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1. AKTyaJ/IHOCT Ha paspaboTBaHMs B [UCEPTaAUUNOHHUA Tpyh npobnem B
Hay4YHO M Hay4HOMNPW/IOXKHO OTHOLUeHMe. CTerneH M HMBA Ha aKTya/lHOCTTa Ha
npob6siemMa 1 KOHKPeTHUTE 3afa4dn, pa3paboTeHn B gucepTauusaTa.

B aucepTauMoHHMS TpyA Ce pasrnexaa NpUIOKEHWETO Ha BUPTYaHOTO
VIHXXEHEPCTBO 1 KOMMIOTHPHOTO MPOEKTUPaHe 3a aHa/IM3 U ONTUMU3ALMS Ha MEXaHUYHU
CTPYKTYpW, 3acTpalleHs OT BHe3anHa 3aryba Ha YycToilumBocT. B pa6otata e
aKLEHTMPaHO BbPXY W3CNeABAHETO HAa Pa3fIMYHM CUMYMALMOHHM Mofenu, 6a3upaHn Ha
METOAa Ha KpallHUTe efeMeHTU W KOMMITbpHaTa CTPYKTYpHa OMTMMM3aUmMs 3a
pellaBaHe Ha OMTMMM3ALMOHHM 3afaynm CbC 3aryba Ha YCTOWYMBOCT, KakTo OT
MPaKTUKaTa, Taka 1 Ha XapaKTepHW TEOPETUYHW MPUMEPU C C M3MON3BaHe Ha BOAELLM
KOMepCUaHN COPTYEPHU NPOAYKTM.

MpeanoXeHn ca MHOBATMBHM METOAM U NOAXOAM 3a ONTUMANHO OpasMepsiBaHe U
MoBMLIABaHe Ha YCTOMUMBOCTTA Ha KOHCTPYKLMWU W [eTaiinn, U3N0XKEHW Ha HaTUCKOBU
HaTOBapBaHWUs, KOUTO OCUTYpsiBaT BCOKA CTEMEH Ha [OCTOBEPHOCT MpW pellaBaHeTo Ha
CMOXHW WHAYCTPUANHM NpPOeKTW. Bcuuko TOBa npedonpefens akTyasHOCTTa M
3HAUMMOCTTA Ha U3CNeBAHETO KAKTO B HAyUeH, Taka 1 B MPUIOXeH acrekT.

2. CTeneH Ha nMoO3HaBaHe CbCTOSHMETO Ha npobremMa WM TBOPYECKa
NHTepnpeTaumsa Ha INTepaTypHUs maTepua.
B pamkute Ha AmMcepTauMoOHHMA TPyZ4 ca MpoydveHW o6wWo 95 nuTepaTypHU

M3TOYHMKA Ha aHIIMICKN, HEMCKW, OBbITapCKU M PYCKM e3MK, KaTo 86 OT TaX ca Ha
NaTUHMLA 1 9 Ha KUpUMLA.
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B nutepaTypHOTO Npoy4BaHe € U3SAICHEHO MOHATMETO 3ary6a Ha yCTOMYMBOCT U ca
aHa/IM3MpaHN Hali-4ecTo cpellaHuTe TWUMOBE HATOBApeHW CTPYKTYpW, 3acTpalleHn OT
3aryba Ha yCTOM4YMBOCT. PasrnefiaHn ca pasIM4yHUTe BULOBE CUCTEMM 3a KOMMKOTHPHO
NpoeKkTMpaHe,  KakToO W MpouecuTe M MeTOAWTe Ha BUPTYa/IHOTO WHXKEHEPCTBO,
YNpPaBIeHNETO Ha XXMU3HEHWS LMKB/ Ha NPOAYKTA Y KOHLENUUATa 3a AUrnTaieH BONHWK.
MpencTaBeHO € KpaTKo OnucaHue Ha pa3BMTUETO M TeOpMsi HA MeTofda Ha KpauHuTe
e/IeMEHTH.

NuTepatypHuAT 0630p 3aBbpluBa C KOHKPETHW W3BOAM, OT KOWTO Ccnefgat
NOrMYHO TOYHA POPMYNMPOBKA Ha LieNTa 1 3afjaunte Ha aucepTalmoHHNSA Tpya. O6LoTo
MW BreYat/ieHne OT INTepaTypHOTO MNpoyyBaHe €, Ye [AOKTOpaHTbT MNo3HaBa Aobpe
n3cnefBaHara marepus, 6opaBuM KOMMETEHTHO C UTepaTypHUTE (DakTM U nUma [06po
Mo3HaBaHe Ha CbCTOAHMETO Ha npobnema. Camarta nUTepaTypHa Cnpaska e AoCTaTbyHO
MbJIHAa U OCUTYPsABA HEO6X0AMMaTa 0630pHA OCUTYPEHOCT Ha U3C/eABaHUATA.

3. CbOTBeTCTBUE Ha M3bpaHaTa MeTOAUKA Ha M3C/lefiBaHe C NocTaBeHaTa Lien
W 3afa4n Ha JUCePTaLMOHHUS TPYA.

B aucepTauMoHHMS Tpyn € MpoBefeHO W3cneABaHe, 6a3vMpaHO Ha MeToda Ha
KpaiiHWTe eNeMeHTH, Kacaello MeXaHWYHN CTPYKTYpW, NPeapasronoXeHy KbM BHe3arnHa
3ary6a Ha ycToliuMBOCT. Pa3paboTeHU ca CMMYNaLOHHN MOAENN Ha TaKMBa CTPYKTYPM.

MN3cnegBaHy ca CUMMYyNaLMOHHWTE METOAM 3a CTPYKTYpHa ONTMMM3auus U ca
MAEHTU(ULMPAHN METOAM 33 ONTUMU3MPaHe Ha MOAENNTE CbC 3ary6a Ha YCTORYMBOCT.

M3non3gaHM ca oule MeToga Ha TeopeTUYHOTO TpoyuyBaHe, MeTOA Ha
CPaBHUTE/HUS aHaNIN3, KaKTO 1 MeToAa Ha Ba/IMAMPAHETO 3a HAKOM OT pe3ynTaTuTe.

CunTam, ye um3bpaHaTa METOAMKA Ha HayyHWTe W3CNefBaHus U CUMYNaLuu e
NoAXofAlla 3a MocTaBeHaTa Len W 3a4auM Ha [AUCepTaLMOHHMA Tpyd M No3BONsBa
[I0Ka3BaHETO Ha NOCTUrHATUTE Pe3yTaTy.

4, KpaTka aHa/IMTUYHa XapakKTepucTUKa Ha ecTecTBOTO UM OueHKa Ha
[AOCTOBEPHOCTTA Ha Martepuasa, BbpPXy KOWTO Cce rpagaT npuHocUTe Ha
AucepTauMoHHUA TPYL.

[ncepTaumoHHUAT TPy e ohopMeH B 6 raBu 1 06em oT 133 cTpaHUUM, ChAbpXKa
87 durypu n 9 Tabnuym.

B nbpBa rnaBa e npeactaBeH nuMTepaTypeH 0630p, KOMTO 3aBbpluBa C SICHO
(hopmynupaHa uen, a 3afaqnTe Ha paboTtaTa cnefgar IOrMYeckun ot Hes. BTtopaTa rnasa e
MOCBETEHA Ha aHa/IM3HWUTE NOAXOAM W U3CneABaHe Ha 3arybaTa Ha ycTtoinumsocT ¢ MKE.
HanpaseHa e BepugmKaumsa Ha TOYHOCTTA Ha M3yucneHusaTa. Pa3paboTeHu ca yeTupwu
CUMYNauMOHHM Mofena Ha pas/IMyHM CTPYKTYpU NpeapasnonoXeHyn KbM 3aryba Ha
YCTOMUMBOCT, KaTO 3a eAuH OT THAX € HamnpaBeHa CbMoCTaBka C peasieH MHAYCTpuaneH
obpazeld. B Tpetata rnaBa ca npeAcTaBeHW pa3MyHK  cTpaTermm (Ha Gasa
Bb3MOXXHOCTUTE B colpTyepHute naketh TOSCA wu Optimus) 3a KOMMIOTbpPHA
CTPYKTYPHa ONTUMM3aLMA, KaKTO M NOAXOAM 3a ONTUMMU3MPaHe Ha MOAeNnTe Cbe 3aryba
Ha YCTOMYMBOCT BK/1. TOMOMOIMS Ha CTPYKTYpUTe MpY Pas/IMyHN rpaHNUYHK YCNOBUS U
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KpUTEpUM 3a ONMTWMMANHOCT. B ueTBbpTaTa rnaBa ca MOKAa3aHW PeLLeHusTa Ha neT
Pa3/IMYHM ONTUMM3ALMOHHM 3afjaunm CbC 3aryba Ha YcToiumBocT. Ha Tasu 6asa e
paspaboTeHa HOBa METOAMKA W Knacu(MKaums C NOTeHUManHa MpuIoXMMOCT Mpw
pellaBaHe Ha CMOXHW WMHAYCTPUANHW 3a4ayn 3a opasMepsiBaHe Ha KOHCTPYKLMW U
[eTaiinun, NoANoXeHN Ha HAaTUCKOBM HaToBapBaHUs. MeTa rnaBa TPeTHpPa Bb3MOXKHOCTUTE
3a W3M0N3BaHe Ha U3KYCTBEH MHTENEKT U MALUMHHO 06YYeHNe B UACNIEHUTE CUMYNaLLK C
KpaiiHMn enemMeHTW. TyK e anpobupaHa HOBa MeTOAMKA 3a W3MoM3BaHe Ha HEBPOHHW
MPEXW U U3KYCTBEH MHTENEKT 3a NpeficKa3BaHe Ha CUMYNaLVOHHWN pe3ynTaTii Cbe 3ary6a
Ha YCTOMYMBOCT, NMPEACTaBEH € U TeCTOB BapuaHT C HEMpPeKbCHATO obyuyeHune. B LwecTa
rnaea e HanpaBeHO 0600LLEHNe Ha NONYYeHNTe Pe3ynTaTi U ca NPeACcTaBeHn NPUHOCKTE
Ha AucepTauusTa.

JucepTaumMoHHUA TPy MOXe [a ce pas3rnexia Kato eAnH MHOro ycreLleH onnT 3a
NPUIOXEHNE Ha KOMMIOTLPHOTO MPOEKTUpaHe U BUPTYASIHOTO  WUHXEHepCTBO
(u3cnegBaHe Ha CUMyNauMoOHHW MoAgenun, 6GasmpaHn Ha MKE ©n  kKommooTbpHata
CTPYKTYpHa ONTMMM3aLMA) 3@ aHaIM3 U ONTUMK3ALMSA HA MEXaHWYHWU CTPYKTypH,
3acTpalleHn OT BHe3arHa 3aryba Ha yCTOn4YnBOCT.

5. Hay4Hu n/unn Hay4HONPUIOXKHW NPMHOCK Ha AUCEPTALMOHHMA TPYA.

Pe3yntaTuTe OT MPOBEAEHUTE W3CNEABAHMS CbAbPXKAT CMeJHWUTE M0-3HAYMMK
HaYYHO- NMPUIOXHWN 1 NPUAOXKHN MPUHOCK.

Hay4HO-NpunnoXH1 NpUHOCH:

1. PaspaboTeHa € HOBa MeTOAMKAa M KacM(MKalMs Ha OCHOBaTa Ha W3cnefBaHWTe
06pasuy 1 NonyyYeHnTe ONTUMMU3ALMOHHN pPe3ynTaTu, Ha NoaxoauTe Npu opasMepsiBaHe
Ha KOHCTPYKLWMW 1 AeTaiinu, NoAN0XKeHN Ha HAaTUCKOBM HAaTOBapBaHWUs C BUCOKA CTEreH
Ha 0CTOBEPHOCT MpPW peLlaBaHe Ha CNOXHU, UHAYCTPUANHN NPOEKTH.

2. Cb3aajieH e MHOBaTMBEH MeTO/ 3a U3Mon3BaHe Ha HeBPOHHU Mpexu (NN) 1 U3KyCTBeH
VHTENEeKT 3a NpeficKa3BaHe Ha CYMYNaLMOHHN Pe3ynTaTi Cbe 3aryba Ha yCTouMBOCT 6e3
[la Ca NPOBe/IEHN peasiHN CneLmanm3vupaH aHaims3m Yypes cumynaLmmm.

3. Cb3aafeHnsT NHOBATVBEH MeTOZ € anpobupaH Npu U3Mon3BaHe Ha HEBPOHHW MPEXK
3a MpefcKa3BaHe Ha CUMYMAaUMOHHM Pe3yNnTaTM CbC 3aryba Ha YCTOWYMBOCT upes3
Bb3MOXHOCT f[a Ce HaArpaxpa W [onbfBa Beve 00y4eH anroputbm (HenpeKbCcHATo
00yueHue), 3a NOBMLLUABAHE Ha TOYHOCTTA Ha Pe3yNTaTUTE U NO-60bp3a CXOAMMOCT Mexay
npeacKasaHnTe 1 CUMYPaHN BapuaHTH.

[MpUNoXHW NPUHOCK:

1. PasrnefaHa e cneuudukara M e CUCTEMATU3MPAHO 0606LLEHME Ha aHaIMTUYHUTE
MOLAXOAM W M3CneABaHe Ha 3arybata Ha YCTOMYMBOCT C MeTOAa Ha KpalHW eneMeHTW.
Pa3rniefiaHu ca OCHOBHUWTE MOHATUSA U MaTeMaThyecKnUTe (DOPMY/IMPOBKM 3a U34MCNISBaHE
Ha KpUTUYHaTa cuna.

2. PazpaboTeHn ca YeTUpu CMMYNaLMOHHN MOeNa Ha peasiHh TeOMETPUYHK, CTPYKTYpU
npeapasnosniokeHn KbM 3aryba Ha YCTOMYMBOCT WM Ca aHaaM3MpaHW OCHOBHUTE
rnoKasare/in Ha U3Kb/1YBaHe.
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3. Pa3paboTeHO € KOMMJIEKCHO M3cnefBaHe, Ha 6a3a Ha Bb3MOXXHOCTUTE B COPTYEpHUTE
naketmt TOSCA n Optimus, Ha pa3MYyHU CTpaTerMm 3a KOMMIOTbPHA CTPYKTYypHa
ONTUMM3aLMA, U3NOoN3BaLla CUMyNaUMOHHUTE MOAENN KaTo METOZ Ha BUPTYa/IHOTO
VHXEHEPCTBO.

4. Pa3paboTeHNTe MeTOAM W MOLXOAW Cca anpobupaHy B peLleHus Ha OMTUMU3ALMOHHU
3afauMm CbC 3aryba Ha YCTOMUMBOCT, KakTO OT MpakKTuKata, Taka U XapaKTepHW
TEOPETUYHMN NPUMEPU C BOAELLM KOMEPCUANTHI NPOLYKTW.

5. PeayntaTnte OT NPOrHo3uTe Ha 06y4eHnTe HeBPOHHM Mpexxn (NN) KaTto nosegeHue Ha
06eKTa Ha MOAenvpaHe ca Ba/IMAMPaHN B CbINOCTaBKa C pe3ynTaTuTe OT CreLmanm3vpaH
aHanms.

6. OLeHKa 3a CTerneHTa Ha JIMYHOTO yJacTue Ha McepTaHTa B MPUHOCUTE.

Cuntam, Ye HanpasBeHWTe W3CNeABaHUA, CUMyNauuu, MONMYyYeHU pe3ynTatu u
NPUHOCK B AUCEPTAUVOHHUA TPy Ha mar. uHX. Yasgap CtaBpeB ['eoprves ca IMYHO
Heroso feno. Tosa ce MOTBbPXKAaBa U OT Ny6/MKauumnTe My, KOUTO Ce€ KOMEHTUPAT B
cnejpallaTa TouKa.

7. MpeueHKa Ha Ny6nnKauunTe Mo AUCePTaLMOHHUS TPYA: 6POiA, XapaKTtep
Ha M3gaHusATa, B KOUTO ca oTredataHu. OTpaxeHue B HayKaTa — W3Mosi3BaHe U
LUMTMpPaHe oT APYrun aBTopw, B APYrn nabopaTopumn, CTPaHu 1 np.

Mo TemaTa Ha AuMcepTaumaTa [LOKTOPaHTLT MMa 5 ny6nmkaumu, OoT KouTo 1
caMoCToATeNIHA, a B OCTaHamMTe 4 e nbpeuM asTop. [lBe OT nybankaumMmTe ca B
,Db/ITAPCKO CrucaHWe 3a WHXEHEPHO MpPOeKTMpaHe®, a Apyrute ca B COOpHMUM C
AOKNaay OT Hay4yHU KOH(hepeHUMn 1 B roguilHmka Ha TY-Codms. KbMm gucepraymsTa ca
MPUNOXEHN N PerncTpaLmm Ha NnaTeHT U Nosie3eH Mojer.

He ca npeactaBeHV [aHHW 3a UWATMpPaHUs Ha nybnvkaumute. Cuutam, ue
KONMMYEeCTBOTO Ha NybmKaumnTe e JoCTaTbYyHO 3a NpuaobmusBaHe Ha obpasoBaTte/iHaTa U
Hay4yHa CTerneH ”“[JOKTOpP” W nNpeAcTtaBd B ronsama CTereH npoueca Ha pabota u
nocTurHaTuTe pesyntatv. HaykOMeTpuyHUTe MnokKasaTesin HaABuLIaBaT W3UCKyemuTe
TakvBa 3a NH 5.1.

8. OueHKka Ha CbLOTBETCTBMETO Ha aBTopedepaTa C M3MCKBaHUATa 3a
M3roTBAHETO My, KakKTO W Ha afeKBaTHOCTTa Ha O0Tpa3siBaHe Ha OCHOBHUTE
MOJIOXKEHUA N NPUHOCUTE Ha AUcepTauMOHHUA TPYL.

MpeacTaBeHMAT OT AOKTOpaHTa aBTopedepaT KbM AucepTauusita e B 06em oT 32
CTPAHULUM W afleKBaTHO 0TpassiBa LenuTe, 3afaunTe, CbAbPXKAHWETO MO [/laBu M
MOCTUrHATUTE TMPWHOCKM B AWUCEPTALUMOHHUS Tpyd. ABTOpedepaTbT € MOArOTBEH U
0hopMeH CbIMACHO M3NUCKBaHMATA Ha TY-Cotms M cumTam, 4e GE3CMOPHO HOCK
CbLLECTBEHMTE YepTU Ha AMCEPTAUMOHHMS Tpyd W OTpassBa B NOAxoAsu, o6eMm 1 Mo
KOPEKTEH HaUMH HErOBOTO ChbPXKaHNE.
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9. MHeHuMs, NPenopbKM 1 GENEXKN.

[CepTaLMOHHMAT TPy CBUAETENCTBA 3a MO3HaBaHe Ha NpegmeTHaTa 061acT oT
aBToOpa 1 [jaBa Bb3MOXKHOCT 3a Pa3BUTME Ha NOCTUrHATUTE Pe3ynTaTil U MPaKTUYECKOTO
M NPUJIOXKEHNE.

Mo3B0ONIsSiIBaM CU [a OTMNpaBs HAKOW GeNleXXKN KbM npefcTaBeHaTa pabora:

- B mTepaTypHUTEe WU3TOYHMUM ca BKAOYeHW 4 OT nybnvkayuute no
AncepTaumaTa, KoeTo He cumMTaM 3a NpasusiHo;

- OOVMKHOBEHO [b/TbI XYAOXECTBEH WM HayyeH TeKCT (KHUra, MoHorpagus,
aucepraums, ctatna u 4p.), B KOUTO uma BbBefeHne/YBof, 3aBbplLuBa Cfief, OCHOBHOTO
M3NOXEHNE CbC 3ak/oyeHMe, KakBOTO TyK /mMncea. B TO3M CMWCHA, BMbKBaHETO B
paboTaTa Ha Makap M MHOro KpaTko 3ak/touyeHue 6M Npuaano Mo-3aBbplueH BuA Ha
ANCePTaLMOHHNA TPYA,.

Bux npenopbyana Ha [OKTOpaHTa [OKTOpaHTa fa pa6oTM B MNOCOKa Ha
pa3npocTpaHeHe Ha Hay4dHUTe CU Pe3ynTaTu B UYXKAECTPaHHU WU3AaHWs, KOETO Lie
[0Befle 1 10 NO-LUMPOKa NY6ANYHOCT, @ 0TTaM M LUTUPYEMOCT Ha HayyHaTa NPoAYyKLWS.

N3KkazaHUTe GENMeXKW W MPenopbka B HMKAKbB C/yyaidi He OMasioBaaBaT
NOCTUrHATUTE B AUCEPTALMOHHMA TPy Pe3ynTaTi U NpUHOCK. LISNOCTHOTO MW MHeHwMe
3a ANCEPTaLMOHHUS TPY/ € MONOXMTENHO - aKTyasHa TeMaTuka, OpUr1HaieH MOAXOA,
[06pe CTPYKTypMpaHa paboTa C BUCOKO KaueCTBO Ha UMOCTPATUBHUS MaTepuan.

10. 3aK/lOYeHWe C sicHA MOMOXWTENHA WM OTpULaTeslHa OLEHKa Ha
AUCePTaLMOHHMA TPYA,

KpaliHaTa Mi OLeHKa OTHOCHO CbAbPXXaHWETO N NMPUHOCUTE Ha AMCEepTaLUOHHMWS
TPy e nonoxutenHa. Cumtam, yYe NpeACTaBEHUAT AMCEPTALMOHEH TPYZ OTrosaps Ha
N3NCKBaHMATA Ha 3aKOHa 3a pasBUTME Ha akaJeMUYHUA CbCTaB B Peny6nvka bouarapus,
Ha NpaBuHMKa 3a HErOBOTO MPUIOXEHME, KaKTO M Ha U3MCKBaHUATA 3a NpMAo6MBaHe Ha
obpasoBaresiHaTa M Hay4yHa CTeneH ,,JOKTOp” B TeXHUYeCKn YHuBepcuTet - Cotus.

["0pen3noXeHoTo MW [aBa OCHOBaHME da Npenopbyam Ha yBaXkaemoTo Hay4Ho
Xypy fa npucban obpasosaTenHara M Hay4Ha CTeneH ,,[JOKTOP” Ha Mmar. MHX. Yasaap
CraBpeB [eoprveB B HayyHa o06nact 5. TexHWYeCKM Hayku, NPOGeCUOHaIHO
HanpasneHne 5.1. MallUMHHO MHXXEHEPCTBO. HayyHa creumanHoct 02.19.08. AnHamuka,
AKOCT W HafleXXAHOCT Ha MaLUVHWTE, YpeanuTe, anapaTute U cUCTEMUTE.

Codna, 17.06.2024 r. PeLgeH3eHT:
/npo. a-p nHxX. KOnusaHa Asoposa/
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REVIEW

of a dissertation for awarding the educational and scientific degree "Doctor"

Scientific area: 5. Technical sciences
Professional field: 5.1. Mechanical Engineering

Scientific specialty: 02.19.08 Dynamics, strength and reliability of machines, appliances,
devices and systems

Author: M.Sc. Eng. Chavdar Stavrev Georgiev

Dissertation topic: Research and Optimization of Mechanical Structures with Sudden
Loss of Stability

Reviewer: Prof. Dr. Eng. Juliana Javorova Georgieva, UCTM Sofia

1. Relevance of the problem developed in the dissertation in scientific and
scientific-applied terms.

The dissertation examines the application of virtual engineering and computer-
aided design for the analysis and optimization of mechanical structures at risk of sudden
loss of stability. The work focuses on the study of various simulation models based on
the finite element method and computer structural optimization for solving buckling
optimization problems, both from practical applications and typical theoretical examples
using leading commercial software.

Innovative methods and approaches are proposed for optimal dimensioning and
enhancing the stability of structures and components subjected to compressive loads,
which provide a high degree of reliability in solving complex industrial projects. All of
this predetermines the relevance and significance of the research in both scientific and
applied aspects.

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

A total of 95 literary sources in English, German, Bulgarian and Russian have
been studied within the framework of the dissertation work, 86 of them are in Latin and 9
in Cyrillic.

In the literature survey, the concept of loss of stability was clarified and the most
common types of loaded structures at risk of loss of stability were analyzed. Different
types of computer-aided design systems are examined, as well as the processes and
methods of virtual engineering, product life cycle management, and the concept of a

6/10



digital twin. A brief description of the development and theory of the finite element
method is presented.

The literature review ends with conclusions, from which logically follow a precise
formulation of the purpose and tasks of the dissertation. My general impression of the
literature survey is that the PhD student knows the researched matter well, handles
literary facts competently and has a good knowledge of the state of the problem. The
literature review itself is sufficiently complete and provides the necessary overview of
the research.

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

In the dissertation, an investigation based on the finite element method was carried
out concerning mechanical structures prone to sudden loss of stability. Simulation models
of such structures have been developed.

Simulation methods for structural optimization are investigated and methods for
optimizing models with loss of stability are identified.

The theoretical research method, the comparative analysis method, and the
validation method were also used for some of the results.

| consider that the chosen methodology of scientific research and simulations is
suitable for the set goal and tasks of the dissertation work and allows the proof of the
results achieved.

4. Brief analytical description of the nature and assessment of the credibility
of the material on which the contributions of the dissertation are based.

The dissertation is organized into 6 chapters and a volume of 133 pages, contains
87 figures and 9 tables. In the first chapter, a literature review is presented, which ends
with a clearly formulated goal, and the tasks of the work follow logically from it. The
second chapter is devoted to the analysis approaches and investigation of the loss of
stability with FEM. The accuracy of the calculations has been verified. Four simulation
models of different structures prone to loss of stability were developed, and for one of
them a comparison was made with a real industrial sample. In the third chapter, various
strategies (based on the capabilities of the TOSCA and Optimus software packages) for
computer structural optimization are presented, as well as approaches for optimizing the
models with loss of stability including topology of structures under different boundary
conditions and optimality criteria. In the fourth chapter, the solutions of five different
optimization problems with loss of stability are shown. On this basis, a new methodology
and classification has been developed with potential applicability in solving complex
industrial tasks for dimensioning structures and components subjected to compressive
loads. The fifth chapter deals with the possibilities of using artificial intelligence and
machine learning in finite element numerical simulations. Here, a new methodology for
using neural networks and artificial intelligence to predict simulation results with loss of
stability is tested also a continuous learning test version is presented. In the sixth chapter,
a summary of the obtained results is made and the contributions of the dissertation are
presented.
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The dissertation thesis can be considered as a very successful attempt to apply
computer-aided design and virtual engineering (study of simulation models based on
FEM and computer-aided structural optimization) for the analysis and optimization of
mechanical structures at risk of sudden loss of stability.

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

The results of the conducted research contain the following more significant
scientific-applied and applied contributions.

Scientific-applied contributions:

1. A new methodology and classification has been developed on the basis of the studied
samples and the obtained optimization results, of the approaches in dimensioning
structures and details subjected to compressive loads with a high degree of reliability
when solving complex industrial projects.

2. An innovative method for using neural networks (NN) and artificial intelligence to
predict buckling simulation results without having performed real specialized analysis
through simulations was created.

3. The developed innovative method is tested using neural networks to predict simulation
results with loss of stability by being able to upgrade and complement an already trained
algorithm (continuous learning), to increase the accuracy of the results and faster
convergence between the predicted and simulated variants.

Applied contributions

1. The specifics are presented and a summary of the analytical approaches and
investigation of the loss of stability with the finite element method is systematized. The
basic concepts and mathematical formulations for calculating the critical force are
considered.

2. Four simulation models of real geometric, structures prone to loss of stability were
developed and the main indicators of buckling were analyzed.

3. Based on the capabilities of the TOSCA and Optimus software packages, a complex
study of different strategies for computer structural optimization using simulation models
as a method of the virtual engineering has been developed.

4. The developed methods and approaches are tested in solutions of optimization tasks
with loss of stability, both from practice and typical theoretical examples with leading
commercial software products.

5. The results of the predictions of the trained neural networks (NN) as the behavior of
the modeling object are validated against the results of specialized analysis.

6. Assessment of the degree of personal participation of the doctoral student
in the contributions.

| consider that the research, simulations, obtained results and contributions in the

dissertation work of M.Sc. Eng. Chavdar Stavrev Georgiev are his personal work. This is
also confirmed by his publications, which are commented on in the next section.
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7. Assessment of publications on the dissertation work

On the topic of the dissertation, the doctoral student has 5 publications, of which 1
is like a single author, and in the remaining 4 he is the first co-author. Two of the
publications are in the "Bulgarian Journal of Engineering Design”, and the others are in
Proceedings of scientific conferences and in the Annual of TU-Sofia. Patent and utility
model registrations are also enclosed to the dissertation.

No citations are known for the publications provided. | consider that the amount of
publications is sufficient for the awarding the educational and scientific degree "Doctor"
and represents to a large extent the work process and the results achieved. Scientific
indicators exceed those required for PF 5.1.

8. Assessment of the compliance of the Abstract with the requirements for its
preparation, as well as the adequacy of reflecting the main points and contributions
of the dissertation work.

The Abstract of dissertation submitted by the doctoral student has a volume of 32
pages and adequately reflects the goals, tasks, content by chapters and the contributions
achieved in the dissertation work. The abstract has been prepared and formatted
according to the requirements of TU-Sofia and | consider that it undoubtedly bears the
essential features of the dissertation work and reflects its content in an appropriate
volume and in a correct manner.

9. Comments, recommendations and remarks.

The dissertation testifies to the author’'s knowledge of the subject area and provides
an opportunity to develop the achieved results and their practical application.

| would like to make some notes on the presented work:

- | consider it incorrect that the literary sources include 4 of the dissertation
publications;

- Usually a long scientific text (monograph, dissertation, article, etc.), in which
there is an Introduction, ends after the main exposition with a Conclusion, which is
missing here. In this sense, including in the work even a very short Conclusion would
give a more complete look to this doctoral thesis.

Furthermore, | would recommend the doctoral student to work for spreading his
scientific results in publications abroad, which will lead to wider publicity, and hence
citations of the scientific production.

The remarks and recommendation do not in any way affect the significance of the
results and contributions achieved in the dissertation work. My overall opinion of the
dissertation work is positive - topical subject matter, original approach, well-structured
work with high quality of illustrative material.
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10. Conclusion with a clear positive or negative assessment of the dissertation
work.

My final assessment regarding the content and contributions of the dissertation
work is positive. | consider that the presented dissertation meets the requirements of the
Law on the Development of the Academic Staff in the Republic of Bulgaria, the
Regulations for its application, as well as the requirements for obtaining the educational
and scientific degree "Doctor" at TU - Sofia.

The above gives me reason to recommend to the respected Scientific Jury to award
the educational and scientific degree "Doctor” to M.Sc. Eng. Chavdar Stavrev Georgiev
in Scientific area 5. Technical sciences, Professional field 5.1. Mechanical Engineering,
Scientific specialty 02.19.08. Dynamics, strength and reliability of machines, devices,
apparatus and systems.

Sofia, 17.06.2024 Reviewer:

/ Prof. Dr. Eng. Juliana Javorova/
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