CTAHOBWULWE

3a npugobusaHe Ha HayyHa ANBXHOCT , A0KTOp”
N0 NpohecnoHanHo Hanpasnenue 5.1, MawwmHHo uHxeHepcTso,
HayuHa cneynantoct: 02.01.18 » T EXHONOIMN, MaLLMHY
npou3BoACcTBO"
ABTOp Ha ANCEPTaUNOHHUA TPpYa: Mar. uHX. Msan CredaHos VeaHos.

ABTOP: Y4n.-kop. npodh. AH ['eopru Topopos

W CUCTEMU 32 nespckoTo

CraHoBuLleTo e u3roTBeHo kaTo YNeH Ha HayyHo »ypu, HasHayeHo cbe
3anosen Ne OXX 5.1-25/14.02.2025r. Ha PEKTOpa Ha TexHudecku yHusepcuteT —

Codwms, u Mpotokon or TbPBOTO 3acefaHne Ha Hay4YHOTO XypW, NPOBEAEHO Ha
17.02.2025 r,

1. Kpatka cnpaBka 3a AOKTOpaHTa

KangnaatsT mar. vHx. MeaH CtedbaHos VBaHOB e pogeH Ha 25.08.1978 r.
Bucweto cu ob6pasoesaHue (Marnctep) saBbpLuBa npes 2002 r. cneuuanHocT
sMalumHocTpouTenHa TexHuka u TexHonoruu® B TexHu4ecku yHusepcuter — Codus.

B nepuona ot 2003 go 2022 r. paboTn B HAyCTPManHm NPeanpuaTUS n upmn.

OT12021 r. e XOHOpyBaH acuCTeHT, a oT 2022 1. e aCUCTEeHT BbB KaTeapa ,MTTT/
NTC" Ha OUT kbM TY — Codhusi.

TekyLo Boau nabopaTopHu yNpaxHeHus no gucuunnuHute ,MponssoacTeeHu
TexHonorun®,  UHayctpuanuu TexHonorun®, ,KoMnoTbpHO npoekTupaHe Ha
dhopmoobpasysalum enemeHTu" u ap.

2. O6wWo onucaHMe Ha ANCEPTALUUOHHUAT TPyA
AvcepTaunoHHuaT Tpya e B o6em ot 171 CTP. N Ce CbCTOM OT 7 rnasu, CNNChLUM
Ha npuHocuTe, nybnukauuute no AucepTauMsTa M M3NON3BaHAaTA nuteparypa.

LinTupanu ca obuo 167 nUTepaTypHU U3TOYHNUMK, KaTo 15 ca Ha kupunuua u 137 Ha

naTtvHuua, a ocTaHanuTe ca UHTEpPHET aapecu. PaboTaTa Bknoysa obuwjo 117 courypwu
n 54 Tabnuyn.

3. AKTyanHocT Ha pa3paboTBaHus B AUCEPTaLMOHHUA TPyA Npobnem B Hay4Ha
U Hay4yHO-NpuUnoxHa obnacr:

AncepTaunoHHUAT TPyA € NOCBEeTEH Ha CbBPEMEHHOTO MaLUUHOCTPOEHE, KaTo
OCHOBHUAT akUEeHT € BbpXy pa3paboTBaHETO Ha MHOBATUBHU TEXHOMOMMU 33 O6bp30
fnpoToTMnUpaHe  n  NpousBOACTBO  HAa  dhopmooBpasyBaly  WHCTPYMEHTH.
ViscneasaHeTo pasrnexga Bb3MOXHOCTUTE 3a 13MOoN3BaHe Ha MOEPHU MaTepuanu u
METOAK, KOWUTO [ONPUHAcAT 3a noAobpssaHe Ha KaueCTBEHUTE XapaKTEPUCTUKN Ha
WHCTPYMEHTUTE 1 TAXHOTO E(DEKTUBHO BHEAPSIBAHE B NPON3BOACTBEHUS npowec.



EkcnepumenTanuara pabota e nposeneHa B nabopatopunte ,CAD/CAM/CAE
B UHAYCTpUATA" Ha TexHuyecku yrusepcutet — Codomsi u ,3D KpeaTusHocT u 6bp30
npoToTunupare” kbm CHWUP/. MonssaH e onut npuaoduT 1 ot hrpma ,Contodopm*
EOOL. Yact ot uscnensaHusita ca OCbLUECTBEHN B CLTPYAHWYECTBO C BOAeLUn
VWHAYCTPpUanHU napTHLOpU KaTo WAPEKCUM  UHXEHEepPUHT" All, kbaeTto nonyyenure
PE3YNTaTU Hamupar NpakTUYECcKo NPUNoKeH e B paspaboTBaHeTo Ha HoBw NPOAYKTN.

B pamkute Ha Tpyna e paspaboTen yHusepcanex WHCTPYMEHT CbC CMEHsieMu
dpopmoobpasysaium enemenTy, kato e UISBBPLLIEHA MKOHOMUYeCKa OLEHKa Ha NpoLeca
1 ca opMynupaHn OCHOBHU MPUHLMNM 3a M300Op Ha MHCTPYMEeHTanHu mMaTtepuanu.
AHanuavpaHun ca npegumcTBata Ha CbBPEMEHHUTE TEXHONOMMM 3a YCKOPEHO

APOU3BOACTBO Ha chopmooGpasysalu NHCTPYMEHTU, KakTO U BBH3MOXHOCTUTE 33
nofobpsBaHe Ha TpagUUMOHHNUTE NPON3BOACTBEHN METOAM.

4. CteneH Ha No3HaHMe 3a CbCTOAHMETO Ha pasraexxgaHusa npobaem:

HucepTaymoHHusaT TPYA BKIlOYBa no3oBaBaHe Ha 167 nutepaTypHu NU3TOYHMKA,
OT KOuUTO 15 ca Ha kupunuua, 137 — Ha natuHuua, a octaHanuTe npeacraensBaT
VUHTEPHET pecypcu. lNpeobnagasawara yact oT U3TOYHMLUMTE ca OT nocneaHuTe
ACCET TroAuHW, KOeTo e nokasaten 3a 3agbNBoOYeHO 3ano3HaBaHe C akTyarHoTo
CbCTOAHME Ha w3cnefBaHata npobnemartuka. llutepatypHuatr o63op He ce
OTpaHn4aBa [0 onucaHWe Ha CblECTBYBaLUUTE ucnensaHus, a npegnara
dHanuTU4eH noaxod, Ha ©GasaTta Ha KoOWTO ca opMynupaHm usBoaM M ca
MASHTUMUMPAHN HepeLleHn BbNpock B obnacTTa.

HOKTOpPaHTLT NpuTexasa Haa YETUPUTOAMLLEH ONUT KakTo B Hay4yHaTa, Taka u
B WHAyCTpnanHaTta cdepa. B akagemuyed nnaH Toit pabotn B nabopartopus ,3D
KpeatusHocT u 6bp3o npoToTunupaxde” kbM CHUP[ B Cocus Tex Mapk, kbaoeto
ydyacTsa B paspaboTBaHeTo 1 npunaraHeTo Ha CbBPEMEHHN METOAN U TEXHONOrMK 33
NPOEKTPaHe, nNPou3BOACTBO W EKCMepUMEHTanHo U3cneaBaHe Ha TexXHUYEeCKn
u3pgenua. YcnopegHo ¢ ToBa, AOKTOPaHTLT MMa HaTpynaH npakTU4ecku OnuT B
VIHAYCTPUATa 4Ype3 CBLTPYAHWYECTBO C BOAELUM MNPEANpPUATUS, KaTo ~APEKCUM
nHxxeHepuHr” ALl. Ton e npuaoGun avnrorogueH onuT npu paboTtarta My BbB hupmu
kaTto ,CIMAPKW ENTOC“ Al u »Gontocopm* EOO/. B pamkute Ha Tesu NPOEKTN TON
e paboTun no BHeApsiBaHETO HA UHOBATUBHM PeleHns 3a ObP30 NpoToTUNMPaHE U
NPOU3BOACTBO Ha (hopmoobpasyBally UHCTPYMEHTU, KaTo 4acT oT pesynraturte ca
NPUNOXeHU B pearnHn Npon3BOACTBEHN YCOBUS.

To3n KOMOWHMPaH Hay4YHO-NPUMOXEH ONMUT, B CbYETaHUE C BUCOKATA
npocbecnoHanHa Kanuukaumusa Ha JOKTOPaHTa, € No3BOMUN TOUHOTO chopmynupaHe
Ha UennuTe Ha QNCepTaLnoHHUA Tpya, KakTo 1 Ha 3agayute, HeobXoaUMU 33 TAXHOTO
nocTuraHe.

C ornep Ha M3NOXEHOTO MOXe Aa ce 3aKMiouu, ye AOKTOPaHTBT AEeMOHCTpUpa
3aabnboYeHo nosHaBaHe Ha CbBPEMEHHOTO CbCTOSIHUE Ha Hay4YHUTE nu3cneaBaHus u
VUHAYCTpUanHuTe npaktukn B pasrexpgaHata obnacT, kaTto npuTexasa

)



HGOGXOAMMMTG KOMNeTeHuun 3a nony4yaBsaHe Ha o

PUTVHANHU 1 npakTuyeckn saHauynumm
pesynTaru.

5. CboTBeTcTBME Ha u3bpaHata MeToauka Ha U3cneaBsade u nocrtaBeHarTa Uen u
33AaYM Ha AucepTauUUOHHUSA TpyL ¢ NOCTUrHaTUTE NPUHOCH.

PelwasaHeTo Ha 3apauuTe, (hopMynupaHu B ancepTaunoHHus TpyA, ce 6asupa
Ha YCNeWHo npunaraHnte CLBpeMEeHHM METOAN U TexHomorun 3a npoekTupaHe u
uspabotsaHe Ha Gbpau opmoobpasysaiu WHCTPYMEHTU 4Ype3 KOHBEHLMOHANHW
TeéxHonorun. WUsbpanata meToauka Ha V3CnenBaHe e HanbfHO agekBaTHa Ha
fOCTaBeHuTe uenu n sagavun Ha AucepTauMoHHUS TPYA, KOUTO B CbOTBETCTBUE C THX
BOAAT 10 NOCTUraHeTOo Ha pesynTaTh U Hay4YHu npuHocu. B pesynTaTt Ha npoBepeHuTe
sCenBaHus e paspaboTeHa MHOBATUBHA CTpaTerus u METOA0NOrus 3a npoekTupaxe
1 NPON3BOACTBO Ha 6bp3n opmoobpasysaLm WHCTPYMEHTW, KOSITO e anpobupaHa B
PEanHn npouseoacTBEHU ycnosusi. HanpaseH e aHanus Ha CbCTOAHUETO Ha
npobnema B cbBpeMeHHOTO MALLMHOCTPOEHE U ca NPeANOXeHN ONTUMANHI PeLLeHus,
BITIOYUTENHO MKOHOMUYECKa OLEeHKa 1 NpaBuna 3a W3non3saHe Ha WUHCTPYMEHTAaNHU
MaTtepvann B nHAYCTpUanHu ycnosua. [lpaktuyeckaTa NPUNOXUMOCT Ha
NPEANOXeHNTe pelleHna e pokasaHa upes PeanusaunaTa Ha yHuBepcaneH
MHCTRYMEHT CbC cMeHsiemu opmooBpasysaluu AETaWNN, KOWTO € YCNeLwHo TecTBaH
W TIDUNOXEH B CbBMECTHWU WHOYCTPUAmHM NpPOeKTy. WsOpaHata meTtoponorusi 3a
VSCnefBaHe e HanbfiHO CbobpaseHa ¢ UenuTe U 3agaunTe Ha AvncepTaumnoHHaTa
paboTa, KaTo TS CbOTBETCTBA HA NOCTUTHATUTE Pe3ynTaTu 1 Hay4YHU NPUHOCH.

6. OCHOBHM Hay4YHU K Hay4YHONPUIIOXHU NPUHOCH

W3Begenute ot asTopa HAYYHW NPUHOCK, npuTeXaBaT KaKTO Hay4Ho-
NPWINOXEH, Taka U npunoxeH xapakrep. Te morat ga Obaar knacuduumpanu B
CNeAHUTE KaTeropun: BanuavpaHe C HOBU METOAM Ha eneMeHTU B PaMKUTE Ha
CbLUECTBYBALLM HAYYHN AUCUUNITUHKA, TEOPUM W XNNOTEe3Wn, KakTO 1 NpeaocTaBsHe Ha

HOBW €eMMNUPUYHU OaHHW, KOUTO AONPUHACAT 3a paswmpsBaHe Ha MO3HaHUATA B
CbOTBETHATa 0bnacTt 1 TAXHOTO MPUNOXHO n3nons3esaHe.

6.1. Hay4yHo npunoxHu npuHocu

1. Paspabotenn ca crpaterms v meTtomonorus 3a npunaraHeTo u npu
npoekTMpaHe, u3paboTBaHe U NPUNOXUMOCT Ha GbpauTe opmoobpasysalLm
WHCTPYMEHTU B MHAYCTPUATA.

2. Ha 6asa Ha usBbplUeHaTa OUEHKa Ha MEeToAUTE 3a NPOU3BOACTBOTO HA

Obp3n cdopmoobpasysalyu WHCTPYMEHTU 4Ype3 KOHBEHUWMOHANIHW TEXHOMorunm e
onpefeneHa "3oHa Ha edpeKTUBHA NPUNOXUMOCT,

3. PaspaboTteH e u anpobupax noaxos 3a yCbBBPLUEHCTBaHe 1 nogobpsasaHe
Ha €heKTUBHOCTTA Ha U3CNeaBaHUTe METOAN.
4. TpenoXeHo e CUCTEMHO peLUeHre 1 NoAX0A 3a NPOU3BOACTBOTO HA Masiku

cepun pgetannum wu ugenuma C yHuBepcaneH WHCTPYMEHT W CKbCEH CpPOK Ha
BHEpsABaHe.



5. lMpepnoxeHa e MEeToAMKa 3a uacn

(OUHULWHa 06paboTka, Ypes npeanoxeHaTa
NPOU3BOAUTENHOCTTA.

€ABaHe Ha npou3BOAUTENHOCTTA npu
OT aBTopa BenuuuHa Sf, onpegensuwa

6. PaspaboTtena e METoAMKa 3a KonunyecTseHa oueHka npu npunaraHeTo Ha
AafeH wmaTtepuan BbLB opmoobpasysawmTe WHCTPYMEHTU, KaTO ce oTyuTar

XaPaKkTepUCTUKUTE K LieHaTa MY, B 3aBUCUMOCT OT MaTepuana Ha LWnpuuBaHns eTanrn
HPE€3 n3seaeHarTa ot asTopa BenuunHa Cvi.

6.2. NMpunoxHu npunocu

1. LokasaHo e, ye 6bpauTe WHCTPYMEHTU, n3paboTBaHn Ypes KOHBEHLUMOHANHU
TEXHONOIMK, Cca WKOHOMWYECKM WU3rogHW W MoraT Aa KOHKypupaTt ycneLluHo
UIHCTPYMEHTUTe, n3paboTeaHu Ypes pasrnepaHunTe anTepHaTuBHU MeToaN.

2. WN3BbplieHa e uKkoHoMuuecka OUEHKa “ ca wu3BeAeHuW npasuna 3a
npUnNaraHeET0  Ha  MHCTPYMEHTaNHUTE Matepnann 3a uspabotBaHe Ha
popmoobpasysaluTe enemMeHTy 3a Obp3u hopmoobpaszysaiym WHCTPYMEHTM.

3. B cvoTBetcTBUME C paspaBoTeHara cTpaterua n MeTtoaonorus 3a 6bLpau
(PopmooBpasyBaLLy UHCTPYMEHTH e NPOEKTUPaH 1 € n3paboTeH peaneH yHuBepcarneH
WHCTPYMEHT CbC CMeHsaeMu hopmoobpasysalum aeTainu.

4. PaspaboTeHa e MeTomonorvsi 3a w3non3saHe Ha ropecrnomeHaTus
WHCTpyMeHT. MeToaonoruaTa 3a pabota ¢ Hero e anpobupaHa B Npou3BoACTBEHU
YCroBUS.

5. HanpaBeHa e cuctematusaums u ca U3BEAEHN npaBuna OTHOCHO

npunaraHeTo Ha Obp3an opmoobpasysaly WHCTPYyMEHTKH, wun3paboTBaHu ¢
KOHBEHLMOHAaNHN MeToau.

6. lNpennoxeHo e pelleHne 3a CTPAHUYHO LWAPULBAHE HA NNACTMACOBU
nspgenus ¢ 6bp3n hopmoobpasysalLm MHCTPYMEHTH.

7. 3HAYUMOCT HA NPUHOCUTE 3a HAayKaTa U NPaKTUKATA
Pabotata uma MHOro Bucoka 3Ha4MMOCT OT METOAONOrNYHa rnegHa Tovka, Kakto u
Sa  NpUNoOXWMOCTTa U  npakThkata Ha  MHCTPYMEHTANHOTO  NPOW3BOACTEO.

MGTO,D,OJ'IOI'W-IHa NPUNOXMMOCT MMa U 3a nnaHupaHeTo wu npou3BoACTBOTO Ha
NMPOTOTUNHW U3goenus.

8. KputuuHmn 6enexxku u npenopsubKu

HﬂMaM CbLUEeCTBEHU sa6ene>|<|<m, KOUTO Ja MMaT OTHOWEeHUe KbM OCHOBHUTE
HaY4YHO-NPUITOXHU U NPUNOXHW NPUHOCK Ha KaHauaaTa.

Kato pbkoBoguTen Ha [oKTOpaHTa, CbM Yy4yacTBan B W3CreaBaHWsTa W
noAroToBKaTa Ha paboTtara B passutue 1 Bb3HUKHaNUTE Genexkn u npenopbku Gsaxa
B3€TW NOA BHMMaHUE OT aBTOpa B npoueca Ha nscnegsaHnaTa n 0hopMaHETO.

9. JInyHu BnevaTneHus n CTaHOBULLE HA peLieH3eHTa
Wmam nu4Hu Bnevatnexus oT kaHguaata mar. uHx. MeaH CtedaHoB VBaHoB
OLle OT HEroBOTO AUNSIOMHO NpoeKTUpaHe, Ha KoeTo Bax pbkosoguTen. Tol € BUCOKO



KaTo eauH Bucoko keBanuduumpan u HaMbITHO  M3rpafjeH wuscneposaren,
npenoaasaren u yyen.

3AKNIOYEHUE

Bb3 ocHoBa Ha 3anosHaBaneto MW C npencraBeHuTe MmaTepuanu,
aKTyanHOCTTa M 3Ha4YuMOCTTa Ha CbAbpXalwnte ce B u3crnensaHuaTa Hay4Ho-
PUNOXHN 1 NPUNOXHN NPUHOCK, CYUTAM Ye Te OTroBapsT Ha 3akoHa 3a pa3BuUTHe Ha
akafemMuiHus cbetas B Penybnuka Bunrapus, [NpasunHuka 3a HerosoTo NpUNoXxeHue
n lNpaBunHuka 3a ycnosusita u P€Aa 3a 3aemaHe Ha akageMuuHu AnbKHOCTU B TY—
Codusa n Hamupam 3a ocHosaTenHo Aa Npeanoxa Ha ysaxaemoTto HayuHo xypu aa
npucean Ha wmar. uHX. WeaH CrepaHoB WsaHoB pga Obae npucbaeHa

obpasoBaTenHarta u Hay4YHa cTeneH ,A0KTOpP“ no npodecuoHanHo HanpasneHue 5.1
MawwuHHo WHXEHEePCTBO, Hay4yHa cneuvanHocT: 02.01.18 » | ©XHOSIOrUK, MaLLUHN U
CUCTEMU 32 NEeSPCKOTO NPoU3BOACTBO"

HAata: 20.03.2025 r. ABTOp Ha cTaHOBUUYE:...............
(4n.-kop. npod. ax Meopru Topopos)
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"Technologies, machines and

Author of the dissertation: M.Eng. Ivan Stefanov lvanov.

Author of opinion: Corr. Member, Prof., DsC Georgi Todorov

The opinion was prepared as a member of the Scientific Jury, appointed by order No.
0X'5.1-25/14.02.2025 of the Rector of the Technical University - Sofia, and Minutes
of the first meeting of the Scientific Jury, held on 17.02.2025.

1. Brief information about the doctoral student

The candidate, M.Eng. lvan Stefanov lvanov, was born on 25. 08. 1978. He
completed his higher education (Master's degree) in 2002, majoring in "Mechanical
Engineering and Technologies" at the Technical University - Sofia.

In the period from 2003 to 2022, he worked in industrial enterprises and companies.
Since 2021, he has been a part-time assistant, and since 2022, he has been an
assistant in the "PTS" department of the Faculty of Engineering at the Technical
University - Sofia.

Currently leads laboratory exercises in the disciplines "Production Technologies",
"Industrial Technologies", "Computer-aided Design of Molds", etc.

2. General description of the dissertation work

The dissertation work is 171 pages long and consists of 7 chapters, lists of
contributions, publications on the dissertation and literature used. A total of 167

literary sources are cited, of which 15 are in Cyrillic and 137 in Latin, and the rest are

Internet addresses. The work includes a total of 117 figures and 54 tables.

3. Relevance of the problem developed in the dissertation work in the scientific
and scientific-applied field:

The dissertation work is dedicated to modern mechanical engineering, with the main
emphasis on the development of innovative technologies for rapid prototyping and

production of form-forming tools. The study examines the possibilities of using



modern materials and methods that contribute to improving the quality characteristics
of the tools and their effective implementation in the production process.

The experimental work was carried out in the laboratories "CAD/CAM/CAE in
Industry" of the Technical University - Sofia and "3D Creativity and Rapid
Prototyping" at the Sofia TechPark, Experience gained from the company "Soltoform"
EOOD was also used. Part of the research was carried out in cooperation with
leading industrial partners such as "Arexim Engineering" AD, where the results
obtained find practical application in the development of new products.

Within the framework of the work, a universal tool with replaceable forming elements
was developed, an economic assessment of the process was performed and basic
principles for the selection of tool materials were formulated. The advantages of
modern technologies for accelerated production of forming tools, as well as the
possibilities for improving traditional production methods, were analyzed.

4. Degree of knowledge of the state of the problem under consideration:

The dissertation includes references to 167 literary sources, of which 15 are in
Cyrillic, 137 in Latin, and the rest are Internet resources. The majority of the sources
are from the last ten years, which is an indicator of in-depth familiarity with the current
state of the research issue. The literature review is not limited to a description of
existing research, but offers an analytical approach, on the basis of which
conclusions are formulated and unresolved issues in the field are identified.

The doctoral student has over four years of experience in both the scientific and
industrial spheres. In academic terms, he works in the laboratory "3D Creativity and
Rapid Prototyping” at the R&DUnion at Sofia Tech Park, where he participates in the
development and application of modern methods and technologies for the design,
production and experimental research of technical products. In parallel, the doctoral
student has gained practical experience in the industry through cooperation with
leading enterprises, such as "Arexim Engineering” AD. He has gained many years of
experience working in companies such as SPARKY ELTOS AD and Soltoform
EOOD. Within the framework of these projects, he has worked on the implementation
of innovative solutions for rapid prototyping and production of forming tools, with
some of the results being applied in real production conditions.



This combined scientific and applied experience, combined with the high professional
qualifications of the doctoral student, has allowed for the precise formulation of the

goals of the dissertation work, as well as the tasks necessary to achieve them.
In view of the above, it can be concluded that the doctoral student demonstrates in-
depth knowledge of the current state of scientific research and industrial practices in

the field under consideration, Possessing the necessary competencies to obtain
original and practically significant results.

5. Compliance of the selected research methodology and the set goal and
tasks of the dissertation work with the achieved contributions.

The solution of the tasks formulated in the dissertation is based on the successfully
applied modern methods and technologies for the design and manufacture of rapid
forming tools using conventional technologies. The chosen research methodology is
fully adequate to the set goals and objectives of the dissertation, which in accordance
with them lead to the achievement of results and scientific contributions. As a result
of The conducted research has developed an innovative strategy and methodology
for the design and production of rapid forming tools, which has been tested in real
production conditions. An analysis of the state of the problem in modern mechanical
engineering has been made and optimal solutions have been proposed, including
economic assessment and rules for the use of tool materials in industrial conditions.
The practical applicability of the proposed solutions has been proven through the
implementation of a universal tool with replaceable forming details, which has been
successfully tested and applied in joint industrial projects. The chosen research
methodology is fully consistent with the goals and objectives of the dissertation work
as it corresponds to the achieved results and scientific contributions.

6. Main scientific and applied scientific contributions

The scientific contributions made by the author have both a scientific and applied
nature. They can be classified into the following categories: validation with new
methods of elements within existing scientific disciplines, theories and hypotheses,

as well as provision of new empirical data that contribute to expanding knowledge in
the relevant field and their applied use.

6.1. Scientific and applied contributions



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

2. Based on the evaluation of the methods for the production of rapid forming tools
using conventional technologies, a "zone of effective applicability" has been
determined.

3. An approach has been developed and tested to improve and improve the
effectiveness of the studied methods.

4. A systematic solution and approach for the production of small series of parts and
products with a universal tool and a shortened implementation period has been

proposed.

9. A methodology for studying the productivity in finishing processing is proposed.
using the Sf value proposed by the author, which determines the productivity.

6. A methodology for quantitative assessment of the application of a given material in
molding tools is developed, taking into account its characteristics and price,

depending on the material of the Injection-molded part, using the Cvi value derived
by the author.

6.2. Applied contributions

1. It has been proven that rapid tools manufactured using conventional technologies
are economically advantageous and can successfully compete with tools
manufactured using the alternative methods considered.

2. An economic assessment has been performed and rules for the application of tool

materials for the manufacture of forming elements for rapid molding tools have been
derived.

3. In accordance with the developed strategy and methodology for rapid molding
tools, a real universal tool with replaceable forming details has been designed and
manufactured.

4. A methodology for using the aforementioned tool has been developed. The
methodology for working with it has been tested in production conditions.

5. A systematization has been made and rules have been derived regarding the
application of rapid forming tools manufactured using conventional methods.

6. A solution has been proposed for lateral injection molding of plastic products with
rapid forming tools.



7. Significance of contributions for science and practice

The work has a very high significance from a methodological point of view, as well as
for the applicability and practice of tool production. It also has methodological
applicability for the planning and production of prototype products.

8. Critical notes and recommendations

| have no significant remarks that relate to the main scientific-applied and applied
contributions of the candidate.

As the supervisor of the doctoral student, | have participated in the research and
preparation of the work in development and the notes and recommendations that

arose were taken into account by the author in the process of research and design.

9. Personal impressions and opinion of the reviewer

| have personal impressions of the candidate M.Eng. lvan Stefanov Ivanov since his
graduation project, which | supervised. He is highly motivated, and with over 20 years
of work in the industry and 4 years of work as an assistant at TU Sofia and a
researcher at the Research and Development Department of Sofia Tech Park, he has

developed into a highly qualified and fully developed researcher, teacher and
scientist.

CONCLUSION

Based on my familiarization with the presented materials, the relevance and

significance of the scientific-applied and applied contributions contained in the
research, | believe that they comply with the Act on the Development of the
Academic Staff in the Republic of Bulgaria, the Regulations for its implementation
and the Regulations for the terms and conditions for holding academic positions at

TU-Sofia and | find it reasonable to propose to the esteemed Scientific Jury to award

M.Eng. Ivan Stefanov Ivanov to be awarded the educational and scientific degree

"Doctor" in professional field 5.1 Mechanical Engineering, scientific specialty:
02.01.18 "Technologies, machines and systems for foundry production”

Date: 20.03.2025 Author of opinion:

----------------

(Corr. Member, Prof., DsC Georgi Todorov)
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