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1. AkTyanHocT Ha pa3pa0oTeHus JMCePTALMOHHUS TPYA.

AxTyanHOocTTa Ha paboTara ce ompenenst OT ObP30TO M MHOTO €(pEKTUBHO HaBIIM3aHE Ha
METOAMTE U CPEJICTBATA Ha BUPTYAITHOTO HH)KEHEPCTBO M BB3MOXKHOCTHTE KOUTO C€ OTKPUBAT 32 LIEJIEBO
Ch3/1aBaHe Ha CTIeNU(UIHN KOHCTPYKIMH C HEJTMHEHHO TIOBEJCHUE, IO CKOPO TPYIHU 32 MIPOrHO3UpPaHE
ChUYETaHU C HEOOXOUMOCTTA OT Pa3BUTHE M ONITUMH3AIHS HA MEXaHUYHHU CTPYKTYPH C TPOTHOZUPYEMO
HEJIMHEIHO NOBEJIeHHEe KaTo BHE3alHa 3aryba Ha ycTOHUMBOCT. Te3u CTPYKTYpH 4YEeCcTO Ce Mpuiiarar
KaTo 3allUTHU MHCTPYMEHTH B KPUTUYHM CHUTyalMu( MPUMEPHO B Cllyyail Ha aBapuu) HaMHUpPALIH
IIMPOKO MPHUIJIOKEHHUE B PA3JINYHU HHYCTPUU NIPH OCUTYPSBAHE HA CUTYPHOCTTA, IPOTHO3UPYEMOCTTA,
0€301MacHOCTTa M HAJC)KAHOCTTAa HA MEXaHUYHUTE KOHCTPYKIIHH.

2. HuBo Ha mo3HaBaHe CHCTOSIHMETO HA MpoGJieMa W TBOPYECKA MHTEepHpeTanusi Ha
JINTepaTypHusi MaTepuaJl.

JIOKTOpaHTBT IeMOHCTpHpA B paboTaTa MHOTO IOOpO HHMBO HA MO3HaBaHE HAa MOJICIUPAHETO,
CUMYJIMPAHETO U MU3CIEABAHETO HA MEXaHWYHM CTPYKTYpH C BHE3aIHa 3ary0a Ha yCTOMYMBOCT, KAKTO
METOJUTE U TEXHOJIOTUUTE 32 ONTHUMU3anusl. Toi € OChIIECTBIII M CUCTEMEH MperJie]l U OlleHKa Ha Ha
OCHOBHUTEC CO(l)TyepHI/I CUCTEMHU 3a npoeKTnpaHe, chynaum[ " onTuMHu3anuvsad Ha FeOMeTpI/ISITa 158
CBOMCTBATA.

JlokazatencTBo 3a 3aabI00YEHOTO TMO3HABaHE HA 00JIACTTa W CHCTOSHHUETO Ha MPOOJIEMHUTE,
CBBp3aHU C TUCEPTAIIMOHHHS TPY € U ChIbpKaHUeTo U o0xBara Ha nuTupanute Hax 90 muTepaTypHA
N3TOYHUIIN, Hpe)]I/IMHO Ha JJaTUHHIIAa, KaKTO U JOCTHUI'aHETO 110 peFI/ICTpaI_II/ISI Ha IMaTCHT M IIOJIC3CH
Mozel. ['onsiMa yacT OT U3MoJI3BaHaTa JIUTEpPaTypa € OT MOCAEAHUTE FOJIMHU, KOETO ChILO0 JEMOHCTPUpA
MHOTO0 100pOTO TTO3HaBaHE HA aKTYaIHUTE MPoOsieMu 1o TeMaTta. ToBa My JaBa OCHOBaHUE J1a TOCOYH,
Yye B HAY4YEH M MPUJIOKEH IUJIaH ChIIECTBYBAT PEeIMIIA aKTyalHU 3aJ]a4H, KOUTO HE Ca HAMEPUJIIU TEKYIIO
MPAKTUYECKO PEIICHUE.

3. ChroTBeTCTBHME HA M30paHATa METOAMKA HA U3CJIeIBAHEe U MOCTABEHATA 1eJI M 3a/1a4M HA
AUCEPTANMOHHUSA TPYA C MOCTUTHATUTE MPUHOCH

N3bpanara MeToamka Ha U3CIEIBAaHE CHOTBETCTBA HAa IIOCTABEHUTE M€ W 3aJa4d Ha
nuceptanusTa. [IpuHocute ca QopMynupaHu anekBaTHO M WUMaT HAYyYHO-TIPUJIOKEH W TPHUIIOKEH
XapakTep. ABTOPCKHTE MPUHOCH CHOTBETCTBAT HAITBJIHO HA IIOCTAaBEHWTE 1€ M 3aJadyd Ha



JUcepTalMoHHaTa pa3paboTka. ABTOPHT AEMOHCTpUpaA U BHUCOKA CTENEH Ha BjaJieeHE Ha MPHIIOKHU
MIPOTPaMHHU MPOAYKTH ¥ YMEHHS 32 TSIXHOTO IpUJIaraHe B 00JlacTTa Ha M3CJICABAHE U ONTHMHU3AIMS HA
MEXaHUYHU CTPYKTYpH C BHE3aITHA 3ary0a Ha yCTOWYMBOCT.

4. TlpyHOCM HAa JIHCEPTAUMOHHHMSA TPYyA. 3HAYMMOCT HA MNPHUHOCHTE 32 HayKaTa M
NPaKTHKAaTA.

JlucepTaiuOHHUAT TPYJ UMa HAy4HO-TIPUJIOKEH XapakTep, MoraT fja ce OTKpOSsT CIEIHUTE 110
Ba)XHU TakuBa: [IbpBUSAT € CBBbp3aH C pa3pabOTBaHE HA HOBA METOJIMKA M Ch3[laBaHE Ha KJIACH(HUKAIIHS
Ha OCHOBATa Ha M3CJICABAHUTE 00PA3IH ¥ MOJYYCHUTE ONTUMHU3AIMOHHH PE3YJITATH, HAa TIOAXOIUTE IPU
opa3MepsiBaHE Ha KOHCTPYKLMM U JETailin, O/JI0KEHH Ha HAaTUCKOBU HATOBAapBaHUs C BUCOKA CTENEH
Ha JOCTOBEPHOCT IIPH pellaBaHe Ha CJIOXKHU, MHIYyCTpUAIHU NpoekTu. CleaBamure JBa IpUHOCA ca
CBBp3aHM C pa3padOTBaHE Ha NHOBATMBHA METOJIMKA 3a U3I0JI3BAaHE HA HEBPOHHU MPEKHU U U3KYCTBEH
MHTEJEKT 3a MpeJCKa3BaHE Ha CUMYJIAllMOHHU pEe3ylTaTu CbC 3aryba Ha ycrouumBocT 0e3 aa ce
peayi3upaT 4YMCIEHU aHaJIW3M Ype3 CHUMYJIallMM M CbOTBETHO ampoOMpaHe Ha METOJuKaTa C
BB3MOXHOCT J1a c€ HaJArpakja U JOIbjIBa Beue 00y4eH alropuThM, KaTO Taka C€ MOCTUIa [TIOBUIIIABAHE
Ha TOYHOCTTAa Ha NPEIBUXKAAHUTE PE3YJITaTH U MO-Obp3a KOHBEPIeHLMS MEX]Y IpPEICKa3aHUTE U
CUMYJIMPaHU BapUaHTU C MUHUMAJIHU PECYPCU OT BpEME U U3UUCIUTEIIHA MOLL.

[TpunoXHUTE MIPUHOCH Ca OTKPOECHU B CHCTEMAaTU3UpaHO 00001IeHNEe Ha aHATUTUYHU TTOAXO0/IH,
pa3paboTKkaTa Ha MOJAENH 3a anmpoOanys Ha OIX0a Ype3 CUMYJIAINN MOJieNla Ha pealHi T€OMETPUYHU
€JIEMEHTH OT aBTOMOOWJIHUSI CEKTOp, KOMIUIEKCHO M3CJIe/IBaHe Ha BB3MOXKHOCTHUTE CIIEIUATU3UPAHU
co(pTyepHH CHCTEMHM, M3CJIE€BAHE U aHAIM3 Ha PA3IUYHU CTPATETHU 3a CTPYKTypHA U TOIMOJIOTMYHA
ONTUMU3ALINS, U3I0JI3BAA TEXHOJIOTMUTE HAa BUPTYATHOTO MH)KEHEPCTBO U TECTOBO BAJIMIMpAHE Ha
pe3yJITaTUTe.

5. Ilpenenka Ha myOJUKANMUTE MO JUCEPTAUOHHUSA TPYA.

I[OKTOpaHT’bT, Mar. HHXK. anI[ap FeoereB moco4ysa 5 ny6n1zn<au1/n/1 H Ca NpCACTaBCHHU
BKIIFOUHUTCIIHO B qy>1<6HHa. He ca YCTAHOBCHU LIUTUPAHUSA HA HY6J'II/IKE[I_II/II/IT€.

HpeI[CTaBeHI/ITC HyGJlI/IKaLII/II/I Ca CBBHp3aHU IPAKO C pa60TaTa, oTpa3sBaT HU3CJICABAHUATA H
KOpCCIIOHAUPAT C aBTOPCKUTC MMTPUHOCH.

6. MHeHus1, NPeNOPbKHU U 0es1eKKH.

[Tpuemam mocoveHuTe OT aBTOpa MPUHOCHU MOMEHTH, KaKTO 10 ChAbP)KaHHE, Taka U IO BUJ
KaTo TaKWBa C HAYYHO-TIPUIJIOKEH U MPHIIOKEH XapaKTep.

ABTOpedepaThT aIeKBaTHO M N3YEpHATEIHO OTPa3siBa ChbPKAHUETO U OCHOBHHUTE IPUHOCH HA
JMCEePTALlMOHHUS TPY/.

CrpykTyparta, ChabpKaHHETO M O(GOpMSIHETO Ha paborara € 100po, CHIIECTBYBAT peaulla
TEPMHUHOJIOTMYHU HETOYHOCTH - HAIIPUMED ,,0MPEKBaHE™ @ HE KOPEKTHOTO ,,U3rpakaaHe Ha Mpexka®, u

Ap.



He Hamepux ChIIECTBEHU IPOITYCKU UIIU TPELIHU [IOCTAHOBKY WM JaHHH.
Hanpaenure 3a0e1eKKu He HAMAJIIBAT CTOWHOCTTA Ha AUCEPTAMOHUS Tpyd. CTAaHOBUILETO MU
3a IUCEePTALMOHHUSA TPY € CTPOTO IOJIOKHUTEIHO.

7. 3aK1I04eHne ¢ ICHA M0JI0KUTETHA WM OTPULIATETHA OLEHKA HA INCePTALIMOHHUSA TPYA.

JlucepTaiuOHHUAT TPyJ OTroBapsl MO ChAbpPXKAHME, IBJIHOTA U HUBO Ha W3IIBIHEHHE Ha
MOCTAaBEHUTE IEJH U 3aJauu mpej JokTopanTta. [locturnaru ca 3akonoBurte usuckBanus Ha 3PACPB,
[TpaBunHuKa 3a npuitokeHrero My u Ha IlpaBuinnuka Ha TY Codus 3a nonydaBane Ha oOpa3oBareinHa
U Hay4Ha CTeIleH ,,JoKkTop*. Ha ocHOBa Ha mperyiena Ha AUCEPTALIMOHHUS TPYI U MyOIMKAUUTE KbM
HEro, KakTo U Ha ISUIOCTHOTO MU, BKJIIOYUTENIHO JIMYHUTE MU BIleyaTiaeHus oT Haj 10 roguHu, mora
KAaTEropu4HO J1a J1aM IOJI0XKUTENIHA OLEHKA U J1a IPeIJIokKa Ha mountaeMoro HayuHo xxypu 1a npuchau
Ha wmar. uHxk. Yaemap CraBpeB ['‘eoprueB oOpas3oBarenHara W HayyHa cTeneH "JTOKTop" B
npodecroHalHO HampasjieHHE ,,5.1 MalMHHO WHKCHEPCTBO M HaydHA CIEIUATHOCT ,,JlnHaMmuKa,

SIKOCT M HaJIE)KIHOCT HA MAIIMHUTE, YPEIUTE, allapaTUTE U CHCTEMUTE .

Hara: 16 roumn 2024 r. WIEH HA XXYPUTO:

npod. 11 unx. ['eopru Togopos



OPINION

on a dissertation for obtaining an educational and scientific degree "Doctor"

Author of the dissertation: M.Sc. Eng. Chavdar Stavrev Georgiev

Topic of the dissertation: ,,Research and optimization of mechanical structures with sudden loss of
stability*

Member of the scientific jury: Prof. DSc Eng. Georgi Dimitrov Todorov

1. Actuality of the developed dissertation work.

The relevance of the work is determined by the rapid and very effective penetration of the
methods and means of virtual engineering and the opportunities that are revealed for the purposeful
creation of specific structures with non-linear behavior, which were difficult to predict until very soon.
This is combined with the need for the development and optimization of mechanical structures with
predictable non-linear behavior such as sudden loss of stability. These structures are often applied as
protective tools in critical situations (for example in case of accidents) and are finding wide application
in various industries in ensuring the security, predictability, safety and reliability of mechanical
structures.

2. Level of knowledge of the state of the problem and creative interpretation of the literary
material.

The doctoral candidate demonstrates in the work a very good level of knowledge of the modeling,
simulation and study of mechanical structures with a sudden loss of stability, as well as optimization
methods and technologies. He has also performed a systematic review and evaluation of major software
systems for design, simulation and optimization of geometry and properties.

Proof of the in-depth knowledge of the field and the state of the problems related to the
dissertation work is the content and scope of the cited over 90 literary sources, mostly in English, as well
as reaching the registration of a patent and a utility model. Much of the used literature is from recent
years, which also demonstrates a very good knowledge of current issues on the subject. This gives him
reason to point out that, in scientific and applied terms, there are a number of current tasks that have not
found a current practical solution.

3. Correspondence of the chosen research methodology and the set goal and tasks of the
dissertation with the achieved contributions.

The chosen research methodology corresponds to the set goals and objectives of the dissertation.
The contributions are adequately formulated and have a scientific-applied and applied nature. The
author's contributions fully correspond to the set goals and objectives of the dissertation development.
The author also demonstrates a high degree of mastery of applied software products and skills for their
application in the field of research and optimization of mechanical structures with sudden loss of
stability.



4. Dissertation contributions. Significance of contributions to science and practice.

The dissertation work has a scientific-applied nature. The following can be highlighted as
important ones: The first one is related to the development of a new methodology and the creation of a
classification based on the studied samples and the obtained optimization results, to the approaches in
sizing structures and details subjected to compressive loads with a high degree of reliability in solving
complex, industrial projects. The next two contributions are related to the development of an innovative
methodology for using neural networks and artificial intelligence for predicting simulation results with
loss of stability without implementing numerical analyzes through simulations and correspondingly
approving the methodology with the possibility to upgrade and complement an already trained algorithm,
thus achieving an increase in the accuracy of the predicted results and a faster convergence between the
predicted and simulated variants with minimal resources of time and computing power.

The applied contributions are highlighted in a systematic summary of analytical approaches, the
development of models for approbation of the approach through simulations, the model of real geometric
elements from the automotive sector, a complex study of the possibilities of specialized software
systems, research and analysis of different strategies for structural and topological optimization using
virtual engineering technologies and test validation of results.

5. Assessment of publications related to the dissertation.

The doctoral student, M.Sc. Eng. Chavdar Georgiev indicates 5 publications and they are
presented in conferences, including abroad. No citations have been found for the publications.

The publications presented are directly related to the work and reflect the research and correspond
to the author's contributions.

6. Opinions, recommendations and notes.

I accept the contribution points indicated by the author, both in content and in form, as being of
a scientific-applied and applied nature.

The abstract adequately and comprehensively reflects the content and main contributions of the
dissertation work.

The structure, content and design of the work is good, there are a number of terminological
inaccuracies — for example "meshing” and not the correct "generation of finite element mesh", etc.

| found no material omissions or misstatements or data.

The remarks made do not reduce the value of the dissertation work. My opinion of the thesis is
strictly positive.

7. Conclusion with a clear positive or negative evaluation of the dissertation work.

The dissertation meets the content, completeness and level of fulfillment of the goals and tasks
set for the doctoral student. The legal requirements of the Law for the development of the academic staff



of the Republic of Bulgaria (ZRASRB), the Regulations for its application and the Regulations of TU
Sofia for obtaining the educational and scientific degree "Doctor" have been met. Based on the review
of the dissertation work and the publications to it, as well as my overall and personal impressions of over
10 years, | can categorically give a positive assessment and propose to the honorable Scientific Jury to
award M.Sc. Eng. Chavdar Stavrev Georgiev, the educational and scientific degree "Doctor" in the
professional direction "5.1 Mechanical Engineering™ and scientific specialty "Dynamics, strength and
reliability of machines, devices, apparatus and systems".

Date: 16 June 2024 JURY MEMBER:

Prof. DSc. Eng. Georgi Todorov



