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1. AKTyanHOCT Ha paspaboTBaHuss B AOUCepTaUUOHHMA TpynL
npoo6siemM B HAy4YHO N HAY4YHO-NPUNOXHO OTHOLLUEHUEe

AkmyasiHocmma Ha ANcepTaumMoHHMA Tpyad Ce MOTMBMPA OT Bb3MOXHOCTTA
ype3 MPOrHOCTUYHM MaTeMaTU4eckn Mogenn [a ce Bb3npou3BenaTr AaHHW 3a
npouec Ha cTpyroBa obpaboTtka Ha TpyaHoobpaboTBaem matepuan — Inconel 718,
KOUTO CBbp3BaT rpanaBoOCTTa Ha MOBbPXHOCTTA, W3HOCBAHETO M XWBOTA Ha
MHCTPYMEHTa CrpsIMO CKOPOCT Ha psid3aHe, CKOPOCT Ha nogasaHe n AbnbovnHa Ha
psisaHe.

N3cnegsaHata B Auceptaumdata npobnematvka U pelueHUTE KOHKPETHM
3aga4n ca onpefeneHo akTyalnHW, KakTo B Hay4yeH, Taka M B Hay4YHO-MPUIOXEH

aCleKT.

2. CTteneH Ha no3HaBaHe CbCTOSHMETO Ha npobnema u TBoOp4Yecka
MHTepnpeTauusa Ha nuTepaTypHus Mmatepuan

B anceptaumuaTta e HanpaBeH nogpobeH 0630p Ha KMHEMaATUKa U reoMeTpus
Ha npoueca CTpyroBaHe, akTopuTe, KOUTO BAUAAT Ha npoueca Ha
CTPY)KKOOTHEMaHE M OCHOBHWUTE nocTynatu. PasrmepaHa e peduHuumsaTa 3a
rpanaBoCcT Ha noBbpxHocTTa. OnpeneneHn ca enemeHTUTe, OT KOMUTO 3aBucKU
MOAENMPAHETO Ha M3HOCBAHETO U XMBOTA Ha pPeEXEeWMTe MHCTPYMEHTU, KaKTO U
napameTpute 3a MartemMaTMyecko MogenupaHe Ha o00paboTBaeMoCT Ha
martepuanure. locneacreusTa OT TO3M aHanNM3 BOAAT OO MOTUBMPAHO PELLEHME

ype3 MNporHoCTU4HM MatTemMaTtunyecCkn Moaesrnnm fda Cce u3Bexaart noCTuXmMmarta



rpanaBoCT, MPON3BOAUTENTHOCT OT MpOoLEeca W XMBOT HA PEXELLUNTE UHCTPYMEHTU
npu cTpyrosaHe Ha Inconel 718

ToBa nokasea rio3HagaHe Ha ripobriemHama obsiacm Ha 8UCOKO HUBO, KaKTO U
aprymeHTuMpa no-HatarbluHaTa pa3paboTka Ha TemaTa.

3. CboTtBeTcTBME Ha u3bpaHata MeToAMKA Ha wu3cnegBaHe C
nocraBeHarta uen v 3agaduv Ha QUCepPTauMOHHUA TPYA

MeTogukata Ha wu3cnegBaHe, W3non3BaHa B AuUcCepTauMoOHHMA Tpyg ce
OCHOBaBa Ha MNPOBEAEHN eKCnepuMeHTanHu wu3cneaBaHns Ha npouec Ha
CTpyroBaHe Ha 3arotoBka oT Inconel 718 ¢ nnactnuHn ot WC-Co 6e3 nanonssaHe
Ha MakeLo-oxnaxagawa Te4HOCT. Ypes NMHEeNHN perpecuoHHN aHanmam oT Nbpeu
pen n aHanus Ha gucnepcuata (ANOVA) oT ekcnepymeHTanHuTe pesynrtatu ca
pa3paboTeHn MaTtemaTudeckm MOAEeNu, KOMTO OnucBaT Bpb3KaTta Mexay
napameTpuTe Ha psi3aHe U BMSAHMETO MM BbpXxy obpaboTeHaTta MOBBLPXHOCT,
N3HOCBAHETO W TpaMHOCTTa Ha MHCTpyMeHTa. PaspaboTeHuTe maTtemaTuyecku
MOAENM ca WM3MOM3BaHW 3a ONTMMU3MpaHe Ha pexmmute Ha obpaboTtka, 4pes
eJHOBPEMEHHO NOCTUraHe Ha Be uUnn noseye Lenesn pyHkumn, no metoaa L9 Ha
Taguchi.

M3non3gaHata meToamMKka e agekBaTHa 3a MOCTUraHe Ha nocTtaBeHaTta Lern.
HedvHnpaHnte 3agaum ca U3NBbINHEHU KOPEKTHO, B Heobxoaumusi obem u
CbAbpXaHue, 1 pesyntaTa OT TsIX CbOTBETCTBA HaMbHO Ha M3BEAEHUTE NPUHOCHK.

4. XapaktepucTuka Ha AMcepTaLMOHHUA TPyL

OcHOBHa xapakTepuCTuka Ha AUCEPTAUMOHHUA TPyAd €, Ye TOYHOCTTa U
3HAaYMMOCTTa Ha MaTeMaTM4yeckM MOoAenu 3a NPOrHo3vpaHe Ha pesynraTtute oT
obpaboTkaTa ca BanuagupaHW 3a YCMOBMS HA HaONMbXHO CTpyroBaHe WU ca
CpaBHEHMe C ApyrM €eKCnepuMeHTanHu pes3yntat W aHanuTUYHW OaHHUTE.
AHanu3bT Ha epeKkTUTe OT BCEKM NapaMeTbp BbpXy pesynrtata oT obpaboTkaTa,
KaKTO MO OTAEenHo, Taka M B KOMOMHauus, ACHO AoKa3Ba, Ye rpanaBocTTa Ha
NMOBBLPXHOCTTA, M3HOCBAHETO U XMBOTA Ha PeXeLUns NHCTPYMEHT morat aa 6vaar
onpegeneHu owe B eTana Ha NpoekTupaHe Ha npoLueca Ha MexaHn4YHa obpaboTka
1 No ePeKTUBEH M EBTUH HAYMH A Ce OLLEHN MKOHOMUYECKNSA ehekT Npu eauH nunm

ApYr BapuaHT.



ToBa gaBa OCHOBaHME fa ce onpeaenart u3sbpweHume uscriedgaHusi Kamo

00CMOoBEPHU.
5. Hay4yHO-NpUNoXHu n NpuUNoXHU NPUHOCUM Ha AUCEPTALUOHHUS
TPYA

Mpuemam nsnonseaHnTe OT aBTopa OeghuHUyUU, Knacugukayuu, nodxoou u
UH)XXEeHEePHU peweHusi Kamo perieeaHmHU Ha rocmaseHume 8 oucepmauyuoHHUS
mpyd 3adayu.

[oKTopaHTBLT B cBOSATa paboTa e dpopmynupan 10 npuHoca, OT TaX 3 HayyHu,
3 Hay4yHO-NPUMOXHM W 4 NpUNOXHW npuHocu. [lpnemam 3a MHoro [obpe
obocHoBaHM Taka hopMynmnpaHnTe NPUHOCHK.

Kato HayyHu npuHocu wmoraT pa ce npuemart cnegHute W3BedeHn oT
AncepTaumMoHHNA TpyA, KOMTO C HOBU CpeacTBa 4OKa3BaT cregHuTe haktu:

e [lonydyeHume mamemamu4yecku MoOesiu, Koumo oriuceam epb3Kama MeXOy
napamempume Ha psi3aHe U peakuyuume Ha obpabomka, ca nocmuaHamu 4pe3s
meopemuy4HU U eKcriepuMeHmarHu uscrnedsaHus. Te3u modesu roseorsnsieam
rpoe2Ho3uUpaHe Ha U3HOC8aHEMO Ha UHCMpPyYyMeHma, ueoma Ha UHCmMpyMeHma
U eparnasocmma Ha rnoebpxHocmma.

e PaspabomeaHe Ha eMNUPUYHU MameMamu4ecku Modesiu, Koumo uHmeapupam
eKcriepuMeHmarHu, 4Yuc/fieHU U aHanumu4yHuU 3HaHus 6 obracmma Ha
rnnaHupaHemo U onmumu3auyusima Ha [pou3eodcmeeHuss pouec o
cucmemMamuyeH, Hay4eH U Ha0exx0eH Ha4duH.

e ToyHOoCmma u 3Ha4umMocmma Ha rnpedckazyemume mamemMamudecku mooesnu
om nbpeu ped Ha peakyuume Ha obpabomeaemocm ca eanudupaHu 3a
yCcriosusi Ha KOCO psisaHe 6b3 OCHO8a Ha cpasHeHue Ha OaHHUme om
eKcriepuMeHmarnHu U aHanumuyHu pesynmamu, nybnukysaHu 8 pa3sfiuyHu
Hay4YHU u3crie08aHuUsl.

Kato HayyHO-npunoxHu npuHocu MoraT pga ce npuemart cnegHute
AeKnapvpaHn B oMcepTaumMoHHUSA Tpyd, KOMTO OCHOBHO Ce OTHAcAT OO0 OoKa3eaHe
C Hosu cpedcmea Ha CbUWECmBEHU HO8U cmpaHu 8 cbljecmeysauju Hay4yHu

npobnemu u meopuu:



Pe3synmamume om u3crniedeaHemo ro3gosisieam ¢hopmupaHemo Ha 6aza om
3HaHUsl, KOSIMO 3ae®HO C UHCmarsiupaHemo Ha [ooxo0siuu CeH30pu €
HeobxoOuma 3a roslydasaHe Ha UHmMesiueeHmHa cucmema 3a obpabomka.
lMpedckasyemume modesiu Ha rpoyeca Ha obpabomka rnodriomMazam aHarnu3sa
Ha onmumu3ayuoHHume npobsemMu 8 UKOHOMUKama Ha MaWwuHHama
obpabomka, 86 npunoxeHusma 3a onmumusauyus Ha CNC adanmueHo
ynpaeneHue (ACO) u npu c¢hopmynupaHemo Ha cuMyrnayuoHHU Mooersu,
usnon3eaHu 8 bazume 0aHHU 3a ps3aHe Ha Memarl.

AHanu3sbm Ha eghekma Ha 6CeKU rnapaMembp 8bPXy B6CSKa peakyus Ha
obpabomka u e3aumolelcmeusima Mex0oy rnapamMempume U3SICHSiea, 4Ye
eparnasocmma Ha rnoebpxHocmma, U3HoceaHemo Ha cmpaHume u xusoma Ha
UHCcmpymeHma moaam da 6b0am KOHMpPOoiUpaHu Ha emarna Ha rnpoekmupaHe
Ha rpouyeca Ha psi3aHe, KOemo e Hal-eheKmueHOo U Hal-e8muHO Ha4UuH.

Kato npunoxHu npuHocu moraT ga ce npuemart CregHuTe pelleHust Ha

(pOpMyﬂMpaHl/lTe 3afjayn B AOuceptaunMoHHUA Tpyd, UMallu HenocpenctBeHa

npakTn4ecka npunoXxXmmMocT.

AHanu3bT Ha MOBEAEHWETO MPU W3HOCBAHE Ha pexewuTte WHCTPYMEHTU
0OMKHOBEHO Cce OcHOBaBa Ha OOLIMPHU eKcnepuMeHTanHu TecToBe, KOUTO
OTHEMaT BpeMe U1 ca CKbNu. Bbnpekn ToBa € AoKkasaHo, Ye M3MNOon3BaHeTo Ha
ekcTpanonaumoHeH noaxod, ©OasvpaH Ha KpuBUTE Ha WU3HOCBaHE B
CbOTBETCTBUE C YypaBHEHUE 2.22, 3HAYNTENHO HamMarnsiBa Te3n pasxoau.
PaspaboTeHuTe NMHENHN MatemaTMyeckn Mmogenu oT NbpBu ped no3sonssar
aHanu3 Ha oTroBopuTe Ha obpaboTkarta, BkntouutenHo Ra, VB u TL. Te
no3BosiiBaT MogenupaHe n onTMMM3npaHe Ha BCEKN OTrOBOP NOOTAENHO Unun
€HOBPEMEHHO, YMCIIEHO NN rpaddMYHO 1 ca NOAXO0ASALM 3a U3MNON3BaHe KakTo
B CEPUIMHK, Taka U B MacoBM NPOU3BOLCTBEHM NMPOLIECH Ha ps3aHe.
[MpoyyBaHeTO paskpuBa, 4Ye C yBenn4yaBaHe Ha napameTpuTe Ha psdA3aHe
npoLuechbT Ha M3HOCBaHe Ha CTpaHuTe Ha uHCcTpymeHTa (VB) we ce Bnowwu.
[MpoyyBaHeTO CbLO Taka MNoOKa3Ba, Ye C YyBefiM4aBaHETO Ha HSAKOW OT
napameTpuTe Ha ps3aHe XMBOTbT HA MHCTPYMEHTa HaMansBea.

[MonyyeHnte B OucepTaunoHHUSA Tpya pesynTtatyu (NpUHOCK) ca 3HaYUMu OT

Hay4YHa TrnegHa TOo4YKa, HO Han-Be4e Te ca O0CODEeHO nonesHu 3apaaun
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MKOHOMMYECKUTE UM MON3N B NpakTukaTa. [JonbrHUTENEH edekT OT TAX MoXe Aa
ce TbpCu Ype3 NPUNoXeHNeTo UM B 0by4YeHMeTo u KBanuduunupaHeTo Ha Mnaau

MHXeHepun B obnacTtTa Ha TEXHONOrns Ha MaLUNHOCTPOEHETO.

6. OueHKa 3a cTeneHTa Ha IMYHOTO y4YacTve Ha AucepTaHTa B

npuHocuTe

Xapaktepa Ha u3cnegBaHus npobrnem u npeay BCUYKO HeroBata UHXeHepHa
CTpaHa, npegnonara y4acTMeTO Ha Hay4HW KONEeKTUBW, KOETO € OTpaseHo B
noBe4yeTo OT npeacTaBeHuTe nybnukauuu. lNMybnukaummte ca peanuavpaHu B
TACHO CbTPYAHNYECTBO C PbKOBOAUTENS HA ANCEPTaHTa, KakTo 1 C KOHCYNTaHT OT
KOMMaHusATa, BHegpuTen Ha paspaboTkaTa.

Y6eneH cbM, Ye KakTo camus TpyA, Taka v BCUYKU HayYHWU U HaYy4HO-NPUMNOXHN
NMPUHOCK Ca NNYHO OEer0 Ha JOKTopaHTa.

7. MNpeueHka Ha ny6bnukauMuTe No AMcepTauMOHHUA TPyA

Mo aucepTaumoHHus Tpya ca npeactaseHn 10 nybnukaumm, B 4 OT TAX Mar.
nux. Patnyme XKysaHu e nbpeu aBTop. B cBeToBHUTE 6a3n gaHHU Scopus n Web
of Science ca mHaekcupaHn 7 6pod. 3a KONEKTUBHUTE TpyOoBe He € HanuyeH
pasgenuteneH NpoToKoM, criefoBaTenHo MoXe Aa ce 3aknyu, Ye aBTopbT MMa
PaBHOCTOMHO yyacTue B TAX.

Hamupam 3a goctatbyeH 6posi Ha npeAcTaBeHUTe Nydnukaumm.

8. U3non3BaHe Ha pe3yntaTtute OT AUCEpPTaLMOHHUA Tpya B
Hay4yHaTa U couuanHarta npakTuka

MocturHaTute pesyntatu oT paboTata nNo AUcepTauMoOHHUSA Tpyd wumat

CBOETO MPaKTUYEeCKO MPUIIOXEeHUe B NpeanpusiTus, KoUto mapaborsart nsgenus
ypes cTpyroBaHe. [NpeanoxeHnte mMogenu 3a NPorHo3upaHe Ha pesynraTuTe 3a
rpanaBoCcTTa Ha NOBbPXHOCTTA, U3HOCBAHETO M XMBOTA Ha peXeLms MHCTPYMEHT
NMO3BONSABAT KaKTO aHanmM3 Ha CblUecTByBallM NPOU3BOACTBA Ha u3genust oT
Inconel, Taka n nognomara onpegensiHeTo Ha cebecTonHOCTTa Npu pa3BUTMETO Ha
HOBM u3genMs M B TO3W CMUCBI UMaT TMPAKO [IPUMIOXKHO  PUITOXEHUE.
Bb3MOXHOCTUTE 3a OUEeHKa Ha pasnvyHn ONTUMU3ALNOHHU CLeHapumn ocurypsisat
N3USANO0 HayyYyHU U Hay4YHO-MPUIOXHU pe3yrimamu, a CbLLO Taka ca Mpusioxumu U 8

obpa3osamersiHus rpoyec.



9. OueHka Ha CbOTBEeTCTBUETO Ha aBTopedepaTa C UBUCKBaAHUATA 3a
MU3roTBAHETO My

ABTOopedepaTta e 0pOpPMEH CbITIaCHO U3NCKBaAHUATa U afeKBaTHO OTpassiBa
OCHOBHUTE MOSIOXEHNS, 3aN0XeHN B ANCEPTALNOHHUS TPYA, KaKTO U NpeTeHunmnTe
3a Hay4HW, HAY4YHO-MPUITOXHN U NPUIOXHU NPUHOCH.

10. MHeHuA, npenopbkn U 6enexkn

OuncepTaumMoOHHNAT Tpya € CTUNIoBO W rpaduyHO aobpe odopMeH.
M3non3eaHu ca cneuymdnyHn TEPMUHN U O3HAYEHUSA, HO CbLLEBPEMEHHO TEKCTa
ce yere pobpe. Pesyntatmte ca npeactaBeHn ynoobHO 3a u3nNonsBaHe B
WHXXEHEepHaTa NpakTuKa npu nacneaBaHe 1 NPoeKTMpaHe Ha NPOoLEC Ha CTpPyroBaHe
Ha n3genusa ot Inconel 718.

Cuntam ye um3nckBaHusiTa 3a OHC ,OokTop“ ca M3NbIHEHM TeMaTU4YHO U
cbAabpXaTenHo. WM3nbnHEHM ca U MUHMMANHWUTE W3UCKBAHWUS, 3anerHanu B
HOPMaTUBHUTE AOKYMEHTU Ha TexHudeckn yHuepcuteT — Codus.

Hamam cbuiectBeHn 3abenexkn KbM gncepTaumoHHUA Tpya.

Bux morbn ga npenopbyaM Ha LOKTOpaHTa B 6bAelle Aa peanuampa noesedye
nyénukaumm B MUHOEKCUPAHU U3OaHUS U N30aHUS C BUCOK PaHTr.

11. 3aknyeHune

[AncepTaumoHHUAT TPYyA 3acsra akTyanHa HayYHO-MPUMOoXHa WM NPUoXHa
npobnemartuka. B HEro nma noCTUrHaTM Hay4Hu, Hay4YHO-MPUIOXHN U NPUITOXKHN
npuHocn. locTurHatM ca 3aKOHOBUTE W3UCKBAHWUA, KaKTO MO OTHOLWUEHWE Ha
TeopeTuMyHaTa, Taka W No npunoxHata cTpaHa. OueHkata MU € UK3USno
NonoXuTernHa.

KaTo oTuntam Bb3MOXHOCTUTE U KBanuduKkauuaTa Ha mar. nHx. datnyme
XysiaHn, npegnaram ybegeHo Ha HayyHoto Xypu, B CbOTBETCTBUE C
N3NCKBaHMATA Ha 3akoHa 3a pasBUTME Ha akageMU4YHUSA CbCTaB, Aa M NpUCHOM
OHC ,,nokTop* B npodecnoHanHo HanpasneHne 5.1 MawMHHO MHXEeHepPCTBO,

AOKTOpcKa nporpama TexHonornsi Ha MaWMHOCTPOEHEeTO.

Cocpus PELEH3EHT:
08.09.2023r. (aou. a-p nux. Asop CopoHoB)
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1. Relevance of the problem developed in the dissertation

The state of the art of the dissertation is motivated by the possibility, through
prognostic mathematical models, to reproduce data on a turning process of hard-
to-process material — Inconel 718, which relate surface roughness, wear and tool
life to cutting speed, feed speed and cutting depth.

The problems studied in the dissertation and the specific problems solved are
definitely topical, both in scientific and scientifically applied aspect.

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

The dissertation provides a detailed overview of the kinematics and geometry
of the turning process, the factors that affect the chip formation process and the
main postulates. The definition of surface roughness has been considered. The
elements on which the wear modelling and the life of cutting tools depends, as well
as the parameters for mathematical modelling of material workability, have been
determined. The consequences of this analysis lead to a motivated decision by
predictive mathematical models to derive the achievable roughness, process
performance and life of the cutting tools in turning Inconel 718

This shows a knowledge of the problem area at a high level, as well as justifies

the further elaboration of the topic.

3. Correspondence of the selected research methodology and the
set goal and tasks of the dissertation with the achieved contribution



The research methodology used in the dissertation is based on experimental
studies of a process of turning a blank from Inconel 718 with plates of WC-Co
without the use of lubricating and coolant. By linear first order regression analyses
and analysis of variance (ANOVA) mathematical models have been developed from
the experimental results which describe the relationship between cutting
parameters and their influence on the quality of the machined surface, wear and
durability of the tool. The mathematical models developed were used to optimize
the processing modes, by simultaneously achieving two or more target functions,
by the L9 method of Taguchi.

The methodology used is adequate to achieve the set goal. The defined tasks
are executed correctly, in the required volume and content, and the result of them
fully corresponds to the derived contributions.

4, Characterization of the dissertation

A major feature of the dissertation is that the accuracy and significance of
mathematical models for predicting processing results are validated for longitudinal
turning conditions and they are a comped with other experimental results and
analytical data. The analysis of the effects of each parameter on the processing
result, both separately and in combination, clearly proves that the surface
roughness, wear and life of the cutting tool can be determined already in the design
stage of the machining process and in an efficient and inexpensive way to evaluate
the economic effect in one or another option.

This gives grounds to define the studies performed as reliable.

5. Scientific and [/ or scientific-applied contributions of the
dissertation

| accept the definitions, classifications, approaches and engineering solutions
used by the author as relevant to the tasks set in the dissertation.

The PhD student in his work has formulated 10 contributions, of which 3
scientific, 3 applied and 4 applied contributions. | take the contributions thus
formulated as very well founded.

As scientific contributions can be accepted the following derived from the
dissertation, which with new means prove the following facts:

e The obtained mathematical models that describe the correlation between the
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cutting parameters and the processing responses are achieved through
theoretical and experimental research. These models enable the prediction of
tool wear, tool life and surface roughness.

Development of empirical mathematical models that integrate experimental,
numerical and analytical knowledge in the field of production process planning
and optimization in a systematic, scientific and reliable way.

The accuracy and significance of first order predictive mathematical models of
machinability responses are validated for oblique cutting conditions based on
comparison of the experimental and analytical results data published in various
scientific researches.

As scientific and applied contributions can be accepted the following declared

in the dissertation, which mainly concern the proof by new means of substantial

new countries in existing scientific problems and theories:

The results of the research enable the formation of a knowledge base, which,
together with the installation of appropriate sensors, is required to obtain an
intelligent processing system.

Predictive models of the machining process assist in the analysis of optimization
problems in machining economics, in CNC adaptive control optimization (ACO)
applications, and in the formulation of simulation models used in metal cutting
databases.

The analysis of the effect of each parameter on each machining response and
the interactions between the parameters makes it clear that surface roughness,
flank wear and tool life can be controlled at the design stage of the cutting
process, which is the most effective and cheapest way.

As applied contributions can be accepted the following solutions of the

formulated tasks in the dissertation, having immediate practical applicability:

The wear behaviour analysis of cutting tools is conventionally reliant on
extensive experimental tests that are both time-consuming and expensive.
However, the utilization of the extrapolation approach based on the wear-time
curves in accordance with Equation 2.22 has been shown to significantly reduce

these costs.



e The first-order linear mathematical models developed enable analysis of
processing responses, including Ra, VB and TL. They allow modelling and
optimization of each response separately or simultaneously, numerically or
graphically, and are suitable for use in both serial and mass production cutting
processes.

e The study reveals that as cutting parameters are increased, the process of tool
flank wear (VB) would become worse.

e The study also shows that with the increase of any of the cutting parameters,

the tool life decreases.

The results (contributions) obtained in the dissertation are scientifically
significant, but most of all they are particularly useful because of their economic
benefits in practice. An additional effect of them can be sought through their
application in the training and qualification of young engineers in the field of
mechanical engineering technology.

6. Assessment of the degree of personal participation on the

author in the contributions of the dissertation work

The nature of the research problem, and above all its engineering side, implies
the participation of scientific teams, which is reflected in most of the publications
presented. The publications are realized in close cooperation with the tutor of the
PhD student, as well as with her co-workers.

| am convinced that both the work itself and all scientific and applied scientific
contributions are the personal work of the PhD student.

7. Evaluation of the publications on the dissertation work

10 publications are presented on the dissertation, in 4 of them MSc. Eng.
Fatlume Zhujani is the first author. In the world databases Scopus and Web of
Science are indexed 7 issues. For collaborative articles no separation protocol is
available, therefore it can be concluded that the author has an equal participation
in them.

| find the number of publications submitted for sufficient.

8. Using the results of the dissertation work in scientific and social

practice
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The results achieved from the dissertation work have their practical
application in enterprises that produce products by turning. The proposed models
for predicting the results of surface roughness, wear and life of the cutting tool allow
both the analysis of existing production of products from Inconel and support the
determination of the cost price in the development of new products and in this sense
have a direct application. The possibilities for evaluation of different optimization
scenarios provide entirely scientific and applied scientific results, and are also
applicable in the educational process.

9. Assessment of the compliance of the author’s abstract with the
requirements for its preparation

The author’s abstract is shaped according to the requirements and adequately
reflects the basic provisions set out in the dissertation, as well as the claims for
scientific, applied and applied contributions.

10. Opinions, recommendations and remarks

The dissertation is stylistically and graphically well formed. Specific terms and
notations are used, but at the same time the text reads well. The results are
presented conveniently for use in engineering practice in the study and design of a
turning process of Inconel 718 products.

| believe that the requirements for the science degree "doctor" are met
thematically and meaningfully. The minimum requirements declared from Technical
University of Sofia are fulfilled.

| have no significant remarks about the dissertation.

| could recommend the PhD student to look the opportunities to write more
publications in indexed editions and high-ranking editions.

11. Conclusion

The dissertation work concerns current scientific, applied and applied issues.
It has achieved scientific, applied and applied contributions. The legal requirements
have been achieved, both in terms of theoretical and applied side. My assessment
Is entirely positive.

Considering the capabilities and qualifications of MSc Eng. Fatlume Zhujani,
| strongly suggest to the Scientific Jury, in accordance with the requirements of the

Law and the Riles of the procedure for obtaining scientific degrees, to award her
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the scientific degree "Doctor" in professional field 5.1 Mechanical Engineering,

PhD program Technology of Mechanical Engineering.

Sofia REVIEWER:
08.09.2023r. (Assoc prof. Dr.Eng. Yavor Sofronov)
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