dMY 55— HCL=04h3
.03 W0L6c

PEUEH3UA

BbPXY AUCepTaluMoOHeH Tpya 3a npuaobusaHe Ha obpasoBaTenHa u Hay4Ha
CTeneH ,a0KkTop”

ABTOp Ha AucepTauUMoHHWUA TpyA: Mmar. uHX. Bnagumup AHrenos AHrenos

Tema Ha gucepTaUMOHHUA TPYA.

»,/A3cneaBaHe BNUAHMETO Ha HaTUCKa B opbceTOBUA NMeyaTeH
anapart U HeroBuTe epeKkTU BbpPXy Ka4ecTBOTO Ha nevyarta“

PeLieH3eHT: npoch. 4—p wk Meopm MopaaHos Bykos.....

1. AxTyanHoct Ha paz2paboTRaHusi B AuUCepTaLUOHHUA TpyAa
npo6nemM B Hay4YHO U Hay4YHOMPUIIOXHO OTHoWweHue. CTeneH M HMBa Ha
aKTyanHocTtta Ha npobnema ¥ KOHKpeTHUWTe 3agauM, paspaboreHu B
AUcepTauMsaTa.

lNpeaocraBeHuAT oOT Mar. WHX. Bnagumup AHrenoB  AHrenos
AncepTaumMoHEH Tpyd € Haco4YeH KbM M3cnegeaHeTo Ha BNMUAHWNETO Ha HaTWUCKa
B O0pCeTOBUA NeyaTeH anapaT M enacTuyHuTe aecdopmauun B NONUMEPHUSA
cnow Ha odceToBUTE NeYaTHU HOPMU BLPXY KAYECTBOTO Ha neyaTta. TpyabT €
aKkTyaneH npeaBua 3HAYWTENHWUTE TMPOMEHM B rpaduvHaTa WHAYCTPUS,
HacTbNUNU B pe3ynTar OT pasBUTUETO Ha AWrUTanNHUTE TEXHONOrmM B
nocnegHuTe roauHu.

Cuutam, 4Ye CTEMEeHTa W HMBOTO Ha akTyanHocTTa Ha npobnema,
paspaboteH B AUCEPTAUMOHHMS TPyA B HAYYHO W HayYHOMPUIOXHO
OTHOLUEHNEe, € 3HayuTenHa. [loTBbpXKOeHWe 3a ToBa Ca SACHO M TOYHO
npeacraBeHaTa uUen Ha paboTtaTa (Ta e 3agajgeHa caMmo C €4HO U3peyeHune) n
npaBuiHO chopmynupaHuTe 3agayn. Te ca camo ase Ha Opoi, HO BTopaTa nMa
6 nofsagayuv v B cnefsalyuTe rnaBu Ha guceptauusaTa BCUYKK ca peLueHu.

2. CteneH Ha no3HaBaHe CBLCTOSHUETO Ha npobnema wu
TBOpYECKa UHTepnpeTaLlus Ha NUTepaTypHUA MaTepuan.

AucepTaumoHHUAT TpyL cbabpxa 189 cTtpaHuun. PasgeneH e Ha 4 rnasu.
LiuTupanu ca 120 nutepatypHU uatouHuka. fllutepatypHusaT ob3op, BKoYBaLl
41 cTpaHuLK, OTpa3sBa CbBPEMEHHOTO CbCTOAHWE Ha npobnema. B kpas My e
HanpaBeH 3agbnboyeH 3aknloyuTeEneH aHanus Ha npobnema M OT Hero ca
N3BefeHU Lenute 1 3agadnTe Ha pabortara



MoeTo BRevyaTneHue e, Ye KaHauaaTbhT MpuTexaBa HeobxoaumuTe
No3HaHWs No pasrnexaaHus npobnem. Tosa My € NO3BOMUNO TBOPYECKU da
WHTEPNpETUpa NWUTepaTypHUs MaTepuan, a ToBa € MNpeanocTaBka 3a
Pa3BUTUETO Ha TO3M TPy,

3. CroTtBeTCcTBME Ha u3bpaHaTa MeToOMKa Ha u3cneaBaHe C
nocraseHaTa uesn U 3agauv Ha AMcepTauuoOHHUA TpyA.

M3nonseaHata wmeTtoguka 3a u3cneaBaHe e nogxoasia npeasus
nocraseHata uen W 3agayn Ha AauceptaumoHHusa Tpyd. OcHoBHaTa
HacoOYEeHOCT € KbM M3cnegBaHeTO Ha Bb3OEWCTBUETO HA MPOLECHUTE
napameTpu BbpPXY Ka4yecTBOTO Ha nedvaTt. M3bpaHu ca cnefHUTE KOHTPOMHU
napameTpu 3a MUSMepBaHe M aHanu3 Ha Ka4ecTBOTO:

- ToHanHa ctonHocT (TV), HapacTBaHe Ha ToHanHa ctorHocT (TVI);

- OnTnyHa nnbTHOCT (SID);

- OTHocuTeneH KoHTpacT Ha neyat (K);

- LiseToBu pasnuku (AE);

- [eomeTpua (pasmep) Ha pacTepoBus eNemMeHT, NMHeaTypa.

HanpaseHo e yncneHo moaenupaHe CbC CbOTBETHOTO M3CneaBaHe, KaTo
pesyntatute ca NoTBbpAeHWU C EKCNEPUMEHTHN.

4. KpaTtka aHanuMTU4YHa XapakTepucTUKa Ha eCTeCTBOTO M OLIeHKa
Ha AOCTOBEPHOCTTAa HAa MaTepuana, BbpXy KOWTO ce rpagasaT npuHOCUTe
Ha AMCepTaLMOHHMUSA TpyA.

ExcnepumMmeHTanHoTo wu3cnegBaHe Ha BAWAHWETO Ha  MPOLECHUTE
napaMeTpu BbpXY KauyecTBOTO Ha nevyaT € NpeAcTaBeHO BbB BTOpa rnasa Ha
ouceptauusaTa. OnucaHu ca U3NON3BaHUTE 3a U3cnedBaHWATa MaTtepuanu,
obopyaBaHe U KOHTPOMHO-U3MepBaTenHu ypeau. [lagesn ca n nogpobHute um
xapaktepuctukn. [peactaBeHn ca  pesyntatuTe OT  U3CneaBaHWATA,
MeToAMKaTa 3a TEXHUA aHanu3 WM ca HanpaseHu obocHOBaHWM u3BOAM 3a
MPOLIECHMTE NapaMeTpy BbpXy Ka4ecTBOTO Ha nevar.

EnactnyHute pedcdopmauum B NONMUMEPHUA CrOW ca u3cneaBaHu 4pes
YUCMNEHW W EKCnepuMeHTanHW MeToaM B TpeTaTa rnasa Ha aucepraumara.
MpoBeaeHUTe eKCnepuMeHTU 3a Banugauus U Bepudukauus Ha mogena npu
oTknoHeHue noa 1% aokassaT HeroBaTa HaJeXaHOCT.



EkcnepumeHTanHuTe pe3yntatu noTBbpXKAaBaT NpaBUMHUA MOAXOA,
n3bpaH 3a nscnepBaHe Ha pasrnexagaHusa npobnem. ToBa € 0oCHOBAaTA, HA KOATO
ce Gasupat npuHOCUTE Ha AUcEPTaLNOHHUSA TPyA.

TexHonornyHa mogudukaumsi 3a NoBvlLABAHE Ha MoOAyna Ha NUHeRHa
Aedopmauma Ha nonumepHus cnon ypes UV obpabotka e npepacraseHa B
yeTBbpTa rnaea. [lpunaraHeTo W B npakTukata BoAu A0 nogobpeHue Ha
TOHANHUTE XapaKTePUCTUKW, ONTWYHATA NNBLTHOCT, KOHTpacTa U LBETOBUTE
pasnuKn B NeYaTHUA NpoLec.

5. Hay4Hu n/vnun Hay4YHOMPUIOXHH npUHOCH Ha
AUCcepTauuoOHHUA TPpyA

B auceptaumoHHUA Tpya ca AeknapupaHu S HayyHO MPUNoXHU u 4
APUNOXXHU NPUHOCHK. KaTo Lusano npyuemam Te3uv npuHOCH. I'Ipenop'bka - MOXe aa
ce MOMUCIM 32 KOHKPETHW HacOKW 3a pasBUTMETO Ha Te3n NpUHOCU npeasBua,
ObAeLwoTo NpogecnoHanHo u3pacTeaHe Ha KaHguaara.

CuutaMm, Yye 3HAYUMMOCTTa Ha NPUHOCUTE UMA Npsika Bpb3ka C PasBUTUETO
Ha TEXHOMNOrMUTE B MHXXEHEepHaTa NpakTuKa, CBbp3aHa ¢ opceToBUA neyar.

6. OueHka 3a cTeneHTa Ha JIMYHOTO y4yacTue Ha AucepTaHTa B
npuHocure.

He nosHaBam guceptaHTa M HAMaM JIMYHU BrevatneHus ot Hero. OT
npeacTaBeHuTe nybnukauuum no Auceptauusata — obwo 6 6p. — Tpu ca
camocTosTenHn. ToBa [ocTaTbvyHO [JoKaszBa HEroBoTo JIMYHO Yy4acTue.
BebLHOCT yyacTueTo My B NyOnukauum ¢ Komnern, BKAOYUTENHO C HayyHWUTe
pbKoBoauTenu, 6u Tpsibeano ga ce noolwpsBa U oueHsABa npeasua 6baeLoTo
My pa3BUTUE U U3pacTBaHE.

7. MpeueHka Ha nyGnuMkauunuTe NoO AMCepTaLUOHHUA TPyA: Opow,
XapaKkTep Ha u3faHusiTa, B KOUTO ca oTnevartaHu. OTpaxeHue B HaykaTa
— W3NOn3BaHe U LUMUTUpaHe OT ApYyru aBTOpM, B Opyru nabopartopuwm,
CTpaHu u np.

[lucepTaHTbT € npeacTaBun cnuckk ¢ 6 nybnukaumn. 3 oT TAX ca
CaMOCTOATENHN — 2 ca Ha aHrnuiickn. OcTaHanuTe 3 ca C €AuH CbaBsTop.



MoHexe He e MPUNOoXeH MPOTOKON 3a CTEMeHTa Ha y4yacTue npuemam (no
NpaBuIo) paBHOCTOMHO TakoBa C Apyrute yyacTHuuW. Nydnukauunte ca npsko
CBbp3aHW C TemaTa Ha gucepTaumsaTa. Te oTpasaBaT CbLUECTBEHWN pe3ynTaTu
OT u3cnegBaHusATa M ca Ha HeobxoaumoTto HuBo. OTneyataHn ca B
crneumanmsmpaHn cnucaHnsa u cOopHMK oT KOHEPEHLINS.

Hamam nHdopmaums 3a uutupaHnsa Ha paboTtun Ha gucepTaHTa.

8. M3non3ssaHe Ha pe3ynTtaTuTe OT OUCEPTALMOHHUA Tpya B
HayyHaTa M couuanHata npakTuka. HanuuMe Ha nNOCTUrHaT npsK
MKOHOMMYECKU edekT U np. [OKYMeHTW, Ha KOUTO Cce OCHOBaBa
TBbLpPAEHUETO.

ToBa u3crnegsaHe e MNpPsSKO HAcOYEHO KbM BMMSIHUETO Ha HaTucka B
odceToBUA NeyaTeH anapaTt BbPXy Ka4ecTBOTO Ha neyarta. TpyAabT e akTyaneH
npeasua 3HauMTENHWTE MNPOMeHW B rpaduyHata MHAYCTPUSl, HacTbNunuM B
pe3ynTaTt OT pa3BUTUETO Ha AWUIUTanNHWTE TEXHOMOrMW B NOCNEOHUTE FOAVHW.
MonynapuaupaHeTo My 61 JoBeno A0 NPSK UKOHOMUYECKU EPEKT.

9. OueHKka Ha CbLOTBETCTBMETO Ha aBTopedpepata C
M3UCKBaHUATA 3a WU3roTBAHETO My, KakTO M Ha afeKBaTHOCTTa Ha
OoTpassiBaHe Ha OCHOBHMTE TMONOXEHUSs U  MNPUHOCUTE Ha
AUCEepPTaLUNOHHUA TPYA.

ABTOpedepaTbT € U3roTBEH B CbOTBETCTBUE C U3UCKBAHWUATA U OTpassBa
OCHOBHUTE MOSOXEHNS U NPUHOCUTE Ha AUCEPTALMOHHUA TPYA

10. MHeHus, NpenopbKu U GenexkKu.

Cyutam, Ye npeacTaBeHWAT OMCepTauvoHeH TPy[ € Ha BUCOKO HUBO B
Hay4yHO - MPUNOXHO OTHolweHue. PaspaGoTBaHuTe npobGnemu ca akTyanHu 3a
npakTukata u Guxa mornu Aa ce pgopassuAaT. ETo 3awo npenopbyBam Ha
AucepTtaHTa Aa Npoabinkn U paswnpu nacnegBaHUATa CU B Ta3u obnocr.

Mmam Hsikonko 3abenexkn KbM npeacTaBeHus Tpya.

- BbB Bpb3ka C LWTUPAHETO Ha 3akoHa Ha Xyk (ctp.11, 101 v ap.)
npaeunHo e E na ce paeduHupa kato mModyn Ha nuHelHuU Oegbopmayuu.
N3non3BaHWAT TEPMUH ,MOOY/ Ha eslacmuyHocm” e oT nuTepaTtypaTa Ha Pycku,



a ,mMo0yn Ha KOHe2” (Young’'modulus) — cTp. 76 U Ap. - OT nuTepaTtypata Ha
aHIMNACKMN.

— ®opmynun (29) n (30) Ha cTp.102, Kacaewwy nocnefoBaTesNniHO W
napanenHo CcBbp3BaHe Ha MpyXuHW, Buxa MornuM ga ce npeacTaBAT Cbe
CbOTBETHUTE KOEULIMEHTN Ha enacTUYHOCT.

— He € wusnonseaH HanoXunuatT ce HauyMH Ha HOMepupaHe Ha
durypute un dopmynute ¢ ABoeH uucdpoB Koa, BKMOYBAL, HOMepa Ha
CbOTBETHAaTa rnaea. ManonasaHeTo My OM yNnecHUno UANoOCTHOTO Bb3npuemaHe
Ha paboTarTa.

Tean 3abenexkm B HUKAKBA CTENEH HE MNPOMEHAT MosATa obuwa
NONOXUTENHAa OLEHKa 3a NpeACTaBeHUA AUCeEpPTaLUOHEH Tpya,.

11. 3akniouyeHue

Cnep 3ano3HaBaHETO MU C AUCEPTaALMOHHUA TPYA U maTepuanuTe no Hero
cuutam, Ye ca WU3MbLNHEHW. obpasoBaTenHata uUen Ha [OKTopaHTypaTa;
U3NCKBaHMATA Ha 3akoHa 3a pas3BUTMETO Ha akagemMuyHus cbctas B Pb u
MpaBunHuka 3a npunoxeHueTo My; [MpaBunHWKa 3a ycrnoBusTa U peda 3a
npuaobusaHe Ha Hay4YHu cteneHn B TY — Codusa. Bb3 ocHoBa Ha BCUYKO TOBa
W nNpeaBua NOCTUrHATUTE 3HAYUTENHW HAYYHOMPUIOXHA U MPUNOXXHA NMPUHOCHK
naeam TMONOXWUTEINHA OLEHKA Ha aucepTauvMoHHWS TpyAd W npeanaram
Ha yBaXaeMuUTe uneHoBe Ha HayuyHoTOo Xypu pAa 6bae npucbaeHa
oGpasoBaTtenHata U HayyHa cteneH ,JJOKTOP” Ha mar. uHx. Bnagumup
AHrenoB AHrenoB B HanpaeneHue 5.1 MawuHHO WMHXEHepcTBO, C Hay4Ha
cneuunanHoct ,lpunoXxHa mexaHuka“.

Oara: 10. 03. 2026 . PELIEH3EHT:

Mpodp. ['eocpr Bykos
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REVIEW

on the dissertation for acquisition of the educational and scientific degree
“doctor”
Author of the dissertation: M.Se. Eng. Vladimir Angelov Angelov

Topic of the dissertation:

»investigation of the influence of pressure in an offset printing
unit and its effects on print quality*

Reviewer: Prof. Georgi Yordanov Vukov, PhD...

1. Significance of the research problem in the dissertation from
both scientific and applied perspectives. Extent and level of the
problem’s relevance and of the specific objectives developed in the
dissertation.

The dissertation submitted by M.Sc. Eng. Vladimir Angelov Angelov is
focused on investigating the influence of pressure in the offset printing press

and the elastic deformations in the polymer layer of offset printing plates on
print quality. The research is particularly relevant in view of the significant
changes that have occurred in the graphic arts industry as a result of the rapid
development of digital technologies in recent years.

In my opinion, the degree and level of significance of the problem
developed in the dissertation, from both scientific and applied scientific
perspectives, are substantial. Evidence of this is the clearly and precisely
formulated research aim (expressed in a single sentence) and the properly
defined research objectives. Although only two main objectives are formulated,
the second includes six sub-objectives, all of which are systematically
developed and successfully accomplished in the subsequent chapters of the
dissertation.

2. Degree of familiarity with the state of the problem and critical

and creative interpretation of the literature.
The dissertation comprises 189 pages and is structured into four chapters.
A total of 120 literature sources are cited. The literature review, spanning 41
pages, reflects the current state of the problem under consideration. It
concludes with a thorough analytical summary, on the basis of which the



research aim and objectives of the study are derived.
My overall impression is that the candidate demonstrates the necessary
expertise in the field of the research problem. This has enabled him to provide

a creative and critical interpretation of the reviewed literature, which constitutes
a solid foundation for the development of the present dissertation.

3. Adequacy of the Selected Research Methodology in Relation
to the Aim and Objectives of the Dissertation.

The research methodology employed is appropriate in view of the stated
aim and objectives of the dissertation. The primary focus is investigating the
influence of process parameters on print quality. The following control
parameters were selected for the measurement and analysis of quality:

- Tone Value (TV) and Tone Value Increase (TVI);

- Solid Ink Density (SID);

- Relative Print Contrast (K);

- Color differences (AE);

- Geometry (size) of the halftone dot and screen ruling.

Numerical modeling was carried out in conjunction with the experimental

study, and the obtained results were subsequently validated through
experimental verification.

4. Brief analytical evaluation of the nature and reliability of the
material supporting the contributions of the dissertation.

The experimental investigation of the influence of process parameters on
print quality is presented in the second chapter of the dissertation. The
materials, equipment, and measuring instruments used in the experiments are
described in detail, along with their characteristics. The results of the studies
are presented, the methodology for their analysis is explained, and well-
founded conclusions regarding the influence of process parameters on print
quality are drawn.

The elastic deformations in the polymer layer are investigated using both
numerical and experimental methods in the third chapter of the dissertation.
The experiments conducted for validation and verification of the model,
showing deviations of less than 1%, confirm its reliability.



The experimental results confirm the correctness of the chosen approach
to investigating the research problem. This forms the basis on which the
contributions of the dissertation are built.

A technological modification aimed at increasing the Young'modulus of the
polymer layer through UV treatment is presented in the fourth chapter. Its
implementation in practice leads to improvements in tonal characteristics,
optical density, contrast, and color differences in the printing process.

5. Scientific and/or Applied Scientific Contributions of the
Dissertation
The dissertation presents five applied scientific contributions and four
applied contributions. Overall, | accept these contributions as formulated. As a
recommendation, consideration may be given to outlining more specific
guidance for their further development, particularly in view of the candidate’s
prospective academic and professional growth.
In my view, the significance of the contributions is directly related to the
development of technologies in engineering practice associated with offset
printing.

6. Assessment of the degree of the candidate’s personal
contribution to the scientific contributions.
| am not personally acquainted with the candidate and have no direct
impressions of him. Based on the publications submitted in connection with the
dissertation — six in total, three of which are single-authored — there is
sufficient evidence of his individual contribution to the research.
Moreover, his participation in joint publications with colleagues, including
his supervisors, should be positively acknowledged and encouraged,
particularly in view of his future academic and professional development.

7. Evaluation of the publications related to the dissertation:
number and type of publications in which they have been published.
Impact on the field — citations and references by other authors, use in
other laboratories, institutions, and countries, etc.

The candidate has submitted a list of six publications. Three of them are



single-authored, two of which are published in English. The remaining three
are co-authored with one additional author. As no statement specifying the
extent of the individual contribution has been provided, | assume, as a matter
of principle, equal participation among the co-authors. The publications are
directly related to the subject matter of the dissertation. They present
substantial research findings and meet the required academic standards. The
works have been published in specialised journals and in a conference
proceedings volume.

| have no information regarding citations of the candidate’s publications.

8. Using the results of the dissertation in scientific and social
practice. Evidence of achieved direct economic effect, etc. documents
supporting such claims.

This research is directly focused on the influence of pressure in the offset
printing press on print quality. The dissertation is timely and relevant in light of
the significant changes in the graphic arts industry brought about by the
development of digital technologies in recent years. Its dissemination is likely
to result in a direct economic impact.

9. Assessment of the compliance of the abstract with the formal
requirements and the adequacy of Its presentation of the main findings
and contributions of the dissertation.

The abstract has been prepared in accordance with the formal
requirements and adequately reflects the main findings and contributions of the
dissertation.

10. Opinions, recommendations, and remarks.

| consider the submitted dissertation to be of a high standard in terms of
scientific and applied research. The problems addressed are relevant to
practice and have the potential for further development. Therefore, |
recommend that the candidate continue and expand his research in this area.

| have a few remarks regarding the presented work:

- In connection with the citation of Hooke’s law (pp. 11, 101, etc.), it would
be more accurate to define EEE as the modulus of linear strain. The term



“modulus of elasticity” used in the dissertation originates from Russian literature,
while “Young's modulus” (Young's modulus) on p. 76 and elsewhere comes
from English-language sources;

- Formulas (29) and (30) on p. 102, concerning the series and parallel
connection of springs, could be presented using the corresponding stiffness
coefficients;

- The commonly adopted system of numbering figures and formulas with a
double-digit code that includes the chapter number has not been used. Its
application would facilitate the overall readability and comprehension of the
work.

These remarks in no way alter my overall positive assessment of the
submitted dissertation.

11. Conclusion.

After reviewing the dissertation and the related materials, | consider that
the educational objectives of the doctoral programme have been fulfilled, as
well as the requirements of the Law on the Development of the Academic Staff
in the Republic of Bulgaria and its implementing regulations, and the Rules for
the Conditions and Procedure for Awarding Scientific Degrees at the Technical
University of Sofia. On this basis, and in view of the significant scientific-
applied and applied contributions achieved, | give a POSITIVE EVALUATION
of the dissertation and recommend to the esteemed members of the Scientific
Jury that the educational and scientific degree of “DOCTOR?” be awarded to
M.Sc. Eng. Vladimir Angelov Angelov in Field 5.1 — Mechanical Engineering,
with a scientific specialty in Applied Mechanics.
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