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1. AKTyanHocT Ha paspaGoTBaHus B AUcepTauuoOHHMA Tpyna
NpoGnem B Hay4YHO M HayYHOMPUIOKHO OTHOWEHME., CreneH u HMBa Ha
aKTyanHocTTa Ha npob6rnemMa U KOHKPeTHUTe 3amaum, pa3paborenu B
AuceprauumaTa.

PaspaboTBanusT B ancepraumoHHus TpyAa npobrneMm e ¢ BMCOKa
Hay4YHa W Hay4yHOMPUNOXHa aKTyanHocT, Tbil KaTo NeYaTHUST HaTucKk e
onpeaensiy akTop 3a Ka4eCTBOTO Ha 0dhCETOBMUS Neyar., OnTuMuanpaHeTo Ha
KOHTAKTHUTE B3aMMOAENCTBUs Mexay revatHaTa opma, FT'YMEHOTO NMNaTHO U
cybcTpaTa MMa CbLUECTBEHO 3HaYeHWe 3@ KOHTPO BbPXy HapacTBaHeTo Ha
pacTepHarta To4ka, TOHaNHNTe XapaKTepUCTUKN, LIBETOBL3MNPON3BEXAAHETO U
HamanaBaHeTo Ha MakynaTtypaTa.

AKTyanHocTTa ce nposiBsiBa KakTo Ha TEOPETUYHO HUBO — ypes
HeoBxoguMmocTTa OT ageksaTHo MoJenvpaHe Ha HenuHeWHuTe U
BUCKOENaCTU4HUTE NpoLiecH B KOHTAKTHATa 30Ha, Taka U Ha MPUMOXHO HUBO —
Hpe3 noBulUaBaHe CTabUNHOCTTa U edEeKTUBHOCTTA HA peanHus neyareH
npouec. MNocTaBeHuTe B AUcepTaUMATa 334a4U Ca NOMMUYECKN O6OCHOBAHM n
CBOTBETCTBAT Ha CbBPEMEHHWTE W3KCKBAHWA B OoGnacTTa Ha NPUNOXHaTa
MeXaHuKa 1 nonurpadpCckMTe TEXHONOMUK.

2. CrteneH Ha No3HaBaHe CbCTOSHMETO HA npo6nema u TBOpYecka
WHTepnpeTaLus Ha NUTepaTypHUsl MaTtepuan.
[ncepTaunoHHusaT Tpysa nokassa MHoOro Aobpa cTreneH Ha nosHaBaHe
Ha CbCTOsHWETO Ha npobrnema, GasupaHa Ha OBCTOEH U cucrtemaTusupaH
nutepatypeH o6sop, obxsallaly uscnenBaHus B obnacrta Ha odceToBMSA
e4aT, KOHTakTHaTa MeXaHuWka W BUCKOENaCTUYHOTO MOBEAEeHMe Ha
MaTepuanute. AHanusMpaHu ca KakTo TEXHOMOrUYHU acnekTu, CBbP3aHM C
neyaTtHaTta opmMa M TyMEHOTO nnaTHo, Taka u TEOPETUYHU Moaenu 3a
onucaHue Ha HanpexeHusaTa u gedopMaLMUTE B KOHTAKTHATa 30HA. ABTOpPBT
AEMOHCTpUpa CMOCOOHOCT [Ja W3BEXOA CbLUECTBEHM 3aBUCUMOCTM W Aaa



OTKpOfiBa OrpaHUYEHUsTa Ha CHLUECTBYBALLMTE MOAENMN.

IvTepaTypHuAT maTtepuan He e NpeAcTaBeH CaMo OMUCATENHO, a e
NOANOXEeH Ha KPUTWYEH aHanu3 1 TBOpYecKa MWHTepnpeTauus, KaTto e
u3nonssaH 3a u3rpaxaaHe Ha cobcTBeHa WacrnefoBaTericka KOHLUenuus.
HanpaBeHa e noruvecka Bpb3ka MeXay TEOPETUYHWUTE MOCTAHOBKA M
NocTaBeHWTE B AucepTrauMaTa Uenu “ 3adayvn, KOeTo CBMAeTencTBa 3a
3aabnboyeHo pasbupaHe Ha npoGnemMa U yMeHue 3a UHTerpupaHe Ha
pasnuyHU Hay4YHU NOAXOAN B PAMKUTE Ha €4HO LANOCTHO U3cneaBaHe.

3. CborBetrcTBMe Ha u3bpaHaTta MeTOAMKA Ha uU3CNeOBaHe C
nocraBeHara Len U 3a4ayv Ha AUcepTaLMOHHUA TPYA.

WN3bpaHaTa meToguka Ha uscnegsaHe CLOTBETCTBA B MbfHA CTEneH
Ha nocraeBeHarta uUen u GOpMynUpaH1Te 3afadqn B AUCEPTALMOHHUSA TPyA.
MNMpunaraH e KOMNNEKCeH NoAXos, BKITHOUBALL eKCIEPUMEHTANHN U3CNeaBaHus,
pU3NKO-MEXAHUYHA N XUMWUYHA XapaKTepUCTUKa Ha maTepuanuTe, KakTo W
YUCNEeHO MopenupaHe Ha KOHTaKTHUTE B3aMMOZEWCTBMA B neyaTHaTa 30Ha.
Tasu komGuHaums OT MeToau no3BONABA KaKTO aHaiM3 Ha pearnHus
TEXHOSIOMMYEH MPOLEC, Taka 1 TeopeTU4Ho OGsiCHEHME Ha HabnopasBaHuTe
ABMNEHMA.

MeToaukara ocurypsisa npocrneguMocT MeXZy eKCrnepuMeHTanHuTe
pesyntatu WM CUMynNauMOHHUTE MOAENW, KOETO Cb3fgasa YCNoBuUS 3a
BepudmKauma n obocHOBaHOCT Ha u3BoauTe. 1o TO3M HAUMH € MOCTUrHaTo
aflekBaTHO CLOTBETCTBME MEXZY LEenTa Ha W3cneaBaHeTo — aHanua Ha
BMUAHUETO Ha NeYaTHNA HaTUCK BbPXY Ka4€CTBOTO — i U3NON3BaHUTE HayuYHU
WHCTPYMEHTU U NpOLeaypy.

4. KpaTka aHanuTM4YHa xapakTepUCTMKa Ha eCTeCTBOTO M OLEeHKa Ha
AOCTOBEpPHOCTTa Ha MaTepuana, BbpXy KOMTO ce rpagsaT NPUHOCUTE Ha
AUCepTaLMOHHUA TpyA.

MatepnansT, BbpXy KOWTO Ce u3rpaxgar MpuHOCUTE Ha
OVUCEpPTaLUUOHHUA Tpya, WMMa eKCnepuMeHTaneH W  YucrneHo-aHanuTU4YeH
Xapakrep 1 € Nony4yeH npu peanHu Npon3BOACTBEHW YCNOBUA U KOHTponupaHa
nabopartopHa cpepa. MsnonseaHu ca cbBpeMeHHU W3MepBaTeNnHn CPeacTsa,
CTaHAapTM3MpaHM METOAM 3a OLieHKa Ha kayecTBOTO Ha neyat (TVI, SID, AE u
Ap.), KaKTo W codTyepHM WHCTPYMEHTU 3a 4YUMCNeHo MoaenupaHe. ToBa
ocurypsisa HeobxogumaTa 06eKTUBHOCT 1 NOBTOPAEMOCT Ha pesynTaTuTe.

[locToBepHOCTTa Ha npeacTaBeHWs MaTepuan ce nogkpens oT
cbnocTaBkaTta MexXay eKCnepuMeHTarnHuTe [JaHHu W pesyntatute oT
CUMynauuuTe, KakTo U OT flornyeckara nocnenoBaTenHoCT NpU aHanusa u
WHTepnpeTauuaTa Ha nonyvyeHuTe saBucuMocTu. [laHHWTe ca AocTaTbyHU Mo



obeM K1 peneBaHTHW CNPAMO MOCTABEHUTE 3agjayn, KOeTo no3BonsBa
HanpaBeHuTe M3BoAM W hOpMynupaHuTe NpUHOCH Aa 6bAAT OLEHEHM KaTo
aprymeHTupaHu n HageXxaHu.
5. Hayu4Hu n/unu HayyHONpMnoXHU NPUHOCK Ha AucepTauuoHHUS
TPyA: hopmynupaHe u 060CcHOBKa Ha HOB Hay4eH npo6nem (o6nacT);
HayuHo-npunoxHuu npuHocu:
1. PaspaboteHa e HayuHo oBocHOBaHa MeToauKka 3a nscrnenBaHe U aHanus Ha
enactuyHUTe aedopmauni B NONMMEPHUA CroV HA nevaTHaTa dopma npu
3afjafieH nevyaTeH HaTUCK, No3BosisiBalla KONMIMYECTBEHa OLEHKa Ha BIUSAHUETO
UM BbPXY npoueca Ha opceToB neyar;
2. [poBeaeHn ca KOMNNEKCHN (OU3NKO-XUMWUYHU U3CNeaBaHus 3a onpeaensiHe
Ha efleMeHTHWA CbCTaB, MoOreKynHata maca W (PUSMKO-MEeXaHWYHUTE
XapakTepucTUK1N Ha nonumepHusa croii. synucnenn ca mogyn Ha enacTuyHocT
M koepuUMeHT Ha [loacoH Ha rymeHoTo OdCETOBO MNATHO, ocurypsisaiLuu
KOPEKTHO ileépuHMpaHe Ha BXOAHWUTE NapaMeTpy Npu YUCTIEHO MOAENUPaHE;
3. Cb3ganeH e yncrneH moden Ha B3aMMOAElCTBME B KOHTAKTHATa 30Ha Mexay
MOJIMMEPHNS CNOW M TYMEHOTO OMCETOBO MNAaTHO, OTYUTALL PeanHoTo
MexaHW4HO noBeaeHWe Ha marepuanute. MogensT € BepuduuMpaH W
BanuavpaH 4Ypes eKCnepuMeHTanHu [adHu npu  OTKNOHeHus nop 1%,
AOKa3BalkM  HeroBaTa HafEeXOHOCT U MPUMOXKUMOCT KbM  peariHum
NPOU3BOACTBEHU YCNOBUS;
4. PaspaboTeHa e MeToauKka 3a KONMYECTBEHO onpeaensHe Ha BAUSHUETO Ha
enacTuiyHuTe gedopmauuv BbpXy HapacTBaHETO Ha TOHAnHaTa CTOMHOCT.
N3BeneHo e eMnMprYHO HENHEIHO ypaBHEHMe, ONUCBALLO 3aBUCUMOCT Mexay
HapacTBaHETO Ha TOHanHata CTOWHOCT W OTHOCUTENHaTa MPOMAHA B
KOHTaKTHata nfow Ha nevyaTHUs erneMeHT. YpaBHEHMeTO MMa fokanHa
MPUNOXNUMOCT NPU KOHKPETHM YCIOBUSI HA NeYaTt W No3BonsiBa M3non3saHe 3a
TEXHOJTOrMYHO NPOrHO3UpPaHe;
5. BbBeaeH e koMOMHMpaH noaxoA, CbyeTaBall eKCNEPUMEHTANHN N3MepBaHNS
WU YucneHn cumynaiuu, nosBonsiBall, KOMMIEKCHa OLEeHKa Ha KayecTBOTO Ha
nevyart Npu NPOMSAHA Ha TEXHONOrUYHUTE NapaMeTpu.
MpunoxHu npuHocu:
1. BanugupaHusT cumynauuoHeH Mogen Moxe Ja Obhe M3nonsBaH 3a
TEXHOMOrMYEeH KOHTPONl Ha OdCeToBMA Mevyar ¢ LUen HamansiBaHe Ha
HeraTMBHUTE eeKTU OT enacTuyHuTe Aechopmaunum BbPXY KayecTBOTO Ha
oTneyvyaTbKa.
2. [ledvHupaHu ca TEXHOMOrMYHM BB3MOXHOCTM 33 Bb3OEWCTBUE BBLPXY
enacTuyHuTe fedopmMaumm ypes npomeru B obpaboTkara Ha neyaTHaTa hopma
U napameTpuTe Ha nevyaTHUsA npoLec, KoUTo moraT ga b6baat AupekTHO



NPUOXXeHN B NPOM3BOACTBEHA Cpeaa.

3. lonyyeHuUTe KONMUYECTBEHU 3aBUCMMOCTU NO3BONSIBAT MNpeABapUTENHO
n3yncnsBaHe Ha BNUAHWETO Ha fgedopmaumuTe BbpXy TOHaNHaTa NiMbTHOCT U
MoraTt ga 6baaT uanonsBaHu npu paspadboTBaHe Ha KOMMEHCALUMOHHN KPUBK 32
pasnnYyHK NeYaTHu yCrioBus.

4. PeructpupaHoto nogobpeHue B KAYECTBOTO Ha OTneyaTbka, CbYeTaHo C
MOBMWLLIEHA NPOU3BOAUTENHOCT U HamaneHa cebecTOMHOCT, Ch3aBa YCoBUS 3a
yBenuMyaBaHe Ha NPOW3BOACTBEHUS KanauuTeT U peanusmpaHe Ha no-BMCOKa
NKOHOMMUYECKa eheKTUBHOCT.

6. OueHKa 3a cTeneHTa Ha JfIMYHOTO yyacTue Ha AucepTaHTa B
NnpUHOCUTE.

OT cbabpXKaHWETO Ha OucepTauuoHHWA TpyA W HauyuHa Ha
npeacTaBsiHe Ha pe3ynTaTuTe MOXe Aa ce 3aK/ioyun, Ye NUYHOTO yyacTue Ha
avcepTaHTa B paspaboTBaHETO Ha M3crneaBaHeTo € CbLUEeCTBEHO U BOAELLO.
ABTOpPBT CaMOCTOATENHO e dhopmynuparn uscregoBartenckara KoHuenuus,
paapaﬁomn € MeTognKara, NpoBesl € eKCnepuMeHTallHuTe nacnegBaHnua u e
OCBbLUECTBUI YACNIEHOTO MOJENMPaHe U aHannaa Ha pesynratute.

CTeneHTa Ha NUYeH NPUHOC Ce OTKPOosBa W B UHTEPNpPETAUuATa Ha
MonyyYeHUTE 3aBUCUMOCTU, KAKTO U B HanpaseHuTe 0600LLIeHUA 1 NpakTU4eCcKu
npenopbku. ToBa faBa ocHoBaHWe [a ce npuemMe, Ye opMynmpaHuTe Hay4yHu
W HayyHOMNPWUMOXHW NPUHOCK Ca B 3HA4YUTENHa CTeneH pesyntar oT
camocTosTenHara paborta u uscnegosarterncka akTMBHOCT Ha AucepTaHTa.

7. [lMpeueHka Ha nyGnukauuuTe Mo AUCEPTALUOHHUA Tpya: OpoW,
XapaKkTtep Ha UspgaHuATa, B KOUTO Ca oTnevyaTtaHu. OTpameHue B HayKaTa —
u3non3BaHe u LUTUpaHe oT ApYyr1 aBTopu, B Apyru nabopaTtopuu, CTpaHu
u np.

Mo AucepTauMoHHUSI TPYL ca npeacTaBeHu LecT nyonukauumwm,
usganeHn B nepuoga 2014-2023 r., kaTo YacT OT TAX ca B CbABTOPCTBO, a
ocTaHanuTe — CaMOCTOSITeNHU paspaboTku Ha aucepTtaHTa. [lybnukauuuTe ca
oTnevyaTaHn B PeLieH3upaHu HayyHu usgauusa, cped kouto Journal of the
Technical University — Sofia, Plovdiv branch “Fundamental Sciences and
Applications”, cneunanusupaHo Hay4yHo crnucaHme B obnacrtra Ha ne4yaTHuTe U
ONaKOBBYHWUTE TEXHONMOTMK, KAaKTO U B COOPHULIM OT MEXOYHapOAHW Hay4yHU
koHdepeHuun (TECHSYS). TematnuHo Te obxsawar OCHOBHUTE
HanpaBneHWs Ha AUCepTaLUMOHHWA TPyh — KayecTBO Ha OCeToBUs nevar,
BMUSIHNE HA TEXHOMOMMYHUTE NapamMeTpu, M3HOCBaHE Ha NeYaTHUTE enemMeHTH
1 BNUAHWE Ha NevyaTHNA HaTUCK.

KaTto uano nybnukauumTe ca AocTtaTbyHM No Opoid, NPSKO CBbp3aHu ¢
AVcepTauMsATa M afeKkBaTHO OTpassABaT Hay4yHWTE NPUHOCK Ha aBTopa.



8. WUsnonseaHe Ha pesynrtatute OT [OUCEPTALUMOHHMA Tpya B
HayyHata M couuanHara npakTuka. Hanuuume Ha nNOCTUrHaT npsk
MKOHOMMYECKU edrekT M np. [JOKyMeHTH, Ha KOUTO Cce OCHOBaBa
TBbLpPASHUETO.

PesyntaTtute OT AMCEPTALMOHHUS TPYA UMAT SICHO U3paseHa NpUnoxHa
HacOYEHOCT U MmoraT Aa ObaaT M3non3BaHu KakTo B HayyHaTa, Taka u B
NPOU3BOACTBEHaTa npakTuka. PaspaboTteHuTe 3aBUCUMOCTM U Modenu 3a
BMUsAHNE Ha NeYaTHUA HaTUCK BbPXY Ka4yeCTBEHWUTE rnokasaTenu Ha occeToBus
neyar cb3gaBaT nNpPeanocTaBkM 3a ONTUMU3MPAHE Ha HACTPOMKUTE Ha
nevyaTHUa anapaTt, HamansBaHe Ha MakynaTtypata, nNoBULLABaHe Ha
cTabunHocTTa Ha npoueca U yabiKaBaHe eKCnnoaTauMoOHHWUA XWBOT Ha
neyatHute OpPMU U ryMeHUTE nnartHa. ToBa MMa MNPAKO 3HaAYyeHue 3a
noBuLlaBaHe ePeKTMBHOCTTA Ha NPOW3BOACTBOTO U KOHKYPEHTOCNOCOBHOCTTA
Ha neyaTHUTE NpeaAnpuUsiTUs.

Hanuue e noteHuvan 3a npsk uWkoHOMMYeckn edekT, u3passBsall Cce B
peAyunpaHe Ha pasxoAuTe 3a MaTepuanu, eHeprusi U Bpeme Nnpu HacTpomnka
Ha MalUMHUTE, KaKTO 1 B NoaoOpsiBaHe KA4€CTBOTO Ha KpaiHaTa NpoayKLUMS.

9. OueHKa Ha CbOTBETCTBMETO Ha aBTopedepaTa C UIUCKBAHUNATA 33
M3roTBAHETO MY, KaKTO U Ha afjieKBaTHOCTTa Ha OTpa3fiBaHe Ha OCHOBHMUTE
NOJIOXKEeHUA U NPUHOCUTE Ha AUCEePTaLMOHHUSA TPYA.

ABTOpedbepaTsT € U3rOTBEH B CLOTBETCTBME C YTBBLPASHUTE
M3NCKBaAHUA 3a CTPYKTypa W CbAbpXXaHWe Ha TO3W BUA HayyeH Tpyad. B Hero
SICHO ca dopmMmynupaHu ob6ekTbT, npegMeTLT, UenTa W 3afaynte Ha
MscnenBaHeTo, NpeaCcTaBeHu Ca N3NoN3BaHUTE METOAM, OCHOBHMUTE pesynratu
W popmynupaHuTe HayuHU W Hay4YHOMNPUNOXHU npuHocn. O6eMBbT w”
KOMNO3numsaTa My OTroBapsAT Ha akafeMUYHUTE CTaHOapTu U No3BonsBsaT Aa
Ce ua3rpagu uanocTHa npefcrasa 3a CbAbpXKaHWETO Ha guceprauusTa.

OCHOBHUTE NONOXEHWA W MPUHOCUTE HA AWCEPTaLMOHHWUA TPyA ca
OTpaseHW aneksaTHO, 6e3 CbLLUECTBEHM MNPOMYCKU WM HECLOTBETCTBUS
CNpPsAAMO OCHOBHUA TEKCT. ABTOpedepaTbT KOPEKTHO NpeacTaBs 3HaYUMMOoCTTa
Ha W3CneaBaHETO, TMONyYeHUTe pesyntatu W TaAXHaATa npakTuyecka
NPUNOXMMOCT, KaTo M3MbMHABA npefHasHayYeHMeTo cu Ja page
KOHLIEHTpUpaHa un ob6eKTuBHa xapakTepucTuka Ha paspaboTkara.

10. MHeHMA, NpenopbLKU K BenexKku.

[vcepTaunoHHUAT Tpyh NpPEeACTaBnsBa 3aBbPLIEHO U 3aabNBoYeHo
nuscnegsaHe C ACHO chopmynupaHa uern, nobpe obocHoBaHa MmeToauka M
aprymeHTupaHu ussoan. Brnpeku escnopHuTe My AOCTONHCTBA, MOraT [a ce
HanpaeAT HAKOW Mpenopbku C ornen 6baeLwo pasButTue Ha Temara. bu 6uno
MONE3HO pasluMpsiBaHe Ha EeKCNepuMEHTanHUTe uscnenBaHus ¢ No-ronsm



Gpoit pasHOBMAHOCTM Ha neyaTHu opMKU U rYYMEHW nnaTHa, KakTo M
BKMiOYBaHe Ha pasnuyHW BuoBe cybcTpaTtu, koeTo Bu NO3BONUMO olle no-
LLIMpOKa BanUAHOCT Ha U3BEOEHUTE 3aBUCUMOCTMN.

MpenopbunMtenHo e CbLWO 4YacT OT pesynTatute gda 6Gbaar
NyonukyBaHW B U3aHNA C MO-LUMPOKA MEXOYHapoaHa WHAEKCaLMs, KOeTo bu
MOBULLUNO TAXHaTa BUAUMOCT U Hay4yHo oTpaxeHue. lNpeacraBsaHeTo Ha no-
AeTaiifleH CPaBHUTENEH aHanus C Apyrd CbBPEMEHHM W3CneaBaHus B
obnactta 61 AONPUHECHO 3a OLLE NO-ACHO NMO3ULMOHUPAHE Ha NPUHOCUTE Ha
TpyAa. MNocoyeHute Genexkn nmat no-ckopo NpenopbYUTENEH XapakTep U He
HamansBat obLiaTta NoNoX1TENHa OLUEHKa Ha AUCEPTALMOHHUA TPYA,.

11. 3akniouyeHue ¢ sicHa NONOXUTENHa WNK oTpUuaTenHa oueHKa Ha
AucepTaluoOHHUA TpyA.

Bb3 ocHOBa Ha U3BBPLUEHWS aHanus3 cuuTam, Ye AUCepPTaALMOHHUAT
TPyA npeacraensiBa CamMOCTOATENHO, 3aBbpLUEHO W Hay4YHOODOCHOBaHO
n3cneneaHe no aktyaneH U 3HayuMm npobrnem B obnactra Ha npunoxHara
MexaHuka u nonurpadpckute TexHonoruu. [locTtaeBeHara uen e nocTurHara,
3agayuTe ca nocnenoBaTeNiHO U apryMeHTUpaHo pelueHn, a oopmynupaHuTe
Hay4YHN U Hay4YHOMPUITOXHU NMPUHOCK ca peanHu K 3awmTumu. CunuTam, ye ca
U3MbMHEHU U3UCKBaHMATA Ha 3aKoHa 32 Pa3BUTUETO Ha aKkafAeMUYHUA CbCTaB B
Penybnuka Bwbnrapua w [lMpaBunHuka 3a HEroBoTO MNPUNOXEHWE, KaKTO M
[paBunHuka 3a ycnosusTa 1 pega 3a npuaobusaHe Ha HayyHu cteneHn B TY —
Cocpus.

C ornea Ha WM3NOXEHOTO [gaBaM MOMOXUTENHA OLeHKa Ha
AUCEpPTaLMOHHUA TPya M nNpeanaraM Ha yBaXkaeMOTO Hay4yHO Xypu ga
npucbLAM Ha Mmar. MHx. Bnagumup AHrenoB obpasoBatenHara M HayuyHa
cTeneH ,Aoktop“ B npodecuoHanHo HanpaBneHue 5.1 MawmuHHO
MHXeHepCcTBO, Hay4yHa cneuuanHocT ,[IpunoxHa MmexaHuka“.
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1. Relevance of the Research Problem in Scientific and Applied
Aspects

The problem addressed in the dissertation is of high scientific and applied
relevance, as printing pressure is a determining factor for the quality of offset
printing. Optimization of the contact interactions between the printing plate, the
rubber blanket, and the substrate is essential for controlling dot gain, tonal
characteristics, color reproduction, and reducing waste sheets.

The relevance is evident both at the theoretical level—due to the need for
adequate modeling of nonlinear and viscoelastic processes in the contact
zone—and at the applied level—through improving the stability and efficiency of
the real printing process. The objectives formulated in the dissertation are
logically justified and correspond to contemporary requirements in the fields of
applied mechanics and printing technologies.

2. Degree of Knowledge of the State of the Art and Creative
Interpretation of the Literature

The dissertation demonstrates a very good knowledge of the state of the
art, based on a comprehensive and systematized literature review covering
research in offset printing, contact mechanics, and the viscoelastic behavior of
materials. Both technological aspects related to the printing plate and rubber
blanket, and theoretical models describing stresses and deformations in the
contact zone are analyzed.

The author shows the ability to derive essential relationships and to identify
the limitations of existing models. The literature is not presented descriptively
but is critically analyzed and creatively interpreted, forming the basis for the
development of an original research concept. A clear logical link is established
between the theoretical foundations and the objectives of the dissertation,
demonstrating an in-depth understanding of the problem and the ability to

integrate different scientific approaches within a unified study.



3. Correspondence Between the Research Methodology and the Aim
and Objectives

The selected research methodology fully corresponds to the stated aim
and formulated objectives of the dissertation. A comprehensive approach has
been applied, including experimental investigations, physico-mechanical and
chemical characterization of materials, and numerical modeling of contact
interactions in the printing zone.

This combination of methods allows both analysis of the real technological
process and theoretical explanation of the observed phenomena. The
methodology ensures traceability between experimental results and simulation
models, providing verification and substantiation of the conclusions. Thus,
adequate correspondence has been achieved between the aim of the
research—analysis of the influence of printing pressure on quality—and the
applied scientific tools and procedures.

4. Analytical Characterization and Reliability of the Research Material

The material on which the dissertation contributions are based has both
experimental and numerical-analytical character and was obtained under real
production conditions and controlled laboratory environment. Modern measuring
equipment, standardized methods for print quality assessment (TVI, SID, AE,
etc.), and software tools for numerical modeling have been used, ensuring
objectivity and repeatability of the results.

The reliability of the presented material is supported by the comparison
between experimental data and simulation results, as well as by the logical
consistency in the analysis and interpretation of the obtained relationships. The
data are sufficient in scope and relevant to the objectives, allowing the
conclusions and contributions to be assessed as well-argued and reliable.

5. Scientific and Applied Contributions
Scientific and Applied Research Contributions

1. A scientifically substantiated methodology has been developed for
investigating and analyzing elastic deformations in the polymer layer of the
printing plate under specified printing pressure, enabling quantitative
assessment of their influence on the offset printing process.

2. Comprehensive physico-chemical studies have been conducted to
determine the elemental composition, molecular weight, and physico-
mechanical characteristics of the polymer layer. The elastic modulus and
Poisson’s ratio of the rubber blanket have been calculated, ensuring correct
definition of input parameters for numerical modeling.

3. A numerical model of interaction in the contact zone between the
polymer layer and the rubber blanket has been developed, accounting for the
real mechanical behavior of the materials. The model has been verified and
validated through experimental data with deviations below 1%, proving its



reliability and applicability under real production conditions.

4. A methodology has been developed for quantitative determination of the
influence of elastic deformations on tonal value increase (dot gain). An empirical
nonlinear equation has been derived describing the relationship between tonal
value increase and the relative change in the contact area of the printing
element. The equation has local applicability under specific printing conditions
and can be used for technological prediction.

9. A combined approach integrating experimental measurements and
numerical simulations has been introduced, enabling comprehensive
assessment of print quality under varying technological parameters.

Practical Contributions

1. The validated simulation model can be used for technological control of
offset printing to reduce the negative effects of elastic deformations on print

quality.
2. Technological possibilities for influencing elastic deformations through

modifications in plate processing and printing parameters have been defined,
with direct applicability in production environments.

3. The obtained quantitative relationships enable preliminary calculation of
the influence of deformations on tonal density and can be used for developing
compensation curves under different printing conditions.

4. The recorded improvement in print quality, combined with increased
productivity and reduced production costs, creates conditions for enhanced
production capacity and improved economic efficiency.

6. Degree of the Candidate’s Personal Contribution

From the content of the dissertation and the presentation of the results, it
can be concluded that the doctoral candidate’s personal contribution is
substantial and leading. The author independently formulated the research
concept, developed the methodology, conducted the experimental
investigations, performed the numerical modeling, and analyzed the results.

The personal contribution is also evident in the interpretation of the
obtained relationships and in the formulated generalizations and practical
recommendations. It can therefore be accepted that the scientific and applied
contributions are largely the result of the independent research work of the
doctoral candidate.

7. Evaluation of the Publications

Six publications related to the dissertation have been presented, published
in the period 2014-2023. Some are co-authored, while others are independent
works of the candidate. The publications appear in peer-reviewed scientific
journals, including the Journal of the Technical University of Sofia, Plovdiv
Branch “Fundamental Sciences and Applications”, a specialized scientific



journal in printing and packaging technologies, and in proceedings of
international scientific conferences (TECHSYS).

Thematically, they cover the main directions of the dissertation—offset
print quality, influence of technological parameters, wear of printing elements,
and the effect of printing pressure. Overall, the publications are sufficient in
number, directly related to the dissertation, and adequately reflect the author's
scientific contributions.

8. Implementation of the Results and Economic Effect

The results of the dissertation have a clearly expressed applied orientation
and can be used both in scientific research and industrial practice. The
developed models and relationships concerning the influence of printing
pressure on print quality create prerequisites for optimizing printing unit settings,
reducing waste, improving process stability, and extending the service life of
printing plates and rubber blankets.

There is potential for direct economic effect through reduction of material,
energy, and setup time costs, as well as improvement of final product quality.

9. Evaluation of the Abstract

The abstract has been prepared in accordance with the established
requirements for structure and content. It clearly presents the object, subject,
aim, and objectives of the research, the applied methods, the main results, and
the formulated scientific and applied contributions.

The main statements and contributions are adequately reflected without
significant omissions or inconsistencies. The abstract correctly presents the
significance of the research and its practical applicability, fulfilling its purpose of
providing a concise and objective overview of the dissertation.

10. Opinions, Recommendations, and Remarks

The dissertation represents a completed and in-depth study with a clearly
formulated aim, well-justified methodology, and substantiated conclusions.
Despite its evident merits, several recommendations may be made for future
development of the topic.

It would be beneficial to expand the experimental studies to include a
larger variety of printing plates and rubber blankets, as well as different substrate
types, which would increase the general validity of the derived relationships.
Publication of part of the results in journals with broader international indexing
would enhance their visibility and scientific impact. A more detailed comparative
analysis with other contemporary studies could further clarify the positioning of
the contributions.

These remarks are of a recommendatory nature and do not diminish the
overall positive evaluation of the dissertation.



11. Conclusion

Based on the performed analysis, | consider that the dissertation
represents an independent, completed, and scientifically substantiated study on
a relevant and significant problem in the fields of applied mechanics and printing
technologies. The stated aim has been achieved, the objectives have been
consistently and convincingly fulfilled, and the formulated scientific and applied
contributions are real and defensible.

| consider that the requirements of the Law on the Development of the
Academic Staff in the Republic of Bulgaria and the relevant institutional
regulations of the Technical University of Sofia have been fulfilled.

In view of the above, | give a positive evaluation of the dissertation and
propose that the esteemed Scientific Jury award M.Sc. Eng. Vladimir Angelov
Angelov the educational and scientific degree “Doctor (PhD)” in Professional
Field 5.1 Mechanical Engineering, scientific specialty “Applied Mechanics”.
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