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PEUEH3UA
MO KOHKYPC 3a 3aeMaHe Ha akaAeMmnyHa AJTbXHOCT "npodecop” no
npodecnmoHanHo Hanpasnexue: 5.1. MalwmHHO WHXXEHepCTBO,
Hay4Ha cneuyunanHocT: CTpouTenHa MexaHvka U CbnpoTUBIEHUE Ha Martepuanurte

obsBeH B 1B 6p. 101 o1 27.11.2025 .
C KaHAnpaT: aou. A-p uHX. Hukonan iumurpos Hukonos
PeueHseHT: npod. a-p uHx. Banepu ManuHos CTounos

1. OBLUM NONOXEHUA U BUOTPADUYHU OAHHU

Aou. a-p nHx. Hukonaim Anmutpos Hukonos e poaeH Ha 23.11.1976 B rp. Cocpusi. 3aBbpLuBa
cpeaHo obpasosaHue npes 1994 r. B 4-to COY B rp. Cochus.

BucweTto cu obpasosaHue 3aBbpluBa npe3 1999 r., cneunanHocT [IBMraTenn ¢ BbTPELLUHO
ropeHe B TY - Cochus.

Mpuet e 3a goktopaHT B TY — Codus npe3 2001 r. 3awmTaBa AOKTOpCKa AucepTaums Ha
17.11.2004 r. (Qunnoma Ne 29501/30.01.2005 r.

W3bpaH e 3a acucteHt (11.2004 r.), rn. ac. (03.2025 r.) n poueHT (06.2010 r.) B KaTeapa
CbnpoTtueneHne Ha Matepuanute. [locnegosaTenHo e n3bupaH 3a P-n Ha kaTegpa
Cbnpotusnexne Ha maTtepuanute (2011 — 2015 r.), 3am.-aekad no HMA Ha ®T (2015 -2019r.) u
3am.-pbkosoguTten Ha HAC (o1 2019 r.).

KoHKYpCbT 3a akagemMuyHaTa [ONbXKHOCT AMbXHOCT "npocecop” No npodecuoHanHo
Hanpasnexne: 5.1. MalnHHO WHXEHepCTBO, HayuHa cneuvanHocT: CTpoUTEenHa MexaHuka W
CbNpOTUBNEHNE Ha MaTepuanuTe e MHUUMpaH oT kaTegpa MexaHuka ¢ MpoTokon Ne 23./17.09.2025
r., noakpeneH c pewexne Ha POC (Mpotokon 36/01.10.2025 r) u npuet ot AC (MpoTokon
12/29.10.2025 r.). KoHkypcbT e o6siBeH B [1B 6p. 101 oT 27.11.2025 r.

2. OBLLO ONUCAHME HA NPEACTABEHUTE MATEPUANU

KananpaTsT yyacTBa B KOHKypca C:

- 10 HayyHn Tpyna, pecbepupaHu W WHOEKCUPAHU B Scopus, PpaBHOCTOMHWU Ha
xabunutaunoHeH Tpya,;

- 12 HayyHn nybnukaumm B n3paHMs, KOUTO ca pedepupaHu WHOEKCUPaAHN B
CBETOBHOWU3BECTHW 6a3n AaHHK C HayYHa MHGOPMALMS;

-9 HayyHn nybnukauun B HepedepupaHu CrMcaHus C HayyHo peueH3npaHe wunu B
PE€AaKTUpaHW KONEeKTUBHW TPyAoBe, 2 OT KOUTO ca B U3[aHUSA, KOUTO HE ca BKIIOYEHU B
pedepeHTHUA cnucbk Ha HALMA,

- 1 yHUBEPCUTETCKN YYEOHUK;

- 4 yHMBepcuTeTCKM y4ebHN nocobus:;

- 5 Hay4yHouscnegoBaTerncku paspaboTkn, OT KOUTO:

o 3 KaTo y4YaCTHWUK B HALMOHASHW Hay4YHU NPOEKTH;
o 1 KaTo y4yacTHUK B MeXAyHapOoAeH Hay4YeH NpoekT;
o 1 kaTo pbKOBOAMTEN Ha HaUMOHArNEeH HayyeH NPOEeKT Ha CTOWHOCT Hag 30000 ne.

KaHamaaTsT e npeacraBun 4OKYMEHTH, Ye:

- € pbKoBOAUTEN Ha 1 3aWMTUN 4OKTOPAHT U CbPbKOBOAUTEN Ha oLle 1;

- € BOAWN nekuuu 3a nocneaHuTe Tpu roguHn B 6bNrapcku YyHUBEPCUTETU, akpeanTupaHm
oT HAOA;

- Uma 57 uuTUpaHusA, OT KOUTO 47 B HayYyHU WU3LaHus, pedepupaHn U UHOEKCMPAHU B
CBETOBHOU3BECTHM Ba3n aaHHW ¢ Hay4yHa uHdopmauma u 10 B HepedepupaHu cnucaHns
C Hay4HO peueH3npaHe;



- € Yy4acCTHUK B eKunu oT ncneposaTenu ¢ ny6nukysaHmn 3 3asiBkU 3a NaTEHT UMW NONe3eH
MOAen, kaTo eaHaTa e cbe cTaTtyT European Patent.

- € YYaCTHUMK B eKun oT uscnegosarenu ¢ 1 npu3HaTa 3asiBKu 3a noneseH moaern.

OT npepocTtaBeHuTe MaTepuanu u AOKYMEHTH:

- He peueH3upam Tpyn M6 ,HayuHouscnepnosarerncka aeiHOCT 1 pa3BUTME Ha YOBELLIKMUS
KanuTan B TexHuyecknsa yHuBepcuteT — Codms®, 8 KOSMmMo cbm cbasmop;

- Heé peueHsnpam Tpypose 18 u 19, kouto ca ny6nukyBaHW B W3AaHWUS, W3BBH
pedepeHTHMA cnucbk Ha HALU;

- He peueH3upam yyebHuUTe nocobus E24.2 u E24.3, kouTo ca cnpaBOYHU MaTepuanu u
He ca peueH3upaHu;

- Mpuemam na peueHsupam yvyebHuka E23.1, koitTo uma ISBN, HO HAMa peLieH3EHT,
nopaan akTyarHocTTa Ha TemaTtukara, MbfHOTO CbOTBETCTBME C yYebHaTa nporpama u
BMCOKOTO Ka4eCTBO Ha npeAcTaBeHUss MaTtepuman;

- Npuemam na peueHsupam yyeb6Hoto nomarano E24.4, koeTo e oHnaiiH usnavue 6es
ISBN 1 peueHseHT, Ho MMa NpMHOC 3a YCBOSIBAHE Ha mMaTepuana oT CTyAeHTUTe.

3. OBLIA XAPAKTEPUCTUKA HA HAYYHOU3CNEONOBATEJICKATA U
HAYYHONPUNOXHATA AEMHOCT HA KAHOUOATA

B npuetute 3a peueHsupaHe 28 ny6nukauMm HayyHouscregoBaTenickata U
Hay4YHONpUNoxHaTa A4eiHOCT Ha KaHanaaTa MoXe a ce OKpYnHU B 7 060Cco6eHn rpynu:

3.1 BnusiHme Ha KOpO3usiTa BbPXy MeXaHUYHUTE CBOMCTBA Ha CTOMaHaTa (B1-B6, N2,

1, 8 6pos)

B ny6nukauus N1 e HanpaBeH 0630p Ha OCHOBHUTE METOAM 3a noAroToBKa Ha Koposupanu
NPOGHN Tena 3a MexaHWYHO W3NUTBaHe. AHanM3MpaHu ca OCOBEHOCTUTE, NpeaMMcTBaTa W
HefoCTaTbUuMTE Ha pasnuWyHM MEeTOoAM 3a nornyyaBaHe Ha yckopeHa koposus. [peactaBeHu ca
OCHOBHM Hacoku 3a 6baella uscnegosarerncka paboTa.

B nybnukaums B1 ca npeactaBeHu pesyntaTute OT u3criegBaHe Ha ABe Mapku
KOHCTPYKLMOHHA cToMaHa — S235JR (ropetlo BanuyBaHu npbTu) u S235JRC (CTyaeHO usternexHu
(kanubposaHu) npbTK). MonyyeHn ca kpuBUTE Ha AedopMUpaHe NpU ONMbH, NPOLEHTHaTa 3ary6a
Ha Terno u CKopocTTa Ha 3aryba Terno Ha Aata martepuana. AHanu3upaHu ca pasnukute B
MeXaHW4YHUTE U KOPO3MOHHMTE CBOMCTBA, KOUTO Ce Ab/MKAT OCHOBHO Ha pasnuyHaTa MexaHu4Ha
obpaboTtka. HanpaBeH e W3BOABT, Ye BPEMETO 3a BRWUsIHME Ha KoposusTa (6 ceamuun) BbPXY
MexaHU4yHUTE CBOWCTBA € HeAOoCTaTb4HO.

B ny6nukauun B2, B3, B4, B5 u B6 ce pasrnexga cb3gaBaHe Ha CTeHA 3a YCKOPEHM
KOPO3MOHHW W3NUTBaHUA 4pe3 NepuoaMyHO noTansiHe B COMEH pas3TBOP B CbOTBETCTBUE CbC
craHgapt EN ISO 11130:2018 (B2); nonyyeHu ca u ca aHanuaupaHu KpuesuTe Ha aedopMupaHe Ha
Matepvana npu onbH Npean U crnej KOpo3MOHHOTO Bb3geincTeue (B3); yctaHoBeHO e, 4e
TpeTupaHeTo Ha maTepuana no metoga ot B2 3a 52 gHu Boau Ao 6nusbk edekT (kaTto
NOBbPXHOCTEH pened, 3aryba Ha Terno, SAKOCTHO-AedOopMaLMOHHU CBOWCTBA) cnpsiMo npoba
npectoana 25 roanHu B ectecTBeHa atmMocdepa (B4); koHCTaTUpaHO € BNUAHMETO Ha HavanHus
AnameTbp BbpXy KpuBaTa Ha fehopMupaHe Ha maTepuana npu onbH U AKOCTHUTE napameTpu (BS);
npennoxeHa e metoauMka 3a npecmsaTaHe 3arybata Ha anameTbp 0e3 usmepsaHe, camo NoO
MHOpMaLMa 3a HEKOPO3UpanNusa MmaTtepuan u Ypes U3NUTBaHe Ha OMbH Ha KOpo3upanua matepuan
(B5); nscneasaH e MexaHW3MbT Ha KOPO3usA 1 chopmaTa Ha KOPO3MOHHUTE NOBPEaAU NpU CTOMaHU
S235JR n S235JRC c npobu ¢ anametbp 6 mm. YcTaHOBEHO €, Ye hopmaTa Ha KOPO3NOHHUTE
NOPaXXeHNSA € MHOro pasnuyHa npu asete ctomanu (B6).



B ny6nukaumsa 02 e onpepeneH AeopMaUMoHHUAT Moayn G Ha ctomaHa S235JR no agsa
PasNiH1 MeToaa — Ypes uanuTBaHe Ha OMbH U Ha ycykBaHe. MonyuyeHuTe pe3yntaTu ca MHOro
Brmsku (pasnuka nog 2%), koeTo fOKa3Ba TOYHOCTTA Ha “3nonsesaHuTe METOAMN U cCpeacTBa.

3.2 MexaHU4YHU CBOWCTBA Ha aAUTUBHO npousseneHu paetannu (B7-B8, M3-7, 7 6pos);

B nybnukauua '3 e HanpaseH nuTepatypeH 0030p Ha NPUHUUNUTE U TEXHONoruuTe 3a
aANTMBHO NPOWU3BOACTBO, C AKUEHT BbpXy npoueca FDM (TexHonorus 3a €KCTPYAMBHO MOCINONHO
nsrpaxgaHe). MNybnukauus 4 npeacrassa cbagageHaTta 3a HY>XAWTe Ha AOKTOopaHTypaTa aguTMBHaA
poboTusnpaHa npon3BoacTBEHA cucTema (ARMS), 6asupaHa Ha uHaycTpuaneHn pobotr KUKA c
LIeCT cTeneHn Ha cBoboaa. MNpeaHasHauyeHMeTo 1 e 3a Npou3BOACTBO Ha form-fit joints — kpenexHu
€NIEMEHTU, NPUHTUPAHN ,Ha MACTO" W MpUTEeXaBall HeoBXOAUMUTE SKOCTHO-AEOPMALUOHHM
cBoicTBa. TecToseTe ¢ Npo6HYM Tena ¢ reomeTpus no ISO 527-2 nokasearT, Ye cTaHAapTHUTE chopmu
W pasmepu ca HeonTumanHu 3a U3non3BaHus NPOU3BOACTBEH NPOLIEC M 3a N3NON3BAHUS AMAMETbP
Ha ekcTpyaupauwata giosa. Ctatusa 5 nonynspusupa paspaboTBaHeTo Ha HOBa reomMeTpusa Ha
npobHWUTe Tena 3a uanuTBaHe Ha onbH. TenaTa ca n3paboteHn ¢ koHBeHumoHaneH FDM npuHTep.
KoHcTaTpaHo e 3HauuTenHo no-go6po noseaeHWe Npu U3NUTBaHe Ha OMbH CMPSAMO KOHTPOJTHU
rpynu ctaHgapTHu npobHu Tena.

B cTatua 6 e uscnegsaHo BAMAHWETO Ha Pa3nuUyYHM napameTtpu Ha FDM-npoueca Bbpxy
SIKOCTTa Ha ONMbH Ha n3paboTeHuTe NpobHM Tena. MpoBeaeH € MHOroakTOpPeH eKCNEPUMEHT C Haii-
BaxHuTe 10 TexHonornyHu napameTbpa Ha npoueca FDM. MpeanoxeH e mogen 3a NPOrHO3HO
onpeaensHe Ha AKOCTTa Ha OMbH B 3aBMCUMOCT OT TE3U NapameTpu.

Cratus B8 npepctasa uscneasaxe, uenswo aa onpegenu Han-gobparta kombuHauus ot
napameTpn Ha FDM-npoueca, 3a nonyyaBaHe MUHWManHa rpanaBoCT Ha MNOBBLPXHUHUTE Ha
NPUHTMPaHUTE AeTailnu. YCTaHOBEHM ca ABe KOMOUHALMM OT napamMeTpu, KOWTO AaBaT Hail-manka
rpanaBocT. lNony4YeHa e 3aBUCUMOCT MeXay rpanaBocTTa M HaKMoHa Ha NOBbPXHOCTTA NpW ABe
pPas3nnYyHN BUCOYMHWN HA NPUHTUPAHUS CMOW.

Cratua ['7 aHannampa BNUSHUETO Ha TEXHOMOTMATA Ha NPOU3BOACTBO (LunpuLoBaHe u FDM-
NPUHTUPaHE) BbPXY MEXaHUYHWUTE CBOWCTBA Ha hunameHT oT PLA. YcTaHOBEHO e, Ye MexaHU4YHuTe
ceoictBa Ha FDM-npuHTMpaHnTe aeTaiinHu MoraT Aa A4OCTUrHaT TE3N Ha CYpoBUA (PUnameHT camo
npu onTMManHW napameTpu Ha npoussoacTBeHUs npouec. LUnpuusaHuTe NnpobHu Tena nokassaT
AKOCT M eNacTUYHOCT eHaKBa C Ta3u Ha CypoBMuS MaTepuarn.

Mybnukauua B7 npeactaBa pesyntatute OT u3cneaBaHe Ha AKOCTHO-AedOopMaLUOHHUTE
CBOWCTBa Ha fgeTainu ot nonnamug PA12, NpuHTUPaHN Ypes3 CenekTMBHO Na3epHO CUHTepoBaHe
(SLS) npu Tpu pasnuyHu opueHTauum Ha crnoesete (0°, 45°, 90°) cnpAMO HaabXHaTa OC Ha
AeTainna. YCTaHOBEHO €, Ye NPUHTUPaHUTE AeTaiim MMaT MHOrO BUCOKO KayecTBO, BNUAHMETO Ha
opueHTauuATa Ha crnos e cnabo, a noBeAeHNETO Ha U3NUTaHUTe AeTanu e nogobHo Ha ToBa Ha
XOMOreHHM 1 U30TponHM oBpasum OT CbLuUs MaTepuan.

3.3 YcykBaHe Ha TenoBe u npbth (M, M2-13, 3 6pos);

B nybnukauma 12 e HanpaBeH aHanuW3 Ha TEXHUYECKU M3UCKBAHMA U CblLUECTBYBaLUUTE
pelleHus 3a u3nuTeBaHe Ha ycykBaHe, hopMynupaHa e KoHUenuus u e cb3gapeH cteda. B M3 e
npeanoXeHa meToAuka 3a NpoBeX[aHe Ha M3NUTBaHe Ha yCcykBaHe CbC cTeHAa. [MonydyeHa e
KpuBaTta Ha gedopmMmupaHe npu ycyksaHe Ha apMnpoBbYHa cToMaHa S235 ¢ guameTbp 6,5 mm.

B nybnukaums M e HanpaBeH aHanu3 Ha HanpexenusaTa u gecdopmaumuTe nNpyu B3aNMHO
yCyKkBaHe Ha CTOMaHeHu Tenose ¢ anametsvp 4 mm. PaspaboTeH n BanuaupaH e moaen no metoaa
Ha KpanHUTE eneMeHTW, NoAXOAsAL, 3a CUMyNMpaHe Ha ronemMu nnactudHuM aedopmauuu.
M3cneaBaHu ca MakCMManHUTe U oCTaTbYHUTE HanpeXeHWs. YCTaHOBEHO €, Ye Npu marnka cTbnka
Ha B3aUMHO yCykBaHe, HanpexXeHusTa NpesuLLaT rpaHuLaTa Ha npoenaysaHe Ha matepuana Haj
ABa nbTu. OCTaTbYHUTE HANPEXEeHUS UMAaT CIOXHO pasnpeaeneHne, Ho CpeaHUTe UM CTOMHOCTH

ocTaBaT B TeCEH AManasoH.
3.4 anuTBaHe Ha maTepuanu npu Bucoku Temnepartypm (B9, M4-r15, 3 6pos)



B nybnukaums 14 e pasrnegaHo NOBEAEHMETO Ha MmaTepuanuTe npu NOBULLEHU
TEMNEpaTypu 1 NPpoMeHNMBO HaToBapBaHe. [afieHn ca Hal-yecTo W3NON3BaHuUTe Kputepuun 3a
OLieHKa Ha noBeAeHNETO Ha maTepuanuTe B YCrOBUATA Ha MbM3eHe U ymopa. OnucaHu ca mogenu
3a NPOrHO3MpaHe Ha pecypca npu eAHOBPEMEHHO MPOTUYALLM NPOLECH HA MbA3EHe U ymopa u e
npeanoxeHa meToauka 3a oLieHka Ha pecypca Npu Teaun yCrioBus.

B ny6nukauus 15 e npeacrasena cuctemal/creHa 3a M3anuTBaHe Ha matepuanu, paboTteLim
NpU NoBULLIEHa TemnepaTypa U NPOMEHNMBO HaToBapBaHe. [peacTaBeHn ca OTaAenHuTe mMoaynu —
n3nuTaTeénHa MaluHa, HarpesaTenHo YCTPOWCTBO, 3axBalyaluy enemMeHTH, BbanpuemaTteny 3a
cuna, Temneparypa v aechopmanuu 1 MoAyn 3a ynpasneHue Ha M3nuTeaHeTo. CuctemaTa Moxe aa
Obae usnonasaHa 3a onpeaensiHe MexaHUYHUTE XapaKTepuCcTUKU Ha maTepuanuTe npu LMKINYHO
HaToBapBaHe Ha onbH U TemnepaTypu Ao 1100°C.

B nybnukauns B9 e nonyyeHa ekcnepumeHTanHo NPOrHo3Ha KpuBa Ha ymopa 3a Ten oT
MaTtepuana Inconel 600 npu Temnepatypa 700 °C u koecduumeHT Ha acumeTpusi 0.5. W3nonasaHa
e cuctemara ot ['15 npu WwecTcTbnkoBa cxema Ha HaTosapsaHe npu 290 000 umukbna. MpeanoxeHa
€ MEeToAMKa 3a NporHosupaHe Ha KpuBaTa Ha yMopa 4pe3 YCKOPEHW TECTOBE NPU AUCKPETHO
HapacTBaHe Ha HaToBapBaHETO.

3.5 MoaenupaHe Ha 3b6Ha nomna (B10, 3-1 n 3-2, 3 6pos)

Cratus 3-1 npeacraes paspaboTeHus AsyusmepeH CFD moaen 3a uscnegsaHe Ha aebuta
Ha nomnata BbB (PYyHKUMA Ha napameTpuTe YECcToTa Ha BbLPTEHE M HansraHe. TeopeTuuyHuTe
pe3yntatu ca BanuaupaHu ekcnepumeHTanHo. lNMpeanoxeHa e MeToauka 3a OTYMTAHE BIIMAHUETO
Ha n3nyckatenHuTe kaHanu 4Ypes3 KOpekuus Ha wupuHaTa Ha 3bOHWUTEe Konena. [NonyyeHo e MHOro
A0OPO CbBNageHne mMexay TEOPETUMHUTE U eKCIepUMEHTanHUTe pesynTaTi.

Cratua 3-2 npeacraesi nogobpeHa Bepcus Ha asymepHus CFD moaen ot 3-1, B KOATO Mo
OpUrMHaneH Ha4yvH ca MoAenvupaHu pasToBapBaluTe kKaHanu Ha nomnaTta. M3cneaBaHo e TAXHOTO
BNusHWe Bbpxy paboTtata Ha nomnara. NonyyeHuTe pesynTaTi ca BanuaupaHu C eKCnepuMeHT,
Nnpu KOETO OTKIMOHEeHuEeTOo e nopa 2%.

Cratua B10 npeacrass pesyntatuTe OT TEOPETUYHO W eKCMepUMEeHTanHo uscneasaHe Ha
BNMUAHMETO Ha paguanHaTta xnabuHa Bbpxy NPOU3BOAMTENHOCTTA Ha KOHKpeTHa 3bOHa momna.
CpaBHUTENHUAT aHanuW3 nokasea pas3nuku B AuanasoHa oT -6,44% no 2,48%. lMpeanoxeHa e
opurnHanHa metoauka 3a onpegensiHe Ha o6emMHua n obwmsa KM kato yHKUMA oT yectorarta Ha
BbpTEeHe Ha rnomnaTta npwu pasnu4yHn CTOMHOCTU Ha paguanHaTa xnabuHa. YCTaHOBEHO e, 4e
xnabuxa ot 0,04 Mm e rpaHuyHa 3a u3crneaBaHaTa nomna, ako T paboTu ¢ YecToTa Ha BbpTeHe
nog HoMuHanHara.

3.6 lvHamunyHO MoaenupaHe Ha ctoMaHeHu aeTtaunu (8-9, 2 6pos)

Cratua '8 pasrnexaga ceobogHUTe 3aTuxBaLUy TPENTEHUSA HA paboTeH MHCTPYMEHT 3a pbyeH
nepcopatop. OcTpueto (LWKMNOTO) € NpeAcTaBeHO KaTo CUcTema C pasnpefeneHn napameTpu,
CbCTaBEH € AWHAMW4YeH MoAern, KOUTO € AUCKPEeTU3MpaH No MeToAa Ha KpanHuTe enemeHTW.
3agayaTta e peweHa 4ducneHo ¢ MATLAB®. 3anoxeHute CTOMHOCTU Ha CbMPOTUBEHUETO —
koeduuneHtTuTe a n B, popMmupawm matpuuarta Ha gemndupaHe Ha Pennu — ca onpeaeneHu
eKCnepuMeHTanHo OT 3anucaHu Mo TeH3OMeTpUYeH MeTos cBoOoAHM 3aTuxBalwy TpenTeHus. 3a
BepuduKaunsa Ha NpeaoxXeHns MOAEN € U3BBbPLLEHO CPaBHEHME MeXay MoAenupaHuTe TpenTeHus
N eKCnepumMeHTanHus 3anuc, Npu KOeTo € YyCTaHOBEHO A06po cbBnajeHue.

Llenta Ha pabGoTta 9 e ga ce nonyyn koedpuuUMEHTBLT Ha AemndupaHe Ha MexaHu4yHa
cucTema Yypes CpaBHsIBAHE Ha eKCrepuMeHTarnHu U Yucnenun pesyntaTtiu. isacneasaHaTta MexaHu4yHa
cuctema npeactaBnsiBa  KOH30MHa CTOMaHeHa rpeda C NpUKpeneHa Kbm Hea maca —
akcenepometbp. CBobOoagHuTe 3aTuxBawyM TPEnTeHUMA Ha cuctemarta ca perncrpupaxu
eKcrnepuMeHTarnHo nNo TeH3oMeTpuyeH NbT. IMHAMUYHUAT MOAEeN Ha cucTemara e AUCKpeTusnpaH
¢ FEM, a ypasHeHuaTta ca pewenun c MATLAB®. Hai-gobpoto cbBnageHue mexay
eKCNepUMEHTanHUTE W YUCTIEHUTE pes3ynTaTh e MOoNy4eHO Mexay MbpBa M TpeTa cobCTBEHM
4yecToTH, Npu koeduumeHT Ha aemndpupaHe 0,0069.



3.7 OueHka Ha MeKoTaTa Ha XaBfMEHW TbKaHU C MeToauTe Ha SKOCTHO-
AedopmaunoHHuna aHanus (M0, M7, 2 6pos + 2 6pos, KouTo He ce peueH3upar )
My6nukaums M0 pasrnexga cb3gaBaHeTo Ha TPUM3MEpeH reomMeTpuyeH Moaen Ha cyposa
XaBJieHa TbKaH, N0AX0AALL 32 AKOCTHO-AehOpPMaLMOHEH aHanu3 B cpeaa SolidWorks®.
Mybnukauma M7 obobwasa HaTpynaHus onuT npyu MoAenvpaHe Ha XaBSfIMEeHU TbKaHMU.
Npeanoxena e obwa MeToauka 3a uarpaxaaHe Ha cumynauuoHeH mopen. CnopeneHu ca
MHOXECTBO CneunduyHn 0CoBEeHOCTU, KOWTO ca MpeanocTaBka 3a YCMeLWHO MoaenupaHe.

MocTaBeH e aKUEHT BbpXYy MOAENMpaHeTo Ha OMeKOTeHa XaBNMeHa ThbkaH, C KOeTo ca o6xBaHaTu
BCUYKM eTanun 40 nonyvYaBaHETO Ha KpanHUsN NPOAYKT.

4. OUEHKA HA nNEOATOMMYECKATA TMNOArOTOBKA W [OEWHOCT HA
KAHOUOATA

Hou. Hukonos Boan nekuuu, nabopaTopHu U ceMuHapHu ynpaxHeHnus. MNpes nocnegxute 3
rOAMHW BOAM nekuuu no TexHuyecka MexaHukKa Ha cneuuanHoct MeHuOXMbHM U 6u3Hec
UHGOPMaUUOHHU cucmeMu M NeKUUn no gucumnnuHata CbnpomuesneHue Ha Mamepuasume Ha
cneunanHocTu KoMnombpHO MpoeKkmupaHe U mexHonoauu 8 MawuHocmpoeHemo, TornnomexHuka
u sidpeHa eHepeemuka U Bb3obHossieMu eHepauliHu mexHomo2uu U ¢ryudHa mexHuka.

Hamam HenocpeacTBeHU BneyaTtneHus oT npenogaeartenckata My AeWHOCT, HO NO MHEeHue
Ha HeroBsu Koneru OT KaTegpaTta MoXe [a ce Jaze NonoXuTenHa oueHka 3a npenoaasarernckara u
negaroruyeckata My nogrotoska. [Jo MEH He ca JoCTUranu CUrHanu, MHEHUs U KOMeHTapu 3a
NPOTUBHOTO TBbPAEHUE HUTO OT CTYAEHTUW, HUTO OT KOneru npenoaasaTenu.

5. OCHOBHU HAYYHU U HAYYHOMNMPUIOXHU NPUHOCH
AHanuabT Ha TpydoBeTe Ha aou. Hukonos nossonsiea ga 6baat popmynupann cnegHuTe
rpynun oT NPUHOCHK:
5.1 Hay4yHOnpunoxHu npuHocu
5.1.1 PaspabomeHu ca 8 cbasmopcmeo 5 cmeHOa 3a ekcrnepumMeHmarsiHu usnumeaHus.
a) CTeHp 3a YCKOPEHM KOPO3WOHHW N3NUTBAHUA Ype3 NEPUOANYHO noTansaHe B CONeH pasTeop
(B2);
CTeHA 3a U3NUTBaHE Ha HULLIKV NPV BUCOKN TeMnepaTypu 1 NpOMEHNNBO HaToOBapBaHe (B9);
CTeHp 3a nanuTBaHe Ha ycyksaHe (M1, 12);
AguTtusHa poboTusnpana cuctema 3a 3D FDM-npuHtupane (I'2);
CucTema 3a M3nuTBaHe Ha MartepuanuTe B yCrnoBuATa Ha noBulleHa Temnepartypa U
npomeHnuBo HaTtoBapsaHe [15.
CTengoBeTe ca cbobpaseHu ¢ n3nckBaHusaTa Ha EBpONenckoTo 3akoHOAaTeNCTBo WU Morat
[a nocnyxaT 3a HOBW HayYHW M3CrneABaHus W 3a NpakTU4ecko obyyeHne Ha AOKTOPaHTM U
cTyAeHTU. Hay4yHonpunoXHUTe NPMHOCKM MoraT Ja ce OTHecaT KbM rpynure. doka3gaHe C HosU
cpedcmea Ha hakmu Ha 8eqe cbujecmesysauju npobremu, meopuu U xurnome3su n cb30asaHe Ha
HOBU KOHCMPYKUYUU U MEexHoIo2uu.
5.1.2 Cb30adeHu ca 8 cbaemopcmeo 4 MemoOouKu:
a) MeTtoauka 3a onpefensHe 3arybata Ha AvameTbp OT KOPO3UOHHO Bb3geincTene 6e3s
reomeTpuyHo namepsaHe (BS);
b) MeToauka 3a nony4aBaHe Ha NPOrHO3Ha KpuBa Ha yMOpa Ha HULLIKK, paboTeLumn Npyu BUCOKK
TemnepaTypu 1 NPOMeHNNBO HaToBapsaHe (BIY); }
c) MeTtoauka 3a NnporHosvpaHe Ha eheKTUBHOCTTa Ha 3b6Ha nomna npv pasnuyHn CTONHOCTK
Ha paawanHarta xnabuHa, NnpomeHsila ce npv U3HoCBaHe: B10
d) MeTtoauka 3a ouLeHKa Ha pecypca Ha peTannu, paboTewy NPoAbLIHKUTENHO NPU BUCOKN
TemnepaTypy 1 NpoMeHnuBo HaToeapeaHe (13).
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lNpeanoxeHuTe METOAMKN MOraT 4a ce OTHecaT KbM rpynata dokassaHe ¢ Ho8U cpedcmea Ha
geye couecmsysauu goakmu, npobnemu, meopuu U Xurnomeau.
5.2  [lpunoxHu npuxocu
9.2.1 Cb30adeHu ca usducrnumenHu modenu ¢ usnonseaqe Ha MKE:
- Kknacuyecku 2D CFD mogen (3-1) Ha 3b6Ha nomna;
- ycwBbpweHcteaH 2D CFD mogen (B10) Ha 3b6Ha nomna, oTyMTaw BAMSHMETO Ha
pasToBapBalUuTe KaHanu;
- MOAen 3a AKOCTHO-AedOopMaLMOHEH aHanm3 npy B3aMMHO yCyKBaHe Ha CTOMaHeH! Terose
C ronemu nnacTtuyHmn aecdopmauum (M);
- AWHamMW4HW MOAEenu Ha CTOMaHeHO OCTpue 3a nepdopaTop M Ha KOH3OMHO 3ambHaTa
CcTomaHeHa rpeaa ('8, N9);
- MOAenu 3a onpefensiHe Ha MekoTaTta Ha CypoBa, NpaHa 1 OMeKoTeHa xaBnueHa TbkaH (10,
7,118, r19).
[MpuHUMNMTE, 0COBEHOCTUTE W pEeLUeHUsITa MPUNOXKEHM npu moaenupaHeTo moraT ga ce
“3nonseart OT Apyru cneunanncTu, 3aaHMmaBaLLm ce C u3cneasaHe Ha CXoaHW 06eKTu.
5.2.2 B pesynmam Ha nposedeHume ekcriepumeHmu cbc cmeHdoseme om m. 5.1.1 ca
sepuguyupaHu memodukume om m. 5.1.2, a UMEHHO:
- 3arybarta Ha AMameTbp OT KOPO3MOHHO Bb3AENCTBUE 6e3 reOMEeTPUYHO N3MEPBAHE;
- NPOrHo3Ha KpuBa Ha yMopa Ha HULLKW B pe3ynTaT OT CMOXHO M cneuuduyHo M3nuTeaHe
(BUCOKa TemMnepaTypa, NPOMEHIIMBO HaToBapBaHe, ronsim 6poit LMKNK);
- KomMOWHauuMM OT napameTpu, MNpU KOUTO Ce nofyyaBa MUHUMAnNHa rPanaBoCcT Ha
NOBBbPXHUHUTE U MaKCUMarnHa AKOCT Ha OMbH Ha NPUHTUPAHW AeTalnu;
- OUEHKa Ha pecypca Ha getannu, paboTely NPoAbMKUTENHO NPU BUCOKU TemnepaTypu u
NPOMEHNNBO HaTOBapBaHe;
- ePeKTUBHOCT Ha 3bOHa nomna Npu pasnuyHK CTOMHOCTU Ha paananHarta xnabuHa.
MpuHocuTte ot Toukm 5.2.1 m 5.2.2 moraT ga ce oTHecaT KbM rpynata rony4yasaHe Ha
nomewpoumernHu ghakmu.
LumupaHus: xaHonpaTbT NpeactaBa gokasartencrsa 3a obwo 57 uutupanus. Cnpaeka B
CBETOBHUTe Da3un OT AaHHM Noka3Ba, Ye BPOSAT Ha UUTUPaHUSITA € 3HaYUTENHO no-ronsm — Hag 120.
lMpeyenka danu npuHocume ca nu4yHo Geno Ha KkaHOudama: MouTU BCMYKKM NyBRMKauum,
npeacTaBeHn oT kKaHAuaaTa B KOHKypca, ca KONEeKTUBHO Aeno. He ca npeactaBeHun pasaenutenHu
NPOTOKONM 3a NpUHOCa Ha OTAENnHWTE CbaBTopu. TOBA JaBa OCHOBaHWE Aa Ce cuuTa, Ye BCEKU OT
TAX MMa paBHOCTOEH AAN OTHOCHO NPUHOCUTE.
5.3 Memodu4ecku npuHocu
Kbm Tasu rpyna otHacam yuyebHuka no aucuunnuHata CbnpoTUBNEHWE Ha MmaTtepuanuTe
(2017), PbkoBoacTBOTO 3a nabopaTtopHu ynpaxHeHus (2013), MeToamyeckoTo pbKOBOACTBO 3a
pelwaBaHe Ha 3agauu (bg; en 2014).
CunTtam Ye nsgaHusaTa MMaT CbLUECTBEH NPUHOC 3a NOArOTOBKA HAa CTyAEHTUTE.

6 3HAYUMOCT HA NPUHOCUTE 3A HAYKATA U NPAKTUKATA

OT HanpaBeHus aHanus Ha nybnukauuute creapa, Ye gou. HukonoB paboTu B pasnuyHu
obnactn Ha cneumanHoctta CTpouTenHa MexaHuka W CbNpOTUBNEHWe Ha maTtepuanute. Haii-
CEepuOo3HUTE U3cneaBaHns ca CBbp3aHu C: BNMMSHUETO Ha KOpo3usaTa BbpXy MeXaHN4yHUTE CBOMNCTBA
Ha CTOMaHaTa M MexaHMYHW CBOMCTBA Ha aAUTUBHO npousBegeHn Aetawnu. [NpeanoxeHu ca
AOCTaTbYHO Ha Bpor 1 KAa4ecTBO METOAN, METOAMKMN, aHANMM3N U KOHCTaTaLuUW.

N3nbnHeHMeTo Ha MUHUManHUTe uanckeanusa cnoped MNMYP3AATYC ot cTpaHa Ha
KaHauaaTa 3a yyacTue B KOHKypca 3a 3aeMaHe Ha akagemuyHaTta AnbXHOCT ,npodecop” ca KakTo
cnepga:



l'pyna om
L Cudupxaniue usucheans | sesdoamn

A MNMokasaten 1 50 50

B MokasaTen 2 - -

B MNokasaten 3 unu 4 100 187

r Cyma ot nokasaTenute oT 5 go 11 250 262

a Cyma ot nokasaTtenuTe ot 12 go 15 100 490

Cyma ot nokasaTtenuTe oT 16 4o 29, KaTo MUHU-

E ManHWAT 6pon ToukK no nokasaten E17 e 40 — -

X Cywma ot nokasaren 30 120 213

3 Cyma ot nokasaren 31 20 20
MpeBuwenune k =1.79 860 1543

Bcuykn nokasatenu ca nanbriHeHW M npeusnbriHeHn. O6WOTO npensnbiHeHve e k=1.79
nbmu. Hail-ronamMo npesuLieHne Ha pe3ynTaTute e no nokasaten 4 (yumupaHus) — 4.9 nbTw,
cnefBaHo oT nokasaten B (10 Hay4yHu mpyda, peghepupaHu u uHOeKcupaHu € Scopus,
pasHoCcmouUHuU Ha xabunumayuoHeH mpyd) — 1.87 nbTu, nokasaten XK (xopapuyM Ha eo0eHuU
nekyuu 3a nocnedHume mpu 200uHu) — 1.775 nbTw.

7 KPUTWUYHU BENEXKWU U NPENOPBKU

OcHoBHUTE Mu Benexkn 1 NpenopbKU KbM KaHauaaTa ca:

1. lNpenopbyBam Ha gou. H. HukonoB aa copmupa ekun oT Konern, KouTo Aa Hanuwart u
n3panat akTyaneH y4ebHuk n yyebHu nomarana no aucuunnuHute CbnpoTMBNEHWE Ha
maTtepuanute un CtpoutenHa mexaHuka. CobuwuTte cneapa ga Obaart peueHsupaHu u
un3pageHn B Nspatencteoto Ha TexHuyeckuss yHuBepcutet — Cocdms m ga obxsawar
mMaTepuarn, KOUTO ce U3yvaBa B pasfiM4HUTE cneunanHoCTh Ha yHuBepcuTeTa.

2. He ca npeacraBeHn AOKYMEHTU 3a BHEAPSIBAHE HA pe3ynTaTuTe oT pa3paboTeHnte Temu
1 3agayu. Jlunceart gaHHU OT Bepumnkaums Ha NpoBeaeHUTe n3cneasaHus B penesaHTHa
cpepa.

3. Lenecbobpa3Ho e ga noBuluM CBOATA aKTUBHOCT 3a NOArOTOBKA, KaHAuOATCTBaHE U
M3NbMHEHWE HA Hay4HW, Hay4YHOMPUIOXHW U NPWUMNOXHU MPOEKTU, B T.4. U Aa Obae
PBbKOBOAUTEN HA Te3U NPOEKTHU.

8 JINYHU BNEYATIEHUA U CTAHOBULUE HA PELEH3EHTA

MosHaBam gou. HMKONOB KaTo CTyAEHT, AOKTOPAHT U NO-3a4bN00YEeHO OT NOCTLNBaHETO My
B TY — Cochus kaTo acucTeHT B kKaTeapa CbnNpoTuBneHne Ha maTepuanute B kpas Ha 2004 r. Hai-
noapobHW ca NUYHUTE MK BNeYaTneHus oT CbBMecTHaTa paboTa ¢ kaHanaaTa B agMUHUCTpauusTa
Ha HUC. Toi e aMOMLUKMO3€EH 1 BUCOKO epyaupaH cneuuanuct. Mima cepno3eH opraHn3aunoHeH onut
1 06PN KOMYHUKALMOHHU yMeHUs. Mputexasa pa3BuTo YyBCTBO 3a aHanNu3, KPUTUYHOCT U B MO-
Marnka cTeneH caMOKpUTUYHOCT. Beuuko ToBa No3BonsiBa ACHO Aa hopmynupa cobCcTBEHO MHeHne
W Ja ro oTCTosiBa NO BpeMe Ha 06ChLXaaHWs, AUCKYCUM, HAy4HU 1 npodpecnoHanHu aedaru.



3AKJITIO4YEHUE

3a4bN60YEHNAT aHann3 Ha NPeaCTaBeHUTe TPYAOBE M CbMBTCTBALUNTE M AOKYMEHTH
W MaTepuanu nokasea, Ye KaHaMaaTbT:

1. M3nbnHaBa Beuyky ycrosus u nsuckeaxus Ha SPACPB 1 MMN3PACPE 3a 3aemaHe
Ha akaaemuyHaTa onbXHOCT ,npodecop”.

2. N3nbnHaBa uanckBaHMATa Ha ,[1paBUNHKK 3a ycrnosBusiTa U peaa 3a 3aeMaHe Ha
aKageMunyHun anbxHoctu B TY-Codums”.

Bb3 ocHoBa Ha ropHOTO cuMTam 3a OcHOBaTENHO Aa NMPEANoXa AoU. A-p MHX.
Hukonan [AumutpoB HukonoB Ja 3aeMe akagemMuyHaTa [OMNBXHOCT ,npodecop” B
npodecuoHanHo HanpasneHue 5.1. MawuHHO UHXEHepCcmeo, HayyHa CrieyuanHocm:
CmpoumenHa mexaHuka u CbripomuesieHue Ha Mmamepuanume.

Hara: 16.03.2026 r. YJNEH HA XYPUTO: (/7/
Inpodp. a-p uHx. B.\Crounos/
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REVIEW
for a competition for the academic position of “Professor” in
professional field: 5.1. Mechanical Engineering,
scientific specialty: Structural Mechanics and Strength of Materials

announced in State Gazette No. 101 of 27.11.2025
with candidate: Assoc. prof. Eng. Nikolay Dimitrov Nikolov, Ph.D.
Reviewer: Prof. Eng. Valeri Malinov Stoilov, Ph.D.

1. GENERAL PROVISIONS AND BIOGRAPHICAL DATA

Assoc. prof. Eng. Nikolay Dimitrov Nikolov, Ph.D. was born on 23.11.1976 in the city of Sofia.
He completed his secondary education in 1994 at the 4th Secondary School in Sofia.

e He completed his higher education in 1999, majoring in Internal Combustion Engines at TU —
ofia.

He was admitted as a doctoral student at TU — Sofia in 2001. He defended his doctoral
dissertation on 17.11.2004 (Diploma No. 29501/30.01.2005).

He was appointed as Assistant (11.2004), Chief Assistant (03.2025) and Associate Professor
(06.2010) in the Department of Strength of Materials. He was successively elected as Head of the
Department of Strength of Materials (2011-2015), Vice-Dean on Research and Development at the
Faculty of Transport (2015-2019), and Deputy Director of the Research and Development Sector
(since 2019).

The competition for the academic position of “Professor” in professional field 5.1. Mechanical
Engineering, scientific specialty: Structural Mechanics and Strength of Materials, was initiated by
the Department of Mechanics with Minutes No. 23/17.09.2025, supported by a decision of the
Extended Faculty Council (Minutes 36/01.10.2025) and adopted by the Academic Council (Minutes
12/29.10.2025). The competition was announced in State Gazette No. 101 of 27.11.2025.

2. GENERAL DESCRIPTION OF THE SUBMITTED MATERIALS

The candidate participates in the competition with:

- 10 scientific papers, refereed and indexed in Scopus, equivalent to a habilitation work;

- 12 scientific publications in editions that are refereed and indexed in world-renowned
scientific information databases;

- 9 scientific publications in peer-reviewed journals or in edited collective volumes not
indexed in international databases, 2 of which are published in editions not included in the
reference list of NACID;

-1 university textbook;

- 4 university teaching aids;

- Sresearch and development works, of which:

o 3 as a participant in national scientific projects;
o 1 as a participant in an international scientific project;
o 1 as the head of a national scientific project worth over BGN 30,000.

The candidate has submitted documents showing that:

- he is the supervisor of 1 graduated doctoral student and co-supervisor of another 1;

- he has delivered lectures during the last three years at Bulgarian universities accredited
by the National Evaluation and Accreditation Agency;

- he has 57 citations, of which 47 are in scientific editions refereed and indexed in world-
renowned scientific information databases and 10 are in non-refereed peer-reviewed
journals;



- heis a participant in research teams with 3 published patent or utility model applications,
one of which has European Patent status.

- heis a participant in a research team with 1 recognized utility model application.

From the submitted materials and documents:

- I'do not review work M6 “Research Activity and Development of Human Capital at the
Technical University of Sofia”, in which / am a co-author:

- 1 do not review works M8 and "9, which were published in editions outside the
reference list of NACID;

- ldo not review teaching aids E24.2 and E24.3, which are reference materials and have
not been reviewed;

- | accept to review textbook E23.1, which has an ISBN but no reviewer, due to the
topicality of the subject matter, its full correspondence with the curriculum, and the high
quality of the submitted material;

-l accept to review teaching aid E24.4, which is an online edition without an ISBN and
reviewer, but has a contribution to students’ assimilation of the material.

3. GENERAL CHARACTERISTICS OF THE CANDIDATE’S RESEARCH AND
APPLIED RESEARCH ACTIVITY

In the 28 publications accepted for review, the candidate’s research and applied research
activity can be grouped into 7 distinct groups:

3.1 Influence of corrosion on the mechanical properties of steel (B1-B6, I'2, M1, 8

items)

In publication 1, a review of the main methods for preparing corroded test specimens for
mechanical testing is presented. The specific features, advantages and disadvantages of various
methods for obtaining accelerated corrosion are analyzed. Basic guidelines for future research work
are presented.

In publication B1, the results of a study of two grades of structural steel are presented —
S235JR (hot-rolled bars) and S235JRC (cold-drawn (calibrated) bars). The tensile stress-strain
curves, the percentage weight loss, and the rate of weight loss of the two materials were obtained.
The differences in the mechanical and corrosion properties, which are mainly due to the different
mechanical processing, are analyzed. The conclusion is drawn that the period of corrosion action (6
weeks) on the mechanical properties is insufficient.

In publications B2, B3, B4, B5 and B6, the creation of a test bench for accelerated corrosion
testing by periodic immersion in a salt solution in accordance with EN ISO 11130:2018 is considered
(B2); the tensile stress-strain curves of the material before and after the corrosion action were
obtained and analyzed (B3); it was established that treating the material by the method from B2 for
52 days leads to an effect close to that of a sample that had remained for 25 years in a natural
atmosphere (in terms of surface relief, weight loss, and strength and deformation properties) (B4);
the influence of the initial diameter on the tensile stress-strain curve of the material and on the
strength parameters was found (B5); a methodology was proposed for calculating the diameter loss
without measurement, using only information about the uncorroded material and tensile testing pf
the corroded material (B5); the corrosion mechanism and the shape of the corrosion damage in
S235JR and S235JRC steels with specimens of 6 mm diameter were investigated. It was
established that the form of the corrosion damage is very different in the two steels (B6).



In publication 02, the shear modulus G of steel S235JR was determined by two different
methods — by tensile testing and torsion testing. The obtained results are very close (difference
below 2%), which proves the accuracy of the methods and means used.

3.2 Mechanical properties of additively manufactured parts (B7-B8, '3-['7, 7 items);

In publication G3, a literature review of the additive manufacturing principles and technologies
is made, with an emphasis on the FDM process (fused deposition technology). Publication 4
presents the additive robotic manufacturing system (ARMS), created for the purposes of the doctoral
studies and based on a six-degree-of-freedom KUKA industrial robot. Its purpose is the production
of form-fit joints — fastening elements printed “in place” that possess the required strength and
deformation properties. Tests with specimens having geometry according to ISO 527-2 show that
the standard shapes and dimensions are suboptimal for the manufacturing process used and for the
diameter of the extrusion nozzle used. Article I'5 promotes the development of a new geometry of
test specimens for tensile testing. The specimens were manufactured using a conventional FDM
printer. Significantly better behavior during tensile testing was found compared to control groups of
standard specimens.

In article '6, the influence of various parameters of the FDM process on the tensile strength
of the manufactured test specimens was investigated. A multifactor experiment was conducted with
the 10 most important technological parameters of the FDM process. A model was proposed for
predictive determination of the tensile strength depending on these parameters.

Article B8 presents a study aimed at determining the best combination of FDM process
parameters for obtaining minimum roughness of the surfaces of the printed parts. Two combinations
of parameters that yield the lowest roughness were established. A relationship between roughness
and surface slope was obtained at two different printed layer heights.

Article '7 analyzes the influence of the manufacturing technology (injection molding and FDM
printing) on the mechanical properties of PLA filament. It was established that the mechanical
properties of FDM-printed parts can reach those of the raw filament only under optimal
manufacturing process parameters. The injection-molded test specimens show strength and
elasticity equal to those of the raw material.

Publication B7 presents the results of a study on the strength and deformation properties of
polyamide PA12 parts printed by selective laser sintering (SLS) at three different layer orientations
(0°, 45°, 90°) relative to the longitudinal axis of the part. It was established that the printed parts
have very high quality, the influence of layer orientation is weak, and the behavior of the tested parts
is similar to that of homogeneous and isotropic specimens made of the same material.

3.3 Torsion of wires and rods (', M2-13, 3 items);

In publication M2, an analysis of the technical requirements and existing solutions for torsion
testing is made, a concept is formulated, and a test bench is created. In G13, a methodology is
proposed for performing torsion testing using the test bench. The torsional stress-strain curve of
reinforcing steel S235 with a diameter of 6.5 mm was obtained.

In publication 1, an analysis of the stresses and strains during mutual twisting of steel wires
with a diameter of 4 mm is made. A finite element model suitable for simulating large plastic
deformations was developed and validated. The maximum and residual stresses were investigated.
It was established that, at a small mutual twisting pitch, the stresses exceed the yield limit of the
material by more than two times. The residual stresses have a complex distribution, but their average
values remain within a narrow range.

3.4 Testing of materials at high temperatures (B9, ' 4-r15, 3 items)



. Ip publication M4, the behavior of materials under elevated temperatures and variable loading
is cons@ered. Thg most commonly used criteria for assessing the behavior of materials under creep
and fgtlgue condltlons. are given. Models for predicting the service life under simultaneously
gccumng creep and fatigue processes are described, and a methodology for assessing the service
life under these conditions is proposed.

Iq publication 15, a system/test bench for testing materials operating at elevated temperature
and' variable loading is presented. The separate modules are presented — testing machine, heating
device, gripping elements, transducers for force, temperature and strain, and a test control module.
The system can be used to determine the mechanical characteristics of materials under cyclic tensile
loading and temperatures up to 1100°C.

In publication B9, a predictive fatigue curve for wire made of Inconel 600 at a temperature of
700°C and an asymmetry coefficient of 0.5 was obtained experimentally. The system from 15 was
used in a six-stage loading scheme at 290,000 cycles. A methodology was proposed for predicting
the fatigue curve through accelerated tests with discrete load increase.

3.5 Modeling of a gear pump (B10, 3-1 and 3-2, 3 items)

Article 3-1 presents the developed two-dimensional CFD model for studying the pump flow
rate as a function of the rotation speed and pressure parameters. The theoretical results were
validated experimentally. A methodology was proposed for accounting for the influence of the relief
grooves by correcting the gear width. Very good agreement between the theoretical and
experimental results was obtained.

Article 3-2 presents an improved version of the two-dimensional CFD model from 3-1, in
which the pump relief grooves are modeled in an original way. Their influence on pump operation
was investigated. The obtained results were validated experimentally, with a deviation below 2%.

Article B10 presents the results of a theoretical and experimental study of the influence of
radial clearance on the performance of a specific gear pump. The comparative analysis shows
differences in the range from -6.44% to 2.48%. An original methodology was proposed for
determining the volumetric and overall efficiency as a function of pump rotational speed at different
values of radial clearance. It was established that a clearance of 0.04 mm is the limiting one for the
investigated pump if it operates at a rotational speed below the nominal one.

3.6 Dynamic modeling of steel parts (['8-9, 2 items)

Article '8 considers the free damped vibrations of a working tool for a hand-held perforator.
The blade (the point) is presented as a system with distributed parameters; a dynamic model was
compiled and discretized by the finite element method. The problem was solved numerically with
MATLAB®. The assigned resistance values — the coefficients a and B forming the Rayleigh damping
matrix — were determined experimentally from recorded free damped vibrations by the strain-gauge
method. For verification of the proposed model, a comparison was made between the modeled
vibrations and the experimental record, and good agreement was established.

The aim of work I'9 is to obtain the damping coefficient of a mechanical system by comparing
experimental and numerical results. The investigated mechanical system is a cantilever steel beam
with a mass attached to it — an accelerometer. The free damped vibrations of the system were
registered experimentally by the strain-gauge method. The dynamic model of the system was
discretized by FEM, and the equations were solved with MATLAB®. The best agreement between
the experimental and numerical results was obtained between the first and third natural frequencies,

at a damping ratio of 0.0069.



3.7 Assessment of the softness of terry fabrics by the methods of stress-strain

analysis (M0, M7, 2 items + 2 items that are not reviewed)

Publication 10 considers the creation of a three-dimensional geometric model of raw terry
fabric suitable for stress-strain analysis in the SolidWorks® environment.

Publication 17 summarizes the accumulated experience in modeling terry fabrics. A general
methodology for building a simulation model is proposed. Numerous specific features that are
prerequisites for successful modeling are shared. Emphasis is placed on the modeling of softened
terry fabric, thereby covering all stages up to obtaining the final product.

4. ASSESSMENT OF THE CANDIDATE’S PEDAGOGICAL PREPARATION AND
ACTIVITY

Assoc. prof. Nikolov delivers lectures, laboratory classes and seminar exercises. During the
last 3 years, he has delivered lectures in Technical Mechanics for the Management and Business
Information Systems specialty and lectures in the Strength of Materials discipline for the specialties
Computer-Aided Design and Technologies in Mechanical Engineering, Thermal Engineering and
Nuclear Power Engineering, and Renewable Energy Technologies and Fluid Power Engineering.

| do not have direct impressions of his teaching activity, but according to the opinion of his
colleagues from the department, a positive assessment can be given of his teaching activity and
pedagogical preparation. No signals, opinions or comments to the contrary have reached me either
from students or from fellow lecturers.

5. MAIN SCIENTIFIC AND APPLIED SCIENTIFIC CONTRIBUTIONS

The analysis of Assoc. prof. Nikolov's works makes it possible to formulate the following

groups of contributions:

5.1 Applied scientific contributions

5.1.1 5 experimental test benches were developed in co-authorship:

a) Test bench for accelerated corrosion testing by periodic immersion in a salt solution (B2);

b) Test bench for testing wires at high temperatures and variable loading (B9);

c) Torsion test bench (', [12);

d) Additive robotic system for 3D FDM printing ([2);

e) System for testing materials under conditions of elevated temperature and variable loading
rMs.

The test benches comply with the requirements of European legislation and can serve for
new scientific research and for the practical training of doctoral and undergraduate students. The
applied scientific contributions can be assigned to the groups: proving, by new means, facts
concerning already existing problems, theories and hypotheses, and creating new structures and
technologies.

5.1.2 4 methodologies were created in co-authorship:

a) Methodology for determining the diameter loss from corrosion action without geometric
measurement (B5);

b) Methodology for obtaining a predictive fatigue curve for wires operating at high temperatures
and variable loading (B9); .

c) Methodology for predicting the efficiency of a gear pump at different values of radial
clearance, changing during wear: B10 .

d) Methodology for assessing the service life of parts operating for a long time at high
temperatures and variable loading (G15).




The proposed methodologies can be assigned to the group of proving, by new means, already
existing facts, problems, theories and hypotheses.
5.2 Applied contributions
5.2.1 Computational models were created using FEM:

- classical 2D CFD model (3-1) of a gear pump;

- improved 2D CFD model (B10) of a gear pump, taking into account the influence of the relief

grooves;
- model for stress-strain analysis of mutually twisted steel wires with large plastic deformations
(r);

- dynamic models of a steel perforator blade and a cantilever steel beam ('8, '9);

- models for determining the softness of raw, washed and softened terry fabric (M0, M7, 18,
19).

The principles, features and solutions applied in the modeling can be used by other specialists
engaged in the study of similar objects.

5.2.2 As aresult of the experiments carried out using the test benches described in Section
5.1.1, the methodologies presented in Section 5.1.2 were verified, namely
- diameter loss from corrosion action without geometric measurement;
- predictive fatigue curve for wires resulting from complex and specific testing (high
temperature, variable loading, large number of cycles);

- combinations of parameters at which minimum surface roughness and maximum tensile

strength of printed parts are obtained;

- assessment of the service life of parts operating for a long time at high temperatures and

variable loading;

- efficiency of a gear pump at different values of radial clearance.

The contributions in Sections 5.2.1 and 5.2.2 can be assigned to the group of obtaining
confirmatory facts.

Citations: the candidate provides evidence of a total of 57 citations. A reference in the world
databases shows that the number of citations is significantly higher — over 120.

Assessment of whether the contributions are the candidate’s personal work: Almost all
publications presented by the candidate in the competition are collective works. No contribution
allocation protocols for the individual co-authors have been submitted. This gives grounds to
consider that each of them has an equal share in the contributions.

5.3 Methodological contributions

In this group | include the textbook for the Strength of Materials discipline (2017), the Guide for
laboratory exercises (2013), and the Methodological guide for problem solving (bg; en 2014).

| consider that the editions make a substantial contribution to the training of students.

6 SIGNIFICANCE OF THE CONTRIBUTIONS FOR SCIENCE AND PRACTICE

From the analysis of the publications made, it follows that Assoc. prof. Nikolov works in
various areas of the specialty Structural Mechanics and Strength of Materials. The most serious
studies are related to: the influence of corrosion on the mechanical properties of steel and the
mechanical properties of additively manufactured parts. Methods, methodologies, analyses, and
findings of sufficient number and quality have been proposed.

The fulfillment of the minimum requirements according to Regulations on the Terms and
Procedures for Holding Academic Positions at the Technical University of Sofia by the candidate for
participation in the competition for the academic position of “Professor” is as follows:



Group of ini j !
indica’:ors Gonieny reqn:'l;"rz,l:z,nts Car;g:ze;:e °
A Indicator 1 50 50
B Indicator 2 - =~
B Indicator 3 or 4 100 187
r Sum of indicators 5 to 11 250 262
a Sum of indicators 12 to 15 100 490

Sum of indicators 16 to 29, where the minimum
E number of points under indicator E17 is 40 e o
X Sum of indicator 30 120 213
3 Sum of indicator 31 20 20
Excess k=1.79 860 1543

All indicators are fulfilled and exceeded. The overall excess is k = 1.79 times. The greatest

excess of results is under indicator [ (citations) — 4.9 times, followed by indicator B (10 scientific

papers, refereed and indexed in Scopus, equivalent to a habilitation work) — 1.87 times, and
indicator XX (number of lecture hours delivered during the last three years) — 1.775 times.

7 CRITICAL NOTES AND RECOMMENDATIONS

My main notes and recommendations to the candidate are:

1. | recommend that Assoc. prof. N. Nikolov form a team of colleagues to write and publish
an up-to-date textbook and teaching aids in the disciplines Strength of Materials and
Structural Mechanics. These should be reviewed and published by the Publishing House
of the Technical University of Sofia and should cover the material studied in the different
specialties of the university.

2. No documents have been submitted regarding the implementation of the results of the
developed topics and tasks. Data from verification of the conducted studies in a relevant
environment are lacking.

3. It is advisable for him to increase his activity in the preparation, application for, and
implementation of scientific, applied scientific and applied projects, including acting as the
head of these projects.

8 PERSONAL IMPRESSIONS AND OPINION OF THE REVIEWER
| have known Assoc. Prof. Nikolov as a student, doctoral student, and in more depth since

his appointment at TU-Sofia as an assistant in the Department of Strength of Materials at the end of
2004. My most detailed personal impressions are from the joint work with the candidate in the
administration of the Research and Development Sector. He is an ambitious and highly erudite
specialist. He has serious organizational experience and good communication skills. He possesses
a well-developed sense of analysis, critical thinking, and to a lesser extent self-criticism. All this
allows him to formulate his own opinion clearly and to defend it during deliberations, discussions,
scientific and professional debates.




CONCLUSION

The in-depth analysis of the submitted works and the accompanying documents and
materials shows that the candidate:

1. fulfills all conditions and requirements of the Law on the Development of the
Academic Staff in the Republic of Bulgaria and the Regulations for the
Implementation of the Law on the Development of the Academic Staff in the Republic
of Bulgaria for occupying the academic position of “Professor”.

2. fulfills the requirements of the “Regulations on the terms and conditions for
occupying academic positions at TU — Sofia”.

On the basis of the above, | consider it justified to propose that Assoc. prof. Eng.
Nikolay Dimitrov Nikolov, Ph.D., be appointed to the academic position of Professor in
professional field 5.1 Mechanical Engineering, scientific specialty: Structural Mechanics and
Strength of Materials. :

Date: 16.03.2026 MEMBER OF THE JURY: 3 % <\

(Prof. Eng. V. Stoilm/l Ph.D.) |
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