PEINEH3USA

BBPXY JUCEPTAIMOHEH TPy 3a naBane Ha OHC “ nokTop” mo npodecrnoHaaIHo HapaBICHUE
5.1.  ’’MallnuHHO UHKEHEPCTBO
Hoxropcka nporpama: ,, TeXHOI0THsl Ha MAITUHOCTPOUTEITHUTE MaTepuay

ABTODp Ha AMCEPTALMOHHUS TPYA: MarucTbp uHx. Jusn XpucropopoB Hukonos

Tema Ha nucepTauMOHHUA TPYA: “MOHUTOPUHI, aHAJIN3 U OLICHKA Ha ChbCTOSHUETO Ha MOJBOIHU
TpbOONPOBOIHU CHOPBKEHUS

Penensent: mpodecop n.1.H. nrxk. Acern HeneB Atanacos - TY-Bapna

1. AKTYaJIHOCT HA Pa3padoTBAHMS B JHCEPTANMOHHHUS TPY/ NPodJeM B HAYYHO H HAYYHO-
NPUJI0KHO oTHOHmIeHHe. CTenmeH M MAIIA0 HA AKTYAJHOCTTA HA NMPO00JeMa M KOHKPETHHUTE
3aaa4M, pa3padoTBaHu B ANCEPTALMATA.

[TpenBaputenHo otOens3BaM, ue AUCEPTALMOHHUS TpPyX € pa3paboTeH B KaTeapa
’Marepuaio3HaHHE ¥ TEXHOJIOTHS Ha MaTepuanute” B MalmHHO-TEXHOJIOTHYHHS (haKyJITeT Ha
TexHuuecku yHuBepcuteT- BapHa, kbjeTo kanauaarsT JusH HUKoI0B € Ouil JOKTOpaHT ¢ ABaMa
Hay4YHU PBKOBOAUTENU. MaTepuaauTe 1o JUCepTalMATa ca pasrielaHu 110 pesa, OIpenesieH OT
U3MCKBaHUATa Ha TexHuuecku yHuBepcurer-BapHaa ( [Ipunoxenue Ne3), koero e Omiio ocHOBaHME
Jla TIpreMa IpeJCTaBsHUsA TPYJ 3a pereHsupane. [Ipu U3roTBsHe Ha peLEH3UATa CbM CIA3MI
’M3uckBaHusATa 32 0hOpMAHE Ha PELIEH3Us BbPXY AUCEPTALIMOHEH TPY/I 3a I0Jly4aBaHEe Ha Hay4YHa
crenen”( [Tpunosxxenue Ne2).

[Tpu orieHKaTa cu Ha BBIIPOCA 32 aKTyalTHOCTTa Ha M3CJIEBAaHUS B AMCEpTAIUATa MPOOIeM
a3, Karo pbpKOBOAMTEN Ha Haj 60 mucepTranuu U XaOuiauTtanuu v aBTop Ha Hax 200 pereH3uu,
BHUHAru cbM OOpbIaT Hali-CEpUO3HO BHUMaHKeE. SICHO €, 4ye B HauajioTo Ha pa3paboTBaHe Ha CBOS
y4eOHO-HayuYeH TPy, BCCKU KaHIUIAT BB3IpHeMa C JIOBEPHE M YBOKECHUE TeMaTa U IpeIMeTa Ha
ObIenuTe u3ciaenBanus. SICHO € ¥ TOBa, Y€ B Kpasi Ha paboTaTa cu o opOpMSIHETO U 3aluTaTa Ha
CBOS JIUCEPTANMOHEH WJIM XaOWJIUTAIIMOHEH TPy TOH, TOJ BIMSHUEC HA HATPYIIAHUTE 3HAHUS H
YMEHHS € POMEHIII OTHOIIIEHUETO CH KbM TOBa KOETO € ch3fai. [lopaau ToBa 3a MEH OTTOBOPHT
Ha BBITPOCUTE 32 aKTYAITHOCTTA M IPUHOCHUTE, CJICMCHTH B AUCEPTAIIIOHHUS TPY/I Ca Haii-BaXKHATA
4acT OT CAaMOOIICHKAaTa Ha aBTOPa KbM TOBa KOETO € chb3aai. OT Ta3w riie/Ha TOYKa IMpHU OICHKATa
CH Ha aKTyaJIHOCTTa a3 BUHATU ThPCS OTTOBOP Ha JIBa BBIIpoca: 3aIio € pa3paboTBaH UMEHHO TO3U
mpo0JIeM | 3a11o Toi TpsiOBa fa ce pazpadoTBa TouHO cera? [Ipu3HaBam, 4ye B TOBEYETO CITydyau a3
MHOTO TPYJHO HAMHpaM B JIBETE U3PEUCHUS WM B IBETE CTPAHUIIN HA TEXHUYECKOTO OMHMCAHUE HA
mpo0JieMa Ha aKTyalTHOCTTa, OTTOBOP Ha Te3W BhIpocH. Ka3BaM ToBa, 3a J1a yCIIOKOS JOKTOPAHTA,
a 3a J1a My MOMOTHa IIIe C€ OMUTaM Jia TO Haco4ya KbM OTTOBODA.

A3 mo3HaBam paborara Ha [lusH HukoioB B mocieqHUTEe HAJ MET TOAWHU. 3Has, 4e B
JTUIJIOMHATa cu paboTa U B IbPBUTE CU MyONMKALMK, TOH ce Oerle HacCOYMII KbM pa3paboTBaHETO
Ha €JMH OOIIOTEXHOJIOTMYEH MpOoOJIeM IO MoJjlaraHe Ha MOABOJHU TPHOONPOBOIU U OIIEHKA Ha
TEXHUUYECKOTO UM CBCTOSIHME. B mporeca Ha U3MbIHEHUE HA TE€3U TEXHOJOTMYHU 3aJa4yd TOU U
HEroBUTE PbKOBOAUTENH (0pUIIMAIHU U HeOpMaTHH) ce cOMbCKaxa ¢ MpoOIeMHTe 3a OlleHKa Ha
€KOJIOTMYHUTE ONTAaCHOCTH U PUCKOBE, T.€. TYK C€ HAJIOXKU Ja C€ pa3lupHU HHTEPAUCIUILUINHAPHATA
HAaCOYEHOCT Ha M3CJIEIBAHETO B J[BE HANpaBICHHS: TEXHOJIOTMYHO M €KOJIoTWYHO. B exna mo-
KOHKpeTHa (opMa 3a7auaTa Oerre HacoueHa KbM Ch3aBaHe Ha YCIOBHS 32 BbBEXK/IaHE HA CUCTEMA
3a yIpaBJICHWE Ha EKOJOTMYHUS PHUCK OT €IHAa CpPAaBHUTEIHO HOBa U ciab0 HU3ydyeHa OT
HaJIeKTHOCTHA IJIeJTHA TOYKa TEXHONIOTuA. B cimyyast orGens3BaM, ye MOHATHETO ‘‘©KOJOTMYECH



PHUCK OT KOHKpETHa TeXHOJOrus~ MMa sicHa Maremarudecka ¢popmyina R=P.C (u3rounuxk B/IC EN
31010:2012. Ymopasnenue Ha pucka). [lo Moe MHEHME W3IU3aHETO W3BBH TECHUsS OOXBAT Ha
U3CIEABAHETO OT MOJABOAHM KBM CYXO3€MHHU ra3olpOBOAM M U3cienBaHe Ha BiIMsHHETO HAa CO2
BbPXY CBCTOSHUETO MM € YMECTHO W IenechoOpa3Ho. ToBa JaBa OTroBOp Ha BbBIIpoca 3a
akTyanHocTTa: Tasu 3ajada € HOBa, HEWHOTO pELICHHE € HeoOXOIUMO M TO TpsiOBa na Obiae
U3BBPIICHO UMEHHO Cera, T.e. IpoOJIeMbT 3a aKTYaTHOCTTa € MIPaBHIIHO OOOCHOBAH.

&CTCHCH HA _IO3HABaHE HAa ChCTOSTHHETO Ha mpo0JjeMa M HM3M0J3BaHe HAa
JUTEPATYPHUTEC U3TOYHHIIN

B nporieca Ha pa3paboTBaHeTO Ha JOKTOPCKATa CU Te€3a Mar. MHXK. HUKOMIOB € M3Mmoi3Ball 1
nutupan oomo 129 nurepaTrypHu U3TOYHUKA, OT KOUTO Ha Obarapcku e3uk 12(10 cranmapTa miroc
0 e1Ha MOHOTpadus Ha HAYYHUTE CU pbKOBOAMTENN) HA pycku 20 ( BKI. 15 cranmaptu u pupmMeHu
yKa3aHus), 13 eJIeKTpOHHM N3TOYHWKA U 88 3arjaBus Ha aHMCKU. OT anpuopHaTa HHPOpMAIIHs,
C KOSITO pa3moJjiaram, rojsiMa 4act oT MOCJIE€IHUTE U3TOUYHHUIM, KOUTO Ca YHUKAJIHH, ca ITOy4EeHHU B
pe3ysTaT Ha CaMOCTOSITENIHM MPEBOJIM Ha JOKTopaHTta. [Io Moe MHEHHE B MOMEHTa Mar. MHX.
HuxkonoB pasmonara ¢ Haii-goOpaTa ¥ mbiiHa MHPOpPMalMOHHA 0a3a OT JAaHHH 1O BBIIPOCHTE 3a
OILICHKa Ha CHCTOSHUETO HAa TOJBOJHHU TPHOOMPOBOIU, KOETO € JoOpa OCHOBA 3a pellaBaHe Ha
[IOCTaBEHUTE 3a/JaUH.

i ChOTBETCTBHE HA H30pPAaHATA METOAMKA HA M3CjIeIBAHE C MOCTABEHATA 1ieJ1 M 3a1a9H1
HAa JUCCPTALMOHHUSA TPYA

O060cHOBaH OTTOBOP Ha TO3M BBIIPOC MOKE J1a ObJIe 1aJIeH CJie]] CPaBHSIBAHE HA METOIUKUTE
W3IIOJI3BaHU 3a pelllaBaHe Ha 3ajauuTe Ha aucepranuoHHus Tpya ([maBa 3) m pesynrartute oT
n3cnenBanusaTa (['maBa 4). 3a menra B npuiaokeHara TabauIa a3 CbM MPEACTABUI U3MOJI3BAaHUTE
METOJIMKH (B JsiBaTa KOJIOHA) U HAa €KCIIEPUMEHTATHUTE MOJIEIH U PE3YNTATUTE OT U3CJEe/IBAHUATA
(B IcHATa KOJIOHA).

MeTOoauKHU " PE3YJTATH OT U3CJICABAHUATA HA Tp'bﬁOl'lpOBOIlHHTe U TECTOBUTE 06p83lll/l

Metoauku H3cnenpanus u pe3yiiTaTu

IIpoexTupane u u3paboTka Ha PU3MUECKH MOJIEN
Ha MO/IBOJICH I'a30IIPOBO/L.

Meroauky 3a pemiaBaHe Ha 3aJauydTe CHITACHO
of111aTa cTpyKTypa Ha AUCEPTALMOHHUS TPY ]

N300p Ha MarepuanuTe M TEXHOJIOTUUTE 32
n3paboTKa Ha EKCHEepUMEHTANHUs (PU3NYECKH
MOJIeT Ha Ta30MPOBOIA.

* MOHMUTOpPUHT M aHAJIU3 Ha MO/IBOJHATA YacT Ha
razomnpoBon 23,7 kM ot miargopma “I'anara” 1o
CTaHLUATA 3a MpepaboTKa Ha PUPOJIEH ra3

AmHanu3 ¥ OlleHKa Ha MaTepuainuTe, o0pasyBaiu
€MHCHU B MOpPCKaTa cpejia.

*%  AHanmu3 Ha CBCTOSIHUETO HA CyXO03eMeH
razonposon ['anara-IIpoBagus

*#* N3cnenBane Ha KOPO3WOHHOTO BIUSHUE Ha
CO; BBpXy MaTepuaauTe Ha TPHOOIPOBOAMTE
IIPH MPEHOC Ha rasa

4.1.1IpoBexaaHe Ha W3MUTBAHUS 32 OMPEACIISIHE
3.1.  Meroauka 3a onpeeinsHe Ha CBOMCTBATA g CTPYKTypaTa Ha MaTEpUAIIUTE B CbOTBETCTBUE
U CTPYKTypaTa Ha MaTCpUATINTE. ¢ n3uckBanusita Ha BJIC.

4.1.3.13nuTtBanus Ha OOBH Ha oOpa3lMTE Ha

3.1.1.MeToauka 3a ONpeeIsHe Ha SKOCTHHTe|TECTOBHsS O00CKT. Ilonyuenu ca puarpamMu OT
xapaxrepuctuku (BJIC EN ISO 6892-1:2020)  |H3IHMTBaHE HAa MOJICIIA 10 M CIIE/l TCCTOBHUSI ICPHOL

B MOPCTO.




3.1.2.Meroauka 3a OIpeleIsiHE Ha yJapHara
kuaBocT (BJIC EN ISO 148-2:2017)

4.1.4. M3cnenBane Ha yiapHaTa >KMJIaBOCT Ha
o0pa3uu ot TecToBust 00eKkT. [IpoBeneH e
CpPaBHUTEJICH aHAJIN3.

3.1.3.MeTonuka 3a onpeaesiHe Ha|
noBbpxHocTHa TBBpAocT (BJIC EN IS0 6507-
1:2024)

4.1.5. H3cnensane Ha MakpOTBBPAOCT Ha
3aBapbycH IIEB

4.1.6. MUKpOCTPYKTYypa Ha aHAJIM3 Ha 00pa3IH OT|
MOJICITUTE

3.1.4.Meroauka 3a Metasiorpad)CKu aHaIU3

4.1.7. 3cnenBaHe Ha €IEKTPOXUMUYHA KOPO3HUS
Ha 00pa3Iy OT TECTOBUS 00EKT

3.2. MeToiuka 3a onpeaeissHe Ha TEKYLLOTO
CHCTOSIHME M OCTaTBhYHUS pECypc Ha M0/IBOCH
TpbOonpoBox (Mucrpykius PJ[ 12-411-01)

3.2.1. Ilo pe3ynTaTu OT AMArHOCTUIIMPAHE HA
TEXHUYECKOTO ChCTOSIHUE U U3MEHEHUE Ha
MIaCTUYHOCTTA.

3.2.2. Ilo pe3ynratu OT IUarHOCTHIIUPAHE HA
yIapHa )KUIABOCT.

3.2.3. [Ilo pe3ynararu oT JeHCTBUETO Ha 001
KOpPO3HSL.

4.1.8.  OmnpenensHe Ha MOKa3aTeJIUTe Ha
HAJICKIHOCT TIPH IOBBPXHOCTHO KOPO3UOHHO
paspymaBane. OmpenensHe Ha MaKCHMalHaTa
nbpia00oYMHA Ha paspymaBane. OrmnpezensHe Hal
MOKa3aTeNUTe Ha HAJEXKIHOCTTa HA MOABOJIHU U
CYX03eMHH TPHOOTIPOBOJIH.

3.2.4. VI3uncnsiBaHe Ha OCTaTbYHUS pPECypC Ha
s13BEHA(ITUTHUHT) KOPO3HsI

PGSYJ'ITaTI/I OT CHUMYyJIalludTa Ha HAIIPErHaToTo,
CbCTOSAHUC Ha CYXO3€MCH I'a30IIPOBO/I.

3.3. OneHka Ha IMOKa3aTeINTe Ha HaAC)KTHOCT
MPU MOBBPXHOCTHO KOPO3UOHHO pa3pyliaBaHe
3.3.1. O6paboTKa Ha pe3ynTaTUTE OT
M3MEpBaHe

3.3.2.011eHKa Ha HAJAESKIHOCTTA HA

000pyABaHETO

3a BCUYKHU M3MMUTBAHUSA U HU3MCPBAHUA.

3.4. Metoauka 3a TPOEKTUPAHE U U3UHCIIABAHE
Ha KaToJ{HATa 3allUTa Ha TPHOOIpPOBOAa

4.3.I1poexT 3a KaToJIHA 3alUTa Ha Ta30IPOBO/IA

3.5. Merorka 3a MOHUTOPUHT Ha
ra3oIpoBO/l C UHCIEKIIMOHHO OyTalo

4.4. Kopo3nOHHO U3HOCBAaHE HA BHTPEIIHATA
MIOBBPXHOCT Ha MOJIEJIa U aHAJIU3 HA BIUSHUETO
Ha paboTHaTa cpejia BbpXY ChbCTOSHUETO Ha
peasHus 00€KT.

3.6. MeTronuka 3a OLleHKa Ha HAIIPETHATOTO
CBCTOSTHHE Ha Ta30IPOBOJ Upe3
CHMYJIALIMOHEH MOJE Ha KOPO3UOHHO
HaIyKBaHe

Pa3paboTeH Moien 3a KOpO3HOHHOTO H3HOCBAHE
Ha BBHIITHA TOBBPXHOCT MPH CTPEC KOPO3HSL.

Ha 6a3ara Ha Taka mpeacTaBeHUTE OT MEH METOAMKU W PE3yJITaTH MOTAT Ja OTTOBOPS, Ye
M30paHMUIT KOMIUIEKC OT METOJMKH € J00pa OCHOBA 3a pellaBaHe Ha 3aJaYyUTe U MOCTUTAHETO Ha
[IETTUTE, TOCTABEHW TIpea AUCEPTAIMOHHUS TPyd. Mexay 4acT OT ONHCAHWUTE METOIHUKHU U



MPUTOKCHUTC U3CJICABAHUS CC 3a0es3BaT U3BECTHH pas3jinuus, HO Criopea MCH TC HC CC ObJDKAT
Ha HCHU3ITBJIHCHHUEC HA U3CJICABAHUATA, 4 HA HeI[O6pOTO CUCTEMHO IPCACTABAHC HA I'OJICMUA obeM
Ha CKCIICPUMCHTAJIHUTC JaHHW U PC3YJITATH.

i KpaTrka aHAJIMTHMYHA _ XApPAKTEPHUCTHKA _HAa _ eCTeCTBOTO M __ OIlEHKA _HA
JOCTOBEPHOCTTA HA MaTepHaAJIa, BLPXY KOHTO ce rpajsT NPHHOCHTE HA JMcepTAIMOHHUS

TPpVYA.

Karo maBaMm oJIOKUTEIHA OLICHKA HA €CTECTBOTO U AOCTOBCPHOCTTA HA MaTCpuraia, BbpXy
KOHTO ce rpajaiaTt IMpUHOCUTE HAa AWCCPTAMOHHHA TPYA, a3 NOTBBPKAAaBaAM IOJOXUTCIHOTO CH
OTHOIICHUEC KbM aKTyaJIHOCTTA Ha HpO6HeMa " KbM IPUHOCHUTEC CIICMCHTHU, KOUTO IIpHU3HABaM B
cJI€aBallara TO4YKa Ha pCUuCH3uATA. OcHoBaHUe 3a MOJ0KUTEITHATA CH OIICHKA a3 HaMHpPaM B TOBaA,
Y€ BCUYKH CKCIICPUMCHTAJIHU U3CJICABAHNA Ca IPOBCACHU 11O JOKA3aJiM C€ B HAyKaTa 1 IIPpaKTHKATa
u O,Z[O6peHI/I OT MCXKAYHApOJHU U HAITMOHAJIHU CTaHAAPTHU, METOJUKHU.

i Havunu 1/ WJy HAVYHO-NPUJI0KHY MIPMHOCH HA JUCEPTANMOHHNS TPV

OneHkara cu 3a NPUHOCHUTE €JIEMEHTH B JUCEPTALMOHHUS TpPYJ Il€ Hampass, KaTo
clieIBaM U3MCKBaHUATA 32 0OpMSIHE Ha PEIIeH3UU BbpXY AucepTanuoneH Tpy ( [Ipunoxenue 2)

1. Hay4HO-npuiioKHU IPUHOCH, CBEXKJIAIIM C€ 0 I0JyyaBaHEe Ha HOBU (PaKTH C IIOMOILTA
Ha U3BECTHU WIHM YCHBBPILICHCTBAHU METOJIH.

1.1. [lomyuyaBaHe Ha HOBU pe3yJTaTH 3a KOPO3HMOHHOTO H3HOCBAHE HA BbTpEIIHATa
HOBBPXHOCT Ha MOJIeJIa (ra301poBO/ia) U aHAJIU3 Ha BIUSHUETO HA pabOTHATA cpeja.

1.2. Jloka3BaHe C NOMOILTA Ha W3BECTHH METOAM Ha BB3MOXKHOCTHTE 3a IIpUJIaraHe Ha
CHUMYJIALIMOHEH MOJENI 3a KOPO3UOHHO HU3HOCBAaHE Ha BBHINHATA IIOBBPXHOCT Ha Mojela
(ra3ompoBo/ia) MPH CTPEC- KOPO3HSL.

2. HayLIHO—HpI/IJ'IO)KHI/I IMPUHOCH, CBCKAAIIU CC€ N0 IOJTydaBaHC Ha NOTBbPAUTCIIHA (baI(TH
C IIoMoIITa Ha U3B€CTHH MCTOOU.

2.1. 3aBUCHUMOCTH MEXJy SKOCTHHUTE XapaKTepHUCTUKM Ha MaTepuaja B 30HUTE Ha
3aBapbYHMSI LLIEB IPU TECTOBH 00pa3LM U MOJIEIH.

2.2. Ananu3 Ha TBHPIOCTTA HA MaTepuaja B pa3IuyHU 30HU Ha TPHOOIPOBOA.

2.3. TIpoBezieH € cpaBHUTEJEH aHAINU3 Ha YCTOMYMBOCTTA KbM €IEKTPOXHUMHUYHA KOPO3HS
MeXJly 00pa3ly OT /iBaTa TECTOBU OOEKTA.

2.4. Jloxa3zaHo e Bp31eicTBUETO Ha cpena oT CO2 npH pa3aIndHU KOJIMYECTBA BOJA BbPXY
o0pa3iu oT MaTepuasa Ha ra3ornpoBo/ia.

3. IlpwioXHU TIPUHOCH, CBEXKJIAIM C€ JIO CTOJIETSTHE Ha CBOS ONHUT C JKEJIAeIIUTe Ja Cce
3aHMMaBaT ¢ TpoOlieMa Ha TMPOEKTHpaHe, H3padOTBaHE U OlEHKA Ha CHCTOSHHETO Ha
TPBHOOIIPOBOIA.

3.1. IIpoexTupane u u3pabOTBaHE HA MOJEIM 32 OLIEHKA Ha SIKOCTHUTE U KOPO3HMOHHM
noKaszaTesu Mpu TpaHcnopt Ha ra3 wim COa.

3.2. Pe3ynTatu OT MUKPOCTPYKTYPEH aHAIN3 M OT HA/IEKTHOCTHH OLIEHKH Ha ra30MpOBOIH
B Pa3IUYHU YCIIOBUSI.

g OlleHKa HA JIMYHOTO YYACTHC HA JUCECPTAHTA IIPHU peAJTU3ANMNATA HA IPUHOCHUTEC.

3ano3Har ¢bM TpyJAOBaTa M TBOpUeckara JeiHocT Ha uHX. JI. HuKkonoB oT npeacraBsHeTO U
3amMTaTa Ha JUIUIOMHAaTa My paboTa, Npe3 Hal-IpOABIKUTEIHHS MepUoa OT paboTara My IO
IPOEKTa, CBBP3aH ¢ miatdopma u razomnposoa “ ['amaTta”, 70 3a4MCAABAHETO U Pa3pabOTBAHETO HA
npefcTaBeHus aucepranuoneH Tpya. [Ipes 1su10To ToBa Bpeme TOHM MoKa3a €IHO M3KIHYHUTEIHO
MOCTOSIHCTBO, KAaKTO 10 OTHOIIEHHE Ha paOOTHUS KOJEKTHB U HAYYHOTO PBKOBOJICTBO, TAaKa M IO
OTHOILIEHHE Ha TeMaTHKaTa W o0eKTa Ha u3cielBaHe. ToBa MM JaBa OCHOBAaHHE Ja IpHUEMa,
IIPEI0JIOKEHUETO, YE OCHOBHUTE IIPUHOCU B AUCEPTALIMOHHUS TPYA €A HETOBO JIEIO.



7. IlpeneHKa HA MYOJUKAIMUTE 110 TUCEPTANNOHHUS TPV

[To Temara Ha AuCepTaIMATA Ca HALIPABEHH 00O 5 MyOIMKaIMU-]IBE CAMOCTOSTEIIHU U TPH
C Yy4aCTHCTO Ha HAYYHHUTC PBHKOBOJUTCIIH. Moxe Ja CC MpueMe, 4€ HAYUYHHUTC HY6JII/IK21L[I/II/I ca
JOCTAaThYHH, B TAX Ca M3JI0)KEHH OCHOBHHUTE MOMEHTH Ha JIUCEPTALUsiTa, a HAyKOMETPUYHHTE
KpUTepun ce u3nbiHeHu. JloOpe Om Omio B ObJemie Ja ce THPCH MONMYJSIPH3MpaHEe Ha
U3CICBAHETO Ype3 MyONMKANMOHHA ICHHOCT B CHCLUATM3UPAaHH IECPUOAWYHU W3JAHUS,
MH/IEKCHPaHU B MEeXAyHapoaHu Oubnmnorpadceku 6a3u ot qanHu karo Scopus, Web of Science u

JIPYTH.

& HM3no13BaHe HA PEe3YJITATHTE OT AMCEPTANMOHHHUS TPV

He ca Mmu MMpeaACTaBCHU CBCACHUS 3a U3II0JI3BAHC HA PE3YJITATUTC OT JUCCPTALIUOHHUSA TPY
B IIpaKTHUKaTa. Cnopez[ MCH pPE3YJITATUTE OT HU3CICABAHHUATA HaA CBOMCTBaTa Ha MaTCpHaJINTC B
pasiinddHu yCJIOBHA Ca BbB BHU/, IMO3BOJIABAII HEIIOCPCACTBCHO BHCAPABAHC. C’I)HIOTO C€ OTHACA "
A0 pe3yTaTuTC OT HAACKIHOCTHUTC U3CJICABAHUSI.

& MoTHBHPAHM _NpPENOPbLKH 33 OBbAENI0 M3N0J3BAaHE HA HAVYHO-NPHJIOKHHUTE
IIpUHOCH

Karo nmam npeaBuj, 4e MpencTaBEHUSIT MU 3a PEUCH3UMPAHE AUCEPTALHMOHEH TPy MMa
BCUYKH €JIEMEHTH Ha €HO ISUIOCTHO M3cieaBaHe (OLlEHKA HAa ChCTOSIHUETO, METOJIU, PE3YyJITAaTH)
OMX TOCHBETBAJI ABTOPA U JIBAMATa HAYYHU PHKOBOJIUTENH J]a TOPAOOTAT 3a€HO 33 U3/IaBAHETO Ha
MOHOTpaUUHO WK y4eOHO ocodue 1o mpodiiemMa, KOUTo B bbiarapus modtu He € OWII periaBaH.
Omie moBeye, 4ye B msutata oubamorpadus ot 129 u3TOUHMKA ca TOCOYEHHU caMmo JBa Ha OBIrapcKu
€3UK U T€ ca MOHOTpa(uu Ha HAYYHUTE PHKOBOAUTENN. Bpeme e na ce mocTaBu Havao.

10. Ouenka Ha CHLOTBETCTBHETO HA aBTOpedepaTa ¢ U3HCKBAHUSATA 32 M3TOTBSIHETO MY

ABTOpC(l)epaT’bT oTpas3siBa aJAC€KBATHO OCHOBHUTEC WJACH, CTPYKTYpH HW IPUHOCH HaA
AUCCPTAIUOHHUA TPYA. Karo umam npeaBua, 4€ B HAYKOMETPUYIHO OTHOUICHUEC TOM € PaBE€H Ha
¢IHa CTaTus, 4 HC CTy AU, CHUTaM, 4UC 00eMBT My OT 55 CTpaHUIIU € T'OJISIM.

11. KpuTu4Hu 0ejIe:KKU

1. KaTo nmam npeBuj, ye B pe3yiTar Ha 3aliTara Ha AMCEPTALMOHHUS TPY/I C€ MPUCHXKA
oOpa3oBaTesiHaTa U Hay4YHa CTEINeH ~OKTOp , HOTBbPK/IaBaM IpernopbKara cu oT T.9 3a u3gaBaHe
Ha y4eOHO M Hay4yHO rocolue.

2. KbM chIoTO mpenopbhuBaM Ha ObACIINS paOOTEH KOJIEKTHUB Ja MOpadOTH CEpUO3HO OT
TJIeJTHA TOYKA Ha CUCTEMHOTO MOAPEkIaHe U aHaTN3UPaHe Ha €THO TaKoBa U3JJaHUE TakKa, 4e TO Ja
ce BB3IIPHEMa JIECHO OT ayIUTOPHUATA- HEIIO, KOETO TYK He OeIIe MHOTO JJOOpe MpeacTaBeHo.

12. 3akiaouenue

MHeHHneTo MU 3a MPEACTaBEHUsS MU 32 PELCH3UPAHE JUCEPTALMOHEH TPy € IMOJOKUTEIHO.
[TocTaBeHHTE HAYYHO-U3CIEA0BATEICKHU LEJIU B IBETE PA3TICKIaHU 00JacTH — €/IHa TEXHOJIOTHYHa
U BTOpA, CBbpP3aHa C OIIEHKA Ha BIMSHUETO Ha HOBO TEXHOJOTUYHO HAINpPABIECHUE BHPXY OKOJHATA
cpena, ca u3mbiHeHU. PaKTHT, Y€ TE3W JIBE O0JACTH M3IM3aT W3BHH TPAHUIIUTE HA TICHATA MY
YHUBEpPCUTETCKA CIEUUATHOCT(ABTOMATH3alMsl Ha MTPOU3BOACTBOTO) MM JlaBa OCHOBaHUE Ja
npuemMa, 4e B Ipoleca Ha paboTara cH Mo AUCEPTALMOHHUS TPyl TOKTOPAHTHT € MOBUILUI CBOSITA
TEOPETUYHA U HAay4Ha MOJArOTOBKA M0 HOBU METOAU U METOIUKH.

B T03u cMHCBHI npeucHsaBaM, 4€ U 3aJbJDKUTCIIHO U3UCKBAIUTE CC 06p330BaTeHHI/I Oocin ca
IIOCTHUT'HATH.



ToBa MM [laBa OCHOBaHUE Ja IPEIJIOKAa HA YBAKAEMUTE WICHOBE HAa HAYYHOTO XYpH Ja
npuchkadar Ha mar. uHxk. JusH XpucrtopopoB Huxono oOpa3oBaTenHa M HayyHa CTENEH
JOKTOP mno mpodecnonanHo HampasieHue 5.1. ,,MalMHHO HWHXEHEPCTBO, JOKTOPCKA
nporpama ,, TeXHOI0rus Ha MallIMHOCTPOUTEIIHUTE MaTeprau‘.

Hara 13.05.2025r. Peuiensenr:
/Mpod. n.1.H. uak. Acen Hener/
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1. Relevance of the Problem Developed in the Dissertation in Terms of Scientific and
Applied Science. Degree and Scope of the Problem’s Relevance and the Specific Tasks
Developed in the Dissertation

To begin with, I note that the dissertation was developed in the Department of "Materials
Science and Technology of Materials" at the Faculty of Mechanical Technology of the
Technical University of Varna, where the candidate Diyan Nikolov was a doctoral student
with two academic supervisors. The dissertation materials have been reviewed according to
the requirements of the Technical University of Varna (Appendix No. 3), which served as a
basis for accepting the presented work for review. In preparing this review, I have followed
the “Requirements for Preparing a Review of a Dissertation for the Award of a Scientific
Degree” (Appendix No. 2).

In assessing the relevance of the problem studied in the dissertation, I, as a supervisor of over
60 dissertations and habilitations and the author of over 200 reviews, have always paid
serious attention. It is clear that at the beginning of developing their academic work, every
candidate approaches the topic and subject of future research with trust and respect. It is also
clear that by the end of their work, under the influence of accumulated knowledge and skills,
their attitude toward what they have created evolves. Therefore, for me, the answers to the
questions regarding the relevance and the contributions in the dissertation are the most
important parts of the author’s self-evaluation. From this point of view, when assessing
relevance, I always seek answers to two questions: Why was this particular problem
addressed, and why should it be addressed now? I admit that in most cases it is difficult to
find the answers to these questions in the few lines or pages typically used to describe the
relevance of the problem. I mention this not to discourage the doctoral candidate, but to help
guide them toward the answers.

I have been familiar with Diyan Nikolov’s work for more than five years. I know that in his
master’s thesis and initial publications, he focused on the general technological problem of
laying underwater pipelines and evaluating their technical condition. During the execution of
these technological tasks, he and his supervisors (formal and informal) encountered the
challenges of assessing environmental hazards and risks. This required the expansion of the
research into two directions: technological and environmental. More specifically, the task was
aimed at creating conditions for the implementation of an environmental risk management
system for a relatively new and poorly studied technology from a reliability standpoint.



Here, I note that the concept of “environmental risk from a specific technology” has a clear
mathematical formula R =P x C (source: BDS EN 31010:2012, Risk Management). In my
opinion, expanding the research scope beyond underwater pipelines to include onshore gas
pipelines and studying the impact of CO- on their condition is appropriate and justified. This
answers the question of relevance: the problem is new, its resolution is necessary, and it must
be addressed now. Thus, the problem’s relevance is well justified.

2. Knowledge of the Problem and Use of Literary Sources

During the development of his doctoral thesis, M.Eng. Nikolov used and cited a total of 129
literary sources, including 12 in Bulgarian (10 standards and one monograph by each of his
supervisors), 20 in Russian (including 15 standards and company guidelines), 13 electronic
sources, and 88 titles in English. Based on my prior knowledge, many of the English-
language sources, which are unique, were accessed through the doctoral candidate’s
independent translations. In my opinion, M.Eng. Nikolov currently possesses the best and
most complete database on the evaluation of underwater pipelines, which provides a solid
foundation for solving the stated tasks.

3. Appropriateness of the Research Methodology to the Aims and Objectives of the
Dissertation

A reasoned answer to this question can be given by comparing the methodologies used for
solving the dissertation tasks (Chapter 3) and the research results (Chapter 4). To this end, I
have presented the methodologies (left column) and experimental models/results (right
column) in the attached table.

Methodologies and Results from the Investigation of Pipeline and Test Specimens

Methodologies Research and Results

Methodologies for Solving Tasks According | Design and construction of a physical
to the General Structure of the Dissertation model of an underwater gas pipeline
* Monitoring and analysis of the underwater
section of the 23.7 km gas pipeline from the Selection of materials and technologies for
“Galata” platform to the natural gas manufacturing the experimental physical
processing station model of the gas pipeline

** Analysis of the condition of the onshore
gas pipeline Galata—Provadia Analysis and evaluation of materials that
*** Study of the corrosive influence of CO2 emit substances in the marine environment
on pipeline materials during gas transmission

3.1. Methodology for determining the 4.1. Testing to determine the structure of

properties and structure of materials the materials in accordance with BDS
requirements

3.1.1. Methodology for determining 4.1.3. Tensile testing of samples from the

mechanical properties (BDS EN ISO 6892- test object. Diagrams were obtained from

1:2020) testing the model before and after the test

period in the sea.




3.1.2. Methodology for determining impact
toughness (BDS EN ISO 148-2:2017)

4.1.4. Investigation of the impact
toughness of samples from the test object.
A comparative analysis was conducted.

3.1.3. Methodology for determining surface
hardness (BDS EN ISO 6507-1:2024)

4.1.5. Investigation of macrohardness of
the weld seam

4.1.6. Microstructural analysis of samples
from the models

3.1.4. Methodology for metallographic
analysis

4.1.7. Study of electrochemical corrosion
of samples from the test object

3.2. Methodology for determining the current
condition and residual life of the underwater
pipeline (Instruction RD 12-411-01)

3.2.1. Based on results from diagnosing
technical condition and changes in plasticity
3.2.2. Based on results from impact
toughness diagnostics

3.2.3. Based on results from general
corrosion action

4.1.8. Determination of reliability
indicators under surface corrosion
damage. Determination of maximum
corrosion depth. Reliability assessment of
underwater and onshore pipelines.

3.2.4. Calculation of residual life due to
pitting corrosion

Results from stress state simulation of the
onshore gas pipeline

3.3. Assessment of reliability indicators under
surface corrosion damage

3.3.1. Processing of measurement results
3.3.2. Equipment reliability assessment

For all tests and measurements

3.4. Methodology for design and calculation
of cathodic protection of the pipeline

4.3. Cathodic protection project for the
gas pipeline

3.5. Methodology for pipeline monitoring
with an inspection pig

4.4. Corrosive wear of the inner surface of
the model and analysis of the impact of
the working environment on the condition
of the real object

3.6. Methodology for stress state assessment
of the pipeline using a simulation model of
corrosion cracking

Developed model of external surface
corrosion wear under stress corrosion
conditions

From the presented methodologies and results, I can state that the selected combination of
methodologies provides a good basis for solving the tasks and achieving the objectives of the
dissertation. Some differences can be observed between the described methodologies and the
applied research, but in my view, these are not due to unperformed experiments but rather to
the challenges in systematically presenting the large volume of experimental data and results.



4. Brief Analvtical Assessment of the Nature and Reliability of the Materials Supporting
the Dissertation’s Contributions

By giving a positive assessment of the nature and reliability of the materials on which the
dissertation’s contributions are based, I confirm my positive view on both the problem's
relevance and the contribution elements, which I outline in the next section. My positive
assessment is grounded in the fact that all experimental studies were conducted using
scientifically and practically proven methods, approved by international and national
standards.

5. Scientific and/or Applied Scientific Contributions of the Dissertation

Following the format required for dissertation reviews (Appendix 2), I evaluate the
contributions as follows:

1. Scientific-applied contributions resulting in new facts obtained by known or improved
methods

1.1. Obtaining new results on corrosion wear of the internal surface of the model (pipeline)
and analysis of the working environment’s influence.

1.2. Demonstrating the application of simulation models for corrosion wear of the outer
surface of the model (pipeline) under stress-corrosion, using established methods.

2. Scientific-applied contributions resulting in confirmatory facts obtained by known methods

2.1. Relationships between the strength characteristics of the material in the weld zones of
test specimens and models.

2.2. Analysis of the material hardness in various pipeline zones.

2.3. Comparative analysis of electrochemical corrosion resistance between samples from two
test sites.

2.4. Proven impact of CO: under varying water content on samples of pipeline material.

3. Applied contributions, limited to sharing their experience with those wishing to deal with
the problem of pipeline design, construction and condition assessment.

3.1. Designing and manufacturing models for evaluating strength and corrosion
characteristics during the transport of gas or COx.

3.2. Results from microstructural analysis and reliability assessments of pipelines under
various conditions.

6. Assessment of the Doctoral Candidate’s Personal Contribution to the Realization of
the Contributions

I have been familiar with Eng. D. Nikolov’s work from the presentation and defense of his
master’s thesis through the long period of work on the “Galata” platform and pipeline project,
and on to his doctoral dissertation. Throughout this time, he demonstrated exceptional
consistency regarding the research team, scientific supervision, topic, and research object.
This gives me reason to believe that the main contributions of the dissertation are his own.



7. Assessment of Publications Related to the Dissertation

Five publications have been made on the dissertation topic - two authored solely by the
candidate and three co-authored with supervisors. These can be considered sufficient, as they
present the main points of the dissertation and meet scientifically measured criteria. It would
be beneficial in the future to aim for publication in specialized periodicals indexed in
international databases such as Scopus, Web of Science, etc.

8. Application of the Dissertation Results

No information was provided about the practical application of the dissertation results.
However, in my opinion, the findings related to the properties of materials under different
conditions are suitable for immediate implementation. The same applies to the reliability
study results.

9. Recommendations for Future Application of the Scientific-Applied Contributions

Given that the reviewed dissertation includes all elements of a complete study (evaluation of
condition, methods, results), I would advise the author and his supervisors to collaborate on
publishing a monograph or textbook on the subject, which has scarcely been addressed in
Bulgaria. Especially considering that out of the 129 bibliography entries, only two are in
Bulgarian and those are authored by his supervisors. It is time to start addressing this gap.

10. Assessment of the Abstract’s Compliance with the Requirements

The abstract adequately reflects the main ideas, structure, and contributions of the
dissertation. Considering that in scientifically measured terms it is equivalent to an article
(not a study), its length of 55 pages is somewhat excessive.

11. Critical Remarks

1. Taking into account that the defense of the dissertation leads to the awarding of the
educational and scientific degree "Doctor," I reaffirm my recommendation from item
9 regarding the publication of a textbook or scientific manual.

2. In the same context, I recommend that the future editorial team work thoroughly on
the systematic structuring and analysis of such a publication so that it is easily
comprehensible by its intended audience — something that was not very well
presented in the current work.

12. Conclusion

My opinion of the dissertation submitted to me for review is positive. The research objectives
set in the two examined areas, one technological and the other related to the assessment of the
impact of a new technological approach on the environment, have been achieved. The fact
that these two areas extend beyond the narrow scope of the doctoral candidate’s university
specialization (Automation of Production) gives me grounds to conclude that, during the
course of working on the dissertation, the doctoral candidate has significantly improved his
theoretical and scientific competence in new methods and methodologies.

In this regard, I consider that the mandatory educational objectives have also been achieved.



This gives me reason to propose to the esteemed members of the scientific jury that Eng.
Diyan Hristoforov Nikolov, M.Sc. be awarded the educational and scientific degree
DOCTOR in the professional field 5.1. “Mechanical Engineering,” doctoral program
“Technology of Engineering Materials.”

Date: 13.05.2025 Reviewer:

/Prof. Dr. T.Sn. Eng. Assen Nedev/
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