpedy y 00pobii, 60 BUpiO BUTOTOBISETHCA
METOHaMM CHHTE3y B)K€ B TOTOBOMY BHUIJIII 3 HabaraTo MeHIIMM 00’eMOM
omepari# moganemoi 00podku. TakokK, OCKIIEKM METOAU IOLIApOBOr0 CHHTE3Y €
AJUTHBHUM BHUPOOHHIITBOM, Koe(ilieHT BHKOPUCTAHHSA Marepiagy Habarato
BHIIIHH.

Ha ceoromni, sK CIOpaBeIJIMBO 3ayBaKye aBTOp JAHUcCepTaLilHOro
HochimkeHHs, B cdepl aBiamiifiHOl Ta pPaKeTHO-KOCMIUHOI TEXHIKUM ICHYE
npoOjemMaTuka IiIBHINEHHS eKCIUTyaTalllfHWX XapaKTepUCTHK [eTajled Ta
BUPOOIB, 110 OTPUMHI METOIaMHU TIOIIAPOBOTO CUHTE3Y, I IOKpaIleHHs MacoBol

JIOBEpILIEHOCTI KOHCTPYKIIII.



AKTyalbHICT OOpaHOI TeMH BM3HAYAETCA BIOCKOHAJEHHSM TEXHOJIOTiH
TOIIAapOBOTO  CHHTE3y IMONIMEPHUX MaTepialiB 3a paxyHOK BHKOPHUCTAHHS
HAaNlOBHIOBAaYa 3 OUIBII BHCOKMMH I1apaMeTpaMH MII[HOCTI Il TTiABMINCHHS
eKCINTyaTaliiHUX XapaKTepUCTHK BUPOGIB Ta MOKPAIEHHS MacOBOi TOCKOHATIOCTL.
OtTprMani mosiMepHi KOMIO3WIiNHI MaTepiaiu MaroTh BHILI XapaKTEPUCTHKH B
TOPiBHAHHI 3 0asoBuMm moximMepoMm. Haiibinsmmit IPHUPICT EKCILIyaTamiifHux
XapaKTEPUCTHK Ta KOe(ILiEHTY MacoBOi [OCKOHAIOCTI BHPOGIB MOXe GyTH
AOCATHYTHH MOEHAHHAM BHKOPUCTAHHSA TIONIMEPHHUX KOMIIO3UIIHHAX MaTepialis
3 BUTOTOBJICHHAM JeTalleil METOJaMH ITOIIAPOBOro CHHTE3Y.

Bupimenns chopMmynb0BaHOrO 3aBIAHHS Ma€ KOMIUIEKCHUIL XapakTep, Tak
K TIOB’SI38HE 3 3aCTOCYBAHHAM CYKYMHOCTI KOHCTPYKTHBHO-TEXHOJOTTUHHX
pillleHb, HAaNpaBIe€HMX Ha CTBOPEHHS IOTIMEPHO-KOMIIO3ILiHHOro Marepially B
TIpoLieci NOMapOBOro CUHTE3a BUPODY, 1110 J03BOJIAE CYTTEBO IMiABALIATH IpUPICT
CKCILTyaTalifHUX XapaKTePUCTUK Ta KoeDilieHTy MAcOBOT JOCKOHATOCT] BUPOGIB.

Takum uwmHOM, of6pana 3100yBaueM Tema mucepTariifHof pobotu €
aKTyaJlbHOIO, BOHA Ma€ CYTTEBY 3HAYYINICTh JJI BHPIIICHHS BaXKIHBOI HAYKOBO-
TeXHIYHOI 3amaqi y ramysi pakeTHO-KOCMIYHOI TeXHiKM 1 HOBHIiCTIO Bimmosimae

crienianbHOCTI 134 «ABiauiiiHa Ta pakeTHO-KOCMITHA TEXHIKA.

Crpykrypa poboTth.

Hucepraniiina po6ota MiCTUTE BCTyH, 4 PO3MiNH, IO CKIANAOTHCT 3 16
MiJPO3/1i/IiB, OCHOBHI BUCHOBKH Ta CIIHCOK BUKOPHCTAHUX [DKEpEl.

Y BCTymi BiI3HaUY€HO aKTyalbHICTh TeMM AHCEpTallii Ta chopMyboBaHoO ii
METY Ta OCHOBHI 3aBJaHHA JOCTi/KeHb. PO3TIsiHyTO 06'€KT, MpeMeT Ta MEeTOqH
JOCIIZKEHb 1 OMKMCAaHO HAYKOBY HOBH3HY Ta HpaKTHYHE 3HAYCHHS 3100yTHX
pesynbraris. Hamawo indopmamito mopo ampo6amii pesysnsraTis pobotu Ta
KUIBKOCTI myOikamifft o 3a3HadueHili Temi i3 MOCHJIAHHAM Ha BHECOK aBTOpA.

IIpexncrasneno cTpyKTypy Ta 06Csr aucepTamiiHol po6oTH.



Y mepuomy po3Aiii IpOBENeHO aHali3 iCHyI0UHX TeXHONOTiH MOIIapoBOro
CUHTEe3y JeTalleif 3 MONIMEpPHMX MaTepialiB Ta 3 MONIMEPHHX KOMITO3HIIMHUX
MaTepialliB, pO3MIAHYTI Ta NpoaHAN30BaHi OCHOBHI  MaTepiaim, sKi
BUKOPHCTOBYIOTECS. OKpema yBara OyJia IpHIiNeHa acleKTaM 3acTOCYBaHHS LIHX
TEXHOJIOTIH Ta METOHIB B aBialliiiHii Ta paKeTHO-KOCMIYHIM TexHini. B xomi
aHali3y OyJH BCTAaHOBJIEHI OCHOBHI HENOJIKH, HAJ[ YCYHEHHSAM SKUX HEOBGXiIHO
TpaloBaTH. 3a OCHOBHI HENONiKHM Oyno MPHHHATO HENOTPMMAHHS CYILILHOCT]
BOJIOKHA apMyBaHHS, HEMOXJIMBICTE TOYHOIO Ta BHOIPKOBOIO KOHTPOJIO
MOJIOXKEHHS BOJIOKHA y MeXax IIapy, a TaKoX HeJOCTATHS MPOrHO30BAHICTE
KIHIIEBUX XapaKTEePUCTHK.

Y apyromy posaiii posrisHyTO MaTepiaiy, 10 BHKOPHCTOBYBAIHCEH IJIs
HOCIIKEeHHS, OOIPyHTOBaHO BHMGIp OCHOBHOIO MOMIMEpPHOro Matepiady Ta
MaTepiany apMyBaHHs. Y SKOCTi OCHOBHOTO ToJiMepy 6yB MpHIHATHI comoriMep
nomietuienTepedranary (coPET), y siKocTi apMyrOdoro BOJNOKHA — 6a3aTbTOBE
BOJIOKHO. OOIpyHTOBaHO KpuTepii, 10 AKHM pPO3POGIIOETHCS HOBA CTPYKTypa
apMyBaHHsl Ta PO3pPOBIIEHO CTPYKTYpPY HOBOTO THILYy apMyBaHHs feTaneil B rmporeci
FDM/FFF = 3D-mpyky 3 MeTol0 OTpUMaHHS neTameil 3 IOJTIMEpPHOTO
KOMITO3HUIiiHOro Matepiany. PospobneHa crpykTypa sBis€ coGOO ITOIIAPOBO
MIPOKJTaJICHe BOJIOKHO MDX IIApiB JPYKOBAaHOTO OCHOBHOTO MOJNIMEpy, MPUYOMY
PO3pi3iB UM IHIIMX HOpPYIIEHs CYUUTLHOCTI B MeXi mapy Hemae. Takox, 3aBIsSKH
BIACYTHOCTI pO3pi3iB TpM mepexoil BOJOKHA MiX Imapamu, 30epiracTses i
CYIUIBHICTE BOMOKHA MDK IHapami. Po3riamaroud OZMHUYHE BOJIOKHO, HOTO
CYLUIBHICTS HE TOPYIIyeThCS B BCOMY 06’eMi metam. Kpim mporo, Oymu
PO3IIITHYTI METOAM MOCHIIKEHHS Ta KOHTPOIIO. B KOHTEKCTI MOKIIHBOCTI Ta
ocobnuBoOCTe! BUKOPHCTAHHs 10 BHPOOIB, BuroToBreHux 3D-npykowm, Oyma
NpoaHali30BaHa HH3Ka BHJIB HEPYHHIBHOrO Ta pyHHIBHOrO KOHTpPONIO Ta
BUNPOOyBanb. Takox OyB PO3IJIAHYTHIH acreKT X BUKOPHCTaHHS IIPH HASBHOCTI
HETIEPEPBHOTO BOJIOKHA apMyBaHHs B OCHOBHOMY roiimepi. SIk Toit Bua, mo 6ye
BHKOpHCTaHWi B poOoti, Oyno mNpuiHATE DOCHIIKEHHS MIITHOCTI LUIIXOM

BUIIPOOYBaHb HA PO3THT.



TpeTtiii po3ain TPUCBIYIEHO PO3POOJIEHHIO TEXHOJIOTIYHOIO 00JIagHaHH
s BeraHosineHHs Ha FDM/FFF 3D-npuntep 3 kiHematukoro Delta. Ils
KiHeMaTuKa Takoxk Oyna oOpaHa BIAMOBIAHO MO NPOBEJICHOr0  aHaI3Yy.
Ob6nagHanHs sBise cob00 By3IH, 1110 BCTAHOBIIOIOTECS Ha TIATGHOpPMY 100y 10BU
3D-npunTepy Ta BUKOHYIOTH (DYHKI1 yTpHMaHHS, HalpaBJIeHHS Ta KOHTPOJIO
MOJIOKEHHs 1 HaTtary BosiokHa. OOnagHaHHS — [03BOJISIE  BHKOHYBATH
OJHOHAIIpaBJIeHE apMyBaHHS IIOJIMepy B Tpomeci Apyky. Sk 3aBiaHHs IS
BUIIpOOYBaHb, Oy/l0 3allJlaHOBAHO IIPOBEIEHHS aHali3y BIUIUBY YacTOTH
IIPOKJIAJaHHs 1Iapy apMyKOUYOro BOJIOKHA Ha XapaKTepPUCTUKU MILIHOCTI MaTepiary
Ta aHajll3 BIUIMBY WIUIBHOCTI 3allOBHEHHS Ha HUX. BiAmoBimHO, 3a HOIIOMOTIOHO
obnagHaHHS OYJI0 BHTOTOBIIEHO TApTii 3pa3KiB 3 IOJIMEPHOI0 KOMITO3HI[IHHOTO
Matepiany Ta Oynu mpoBejeHI BUNpoOyBaHHS 3paskiB. [lo pesynpraram, mMexa
MIIHOCTI 3pociia, B BapiaHTI apMyBaHHs 3 HalkpaunmMmu pesynbratamu, Ha 80%,
Monynb mpyXHOCTI — Ha 101%. Takox Oyna BcTaHOBIEHa 3aJI)XHICTh MIITHOCHHUX
BJIACTHBOCTEH 3paskiB Ta Marepiaixy BiJ 4aCTOTH npomaﬁaﬂﬁﬁ BOJIOKHa, 1 Ie €
OCHOBHHU# 1 HAHOLITBIT BIUTMBOBHI YWHHHUK BILUTMBY Ha BIACTHBOCTI.

YeTBepTHii PO3iJ MPUCBIYEHO MiATBEPIKEHHIO Pe3yIbTaTiB BUIIPOOYBaHb
Ha pealibHIH feTani BiMOBIIHO JI0 i1 yMOB eKcIutyarailii. Mogens aeTani cKlaaHOl
dopmu Oyi10 pospobirerno 3acobamu CAD nporpamuoro 3abesnedenss Solidworks.
3a gomomororo CAE mopyiio miel mporpaMu 10 AeTalti 0yIo HakiIaJeHo MaTepial
3 XapaKTepHUCTHKaMH, 10 OyJld OTpUMaHi B pe3yibTaTl ekcrnepumeHnty. Jlami
POBOWIIOCH AHANIITHYHE NOCIIKeHHS OeTall IUIs BH3HAUYEHHS CHJIH, IIpH SKIH
3IIACHIOETBCA 11 pyiHyBaHHs. [Ticis mporo Oyiia BUrOTOBIIEHA NapTis AeTanel i
BUINIpoOYBaHb. [1o pe3ynbratam BUIIPOOYBaHb, CEPEJIHE BIIXUIEHHS (PaKTHIHOIO
HABaHTAXXEHHS PYHHYBaHHS BiI pO3paxyHKOBOro ckiaiio He Oimbine 12%. Il
NPURHSTHAN pe3yNbTaT JUIs iFKeHepHHX pO3paxyHKiB jeTaneil 3 MoJiMepHHX
KOMITO3UIIITHIX MaTepiaiB.

BucHoBKH 110 po6OTI y3aragbHIOIOTE OCHOBHI OTpUMaHi B JucepTaliifHoMy

IOCITIDKeHH] Pe3yNbTaTH.



Huceprallis B WTOMY € CTPYKTYpHO Ta 3MiCTOBHO IapHO 30aaHCOBAHOIO
pobororo. ITocnioBHICTs BHKIAJEHHS 1i MOJOXEHb € JIOTIYHOI | TAKOK, IO

no0y/10BaHa y BIATIOBITHOCTI 3 HAYKOBHUM METOOM.

Cryninb 00rpyHTOBaHOCTI HAYKOBHX I0JI0K€Hb, BHCHOBKIB i
pexkoMeHaaNid Ta IX J10CTOBIpHICTD

CryniHe 0OIrpyHTOBAaHOCTI Ta JIOCTOBIPHOCTI pe3yNbTaTiB AMCEepTaI[iifHOTO
IOCTIIDKEHHS He BUKIUKAE CYMHIBIB, OCKINIBKM BOHA 3a6€3IeuyeThes:

- KOPEKTHICTIO 00paHOi METOIOJIOTIT TOCIIIIPKEHHST;
= aHaIi30M CyYacHOrO CTaHy HOCHiIKeHb B 3asBIEHIM mpeameTHii obmacti,
KOMIUTEKCHMM 3aCTOCYBaHHSIM TEOPETHYHHX Ta EKCIIEPHMEHTAIbLHUX METO/IIB
JIOCITI PKEHHS;
— eKCIIEpUMEHTAIEHIM JIOBEIECHHIM IPaBUIIBHOCTI PO3PaxXyHKOBUX METO/UK;
~ aJIeKBaTHOIO 0OipPKOI0 BUKOPHCTAHUX JIITEPATyPHUX JKEPEIL.

HaykoBa HOBH3HA OTPHMAaHHX Pe3y/ILTATIB
IIpu BukoHaHHI AUcepTaliliHOl pOOOTH OTPUMAHO TaKi HAYKOBI pE3yIILTaTH: -

1. Brnepmie pospobmeHo HOBI cxeMy Ta METOX apMyBaHHS JeTaneil
BOJIOKHOM B IIPOIECI IMOIIApOBOTO CHUHTE3y Ui OTPUMAHHS IIOJIMEPHOTO
KOMITO3MIIIHHOTO MaTtepiaiy, SKi HOJIIraroTh ¥ TOMY, [0 apMyBaHHS BHKOHYETHCS
NPOKJIaNaHHAM BOJOKHAa MDK JPYKOBaHMMH IIapaMH OCHOBHOTO IOJIMepy 3
30epesKeHHsIM CYIIBHOCTI BOJOKHA.

2.  DBnepme BcTaHOBNEHO, IO apMyBaHHS JeTajlell 0a3albTOBUM
BOJIOKHOM [I03BOJIS€ IIJBULIMTH, Yy BHUNAAKy HaHKpaIlIUX XapakTepUCTHK B
3aJIe)KHOCTI BiJ] MapaMeTpiB apMyBaHHS, MEXY MIIIHOCTI apMOBaHOT0 MaTepiany Ha
80% Ta Mmomyns mpyxHocti Ha 101% @O BiZHOIIEHHIO 10 HEapMOBAHOTO
MaTepiany.

3. Briepire  goBeneHo, 1O  OCHOBHUM  (akTOpoM  BIUIMBY  HA
XapaKTepUCTHUKU BHUPOOY € BiICTaHb MK apMOBaHHUMH IIIapaMH, i BCTAHOBJIEHA

3aJIe)KHICTh  BJIACTMBOCTEH  IOJIMEPHOTO KOMITO3UIIHHOTO Marepiany Bix
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IITBHOCTI 3aITOBHEHHS JeTali i BimcTami Mix imapamu apmyBanHS. Lle m03BoJIsIE
NPOTHO3YBATH BITACTMBOCTI KIHIIEBOTO MOJIMEPHOr0 KOMIIO3MIIHHOIO Marepiany
Ta aKTMBHO BIUIMBATH Ha HUX IIJIIXOM 3MIHHM ITapaMeTpiB apMyBaHHs Ta 3D-npyky.
4 Brmepiie 3 BHKOPHCTaHHAM pO3pOGIEHOI MOAENT apMOBaHOIO MOJIMepy
OTPHUMAHO 3HAYEHHs BJIAaCTUBOCTEH BHPOOIB, BHTOTOBICHHX 3 BHKOPHCTAHHIM

MeToaiB 3D-1pyKy.

3HaqymiicTs pe3y ibTaTiB JOCTIIKEHHS A/ HAYKH | NPAKTHKH T4 MOMKJIUBI
IIJIAXH IX BUKOPHCTAHHA
HaykoBa Ta mpakTMyHa 3HAUYINICTh pE3yJIbTATIB  [AMCepTalilfHOro
NOCIIIKEHHs IMIATBEPDKYETBCS THM (akToM, 10 po3poblieHi MeToan Ta
TEXHOJIOTI] J03BONAIOTE CYTTEBO IIIJBHINUTH BIACTHBOCTEH ICHYIOUHMX BHpOOiB,
BHI'OTOBJIEHMX 3 BUKOPHCTaHHSIM MeToliB 3D-ApyKy 3 BUKOPHCTAHHSAM pealbHHUX

MaTepiais.

IToBHOTa BHKNAAY pe3y/ibTATIB XOCTIIKEHHS B Hayxbnﬂx ny6Jrikamisax
OcHOBHI HayKOBI pe3ynbTaTH poOOTH B TMOBHOMY 00Cs3i BUKIazeHi y 4
CTaTTAX, 0 omybnikoBaHOo y (axoBux xypHanax. OcobucTuit BHeCOK 3100yBaya
y i myOJikauii € CyTTeBUM, 1110 HABEJEHO y JUCEPTAaLlil.
HayxoBi pe3ynbTaTH, IO OTpUMaHi y [IHcepTaliliHii po6oti, Oyau
arnpoOOBaHl Ta OTPUMAIH NO3UTHBHY OIIHKY Ha ITSTH MIDKHAPOIHHUX HAYKOBHX

KOH(DepeHIIisX.

AxaneMiuHa J00poUecHICTH
OueBUIHMX O3HAK MOPYLICHHS aBTOPOM akaleMiuyHol A00podYecHOCTi, 30KpeMa
BUIAJKIB ONPHIIFOJAHEHHSA, YacTKOBO ab0 IIOBHICTIO, HAYKOBHX pe3YJILTATIB,
OTPUMAaHMX IHIIMMH 0CO0aMH, sIK pPe3yJbTATIB BIIACHOIO [OCHIMIKeHHS Ta/abo
BIATBOPEHHS OITyONIiKOBaHMUX TEKCTIB iHIIMX aBTOPiB 6e3 3a3HaYeHHs IX aBTOPCTBa,

HE BHABJIEHO.



BixnosignicTs BumMoram n. 6-9 «IlopsigKy NpHCYIKEeHHS CTyHeHs JOKTOPa
hitocoii Ta ckacyBanHs pimeHHs: pa3oBoi crenianizoBaHoi BueHol paau
3aK/Ia1y BHIIOI OCBITH, HAYKOBOI yCTAHOBH NP0 MPHCYIKEHHS CTyTeHs!
nokTopa ginocodii», saTeepaxenoro [locranosoro Kabinery MinicTpis
Yxpainu Bia 12 ciuns 2022 p. Ne 44.

JlucepTanio ToAaHO y BUIVISIOI CIIELialbHO TMiArOTOBIEHOI KBamidikariitHol
HayKOBOI Ipalll Ha IpaBax PYyKOIHCY, 1[0 BHKOHYyBajacs 3100yBadeM OCOOUCTO.
Jucepraiis ~ MicTMTE  HOBI ~ HayKoBO  OOIPYHTOBaHi  TeopeTHYHi  Ta
eKCIIEpUMEHTAIbH]  pe3ynbTaTd IIPOBeHeHHX 3100yBadeM JOCHIIKEeHb, SKi
BUKOHYIOTH HAyKOBE€ 3aBJaHHS pPO3POOKM Ta BIOCKOHAJIEHHS TEXHOJIOTII
[OIIIAPOBOr0 CHHTE3y BUPOOIB aBialliiHOI Ta paKeTHO-KOCMIYHOI TEXHIKH 3
MOJIMEPHUX KOMIIO3HIIMHUX MaTepiaiB, 10 Mae ICTOTHE 3HAYEHHS JJIs Tamy3i

3HaHb «ABIalliliHa Ta PaKETHO-KOCMiYHa TEXHIKaY.

Lle rpyHTOBHO MiATBEP/KEHO IMyONiKAIisIME, 10 PO3KPUBAIOTH OCHOBHHIM
3MicT poboTH. JlucepTalis CBIAYUTE IIPO CYTTEBHI 0COOHMCTHI BHECOK 3700yBaua
B HAayKy Ta XapakTepU3YE€ThCHA €IHICTIO 3MicTy. Bce BHIe3asHauene gae 3Mory
3pOOMTH BHCHOBOK IIPO BIMOBIAHICTE pobotu BuMoram 1. 6-9 «Ilopsaky
IPUCYJDKEHHS CTyIeHs [OOKTopa (umoco(ii Ta cKacyBaHHS pIlIEeHHS pa3oBol
crienianizoBaHoi BYEHO! pajy 3aKialy BHINOI OCBITH, HAYKOBOI YCTAHOBH IIPO
NPUCY/DKEHHS CTyNeHs JokTopa ¢inocodii», 3artBepmkeHoro IloctaHoBoro
Kabinery MinicTpiB Ykpainu Ne 44 Big 12 ciuns 2022 p.

Huceprariro opopMIIeHO Y BiINOBIAHOCTI 10 BUMOr MiHicTepcTBa OCBITH i
Hayku Ykpainu (Hakxaz Ne 40 Big 12.01.2017 i3 3miHamMu, BHECEHHMH 3TiHO 3

Haxazom MinictepcrBa ocBiTy 1 Hayku Ne 759 Bing 31.05.2019).

JluckyciiiHi Ho/105keHHS Ta 3ayBaKeHHs 10 3MiCTy AHcepTamii
3arajioM, MO3MTHBHO OLIIHIOIOYH HAayKOBE 1 IIPAKTHYHE 3HAYEHHS OTPHUMAaHHX
3100yBaueM pe3yNbpTaTiB, BapTO BIA3HAYWTH HACTYIHI JUCKYCIMHI IOJOMXEHHS i
3ayBa)XEHHS 10 3MICTy JucepTaniiHol podoTH.
1 B poboti chopmynboBaHi 3aBHaHHS, Cepell SKUX 3a3HAYEHO: «IOCIIIUTH

BIUIMB mapameTpiB 3D-Apyky Ha CTIPYKTYpy 1 BIIACTHBOCTI OTPHMAHOIO
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Matepiany». CTpykTypy Matepiany He mocrmimxexo. He HaBemeHo Makpo-, 1
MIKPOCTPYKTYpy MaTepiany, He 3pO3yMiTo KUIBKICTE IIop B MaTepiami, ix
PO3TalTyBaHHS, [IOJIOXKEHHS BOJNOKHA B MaTpulli. OCKITBKE CTPyKTypa marepiary
BIIMBAE Ha HOT0 MIIHICTh, TaKi JaH] € Ba)KIHBUMHU.

2 Ilim wac BHOOpY apMyr04oro BOJIOKHA HEIOCTATHBO apryMeHTOBAHO
NIPOBEAEHO OOIPYHTYBAaHHsA 3aCTOCYBAHHS 0a3albTOBOIO BOJIOKHA — OLLIBHO
HaBECTH XapaKTEPHCTHKH MILHOCTI, )KOPCTKOCTI, XedopMaTiBHOCTI, IIIJIBHOCTI,
BapTOCTI BCIX TUIIIB BOJIOKOH, i HA OCHOBI iX NMOPIBHAHHSA BHOPATH ONTUMATEHMUIL
BapiaHT. B jmcepTanii NOpIBHSJIBHI XapaKTepHCTHKH CKIO- Ta BYTJIEIEeBUX
BOJIOKOH BIJICYTHI.

3 B pospini 2.2 cka3aHo, 110 TOJOBHUMH HeJONIKaMH, 110 HeoOXiTHO YCYHYTH,
Oyiu NpHHHATI HEAOTPUMAHHS HEIEePEpPBHOCTI BOJIOKHA HAMOBHEHHS i CTBOpEHHSI
HECIIPOTHO30BaHUX  KOHLEHTPATOPIB  HalpyXeHb. 3 TeKCTy  AMcepTamil
HE3pPO3yMINIO, SIK BH YCYBalHM CTBOPEHHS HECIIPOrHO30BAHUX KOHIIEHTPATOPIB
HAIPY>KEHb 1 AK BH 1l¢ KOHTPOJIIOBAJIH.

4 HemokasaHo, AK pO3paxoOBYBaIOCs CepefHE 3HAYEHHS MilHOCTI, sKi
BIAXWICHHS BII CepeJHBOTO 3HAYEHHA, 4Yd Gyia IIpOBeleHa IIepeBipKa
CKCIICPUMCHTANIBHUX NaHMX Ha HasiBHICTE rpybmx mnoxubok (Bukuzis). He
IIOKa3aHOo Ha rpaduKax aiarna3oH 3MiHA MIIHOCTI.

5. B BUCHOBKax 3a po3/IiToM 4 CTBEpIKYEThCS, O 3pasku AeTaleil M0BiTbHOT
(opMH, apMOBaHi BOIIOKHOM, MOKA3aIM BiIXWIEHHS CHIM Ha pospuB Bix 10,1 mo
13,2 %. Iloxubka ckiamae B cepenHboMy He Oimbime 12%, mo Bimmoimae
NIPUMHATAM TIPUILYIIEHHAM JULT {H)KEHEPHHUX PO3pPaxyHKIB.

Ile He moxuOka, OCKINBKH BIIXHIIEHHS Ha BCIX 3paskax 3MIUCHIOETHCSA B
CTOPOHY HHXK4YOI BeIWYMHH PYWHIBHOrO HaBaHTaXeHHA. I[lo pesymbrarax
BHIIPOOyBaHb Ha By3lly (merani) pyiiHyrode HaBaHTaxeHHS Ha 11-13% Hibkue
PO3paxyHKOBOI'O Ha BCIX 3pa3kax. ToMy mimg wyac MPOEKTYBaHHsA BHpPOOIB
HEOOXIZHO BBOJMTH NOJATKOBI KoediuieHTH, ki 6ymIyTh BpaxoByBaTH reoMeTpiro

AeTani, i migBULTyBaTH KoeilieHTH 3amacy MilHOCT.



3aranbHHUH BHCHOBOK

3asHayeHl 3ayBaKeHHs Ta pEKOMEHZalii He BIUIMBAIOTh HA 3arajbHY
TIO3UTUBHY OLIHKY IIPEJCTaBISHOr0 HAayKOBOIO MOCTIIKEHHS. BBaXkaro, Mo
nucepTanis Ha TeMy «Po3po0ka Ta BIOCKOHANIEHHS TEXHOJOTII IOMIAPOBOTO
CHHTe3y BHPOOIB 3 IONIMEPHHX KOMIIO3HI[MHUX MarepiaiiB ais asiamiiiHol Ta
PaKkeTHO-KOCMIYHOI TEXHIKH» € 3aBepIIEeHOI0 CaMOCTIMHOW HayKoBOIO pobOTOIO,
KA MICTHTh HOBI OOIDYHTOBaHI TEOPETHYHI Ta eKCIIEpPUMEHTATbHI pe3yIbTaTH, 110
MaroTh ICTOTHE 3HaUeHHs UL Taly3i aBialiiiHa Ta pakeTHO-KOCMIUHA TEXHiKa i 3a
aKTYaJlbHICTIO, 3MIiCTOM, HayKOBOIO HOBH3HOK, OOIDYHTOBAHICTIO BHCHOBKIB,
JIOCTOBIPHICTIO 1 3Ha4yllicTIO BigmoBimae BuMoram «[lopsuKy NpHCYIKEHHS
CTyneHs Jokropa ¢imocodii Ta ckacyBaHHs pillleHHs Pa3oBOi crelianizoBaHOl
BUEHOI paJ 3aKiajy BHUILOI OCBITH, HAYKOBOI YCTAHOBH IPO IIPUCYKEHHS
cTyneHs JokTopa ¢imocodii», 3arBepmkenoro ITocranosoro Kabinety MinicTpis
Ykpainm Ne 44 mix 12 ciyus 2022 p., a i asrop, Cipesko Makcuma
KocTsHTHHOBHYA, 3a pe3yIbTaTaMH ITyOJIiYHOTO 3aXHUCTy HAYKOBUX HOCIIIKEHD Y
dopmi aucepTanii, Ha MPHCYIKEHHs HAYKOBOIO CTyINeHs HokKTopa dimocodii 3a

crienianpHICTIO 134 «ABialliiiHa Ta paKeTHO-KOCMIYHA TEXHIKAY.

Odinilinuii omoHeHT
ITpoBinHMI HAYKOBHH CIIBpOOITHHK

IIpoextroro Bigaixy JT1 «Kb «IliBgeuney,

J.T.H., cTapmmii JOCTi THUK —\
C /f{ /
L4 Ipura T'YCAPOBA

ITinnuc od. onorerra, A.T.H., ¢.4. [.O. I'ycaposoi

A2y Jlapuca IIOTAITIOBHMY
of 2025p.




