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BBPXY IUCEPTALUOHEH TPY/

3a mpuaoOMBaHe Ha 0Opa3oBaTeIHa U Hay4Ha CTEMeH ,,JOKTOp”

ABTOp Ha nucepTalMoHHus Tpyd: Mar. uHxk. YaBnap Craspes ['eopruen

Tema Ha aMcepTallMOHHUA TPYIL: ,,M3caeaBaHe U ONTUMU3ALIMSA HA MEXaHUYHU CTPYKTYPH C BHE3AIHA
3aryba Ha yCTOMYHUBOCT"

UsieH Ha Hay4HOTO KypH: nipod. a1-p unx. Mnus Cnasos XKenezapos

1. AktyasnHOCT Ha pa3pabOTEeHUsI JUCEPTALUOHHUS TPYA.

AKTyaqHOCTTa Ha JUCEPTALMOHMS TPYI CE ONpeneist OT HEOOXOAWMOCTTa OT H3CIICABAHE U
ONTUMH3AIMA Ha MEXaHWYHU CTPYKTYPH C BHE3alHa 3ary0a Ha YCTOHYMBOCT, HaMHUpAIIO HIMPOKO
IIPUIOKEHUE B PA3IMYHU WHIYCTPUHU, KBACTO CTPYKTypHaTa YCTOMYMBOCT M IIPOEKTHUPAHETO HA
KOMITIOHEHTH U CUCTEMH Ca OT ChILIECTBEHO 3HAYEHUE 3a CUTYPHOCTTA, 0€30I1aCHOCTTA U HAJIEKAHOCTTA
Ha IIPOYKTHUTE.

2. CremeH Ha NO3HaBaHE CBHCTOSHHETO Ha MpoOjiieMa W TBOpYECKa MHTEpIpeTanus Ha
JUTEpaTypHUS MaTepuall.

B nuceprauMoHHus Tpyn, JOKTOpaHTHT Mar. MHXK. Yasnap CraBpes ['eoprues, mokassa MHOTO
BHCOKO HMBO Ha IO3HABaHE Ha MpPOOJEMUTE, CBbP3aHU C M3CJIE/IBAHE U ONTUMU3ALUSA HA MEXaHUYHU
CTPYKTYpHU C BHe3allHa 3ary0a Ha yCTOMYMBOCT, OTUMTAWKM TOJSIMOTO pasHOOOpazue Ha copTyepHH
MIPUJIOXKEHHUS 32 IPOEKTUPAHE U peaiu3upaHe Ha U3CIIEABAaHMTA U aHAJIN3A Ha TAHHUTE.

3a poOpara cCTemeH Ha II03HABAaHETO HA CBbCTOSHHMETO Ha MpOoOJeMHTE, CBBbP3aHU C
TMCEPTALMOHHUS TPY/l TOBOPAT U IUTHpaHuTe 93 IMTepaTypHU W3TOYHUIIM HA KHUPHIIUIA U JITATHHUIIA,
KaKTO U yY4aCTHETO B aBTOPCKH KOJIEKTUBH 3a PErUCcTpalus Ha MaTeHT U nojie3eH Mojen. ['omsima yacT
OT JIUTEpaTypHaTa CIpaBKa € OT MOCJIEIHUTE TOAMHU, KOETO MOKa3Ba MHOTO JI00pOTO MO3HaBaHE Ha
aKkTyaJIHUTE MpoOJIeMH 10 Temara.

3. CbOTBETCTBHE Ha H36paHaTa METOJHMKAa Ha H3CICABAHC M IIOCTaBCHATa LS M 3aJadd Ha
AUCCPTAIUOHHUSA TPYA C MIOCTUTHATHUTC IMIPUHOCH.

[Tpu pa3paboTBaHeTO HA IUCEPTALIMOHHUS TPY/, U3CIEIBAHUATA CBBP3aHU C HETO U aHAlM3a Ha
IIOJIyYEHUTE pE3YJITaTH, JTOKTOpaHTa Mar. nHxk. Yasnap CraBpeB I'eoprueB € M3mnosia3Baig METOAMKA,
KOSATO CBOTBETCTBA HA TeMara, LEJIWTE W 33JauuTe Ha JUCEpTaluAaTa, BKIIOYBAILA TEOPETHYHO
u3cieBaHe M KOMIIOTbPHU CHUMYyJallMu, 0a3upaHO Ha OCHOBHUTE IIOCTAHOBKM B 00JacTTa Ha
u3cleBaHe U ONTUMU3AIIMS Ha MEXaHUYHU CTPYKTYPH C BHE3aIHa 3ary0a Ha yCTOWYMBOCT.

4. IlpuHocHu Ha IUCepTALMOHHUS TPY/l. 3HAYMMOCT Ha MPUHOCUTE 33 HayKaTa U MpaKTHKaTa.

B nucepranumonnus Tpyz ca neduHUpaHu 3 HAYYHO-TIPHIIOKHU MTPUHOCHU. [IbpBUAT € CBBp3aH ¢
pa3zpaboTBaHE Ha HOBa METOJMKA U Ch3JaBaHE Ha Kiacu(UKallkdsg Ha OCHOBAaTa Ha M3CIIEBAHUTE



o0pa3uu ¥ TOJYyYCHHUTE ONTHUMHU3ALMOHHU pE3yATaTH, Ha TMOAXOIUTE INpU oOpa3MepsBaHe Ha
KOHCTPYKLIUHU U AE€TalsIM, I0AJI0KEHN HA HATUCKOBU HAaTOBapBaHUs C BUCOKA CTEIIEH HAa JOCTOBEPHOCT
IIpU pelllaBaHE Ha CII0KHM, MHAYCTPUAIIHU IPOEKTU. BTopuTe 2 nmpuHOCa ca CBbp3aHU ChC Ch3AaBaHE
Ha MHOBATHBHA METOJIMKA 32 U3II0JI3BaHE HA HEBPOHHU MPEKU U U3KYCTBEH MHTEJEKT 3a MPECKa3BaHe
Ha CHUMYJAIlMOHHH pe3ylITaTH CbC 3ary0a Ha YCTOMYMBOCT 0€3 Ja ce NPOBEXKIAT pEaTHH
CIeUUANM3UPAH aHAIM3H 4Ype3 CHUMYJIAUUHM U anpoOupaHe Ha METOAMKATa ¢ BB3MOXKHOCT Jia ce
HaArpaXxaa M JOMbJIBa Be4e OOYYEH aNropuThM (HENPEeKbCHATO OO0ydeHue), 3a IOBHIIABAHE HA
TOYHOCTTA Ha PE3YATATUTE U MO-0bP3a CXOTUMOCT MEXK]y IPEACKA3aHUTE U CUMYJIMPAHU BapUAHTH.

[TpunoXHUTE TPUHOCH HA JUCEPTAIMATA, CBBP3aHU ChC CHCTEMATH3MPAHO 000OIIEeHHWE Ha
AQHAJIMTUYHM MOAXOAU, pa3padoTKa Ha CUMYJIALIMOHHU MOJIENa Ha pealHU I'€OMETPUYHU CTPYKTYpH,
pa3paboTka Ha KOMIUIEKCHO M3CJeaBaHe, Ha 0a3a Ha BB3MOXKHOCTHTE CIEHUAIN3UPaHu COPTyepHHUTE
[IAKeTH, pa3jMYyHU CTpPATerMd 32 KOMIIOTbPHA CTPYKTypHa ONTHUMH3aLUs, U3I0JI3BAIla
CHMYJIAITMOHHUTE MOJIEIM KaTO METOJ] Ha BUPTYaJTHOTO WH)XEHEPCTBO, a CHIO Taka C alpoOupaHe u
BaJIMIMPAHE HA PE3YJTATUTE.

5. Ilpeuenka Ha MyOIMKAIUUTE 110 AUCEPTALIMOHHUS TPY/I.

JoktopanTtst, Mar. unxk. Yanap Craspes ['eoprues, uma 5 mybiaukanuu, KOUTo ca B o0nacrra
Ha pa3paboTeHus TUCePTALlMOHEH TPY/l U ca MpeACTaBeHH Ha HayYHU (HOpYyMHU.

6. MHeHuUs1, TPenOPbKU U OCJIEKKH.

I/I3pa3${BaM MOJIOKUTCIIHOTO CH BIICYATIICHUC OT HAUCCPTAIUOHHHA TpYyHA, OT HCEroBaTta
AKTYAJIHOCT, OPUTHUHAJIIHOCT U IMPAKTUYCCKA ITPUITOKUMOCT.

KbMm AUCCPTAIUOHHUSA TPYA UMaM CIICJHUTC 3a0CIIeHKKH:

- B onucarennara 4acT Ha AUCCPTAIUOHHUSA TPy UMa pa3JIMYHU IPCBOJAU Ha CIICHHUAIIN3UPAHA
TCPMUHU U CbKpPALICHU.

- Hay‘-IHO-HpI/IJ'IO)KHI/ITC U OPUIIOKHUTC NPUHOCHU MOraT Ja 6’B,HaT npene3rupaHu, BKIFOYUTCIHO
TAXHOTO KaTCropru3npaHe.

HaHpaBCHI/ITC 3a0€/IeKKH He HaMaJIsiBaT CTOMHOCTTA Ha AUCCPTAIUOHUA TPYA.

7. 3aKiII0ueHuE C SICHA MOJIOKUTETHA UITH OTPUIIATETHA OLlEHKA Ha AUCEPTALIMOHHUS TPY/I.

Cunram, 4ye npeacTaBeHusl AUCEPTALMOHEH TPYA ,,M3caenBane U onTUMU3ANMA HA MEXaHUIHHU
CTPYKTYpH C BHe3aIlHa 3ary0a Ha yCTOMYMBOCT OTrOBaps Ha M3MCKBaHUATA Ha 3aKOHA 3a pa3BUTHE Ha
akajieMuuHus cberaB B PenmyOnuka bwarapus u IlpaBunnuka 3a HeroBoto npuiarase. [lpennaram Ha
nountaemotro HayuHo xypu na nmpuchau Ha Mar. uixk. YaBnap CraBpes ['eoprues oOpa3oBarenHaTa u
Hay4Ha cTerneH "MokTop" B Mpod)eCHOHATHO HampaBieHHE ,,5.1 MammmHHO WHKEHEPCTBO M HaydHa
CIELIMAIIHOCT ,,/IMHaMKKa, AKOCT ¥ HaEKAHOCT Ha MAallIMHUTE, YPEANUTE, allapaTUTE U CUCTEMUTE .

Hara: 5 roamn 2024 r. YJIEH HA XYPUTO:
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Stability”
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1. Topic and topicality of the dissertation.

The relevance of the dissertation is determined by the need for research and optimization of
mechanical structures with sudden loss of stability, widely used in various industries where structural
stability and design of components and systems are essential for security, safety and reliability of
products.

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

In the dissertation, the Ph.D. student Chavdar Stavrev Georgiev, shows a very high level of
knowledge of the problems related to the study and optimization of mechanical structures with sudden
loss of stability, taking into account the wide variety of software applications for the design and
implementation of research and data analysis.

The good degree of knowledge of the state of the problems related to the dissertation work is
evidenced by the citation of 93 literature sources in Cyrillic and Latin, as well as participation in the
authorship groups for patent and utility model registration. Much of the literature consulted is from
recent years, which shows a very good knowledge of current issues.

3. Correspondence of the employed research methods and the set aim and objectives of the
dissertation with the achieved contributions.

In the dissertation development, the related research and the analysis of the obtained results the
doctoral student, master engineer Chavdar Georgiev has used methods that correspond with the topic,
goals and objectives of the dissertation. Theoretical studies and computer simulations based on the basic
assumptions in the field of examination and optimization of mechanical structures with sudden loss of
stability are among the methods used by the Ph.D. student.

4. Contributions of the dissertation. Significance of contributions for science and practice.

There are three applied research contributions. The first contribution is related to the
development of a new methodology and the creation of a classification, based on the studied specimens



and the obtained optimization results, of the approaches to the dimensioning of structures and details
subjected to high compressive loads with a high degree of reliability in the solution of complex industrial
projects. The next two contributions are related to the creation of an innovative methodology for the use
of neural networks and artificial intelligence to predict simulation results with loss of stability without
conducting real specialized analyses through simulations and the validation of the methodology with the
ability to build on and complement the already trained algorithm ( continuous learning) to increase the
accuracy of the results and faster convergence between the predicted and simulated variants.

The applied contributions of the dissertation comprise a systematic generalization of analytical
approaches, development of simulation models of real geometric structures, development of a complex
study based on specialized software packages, different strategies for computational structural
optimization using simulation models as the method of virtual engineering, and validation of the results.

5. Evaluation of the publications related to the dissertation.

The Ph.D. student, master engineer Chavdar Georgiev has 5 publications related to the thematic
area of the dissertation that have been presented at scientific forums.

6. Personal opinion, recommendations and critical remarks.

| express my positive impression of the thesis, its topicality, originality and practical
applicability.

I would make the following comments regarding the dissertation:

- There is inconsistency in the translation of specialized term and abbreviations in the descriptive
part of the dissertation.

- The scientific and applied research contributions can be further refined, including their
categorization.

The remarks made do not diminish the value of the dissertation.

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

I hereby declare that the presented dissertation entitled “Study and optimization of mechanical
structures with sudden loss of stability” fully meets the requirements of the Act for Academic Staff
Development in the Republic of Bulgaria and the Regulations for its implementation. | propose that the
esteemed scientific jury award the educational and scientific degree of “Doctor” to Chavdar Stavrev
Georgiev in professional field 5.1 “Mechanical engineering”, scientific major “Dynamics, strength and
reliability of machines, devices, apparatus and systems”.

Date: June 5, 2024 MEMBER OF JURY:

[Prof. lliya Zhelezarov, PH.D./



