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TI0 KOHKYPC 3a 3aeMaHe Ha akaZleMUYHa JUIBXKHOCT ,,JOLEHT”
110 NpodeCHOHAHO HanpaBieHue 5.1. MaluHHO HHXEHEPCTBO,
criennanHocT: , [ IpuinoxHa mexanuka“, obsisen B JIB Gpoit 98/18.11. 2025 r.
C eAMHCTBEH KAHAMAAT: V1. ac. A-p unsk. Basepun Hopaanos Bakbpaues

Peuensent: npod. aTH nu:k. Koano Tenes Iunkos, [TH 5.1. Mamuazo
HHKEHEPCTBO, Y HUBEPCUTET 110 XPaHUTEHH TEXHOJIOTHM — I'p. [[10BIuB,
BBHIIEH YIEH Ha HAYYHOTO XYPH

1. O6mu noJioxkenus: u GuorpadpuyHu JaHHH.

Banepr Mopnanos Baxspmokues e poneH Ha 4 maii 1982 r. B rp. [Tasapmxuxk.
3apppmiBa Maremaruyecka ruMHasus ,,KoHCTaHTHUH Bennukos®, rp. Ilaszapmxuk
npe3 2001 r., ciex koeto cnensa OKC ,,6axanaspp” B TeXHHYECKH YHUBEPCUTET —
Coust, Gpunuan — ITnosaus, crnenuanHocT ,,MalIMHOCTPOEHe W YPENXOCTPOeHe” JI0
2005 r u OKC ,,Maructbp® B ChIIMS YHHUBEPCUTET, ChINATa crenuardocT 1o 2007 r.
B mepwoma 2006 - 2017 r. paboru B mNpoMHIUIeHOCTTa B cdepaTa Ha
MAaIMHOCTPOEHCETO mocienonsarenHo B ,Mouma” AJl, rp. CramGomuiicku u
wXiaeomam” OO[, rp. Ilasapmxuk. ITpe3 okromepu 2016 r. mmx. Banepu
bakspxues npunobusa OHC ,,Jlokrop” B obiact Ha Buciieto obGpasopanue 5.1,
MalliHHO ~ HMH)XKEHEPCTBO, INpPOQEepUOHANHO  HampasieHue 5.1. MammHHO
WH)XCHEPHCTBO, CIIELIUATHOCT ,,MelNHO3HAHHEe ¥ MAIlMHHY eneMaHTH . OT HOeMBpH
2017 r. n-p vmx. Banepu bakbpmkueB nocrsnsa xato ,,Acuctent” B TY — Codus,
¢Gumuan ITnospus, xarenpa ,Mexaunuka”. IIpe3 ampmn 2019 r. e HasHaueH KaTo
,»] JIaBEH acCHCTEHT ’ B ChILATa KaTeapa, KbAETO paboTH M 10 MOMEHTA.

I'n. ac. a-p umx. uwk. Banepu bakbp/kues € eIMHCTBEH KaHAUAAT B KOHKYPC
3a 3aema”e Ha AJl ,/Jlouent™ mno mnpocdecuonanrHa HanpapiaeHue 5.1. MamuaHO
MIDKCHEPCTBO, Hay4dHa CICLHANHOCT: ,[Ipunoxkna MexaHmka® BBB  (akyrTeT
»MaluHocTpoeHe U ypenoctpoene™ koM TY — Codus, dhunuan - [Tnosaus, 06sBeH B

Jbpxasen BecTHHK Opoit 98/18.11.2025 r. u Ha uHTEepHET cTpaHmMiara Ha TV -
Codusi.

2. OOmo onucanue HA MPEeACTABEHHTE MATEPHAJIH.

3a yyacTHe B KOHKYypPCa KaHIUIATEHT TII. ac. A-p UHX. Banepu Baxepmkues e
npeactaBuin  obmwo 25 my6aMKaluH, OT KOMTO 16 myOnuKauuu B ChaBTOPCTBO U 9
MyONVKanuKy CaMOCTOSATENHO, W3BBH HaydHUTE NyOIuKauuu 3a mpuaobuBaHe Ha
obpazoparenHara M Hay4dHa CTeneH ,,JIoKTop®, pasnpelelieHd IO IpyIH, KakTo
cleBa:



o XabunuTauuoHeH TpyA — HayuyHu myOnukauuu (He no-manko ot 10) B
U3/aHKs, KOUTO ca pedepupaHd U MHACKCUPaHU B CBETOBHOM3BECTHH 0a3u IaHHHU
(Scopus w/umu Web of Science) ¢ Hayuna undopmanus (moxaszaren B4) — 10 Gpos;

e Hayunu myOnvkanuu B W3JaHus, KOUTO ca pedepupaHd M WHISKCUPAHU B
cBeToBHOM3BecTHH Oa3u pnaHuHu (Scopus w/mmu Web of Science) ¢ mHayuna
uHpopmanus (mokazaren ['7) — 3 Gposi;

e Hayunu nyOaukauuy B Hepe(epHpaHM CIMCaHUS C HAYYHO peElEeH3UpaHe
WK B pelaKTUPaHHu KOJIEKTHBHH TpyaoBe (moka3aren I'8) — 12 Gpos

Bceuuku ropenocodeHd myOIHKaliy ca IIPSKO CBBP3aHU ¢ KOHKYpCa.

Ot npencraseruTe nmybaukanyy, 14 ca Ha aHIIMICKY 31K, a 11 Ha OBirapcku
e3UK.

PeneH3eHThsT Npuema, 4e JeNbT Ha IV ac. J-p UHXK. Banepu Bakbpmkues B
HayYHHTE IyOJIMKAlMM € PaBeH Ha OCTAHAJIUTe aBTOPH, Thil KaTo He € MpeACTaBeH
pPasacuTCIICH IIPOTOKOJI 3a IIPHHOCA Ha YyJacTHC Ha OTACIIHUTC aBTOPH.

Bce mak B mpexacraBeHuTe 3a peLeH3HpaHe 25 myOnukanud aBTOPBT € Ha
ITBPBO MACTO B 16 Op. 1 Ha BTOPO MsCTO B 4 Op.

Ilpuemam o0mo 3a peneHsupane 25 HaydHH TpyZa, KOHTO ca H3BBH
JUCepTalHiTa.

Hngpopmayuonna ecnpaera
3a UBNBIHEHUE HA MUHUMANHUME HAYUOHATIHU USUCKBAHUSA

MuHBMaT
Bpoit | Musnyaa m;::‘na—
TOYKH | HHE HAIHO-
Tpyna Hoxazatean Ha HATHE Bty
KaHan- | H3UCKBA- 1;1::3;0::
SaTa HHIA HYPSAE
TVC
A [Moxaszarteal 50 50 50
1 HCEPTANHOHEH TPY/ 32 MPHCEEIaHE Ha 00pasoBaTeHa H HAYYHa CTENeH 50 50 50
"aoxTop"
B [Moxazatean 3 uan 4 ‘ 180 100 100
(XaOHRIHTAMHOHSH TPV - EAVHEH IV QTHKAIIH (He I0-Mamko 0T 10) B
4 AN, KOHTO Ca pedepHpaHi H HHISKCHPAHY B CEETOBHOM3BeCTHE 6asH 180
[TAHHH ¢ HAVIHA HHOOPMaLH
I |CymaornorasatemureorSgoll 243.33 200 200
7 Haywsa myonuKanHs B H3aHHA, KOHTO 03 peQepHpaHa H HHISKCHPAHH B 33.33
CECTOEHOH3BECTHH 023H JaHHA C HAV1HI HEDOPMAlHE )
g Haywsa nyOnUKAIHS B HepeepUpaRH CIHCAHNS ¢ HayTHO penensnpare wn| 210
|B pETAKTHPDAHH KOJCKTHEHH TOMOEE
A  |CyMmaormorazateanrte oT 12 70 15 100 S0 50
[THTEPaHKE HIH PeleHIlH B HayUHH H3TaHHE, peQepHpPaHH B HHIeKCHPaHH
12 [cBETOBHOH3IBECTHH 0a3H JAHHH ¢ HaVIHA HEQOPMALHA HIH B MOHOTpadHE H 100
JROJIEKTHBHH TOMOEE
0. Xopapuy™M Ha BOJEHN JIeKIIN 3a NOCIeJHNTe TPH FOJNHE B BHCHIN
BITAPCKN  YHHBepCHTeTH, axpeinTupasn o7 HAOA mam
VN CRISCTPAHHN VYHJININE, CL3JaJeHH # QYHKONOHHpamH# mnol 783 = 30
KOHOYCTAHOBEHHNA Peé] B CLOTEBETHATA CTPAHA M IO JUCHHINTINHI OT)
podecHOHAIHOTO HANPARJIEHIE, B ROETO & 069BEH ROERYPCHT.
Bemuko| 1356.33 400 430




CpriacHo mpencraBeHara ,JHpopmalnyoHHa CIOpaBKa 3a WM3MBIHCHHE Ha
munnManaute Hanponanau nzucksanus (wi. 20 an. 2 u 3 ot 3PACPD, onpenenenu B
[III3PACPB) u usucksanusTa ot npuiokenue 1 Ha [TYP3AITYCY, kanHmuaarsT Ii1.
ac. I-p umk. Banepu Mopnanor BakbpkideR OTropaps Ha MUHHMAJTHHTE
HallMOHATHM WM3UCKBaHUS 3a ydacTHe B KOHKypc 3a 3aemaHe Ha Al ,JloueHT* B
oGmact Ha BucIIe oOpazoBanue 5. TexHUYeCKH HAyKH, IPOdeCHOHAIHA HAIPaBICHHE
5.1. MaluMHHO MHXEHEPCTBO, CHEUMaNIHOCT: ,,IIpunoxxHa Mexanuka®, obssen B /IB
opoii 98/18.11.2025 r.

3. O6ma  xapakTepHCTHKAa Ha  HAy4YHOH3C/JeJOBaTeICKATa  H
HAYYHONPHUJIOKHATA JeiiHOCT HA KAHANJATA

IIpencraBeHuTe B KOHKypca Hay4HU CTaTUHU oOxBamiaT
Hay4YHOHM3CJIeHoBaTelcKkara paboTa Ha I ac. JA-p HHXK. Banepu bBakbpmxues
oblacTTa Ha MPUWIOXKHATA MeXaHUKa. Te He IMOBTAPAT CHABPIKAHUETO U IPUHOCUTE
Ha JMCEepTalMOHHUS TPyl U He ca npejcraBeHu B mpouenypara 3a OHC ,,JloxTop”
Wzcnenopartenckara npobieMaruka Ha O-p bakbpakueB MoXe Ja ce CUCTeMaTH3upa
B CJICIHUTE TEMATHYHH HAIIPaBICHHUA:

1. H3cnedsane @nusHuemo Ha mMexHono2udHume akxmopu 6bpxy Kavecmeomo
Ha 3D neyamnu oemaiinu.

B ToBa HampaBieHHe cieaBa Ja ce OTOenekaT HM3CIeABaHMATA, CBBP3aHH C
eAMHUYHOTO WM B pa3zIMvyHd KOMOMHAMM BJIMSHHE Ha: CKOpPOCTTa Ha IIedarT,
neOeNnrHaTa Ha CJIos U TeMIleparypara Ha eKCTPY3Us BBPXY Pa3IMyHU MeXaHUIHU
CBOMCTBA KaTo TBBPAOCT M AKOCT Ha OIBH, JIMHEHHA AeopMalys, a Taka ChHIIO
rparnaBoCT Ha MedyaT, TOYHOCT Ha pazMepute npu 3D nedaT Ha JAeTaliyd OT pa3iIuyHu
nonumepHu Marepuanu (ABS — akpuioHuTpui — OyTagWeH — CTHpPEH, MOJIHaMHL,
PetG, maitnon K¢15). Hapen ¢ ToBa ca u3cieBaHH U e€Taly OT IPOU3BOJCTBOTO Ha
JeTaiid, BIMSHMETO HAa CHhCTaBa U IIPOIECHUTE (DAKTOPH BBPXY MEXaHHMIHUTE
XapakTepUCTUKH U KadecTBOTO Npu oOpaboTkara uM. M3moi3BaHu ca CHBPEMEHHH
CpeAcTBa 3a CTAaTUCTHYecka 0OpaboTka M ca CB3J3JECHH DErPecHOHHHM MOJENH.
[TomyueHuTe pe3yiTaTH IIOKa3BaT, Y€ LEJeHAcOYeHara ONTHMU3alMs Ha
TexHojgoruynuTe (akropu mpu 3D mnevar Bogu 10 mnomoOpsiBaHE HA MEXaHWYHMTE
XapaKTePUCTHKA W Ka4yeCTBOTO Ha H3JeNHsTa, KOETO KHMa BaXKHO 3HAYEHHE 32
MHKEHEPHH U MH{yCTPHAIIHHU IPHIIOKEHHSL.

2. Hscnedeanus, ceapzanu ¢ emanu Om MEXHONO2UAMA HA ONMUYHOMO
npou3800Cmeo.

B ToBa HampaBiieHHe W3ClIeJBAHUSATA Ca HACOYEHHM KBM DpasIiexJaHe Ha
PA3IMYHA TOTHPAIIU CYCIIEH3HM M MOJHpally [OAJIOKKH H BIMSHHETO MM BBPXY
nporeca. Hapen ¢ ToBa e mpoBeleHa CUMyJalMsi Ha T[polleca MOJHUPaHe U
KOHCTPyMpaHe Ha I[IOJHMpal[ HHCTPyMEHTH B CO(TyepHa cpela, BKIIOYBAIIA



OVHAMHYHA CHMYyJIallisl Ha BrBJa Ha OTKJIOHEHHE Ha OINTUYHUS JeTailll crpsMo
TIOJIMpalIis MHCTPYMEHT. [IpoBeneHy ca u3cieaBaHus 3a BIUSHUETO HA OCHOBHUTE
napaMeTpy 3a IOJMpaHe Ha ONTHYHM AETailId BbPXy BpeMeTo 3a moiupaHe. Upes
craTucTUdecka 00paboTKa Ha MOjieNa ca OIpeelieHH, Ye ¢ MOBHIIABaHe Ha BrIIOBATA
CKOPOCT Ha IIIHHJAEIUTE Ha MMOJIMpalaTa MallliHa ce HaMals APaCTUYHO BPEMETO 3a
IIOJIpaHe.

3. Hzcneosanus, céwvp3anu ¢ paspabomeare Ha nabopamopho obopyosane.

Uscnenosatenckara pabora xacae IMpOeKTHpaHETO Ha NabopaTopen cTeHn 3a
HM3NKWTBaHE Ha yAapHa JKUIABOCT Ha IOJIHMMEpPH, Ype3 CBOOOJHO Najall KIHH II0
craugapt ASTM DI1709, a Taka cbpllo ¥ KOHCTpyHpaHe M wu3paboTBaHe Ha
nabopaTopa €KMIHUPOBKA IIpH OIpeje/sHe Ha AWHAMUYHHA MOAYN Ha JIMHAHHK
nepopMaly Ha apMHPaHU IUTHTHO 3aIBIHEHH MOJTMMEPHO OETOHHHM KOMITO3UTH IT0
BpeMe Ha BTBHpAsBaHe. [lokasanu U aHanmM3WpaHH ca BB3MOXKHOCTHTE 34
IPHIOKUMOCT Ha TOPEeCIIOMeHaToTo 000pyaBaHe.

4. H3cneosane Ha Xapakmepucmuku U 6b3MOJICHOCMU 3d Cb30A8aHe HdA
CbBpeMeHHU OUSUMAIHu obpasiu.

ExcriepuMeHTaJIHUTE W3C/IE[BAaHUSL Ca HACOYeHM KbM BIMSHHUETO Ha
CBETJIMHATA BBPXY XapaKTEPUCTUKUTE M KAuyecTBOTO Ha H300pakeHHATa, IIpH
pa3nu4YHA TUIIOBE HA Lupposara (ororpadusi, a Taka CHIIO W BIUSIHUETO HA
KOHTpacTa H Heropara [AHHaMHKa B IH(poBoTo ¢oTorpadeko wusobpaxeHue.
Ilony4yeHuTe pesynTaTd, TeXHHs aHalu3 U 00paboTka ca MPSIKO MPHUIOKUMHU IPH
Ch3JaBaHe Ha BCe II0-Ka4deCcTBaHM H300pakeHus, HeOOXOOMMH 3a Au3aiiHa H
IeYaTHUTE KOMYHHUKAIUH.

O6o0mmaBaiiku, MOXe Jja ce Kaye, 4e MOMYyIeHUTE Pe3yITaTé OT IPOBEINCHUTE
H3CIIeIBaHUS Ca OPUEHTHPAHH KbM KOHKpETHATa UM pealHs3alis B IIPaKTHKaTa, KaTo
TOBa OIIPElENs M IPUIOKHUS XapakTep Ha LIOCTHATA M3CIeAoBaTeNicka paboTa Ha
L. ac. A-p uHx. Banepu bakbpkues.

4., Ouemca HA NeJarornyecKkaTa NoAroToBKa M AeHHOCT HA RaHaHagaTa.

Ot npexcraseHoro yxpocrosepenne ot 1Y — Codus, buwimman — [lnosaus e
BUJIHO, Y€ L. ac. A-p uHX. Banepu bakspmxues paboTtu B kKatenpa ,,MexaHuka” ¢
TPYJOB CTaX IO CIELHAIHOCTTa KaTo Ipemojasaren 8 rox. ¥ 04 M. Ha cleIHHTE
JUIBKHOCTH: acHcTeHT — oT HoemBpu 2017 r., rmaBen acucrteHT — oTr ampui 2019 r.
3amutun e OHC ,,Jlokrop” Ha 28 oktroMBpu 2016 r. IIpe3 mocnenHUTe TpU TrOAUHUA €
U3BEXIAN JIEKITUOHHH KypcoBe o aucturuiaaute: ,,Cucremu 3a mevat — [ u II u.%,
» LexHoyioruy 3a nevar — I u II 4. u ,,3D Moxenupane®, ,,JIOBbPIINTEIHH IPOLECH”,
»2MalMHU 32 JOBBPLIMTENHM Ipouecu’, ,ONTHYHA TEXHUKA , ,XUOPUIHU
TEXHOJIOTHUH, ,BbBEIEHWE B CHenuanHocrra”, ,AHajorosa Qororpadus”,
»Ludposa dororpadus, ,Mamusau enemenTH”. 3a ydebHata 2022/2023 r. oOmus



Opoit Ha mpoBexneunTe Jekuuu € 170 4., 3a ygeOnara 2023/2024 r. ¢ 289 4., a 3a
2024/2025 r. e 324 4. Cymupaiika I'u ce BIDKAQ, Ye oOurus Opoil Ha IpoBeneHHTE
JIEKLIAH 32 MOCJIeIHUTe TPU FoauHu e 783 4.

I"'opecriomeHaTo NOTBBPXK/1aBa HENPEKBCHATOTO PAa3BUTHE H YCHBBPIICHCTBAHE
Ha I'l. ac. JI-p UHX. Banepu bakspaxues B Heropara yueOHO-TIeIaroruuecka AeHHOCT
¥ TTOKa3Ba HEOOXOMMOCTTa OT 00SBEHNS KOHKYPC.

S. OcHoBHH HAYYHH H HAYYHOIIPHJIOKHH IIPHHOCH.

IlocTurHatuTe OCHOBHU NPUHOCH OT HAYYHUTE pPelIeHHUs, B Hai-00001eH BU
ca ClIeJHuTe:

1. Hay9HO-IpHJIO’KHH IPUHOCH 3a oOoraTsBaHe Ha CHINECTBYBAIM 3HAHUA H
¢axTu.

1.1. VcraHoBeHO € BIHAHHETO Ha KIIOYOBH TEXHOJOIHYHU (HaKTOPH:
TeMIepaTypa Ha eKCTpy3Hs, CKOpPOCT Ha Iedar, febenuHa Ha CJ0s, OpUeHTAaIusI Ha
JieTaiina, CbCTaB Ha MaTepHaa (I10eJMHUYHO U B ONpe/ieIeHH KOMOUHAIIUY [TOMEXTY
CH) BBbpPXy MEXaHWYHUTE XapaKTEepUCTUKU: TBBPIOCT, SKOCT Ha OIbH, SKOCT Ha
BBTPELIHHTE BPB3KH (3aBapKH), IpanaBocT Ha redat Ha 3D npuHTHpanu o0pasiu oT
paznmuuHd BupoBe nonumepu (ABS — axpunomutpun - Oyramwen — crTHpewH,
nonuamua, PetG — nonuerunenrepedranar, Haitnon CF-15).

Upe3 U3BBPLIBAHE HA CTATHCTUYECKH aHAIMU3M Ca MPEJIOKEHU ONTHMU3ALNUN
Ha pexumure Ha 3D mevar ¢ men noaoOpsBaHE Ha MEXaHHYHUTE UM
xapakrepuctuku. [B.4.1., B.4.2,, B.43., B.44.,B4.5,B.48.,B.49., B4.10,I'.7.1.,
I 1aa L84,

1.2. YUpe3 cpaBHUTENIEH aHAJU3 HA TeJEHUUUTE B TexHoJoruure 3a 3D meyar e
YCTAaHOBEHO MPEUMYIIECTBEHOTO H3M0JA3BaHEe Ha TEXHOJIOTMSTAa C OTJaraHe Ha
pasronen Marepuai (FDM), karo e mocoueHa MKOHOMHYecKaTa M Iielecho0pasHoCT.
[[".8.4.]

1.3. YcraHoBenu ca Bb3MOXKHOCTHUTE 3a I10A00psBaHe kayecTBOTO Ha 3D mevar
0 MeToja Ha oTiiaraHe Ha marepuan (FDM), BKIHOYBAIIO MOCTUrAaHE HA BUCOKA
TOYHOCT Ha pasMepa Ha OTIEeYaTBaHUTE MAIIMHHHU JeTainu 3a nomumepu ABS u
nonoOpsiBaHe Ha Ileyara IIpd T.Hap. ,MOCTOBU CTPyKTypu . M3penmenu ca
PErpeCHOHHH ypaBHEHHs,, ONUCBAIl{ 3aBHCHMOCTTa Ha IapaMeTpUTe Ha Ipoleca
BBPXY FOPENOCOYEHUTE KauecTBeHH XapakTepuctuky. [1°.8.9.,1°.8.10.]

1.4. YcTaHOBEHO € BIMSHHETO Ha OCHOBHHUTE paboTHH (PaKTOpH IpH Ipoleca
Ha TOJIMpaHe Ha ONTHYHM JETaiil BBpPXY BpEeMETO 3a nonupaHe. Ha ocHoBara Ha
CTATHCTHYECKH aHAJIM3 € ONpeJIe/ieHa CTEIIeHTa Ha BIPUsHUE Ha OTAEIHUTE (aKTOpH.
[I'.8.2.1.86.]

1.5. YcraBoHeBO € BIMSHHETO Ha Pa3IU4YHU paOOTHU (aKTOpH (CBETIMHHH
MOJEJIH) BBPXY OCHOBHU XapaKTePHCTHUKH Ha OPTPETHU H300paskeHus.



OmeHeHH ca BBE3MOXXHOCTHTE HA AWTUTATHUTE M300paKeHMs B JM3aiiHA M I€daTa.
[F811.01.812]

2. TIpuioskHM TIPMHOCH, OTHACSINM Ce OO0 pa3paboTBaHe M BHeJpsBaHe Ha
MOJIENIH, METO/IH, AJITOPUTMH, JJaOOPAaTOPHU CTEAOBE U EKUIIHPOBKA.

2.1. Pa3paboren e anropurTspM 3a H3CIEOBaHE HA CHUMYJIallUs Ha Ipoueca
MOJIMPaHe Ha MUKPOOIITUYHY JE€TAalIN U KOHCTPYyHpaHe Ha MOJIMPAId UHCTPYMEHTH.
[I".8.1:]

2.2. Pa3zpaboTreH € MeToJ 3a IIPOU3BOJICTBO Ha €AMHUYHH CEPUM LAITHHIAPHIHH
3p0HH KOJIeNIa ¢ IpaBy 3b0H, BKIIOYBALl JBa €Tala Ha Mpou3BoACTBO. [IbpBH eTam Ha
IIpOTOTUIIH3Upane, upe3 usnonsBade Ha CAD codryep u BropH ertan Ha 3D meuar,
ype3 u3non3BaHe Ha reHepupanus 3D momen ot CAD codryep. [I7.8.3.]

2.3. Koncrpyupana u uzpaboreHa € 1abopaTopHa eKUIIMPOBKa 3a ONpeIesTHe
Ha JMHAMAYHMS MOMYJ Ha JUHEHHa AedopMalis Ha apMHUpPaHH ILUIBTHO 3allbIIHEHH
MOJIUMEPHH OETOHHU KOMIIO3UTH IIPY pa3IHYHO KadyecTBO Ha pubpure. [I7.7.2.]

2.4. Koctpyupan u uszpaboren e nabopaTtopeH CTEHJ 3a M3MKUTBAHE HA yAapHA
KUJIABOCT HA IIOJIMMEPH, uYpe3 CBOOOJHO mamaml KiuH Ha crapmapt ASTMD1709
[B.4.6.]

Hapen ¢ mocoueHnTe Hay4YHH CTaTH, Il ac. O-p UHX. Bamepu bakbpmkues e
NPEeICTaBMJI M COUCBK C & LMTUPAaHWsAs M 2 PELEH3UU B HAy4yHW U3JaHMs,
UHJEKCUPaHU U pedepUpaHu B CBeTOBHOU3BECTHYU 0a3a TaHHU.

6. 3HayuMocT Ha INPHHOCHTE 34 HAYKAaTa H lIPaKTHKaTA.

OOobmenara OLIGHKA Ha  MPEACTABEHUTE  pPE3yNTaTH OT HAy4YHO-
M3CIIeIoBaTeICKaTa paboTa Ha KaHaulaTa [oKa3Bar, Y€ T€ MMaT IIPHHOCEH XapaKTep
3a oOoraTsBaHe Ha HayKaTa ¢ HOBM 3HAaHMSA M HOBM pelUeHMA 3a npakrukara. Ot
MaTepHaluTe € BHIHO, Y€ I ac. A-p UHXK. Banepu bakbprkues orrosaps Ha
MHHHMAJIHUTE U3UCKBAHKU TOYKH 10 TPYNH IOKA3aTeNIH 34 aKaJeMHUYHATa JIBXKHOCT
»aoueHt” ot IIpaBuiHUKA 3a yCIIOBHS U Pe/id 33 3a€MaHe Ha aKaJIeMUYHH JUIbKHOCTH
B TV — Codust. BunHo e cbila Taka, 4e MaTepHaIUTe 110 KOHKypca ca IyOInKyBaHH
IIpe3 MOCIEIHUTE HAKOJIKO FOJWHH, KOETO € IPEANocTaBKa, Ye TelbpBa ILie OBaaT
IUTHAPAHY U IIe I0JIyJaT OLEHKA Cpe/l HayYHUTe CPEJM Y HAC U B UyOuHA.

7. Kputuunu 6es1exKH H PEeNOPbKH

CTHIBT Ha IUCKYCHS Ha M3CIIE0BATEICKUATE JaHHU € Ha HEOOXO0IMMOTO HUBO,
OM OMJIO IIOJIE3HO ITOBEYETO OT TSIX [la Ce CHIIOCTABAT C H3BECTHHU JIMTEPATYpPHH
pesyaratd. ToBa OM CIOMOrHAJIO Ja ce HalpaBU 110 yOeaWTeNnHa MOTHBAIUs 3a
npuHOCKTE Ha (GOpMYyIUpaHUTE H3BOIH.

Bux mperiopbhyai Ha IIl. ac. A-p HHX. Banepn bakbpmkues npu Obaemure cu
HAayYHHd MU3CNIeABaHWS Ja HAcoyd BHMMAHME M YCHIHS KBM OKpYIHSBaHE Ha



eKCIIEpUMEHTAIHUTE Pe3yJNITaT! B II0-MamabHu ITyOIMKaliy, KOeTO e IO3BOIH I10-
3a/16I00UeHa QUCKYCHs Ha PE3y/ITaTHTE, a Taka ChIIO M IyOJHMKalM{ BbB BOJCLIH
CIIHCaHug B ChoTBeTHATa obsact ¢ Impact Factor.

HanpaseHute KpUTHYHU OeJIeKKH H IPENnopbKa He ¢a OT €CTECTBO Ja HaMaIsaT
NOCTOMHCTBATA Ha H3cleioBaTelckara paboTa Ha TIJ. ac. I-p HHXK. Banepum
baxbpmxues.

[Ile cu mo3BOJIS 3a 3371aM U CIIEJHUTE BBIIPOCH:

- Kaxpp 6¢ xputepus mpu u3dopa Ha BHAA U Opos Ha TEXHONOTHYHHTE
dakTopH, BIHSCIM BbPXY MEXaHHYHHTE XapakTepuctuku 3a 3D
IPUHTHPAHH 00pa3Ly [1PU pa3IMYHUTE U3CIIeIBaHUS?

- MexaHUYHUTE XapaKTCPUCTUKM Ha Aetainute npu 3D nedar Haii-o0o
3aBHCAT OT TPH Tpynu (AKTOPH: TEXHOJIOTMYHH, MAaTEepHAIHU H
KOHCTPYKTHBHH (TeMIlepaTypa Ha €KCTPy3Hs, BUCOYHHA Ha CJI0s, CKOPOCT
Ha meuat, nebenuna, Opolf creHM, OpHMEeHTaIWsl Ha [eTaiina MpH Iedart,
MaTepHal, 3ambIBaHe, aaxe3usi Mex/y CBOeBeTe, OXJaxaaHe U Jp.) buxre
JTH TIOCOYMIIH criope] Bac xou (akTopH oka3BaT Hal-CHIHO BIUSHHAE?

8. JIuvHu Bne4aTyieHHsI H CTAHOBHINE HA PEleH3eHTa

JIo HACTOSIIIUAT MOMEHT He ChbM MMajl Bb3MOXHOCTTA J1a II03HaBaM JIMYHO IJI.
ac. o-p mmx. Banepu Baxbpmxues. CTaHOBHINETO MM € H3rpaieHo Ha 0asa Ha
MpeICTABEHUTE MaTePUaH 10 KOHKYpCa, KbJIeTO NI0Ka3Ba e(Ha [TOCIeA0BATEHOCT H
CHCTEMHOCT B pa0oTaTa CH U CTPEMEK KbM PasBUTHE H YChBBPIICHCTBAHE.

JAKJIIOMEHHUE

C‘IHTaM, 4ye TMPEACTaBeHHUTE MaTepHalu I10 KOHKypcCa OTTroBapAT Ha
muckBanusaTra Ha 3PACPD, IlpaBunHuka 3a npunaranero My u IIpaBuiHuka 3a
YCIOBUATA U pelia Ha 3aeMaHe Ha aKajaeMuuHa JUIBXHOCT B TY — Codus.

Bb3 OCHOBa Ha MpEICTaBEHHTe HAyYHH TPYHOBE, (OPMYIHPaHUTE OT TAX
Hay‘-IHOHpHJ'IO}KHI/I H MMPpHITOXKHH IIPpUHOCH, HaMHpaM 3a OCHOBATEC/IHO Oa IIpeaJioiKa I'Jl.
ac. 1-p umx. Banepu Baksp/kieB Jia 3aeMe akageMHUYHATa JIBKHOCT ,,JOLUEHT B
npodecHoHanrHo Hanpapienue S5.1. MamuHHO HHXXEHEPCTBO IO CHENHMAIHOCT:
., ] IpHJTO’KHA MEXaHHKa “.

Hara: 05.03.2026 r.

PELNEH3EHT:

(npo¢. are Konpo J[HKOB)
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REVIEW

for the competition for the academic position of "Associate Professor"
in professional field 5.1. Mechanical Engineering,
specialty: "Applied Mechanics", announced in State Gazette, issue 98/18.11.2025
with a single candidate: Chief Assistant Professor Valeri Yordanov Bakardzhiev,
PhD

Reviewer: Prof. Kolyo Tenev Dinkov, DSc, Eng., Professional field 5.1.

Mechanical Engineering, University of Food Technologies - Plovdiv,
external member of the scientific jury

1. General Provisions and Biographical Data

Valeri Yordanov Bakardzhiev was born on May 4, 1982, in the town of
Pazardzhik. He graduated from the "Konstantin Velichkov" Mathematical High School,
Pazardzhik, in 2001, after which he pursued a Bachelor's degree at the Technical
University of Sofia, Plovdiv branch, majoring in "Mechanical Engineering and
Instrumentation" until 2005, and a Master's degree at the same university, in the same
specialty, until 2007. In the period 2006 — 2017, he worked in the industry within the
mechanical engineering sector, successively at Mondi AD, Stamboliyski, and Hlebmash
OOD, Pazardzhik. In October 2016, Eng. Valeri Bakardzhiev acquired obtained the
educational and scientific degree “Doctor (PhD)” in the field of higher education 5.1.
Mechanical Engineering, professional field 5.1. Mechanical Engineering, specialty
"Mechanical Science and Machine Elements". Since November 2017, Dr. Eng. Valeri
Bakardzhiev has joined the Technical University of Sofia, Plovdiv branch, Department
of Mechanics, as an "Assistant Professor". In April 2019, he was appointed as "Chief
Assistant Professor" in the same department, where he works to this day.

Chief Assistant Professor Dr. Eng. Valeri Bakardzhiev is the sole candidate in the
competition for the academic position of "Associate Professor" in professional field 5.1.
Mechanical Engineering, scientific specialty: "Applied Mechanics" at the Faculty of
Mechanical Engineering and Instrumentation at the Technical University of Sofia,
Plovdiv branch, announced in the State Gazette, issue 98/18.11.2025, and on the
website of the Technical University of Sofia.

2. General Description of the Submitted Materials

For participation in the competition, the candidate, Chief Assistant Professor Dr.
Eng. Valeri Bakardzhiev, has submitted a total of 25 publications, of which 16 are co-
authored and 9 are single-authored, excluding the scientific publications for the
acquisition of the educational and scientific degree "Doctor". They are distributed by
group as follows:



* Habilitation work — scientific publications (at least 10) in editions that are
refereed and indexed in world-renowned databases (Scopus and/or Web of
Science) with scientific information (Indicator B4) — 10 items;

* Scientific publications in editions that are refereed and indexed in world-
renowned databases (Scopus and/or Web of Science) with scientific information
(Indicator G7) — 3 items;

* Scientific publications in non-refereed peer-reviewed journals or in edited
collective volumes (Indicator G8) — 12 items.

All the aforementioned publications are directly related to the competition.
Of the submitted publications, 14 are in English and 11 are in Bulgarian.

The reviewer assumes that the contribution of Chief Assistant Professor Dr. Eng.
Valeri Bakardzhiev to the scientific publications is equal to that of the other authors, as
no separation protocol regarding the individual authors' contributions has been
submitted.

Nevertheless, in the 25 publications submitted for review, the author is listed first
in 16 items and second in 4 items.

I am accepting for review a total of 25 scientific works, which are outside the
dissertation.

Information Note on the Fulfillment of the Minimum National Requirements

Number e Minimum
4 Minimum 3
Group Indicators gkpointa national Requiterants
for the teoli e from Annex 1 of
candidate PURZAD TUS
A Indicator 1 50 S0 50
1 Dissertation on awarding the educational and scientific degree PhD 50 50 50
B Indicator 3 and 4 180 100 100
Habiliting work - scientific publications B (not less than 10) in
4 publications that are referenced and indexed in world-famous databases 180
of scientific information
G Sum of indicators 5 to 11 243.33 200 200
Scientific publication in publications that are referenced and indexed in
7 L . 33
world-famous databases of scientific information.
8 Scientific publication in unreferenced journals with scientific review or in 210
edited collective works
D Sum of indicators 12 to 15 100 50 50
Citations or reviews in scientific publications, referenced and indexed in
12 world-famous databases of scientific information or in monographs and 100
collective volumes.
Horarium of guided lectures for the last three years in Bulgarian
universities accredited by NEAA or in foreign higher schools,
J established and functioning according to the legal order in the 783 - 30
respective country in disciplines of the professional direction in which
the competition is announced.
All points 1356.33 400 430




According to the submitted "Information Note on the Fulfillment of the Minimum
National Requirements (Art. 2b, para. 2 and 3 of the Act for the Development of the
Academic Staff in the Republic of Bulgaria, specified in the Implementing Rules of the
Act for the Development of the Academic Staff in the Republic of Bulgaria) and the
requirements from Appendix 1 of the Regulations on the Terms and Conditions for
Holding Academic Positions at the Technical University of Sofia", the candidate, Chief
Assistant Professor Dr. Eng. Valeri Yordanov Bakardzhiev, PhD, meets the minimum
national requirements for participation in the competition for the academic position of
"Associate Professor" in the field of higher education 5. Technical Sciences,
professional field 5.1. Mechanical Engineering, specialty: "Applied Mechanics",
announced in State Gazette, issue 98/18.11.2025.

3. General Characteristic of the Candidate's Scientific-Research and
Scientific-Applied Activity

The scientific articles presented in the competition encompass the scientific-
research work of Chief Assistant Professor Valeri Bakardzhiev, PhD, Eng., in the field
of applied mechanics. They do not repeat the content and contributions of the
dissertation work and were not presented in the procedure for the educational and
scientific degree "Doctor". The research topics of Dr. Bakardzhiev can be systematized
into the following thematic areas:

1. Research on the Influence of Technological Factors on the Quality of 3D
Printed Parts.

In this area, noteworthy studies examine the individual or combined effects of:
printing speed, layer thickness, and extrusion temperature on various mechanical
properties such as hardness and tensile strength, linear deformation, as well as printing
roughness, and dimensional accuracy in 3D printing of parts made from different
polymer materials (ABS — acrylonitrile butadiene styrene, polyamide, PetG, KF15
nylon). Alongside this, stages of part production, the influence of composition, and
process factors on mechanical characteristics and quality during their processing have
been investigated. Modern statistical processing tools were used, and regression models
were created. The obtained results show that targeted optimization of technological
factors in 3D printing leads to improved mechanical characteristics and product quality,
which is of significant importance for engineering and industrial applications.

2. Research Related to Stages of Optical Manufacturing Technology.

In this area, research is focused on examining various polishing slurries and
polishing pads and their influence on the process. Alongside this, a simulation of the
polishing process and the design of polishing tools in a software environment were
conducted, including a dynamic simulation of the deviation angle of the optical
component relative to the polishing tool. Studies were carried out on the influence of the
main parameters for polishing optical components on the polishing time. Through



statistical processing of the model, it was determined that increasing the angular speed
of the polishing machine spindles significantly reduces the polishing time.

3. Research Related to the Development of Laboratory Equipment.

The research work concerns the design of a laboratory stand for testing the impact
toughness of polymers using a freely falling dart according to the ASTM D1709
standard, as well as the design and fabrication of laboratory equipment for determining
the dynamic modulus of linear deformation of reinforced, densely filled polymer-
concrete composites during hardening. The applicability potential of the aforementioned
equipment is demonstrated and analyzed.

4. Research on Characteristics and Possibilities for Creating Modern Digital
Images.

The experimental studies are focused on the influence of light on the
characteristics and quality of images in different types of digital photography, as well as
the influence of contrast and its dynamics in the digital photographic image. The
obtained results, their analysis, and processing are directly applicable in creating
increasingly higher quality images necessary for design and print communications.

In summary, it can be said that the results obtained from the conducted research
are oriented towards their specific practical implementation, which also determines the

applied nature of the overall research work of Chief Assistant Professor Dr. Eng. Valeri
Bakardzhiev.

4. Assessment of the Candidate's Pedagogical Preparation and Activity

From the submitted certificate from the Technical University of Sofia, Plovdiv
branch, it is evident that Chief Assistant Professor Dr. Eng. Valeri Bakardzhiev works
in the Department of Mechanics with a teaching work experience in the specialty of 8
years and 04 months in the following positions: Assistant Professor — from November
2017, and Chief Assistant Professor — from April 2019. He defended his educational
and scientific degree "Doctor" on October 28, 2016.

In the last three years, he has been delivering lecture courses in the following
disciplines: "Printing Systems — Part I and Part II", "Printing Technologies — I and II
Part", "3D Modeling", "Finishing Processes", "Machinery for Finishing Processes",

nn

"Optical Technology", "Hybrid Technologies", "Introduction to the Specialty", "Analog
Photography", "Digital Photography", and "Machine Elements". For the academic year
2022/2023, the total number of lectures conducted was 170 hours; for the academic year
2023/2024, it was 289 hours; and for 2024/2025, it was 324 hours. Summing these up, it
is seen that the total number of lectures conducted in the last three years is 783 hours.
The aforementioned confirms the continuous development and improvement of
Chief Assistant Professor Dr. Eng. Valeri Bakardzhiev in his teaching-pedagogical

activity and demonstrates the necessity of the announced competition.



5. Main Scientific and Scientific-Applied Contributions.

The main contributions achieved from the scientific solutions, in a most
generalized form, are as follows:

1. Scientific-Applied Contributions for Enriching Existing Knowledge and
Facts.

1.1. The influence of key technological factors: extrusion temperature, printing
speed, layer thickness, part orientation, material composition (individually and in
specific combinations with each other) on the mechanical characteristics: hardness,
tensile strength, strength of internal bonds (welds), printing roughness of 3D printed
samples from various types of polymers (ABS — acrylonitrile butadiene styrene,
polyamide, PetG — polyethylene terephthalate glycol, Nylon CF-15) has been
established.

By performing statistical analyses, optimizations of 3D printing modes have been
proposed with the aim of improving their mechanical characteristics. [B.4.1., B4.2.,
B.43.,B44.,B45,B.438.,B49.,B.4.10,G.7.1., G.7.3., G.8.8.]

1.2, Through a comparative analysis of trends in 3D printing technologies, the
predominant use of Fused Deposition Modeling (FDM) technology has been
established, indicating its economic feasibility. [G.8.4.]

1.3. The possibilities for improving the quality of 3D printing using the Fused
Deposition Modeling (FDM) method have been established, including achieving high
dimensional accuracy of printed machine parts for ABS polymers and improving
printing in so-called "bridge structures". Regression equations describing the
dependence of process parameters on the aforementioned quality characteristics have
been derived. [G.8.9., G.8.10.]

1.4. The influence of the main operating factors in the polishing process of optical
components on the polishing time has been established. Based on statistical analysis, the
degree of influence of the individual factors has been determined. [G.8.2., G.8.6.]

1.5. The influence of various operating factors (lighting patterns) on the main
characteristics of portrait images has been established. The possibilities of digital
images in design and printing have been evaluated. [G.8.11., G.8.12.]

2. Applied Contributions Related to the Development and Implementation of
Models, Methods, Algorithms, Laboratory Stands, and Equipment.

2.1. An algorithm has been developed for studying the simulation of the polishing
process of micro-optical components and for designing polishing tools. [G.8.1.]

2.2. A method has been developed for the production of single series of spur
gears, comprising two production stages. The first stage is prototyping using CAD
software, and the second stage is 3D printing using the generated 3D model from the
CAD software. [G.8.3.]



2.3. Laboratory equipment has been designed and fabricated for determining the
dynamic modulus of linear deformation of reinforced, densely filled polymer concrete
composites with different fiber quality. [G.7.2.]

2.4. A laboratory stand has been designed and fabricated for testing the impact
toughness of polymers using a freely falling dart according to the ASTM D1709
standard. [B.4.6.]

In addition to the indicated scientific articles, Chief Assistant Professor Dr. Eng.
Valeri Bakardzhiev has also submitted a list of 8 citations and 2 reviews in scientific
publications indexed and refereed in world-renowned databases.

6. Significance of the Contributions for Science and Practice

The summarized assessment of the presented results from the candidate's
scientific-research work indicates that they have a contributory nature towards enriching
science with new knowledge and providing new solutions for practice. It is evident from
the materials that Chief Assistant Professor Dr. Eng. Valeri Bakardzhiev meets the
minimum required points by groups of indicators for the academic position of
"Associate Professor" according to the Regulations on the Terms and Conditions for
Holding Academic Positions at the Technical University of Sofia. It is also apparent that
the competition materials have been published in the last few years, which is a
prerequisite for them to be cited in the future and to gain recognition among scientific
circles both in Bulgaria and abroad.

7. Critical Notes and Recommendations

The style of discussing the research data is at the required level; however, it
would be beneficial for most of them to be compared with known results from the
literature. This would help in providing a more convincing motivation for the
contributions of the formulated conclusions.

I would recommend that Chief Assistant Professor Dr. Eng. Valeri Bakardzhiev,
in his future scientific research, direct his attention and efforts towards consolidating
experimental results into more extensive publications. This would allow for a more in-
depth discussion of the findings, as well as publications in leading journals in the
respective field with an Impact Factor.

The critical notes and recommendation made are not of a nature to diminish the
merits of the research work of Chief Assistant Professor Dr. Eng. Valeri Bakardzhiev.

I will take the liberty of also asking the following questions:

-What was the criterion for choosing the type and number of technological factors
influencing the mechanical characteristics of 3D printed samples in the various studies?

-The mechanical characteristics of parts in 3D printing generally depend on three
groups of factors: technological, material, and design (extrusion temperature, layer
height, printing speed, thickness, number of walls, part orientation during printing,



material, infill, interlayer adhesion, cooling, etc.). Could you indicate, in your opinion,
which factors have the strongest influence?

8. Personal Impressions and Opinion of the Reviewer

Until now, I have not had the opportunity to personally know Chief Assistant
Professor Dr. Eng. Valeri Bakardzhiev. My opinion is formed on the basis of the
materials submitted for the competition, which demonstrate consistency and systematic
approach in his work, as well as a striving for development and improvement.

Conclusion

I believe that the materials submitted for the competition meet the requirements
of the Act for the Development of the Academic Staff in the Republic of Bulgaria, the
Implementing Rules of the Act, and the Regulations on the Terms and Conditions for
Holding Academic Positions at the Technical University of Sofia.

Based on the presented scientific works and the scientific-applied and applied
contributions formulated from them, I find it justified to propose that Chief Assistant
Professor Dr. Eng. Valeri Bakardzhiev be appointed to the academic position of
"Associate Professor” in the professional field 5.1. Mechanical Engineering, specialty:
"Applied Mechanics".

Date: 05.03.2026 r.

Reviewer:

(Prof. Kolyo Tenev Dinkov, DSc, Eng.)



