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CTAHOBHIIE

Xy IUCEPTALIMOHECH TPy 3a HpI/IlIO6I/IBaHC Ha 06pa30BaTCJIHa 1 Hay4Ha CTCIICH ,,I[OKTOp”

a qUcepTauMoOHHUS TpyA: Mar. HH:kK. Kpacumup Beceaunos Hukouios

a Ha JUCCpPpTAallMOHHHUSA TPYA: Bausinue Ha CTAPECHETO BBPXY MEXAHHYHHUTE CBOICTBA HA
ﬂp06HH TeJa OT NOJTHMEPHHU MaTepHaJIH, IIOJYYECHH Ype3 AJUTHBHO IIPOU3BOJACTBO

YjedH Ha HAy4YHOTO >XypHu: Aou. A-p HH:K. Baagumup KoncrantunoB KoreB, HHcTHTYT 1O
mexannka - BAH

1. AkTyaJaHocT Ha pa3paboTBaHus npodJemM

AKTyaJHOCTTa Ha Temara € 6e3cropHa U ce o0yciaBs oT ObP30TO pa3BUTHE U IIMPOKO HABIM3aHE HA
aJIMTHBHOTO TMPOU3BOJICTBO KaTO TEXHOJIOTUS Ha ChbBpeMeHHaTa HHycTpus. Crenudukara Ha mporeca
Ha W3TpaXIaHe Ha JeTalluTe CJIOH MO CIIOH BOAM 10 OCOOEHOCTH B CTPYKTypaTa M MEXaHHYHHTE
CBOMCTBA Ha MOJIYYEHUTE U3JIENIUsI, KOETO Hajlara TAXHOTO 3a1bJI004eHO u3cieaBaHe. B To3u KOHTEKCT
0c00eHO BaXXHO 3HAYCHHE MPUIOOMBA M3CIEIBAHETO Ha IPOIECUTE Ha CTapeeHe NPH IOJHMEPHHTE
MarepuaiM, Thil Karo Te OKa3BaT CHINECTBEHO BIHSIHUE BBPXY €KCIUIOATAlMOHHATA HAISXKIHOCT U
JBJITOTPAHOCT HA KOHCTPYKIITHOHHUTE €IE€MEHTH.

Pasrnexnganero Ha YCKOPEHUTE METOAU 3a CTap€€HE U BB3MOXHOCTUTE 3a IIPOrHO3MpPAHE Ha
IIOBCACHUECTO Ha MATCpHAIUTEC B PCEAJIHH CKCIUIOATallUOHHH YCJIOBHA OOIBJIHHUTCIIHO IIOBHIIIABA
Hay4yHaTta H IIpaKTH4YEeCKaTa CTOMHOCT Ha wu3cjleABaHeTo. Temara e aKTyalJlJHa W IIopaju
HEe0OXO0JIMMOCTTa OT pa3pa60TBaHe Ha aA€KBaTHH CKCICPUMCEHTAIHU METOAUKH H H3IIATBATCIHU
CTEHIOBE, KOHTO Ja OCHTypAT IOOCTOBEpHA OICHKAa Ha MEXaHHYHUTC XapaKTCPUCTHKH Ha HOBH
MaTCpHUaId, U3M0JI3BAHU B aAUTUBHOTO IIPOU3BOJACTBO.

B 0606IHCHPIC, JUCCPTAIMOHHUAT TPyAd € HACOYCH KBbM PEIIaBaHETO Ha CBBPEMCHCH H 3HAYUM
HaY4YHO-IIPHUJIOXKECH r[po6neM C SICHO HU3pa3€Ha IPpaKTHYC€CKa HACOYCHOCT U IPHUHOC KbM Pa3BUTHCTO Ha
HH)XCHEpHATa HayKa U HHAYCTpHaIHATa IIpaKTHKa.

2. CTeneH Ha MO3HABAHE HA CHCTOSIHHETO HA MpodjieMa M TBOpPYECKAa HHTEPNpETANHS HAa
JIHTEPATyPHHUSI MaTepHAJ

JlucepraioHHUS TpPYA IIOKa3Ba, 4e JOKTOpaHTa I03HaBa J00pe CBHCTOSHHETO Ha mpobiema.
Jluteparypuus o630op ob6xBama 100 H3TOYHMIM, BKIIOYBALIM HayyHHM NyOJMKaIUH, AOKJIATUd OT
KOH(EepeHIMH, CTaHAapTH, KHUIM M y4deOHuuu. [lo-ronsmara yacT OT LUTHpAHUTE JIUTEpATypHH
M3TOYHHUIIK Ca OT YyXXJIECTPAaHHU aBTOPH, ¥ Ca HAITMCAHU Ha aHTJIMHCKU €3HK.

Cnb6panara uHpopManus e MHOTO 1o6pe 06001meHa 1 mogpeaieHa B AUCEPTALIMOHHUS TPY/I.

He(bHHI/IpaHI/ITC oell U 3aJa4du Ha OUCEPTAllMOHHHA TPYyHd OTroBapsAT Ha BHUCOKHTE H3HUCKBAHHSA Ha
CBBPEMCHHUTE IIOAXOAU 3a aTaKyBaHEC Ha HAYYHHUTE HpO6HCMI/I.

HaBaM BHCOKa OIICHKA 3a ITpOosABC€HAaTa TBOPYECKA HHTEPIIPETAIINS HA aHAJIU3UPAHUA MaTCpHall.

3. CroTBeTCTBHE HAa H30paHATa MeETOJAMKA HA HM3CJeJBaHe ¢ INMOCTABeHATa LeJ M 3aJa4d Ha
JHCePTALHOHHHS TPYA

B rnaBa 3 Ha JUCECPTAllMOHHUA TPy Ca pa3pa60TeHH METOJUKHU 3a U3IIUTBAHC HA CTAPCCHEC H HA OIIBH
C pealM3upaHUTE CTCHAOBE 3a U3IIMTBAHE, a B I'JIaBa 4 ca pa3pa60TeHn METOJHKA 3a OINPEACIAHE Ha
yCJIOBHA IpaHdlla Ha IIPpOBJIad4aHE Ha IIOJIMMEPHH MaT€pHalld C TOJIEMH HEJIMHEWHU €JacCTUYHH
ne(bopMaupm H METOJHKa 3a OIIpEACIIHE Ha IBI00YMHATA Ha IIOBBPXHOCTHA JAf€rpajalusd Ha
MaTepuajia BCJICACTBUEC HAa CTapECHE.

HpennomeHnTe METOAHKH Ca B CBOTBETCTBHE C ITOCTaBCHATa LECJI U I[C(bI/IHI/IpaHI/ITe 3a7aud B riaBa 1
Ha JUCEPTAlUOHHHUA TPYO.



HacTrosmust OUCEPTAIIMOHEH TPYJA € €JIHO MHOI'0 ).lOGpC IUIAHMPAHO M CbOTBETHO M3ITBIHCHO
HAaYy4YHOCKCIIEPUMEHTAIHO U3CJIEABAHE.

4. Hay4su u/uin HayYHONPHIIOKHH NPHHOCH HA JUCEPTALMOHNHS TPY/L

CMHTaM, g€ JucepTanusTa UMa HAY4YHO-IIPUIIOKEH XapaKTEP B IIOCOKA Ha pa3pa60TeHHTe MCETOOUKH U
IIPUJIOKEH XapakTep B IIOCOKa Ha p%paGOTCHHTC CTCHOOBE M OIIpedeJICHUTE MEXaHUYHU

XapaKTePUCTHKH.
[Ipuemam popmynHpaHuTe OT JOKTOPAHTA IPHHOCH.

5. Ilpeuenxa na nyGAMKANMHTE 10 AMCEPTALMOHHHUS TPY/I

B nuceprauuoHHuAT Ty € nafieH ciuchK ¢ 3 Gpos ny6ikanun. Eana yOJHKaLus € MyOJUMKyBaHa B
cOOpHHUK ¢ joKknanu oT KoHpepeHuusra ,,BynTpanc-20207, HHIEKCUpaHa B peepeHTHHUs CIIUCHK Ha
HALIMJL. [lpyrure nBe myOaukanuu ca npejcTaBeHy B civcanue ,,Journal of the Balkan Tribological
Association” (2024 u 2025), HHIEKCHPAHO B CBETOBHATA 6a3a NaHHU Scopus.

Tpure myGnuxkauuu ca B ChaBTOPCTBO, HO NOKTOPAaHTA € HAa ITBPBO MACTO, OT KOETO e BUJIHO, e
M3BBPLICHUTE U3CJIeIBAHMA 0 TOJIsiMa CTENEH ¢a HErOBO JIMUHO JEJIO.

OOGCTOSTENCTBOTO, Ye BCHYKH ITyONHKALUA UMAT IUTHPAHHUS, OT KOUTO 2 B CHHMCAHHUA C kBapTiia Ql e
rapaHius 3a BACOKOTO KQ4YeCTBO Ha MPOBENEHHUTE B JUCEPTALMATA HAYYHU U3CIIEIBAHMS.

6. MHeHusl, NPenopbKU U (eIeKKH

KbM 1ucepraunonnus Tpy ©MaM CleIHUTE 3a0eIexKH U TIPENOPBKH:

e B rasa 1 e ka3aHo, 4e 3a Bpb3Ka MEXIy €CTECTBEHOTO M YCKOPEHO CTapeeHe ce W3IO0J3BaT
KOHCTHUTYUBHH MOJICIIH, HO T€ HE Ca pas3riiclaid B AUCEPTALMOHHUSA TPYIL;

e Jlucepraunonnus Tpyn 6u ce oOOraTWi MoBeYe B TEOPETHYHO OTHOIICHHUE, aKO 0AXa TOKA3AHMU
MOJIEJIN 3a ONpeJieisiHe Ha HeJTMHEHHHU eaCTHYHU e opMaliuy;

e He e nanpapen amanuThyeH aHanu3 Ha AajieHuTe TpadMYHM BpPB3KH MeXIy BpeMEeTO Ha
CCTECTBEHO CTAPEEHE M BPEMETO HAa YCKOPEHO CTapeeHe M MeXJy AbJIOOYMHATA Ha Jierpaiaius
Ha Marepuaja i BpeMETO Ha CTapeeHe;

e Ilacrpannuu 45 u-48, hpurypute HMat efiHa u ChIa HOMCPALHA;

e [lpenopbuBam Ha JOKTOpaHTA Ja IPOJBIKU HAYUHO-H3CIEI0BATENICKATA CH JEHHOCT 110 TeMaTa
Ha JIHCepTaIHUsATa;

e IlpenopbuBam Ha JOKTOpaHTa B Objelle Ja MyGIMKyBa M CaMOCTOSTENHM NyOJHKaUud u ja
HACOYH YCHIIUs KbM IyOJMKyBaHE B CIMCAHHS C IIO-BUCOK MMIAKT (akTop u kapTuian Q1 u Q2.

7. 3ak/04enue

Hucepramusta Ha unx. Kpacumup BecenmnoB HukonoB ce oTnuuaBa ¢ peauia A0CTOHHCIBA B
TEOPETHYEH M EKCIEepPHUMEHTaleH IuiaH. Karo 1m0 jaucepTalMiOHHMAT Tpya M3maBa Jo0pa
KOMIICTCHTHOCT 10 IIOCTAaBCHAaTa TCMAaTHKa M OTroBapsi Ha u3uckBanusata Ha 3PACPE u Ha

[IpaBuinuka Ha TY-Codus 3a npuiiaranero my.

B3 ocHoBa Ha ropenocoveHuTe 10CTOMHCTBA H NPHHOCH HA AMCEPTALMOHHMS TPY/, CYUTAM, e
€a 10€TaTh4HO OCHOBaHHe 3a npuckxaane Ha OHC ,noxtop” B Obaacr: 5. Texuuuecku Hayku,
[podecnonanno manpapmenme: 5.1. Mammuno wmkeneperno, Hayuna  cnenmamnoct:
Crponresna MexanHuKa U CbNPOTHBJIEHHE HA MATePHAINTE Ha mMar. Hik. Kpacumup Beceinnos
Hukonos. 3aToBa npeniaram Ha ypaskaeMuTe 4ieHoBe Ha HayunoTo kypH aa ce npucheuusT
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OPINION

on a thesis for obtaining an educational and scientific degree ,,Doctor”

Author of the dissertation: Krasimir Veselinov Nikolov, M.Sc. Eng.

Title of the dissertation: ,,Influence of aging on the mechanical properties of polymer specimens
produced by additive manufacturing”

Member of the scientific jury: Assoc. Prof. Vladimir Konstantinov Kotev, PhD, Institute of
Mechanics — BAS

1. Relevance of the problem developed

The relevance of this topic is indisputable, driven by the rapid advancement and widespread adoption
of additive manufacturing in modern industry. The layer-by-layer fabrication process inherently leads
to distinct structural and mechanical properties in the resulting components, necessitating
comprehensive investigation. In this context, studying the aging processes of polymeric materials is of
paramount importance, as these processes significantly impact the operational reliability and durability
of structural elements.

Investigating accelerated aging methods and the predictability of material behavior under real-world
operating conditions further enhances the scientific and practical value of this research. The topic is
also highly relevant due to the need to develop adequate experimental methodologies and test rigs
capable of providing a reliable assessment of the mechanical characteristics of new materials used in
additive manufacturing.

In summary, this doctoral thesis addresses a contemporary and significant scientific and applied
problem with a clear practical focus, contributing directly to the advancement of engineering science
and industrial practice.

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

The doctoral thesis demonstrates that the PhD candidate possesses a thorough understanding of the
state of the problem. The literature review encompasses 100 sources, including scientific publications,
conference proceedings, standards, books, and textbooks. The majority of the cited literature consists
of works by foreign authors written in English.

The gathered information is exceptionally well-summarized and structured within the thesis.

The defined objective and tasks of the dissertation meet the rigorous requirements of modern
approaches to addressing scientific problems.

I highly commend the creative interpretation demonstrated in the analysis of the compiled research
volume.

3. Compliance of the selected research methodology with the defined objective and tasks of the
dissertation

In Chapter 3 of the dissertation, methodologies for aging and tensile testing are developed alongside
the implemented test rigs, while Chapter 4 introduces a methodology for determining the proof
strength of polymeric materials exhibiting large non-linear elastic deformations, as well as a
methodology for determining the depth of surface degradation resulting from aging.

The proposed methodologies are fully compliant with the overall objective and speciﬁc tasks defined
in Chapter 1 of the thesis.

This dissertation represents a well-planned and consequently executed scientific and experimental
study.



4. Scientific and/or scientific-applied contributions of the dissertation

I consider the dissertation to possess a scientific-applied character regarding the developed
methodologies, and an applied character regarding the engineered test rigs and the determined
mechanical characteristics.

[ accept the contributions as formulated by the PhD candidate.
5. Assessment of publications related to the dissertation

The dissertation provides a list of 3 publications. One paper is published in the proceedings of the
"BulTrans-2020" conference, indexed in the reference list of NACID (National Centre for Information
and Documentation). The other two publications are featured in the "Journal of the Balkan
Tribological Association" (2024 and 2025), which is indexed in the global database Scopus.

All three publications are co-authored, but the PhD candidate is listed as the first author, which clearly
indicates that the conducted research is largely their own personal work.

The fact that all publications have received citations—including two in journals with a Q1 quartile
ranking—guarantees the high quality of the scientific research presented in the dissertation.

6. Opinions, recommendations, and notes

I have the following comments and recommendations regarding the dissertation:

e In Chapter 1, it is stated that constitutive models are used to establish a link between natural and
accelerated aging, yet these models are not discussed in the dissertation;

e The thesis would be theoretically enriched if models for determining non-linear elastic
deformations had been presented;

e An analytical analysis of the presented graphical relationships between natural aging time and
accelerated aging time, as well as between the depth of material degradation and aging time, was
not performed;

e On pages 45 and 48, the figures share the exact same numbering;

e [ recommend that the PhD candidate continue their research and development activities on the
topic of the dissertation;

e [ recommend that the candidate publish independent papers in the future and direct their efforts
toward publishing in journals with higher impact factors and Q1 or Q2 quartiles.

7. Conclusion

The dissertation of Eng. Krasimir Veselinov Nikolov is characterized by a number of merits on both
theoretical and experimental levels. Overall, the thesis demonstrates a high level of competence in the
designated subject matter and meets the requirements of the Development of Academic Staff in the
Republic of Bulgaria Act (ZRASRB) and the institutional Regulations of TU-Sofia for its
implementation.

Based on the aforementioned merits and contributions of the dissertation, I consider them
sufficient grounds for awarding the educational and scientific degree of ""Doctor" (PhD) in Field:
5. Technical Sciences, Professional Field: 5.1. Mechanical Engineering, Scientific Specialty:
Structural Mechanics and Strength of Materials to Krasimir Veselinov Nikolov, M.Sc. Eng.
Therefore, 1 propose that the esteemed members of the Scientific Jury join me in my positive
assessment and vote "YES."
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