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CTAHOBUIIE

1o TIpoleypa 3a NpHAoOuBaHe Ha 00pa3oBaTeNHa 1 HaydHa CTENeH
»A0KTOp* B HayuHa obuacT 5.1 ,,MalMHHO HH)KEHEPCTBO™, 10 Hay4Ha
crienuanHocT , [ IpuioXkHa MexaHuKa™.

OcHoBaHHe 33 HAroTBSHE HA CTAHORMINETO: 3aroRe]] 3a Ha3HAYaBaHE Ha
HayyHo xypu NeOX-5.1-010t 12.01.2026 r. Ha Pextopa Ha TY-Codusi.

ABTOp Ha JucepTallHOHHKS TPYA!
mar. MHK. Baagumup AHrenioB AHresioB
Tema Ha gUCEPTALMOHHUA TPYA:

,A3cienBane BIMSIHHETO HA HATUCKA B 0()ceTOBHS MeYaTeH anapaT u
HeroBHuTe e)eKTH BHPXY Ka4eCTBOTO Ha rnevyaTa“

YJieH Ha HAYYHOTO XKypH:
mou. A-p uHK. AnGena I'eopruesa JlypakoBa

AKTyaJHOCT Ha pa3padoTBaHHs B AHCEPTAUMOHHHS TPYJ npob;ieM B HAYYHO H
HAYYHO-NPHAOKHO oTHomenne. CremeH M HMBA HA AKTYaJIHOCTTA HA npobjiemMa M
KOHKpPeTHHTE 321a4H, pa3paloTeHH B JHCEPTANHATA.

B meuaTHaTa MHAYCTPUs Ce OTYUTAT NpoGIEMH CBbP3aHH C KAYECTBOTO HA OTMEHATEKA
B PE3yNTaT Ha eacTHyYHM JedopMaLuu Noj HaTHCK. HaTHCKBT B oceTOBHs MeYaTeH anapar
npeacrasisiBa KJItO4H0B TEXHOJIOTHYEH napaMeTbp, KOHMTO OKa3Ba CHLIECTBEHO BIIUAHHE BBPXY
TIPEHOCa Ha MACTHIIOTO, CTAOMJIHOCTTA Ha MEYaTHWA MPOLEC W KauCCTBOTO HA OTNEHATHKA.
Te3u npobeMu ONPEAEIAT U AKTYATHOCTTa Ha JUCEPTALMOHHUSA TPYA.

IpoBeACHNUTE €KCMIEPUMEHTANIHH M3CIe/IBAHNs, B HAYYeH aCMeKT, JOMPUHACAT 33 M0~
106po pa3bupaHe Ha B3aMMOJEHCTBMETO MEKLY TOJTMMEPHMS CIOH Ha nevarHara dopma n
ryMeHOTO OQCETOBO [IAaTHO, KAaTO CE€ OT4MTA PEaTHOTO MEXAHW4YHO MOBEACHNC Ha
MATEPUAINTE U e1aCTHYHUTE Ae(OpMaLliH, KOMTO Bb3HHKBAT NPH NMEYaTHMA TIpoLEC. Te umar
3Ha4YeHHUEC 3a YCBBBPILICHCTBAHE Ha MaTeMaTU4YeCKHUTE MOJe/JIM U CHMYJIAUHOHHUTE Mmoaxo/jau,
M3MOJI3BAHM 3@ MPOTHO3MpaHE Ha Ka4yecTBOTO Ha TMe4aT M 32 ONTAMH3ALMA  HA
MPOM3BOICTBEHHUS TIPOLIEC.

B Hay4HO-TIPHIOKEH AacreKT, aKTyalHOCTTa Ce H3passiBa B HeoOXO0MMOCTTa, B
MeyaTHaTa MHAYCTPHS Ja ce MOBHILK KAaYeCTBOTO Ha OTMEYATHKA /1a CC HaMalln Opaka u jia ce
ONTUMHU3UPAT TEXHOJOTMYHUTE MapaMeTpH.

IMocTaBeHUTe KOHKPETHH 3a]ayd — BKIIOYHTENHO (U3MKO-XMMHMUYEH aHaiM3 Ha
NMOJIMMEPHHA ClOMH, OonpeaeaaHe Ha MOAyJl Ha enacTU4HOCT, Ch3JaBaHE Ha YUCJICH MOJEN H
BaTMIMpaHEe upe3 EKCIEPUMEHTAIHH JaHHM — OTpa3dBaT peaHHTE TEXHOJIOrMHHHA
U3HWCKBaHUA H TO3BOJABAT paapa60TBaHe Ha peuieHus, KOHTO Morar Aa 6’]),[[3’1' JAHUPEKTHO
NPUIOIKEHH B MPOU3BOJCTBEHA Cpeia.

JIHCepTALMOHHHAT TPYJ CbueTaBa HaydHa HOBOCT C peajlHa MpakTHHecka
MPHJIOAKUMOCT, KOETO 0YEPTaBA HEroBATa BUCOKA AKTYAIHOCT B ChBPEMEHHMUS KOHTCKCT Ha
o(ceToBMs NeyarT.

CreneH HA MO3HABAHE CHCTOAHHETO HA mMpob/jeMa H TBOPYeCKAa HHTEpNpeTalHs
HA JIMTepaTYPHHUSI MATePHAJL

INpeacTaBeHUAT JAMCEPTALMOHEH TPYA JEMOHCTpUpa 3abA00YEHO TO3HABAHE Ha
CHBPEMEHHOTO CHCTOSHHE HA HAYYHHUTE W3CIe/BaHUS, CBBbP3aHU C BIMAHUCTO Ha HATHCKA B
oceTOBMs MEYaTEH anapar BbPXY KAyecTBOTO Ha MeuaTa. B nutepatypHus o03op ca



CHCTEMATH3HPAHH H aHAIW3UPaHH CHUICCTBYBAIUM MOJAEIM, CKCOCPUMCHTAIHH MOAXOIH,
TEXHOJIOTHYHH PEIICHHUA H XUNOTe3a Ha 0a3a, Ha KOATO € H3rpaicHa HacToAInara pa3spaboTka.

Hanune e TBopyecka MHTepHpeTalHs HA JIMTEPATypHHsS MaTepHal, H3pa3sBamia ce B
aZlanTHpaHe H JOpa3BHBAaHE Ha H3BECTHH TEOPETUYHH NOCTAHOBKH KbM KOHKPETHHTE YCIIOBHS
Ha H3CJIeABaHaTa MHOTOCIOHA cHcTeMa. JIOKTOpaHTHT He ce OrpaHuYaBa A0 KOMITHIAIES Ha
H3BECTHH DpE3yNTaTH, a HM3rpakaa COOCTBEH M3CIENOBATENICKH IOAXOJ, ChHOOpaseH ChC
cuenudHKaTa Ha Ipormeca.

CrporBercTBHEe Ha H30paHaTa MeTOJHKA HA H3CJEABAHE M MOCTABEHATA HeJ H
32/1aYH HA AHCEPTALHOHHHSA TPYA ¢ NOCTHTHATHTE MPHHOCH.

HN306panuTe METOAHKH Ha M3CIe[BaHEe HAMBIHO CHOTBETCTBAT HA IOCTABEHATA WET H
3a/ja4y Ha JucepTanuoHHES TpyA. KoMOMHamusaTa OT eKCIIEpUMEHTANHA H YHCIICHH ITOIXONH
€ afieKkBaTHa W nencHacodyeHa. IlpoBesieHHTE eKCIIEpHMEHTAIHH H3MEpPBAaHMS, OCHTYpPABAT
HAJEXKIHA BXOJHH JaHHH 34 YHCICHOTO Mozenupane. Bepudukanusra 0 BaIMIUpaHETO HA
CHMYJIAIIAOHHHA MOJIEJI 4Ype3 pealHHd EKCHEPHMEHTATHH pe3ylTaTH JOKa3BaT HErosara
TOYHOCT M npHiIokuMocT. llocTHrHaTHTE HAaydHM W NPHIOKHHM IPHHOCH ca JUPEKTEH
pe3ynTaT OT H3MOJI3BaHHTE METOAMKH, KOETO IMOAYEPTaBa MbIHA ¢GEKTHBHOCT H 3HAYHMOCT
3a IPaKTHKATa U pa3BHTHETO HAa TEXHOJIOTHUTE B 0 CETOBHUS IIE€YAT.

Hayann n/mam Hay9HO-IIPH/IOKHH NPHHOCH HA JACEPTANHONHHS TPYX:
¢opmyaupane i o6ocropka. 3paUEMOCT Ha HPIHOCHTE 38 HAYKATA K NPAKTHKATA.

XapakTepbT Ha IPHHOCHTE € IPEIUMHO METOAMYEH B TEXHOJIOTHYEH, C BACOKA CTEIECH
Ha NPHIOKHMOCT B IPOH3BOJCTBEHA Cpelia. 3HAYMMOCTTA MM 3a HAyKara Ce H3passBa B
Pa3sBHTHETO Ha MOAXOAM 3a aHAIN3 HA KOHTAKTHH IIOJHMEPHY CHCTEMH, a 33 IPaKTHKATa — B
PCIIIH BL3MOKIIOCTH 33 ONTHMHE3AIMS Ha IPOIECa.

JUACEPTAlMOHHHUAT TPYA ChAbPKA CICJHATC HAYYHO-IPWIOKHH M NPHIOKHHA
TIPHHOCH.

Hayuno-npunosicnu npunocu.

> PaspaGorena ¢ Hayuno obocHopana MCTOAHKA 33 aHATH3 Ha ENACTHIHHIC
JedopMaiuy B IOJTMMEPHHAS CIIOH NPH 3aJa/icH IeJaTeH HaTHCK.
> [IpoBesicHH ca KOMIUIEKCHH H3CJICIBaHHS 3a OIpeleNsHe Ha (Qu3uKo-

MCXaHMYHHTEC XapaKTCpUCTHKH Ha MaTrcphaia, HCOGXOI[HMH 3a KOPEKTHO YHCIICHO
MozeaHpaHe.

> Cr3gameH W Banua@paH € YHCIECH MOJE]l Ha KOHTAKTHATA 30HA, OTYHTAIL]
pEaTHOTO MEXaHHYHO NOBEJICHUE Ha MaTepUalIUTe.
> H3Beneno e eMmupu4HO HeNHHEHHO ypaBHEHHE, ONHCBAINO 3aBHCHMOCTTA

MCXKIAY HapacTRancTO HA TOIATIIIATA CTOHIIOCT M OTHOCHTICIHATA ODPOMATIG HQ KOITaKTHATa
TLIOII.

> BoBeneH € KOMOWHHpAaH eKCIIEpHMEHTATHO-CHMYJALMOHEH IOAXOH 34
KOMILIEKCHA OIIEHKa Ha Ka9€CTBOTO.

_’_-IP?UJ' OUCHI MDUHOCH

> Bamaaupan CHMYJIalHOHEH MOJIE] 3a TEXHOJIOTHYEH KOHTPOIL;

> Jledbunupanyu NpakTHYeCKH BH3MOXKHOCTH 32 YIpaBI€HHE HA €NACTHYHHTE
nedopManau;

> PazpaboTenn KONMMYECTREHW 3aRUCHMOCTH 33 MPOTHOIWPAME W KOMITEHCATMS
Ha TOHAIHOTO HapacTBaHeE;

> Jlokazano mopmobpeHHe HA  Ka4yeCTBOTO, INPOM3BOAHTENHOCTTA H

AKOHOMHYeCKaTa e()eKTHBHOCT.



Ilpenenka Ha nyGaHKauHHTE MO AHCEPTAUHOHHHS TpyA: Opoii, xapaktep Ha
H3JAHHATA, B KOUTO ca oTneyaranu. OrpaixkeHHe B HayKaTa — H3M0/13BaHe H IIMTHPaHe
OT APYT'H ABTOPH, B APYTrH J1aGopaTopHH, CTPAHH H P,

Pesynrature or aAMCEpTaLMOHHMA TPYA ca NPEACTaBeHHU B 4 HayuHu MyOIMKaLMU, TPH
OT KOHTO Ca OTIe4YaTaHH B COOPHHULIM OT MEKAYHApPOAHM HayuMHH KoHpepeHuuH ,,Fundamental
Sciences and Applications“ u eqna B TECHSYS 2018, na ®unuan [Tnoraus kM Texuuuecku
yHueepcuTeT — Codus.

[IyOnukanuure ca TEMAaTMYHO CBBP3aHH C JAMCEPTALMOHHMA TPYA W OTpa3sABar
NOCJIEOBATETHOTO Pa3BUTHE HA U3CIIEABAHUSTA.

[IpencraBenuaT Opoii nyOGiMKauMM yIOBIETBOPABA MWHHMMAJIHUTE HALMOHAJIHH
M3UCKBaHUA 3a NpuaoOuBaHe Ha 0Opa3oBare/iHaTa U Hay4Ha CTEMNEH ,,A0KTOPY.

He ca mpeacTaBeHn JaHHM 32 3HAUMMa MEXKIYHAPOIHA LIMTUPYEMOCT, KOETO MOKE j1a
Ce pasrnexna Kato Bb3MOKHOCT 3a Ob/IEeL0 pa3BUTHE U MO-LIMPOKA HAYYHA MOMYJISPHOCT.

MHenns, npenopbky 4 Ges1eKKH.

JlucepTauMOHHMAT TPy, € pa3paboTeH caMOCTOATENHO, JIOTHYECKH T0C/EA0BATEHO U
METOAHMYECKH H3bPIKaHO.

HsamaMm KpUTHUHM O€NexKM M Npernopbkd, KOUTO Aa TOCTAaBAT TMOJ ChbMHEHHE
HAayYHWUTE W HaYYHO-TIPHI0KHUTE NPUHOCH HA KaHAMJATa.

3akmouenHe ¢ fiCHA NOJOXKHTEIHA HJIH OTPHUATEJIHA OLEHKAa Ha
AHCEPTANHOHHMA TPYI.

[IpeacraBeHUAT aMcepTalMOHEH TpY[, Mpe/ACTaBIsABa 3aBbLPIIEHO M CAMOCTOATEHO
Hay4HO HM3C/I€ABaHE C ACHO (opMysupaHa LEN, KOPEKTHO NPHIOKEHHM METOIUKH MU
CBIIECTBEHW HAYYHO-NPUIOKHU WM TIPWIOKHM TPUHOCH B 00JacTTa Ha MpUIIOkKHATA
MEXaHHKa.

Cuuram, 4e AMCEPTALMOHHMAT TPy OTrOBaps Ha M3MCKBaHMATA Ha 3akoHa 3a
Hay4YHHTC CTCMNCHH W 3BaHUA H npaBHJ'IHHKa 3a MPHIOKCHHETO MY 3a npnﬂoﬁusaﬂe Ha
obpazoBaTesHaTa M Hay4yHa CTEIEH ,,A0KTOp“,

JlaBaM MOJIOKMTENHA OLEHKA U HAMUPAM 33 OCHOBATENIHO Jia MPEJIoXKa Ha HAYYHOTO
*KYPH Ja MPUCHAM HA Mar. HHK. Biagumup AxresioB AHresioB o0pa3oBaTesHaTa U Hay4YHa
cTeneH ,AOKTOp“ B mpodecHoHanHo Hampasienue 5.1 MalIMHHO HMH)KEHEPCTBO. HaydHa
cnienuanHoct ,, [1punoixkHa MexaHuka™.

Hara: 16.03.2026 roa. YJIEH HA )KYPHUTO:
/mout. n-p urx. A. JIVPAKOBA/
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STATEMENT

the procedure for the award of the educational and scientific degree ,.Doctor
(PhD)* in the scientific field 5.1 Mechanical Engineering, in the scientific
specialty “Applied Mechanics.”

Grounds for the preparation of the statement:
Order for the appointment of a Scientific Jury No. OZH-5.1-01/12.01.2026,
issued by the Rector of the Technical University of Sofia.

Author of the doctoral dissertation:
Master of Engineering Vladimir Angelov Angelov

Title of the doctoral dissertation:
“Investigation of the Influence of Pressure in the Offset Printing Press and Its
Effects on Print Quality”

Member of the Scientific Jury:
Assoc. Prof. PhD Eng. Albena Georgieva Durakova

Relevance of the problem addressed in the doctoral thesis from a scientific and
applied-scientific perspective. Degree and levels of relevance of the problem and the
specific tasks developed in the thesis.

In the printing industry, problems related to print quality are observed as a consequence
of elastic deformations occurring under pressure. Pressure in the offset printing press represents
a key technological parameter that exerts a significant influence on ink transfer, the stability of
the printing process, and the quality of the printed output. These issues determine the relevance
of the current doctoral thesis.

From a scientific perspective the conducted experimental studies contribute to a better
understanding of the interaction between the polymer layer of the printing plate and the offset
rubber blanket, taking into account the actual mechanical behavior of the materials and the
clastic deformations that arise during the printing process. These findings are important for the
improvement of mathematical models and simulation approaches used for predicting print
quality and for optimizing the production process.

From a scientific-applied perspective, the relevance of the research is manifested in the

nececity to improve the print quality, reduce waste, and optimize the technological parameters



within the printing industry. The specific tasks set - including the physico-chemical analysis of
the polymer layer, determination of the module of elasticity, development of a numerical
model, and its validation through experimental data, reflect real technological requirements
and enable the formulation of solutions that can be directly implemented in a production
environment. The doctoral thesis combines scientific novelty with practical applicability,
emphasizing its high relevance in the contemporary context of offset printing.

Degree of knowledge of the problem state and creative interpretation of the
literature.

The presented doctoral thesis demonstrates a profound understanding of the current
state of scientific research related to the influence of pressure in the offset printing press on
print quality. The literature review systematically organizes and analyzes existing models,
experimental approaches, technological solutions, and the underlying hypotheses on which the
present study is based.

A creative interpretation of the literature is evident in the adaptation and further
development of established theoretical frameworks to the specific conditions of the
investigated multilayer system. The doctoral candidate does not merely compile known results
but develops an original research approach consistent with the specific character of the process.

Correspondence of the chosen research methodology with the objectives and tasks
of the doctoral thesis and the achieved contributions.

The selected research methodologies fully correspond to the objectives and tasks set
forth in the doctoral thesis. The combination of experimental and numerical approaches is both
appropriate and purposeful. The conducted experimental measurements provide reliable input
data for numerical modeling. The verification and validation of the simulation model using real
experimental results demonstrate its accuracy and applicability. The achieved scientific and
applied contributions are a direct result of the employed methodologies, underscoring their full
effectiveness and significance for practical implementation and the advancement of
technologies in offset printing.

Scientific and/or scientific-applied contributions of the doctoral thesis:
formulation and justification. Significance of the contributions for science and practice.

The nature of the contributions is primarily methodological and technological, with a
high degree of applicability in production environment. Their significance for science lies in
the development of approaches for the analysis of contact polymer systems, while for practice
it is reflected in effective opportunities for process optimization.

The doctoral thesis contains the following scientific-applied and practical contributions.



Scientific-applied contributions:

> A scientifically substantiated methodology has been developed for the analysis of
elastic deformations in the polymer layer under a specified printing pressure.

» Comprehensive studies have been conducted to determine the physico-mechanical
characteristics of the material necessary for accurate numerical modeling.

» A numerical model of the contact zone has been created and validated, taking into
account the actual mechanical behavior of the materials.

> An empirical nonlinear equation has been derived, describing the relationship between
tonal value increase and the relative change in contact area.

» A combined experimental simulation approach has been introduced for a
comprehensive assessment of print quality.

Practical contribution:

A validated simulation model for technological control;

» Defined practical possibilities for managing elastic deformations;

> Developed quantitative dependence for predicting and compensating tonal value
increase;

» Demonstrated improvement in quality, productivity, and economic efficiency.

Assessment of publications related to the doctoral thesis: number, nature of the
journals or proceedings in which they were published, and scientific impact — use and
citation by other authors, in other laboratories, countries, etc.

The results of the doctoral thesis are presented in four scientific publications, three of
which were published in the proceedings of the international scientific conferences
“Fundamental Sciences and Applications”, and one in TECHSY'S 2018 at the Plovdiv Branch
of the Technical University of Sofia.

The publications are thematically related to the thesis and reflect the sequential
development of the research. The number of publications presented meets the minimum
national requirements for obtaining the educational and scientific degree of “Doctor.”

No data on significant international citation have been presented, which may be
regarded as an opportunity for future development and broader scientific recognition.

Opinions, recommendations, and remarks

The doctoral thesis has been developed independently, following a logically consistent
and methodologically sound approach. I have no critical remarks or recommendations that
would call into question the scientific and scientific-applied contributions of the candidate.

Conclusion with a clear positive or negative assessment of the doctoral thesis



The presented doctoral thesis constitutes a complete and independent scientific study
with a clearly formulated objective, correctly applied methodologies, and significant scientific-
applied and practical contributions in the field of applied mechanics.

I consider that the thesis complies with the requirements of the Law on Scientific
Degrees and Titles and its Regulations for obtaining the educational and scientific degree of
“Doctor.”

I give a positive assessment and find it justified to recommend to the Scientific Jury to
award M. Sc. Eng. Vladimir Angelov Angelov the educational and scientific degree of
“Doctor” in the professional field 5.1 Mechanical Engineering, scientific specialty “Applied

Mechanics.”

Date: 16.03.2026 Member of the Jury:

/Assoc. Prof. PhD Eng. A. Durakova/



