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\\ ‘\i \ TEXHOROrY npod. mu uHK. Jumutbp AHmonoB Jluue, TY - ['abpoBo Ha

S N aTepualinTe, NpeJACTaBeHH 3a y4YacTHE B KOHKYpPC 3a 3aeMaHe Ha
N0 aKaJeMHU4HaTa JUTHXKHOCT ,,JIOLEHT B

MpoheCHOHATHO HampaBieHue - 5.1. MaluHHO HHIKEHEPCTBO,
CHELHATHOCT - Teopust HAa MEXaHU3MHUTE, MALIUHUTE U
aBTOMATHYHHUTE JINHUHU

C KaHIuaar I1. ac. J-p HHK. Muxann XprcToB 3aropcku

1. Undopmanns 3a KOHKypca

KoHKypCHT 3a 3aeMaHe Ha akaJeMHYHaTa JIbxKHOCT ,, JoueHT” B TY-Codus e 006siBeH BBB B.
I bpkaBeH BecTHUK™, Op. 101 ot 27.11.2025 r. u Ha calita Ha TY-Codus 3a Hy)KIuTe Ha KaTeapa
,» ] €OpHSI HA MEXaHU3MUTE U MalIHHUTE" KbM DakynTer no HHAYCTPUATHH TEXHOJOTHH.

2. UndopMmanus 3a kKaHauIaTA

B oOsiBeHHS KOHKYpC ydacTBa caMO €JWH KaHIUJAT - IJI. ac. O-p HHXK. Muxaun XpUCTOB
3aropcku, maTeH MnpenojaBares B katejpa ., [ eopus Ha MeXaHU3MHUTe U MamuHuTe . KaHauaaTseT e
Cra3ull B MbJIEH 00eM HOPMATHBHUTE KOJIWYECTBEHHM M KavyeCTBEHW W3UCKBAHHS Ha ,,3aKOoHa 3a
pPa3BUTHETO Ha aKajieMHU4YHUs cheTaB B PenyOnuka bearapus (3PACPB)™ B wactra .. YcnoBus u pexn
3a 3aeMaHe Ha aKaJeMH4HaTa JIBKHOCT JOLEHT .

['n. ac. g-p wmk. Muxaun 3aropckd € JOKTOp IO Hay4YHaTa cIIElHalIHOCT ,, Teopus Ha
MEXaHU3MHUTE, MAIIWHUTEe U ABTOMATHYHHUTE JTHHHUH", MpuaoduTa B TeXHUYECKH YHUBEPCHUTET -
Codust B3 OCHOBa Ha 3alIMTeHa auMceprauusi Ha Tema ,JM3cienBane Ha reoMeTpu4yHHMTE H
TpUOOJOrHYHM TMOKa3aTelll M IapaMeTpH Ha H3JeNus, HM3rpakIaHd OT BHCOKOTEXHOIIOTHYHH
MaTepHalii 4pe3 3D NpHHT TEXHOJIOTHH ™.

Bucmero cu obpazoBanue 3aBbpiiBa B TexHuuyecku ynuepcuTer - Codus, KBIETO
npuaobuBa ToOCneIoBaTeNHO 00pa3oBaTeIHO-KBATH(GHKALMOHHUTE CTeNeHd . bakanaBbp™ H
~Marucrep urkeHep™ B 001acTTa Ha TEXHHYECKUTE HAYKH.

[TpodecHoHanHaTa My peanTn3alis € U3LsUI0 CBEp3aHa ¢ TexHnueckn yHusepcutet - Codus,
KBJIETO MPEMUHABA MIPe3 Pa3IMYHU aKaIeMUYHU U €KCIIEPTHU MO3UIUH - OT MJIAJIIHA CICIIHATUCT B
naboparopus ,,CAD/CAM/CAE B unayctpusta®, npe3 excrepT kKbM Codus Tex Ilapk, 10 riaBeH
aCHCTEHT KbM MoMeHTa. HaydHo-mpenogaBaresickara My AEHHOCT € Haco4YeHa KbM oOjacTTa Ha
MAaIIMHHOTO HH)KEHEPCTBO, 3D TeXHOIOTUUTE, LH(POBOTO MOJETHPAaHEe H BUCOKOTEXHOJIOTHYHHTE
ITPOU3BOICTBEHH IIPOLIECH.

KanauaarsT Bnanee aHrianiicku U ¢ppeHckH e3uk. B KOHKypca ydJacTBa ¢ HAYYHH TPYAOBE,
KOHTO HE TMOBTApAT MNpeICTABEHHTE MaTepHaiH 3a mpujaoOuBaHe Ha oOpa3oBaTeHaTa M HaydHa
CTEIEH ,,JIOKTOP™.

3. O630p Ha CHABPKAHHETO H PE3YJTATHTE B NPEICTABEHHTE TPY10Be

[IpeacTaBeHHTE 10 KOHKYpCa HaydHH TPY/AOBE Ha KaHAMAATa MOTAT Jia ce KiIacHQuIupaT B
cleqHHTe 0000MmIEHH IpynH: XaOuIHTallHOHeH TPyd, GopmupaH Bb3 ocHoBa Ha 10 mybnnkarmu B
HAYYHH W3IaHus, pedepupany 1 HHIEKCHPaHH B MEXKITyHAPOIHH 0431 JaHHHU ¢ HayYHa HHPOPMAIIHS:
HAYYHH TyONHKAlMK — CTATHH B CITMCAHMSI M JOKJIAIM OT HAYyYHH KOH(GEPEHIHH; KaKTO H NOJIE3HH
MOJICJIH, YAOCTOBEpSBAIlM HAYYHO-IPHIOKHH pe3yJNTaTH OT H3CiefoBaTeNcKara JEHHOCT.
HarnpaBeHHST aHAH3 Ha TIPEICTaBEHUTE OT J-p 3aropCKH MaTepHaly 110Ka3pa, u¢ T¢ NOKpHUBAT U B
KOJHYECTBEHO OTHOIIEHHE HAJAXBBLPIST MUHUMAIHUTE HAIMOHATHH W3UCKBAHHUA II0 CMHUCHJIA Ha
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3PACPB, Ilpasunnuxa 3a HeropoTo mpuarade u [IpaBuiHuKa 3a pa3BHTHE HA AKaAEMHUYHHS CHCTAB
Ha TY-Codus.

XaOunmuralumoHHUAT Tpya obemmHsBa 10 nyOmMKanMu, W3TpaKmamM [OCjeI0BaTe HAa
M3CJICI0OBATE/ICKa JIMHMA B 00JacTTa Ha aIMTHBHUTE TEXHOJOTHH W HU(pPOBH3aMUATA Ha
MPOU3BOJACTBEHUTE MPOLECH. B ChAbpIKATENHO OTHOIIEHHE MOTaT Ja ce OTKPOAT TPH OCHOBHH
TEMATUYHHU sapa.

[IbpBOTO s11p0  OOXBama eKCIEePHUMEHTATHH W3C/IEABAHUS BHPXY TPHOOIOTHUYHHTE W
MEXaHHYHUTE XapakTepPUCTHKH Ha [MOJHMEPHH MaTepHalH, mnpousseacHu upe3 FDM/FFF
TEXHOJIOTHs. AHATM3UPAHO € BIMIHUETO HA [TapaMeTPHUTE Ha Ileyar, CTPYKTypaTa Ha MaTepuaia H
DOTBJTHUTETHUTE 00padOTKH BBPXY M3HOCOYCTOMYHMBOCTTA H €KCILIOATALIMOHHHUTE IOKA3aTeNH,
el 000CHOBAaHO pasIHpsiBaHe Ha TNPUIOKHMOCTTa Ha 3D oTmeyaTaHuTe HeTailin B peasHH
HaTOBApEHHU BBH3TH.

Bropara temaruyna o6nacT e cBbp3aHa ¢ npHiIoKeHueTo Ha 3D ckaHupaHe U peBEPCHBHO
WH)KEHEPCTBO 3a BH3CTAHOBSABAHE M aHAJIW3 HA CIOXKHU FEOMETPHHU, KaKTO U 3a ONTHUMH3UpPaHE Ha
TEXHOJIOTMYHATa NMOATOTOBKa mpu oOpaborka ¢ mammuu ¢ LITY. IToka3zanu ca BB3MOMKHOCTH 3a
[IOBHIIaBaHE HAa TOYHOCTTA, HAMAISBaHE HA MAIIMHHOTO BPEME U OrpaHHYaBaHe HA MATEPHATHHTE
3aryOu upes u3noi3BaHe Ha HUpoBU MOJIe/H, Da3upaHu Ha PEATHO U3MEPEHa reoMeTpHsl.

Tperara yacT OT HAyYHUTE H3CIeABaHUsI B XaOUITHTAlMOHHUS TPY/l 3acira aBToMaTH3alusATa
U UHTErpalUsITa Ha T€3U TEXHOJIOTUH B UH(DPOBU U pOOOTH3UPAHU CHCTEMHU, BKIFOYUTEIHO TAXHOTO
MPHIOKEHHE B M3CJIENOBATEICKH U 00pa3oBaTelHU MIaTGOpMH, B KOHTEKCTa Ha KOHUEIMILHHUTE 3a
Nupycrpus 4.0 u Ungyctpus 5.0.

OO6110TO 3a BCHUKH pa3pabOoTKHU € ACHO U3Pa3CHUAT €KCIIEPUMEHTAJICH XapaKTep, CACTEMHHUSAT
MOAX0 KbM aHaJIM3a U OPUCHTALUATA KbM IPAKTUYECKAa HHKEHEPHA IIPUIIOKHUMOCT.

B®B BTOpaTa rpyma Ha HayuHHTe TPyJAOBe ca BKIoueHH 00mo 30 myOGnukanuu - CTaTHU B
HAyYHH CIIHCAHMS M JOKJIaJd Ha MeXIyHapoaHu KoHpepeHuuu. OT Tax 18 ca nmyOimkyBaHH B
H3gaHud, pedepupali U HHIEKCHPAHU B CBETOBHOM3BeCTHH 0a3u jaHHU kato WoS u/umm Scopus.
Tpu ot nybaukanuute ca B cmucanus ¢ uMnakT ¢pakrop (IF), koero e nmokazaresn 3a BHCOKOTO HAYYHO
HHBO M MEXJyHapoHaTa pa3ll03HaBaeMOCT Ha U3CJ/IC/IBAHUATA HA KaHHIaTa.

[lpencraBenute nyOoauMKallMM OT BTOpara rpyla o4vepraBaT IOCICIOBATEIHA M SCHO
M3rpajeHa Hay4YHO-IPHJIOJKHA JUHKS B o0nacTTa Ha aJlMTHBHUTE TEXHOJIOTHH, 3D CKaHHPAHETO H
mudpoBH3aIMATA HA MPOU3BOJCTBEHUTE NpoLecH. BoIe] akileHT B TPYAOBETE € HHTEIPUPAHETO Ha
EKCIIEpUMEHTAIHA H3C/IeABaHUs. M LHGPOBH MOJAEIM C M€/l TOBHIIABaHE Ha TOYHOCTTA,
e(GEKTHBHOCTTA ¥ HANEKIHOCTTA HA HHKCHEPHUTE pellIeHHs [IpU paboTa ChC CJIOKHH F€OMETPHH H
ChbBPEMEHHH MaTEpPHAIIH.

Hanume e cucTeMHO pa3sBuTHE Ha npoOjemaTHKara, CBBp3aHa C ONTHMH3alHs Ha
TEXHOJIOTHYHH TPOLIECH Ype3 U3MOJI3BaHe HA T€OMETPHs, MOJIydYeHa OT 00J1aK OT TOUKH, aHa/Iu3 Ha
EKCIUIOATALMOHHUTE XapaKTepUCTUKH Ha Mpou3BejeHH upe3 3D mneuar JeTaiian U BHeApsiBaHE Ha
METOIH 3a PEBEPCHBHO WHKEHEPCTBO B HMHIYCTpHATHATA MpakTHKa. B penunma myOnukauun ce
JIEMOHCTpHpA ChYeTaBaHe HA EKCIEPHMEHTATHH pe3ynTaTH, umdposa obpaboTka Ha NaHHH H
HIDKEHEpHA MHTEpIIpeTalys, KOeTo MOKa3Ba no0pa MeTOoJMYecka MOArOTOBKA M CTPEMEK KbM
IpaKTHUYeCKa IMPUIOKUMOCT.

Hayuynara npojyKius B Ta3u rpyna ce XapaKTepH3Hpa CbC CUCTEMHOCT, TEXHOJIOTHYHA
HACOYEHOCT M OpHEHTAlMsi KBbM pealHH Npou3BoacTBeHH 3azaud. [lyOimkaumure chbyeraBat
M3CJIEIOBATENICKA M TIPWIOKHH aClEeKTH W ChOTBETCTBAT IO ChAbPKAHUE M MPOQHI HA HayvHATa
CIIEIIHATHOCT .. TeopHs Ha MeXaHU3MHTE, MAIIHHUTE H ABTOMATHYHUTE JIMHHU ™, KAaTO apryMEHTHPAT
YCTOMUYMBOTO pa3sBHUTHE Ha W3CIeNOBaTe/ICKaTa IMHKUS Ha KaHau1aTa.
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B Tperara rpyna ca npeJICTaBeHM JiBa PErMCTPHpaHH IIOJE3HH MOJENa, KOUTO JONBIBAT
Hay4YHO-TIpUJIOXKHATA IEHHOCT HAa KaHJuaata B 00JacTTa HA PEHUKIUPAHETO Ha (POTOBOITAHYHHU
naHend. M B nBara ciyyas e pa3paboTeHO KOHCTPYKTHBHO O(OPMEHO MHIKEHEPHO pelleHHe 3a
OTZCJIHE HA CTHKJICHHS CJIOH OT KOMITO3HTHATA CTPYKTYpa Ha TaHesa Ype3 U3Io3BaHe Ha pa3InIHu
TEXHOJIOTHYHH TOJXOIH, OCHOBAaHW Ha aHalIU3 HAa MEXAHHYHHTE H TEPMHYHHUTE CBOMHCTBA HA
cioeBeTe. PazpaboTkuTe ce OTaMuaBar ¢ SCHO JedHHMpaHa TEXHHYECKA 3ajada, apryMeHTHpaHa
KOHCTPYKIMsSI W HACOYCHOCT KbM €HepruiiHa e(eKTHBHOCT M €KOJOrM4Ha ChOOPasHOCT, KaTo
ITOKa3BaT CIOCODHOCT 3a MpeBpbhllaHe Ha HAYYHHTE PE3Y/ITATH B IPAKTHYCCKH MPHIOKHMH PEILICHHUS
¢ peajicH HHAYCTPHAJICH IMOTCHIIHA,

4. OTpakeHnHe HA HAYYHHTE MYOJIHKANHH HA KAHIH/IATA B HAYYHATA O0IIHOCT
Hayunure nybnukanuu Ha KaHAWAaTa HaMUpaT OTPaKEHHE B MEKAYHApOJHATa HaydHa OOIIHOCT,
KaTO KbM MOMEHTA ca 0T4YeTeHH o010 44 MUTUpAHUS B CBETOBHOM3BECTHHTE 0a3u 1auHu WoS u/umu
Scopus, KOeTo nmpecTaBsiBa 3HAYUM I10KA3aTe 3a KAHIHIaT 3a aKaJieMHYHaTa JUIBKHOCT .. JOLIEHT .
OcBeH TOBa KaHAM/IATHT y4acTBa aKTHBHO B NpOLeca Ha HAYYHO OLIEHSIBaHE KaTO PEIEH3EHT, KaTo B
nepuoaa 2021-2026 r. e u3Bbpmua 7 BepudumupaHu pelneH3uH B cucrtemara Ha WoS. Tosa
CBHUJIETEJICTBA 3a paslO3HABa€MOCT Ha HEroBara €KCHEpTH3a M JOBEpHe OT CTpaHa Ha
MEKAYyHapoAHaTa Hay4Ha OOIIHOCT,

S. O0ma xapakTepHCTHKA HA IeHHOCTTA HA KAHIHAATA

S.1. YueOHo-nexarorn4ecka geiHocT

[Io oTHOmIIEeHHe HAa yqe6H0-ne,uaromquKaTa JeHHOCT cJleBa Ia ce 0T6eJ'Ie)KH, qe Impe3
MOCIEeIHNUTE TPH aKaJeMHYHH TOAMHHM KAaHAUAATHT € BOJAWI JIEKLIHOHHU KYpCcOBE C 001l XOopapuym
149 4aca. [IpenojaBaHuTe AMCHHUIUIMHU ca B 00/1aCTTa HA HHKEHEPHOTO MIPOEKTHPAHE, HH(PPOBOTO
MoJenupane, obpaboTkata Ha mpouecHa uHHpopManms U 3D TeXHOJIOTHHTE W ca B IPAKO
CHIBPKATETHO CHOTBETCTBHE C HeroBara Hay4yHom3scnenoBatencka pabora. Toma moxasma nobpa
HHTErpals MeX 1y HayyHaTa u [pernojaBaTesckara AeHHOCT U Ch3/aBa MPeANOCTaBKH 3a YCTOHYHBO
pa3BUTHE HA aKaJeMUYHaTa My Kapuepa.

5.2. Hayuna 1 HayYHO-NIPHJIOKHA JE€HHOCT

HayuHata W Hayd4HO-TIPUJIOYKHATa AEHHOCT Ha IJl. ac. 3aropckd ce XapaKTepH3Hpa ChbC
CHCTEMHOCT, TEXHOJIOTHYHA HACOYCHOCT M SICHO M3pa3¢Ha OpHEeHTalHs KbM PCIIaBaHC Ha peallHH
HH)KeHEpHH 3a1a4d. [IpeacTaBeHUTE TPY/A0BE IEMOHCTPHUPAT 110C/IEJ0BATEIHO Pa3sBUTHE B 00/1acTTa
Ha aJJMTUBHUTE TexHosoruy, 3D ckanupanero, TpuboMexaHHIHATE H3CIeABaHUS H NH(POBU3AIIHNATA
Ha [TPOU3BOJICTBEHHUTE MPOIIECH, KATO HAYYHHTE Pe3y/ITaTH ca 00BLP3aHU C KOHKPETHH MPHIIOKCHHUS
B HHAYCTpHaJIHa Cpea.

KanmupareT yvacTBa aKTHBHO B HAlIMOHATHO (DUHAHCHUPAHH Hay4YHOM3CJ/IEIOBATEICKH
MPOEKTH, CBhP3aHH C M3CIEIBAHE HA BUCOKOTEXHOJIOIHYHH MaTepPHaIH, EKOJIOTHYHO OPHEHTHPAHH
pElIeHHs ¥ PelUKIHpaHe Ha COJAapHH MaHEeIH, KaKTO U ¢ BHEJApsABaHEe Ha ChbBPEMEHHH LH(QPOBH U
WHTEMTeHTHH METOAM 3a aHanu3 W kiacudukanus. Yd4acTHETO My B Te3H MPOEKTH 0OeIMHsIBA

eKCIIepHMEHTATHH U3C/IeIBaHus, IH(POBO Molenupane U pa3paboTBaHe Ha MPHJIOKHH HHIKEHEPHH
peuICeHHts, KOCTO IIOKa3Ba crrocoOHOCT 3a HHTCTPpHpPAHC Ha HAYYHH pe3yaTaTHd B IIPpaKTHYCCKa cpea.

B cBosita LSUIOCT HAy4YHO-NPUIIOKHATA JEHHOCT HA KaHAWIATa OTroBaps No npoQuil H
ChIbpKAHUME HA HAaydyHATa CIEIHATHOCT .. [eopHs Ha MeXaHW3MHTE, MANIHHATE H aBTOMaTHYHHTE
JIMHUM" B apryMEHTHpa HEroBaTa rOTOBHOCT 3a 3aeMaHe Ha akaJgeMuyHaTa JUTHKHOCT ., JOLIEHT .

5.3. Bueapureicka geifHocT

BuenpuTesickaTa JEMHOCT HA KaHAMIATa Ce M[pOsBsiBa 4Ype3 peali3HpaHd HHIKCHCPHH
pellieHus, MOBeNH 10 PerucTpallds Ha JBa MOJEe3HH Mojesa B o0jacTra Ha PelHKIHPaHEeToO Ha
dboToBonTanunu maHend. Te3n pa3paboTKU MpPeACTABIABAT KOHKPETEH pe3yjiTaT OT Hay4qHO-
MpUIIOKHATa My paboTa H CBHIETEJCTBAT 33 CIIOCOOHOCT Ja MPEBek1a H3CICTOBATENICKHTE HICH B
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3alIUTEHH TEXHHYECKH PEIEHNUS C IPAKTUYECKa HacOueHOCT. HamnymeTo Ha perucTpupany mojie3Hu
MoOZenH Kato QopMa Ha HMHAYCTpHAIHAa COOCTBEHOCT II0Ka3Ba peajlHa IMPUIOKHMOCT Ha
MOCTUTHATUTE PE3YITAaTH H CIIOCOOHOCT 3a TpaHCHOPMHUpaHEe Ha HAYIHHTE H3CJIEIBAHMUS B 3aIIUTEHH
TEXHUYECKH PEIICHHS C MPAKTUYECKa CTOMHOCT.

6. Illpunocu. 3HAYHMOCT HA MPHHOCHTE 32 HAYKATA H NIPAKTHKATA

Cnopen xapakTepa CH HAYYHO-TIPHJIOKHHUTE TPHHOCH CHAaT KBbM CJIEIHHUTE METOJHYHH
KaTerOpHu:

A. Hayuno-npunosxcuu npunocu

Al. [Jlokazeane ¢ HOBU cpeOCcmBa HA CbUleCMBEHU HOBU CHIPAHU HA 6e4e CHUjecmsysalyu
Hayunu oonacmu, npobiemu, meopuu, Xunomesu:

¢ EkcrnepumeHTanHo e jokaszaHo, ue Hemomupuuupanuar PETG nmomumep mputekara
3HAYUTEJIHO  MO-BHCOKA  H3HOCOYCTOHYHMBOCT  (IIOYTH  TPHUKPATHO)  CHPSIMO
MoaubukamusTa My C BwIVIepoaHd BikmouBaHus (Carbonfil™), kato e wu3zscHeH
MEXaHU3MBT Ha IIOHH)KEHATa YCTOHYMBOCT MpPH KOMIIO3MTA, CBBP3aH C JIOKAIIHO
HapyllaBaHe Ha IpaHHYHMsl MacjieH (UIM M BB3HHKBaHE Ha IUPEKTEH KOHTAKT C
IPOTHUBOTSLIOTO.

e YCTaHOBEHA € 3aKOHOMEPHOCT B MOBEAEHUETO HA KOMIIO3UTHHS Marepuan Carbonfil™
IIPH CYXO TPUEHE, ITPU KOETO IPH BUCOKH HATOBAapBaHMS ce Ha0JI01aBa CTAOUIIU3UPAHE
Ha Koe(pUIHEeHTa Ha TpUeHe H HamaIsaBaHeTo My ¢ 10 38% crpsmo uncrus PETG.

e (OO0OCHOBaHO € MPUJIOKEHUETO HA EJIEKTPOCHIIPOTUBUTEIHO HAarpsBaHe KaTo e(eKTHBEH
U €HEepPruiHO Ienecho0pa3eH MOAXOJA 3a KOHTPOJMPAHO TEPMHUYHO BBH3JIEHCTBHE MPH
mpoleca Ha OTHEJNsIHEe Ha CTHKJIEHHUS CIIOM OT COJIapHU MaHEe!H.

e Ormnpeaenen e ontuMalieH temneparypeH auanas3oH (130-150 °C), koito ocurypsiBa
npexon Ha EVA-cBbp3Bamusi areHT B CBCTOSHHE, IMO3BOJISIBAIIO TEXHOIOTHYHO
e()eKTHBHO OT/Ie/IsIHE HA CTHKICHHS CJI0i 6e3 aerpajanus Ha Marepuaa.

A2. Cv30asane Ha HOGU Kracugukayuu, Memoou, KOHCMPYKYUU, MexXHOI0UU.

o [IpemnoxeH e TEXHOJOTHYEH METOJ 3a OTAE/ISHE Ha CTHKIIOTO OT COJIapeH MaHel, basupan
Ha U3M0JI3BaHE Ha CTaHJIapTH3HpaHa KaHTAJIOBA HHUIIIKA KAaTO peXel] HHCTPYMEHT, KOeTO
CJIMMHHMpa HeOOXOIUMOCTTa OT CHEIUAIU3UPAHH NPOPHIHPAHH HHCTPYMEHTH H
NOBHUIIABA UKOHOMHUYECKaTa €)EKTHBHOCT Ha IpoLeca.
A3. Honyvasane na nomevpoumenHu Gaxmu
e [lomyveHu ca eKCriEpUMEHTAHH JAaHHH 3a BIMSHHETO Ha MO (PHKAUMUTE B CTPYKTypaTa
Ha TOJMMEPUTE BBPXY KOHTaKTHAaTa TEMIEparypa, H3HOCOYCTOWYMBOCTTA H
TpUOOJOTHYHOTO MMOBEJECHHE, KOWTO JONBJIBAT H KOHKPETH3HPAT ChILECTBYBALIUTE
HAy4YHH IPEIACTABH.
b. Ilpunoscnu npunocu
[TpuoXHATE IPHHOCH Ha KaHIKUAATa ca CBBP3aHu ¢ pa3paOdoTBaHe U BHEAPsBaHE Ha MOAXOAH
3a IUTHTAIM3UPAHE U CPABHEHHE HA PEealTHH JIeTalIi ¢ HOMUHAIIHATA UM M€OMETPHsl, HHTErpalus Ha
3D ckaHHpaHe CBC CAMOXOAHHM pOOOTH3HpPAaHH CHCTEMH, BBHICTAHOBSBAHE HA TEXHOJIOTHYHH
TPAaeKTOPHH CJIEl aBapHiHHH PEeKHMH, aJHTHBHO BB3CTAHOBABAHE HA INOBPEJIEHH KOMIIOHEHTH H
pasmupsiBaHe Ha (QYHKIHOHAJIHOCTTA HAa pPOOOTH3UPaHH IIAT(OPMH Ype3 CHCHHATH3UPAHH
npucrnocobenus. PazpaboTeHu ca CBIIO0 CUCTEMH 3a KIIaCH(HIMPaHe Ha KOMITOHEHTH H OTKPUBAHE
Ha nedeKTHH AeTalian Ype3 KOMIIOTBPHO 3peHHe, KaKTO M IMOJAXOIH 3a MHCIEKIIMOHEH aHalu3 Ha
rojeMH HHIYCTPHAIHH CLOPBXKeHHs Ha 0Oaszara Ha mepuoaWyHo 3D ckanupane. HacT OT Te3H
pellleHHsl ca Pa3BUTH M YCHBBPIICHCTBAHH B MOBEYE OT €IHA MyOIUKalUs, KOCTO CBUAETEICTBA 34

MOCJIeIOBATEIHO HAArpaXKaaHe Ha IpPUI0KHATa H3CJIEA0BaTC/IiCKa JHHHA, a HE 3a (bOpMaﬂHO
AyO/MpaHe Ha pe3y/ITaTH.
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7. OueHKa HA JIMYHHSA NPHHOC HA KAHH/IATa

3a MeH JIMYHUAT IPUHOC Ha KaHauaaTa J-p M. 3aropcku B MOJIyYEHUTE pe3yIITaTH OT y4eOHO-
nearoruyeckara, HayyHara U HayqHO-TIPHJIOJKHATA IeHHOCT e Oe3cnopeH U crinecTBeH. Hanmuuueto
Ha MIHPOK KPBI' ChaBTOPH € CBUJIETENICTRO 3a paboTa B aKTMBHA HAyYHA Cpejia U yYacTHe B 3HAYHMHU
H3CJICIOBATEJICKH €KHITH, HO IIPECTABEHUTE TPYAOBE MOKA3BaT ICHO O(POPMEHA H I10CIIEA0BATETHO
pasBHBaHA H3CJIE0BATENICKA IMHUA, KOETO € IMOKa3aTes 3a BOACHIO yJacThe MMpH GOpMyJIHpaHETO Ha
HAYYHHUTE 3aJa40 H PCATH3HPAHETO HA IMOJTYYEHHUTE Pe3yJITaTd. PeructpupaHuTe MoNe3HH MOJENH,
CHCTEMHOTO TEMATHYHO pa3BUTHE Ha IyONUKAlMUTEe M YCTOHYMBATA HAaydyHA MNPOAYKIUS B
peepupaHd W3OaHMs JaBaT OCHOBAHHE Ja Ce NMpHEMe, 4e KaHIHJaThbT MMa CaMOCTOSITENEeH U
pa3no3HaBaeM MPUHOC B NMpeJCTaBEHUTE pa3paboTKH.

8. Kpuruunm Oe/1eskKH U NpenopbKH

M3TbKHATHTE MO-rope HOCTOHHCTBA HA MPEACTABEHHTE MAaTepHATH JOMHUHHPAT KATETOPUIHO
B [IOJIOJKHATEIHATA MU OlICHKA. KaHauaaThT € Milal, HO BE€Ye YTBBPKAABAIll C€ U3CIIeI0BATEI C SICHO
opopMeHa W mocNeIOBATENHO pa3BUBaHA HAay4yHa JMHHS, JoOpa MyOIUKallMOHHA AKTHBHOCT H
pEaJIHH MMPUJIOKHH PE3YIITATH.

B TO3M KOHTEKCT HampaBeHHTEe O€JIEekKKH HMAT XapakTep IO-CKOpO Ha HACOKH 3a IO-
HATATBIIHO KOHIIENTYAIHO 3aabiI004aBaHe Ha U3cieaBaHuATa. bu Ouino nosne3Ho B Objelie 4acT OT
HaAaTpYNAHUTE PE3yJITaTu /1a 6’13,[[3’!‘ O606U_ICHH B MO-IAIOCTEH TCOPETUKO-METOIOJIOTHYCH I1JIaH UJIH
MOHOrpadMYHO H3ClIeBaHe, KOETO Ja CTPYKTYpHpa W CHHTE3Wpa IOCTHTHATOTO B €IHHHA
KOHIIENITYaIHa paMKa.

B y4ye6HO-neqarornyecky acekT MOXKe /1a ce Ipernopbya CHCTeMaTH3HpaHe Ha pa3paboTKUTe
o dopmaTa Ha yueOHHK HIH y4eOHO noMaraio, KoeTo OM yKpenuIo Bpb3Kara MEeXAy HayYHHTE
pe3yaTaTu U npernojasaresickara JeHHOCT.

dopMynupaHuTe MPENOPHKH He HaMallsiBaT 0 HUKAaKbB HAYMH CTOMHOCTTA Ha TOCTUTHATOTO
10 MOMEHTA, a OYepTaBaT €CTeCTBEHA NNEePCIeKTHBA 3a aKaJeMHYHO pa3BUTHE.

9. Jluunu Brie4YaT/IeHHsI

[TosmaBam j-p M. 3aropckd mpead BCHYKO 4Ype3 HEroBaTa Hay4yHa MPOTYKIIHSL.
BauMaTeTHUT IPOYUT U aHATH3 HA NPeJCTaBeHUTE MaTepHanid Me yOex1aBar, 4e 3a CPaBHUTEIHO
KpaThK MEPUOJ] TOH € MOCTUIHAT CePHO3HO MPO(GeCHOHATHO U HaYYHO H3pacTBaHe. He3aBUCHMO OT
MJajaTa CH aKaJeMHYHa BB3pacT, KaHIUOAThT JEMOHCTpHpAa  IIOCIEIOBATETHOCT B
U3CJIeJ0BaTEJICKATa CH JIMHUS, BUCOKa MyOIMKallMOHHA aKTUBHOCT M ICHO H3pa3eHa OpHEeHTALHA KbM
AKTYaJHH TeXHoJorm4yHd npobnemu. HaGmomaBa ce 1en€HAcOYEeHO M aKTHBHO Pa3sBUTHE, KOETO
CBHETEICTBA 3a (OpMHpaH HaydeH Npoduin M MOTEHUHAT 3a MO-HATAThIIHO YTBBPKIABAaHE B
obnacrra.

10. 3aki0o4enue
[IpenBu i ropenssiokKeHoTo, mpeataraM Ha noynraemoro Hay4yHo kypu Aa npuchId Ha
ri1. ac. A-p uaxk. Muxania Xpacros 3aropckn akageMH4YHA JIbKHOCT ,,J0LEHT™ B!
obnacT Ha BuciIe obpazoBanue - 5. TeXHHYECKH HAYKH,
npodecuoHaITHO HanpasieHHe - 5.1. MallnHHO HHXKEHEePCTBO,
CIIELIHATTHOCT - TeopHs Ha MEXaHU3MHUTE, MAIIHHUTE H aBTOMAaTHYHUTE JTHHUH

26.02.2026 . M3roTBHJI CTAaHOBHUIIETO:
/upod. au umk. JumMutep Jludes/
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OPINION

1. Information about the competition

The competition for the academic position of Associate Professor at the Technical University
of Sofia was announced in the State Gazette, Issue No. 101 of 27 November 2025, and on the official
website of the Technical University of Sofia, for the needs of the Department of Theory of
Mechanisms and Machines within the Faculty of Industrial Technology.

2. Information about the candidate

Only one candidate has applied for the announced competition - Chief Assistant Professor
Mihail Hristov Zagorski, PhD, a full-time faculty member at the Department of Theory of
Mechanisms and Machines. The candidate fully complies with the quantitative and qualitative
requirements set forth in the Law on the Development of the Academic Staff in the Republic of
Bulgaria (LDASRB), specifically in the section governing the conditions and procedures for holding
the academic position of Associate Professor.

Chief Assistant Professor Mihail Zagorski, PhD, holds a doctoral degree in the scientific field
of Theory of Mechanisms, Machines and Automated Production Systems, awarded by the Technical
University of Sofia upon successful defense of a dissertation entitled “Investigation of the
Geometrical and Tribological Indicators and Parameters of Products Manufactured from High-Tech
Materials Using 3D Printing Technologies.”

He completed his higher education at the Technical University of Sofia, where he successively
obtained the educational and qualification degrees of Bachelor and Master of Engineering in the field
of technical sciences.

His professional career has been entirely associated with the Technical University of Sofia,
where he has held various academic and expert positions - from Junior Specialist at the
“CAD/CAM/CAE in Industry” Laboratory, through Expert at Sofia Tech Park, to his current position
as Chief Assistant Professor. His research and teaching activities are focused on mechanical
engineering, 3D technologies, digital modelling, and high-tech manufacturing processes.

The candidate is proficient in English and French. He participates in the present competition
with scientific works that do not duplicate the materials submitted for the acquisition of the
educational and scientific degree of PhD.

3. Overview of content and results in the submitted works

The scientific works submitted by the candidate in the present competition may be classified
into the following general categories: a habilitation thesis based on 10 publications in scientific
journals indexed in international databases; scientific publications — articles in journals and papers
presented at scientific conferences; as well as registered utility models demonstrating applied research
results.

The analysis of the materials submitted by Dr. Zagorski shows that they meet and, in
quantitative terms, exceed the minimum national requirements stipulated in the Law on the
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Development of the Academic Staff in the Republic of Bulgaria, its Implementing Regulations, and
the Regulations for the Development of the Academic Staff at the Technical University of Sofia.

The habilitation thesis integrates 10 publications forming a consistent research line in the field
of additive manufacturing technologies and the digitalisation of production processes. In terms of
content, three main thematic areas can be distinguished.

The first thematic area encompasses experimental investigations into the tribological and
mechanical characteristics of polymer materials manufactured using FDM/FFF technology. The
influence of printing parameters, material structure, and post-processing treatments on wear
resistance and operational performance has been analysed, with the aim of substantiating the
expanded applicability of 3D-printed components in real load-bearing assemblies.

The second thematic area is related to the application of 3D scanning and reverse engineering
for the reconstruction and analysis of complex geometries, as well as for the optimisation of process
planning in CNC machining. The studies demonstrate opportunities to improve accuracy, reduce
machining time. and minimise material losses through the use of digital models based on real
measured geometry.

The third thematic area addresses the automation and integration of these technologies into
digital and robotic systems, including their application in research and educational platforms within
the framework of the Industry 4.0 and Industry 5.0 concepts.

A common characteristic of all developments is their clearly expressed experimental nature,
systematic analytical approach, and strong orientation towards practical engineering applicability.

The second group of scientific works comprises a total of 30 publications, including articles
in scientific journals and papers presented at international conferences. Of these, 18 have been
published in journals indexed in internationally recognised databases such as Web of Science (WoS)
and/or Scopus. Three of the publications have appeared in journals with an Impact Factor (IF), which
is indicative of the high scientific quality and international visibility of the candidate’s research.

The publications in this group outline a consistent and clearly structured applied research line
in the fields of additive manufacturing technologies, 3D scanning, and the digitalisation of production
processes. A leading emphasis in these works is the integration of experimental investigations and
digital models aimed at improving the accuracy, efficiency, and reliability of engineering solutions
involving complex geometries and advanced materials.

A systematic development of issues related to process optimisation is evident, particularly
through the use of geometry obtained from point clouds, the analysis of operational characteristics of
3D-printed components, and the implementation of reverse engineering methods in industrial
practice. Several publications demonstrate the integration of experimental results, digital data
processing, and engineering interpretation, reflecting solid methodological competence and a strong
orientation toward practical applicability.

The scientific output in this group is characterised by consistency, technological focus, and
orientation toward real industrial challenges. The publications combine research and applied aspects
and correspond in content and profile to the scientific field of Theory of Mechanisms, Machines and
Automated Production Systems, thereby substantiating the sustained development of the candidate’s
research trajectory.

The third group includes two registered utility models that complement the candidate’s
applied research activity in the field of photovoltaic panel recycling. In both cases, a structurally
defined engineering solution has been developed for the separation of the glass layer from the
composite structure of the panel, using different technological approaches based on the analysis of

the mechanical and thermal properties of the constituent layers.
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These developments are characterised by a clearly defined technical objective, well-justified
design solutions, and a focus on energy efficiency and environmental sustainability, demonstrating
the ability to translate scientific results into practically applicable solutions with tangible industrial
potential.

4. Reflection of candidate’s scientific publications among the scientific community

The candidate’s scientific publications have received recognition within the international
research community. To date, a total of 44 citations have been recorded in internationally recognised
databases such as Web of Science (WoS) and/or Scopus, which represents a significant indicator for
a candidate applying for the academic position of Associate Professor.

In addition, the candidate actively participates in the scientific evaluation process as a
reviewer. During the period 2021-2026, he has completed seven verified reviews recorded in the Web

of Science system. This demonstrates the recognition of his expertise and the trust placed in him by
the international scientific community.

S. General description of candidate’s activity

5.1. Teaching and Educational Activity

With regard to his teaching and educational activity, it should be noted that over the past three
academic years the candidate has delivered lecture courses with a total teaching load of 149 hours.
The subjects taught fall within the fields of engineering design, digital modelling, process data
processing, and 3D technologies, and are directly aligned with his research activities.

This demonstrates a strong integration between research and teaching and creates favourable
conditions for the sustainable development of his academic career.

5.2. Scientific and Applied Research Activity

The scientific and applied research activity of Chief Assistant Professor Zagorski is
characterised by consistency, technological orientation, and a clearly expressed focus on solving real
engineering problems. The submitted works demonstrate a sustained development in the fields of
additive manufacturing technologies, 3D scanning, tribomechanical investigations, and the
digitalisation of production processes, with research results closely linked to specific industrial
applications.

The candidate actively participates in nationally funded research projects related to the
investigation of high-tech materials, environmentally oriented solutions and photovoltaic panel
recycling, as well as to the implementation of modern digital and intelligent methods for analysis and
classification. His involvement in these projects integrates experimental research, digital modelling,
and the development of applied engineering solutions, demonstrating his ability to transfer scientific
results into practical environments.

Overall, the candidate’s scientific and applied research activity corresponds in profile and
content to the scientific field of Theory of Mechanisms, Machines and Automated Production
Systems and substantiates his readiness for appointment to the academic position of Associate
Professor.

5.3. Implementation activities
The candidate’s implementation activity is manifested through realised engineering solutions

that have led to the registration of two utility models in the field of photovoltaic panel recycling.
These developments represent tangible outcomes of his applied research work and demonstrate his
ability to translate research concepts into legally protected technical solutions with practical

orientation.
The existence of registered utility models as a form of industrial property confirms the

practical applicability of the achieved results and reflects his capacity to transform scientific research
into protected engineering solutions with real practical value.
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6. Contributions. Significance of contributions for science and practice

In terms of their nature, the applied scientific contributions may be classified within the

following methodological categories:

A. Applied Scientific Contributions

Al. Demonstration, by means of new approaches, of essential new aspects of already existing

scientific fields, problems, theories, or hypotheses.

e It has been experimentally demonstrated that the unmodified PETG polymer exhibits
significantly higher wear resistance (nearly threefold) compared to its carbon-filled
modification (Carbonfil™), The mechanism underlying the reduced wear resistance of the
composite material has been clarified and is associated with local disruption of the
boundary lubricating film and the occurrence of direct contact with the counterface.

e A regularity in the behaviour of the composite material Carbonfil™ under dry friction
conditions has been established, whereby at high loads a stabilisation of the coefficient of
friction is observed, accompanied by a reduction of up to 38% compared to pure PETG.

e The application of electrical resistance heating has been substantiated as an efficient and
energy-effective approach for controlled thermal treatment in the process of separating
the glass layer from photovoltaic panels.

e An optimal temperature range (130-150 °C) has been determined, ensuring the transition
of the EVA bonding agent into a state that enables technologically efficient separation of
the glass layer without material degradation.

A2. Creation of new classifications, methods, designs, and technologies.

e A technological method has been proposed for separating the glass layer from a
photovoltaic panel, based on the use of a standardised Kanthal wire as a cutting element.
This approach eliminates the need for specialised profiled tools and enhances the
economic efficiency of the process.

A3. Obtaining confirmatory facts.

e Experimental data have been obtained regarding the influence of structural modifications
in polymers on contact temperature, wear resistance, and tribological behaviour, thereby
complementing and refining existing scientific knowledge.

B. Applied Contributions

The candidate’s applied contributions are related to the development and implementation of

approaches for the digitalisation and comparison of real components with their nominal geometry,
the integration of 3D scanning with autonomous robotic systems, the restoration of technological tool
paths following failure modes, additive recovery of damaged components, and the extension of
robotic platform functionality through specialised fixtures.

Systems for component classification and defect detection based on computer vision have also

been developed, as well as approaches for inspection analysis of large-scale industrial facilities based

on periodic 3D scanning. Some of these solutions have been further developed and refined across
more than one publication, which reflects a consistent advancement of the applied research line rather

than formal duplication of results.

7. Assessment of the Candidate’s Individual Contribution

In my opinion, the individual contribution of Dr M. Zagorski to the results achieved in his
teaching, scientific, and applied research activities is undeniable and substantial. The presence of a
broad circle of co-authors reflects his work within an active research environment and participation
in significant research teams; however, the submitted works demonstrate a clearly defined and
consistently developed research trajectory, indicating a leading role in the formulation of research
objectives and the implementation of the obtained results.
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The registered utility models, the systematic thematic development of the publications, and
the sustained scientific output in peer-reviewed journals provide sufficient grounds to conclude that
the candidate has an independent and recognisable contribution to the presented research
developments.

8. Critical Remarks and Recommendations

The merits of the submitted materials outlined above clearly dominate my overall positive
assessment. The candidate is a young yet already well-established researcher with a clearly defined
and consistently developed research trajectory, solid publication activity, and tangible applied results.

In this context, the remarks provided should be regarded primarily as guidance for further
conceptual deepening of the research. It would be beneficial in the future to synthesise part of the
accumulated results within a more comprehensive theoretical and methodological framework or in
the form of a monographic study, which would structure and integrate the achieved outcomes into a
unified conceptual framework.

From a teaching perspective, it may be recommended to systematise the developed materials
in the form of a textbook or teaching manual, thereby strengthening the link between research results
and teaching activities.

The formulated recommendations in no way diminish the value of the achievements to date;
rather, they outline a natural perspective for further academic development.

9. Personal Impressions

I am familiar with Dr M. Zagorski primarily through his scientific publications. A careful
reading and analysis of the submitted materials convince me that within a relatively short period he
has achieved significant professional and scientific growth.

Despite his relatively young academic age, the candidate demonstrates consistency in his
research trajectory, high publication activity, and a clearly defined orientation toward current
technological challenges. A purposeful and active development is evident, reflecting an established
research profile and strong potential for further advancement in the field.

10. Conclusion
In view of the above, I respectfully propose that the esteemed Scientific Jury award Chief

Assistant Professor Mihail Hristov Zagorski, PhD, the academic position of Associate Professor in:

field of higher education - 5. Technical Sciences,
professional field - 5.1. Mechanical Engineering,
scientific field - Theory of Mechanisms, Machines and Automated Production Systems

27.02.2026 Prepared by:
/Prof. Dimitar Dichev, DSc/
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