Oopasau 4.

®akyarer MAIINHCKU YHUBEP3UTET Y BEOI'PAQlY
122/5 Behy HayyHuX 00/1aCTH TEXHUYKHUX HayKa

(Bpoj 3axreBa) (Hasus Beha nHayune o6mactu kome ce 3axTeB ymyhyje)
04.04.2024.

(latyw) 3AXTEB

3a JaBambe CarJIAaCHOCTH Ha OJJIyKe 0 ycBajamy u3Bemitaja Komucuje 3a oueny
AOKTOPCKe JUCepPTalje 1 0 HMEHOBaKkY KOMHUCH]e 32 00paHy

Momnumo za, cxonHo unany 47. c1. 5. Tau. 4. Craryra YHusepsureta y beorpany ("I'macHuk Yuusepsurer", 6poj 186/15-npeunmrhenu
tekcT u 189/16), nare cariacHOCT Ha OJUTyKY O yCBajamy u3BelTaja Komucuje 3a olieHy JIOKTOpPCKe qucepTaluje:

KAHIUOIAT MOHAMMED ALAZEEZI

(1Me, HMe jeHOT Off POUTEba U HPE3HMe)

CTYIEHT JOKTOPCKUX CTyauja Ha cryaujckoM nporpavy — MAINMMHCKO MHXKEILEPCTBO

IIPUjaBHO j€ JTOKTOPCKY AUCEPTALH]y O HA3UBOM:

[MPOJEKTOBAKE U OIITTUMU3ALINIA ABOKOMIIOHEHTHUX TTOI'OHCKUX ITYBEHA PAKETHUX MOTOPA CA
UBPCTOM ITOI'OHCKOM MATEPHNJOM (DESIGN AND OPTIMIZATION OF DUAL-PROPELLANT GRAINS OF SOLID
ROCKET MOTORS)

U3 Hay4yHe 00JIaCTh: MalmHCTBO

VHuBep3urTer je 28.09.  cBOjUM aKTOM HOJ 61206-2728/2-20 JIa0 CarJacHOCT Ha MPEJIOr TeME JOKTOPCKE
JlaHa 2020. op. Jcepranmje
Koja je Iiacuia:

IMPOJEKTOBAIE 1 OIITUMHM3AIIMIA JIBOKOMIIOHEHTHUX
INIOI'OHCKUX ITYBEIBA PAKETHUX MOTOPA CA YBPCTOM
IIOI'OHCKOM MATEPUJOM (DESIGN AND OPTIMIZATION OF
DUAL-PROPELLANT GRAINS OF SOLID ROCKET MOTORS)

Hme u mpesume menropa ap llpeapar Eaek, pea. npod.

Komucuja 3a oneHy J0KTOpcKe AucepTaluje MIMEHOBAHA je Ha CEAHULU ofpxkaHoj of 18.01.2024.

oliykoM (akynrera nmog 6p.  122/1,y cacraBy:

Vme u npe3ume 4iiaHa KOMUCH]E 3BaKE Hay4Ha o0Jiact YcraHoBa y K0joj je
3a1ocieH
1. np Anexcangap CumoHoBuh pen. npod. BasznyxomnoscTBo MamHcku GakynTer
Texnomoruja Marepujana -
2. Jp Anexcannap Munusojesuh BaHp. npod. INoroncku mMarepujany u MamHcku GakynTer
CaropeBame
TeXHUUKO-TEXHOJIOLIKE HAyKe

B0jHOTEXHUYKY UHCTUTYT,

3. Camra JKuskosuh Hayunu capagnuk — MAIlIMHCTBO, BOJHO
P v pat ) Beorpan

MAIMHCTBO



Hamnomena: yko/uko je 4wiadn Komucuje y neH3uju HaBecTH AaTyM HEH3HOHHCAA.

JlaTyMm cTaB/bama u3BewiTaja Komucuje u nokropcke qucepranuje Ha ypuja japHoctu 09.02.2024.

HacraBHo-Hay4Ho Behe akyaTera ycBojuio je ussemraj Komucuje 3a oneny 10KTopcke Jucepranmje Ha

celHHIH oAp:kaHoj 1aHa  04.04.2024.

Komucuja 3a on0paHy 10KTOpCKe JHCepTaLMje MIMEHOBaHA je Ha CeHULIN
OJPKaHOj 18.01.2024.

oliykoM (akynrera mog 6p.  122/1 , ycacrasBy:
. VYcranoBa y k0joj je
VMe u npe3umMe unaHa KOMUCH]jE 3Bae Hay4yHa 00JacT
3amocieH
1. np Anexcannap Cumonosuh pea. npod. BazngyxomioBcTBo MamHcky GakynTer
Texnosoruja Marepujana -
2. Ip Anexcannap Munusojesuh BaHp. mpod. Ioroncku mMatepujanu u MamHcky GakynaTer
CaropeBame
Hayunn TeXHUUKO-TEXHOJIOIIKE HayKe — BOjHOTeXHMYKH UHCTUT
3. np Camra XKupkosuh v . Y . o
capajiHUK MAlIMHCTBO, BOJHO MAIIMHCTBO  beorpan

Hanomena: ykoiuko je yian Komucuje y neH3uju HaBeCTH 1aTyM NeH3HOHHCAbA.

JEKAH ®AKYJTETA

Hpod. np Bragumup Ionosuh

Onayka HacraBHo-Hay4yHor Beha o ycBajamy uzBemraja Komucuje 3a oneHny 10KTOpCcKe qucepTanuje

Hpnnosn: 1. . .
H 01J1yKa 0 HMeHOBamy Komucuje 3a on0paHy 10KTOpCke qucepTranuje
2. M3Bemraj Komucuje o onenn 10KTOpCcKe qucepranuje

Ipumende Ha uzBemraj Komucuje o onenu 1oKTopcke aucepramnuje (YKOJIMKO UX je OUJ10) U
munubewe Komucuje o npumendama

Hanomena: ®@akyJITeT J0CTaB/ba Y HUBEP3UTeTY 3aXTeB €A NPHIO3HMA Y eJIeKTPOHCKOj (DOPMH U Y jeJHOM MHCAHOM IPHMEPKY 3a
apxuBy YHHBEpP3HTETa



YHUBEP3WUTET Y BEOIPALY

- MALUMHCKW SAKYTTET —
Bpoj: 122/4

OaTtym: 04.04.2024. roguHe
Beorpaa, Kparsuue Mapuje 6p. 16

Ha ocHoBy unaHa 40. 3akoHa o BUCOkoM o6pasoBary obpasoBamy (,Cnyxbenn rnacHuk PC,
6poj 88/2017, 73/2018, 27/2018 — pgp. 3akoH 67/2019,6/2020 — pgp. 3akoHn,11/2021 —
ayTEHTUYHO TyMaudewe, 67/2021, 67/2021- pp. 3akoH n 76/2023), unaHa 64. Crtartyta
MawwmHckor dakynTeTa - npeunwheH TekcT (6poj 1136/4 on 28.06.2021. rogunHe), Oanyke o
nameHama u gonyHama Crtatyta 6poj 239/6 og 17.02.2023. roauHe, unaHoBa 46. n 47.
MpaBunHWka O [OOKTOPCKMM cTyanjama Ha YHusepauTetry Yy beorpagy - MawwmHckom
dakynteTy, HactaBHo-HaydyHO Behe MawuHckor dakynteTa Ha CcegHUUM  OApXaHoj
04.04.2024. rognHe, OoHeno je:

oaonykKky

YcBaja ce WMaeewTaj o ypaheHoj gokTtopckoj guceptaumju Komucuje 3a oueHy n oabpany
noktopcke guceptaumje ,IPOJEKTOBAHKE N ONTUMU3ALUUJA OBOKOMMNOHEHTHUX
MOrOHCKUX MNYHWEWA PAKETHUX MOTOPA CA YBPCTOM [MOIrOHCKOM
MATEPWNJOM (DESIGN AND OPTIMIZATION OF DUAL-PROPELLANT GRAINS OF SOLID
ROCKET MOTORS)“ ctynenTa MOHAMMED ALAZEEZI, MacT. UHX. MaLl.

Y poky oa 30 gaHa og gaHa cTaBrbaka LOKTOPCKE gucepTauuje Ha yBuzA jaBHOCTM Huje Buno
npumMenou Ha M3BeLuTaj u JOKTOPCKY AmucepTauujy.

HokTopcky aucepTauunjy n UseewTaj o ypaheHoj OOKTOpPCKOj AucepTaumju AOCTaBUTUM Ha
JaBakbe carnacHoctu Behy HayuHnx obnactu TeXHUYKMX Hayka YHuBepauTeTa y beorpaay.

JaBHa ofbpaHa gokTopcke anceptaumje obasuhe ce no gobujakby carnacHoCTU YHMBeEp3nTeTa
y Beorpagy.

YHuBepautet y beorpaay je csojom Oanykom 6poj 61206-2728/2-20 og 28.09.2020. rogunHe,
[Aao carnacHoCT Ha MpeAnor TeMe JOKTOpCKe AncepTtauuje.

OG6jaBrbeHn pagoBu CTyaeHTa y Yaconucuma MefyHapoaHOr 3Havaja:

Karteropuja M23

[1] Alazeezi, M., Popovi¢, N., Elek, P.: Two-component propellant grain for rocket motor:
Combustion analysis and geometric optimization, Thermal Science, Vol. 26, No. 2, 2022,
pp. 1567-1578. IF(2022)=1.7, 79/63 (Thermodynamics)

https://doi.org/10.2298/TSCI210604290A

Opnyky poctaBuTu: YHuBepauteTy y beorpapy, cTtygoeHTy, mMeHTopy, Kategpu 3a cucteme
Haopyxara 1 apxusu OakynreTa.

JEKAH
MALLUMHCKOTI AKYNTETA

npod. ap Brnagnmup Monosuh



Yuusepsuter y beorpany
MamuHckn pakyarer

BERY JOKTOPCKHUX CTYIUJA

Ipenmet: Pedepar o ypaheHoj mokTopckoj aucepranuju kanguaara Moxamena Ajnasu3uja
(Mohammed Alazeezi), MacT. WHX. Mari.

Onnyxkom HacraBHo-HayuHor Beha MammHckor dakynrera YHUBep3urera y beorpany 6poj 122/1
on 18.01.2024. rommHe, MMEeHOBaHU CMO 3a 4iaHoBe Komucwuje 3a mpersien, OomeHy W oA0paHy
JIOKTOpCKE nucepTanuje kanaunata Moxamena Anasusuja (Mohammed Alazeezi), mact. wHX. Mar,
TI0JT HACTIOBOM
Design and optimization of dual-propellant grains of solid rocket motors
(ITpojexkToBame W ONTUMM3ANMja IBOKOMIOHEHTHUX MOTOHCKHX MYH-€Hha PAKeTHHX

MOTOpa ¢a YBPCTOM IOITOHCKOM MaTepl/leM)

IMocne mperyiea NMOCTaBJbEHE AUCEpTalMje W JApyrux nparehux marepujaiia W pasroBopa ca
kauauaaroM Komucuja je caunnuna cienehun

N3BEIITAJ

1. YBOJ

1.1 XpoHoJjioruja ogo0pasama U U3paje aucepranmie

Kanguaar Moxamen Anasusm (Mohammed Alazeezi), MacT. WHX. Mail, ynucao ce Ha JIOKTopcke
crynuje Ha YHuBep3urery y beorpany — Mammackom dakynrety mkoicke 2017/2018. ronune. Y
CKJIay ca Ae(UHUCAHUM IUIAHOM CTy/AHja M MPOTPaMOM yCaBpIIaBama, KaHIWUAAT je ca MPOCCYHOM
oriedoM 10,00 (receT) MOJIOKUO CBE MPEIMETE U OJJOPAHUO MPOjeKaT Uaeje TOKTOPCKE JUCEpTaIHje.
Ha ocHoBy 3axrteBa kanauaara 6p. 793/1 ox 11.06.2020. roguHe 1a My ce 0100pH U3paaa JOKTOPCKE
mucepranuje, HacraBHo-Haydano Behe YumBep3utera y beorpany — MammHcKkor ¢akynrTeTa je Ha
cenaunn oapkanoj 09.07.2020. rogune noueno Omnyky Op. 793/3 ma ce nmpuxBaTH TeMa JOKTOPCKE
nucepranuje  kanaunmata Moxamena Auaasusmja  (Mohammed Alazeezi) mon HaszuBoMm
IIpojexkToBame W ONTUMHU3ALMja TBOKOMIOHEHTHHX MOTOHCKUX MyH-€Hha PAKeTHUX MOTOpa ca
YyBpcTOM NoronckoM martepujom (Design and optimization of dual-propellant grains of solid
rocket motors), a Ha cemauum on 27.08.2020. roguae noneno Omiayky Op. 793/5 o 3acHOBaHOCTH
TEeME U HCIYHBCHOCTH YCJIOBa 32 M3paly aucepTanydje. 3a MEeHTopa AMCepTalije MMEHOBAH je Tpod.
ap Ipenpar Enek, Omrykom Op. 793/2 HacraBHo-nHayyHor Beha MammnHckor ¢akynrera on
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09.07.2020. roguae. Behe Hayannx o0nacTi TeXHUIKUX HayKka YHuBep3uTera y beorpany je noneno
Omtyky Op. 61206-2728/2-20 ox 28.09.2020. rogune, K0joM ce Jaje carjlaCHOCT Ha MPEJJIoT TeMe
nokTopcke auceptanmje Moxamena Auasusuja  (Mohammed Alazeezi) mnon HaszuBoMm
IIpojexkToBame W ONTUMHU3ALMja TBOKOMIOHEHTHHX MOTOHCKUX MyH-€Hha PAKETHUX MOTOpa ca
YyBpcTOM NoronckoM martepujom (Design and optimization of dual-propellant grains of solid
rocket motors).

Ha ocHoBy oOaBemTema MEHTOpa Ja je KaHIWAAT 3aBPIIMO HM3paAy AHWCEpTalje W Tpensiora
Karenpe 3a cucreme Haopyxkama Op. 2134/1 om 29.12.2023. romunue, HactaBHO-HaydHO Behe
VYuusepsutera y beorpany — Mammuckor dakynTera, je Ha ceqauiu oapskanoj 18.01.2024. rogune
noneno Omryky Op. 122/1 kojom ce mmeHyjy uinaHoBu Komucuje 3a mperiien, oueHy u oa0paHy
JOKTOpCKE aucepTanuje kanauaara Moxamena Anasusuja (Mohammed Alazeezi), y cacraBy:

. ap Anexcannap CumonoBuh, penoBHu npodecop, YHusepsurer y beorpamy - MammHckH
daxynrer

. ap Anekcannap MummBojeBuh, BanpenHu npodecop, YuuBepsuteT y beorpany - MammHckn
daxynrer

. ap Camra XXuBkoBuh, HaydHU capaJHUK, BOjJHOTEXHUYKH HHCTUTYT.

1.2 Hayuna oGnacTt gucepranmje

Hokropcka guceprammja Moxamena Amasmsmja (Mohammed Alazeezi) mox HacioBOM
"IIpojexkTOBamke W ONTHMHU3AIMja JBOKOMIIOHEHTHHX MOTOHCKHX INYHEHma pPaKeTHHX MOTopa ca
yBpcToM noronckom marepujom” ("Design and optimization of dual-propellant grains of solid rocket
motors"), mpumaga HaydHo] obnacTn TeXxHWYKMX Hayka — MalmHCKO WHKEHEPCTBO, yKa HaydHa
oOacT BojHO MamMHCTBO — CHCTEMH HAOpyXama, 3a Kojy je MammHcku dakynter YHUBep3UTETa y
Beorpany marmdan. MeHTOp OBe MOKTOPCKE AWMCEpTaldje, ca KOMIIETEHIMjaMa W3 oAroBapajyhe
HaydHe oOmactw, je ap [Ipenpar Enek, penoBau npodecop (22 pana, 271 murar u h-index 8, uzsop
Scopus) ca Karenpe 3a cucreme Haopykama MammHcKor dakynreTa YHUBep3uTeTa y beorpany.

1.3 Buorpadcku moxanu o KaHauaaTy

Moxamen Anaszuszu (Mohammed Alazeezi) je pohen 24.09.1990. ronune y rpany An Aun (Al Ain) y
Vjenumennm Apanckum Emupatama (YAE). Y pogHOoM rpafy je 3aBpIINO OCHOBHY U CPEIEbY IIKOITY.
VY ToKy nmpyre TOAMHE CPENOIIKOJICKOT oOpasoBama NOOHO je ctumeHaujy 3a Jletmy mkomy y
Cunnejy, Aycrpanuja, rje je ycrenino noxahao surie kypcea. MckyctBo y CHIHE]y MOTHBHCAIIO Ta
j€ Ja 3aBpIIM CpeAmy HIKOJY ca M3BAHPEAHUM YCIIEXOM, INTO My je Jajbe oMoryhmio ma moOuje
CTUTCHIU]Y 32 ocHOBHe ctyauje y CA/I.

Ha Aeponayrnmuku yausep3urer EMOpu-Pumie (Embry-Riddle Aeronautical University) ca cenumrem
y Jlejrona buuy Ha ®nopuam ynucao ce 2010. romuHe, a YETBOPOTOUIINELES OCHOBHE aKaJIeMCKE
crynvje je 3aBpmmo 2014. romgune. UM3abpao je ycmepeme AepokocMorexHuka (Aerospace
Engineering), ca yxom obOnamhy [loron nerenuma. ¥ TOKy YeTHpHW TOJAMHE IIKOJIOBAHA, CTEKAO j&
¢dbyHmaMeHTaNHa 3Hamka W3 JOMEHa MEXaHWKEe M aepOKOCMOTEXHHKE Koja Cy ra KBalim(pukoBama 1a
3armoyHe Kapujepy y OBoj oOmactd. JIMMIOMCKM Tpojekatr y 3aBpIIHOj TOAWHU CTynHja OWO je
"[IpojekToBame TOTOHCKOT CHUCTEMa Ha MPUHIMIIAMA HyKJepane (y3uje" KOju je paauo TUM OJ
geTupu cTyneHTa. OBaj CHCTEM je MPOjeKTOBaH 3a NOroH OopOeHor aBuoHa Tumna XB-70.

Hekonuko mecenu nocne numiomupama, Moxamen Anazusu 3alolljbaBa ce Kao MHXKEmep y o0Jactu
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nponymuje y komrnanuju Emirates Advanced Research & Technology (EARTH) y AGy /labujy (Abu
Dhabi), YAE. Ilocne anraxoBama Ha BuiIe Ipojekara, 2015. rogune nobuja MpUIMKY 1@ HACTaBU
ycaBpIIaBamke Kpo3 MacTep Ccryauje Ha YHuBepsutery y beorpamy — Mammuckom ¢axynrery. Ha
Moayry 3a Cucreme Haopyxama ycnemHo auruiomupa 2017. rogune ca cpegmom oueHoMm 9.45.
CaBiaganu mporpam My je TIOMOTrao Ja 3HauajHO yHANpeAH 3Hame y JOMEHY CHCTeMa HaopyXKama,
noceOHO BoheHmx paxera. Tema mactep pama je Omma "[IpojekToBame pakeTHHX MOTOpa ca
neocrerneHoM kpuBoMm notucka” ("Design of dual thrust rocket motors"). Pax je pesynrupao paspojem
KOMIUIEKCHOT Tporpama 3a onpehuBame CBHX HEONXOJHUX IapaMmerapa MOTopa CIeru(uIHe
KoH(Urypanuje, Tako na Oyay 3aJ0BOJBEHH TOCTABJbEHHM 3aXTEBH Y IMOTJEAY KainOpa W mpoduia
MOTHUCKA.

AHTa)XXOBamke Ha MacTep pany, carjiefaBame MOryhHOCTH 3a yHanpeleme 1o0ujeHnX pe3yrara, Kao u
MOJIPIIIKa KOMITaHHUje, TOTIPUHENN Cy OJJIYIH J1a HACTAaBH yCaBpIIaBame HA JOKTOPCKUM CTYIHjaMa.
Ha J[loxtopcke crtynmje Ha MammHckoMm ¢akynrety y beorpany ce ymmcyje 2017. rommne u
neuHUIIe IporpaM CTyAHja Koju y (oKycy MOHOBO MMa MOTOH pakeTa ca MpUMeHaMa y CHCTeMHMa
Haopykama. Y TOKy CTyIWja Y4ecTBOBAaO je Ha BHIIE Tpojekata W 00jaBHO je ABa paga Ha
MelyyHapogHUM KoH(pepeHujama.

[Topen aHTa)KOBama y HAYTHOUCTPAKUBAYKOM paay Ha (DaKyaTeTy, MpOoIIao je U Kpo3 Bule o0yka y
komnanuju EDePro y Beorpany, koje cy Omie Be3aHe 3a CTHUIambe NPAKTHYHHUX 3HAKA W BEIITHHA
MOBE3aHUX Ca OJroBapajyhmM pasBOjHUM MpojeKTHMa. AKTyeJlHa HCTpaXHBayka WHTEPECOBAMA
yCcMepeHa Cy Ha pa3Boj co(TBepa 3a MPOjeKTOBambEC M ONTHMHU3AILN]y PAKETHUX MOTOpPA Ca YBPCTOM
MTOTOHCKOM MartepujoM. Moxamen Alla3u3u je 3amocieH Ha TO3WINjH BUILET HHXEHmepa 3a odmacT
noroHa y komnanuju Halcon, ca cequmrem y A0y J1adujy.

2. OIIUC JUCEPTALIUJE

2.1 Canpxaj nucepraryie

JlokTtopcka aucepranuja Kanaumara Moxamena Anasmsmja (Mohammed Alazeezi) mox HacioBOM
"IIpojexkToBame M ONTHMH3ALHKja TBOKOMIIOHEHTHHX IIOTOHCKHX IYyHhEHa PaKeTHHX MOTOpa ca
yBpcToM moroHckoM MatepujoM” ("Design and optimization of dual-propellant grains of solid rocket
motors"), HalMcaHa je Ha SHIJIECKOM je3WKy Ha YKYIHO 78 cTpaHa u caapku 53 ciuke, 5 Tabemna, 60
muTepatypHux HaBoaa u npwior (buorpaduja ayropa, M3jaBa o ayropcTBy, M3jaBa 0 HCTOBETHOCTH
IITaMIIaHe U eJIEKTPOHCKE Bep3Hje TOKTOPCKOT paja u M3jaBa o kopumhemy).

JlokTOpCKa ucepTaiyja ce cacToju oj cieachux mornassba:

1. VBog (Introduction)
AHanm3a caropeBama YBpCTOT TOTOHCKOT Mymhema (Burnback analysis)
CacraB uBpcTux noroHckux marepuja (Propellants compositions)
Excnepumenrtanno nctpaxuBame (Experimental work)

A

Pesynararu u anamza (Results and analysis)
6. 3axspyarm (Conclusions)

OcuM HaBeleHOT, JOKTOpCKA JAWCepTalfja CaApKd CTpPaHMIE Ca MOJAliMa O MEHTOpY H
yranoBuMa Kommucwje, kparak pe3uMe AHMCEpTalije Ha CPIICKOM W EHIVIECKOM jE3WKY, Caapixkaj,
CIIMCAK CIIMKA U CIHCaK Tabesa, Ka0 1 HOMEHKJIATYPY U 3aXBaJIHULIE.
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2.2 Kparak npuka3s mmoje [MHayHUX [IOTJIaBba

VY yBOIHOM MOTIIaBJbYy YKPATKO Cy MPENCTaBIbeHU (PyHIaMEHTATHU MPUHIUIN PAKETHOT ITOTOHA, Kao
M KOHCTPYKIMja ¥ NMPHUHIMIHA Paja paKeTHUX MOTOpA ca YBPCTOM IMOTOHCKOM MatepujoM. [lopen
TOTa, yKa3aHo je Ha 3Hadaj n300pa reoMeTpHje YBPCTOT MOTOHCKOT ITYHhEHha U €BOJYINje TTOBPIINHE
caropeBama y TOKy paaa pakeTHOT MoTopa. [Ipukasanum cy Haj3Ha4YajHHjU, YECTO KOpPHUIIhEeHU
OOJMIIM TIOTOHCKOT TyHEemha H FHHXOBE KBAHTUTATHBHE KapakTtepuctuke. JlehpuHucanu cCy
HAjBOKHUJU KApaKTEPUCTHIHH MapaMeTpu, Kao W MapamMeTpu neppopMaHCH pPAKETHOT MOTOpa
(moTHcak, cienupUIHN UMITYIIC, Op3UHA CaropeBama, TEMIepaTypcKa OCETIHUBOCT, CTETICH MINPEHa
Mia3HuKa, utn). OOpasiokeHa je MOTHBAIMja 3a HCTPAKUBAIKE JTBOKOMIIOHEHTHHX MOTOHCKUX
Nylkemha y by N00Hjake HEYTpalHe 3aBHCHOCTH MOTHCAK — BPEME MPUMEHOM YHpoImheHuX
TCOMETPHUJCKMX  KOH(pUTypanuja. YBOJHO TOMIABJbE  3aKJbYYCHO  je  MPEJCTaBIbabeM
METOOJIOJIOIIKOT PUCTYIIA UCTPAKUBADY.

Y napyrom mormaBjby pa3MmarpaHa je TpoMeHa Topyhe IMOBpIIMHE JBOKOMIIOHEHTHOT YBPCTOT
MOTOHCKOT Tymema. [Ipm TomMe cy pasMOTpeHe IBe creuuduyHe, HMHOBATUBHE TE€OMETPHjCKE
KOH(UTrypamnyje TOTOHCKOT Mmykema. [IpBa koHpurypamnuja moapasymeBa MHWIHHIPHIHY TEOMETPH]Y
ca CIIO’)KEHOM, CTEIEeHAaCTOM KOHTaKTHOM TOBPIIMHOM u3Mel)y nBe moroHcke marepuje. PaketHu
MOTOp Ca OBAKBOM KOH(UTYpalHMjoM je TMpPOM3BEACH M EKCIePUMEHTATHO ucnurad. [lpyra
KOH(Urypanyja mpeacTaBiba yHampeleme H3BOPHOT Oo0imKa yBohemeM KOHTHHYallHE TPaHWYHE
MOBpIIMHE W3Mel)y TOTOHCKHX MaTepHja pa3MuuTuX Op3uHa caropeBama. | eoMeTpujcKoM
aHAJIM30M CIIOKCHHX MOBPIIMHA KOje HACTAjy Yy MPOLECy caropeBama JBOKOMIIOHEHTHOT TOTOHCKOT
nymkemha, GOPMUPAHN Cy aHATMTUYKU MOJEIM Koju omoryhaBajy onpehuBame yKyIHE MOBpPIIHMHE
caropeBama. Ped je o BumedasHUM, MapaMeTapcKUM MOJEIMMa KOjH CY MMILIEMEHTHpPAHU KpO3
MPOTPaMCKO peliemhe Ha coPpTBepckoj miatdopmu Matlab.

Tpehe nornasipe aucepTanyje OJHOCH Ce HA aHAIN3Y MPUMEHCHUX MOTOHCKUX MaTepHja, lUXOBOT
cactaBa M KapaKTepUCTHKAa OJroBapajyhnx TacoBHTHUX TNpoJayKaTa caropeBama. llocie kpartkor
npernesa peepeHTHUX TUTEPaTypHHUX T0JjaTaka, aHau3a je poKycHupaHa Ha KOMIIO3UTHE IIOTOHCKE
MaTepuje Koje nMmajy HajooJbe €HepreTcKe KapakTepucTHke. J[aTh cy peleBaHTHH TMapamMeTpH IBa
n3abpaHa KOMITaTHOWJIHA cacTaBa KOjU C€ 3HAYajHO pasimKyjy y Op3uHH caropeBama. OBu
napameTpu KopumheHn cy y mpopadyHuMa rnep(opMaHCH paKeTHUX MOTOpPA Ca JBOKOMIIOHEHTHUM
MTOTOHCKUM TTYECHEM.

ExcnepuMeHTaHu 71€0 HCTpaXHBama MPHUKA3aH je Y YeTBPTOM IIOTJIaBJbY. Y OBOM JIENy YKa3aHO je
Ha 0COOCHOCTH CTaTWYKOT MCIUTHBAKkA pakeTHHX MoTopa. [IpeacraBibeHa je mpumpeMa MOTOpa 3a
UCIUTHBAak¢ W JaTe Cy Kapakrepuctuke kopuimmhene ompeme. W3BpmieHa cy Mepema JBa
Haj3HayajHUja TIapameTpa MOTOpa: PagHOT MPUTHCKA y KOMOPH PAKETHOT MOTOpa W T€HEPUCAHOT
notucka. Mepema cy o0aB/beHa 3a TPH KapaKTEPHCTUYHE TeMIleparype ymorpede: HOpMAalHY
amOujenranny temreparypy (15°C), kao u ekcTpeMHE BPEIHOCTH KOje TOIpa3yMeBajy HajHUKY
temnepatypy on -40°C u HajBumy temmneparypy ymotpebe ox S0°C. Pesynraru oBHX Mepema Cy
MPHUKa3aHN y HAPEITHOM IOTIIABJbY Y KOHTEKCTY Topehema ca mpopadyHCKUM pe3yaTaTHMa.

VY meroMm morNaBby MpPUKa3aHU Cy MOOWjeHH PE3yJTaTH 3aCHOBAHW HA Pa3BHjEHOM AaHAIMTUIKOM
Monermy. OBU pe3ynTatd ce OJHOCe Ha MpoMeHe ropyhe MOBpUIMHE, MAaceHOT MPOTOKAa W Op3uHE
caropeBama y QyHKIMjH BpeMeHa pajga pakeTHOT MoTopa. CBe oMeHyTe BenuunHe ojapelhene cy 3a
TPH KapaKTepHCTUYHE TemIrieparype ymoTpede. [lokazaHo je ma mpoMeHe pa3MaTpaHHX BETHIUHA
OJIrOBapajy OYEKWBAHOM, NMPHUOIMKHO HEYTPAIHOM PEXUMY paja pakeTHor mortopa. [lopen Tora,
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MOKa3aHo je Ja Cy OCTBapeHe BeoMa OJIMCKE BPEIHOCTH pa3MaTpaHMX Mapamerapa 3a W3BOPHY
TreOMETPHjcKy KOoH(uUTypanujy u yHampeleHy, ONTHMH30BaHy T'€OMETPHjy IBOKOMIIOHEHTHOT
MOTOHCKOT Mymema. [locebHa maxma mocsehena je ananm3u u nopehemy MpopavyHCKUX pe3yarara
3a TIPUTHCAK y KOMOPU MOTOpa U OCTBAPEHHM MOTHCAK Ca EKCIIEPUMEHTAHUM pesynraruma. Crenexn
noayaapama MOJICJICKAX M EKCIIEPUMEHTATHUX pe3yiraTa 3a CBe TPH pa3MaTpaHe TeMmIeparype
yroTpede MmpeacTaBiba MOTBPIY BaJbaHOCTH PAa3BHjEHOT MPOPadyHCKOT Mojena. JlogaTHo, yka3aHo je
W Ha Cllarambe MPOPAuYHCKHX pe3yiaTara 3a ONTHMH30BaHY TE€OMETPHjCKY KoH(purypamujy ca
BpPEIHOCTUMA TPUTHCKA M TIOTHCKA 32 W3BOPHY I€OMETPHUjy Mymema, mTo ynyhyje Ha moryhHocT
Jajber yHampehema KOHCTpYKIHje Mymema y HuJby N00ujama MOBOJHHUJUX pPEIlieHkha ca acleKTa
M3paXKCHHj¢ HEYTPATHOCTH W CIIMMUHHUCAma "TecTepacTux' BPEMEHCKUX 3aBHCHOCTH TIPUTHCKA U
MOTHUCKA.

VY mocnenmem, mIecToM TOTJIaBJby, JaT je CaKeT MpHKa3 paja, U3JI0KEeHU Cy OCHOBHH PE3YNITaTH U
3aKJbYUIIM OBE JOKTOPCKE JUCEPTAIUje U MPEUIoKeHe cy cMepHHIe 3a Oynyha ucrpaxuBama y 0BOj
oOiactu.

3. OLIEHA JUCEPTALIMJE

3.1 CaBpeMEeHOCT M OPUTHHAIIHOCT

JlokTopcka amcepranuja qokropanna Moxamena Anasusuja (Mohammed Alazeezi) mox HacioBoM
"IIpojexkToBamke W ONTHMHU3AIHMja JBOKOMIIOHEHTHHX MOTOHCKHX INYHEHma pPaKeTHHX MOTopa ca
yBpcToM noronckom marepujom” ("Design and optimization of dual-propellant grains of solid rocket
motors"), mpeAcTaB/ba CABPEMEH U OPUTHHAJIAH HAYYHHU pajl y 00JacTH PaKeTHOT MOToHa, OJHOCHO
MPOjEeKTOBamka YBPCTHX MOTOHCKHX MyHEma pakeTHHX MoTropa. Crnenmu(uYHOCT 3aXTeBa KOjU Ce
MOCTaBJbajy IMpeN MPOjeKTaHTa PAaKeTHOT MOTOpA, MPBEHCTBEHO Y MOTJIEAY 3aXTEBaHE 3aBHCHOCTU
MOTHCAK-BpEMe, alli M JOMYHCKHX OTpaHMYeHa (HIp. TEPMO3alITUTa KOMOpE, AYKHHA Mymhema,
OJICYCTBO €pPO3HMBHOT CaropeBama M CIL.), YeCTO YCJOBJhaBa NMOTpeOy Kpeupama HOBE, OPUTHHAIHE
reoMeTpHjcke KOH(PUTypalnje TOTOHCKOT Mykhema. 1o je TOMEH y KoMe HCTpaKNBaYKa KPEaTHBHOCT
JI0J1a3| 10 M3pakaja M KOjH MpecTaBjba BeOMa IUIOJHO TJIO 32 HOBA pelliermha M HaydHEe JOTIPHHOCE.
Pa3Boj HOBMX, KOMIIO3UTHUX MOTOHCKUX MaTepHja, y3 HOBE TEXHOJIOTH]E MPOM3BOIHEC MOTOHCKUX
nymema, oMoryhaBa ¢opmupame Mymema KOoje Ce CacToju O JBE KOMIIATHOWIIHE ITOTOHCKE
MaTepuje. UnmeHnIa 1a oBe MOTOHCKE MaTeprje MOTY UMaTi KOHTPOJIMCAHE BPETHOCTH TYCTHHE U
Op3uHEe caropeBama, OTBapa HOBE MOTYNHOCTH 3a TPOjEKTOBAHmE IMOTOHCKHX ITYHEHa JKEJBCHUX
KapakTepUCTHKA. Y TOM KOHTEKCTY, OCHOBHM LWJb HCTPAXHBAKkA je€ carjiefaBme MOryhHoCTH
MPOjEeKTOBaka M ONTUMH3AIN]jE HOBUX T€OMETPHjCKUX KOH(HUTYpalrja MOTOHCKUX MyHhema Koja ce
cacroje on aBe moroHcke marepuje. IloceOHO je mHTepecaHTHa MOTYhHOCT peanm3anuje Mymhemba
Koje o0e30eljyje MpUOIMIKHO HEYTpPATHO CaropeBare, Tj. KOHCTAHTHE BPEJIHOCTH MPHUTHCKA Y
KOMOpPH M TEHEpHCaHOT TOTHCKa. [Ipm ToMe je IHMJb OCTBapWBame jeIHOCTaBHE ,,CTIOJHALIEHE
TeoOMeTpHje IMymhemha ca IIHHIPHYHOM INYIUBHHOM Yy KOjOj ce ojaBHja caropeBame. OCHOBHU
npobieM y 0BOM ciydajy je onpehuBame o0nmka rpaHudHE, OJJHOCHO KOHTAKTHE MOBPIIMHE H3Melhy
nBe KopuinheHe TOTOHCKe Marepuje. KanaunmaTt je mMOHyIHO OpPUTHHAIHO pelIeHhe KOHCTPYKIHU)Ee
JBOKOMIIOHEHTHOT NYyHEHa W Pa3BUO OAroBapajyhm MareMaTHYKO-(DM3WYKH MOJET KOjU OIIHCYje
caropeBame OBOT MYHEHha, Ka0 U MPOpadyH CBUX PENICBAHTHHUX YHYTPAIIHheOaTMCTHIKAX BPETHOCTH
u mapamerapa nepdopMaHcu pakeTHor Mortopa. Ilopeheme pesynarata mpopadyHa W 00aBIbEHHX
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eKCIIEpUMEHTAIHUX UCTpaKMBamka MOKa3yje BeomMa 100po moaynapame. PasBujeHa MeTononormja u
MPEICTaBIbEHH MPUCTYII MTPOjEKTOBAKY TBOKOMIIOHEHTHHX ITOTOHCKHX IMYHEHha MOTY ¢€ IPUMEHUTH
Ha pa3NMYUTEe TUINOBE DPAKETHUX MOTOpa y TOTJeNy IUMEH3HWja, PeXHuMa pana, KOpHUIIheHHX
MOTOHCKUX Martepuja u cii. OpUTHHAIHOCT MPEAJIOKESHOT MPHUCTYIA U MOJIeNa Pa3BHjeHUX y OKBUPY
JIOKTOpCKE aucepranuje ToTBphyje M HaydHu pan oOjaBjbeH y peneBaHTHOM MelyHapomHoM
JaCOIHUCY.

3.2 OcBpT Ha pedepeHTHY U KOpuIIheHY JIUTEpaTypy

ToxoMm m3paze AOKTOPCKE IucepTanrje KaHIUAAT je MOApOoOHO HMCTpaxuo mocrojehy pereBaHTHY
JTUTEpaTypy Koja Ce OJHOCHM Ha O0JACT MpPOjeKTOBama YBPCTUX IOTOHCKHX MYHCHA PAKETHUX
MOTOpa, IITO j& Pe3yATOBAJIO0 JUCTOM 0 YKymHO 60 oubnmorpadckux pedepennu. Jleo pedepeniu
MOCITY)KHO j€ Kao OCHOBa 3a mperien (QyHIaMEHTAIHUX acrekaTa, NpUKa3 JIO0CAJallmbHX
UCTpakuBama H mocrojeher crama y pa3marpanoj oOmactu. OcCHOBHE AeUHUIMjE KIbYIHHX
nmapamerapa mneppopMaHCH paKeTHOT MOTOpa, HEONmXoJHE Jnaa ce (opMmynHmie MOAeNT KOju
MpeaCcTaB/ba CYHITHHY JOKTOPCKE IHCEpTalje, mpey3eTe Ccy u3 HaBeneHuX pedepenmu. Ocraie
pedepeHile MoCIyXuiae Cy Kao OCHOBAa 3a pa3BOj HOBE TEOMETPHUjCKE KOH(UTypaluje MOTOHCKOT
nylmema U HEHO Mojemmpame. M3y3eB QyHmameHTamHe nurteparype u onpeheHux pedepeHnn
BaXHUX 32 Pa3Boj MpeIMeTHE 00JacTH HCTpaXknBama, BehnHa Oubmmorpadckux n3Bopa je HOBHjET
JaTymMa MTO yKa3zyje Ha CaBPEeMEHOCT M aKTYEIHOCT HCTpakuBaHe Teme. Ha ocHOBy oOuma u
Pa3HOBPCHOCTH KopuIIheHe IMTepaType MOXKe ce 3aKJbYJUTH JIa j€ KaHAUIaT IMao TeMeJbaH YBUM Y
J0CaIallbe pe3yiITaTe HCTPAKUBAKHA y Pa3MaTpaHoj 00JIACTH W KBAJHUTETHY OCHOBY 32 COICTBEHHU
HCTPAXUBAYKH JJOTIPHHOC.

3.3 Onuc ¥ aeKBaTHOCT IPUMELEHNX HAYYHAX METOIA

Y pany Ha JOKTOPCKOj AUCEpTaIvju KopHuinheHe cy ciefehe HaydHe METOJIC HCTPaKHBAbA!

e AHammM3a JUTEPATypHHUX H3BOpA, CHCTEMAaTH3allMja TNMPETXOJHHUX Ca3Hama, Kao W rmocrojehmx
TeOMETPH]CKHX KOH(HUrypalnrja MOrOHCKUX MyHhekha 32 paKeTHE MOTOPE ca YBPCTOM ITOTOHCKOM
MaTepHjoM,

e AHAMTHYKO MOJEIHpame I0jaBa BE3aHHX 3a CaropeBame IOTOHCKOT Mymkema, oapehuBame
MOBPIIMHE CaropeBama, Ka0 M OCTAIMX PEJICBAHTHUX YHYTpAIllkeOaTMCTHYKHX Iapamerapa U
napameTapa nepgopmMaHce pakeTHOT MOTOPa,

e ExcnepumeHTanHM METOA - MEpeHkEe OCHOBHHX KapakTepHcTHKa (MPUTHCAK y KOMOPH,
TeHEPHCaHH MOTHUCAK) PAKETHOT MOTOPA Ca IBOKOMIIOHEHTHOM ITOTOHCKOM MaTEpPHjOM,

e [lopeheme anamuTHUKK MOOMjEHMX NUPEIUKTHBHUX pE3yiTara ca H3MEPEHHM BpETHOCTUMA
napameTapa, y3 Bepu(pUKaIujy u BaJHIaIH]y MPEAIoKEHUX MOJIea.

HaBenene merone Cy TOKOM HCTpaXkvBamba IPUMEHECHE Ha aJeKBaTaH HA4yWH, a MPEIJIOKEHHU
AQHATMTUYKY TPETUKTHBHE MOJIENN CY EKCIIEPUMEHTAITHO BepU(HUKOBAHU.

3.4 IIpMMEHIBEUBOCT OCTBAPEHUX PE3YIITATa

Pesynratn ucrpakuBama OCTBApEHH y OKBHPY NOKTOPCKE AMCEpTAIMje MMajy HAaydHH, CTPYYHH U
MPAaKTUIHU, OJHOCHO AaIUTMKaTWBHU 3HA4aj y JOMEHY IPOjeKTOBamba YBPCTUX TBOKOMIOHEHTHHX
MOTOHCKUX NyHBEHha PaKeTHUX MoTopa. Tema MOKTOpCKe AMcepTalyje Be3aHa je 3a M0OOJbIIame
KapaKTepUCTHKA YBPCTOT IMOTOHCKOT MyHEeHa PAaKeTHOT MOTOpa Kpo3 yHampeheme reomerpujcke
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KoH(pHrypanuje yBohemeM JBOKOMIIOHEHTHOT MOTOHCKOT Mymhetba. Jlakie, moia3Ha ujeja 1 OCHOBHA
XHIIOTE3a HCTPAKHUBAKA YCKO Cy MTOBE3aHE ca MPAKTHYHUM MPUMEHamMa JOOUjeHnX pe3yaraTa. Y pagy
je moTBpheHa moja3Ha XuIoTesa J1a je Moryhe mpojeKToBaT! NUIMHAMYHO JBOKOMIIOHEHTHO IMYHEHE
ca HEHTPAIHOM IWJIMHIPUYHOM IIYIJBMHOM Y KOjOj Ce OJ[BHja caropeBame, pu 4eMy ce o0e3oehyje
mpHuOIMKHO HEeyTpaliHa KpuBa moTucka. [lokaszaHo je na je Moryhe peann3oBaTu pa3IMunuTe TpaHUdHE,
OJTHOCHO KOHTaKTHE MOBpILIMHE W3Mel)y IBe MOTOHCKE MaTepuje, Koje 00e30el)yjy momenyra cBojcTBa
Motopa. Teopwjckm MOAET KOjU OIHUCYje CaropeBame IBOKOMIIOHEHTHOT TOTOHCKOT IYHhCHa
noTBplheH je pesyaraTuma excriepuMenaTa. Crora je jacHO J1a je MPEeUIOKEHH TPHUCTYH POjeKTOBAY
JTBOKOMIIOHEHTHUX TIOTOHCKUX MYHheHha MOTyhe MpHUIaroJuTi KOHKPETHUM TEXHUYKUM 3aXTE€BUMA U
MPUMEHUTH y Pa3THYUTUM THIIOBUMA PAKETHUX MOTOpA ca YBPCTOM ITOTOHCKOM MaTEePHjOM.

3.5 OueHa JOCTUTHYTHX CIIOCOOHOCTH KaHAMWIaTa 3a CAMOCTAJIHN HAYYHHU Pajl

Kanguaar Moxamen Anasuszu (Mohammed Alazeezi) je kpo3 peanmsanujy OBE JOKTOPCKE
IUcepTanyje  HEeIBOCMHUCIEHO  JI0Ka3a0  CIIOCOOHOCT  3a  CaMOCTalHO  cIpoBolheme
HAayIHOMCTPAKMBAYKOT paga. Y OKBUPY paja Ha AWCEPTAIMjH TO0Ka3a0 je CUCTEeMaTHYHOCT MpHU
MpETJiely PEeNeBaHTHUX CaBPEMEHUX HCTpPaKMBarmba, MHBEHTUBHOCT NP (POPMIIMCaEy OCHOBHE
XHIIOTE3€, Ka0 W YHOPHOCT M Hay4dHy CTPOTOCT Npu (OpPMHUpamy COINCTBEHOT MaTeMaTHYKO-
¢u3nukor mozpena. Takohe je KBAJUTETHO CIPOBEO M EKCIEPUMEHTAIHHU €0 HCTpaxkumBama. Ha
00jeKTHBaH HA4YMH je M3BPIIMO aHAIM3y U mopeheme oarosapajyhnx pesynrara U U3BeO peeBaHTHE
3aksbydke. [lopen Tora, KaHIUAAT je YCHEITHO MPEACTaBUO U MYOJMKOBAO COTICTBEHA NCTPAKUBAHA.

4. OCTBAPEHU HAYYHMU JOIPUHOC

4.1 IIpukas ocTBapEeHNX HAYYHHUX JOOPHUHOCA

OpuruHaIHN Hayd9HU AonpuHOC KaHamaara Moxamena Anasm3uja (Mohammed Alazeezi) u merose
JIOKTOpCKe amcepranuje moj HaciaoBoM "lIpojekroBame W ONTUMHU3AIMja JBOKOMIOHEHTHHUX
MTOTOHCKUX MyH-EHha PaKeTHUX MOTOpa ca uBpcToM nmoroHckoM MatepujoM” ("Design and optimization
of dual-propellant grains of solid rocket motors") ornmema ce y pa3Bojy MHOBaTHBHE KOHIICTIIIH]jE
JTBOKOMIIOHEHTHOT TIOTOHCKOT Mymhema cnenuduyHe reoMeTpuje, y3 (opMupame KOMILIEKCHOT
AHATMTUYIKOT MOJIeNIa KOjH OIHCYje CaropeBame IBOKOMIIOHEHTHHX TOTOHCKHX MYyHEHa PaKeTHOT
Moropa. OBaj mompuHOC je caipaH y mormaBiby 2 (ctp. 27-35) m mormaBiby S5 (ctp. 45-62)
nucepranuje u o0jaBibeH y pany [1] kareropuje M23 y waconvicy Thermal Science, xoju je n1ocTynaH
Ha e-anpecu https://doi.org/10.2298/TSCI210604290A Ha KOMe je KaHAWIAT MPBU ayTOp M jEeAHHU

JOKTOpPAHJI.

[Mopen Tora, 3HauajaH CTPYYHH NOMPHHOC AMCEPTAIHje TpeAcTaBiba (GopMupame cBeOOYyXBaTHOT
Mozena u oxrosapajyher mporpama 3a pauyHap (IIpmmor 7.1) xoju omoryhaBa onmpehuBame CcBHX
PENIeBAaHTHUX KAPAKTEPUCTHYHUX BEJIMYMHA PAKETHOT MOTOpa Ca IBOKOMIIOHEHTHHUM TOTOHCKHM
NylBemheM, YKIbYdyjyhn u mpopadyH napamerapa nepgopmance.

4.2 KpuTrdka agajm3a pe3yiarara HCTPaKUBamka

[Mocne amanmm3e peneBaHTHE CaBpeMEHE IHUTEparype W mocrojehmx pesyiarata W pemema y
pa3maTpaHoj obiacTu JOKTOpCKe aucepranmje, Kommcuja KOHCTaTyje Ja Cy OCTBApeHH pPE3yiTaTH

7/9



uCTpaknBama KaHgupara Moxamena Amasmsmja (Mohammed Alazeezi) HaydHO yTeMeJbeHH U
3Havajuu. CarjienaBameM IMOCTAaBJBCHUX IMJbEBA MCTPAXKMBAHA, TMOJIA3HUX XHUIIOTE3a U OCTBAPEHUX
pe3yararta TpUKa3aHUX y JOKTOPCKOj AWCEpTalrju, KOHCTATyjeMO Ja jeé KaHAWAAT YCHEIIHO
peamm3oBa0 HMCTpaXHBame, MOTBphyjyhm mocraBibeHy XHIOTE3y, y3 (opMmupame oxarosapajyher
AHAJMTUIKOT MOJIENA.

I'eomerpujcka KoHOHUTypanHja je KJbYJHO CBOJCTBO IIOTOHCKOT MyHBEHa jep OHAa JeHuHHUIIS
MOBPIIMHY CaropeBama U €BOJIYLIU]jY OBE MOBPIIMHE Y TOKY pajga PaKeTHOT MOTOpa, Kao W 1eOJbHUHY
CBOJIa MYHEHa, OJHOCHO BpeMe caropeBama. Ha Taj HauMH, reoMeTpuja MOTOHCKOT Mykhemka oapelyje
MPOMEHY PaJHOT TPUTHCKA Y KOMOPH CaropeBama M KOHAYHO, KOHTPOJIMINIE TJIAaBHU MapameTrap
nep@opMaHce paKeTHOT MOTOpa — 3aBHCHOCT MOTHCKA OJ] BpeMeHa. Pazmarpame JBOKOMIIOHEHTHHX
YBPCTUX TMOTOHCKHX IyHEHha 0TBApa HOBE MOTYNHOCTH y TIPOjeKTOBamkY, IMPU YEMY j€ ca peIaTUBHO
JETHOCTaBHUM TE€OMETPUJCKUM KOH(HUTypaljaMa OBaKBHX IMOTOHCKUX MyHeHma MOTyhe OCTBapUTH
TUNUYHE TEXHUYKE 3aXTEBE, Kao INTO Cy HEyTpalHa KpWBa TOTHCKA, 33/J0BOJbaBajyha TepMuuka
3amTrTa 3UI0Ba KOMOpPE, CTPYKTYPHH HWHTETPUTET IIOTOHCKOT MYyHEeHa, MOTYRHOCT KOHTpOJE
epo3uBHOT caropeBama W ciI. [loHyheHa pemema Koja ce OJHOCE Ha MPOQIIMCAEmHEe KOHTAKTHE
noBpIHEe M3Mel)y 1Be MOTOHCKe MaTepuje, Kao W OAroBapajyhm Monenu Koju CHUMYIUpajy pan
PaKeTHOT MOTOpa ca OBHM THIIOM IyHEHha MPEICTaBbajy OPUTHHAIAH IOMPHHOC HAYIHU, KOJH je
Moryhe ajanupary 3a pa3InIuTe TEXHHIKE 3aXTeBE, OJJHOCHO THIIOBE PAKETHUX MOTOPA.

4.3 Bepudukanuja HaydHUX JONPUHOCA

VY crnepehuM HaydHHUM pagoBHMa Cy BEpU(MHUKOBAaHU HAYYHH JONPHUHOCH NPEAMETHE ITOKTOPCKE
JUcepTanuje:

Kareropuja M23

[1] Alazeezi, M., Popovi¢, N., Elek, P.. Two-component propellant grain for rocket motor:
Combustion analysis and geometric optimization, Thermal Science, Vol. 26, No. 2, 2022, pp.
1567-1578. IF(2022)=1.7, 79/63 (Thermodynamics)
https://doi.org/10.2298/TSCI210604290A

Kareropuja M33

[2] Alazeezi, M., Elek, P.: Analytical and numerical burnback analysis of end burner grain with
cylindrical cavity, 8" International Scientific Conference on Defensive Technologies OTEH
2018, Belgrade, Serbia, 11-12 October 2018, pp. 184-188.

[3] Alazeezi, M., Elek, P.: Nozzle optimization of dual thrust rocket motor, in: New Technologies,
Development, and Application II, Lecture Notes in Networks and Systems, volume 76, Ed: Isak
Karabegovi¢, ISBN 978-3-030-18071-3, Springer, pp. 468-477, 2019.
https://link.springer.com/chapter/10.1007/978-3-030-18072-0_54

Kareropuja M34

[4] Alazeezi, M., Elek, P.: Nozzle optimization of dual thrust rocket motor, Proceedings of 5%
International Conference "New Technologies, Development, and Application NT-2019", Sarajevo,
Bosnia and Hercegovina, June 27-29, 2019, Ed: 1. Karabegovi¢, Z. Haznadar, S. Pasi¢, p. 31
(abstract)
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5. 3AK/bYYAK U HNPEJIOT

Ha ocHoBy mperiena u nerajpHe aHaim3e JOKTOPCKE aucepranwmje moj Ha3uBoM "llpojekToBame n
ONTUMH3ANHja JBOKOMIIOHEHTHHX TOTOHCKHX NYyHEHa PaKeTHUX MOTOpA Ca YBPCTOM IOTOHCKOM
matepujoM” ("Design and optimization of dual-propellant grains of solid rocket motors") kanangara
Moxamena Anasusuja (Mohammed Alazeezi), MacT. WHXX. Mail., CTyA€HTa AOKTOPCKUX CTyHIH]a,
Komucuja 3a nperien, onieHy u o10paHy JOKTOPCKE AMCEpTalije KOHCTaTyje:

- na ypaheHa IOKTOpCKa IHcepTalyja MNpeICTaB/ba OPWUTHHAIHU HAydHU paJ ca HAyIHUM
JTOMPHHOCOM y 00nacTH TeXHHMYKHX Hayka — MaIIMHCKO MHXEHEPCTBO, YKa HaydHa 00JacT
BojHO MammHCTBO — CHCTEMH HaopyKama,

- Jla je HamKcaHa y CKJIaJly ca CBUM CTaHJapIrMa 332 HAYTHOUCTPAKUBAUYKE PaIOBE U

- Jla HCIlylaBa CBE ycJoBe npeaBul)eHe 3aKOHOM O BHCOKOM 00pa3oBamy, U J1a je y CKIaay ca
Craryrom u [IpaBunankoMm o JlokTopckum cryaujama MamuHCKOT (akynTeTa YHHBEp3UTETa
y Bbeorpany.

Ha ocHoBYy pesynTara u 3akjbydaka IpHUKa3aHUX y TOKTOPCKO] Aucepranuju, Komucuja koHcTaTyje
na je xangumar Moxamen Anasmsum (Mohammed Alazeezi), ycmemHo 3aBpmIO JOKTOPCKY
IUCepTajy y CKIay ca MpeaBul)eHuM MPeaMETOM U MOCTaBJbEHUM [IUJHEBUMA UCTPAKUBAA.

WNmajyhm y Bumy HaBemeno, Kommucuja mpemmaxe HacraBHo-mayaHom Behy VYHuBepsurera y
Beorpany - MammHckor (akynrera aa ce TOKTOpcka aucepranuja moa HasueoM "'IlpojexkToBame n
ONTHMM3A1lMja [IBOKOMIIOHEHTHHMX IOTOHCKHUX NyHhemha pPaKeTHHX MOTOpa ca 4YBPCTOM
noroickom matepujom' ('"Design and optimization of dual-propellant grains of solid rocket
motors") kaunuaara Moxamena Agasusuja (Mohammed Alazeezi), mact. nHX. Mall., cTyaeHTa
JTOKTOPCKUX CTyIAWja, MPUXBATH, M3JI0KM HA YBHJ jaBHOCTH M YIYTH Ha KOHA4HO ycBajame Behy
HayqyHUX 00JIaCTH TEXHUUYKHUX Hayka YHHBep3urTera y beorpany.

V¥ Beorpany, 22.01.2024. YJIAHOBHU KOMUCHUJE

np Anekcannap CumonoBuh, peIoBHU TIpodecop
VYuusep3utet y beorpany - MammHCK ¢akynrer

np Anexcannap MunusojeBuh, BaHpeHu npodecop
VYuusep3utet y beorpany - MammHCcku ¢akynrer

ap Cama JKuskoBuh, Hay9HH capaJHUK
Bojaorexunuku HHCTUTYT, beorpaz
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YHUBEP3UTET Y BEOIPALY
MALUNHCKU ©AKYNTET

Bp. 122/1

Oatym: 18.01.2024. roguHe

BEOIPAL, Yn. kparsuue Mapuje 6p. 16

Ha ocHoBy obGaBelutewa ap lNpenpara Eneka, pen. npod., meHTopa Aa je
ctyaeHT Mohammed Alazeezi, MacT. MHX. Mall., 3aBpPLUMO OOKTOPCKY AucepTauujy
.l IpOjeKkToBatkbe M ONTMMM3aumja ABOKOMMOHEHTHUX MOrOHCKUX MyHseHa pakeTHUX
MOTOpa ca 4YBpPCTOM noroHckoM matepujom (Design and optimization of dual-
propellant grains of solid rocket motors)‘, npegnora Konernjyma HacTaBHuKa
Kategpe 3a cucrteme Haopyxawa, a carnacHo unaHy 40. 3akoHa O BWCOKOM
obpasoBawy (,CnyxbeHn rnacHuk PC* 6poj 76/2005, 100/2007 — ayTeHTU4HO
Tymavewe, 97/2008, 93/2012, 89/2013 n 76/2023) n unaHy 42. lMpaBunHuka o
JOKTopckMMm  cTyamjama MawuHekor dakynteTa, HactaBHO — HayyHo Behe
MawuHckor dakynteta Ha cegHuum oapxaHoj gaHa 18.01.2024. rogmHe, goHeno je
cnegehy

oaonykKky

- op AnekcaHgap CumoHoBuh, peq. npod.,
- ap AnekcaHgap MunusojeBuh, BaHp. Nnpod. u
- ap Cawa Xunekoswuh, Hay4yHV capagHuK, BOjHOTEXHUYKN MHCTUTYT.

UMeHyjy ce 3a udnaHoBe Komucumje 3a oueHy M onbpaHy OOKTOpPCKe AucepTauuje
JJIPOJEKTOBAGE N ONTUMU3SALUUNJA OBOKOMMOHEHTHUX MOIOHCKUX
NMYWBEWBLA PAKETHUX MOTOPA CA UYBPCTOM NMOINOHCKOM MATEPWUJOM
(DESIGN AND OPTIMIZATION OF DUAL-PROPELLANT GRAINS OF SOLID
ROCKET MOTORS)“ ctryneHTa MOHAMMED ALAZEEZI, macT. UHX. mMaLu.

Opnyky goctasutu: YnaHosuma Komuvcuje, ctyoeHTy u apxmsn dakynreTa.

JEKAH
MALLUMHCKOI ®AKYNTETA

npodc. ap Bnagumup MNMonosuh



