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1. AKTyanHocT Ha pa3paboTBaHWUA B ANCEPTALNOHHUS TPyA Npobnem B Hay4yHo
W Hay4YHOMPUMOXHO OTHOolWeHue. CTeneH U HUBA Ha aKTyanHocTTa Ha

npobnema u KOHKpeTHUTe 3aAaun, pazpaboTeHu B gucepTaumaTa

AvcepTaunoHHuaT Tpya Ha Mar. uHX. Misan CtedaHos MisaHos ce hokycupa Bbpxy
paspaboTBaHeTo M BanuMauMpaHeTo Ha cTpaTerMss U MeTOoZoNorus 3a Obp30o
U3rpaxkgaHe n BanuavpaHe Ha kKavyecTBeHWUTe nokasaTenu Ha popmoobpasysaluy
WHCTPYMEHTHU, N3paboTeHn Ypes KOHBEHLMOHAIHN TexHonoruu. MpobnemMbT, KOnTo ce
pasrnexaa, e aktyaneH KakTo B Hay4HO, Taka U B Hay4HO-MPUMOXHO OTHOLLEHME.

flncepTaumoHHuAT Tpya e B 06eM oT 172 cTpaHnum 1 cbabpxka 117 durypu n 54
Tabnuum n Gubnuorpadcka cnpaska oT 167 nUTepaTypHU M3TOYHULM, KaTo 137 ca Ha
natvHuua n 15 Ha Kupunuua, a octaHanuTe ca MHTEpHET aapec.

Pasrnexpganata HayyHa Tema wu peluaBaHuTe npobnemn ca akTyanHu.
AKTyarnHocTTa ce nposBsiBa Ha HSIKOSIKO HMBA: HaY4YHO, MPUIIOXHO U MKOHOMMWYECKO.
Ha Hay4Ho HMBO paspaGoTBaHeTo Ha HOBY METOAMKW 1 CTPaTern 3a NPoeKTUpaHe U
NPOM3BOACTBO HA ObP3U WHCTPYMEHTW AOMPUHAcA 3a PasBUTMETO Ha HaydHaTa
obnact. Ha NpunoXHo HMBO NPaKTUYECKOTO NPUNOXEHUE Ha pa3paboTeHuTe meToam
B UHAYCTpUATa NO3BONABA Ha NpeanpuAaTUSaTa Aa NnogobpaT edeKkTMBHOCTTa cv 1 aa
HamanaT pasxoaute. Ha WMKOHOMMYECKO HUMBO WKOHOMMYECKATa OLEHKa Ha

NpeanoXeHUTe peLueHns Nokasea, Ye Te MoraT Aa goBeaar 40 3HaYUTENHU MKOHOMUK
3a NpeanpuUaTUSTA.

2. CteneH Ha nNO3HaBaHe CbLCTOAHUETO Ha npobnema w TBOpP4YeCKa
UHTEepnpeTauus Ha nuTepatypHusa matepuan

[peacraBeHUTe maTepuanu CBbp3aHU C AUCEPTALUMOHHUAT TPyA, A0Ka3Bar, ye
fokropaxTa VBaH BaHOB No3HaBa akTyanHoTo CbCTOAHWE Ha npobnema.

N3BBLPLUEHUST npernea Ha nurepaTtypHUTe U3TOMHWUM B rnaBa nbpBa € ¢
poctatbyeH nNo obem n obxBaT v € afekBaTHO aHan3vpaH, KOeTo e OTPaseHo B

aprymMeHTupaHo npeacraseHuTe n3Boau. Mo3HaBaHETO Ha CbLCTOSIHWETO Ha npobnema
W TBOpYECcKaTa WMHTEpnpeTauus Ha nuTepaTypHus Martepuan ca B nogkpena Ha
cpopMynmpaHeTo Ha uenTa Ha guceptauusTa 3a HeobXxoaMMOCTTa OT Cb3faBaHe Ha
cTparterus u paspaborBaHe Ha METOAONOrus 3a NPOeKTUpPaHe W NPOU3BOACTBO Ha

Obpan dopmoobpasysaluyM WHCTPYMEHTHU, U3PaBOTBAHM Ype3 KOHBEHUMOHAHY

TEXHOMOrMU, N NPaKTU4YecKoTo UM anpobupaHe B penieBaHTHU MPOU3BOACTBEHU
yCIOBUS.



3. CboTBeTCcTBUE Ha u36paHaTa MeTOoAuKa Ha uacnenBaHe € nocraseHara uen
U 3afaYvv Ha gucepTraumoHHUA TPyA

VisbpaHata meToaMka Ha uscrnegsaqe B ANCEPTALMOHHUA TPyL Ha Mar. UHX.
ViBan CTtedhaHoB VBaHOB HanmbNHO OTroBapsi Ha nocTaBeHaTa Uen v 3aaayn, KaTo
OCUTypsiBa CUCTEMATUYEH U LUANOCTeH NOoAXoAd KbM peluaBaHeTo Ha npobnema,

CBbp3aH ¢ BbP30TO U3rpaxkaaHe u BanuaupaHe Ha KkavyecTBeHUTe nokasatenu Ha
(bopmooBpasyBaLm UHCTPYMEHTH.

W3bpaHata meToauka BKMIOYBA CUCTEMATUYHO MPOyYBaHE M aHaNMa Ha
CblIECTBYBALUMTE  TEXHONOrMA M NpaKkTUKM B obnactta Ha  6bpauTe
popmoobpasysalim MHCTpyMeHTH. ToBa nossonsBa Ha asTopa aa naeHTuduLmpa
KMIO4OBUTE (PaKTOpU, KOUTO BIIMSIT Ha MPOM3BOACTBOTO WM WM3NON3BAHETO HA Te3u
NHCTPYMEHTH, 1 ia NPeanoXu HOBU PELLIEHNS, KOUTO OTFOBapSAT HA NOCTABEHATA Les.
ABTOPLT M3BbPLIBA 3a4bMBGOYEH TEXHUYECKM W WKOHOMUYECKM aHanm3 Ha
KOHBEHUMOHANHATE W anTepHaTMBHUTE METOAM 3a MPOW3BOACTEBO Ha 6Gbpau
WHCTPYMEHTU. TO3U aHanmu3 e HacouYeH KbM UAEHTUdDUUMPaAHE Ha ONTUManHUTE

MOAXOAW, KOMTO MoraT Aa HamarnaT BpeMeTo U pa3xoauTe 3a NPoW3BOACTBEO, 6e3 aa
KOMMNPOMEeTUPAT KAaYeCTBOTO Ha UHCTPYMEHTUTE.

4. KpaTka aHanWTW4Ha XapaKTepucTUKa Ha €eCTeCTBOTO M OLEHKa Ha

AOCTOBEPHOCTTA Ha MaTepuana, BbpXy KOWTO Ce rpagsT NPUHOCUTE Ha
AVcepTaumMoHHUA Tpya

WsBbplueHo e 3aabnboyeHo nuTepaTypHo NpoyYBaHE W aHanv3 Ha CbCTOSHUETO
Ha npobnema B obnactTta Ha 6bp3uTe popmoobpasysaluy MHCTPYMEHTU. Pasrneaaqu
Ca CbllecTByBalllUTE TEXHONOrMKW, METOOM WU MPaKTUKU, KaTo ce uaeHtTuduumpar
KNOYOBUTE Npeau3BUKaTencTea U NPOMyckM B CLBPEMEHHWUTE 3HaHWA. ABTOPBLT
cucTtemaTnsnpa nHopmMmauunsaTa u n3sexaa U3BoAun, KOUTO CNy)KaT KaTo OCHOBA 3a MNo-
HaTaTbLWHUTE U3CnNeaBaHUS.
BbvB BTOpa rnaBa ca aHanuauMpaHu TEexXHUYECKUTE, UKOHOMUYECKUTE U
OpraHn3aunoHHUTE acnekTu, KOUTO oNpeaenaT ePEKTUBHOCTTA Ha TE€3U UHCTPYMEHTM.
ABTOPBT Knacuduumpa UHCTPYMEHTUTE CNOPe TAXHOTO NpunoxeHne un obema Ha
NPOU3BOACTBO, KAaTO U3BEXAa Nnpasuna 1 nNpenopbKU 3a TAXHOTO U3MNON3BaHe.,
Tpeta rnaBa e nocBeTeHA Ha TEXHWYECKUS WM MKOHOMMUYECKM aHanu3 Ha
KOHBEHLUMOHaNHUTE U KOHKYpPEeHTHUTe MeToau 3a MpoM3BOACTBO Ha Obpau
dopmoobpasyBalm MHCTPYMeHTU. TyK ce cpaBHABAT Pa3NINYHUTE TEXHOMOTUW, KaTo

Ce OLeHsABaT TexHuTe npeaMMmcTBa U HedocTaTbuu. ABTOPBLT U3BBPLUBA
MKOHOMMYECKa OuEeHKa Ha pas3xoauTe U BPeMeTo 3a NPOM3BOACTBO, KaTo u3Bexaa

13BOAM 38 ePEKTUBHOCTTA HA KOHBEHLUMOHANMHUTE METOAM B CPaBHEHWE C afUTUBHUTE
TEXHOMOMMK.

YeTBbpTa rNaea e okycupaHa Bbpxy pa3paboTBaHeTo Ha cTpaTeruu 3a Banuavpaqe
Ha KOHCTPYKUMAITA HA U3fenusTta, Npouecute Ha Npou3BOACTBO U UHCTPYMEHTUTE,
Kato npegnara 6110k-cxemn n METOAW 3@ NpUNaraHe Ha Tesn cTpaTerun B npakTukara.



B neta rnaBa ce npegnarat Hosu KOHCTPYKTUBHWN pPEeLUeHUs1, KOUTO Ca HACOYEHU KbM
HaMasnABaHe Ha BpeMeTo U pasxoauTe 3a NPov3BOACTBO, 6e3 Aa ce KOMNpomeTupa
KayeCcTBOTO Ha UHCTPYMEHTUTE.

lLlectaTa rnasa npeacraea metogonorus 3a NPOeKTUpaHe 1 NPOU3BOACTBO Ha GbPan
thopmoo6pasyBaLLy UHCTPYMEHTY. MeTtogonoruata e HacoyeHa KbM ONTUMU3UPaHe

Ha Npoueca Ha npoekTnpaHe W MPOM3BOACTBO, KAaTO CE& HamanssaT pasxoaute u
BPEMETO 33 U3MbIHEHME.

Ceamara rnasa e nocseteHa Ha anpobupaHeTo Ha paspaboTteHnTe crparerum u
METOLONOrMN Ype3 MNPUIOXHN MPAKTUYECKU PELIEHUS W TEeXHUKO-MKOHOMUYECKA
OLieHka. ABTOPBT AEMOHCTPUpa edEeKTUBHOCTTa Ha MPeanokKeHUTe pelleHnss u
W3BEXa M3BOAM 3a TAXHATA NPUNOXUMOCT B UHAYCTpusiTa. Tasu rnasa NnoTBbPXKAABA,

4e paspaboTeHuTe cTpaTernm u metogonorum Morat aa 6LaaT YCNELIHO NPUoXeHu
B NpakTukaTa.

9. lMpuHocu Ha AucepTaunoHHus Tpya

B pesyntat ot paspabotkata no ANCEepPTaUUOHHUAT Tpya ca dopmynupaHu 6
Hay4HO — NPUNOXHN 1 6 NPUNOXHW NPUHOCA.

5.1. ®opmynupaHe unu o6ocHOBaBaHe Ha HOB Hay4yeH npobnem unu
HOBa Teopusa (xunoTesa),

Cuntam, ye AncepTaunaTa HAMa NPUHOCKU B Tasu rpyna.

5.2. [okasBaHe C HOBWM cpeacTBa Ha CbUeCTBEHU HOBW CTPaHu B
ChlieCTBYBALU HAYYHU NpoGnemMu U Teopun
1. Paspabotenu ca ctpaterna u metogonorvs 3a npunaraHeTo 1 Npu NpoekTupaxe,

n3pabotBaHe 1 NPUNOXUMOCT Ha BbpauTe popmoobpasyBaliy UHCTPYMEHTU B
NHAyCTpuUATa.

2. lNpennoxeHa e MeToauka 3a nscrneaBaHe Ha NPOM3BOANTENHOCTTA MPU PUHULWIHAE
obpaboTka, 4pe3 npeanoxeHata OT aBTopa BenuuuHa Sf, onpegensiwa
NPON3BOAUTENHOCTTA.

3. PaspaboTeHa e meToauka 3a KONWYECTBEHA OLIEHKA NPV NpuUnaraHeTo Ha naneH

Matepnan BbB (opmoobpasyBalmTe UHCTPYMEHTW, KAToO Ce OTYyuTaT
XapakTepucTuknuTe U ueHata My, B 3aBUCUMOCT OT martepuana Ha LWnpuLBaHus
AeTann Ypes naBeneHarta ot aBtopa sBenuumnHa Cvi.

3.3. Cwb3pgaBaHe Ha HOBM Knacudukayuu, MeToamn Ha uscrnenBaHe, HOBU
KOHCTPYKUUKU, TEXHONOrUK, NpenapaTt U T. H.

1. TpeanoxeHo e CUCTEMHO peLleHue 1 noaxosd 3a NMPOU3BOACTBOTO Ha Marku cepun
AeTannu U U3Aenns ¢ yHusepcaneH UHCTPYMEHT 1 CKbCEeH CPOK Ha BHe[psiBaHe.



9.4. [llony4aBaHe u goKa3BaHe Ha HOBW thaktu

Ha 6asa Ha u3BbplleHaTa oueHka Ha MeToauTe 3a NMPOM3BOACTBOTO Ha ObpP3n
dopmoobpasysall  MHCTPYMEHTM Ype3 KOHBEHUMOHAMHW TEXHOMOrMM e
onpefeneHa "3oHa Ha edeKTUBHA NPUNOXUMOCT",

PaspaboteH e u anpobupan noaxon 3a yCbBbpWEHCTBaHe U noaobpssaHe Ha
ereKTVIBHOCTTa Ha u3cnenBaHuTe metoau.

5.5. [puHocwk, cBBLp3aHM ¢ npakTUkKaTa

. [lokasaHo e, Ye GbpanuTe WHCTPYMEHTH, n3paboTBaHN 4Ype3 KOHBEHLMOHANHW
TEXHOMorM, ca UKOHOMWUYECKM M3roAHM U MoraT Aa KOHKYpupaT YCnewHo
WHCTPYMEHTUTE, n3paboTBaHu Ypes pasrnefaHuTe anTepHaTVBHI METOM.

2. VisBbpLUEHa e MKOHOMUYEeCKa OLieHKa 1 ca U3BeAEHM NpaBuna 3a npunaraHeTo Ha
WHCTPYMEHTanHute wmartepuann 3a wuspaborsaHe Ha dopmoobpasysalymTe
eneMeHTn 3a 6bp3n hopmoobpasyBalim UHCTPYMEHTW.

3. B cvoteerctBMEe C pa3paGoTeHara cTpaTerMs M MEeTodonorus 3a O6bp3u
(bopMooOpasyBall UHCTPYMEHTW € NpoekTpaH U e u3paboTeH peaneH
yHUBEpCaneH NHCTPYMEHT CbC cMeHsAeMIN hopmoobpasyBallu aeTannu.

4. PaspaboteHa e meTofonorus 3a uarona3saHe Ha ropecrnoMeHaTus WHCTPYMEHT.
MeTogonorusTta 3a paboTa ¢ Hero e anpo6upaHa B NPOM3BOACTBEHY yCIoBus.

5. HanpaseHa e cuctematusauus u ca usBegeHU Npasuna OTHOCHO NPUNAraHeTo Ha

Obp3n hopmoobpasyBaluy WHCTPYMEHTH, u3paboTBaHW C KOHBEHLMOHAMHM
MeToaum.

6. lNpeanoxeHo e pelueHue 3a CTpaHUYHO LWINPULBaHE Ha NNACTMACOBU U3Oenus ¢
Obp3n hopmoobpasyBaLli UHCTPYMEHTH.

6. OueHka 3a cTeneHTa Ha NUYHOTO y4yacTue Ha AucepTaHTa B NpUHoOCUTe

OueHsiBaM npuHocUTE B AucepTauMoHHata paboTtata kaTto pesynTat oT
CbBMECTHUTE YCUITNA Ha aBTOpPaA U HA HErOBUTE PBKOBOAUTENN, KOETO Ce AoKa3Ba oOT
npeactaseHnTe nybnukauum no TemaTta Ha guceprauuaTa, oT kKouto 1 e
CaMoCTOATeNHa U 4 ca HanucaHu B CbaBTOPCTBO. Cuntam, 4e umam OCHOBaHue aa
npuema, 4ye NOCTUrHATUTE NPUHOCK Ca NNYHO AEN0 Ha gucepTaHTa.

7. lNpeueHka Ha ny6nukauunTe No AUCEpPTaUMOHHUA TpyAa: Gpou, XxapakTep Ha
N3naHuATa, B KOUTO ca oTneyaraHu. OTpaxeHue B HayKaTa — U3NOM3BaHe U
UUTUpaHe OT APYru aBTOPU, B Apyru naboparopum, CTpaHu u np.

ABTOopbT e npeactaBun 5 6pos  nybnukauMum nNo  AucepTaLMOHHUA
TpyA — 2 OT cTaTunTe ca nybnukyBaHu B pedepupann cnucaHus, a octaHanure 3 ca
AOKNadBaHW Ha MeXAyHapoAHW HayyHM KOHdepeHuMu u ca nybnukyBaHu B
pedepupann n nigexkcnpanun nagadma 8 SCOPUS.

MpenoctaBeHnte nybnukaumm ca no Temata Ha AgucepTtauusata. OTNUYHO
BnevatneHne npasn Hanu4YneTo Ha 2 6posa unTupaHus. Cuntam, 4e KoONMYecTBOTO Ha
nybnukauuvte e goctatbyHO 3a obpasoBarenHarta WM HayyHa cTeneH "AoKTop” u
npeacTasa B ronsimMa CTeneH nonyvyeHnTe pesynraru.



8. W3nons3BaHe Ha pe3yntatute OT AuUCepTaLUOHHUSA TPyA B HayyHaTta w
counanHarta npakTtuka. Hanu4ymne Ha nocTurHar NPAK UKOHOMMUYECKU eheKkT U
np. ﬂoxymenm, Ha KOUTO Ce OCHOBaBa TBLPAEHUETO

MocturHatute B AncepTaLMOHHUS TPy pe3ynTaTy ca BHEAPEeHW 1 ce nonseaT npu
Pa3BUTUETO Ha HOBU NPOAYKTU BLE dUpMa ,ApekcuUM nHxeHepuHr ALl

9. OueHka Ha CBLOTBETCTBMETO Ha aBTopedepaTta C W3NUCKBaHMSTA 32

U3roTBAHETO MY, KaKTO U Ha afleKBaTHOCTTa Ha OTpa3siBaHe Ha OCHOBHUTE
MONOXEeHUS U NPUHOCUTE Ha AUCEPTALMOHHUS TPYA

AsTopedepaTbT € B 06eM oT 31 cTpaHuum u OTroBapsi Ha W3UCKBaHMATA 3a
odopmrneHne cnpsamo npasunata Ha TY-Codus u OTpas3siBa MO CbLLECTBO
CTPyKTypaTa, No-CbLIeCTBEHUTE MOMEHTU U MNPUHOCUTE Ha ANCEPTALNOHHUSA TPYA.

10.MHeHuA, npenopbku U Genexku

LIANOCTHOTO MW MHEHWe 3a AUCEPTaUMOHHUAT Tpya €, Y€ TO € OTAUYHO
CTPYKTypupaH, ¢ AetauneH u wnadepnareneH wuskas. [paBum cuNHO BnevatneHue
boratoTo CbabpXaHUe, MOAKPENeHO C MHOXECTBO MPUMEPU, KOETO 3HAYUTENHO
ynecHsaBa pas3bupaHeTo Ha matepuana oT cTpaHa Ha yutaTtens. OcobeHo UeHHU ca
ACHUTE 1 Ae(PUHUTUBHIN NPENOPBKM 3a CNpaBsHe CbC CIOXHUTE NPEAN3BUKATENCTBA,
Bb3HUKBALLW MPU NPOEKTUPaHEeTO U NPOM3BOACTBOTO Ha 6bp3n hopmoobpasysatiu
NHCTPYMEHTHU, KOeTO AoNpuHacs 3a npaktnuyeckaTta NnpunoXnuMocT Ha U3cneBaHeTo.

Hamam cbulectBeHn 3abenexkn, C KOUTO [Ja OCMOpBaM  OCHOBHWTE
Hay4YHOMPUIOXHU U NMPUMOXHM NPUHOCKU B AUCepTaLMoHHaTa pabora.

3aknw4yeHue

B pesynTtaT Ha 3ano3HaBaHeTO MU C OUCEPTALMOHHUA TPYA U MaTepuanurte ro
Hero, uanbnHeHata obpasoBaTenHa Len Ha OOKTOpaHTypata W M3WUCKBaHWUATa Ha
3aKkoHa 3a pa3BUTMETO Ha akageMuyvHusi cbeTae B Penybnuka Bbunrapus, MpasunHuka
3a npunaraHeTo my u lNpaBunHuka 3a ycnoBuaTa v peaa 3a npuaobusaHe Ha HaydHU
cteneHn B TY-Cous, akTyanHoOCTTa U 3HAYMMOCTTA HA MNOCTUrHATUTE
Hay4YHONPUMNOXHN U NPUNOXHN NPUHOCHK, C YOeAeHOCT AaBaM NONOXUTesNHa OLEHKa
Ha gucepTaunoHHaTta paboTa.

Ha Te3n ocHoBaHnus npeanaram Ha Hay4yHoTo JKypu, Aa NpuchAu Ha Mar. UHX.
MeaH CredaHoB VBaHOB oOpasoBaTtenHara M HaydHa cTeneH ,4oKTop” no

npodecnonanHo HanpasneHue 5.1 MalKWHHO MHXEHEepPCTBO, Hay4yHa cneyuanHocT
» | EXHOMNOrnu, MaLtlMHN U CUCTEMU 3a NESIPCKOTO NPOU3BOLACTBO".

HaTta: 20.03.2025 PELIEH3EHT:
(oou. a-p nHx. A. CodpoHoB)
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Author of the dissertation: MSc. Eng. Ivan Stefanov Ivanov

Topic of the dissertation: “Rapid manufacturing and validation of quality indicators
of mould tools”

Reviewer: Assoc. Prof. Dr. Eng. Yavor Petrov Sofronov

1. Relevance of the problem developed in the dissertation in scientific and

applied scientific terms. Degree and levels of relevance of the problem and
specific tasks developed in the dissertation

The dissertation of MSc. Eng. lvan Stefanov Ivanov aims on the development and
validation of a strategy and methodology for the rapid design and validation of the
quality parameters of mould tools manufactured using conventional technologies. The

challenges under investigation is relevant both scientifically and in terms of applied
research.

The dissertation comprises 172 pages and includes 117 figures, 54 tables, and a
bibliography of 167 sources, of which 137 are in Latin script, 15 in Cyrillic, and the
remaining are internet references.

The scientific topic and the problems addressed in the dissertation are highly
relevant. This relevance is evident on several levels: scientific, applied, and economic.
On a scientific level, the development of new methodologies and strategies for the
design and production of rapid tools contributes to advancements in the field. On an

applied level, the practical implementation of the developed methods in the industry
allows companies to enhance efficiency and reduce costs. On an economic level, the

financial evaluation of the proposed solutions demonstrates that they can lead to
significant cost savings for enterprises.

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

The presented materials related to the dissertation demonstrate that the doctoral
candidate, lvan Ivanov, is well-informed with the current state of the problem.

The literature review presented in the first chapter is sufficiently extensive and
comprehensive, with an adequate analysis reflected in well-argued conclusions. The
candidate’s understanding of the problem and the creative interpretation of the
literature support the formulation of the dissertation's objective—namely, the need to
develop a strategy and methodology for the design and manufacturing of rapid forming

tools using conventional technologies, as well as their practical validation under
relevant production conditions.

3. Compliance of the chosen research methodology with the set goal and tasks
of the dissertation



The selected research methodology in the dissertation of MSc Eng. Ivan Stefanov
lvanov fully aligns with the set objective and tasks, providing a systematic and
comprehensive approach to solving the problem of rapid construction and validation of
the quality parameters of forming tools.

The selected methodology includes a systematic study and analysis of existing
technologies and practices in the field of rapid forming tools. This enables the author
to identify key factors influencing the production and use of these tools and to propose
new solutions that meet the defined objective. The author conducts an in-depth
technical and economic analysis of both conventional and alternative methods for

manufacturing rapid tools. This analysis is aimed at identifying optimal approaches that
can reduce production time and costs without compromising the quality of the tools.

4. Brief Analytical Characterization of the Nature and Evaluation of the

Credibility of the Material on which the Contributions of the Dissertation are
Based

A thorough literature review and analysis of the problem in the field of rapid forming
tools have been conducted. Existing technologies, methods, and practices have been
examined, identifying key challenges and gaps in current knowledge. The author
systematizes the information and draws conclusions that serve as a foundation for
further research.

In Chapter Two, the technical, economic, and organizational aspects determining
the efficiency of these tools are analyzed. The author classifies the tools based on their
application and production volume, establishing guidelines and recommendations for
their use.

Chapter Three is dedicated to the technical and economic analysis of conventional
and competing methods for manufacturing rapid forming tools. Different technologies
are compared, evaluating their advantages and disadvantages. The author conducts
an economic assessment of production costs and time, drawing conclusions about the
efficiency of conventional methods compared to additive technologies.

Chapter Four focuses on developing strategies for validating product designs,
manufacturing processes, and tools. It proposes block diagrams and methods for
implementing these strategies in practice.

In Chapter Five, new design solutions are proposed to reduce production time and
costs without compromising tool quality.

Chapter Six presents a methodology for designing and manufacturing rapid forming
tools. This methodology is aimed at optimizing the design and production process,
reducing costs and execution time.

Chapter Seven is dedicated to the validation of the developed strategies and
methodologies through practical applications and technological-economic evaluation.
The author demonstrates the effectiveness of the proposed solutions and draws
conclusions regarding their applicability in the industry. This chapter confirms that the
developed strategies and methodologies can be successfully implemented in practice.



5. Contributions of the Dissertation

As a result of the research conducted for the dissertation, six scientific-applied and
six practical contributions have been formulated.

3.1. Formulation or Justification of a New Scientific Problem

or Theory
(Hypothesis)

It is considered that the dissertation does not contribute to this category.

5.2. Proving Essential New Aspects of Existing Scientific Problems and Theories
with New Means

1. A strategy and methodology have been developed for the application of rapid
forming tools in industry, including their design, manufacturing, and applicability.

2. A methodology has been proposed for evaluating productivity in finishing processes
using the author's proposed parameter Sf, which defines productivity.

3. A methodology has been developed for the quantitative assessment of materials
used in forming tools, considering their characteristics and cost in relation to the

injected part’s material. This is achieved through the author's proposed parameter
Cvi.

9.3. Creation of New Classifications, Research Methods, Designs, Technologies,
or Preparations

1. A systematic approach and solution have been proposed for the production of small

series of parts and components using a universal tool with a reduced
implementation time.

5.4. Discovery and Validation of New Facts

1. Based on an evaluation of methods for manufacturing rapid forming tools using
conventional technologies, a "zone of effective applicability" has been defined.

2. An approach has been developed and validated to enhance and improve the
efficiency of the studied methods.

5.9. Contributions Related to Practical Applications

1. It has been proven that rapid tools manufactured using conventional technologies
are economically viable and can successfully compete with tools produced by
alternative methods.

2. An economic evaluation has been conducted, leading to the establishment of
guidelines for selecting tooling materials for forming elements in rapid forming tools.

3. Inaccordance with the developed strategy and methodology for rapid forming tools,
a real, universal tool with interchangeable forming components has been designed
and manufactured.

4. A methodology has been developed for utilizing this tool, which has been validated
under production conditions.



5. A systematic classification and guidelines for the application of rapid forming tools
produced by conventional methods have been established.

A solution has been proposed for side injection molding of plastic parts using rapid
forming tools.

6.

6. Assessment of the Degree of Personal Participation of the Dissertation
Author in the Contributions

| assess the contributions in the dissertation as a result of the joint efforts of the
author and his supervisors, as evidenced by the presented publications on the
dissertation topic, of which one is sole-authored and four are co-authored. | believe

there is reason to conclude that the achieved contributions are the personal work of
the doctoral candidate.

7. Evaluation of the Publications on the Dissertation: Number, Nature of the

Publications, and Their Impact in Science - Usage and Citations by Other
Authors, in Other Laboratories, Countries, etc.

The author has presented five publications related to the dissertation. Two of the
articles have been published in peer-reviewed journals, while the remaining three were
presented at international scientific conferences and published in peer-reviewed and
indexed sources in SCOPUS database.

The presented publications are directly related to the dissertation topic. It is
particularly noteworthy that there are two citations. | consider the number of

publications sufficient for the educational and scientific degree of "Doctor", as they
effectively represent the obtained results.

8. Utilization of the Dissertation Results in Scientific and Social Practice.

Presence of Achieved Direct Economic Effect, etc. Documents Supporting
the Claim

The results achieved in the dissertation thesis have been implemented and are
being used in the development of new products at *Arexim Engineering Ltd*.

9. Evaluation of the Compliance of the Abstract with the Requirements for Its

Preparation, as well as the Adequacy of Reflecting the Main Points and
Contributions of the Dissertation

The abstract is 31 pages in total and meets the formatting requirements according

to the rules of TU-Sofia. It essentially reflects the structure, key points, and
contributions of the dissertation.

10.Opinions, Recommendations, and Notes

My overall opinion of the dissertation is that it is excellently structured, with a
detailed and comprehensive presentation. The rich content, supported by numerous
examples, makes a strong impression and significantly facilitates the reader's
understanding of the material. Particularly valuable are the clear and well-defined
recommendations for addressing the complex challenges that arise in the design and
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manufacturing of rapid forming tools, which enhances the practical applicability of the
research.

| have no significant remarks that would challenge the main scientific-applied and
practical contributions of the dissertation.

Conclusion

As a result of my review of the dissertation and its materials, the educational goal
of the doctoral program, and the requirements of the Law on the Development of the
Academic Staff in the Republic of Bulgaria, its Implementing Regulations, and the
Regulations for the Conditions and Procedures for Acquiring Scientific Degrees at TU-
Sofia, the relevance and significance of the achieved scientific-applied and applied
contributions, | confidently give a positive assessment of the dissertation work.
Based on this, | propose to the Scientific Jury to award the educational and scientific
degree “Doctor” to MSc. Eng. Ivan Stefanov Ivanov in the professional field 5.1

Mechanical Engineering, scientific specialty “Technologies, Machines, and Systems
for Foundry Production”.”

Date: 20.03.2025 REVIEWER:
(Assoc. Prof. Dr. Eng. Y. Sofronov)
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