CTAHOBUWULWIE

BbpPXYy AMcepTauMoHeH TpyA 3a npugobreaHe Ha obpasoBaTtenHa u
Hay4Ha CTeneH ,,A0KTop”
no npodecmoHanHo HanpasneHve 5.1 MalWwMHHO MHXXEeHepPCTBO,
AOKTOpCKa nporpama TexXHosnornsa Ha MalwmMHOCTPOEHeTOo
ABTOp Ha gucepTaunoHHUS Tpya: Mar. uHX. Patnyme XysiaHum
Tema Ha gucepTaunoHHus Tpya: Experimental Research of Mathematical Modeling
and Optimization of INCONEL 718 in the CNC Turning Process
UneH Ha Hay4yHOTO Xypu: npodp. AH UHX. UBO ManakoB

1. AKTyanHoCcT Ha pa3paboTBaHusi B AuCepTaLMOHHUA Tpya npobrnem B
Hay4YHO U HAY4YHOMNPUNOXHO OTHOLUEHME.

[ncepTaunoHHUAT Tpya € B NepCcrnekTMBHA U akTyanHa obnact Ha mMoaenupaHe m
n3crnegBaHe Ha rpanaBoCcTTa Ha obpaboTeHaTa NOBbPXHMHA, UBHOCBAHETO U TPanMHOCTTa
Ha WMHCTPYMEHTa Npu pasfnyHM CTOMHOCTU Ha napaMmeTpuTe Ha pexuma Ha psA3aHe Ha
agetannn ot TpygHo obpaboTBaemuss maTtepuwan Inconel 718, KOWTO Hamupa LUMPOKO
NPUNOXEHNe B  pasnNUYHM OTpacnM —  MalMHOCTPOEHE, aBTOMOOUIIOCTPOEHE,
camoreToCcTpoeHe, XumMmnyecka, HedptonpepaboTBaTenHa, KocMU4ecka UHQYCTpUs 1 ap.

lMpeanaraHnte MeTOAMKW, MOAENM U 3aBUCMMOCTW, oboratsaBaT W AopasBuBat
3HaHMATa U MHCTPYMEHTapuyMa 3a pellaBaHe Ha npobnemu B pasrnexgaHaTta obnacr,
cb3aaBaTt NpeanocTaBku 3a CbKpalljaBaHe Ha Npoueca Ha NpoekTupaHe, NPorHo3vpaHe u
yBenuyaBaHe Ha e(deKTUMBHOCTTa Ha MexaHuyHaTa obpaboTka. Bcuyko ToBa onpegens
aKTyanHocTTa M 3Ha4YuMMoCTTa Ha u3CcrnedBaHeTOo B HAyYHOMPUIIOXKHO W MPUIOXHO
OTHOLLIEHME.

2. CteneH Ha no3HaBaHe CbBLCTOSIHWETO Ha npobrnema WM TBOpYecKa
MHTepnpeTauusa Ha nuTepaTypHMAa MaTtepuan.

B ancepTtaumoHHus Tpya ca umtupaHm 114 ns3todHuka, 3HadmTernHa 4act OT KOUTO
ca ot nocrnegHute 10 rognHuK, KOETo nokasea 3aabNb04YeHO NO3HABaHE HA CbBPEMEHHOTO
CbCTOsSIHME Ha npobnema. JlutepaTtypHuaT 0630p € aHanUTUYeH, KaTo Ha Heroea OCHOBa
ca popmynMpaHn LenTa n sagadnte Ha gucepTaunmoHHUsS Tpya.

Cuvtam, 4e KaHOMAATBLT MO3HaBa MHOro0 [0Ope CbBPEMEHHOTO CbCTOSIHME B
pasrnexgaHata obnacTt n nputexasa HeobxoouMMusa KanauumTeT 3a MnosflyyaBaHe Ha HOBU
pesynraTu.

3. CroTBeTCTBME Ha U3bpaHaTa MeToauKa Ha uscreaBaHe U NocTaBeHaTa Len
M 3agaum Ha AUCepPTaLMOHHUSA TPYA C NOCTUrHaTUTE NPUHOCH.

PelwaBaHeTo Ha MnocTaBeHWTe 3aJayu B AMCEPTaUMOHHUS Tpyd ce Gasvpa Ha
YCMELWHOTO CbYeTaBaHe Ha CbBPEMEHHU MeToAM U CPeAcTBa 3a eKCrnepuMMeEHTarHo



n3cneaBaHe W Ha YTBbPAEHW MeToau U MNpPUNoXeH codTyep 3a MoaenupaHe U
ontuMmmnsauus. lNoctaBeHaTa Len 1 3agadnTe, CBbP3aHU C Hes, ca U3NbITIHEHU KOPEKTHO, B
HeobxoaMMmnsa o6em 1 cbabpKaHue.

Cuutam ue, n3bpaHata MeToAMKa Ha M3crnedBaHe € aJeKkBaTHa Ha nocTaBeHaTa
uen v 3agadv Ha gucepTaumMoHHMA TPyA, KOUTO CbOTBETCTBAT HAMbJIHO HA MOCTUrHaTUTE
pe3ynrtaTtu u NPUHOCHU.

4. Hay4HONPUNOXHU NPUHOCU Ha AUCepPTaLMOHHUA TPyA.

Mpuemam copMynmpaHuTe OT AOKTOpaHTa Hay4HU, HAyYHO-NPUITOXKHN 1 NPUIOXKHU
MPUHOCKM UK XM onpedenam KaTo 3HadYMMu UM AocTaTbYyHM  3a npuagobuBaHe Ha
obpasoBatenHaTa M HayyHa cteneH ,00KTop“. OCHOBHUTE MPMHOCK Ca CBbP3aHM CbC
Cb3aBaHe Ha MaTemMaTMYeCKN MOAENN ONMCBALLM 3aBUCMMOCTTa MeXay napameTpuTe Ha
psi3aHe M M3HOCBAHETO, TparMHOCTTa Ha WHCTPyMEeHTa, rpanaBocTTa Ha obpaboTeHaTa
NOBbPXHMHA, MPOM3BOAUTENHOCTTA M Ap., KaTo € [OKa3aHO TAXHOTO CbOTBETCTBME C
eKcnepuMMeHTanHN 1 TeOpeTUYHM pe3ynTaTn B Hay4YHO-TEXHMYECKaTa nuTtepaTypa.

MpuHOCUTE Ce OTHACAT KbM [OKa3BaHe C HOBWM CPeACTBa HA CbLLUECTBEHW HOBU
CTpaHM B CblUeCTByBalUM HayyHn npobrnemnm U Teopuu, Cb3haBaHe Ha HOBU
Knacudukaumm, Moaenun, MeToam u MeToamkm 1 noriyyaBaHe Ha NOTBbPAUTENHU (haKTK.
MpuHOCUTE OokasBaT ybeaouTenHo, 4e B ANCEPTALMOHHWUS TPYA Ce pellaBaT pearnHu
3aJa4yv Ha uHaycTpuaTa.

5. MpeueHka Ha nybnukauMnMTe No gucepTaLMOHHUA TPyA.

Mo AaucepTaumMoHHWS TPYA [AOKTOpPaHTbT € npeactasun 10 6p. KONEKTUBHU
nybnukauum, kato 7 6p. ca B n3gaHusa MHOEKCUpaHN B CBETOBHUTE Ba3n AaHHM Scopus u
Web of Science. B 4 ot TpygoseTte mar. nHx. ®atnyme Xysdann e nbpeu aBTop. He e
npeactaBeH pasgenurenieH NPOTOKOM 3a KOMEKTMBHUTE nybnukauuu, HO MOXe ga ce
3aKn4M, Yye aBTOPbLT MMa pPaBHOCTOMHO yyacTme B Tax. B 6asata Scopus uma 20
UMTMpaHNA Ha TPyAoBe Ha kaHAuAaTa, kato HeroBusaT h-index e 3.

MpeactaBeHnTe nybnukaumm oTpassaBaT AOCTATbYHO MbJIHO M TOYHO CbLUECTBEHMU
CTpaHu OT AMCEPTAUMOHHMA TPYA 1 Nonynapmuampart u3sbpLueHaTa pabora.

6. MHeHUA, NpenopbLKU U BEeNeXKK.

Hamam coblwectBeHn 3abenexku, C€ KOMTO [da  oOcCropBaM  OCHOBHUTE
HaYYHOMPUIOXHU M NMPUIIOXKHU NPUHOCKU B AMcepTalmoHHaTa paboTa.

Mpenopbyam Ha kaHOoupaTa Aa akTuemsmMpa nyobnukyBaHETO Ha CaMOCTOATENHU
TpyooBe B WHOEKCUpaHW W pedepupaHy u3gaHua U ga TbpPCU Bb3MOXHOCTU 3a
BHegpsiBaHe Ha pa3paboTkaTa B NpakTuKaTa.



3AKITKOYEHUE

B3 ocHOBa Ha 3ano3HaBaHeTO MU C AUCEPTALMOHHUA TPyA U MaTepuanurte
no Hero, usnbJfiHeHaTa obpasoBaTenHa Len Ha AOKTOpaHTypaTa U U3UCKBaHMUATA Ha
3akoHa 3a pa3BUTMETO Ha akKageMmyHuMa cbctaB B Penybnuka bBbnrapus,
NpaBunHuka 3a npunaradHeto My wu [lpaBunHMKa 3a ycnoBusitTa M peada 3a
npuao6uBaHe Ha Hay4Hu cteneHn B TY-Cocumsa, akTyanHOCTTa MU 3HAYMMOCTTa Ha
NOCTUrHATUTE HAYYHOMPUIIOXKHU U MNPUNOXKHU TMPUHOCKU, C YyOeadeHOCT paBam
NMOJNTIOXWUTEJIHA oueHka Ha gucepTauMoHHaTa paboTa.

Ha Tte3am ocHoBaHusa npegnaram Ha mar. uHx. ®atnyme XXysiaHm ga 6bae
npucbaeHa obpa3oBaTenHata M Hay4yHa cTeneH ,,A0KTop” no npocdgecuoHanHo
HanpaBneHue 5.1 MawWHHO MHXeHepCTBO, Hay4yHa crneuuanHocT ,TexHornorusa Ha
MaLMHOCTPOEHEeTO”.

Hara: 12.09.2023 UYNEH HA XYPUTO:
(npodh. aH nHx. UBOo ManakoB)



OPINION

on a dissertation for awarding the Scientific degree "Doctor"
by professional field 5.1 Mechanical engineering,
Doctoral Program Technology of Mechanical Engineering
Author of the thesis: MSc. Eng. Fatlume Zhujani
Thesis topic: Experimental Research of Mathematical Modeling and Optimization of
INCONEL 718 in the CNC Turning Process
Member of the scientific jury: Prof. lIvo Malakov, DSc

1. Relevance of the problem developed in the dissertation.

The dissertation is in a promising and up-to-date field of modeling and research of
the roughness of the treated surface, wear and durability of the tool at different values of
the parameters of the cutting mode of parts from the hard-to-process material Inconel 718,
which is widely used in various industries — machine building, automotive, aircraft,
chemical, oil refining, aerospace industry, etc.

The proposed methodologies, models and dependencies enrich and further develop
the knowledge and tools for solving problems in the field and creates prerequisites for
shortening the design process, prediction and increasing the efficiency of manufacturing
processing. All this determines the relevance and significance of the study in scientific and
applied terms.

2. Degree of knowledge of the state of the problem and creative interpretation
of literary material.

The dissertation cites 114 sources, a significant part of which are from the last 10
years, which shows a deep knowledge of the current state of the problem. The literature
review is analytical, and on its basis the purpose and tasks of the dissertation are
formulated.

| believe that the candidate knows very well the current state of the art in the field
under consideration and has the necessary capacity to obtain new results.

3. Correspondence of the chosen research methodology and the aimed goal
and tasks of the dissertation with the achieved contributions.

The solution of the tasks set in the dissertation is based on the successful
combination of modern methods and tools for experimental research and established
methods and application software for modeling and optimization. The aimed goal and the
tasks related to it are fulfilled correctly, in the required volume and content.

| believe that the chosen methodology of research is adequate to the set goal and
tasks of the dissertation, which fully correspond to the results and contributions achieved.

4. Scientific and /or scientific-applied Contributions of the dissertation.

| accept the scientific and applied contributions formulated by the PhD student and
define them as significant and sufficient for the acquisition of the educational and scientific



degree "Doctor of engineering”. The main contributions are related to the creation of
mathematical models describing the relationship between the cutting parameters and
wear, the durability of the tool, the roughness of the treated surface, the productivity, etc.,
and their compliance with experimental and theoretical results has been proven in
scientific and technical literature.

Contributions relate to the proof by new means of substantial new sides in existing
scientific problems and theories, the creation of new classifications, models, methods, and
methodologies, and the obtaining of confirmatory facts. The contributions prove
convincingly that the dissertation solves real tasks of the industry.

5. Evaluation of publications on the dissertation.

According to the dissertation, the doctoral student has presented 10 pcs. collective
publications, such as 7 pcs. are in publications indexed in the world databases Scopus
and Web of Science. In 4 of the works Mag. Ing. Fatlume Zhujani is the first author. No
divisive protocol for collective publications is presented, but it can be concluded that the
author has an equal participation in them. At the Scopus base, there are 20 citations of a
candidate's work, with his h-index being 3.

The publications presented reflect sufficiently fully and accurately essential aspects
of the dissertation and promote the work performed.

6. Notes and recommendations.

| have no significant remarks with which to dispute the main scientific and applied
contributions in the dissertation work.

| recommend the candidate to intensify the publication of independent works in
indexed and referenced editions and to look for opportunities to implement the
development in practice.

CONCLUSION

Based on my acquaintance with the dissertation work and the materials on it,
the educational goal of the doctorate procedure and the requirements of the Law
and the Rules of the procedure for obtaining scientific degrees at the Technical
University of Sofia, the relevance and significance of the scientific research and
applied contributions | propose MSc. Eng. Fatlume Zhujani to be awarded the
educational and scientific degree "Doctor" in professional field 5.1 Mechanical
Engineering, doctoral program "Technology of Mechanical Engineering”.

Date: 12.09.2023 MEMBER OF THE JURY:
(Eng. Ivo Malakov, Prof. DSc)



