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I. OIMCAHUE HA HAYYHUTE TPYIOBE
3a yyacThe B KOHKypca ca MmpelcTaBeHU 25 myOnuKanuy, U3BbH HAyYHHUTE MyOJMKAIMK 32
npunoduBaHe Ha oOpa3oBaTeaHaTa U Hay4yHa CTENEH ,,JJOKTOp , pa3lpeieseHH 110 IPyIn, KaKTO
cienBa:
1. I'pyna B — 10 op.

1.1.ITokazaten B4. XabwinutaimoHeH TPyl — PaBHOCTOMHM HAy4YHH MyOnukanuu (He
1o- MaJiko ot 10) B u3anus, KOUTo ca pedepupany U UHJIEKCUPAaHU B CBETOBHOU3BECTHU 0a3u
JaHHY ¢ HAay4yHa UHPOpMAITHSL.
2.'pyna I' — 15 op.

2.1.Ilokazaten I'7. Hayunu nyOnukanuu B W3JaHUsA, KOMTO ca pedepupaHu u
WHJIEKCUPAHU B CBETOBHOM3BECTHH 0a3M JIaHHU C Hay4YHa uHpopManus — 3 Op.

2.2.Tlokazaten ['8. Hayunu mnyOnukaimuu B HepedepupaHM CIHCAHUS C Hay4yHO
pelieH3upaHe WK B peAaKTHUPaHU KOJIEKTUBHU TpyJoBe — 12 Op.

II. PESIOMETA HA HAYYHUTE TPYJAOBE 110 IIOKA3ATEJI B.4,
NPEICTABEHU KATO PABHOCTOMWHU HA XABWJIUTAIIMOHEH TPY] B
OBJIACTTA HA TEOPETUYHUTE U EKCIIEPUMEHTAJIHUTE U3CJIEJIBAHUSA
C ITPUJIOXKXEHME B ITPUJIOKHATA MEXAHUKA

B.4.1. Bakardzhiev, V.; Sabev, S.; Chukalov, K. Study of influence of printing speed
and layer height on dimensional accuracy of 3D-printed Carbon fiber-reinforced Polyamide
parts. Eng. Proc. 2025, 104, 8. https://doi.org/10.3390/engproc2025104008

HacrosimmaTa cratust pa3riex/ia BIUSHHETO Ha CKOPOCTTA Ha TieYaT ¥ BUCOYMHATA HA
CIIOSI BBPXY pa3MepHaTa TOYHOCT Ha 3D-oTmeuyaTaHu OETalad OT MOJUAMMI, TOJCHIICH C
BBITICPOJIHU BiakHa. M3cienBaH ca KIIFOUOBH TEXHOJOTWYHH ITapaMeTpH, KOMUTO OKa3BaT
BJIMSIHUE BBPXY T€OMETPUYHATA MPEUU3HOCT Ha M3/ICNIHATA, KATO CE OLCHSBAT OTKJIOHECHHUATA
OT HOMHHAJHHUTE pa3MepH NpPU pa3IMyHA KOMOMHAIIMK HA CKOPOCT M JIeOETMHA Ha CIIOA.
[IpoBeneHn ca eKCIEPUMEHTAIHM M3MHUTBAHUS C I KOJIMYECTBEHO OINpe/eisiHe Ha
3aBHCUMOCTTa MEXIy IapaMeTpUTe Ha Ie4aT M pa3MepHara TOYHOCT Ha JICTAiIuTe.
[TonydeHure pe3ynTaTd TMO3BOJSBAT Ja c€ HACHTU(HUIMPAT ONTHMAIHU HACTPOWKM Ha
mporieca, TPH KOWTO C€ MHHUMH3UpPAT TPEIIKUTE B pa3MepuTe W ce moxolpsiBa
MOBTOPSAEMOCTTA Ha MPOU3BOACTBOTO. HanpaBeHuTe n3B0oaM MoKa3BaT, ue MpaBUIHUAT 300D
Ha CKOPOCT M BHCOYMHA Ha CJIOS € KIIFOUOB (PakTOp 3a IMOBHIIABAHE HA TOYHOCTTA H
Ka4yecTBOTO Ha 3D-oTrneuaTaHnTe MOMMaMUIHN JACTaIN, TIOACHIICHH C BBIJICPOTHH BIIAKHA,
KOETO MMa MPAaKTUYECKO 3HAUCHHE 32 UHIyCTPHAIHH MPUIIOKEHUS U IPOTOTUITHPAHE.



B.4.2. Bakardzhiev, V.; Sabev, S.; Chukalov, K. Studying Influence of 3D Printing
Parameters of PETG to Improve Hardness and Maximum Tensile Strength. Eng. Proc. 2025,
104, 39. https://doi.org/10.3390/engproc2025104039

Crartusita pasriexja BIMUSHUETO Ha mnapamerpute npu 3D medar BBpPXY
TBBPAOCTTAa U MaKCUMaJiHaTa sIKOCT Ha ombH Ha usaenus ot IIETJDKW. Uscnensanu ca
KIJIFOUOBH TEXHOJIOTMYHU (DaKTOpH KaTO TemIiepaTypa Ha €KCTPY3Hs, CKOPOCT Ha TIeyar,
neOelMHa Ha €105, KOUTO OKa3BaT BIMSHUE BbPXY MEXaHUYHUTE CBOMCTBA HA OTIIEYaTAHUTE
obpasiu. [IpoBeneHu ca eKCriepUMEHTATHU U3IUTBAHUS 32 OI[EHKA Ha TBBPIOCTTA U IKOCTTA
Ha OITBH IPHU pa3IMYHU KOMOWHAIMK Ha napameTpute. [lomydenure pe3yaraTy mo3BoJisiBaT
Ja ce UACHTU(UIIMPAT ONTUMATHH yCIIOBUS HA TIeYar, PU KOUTO CE MOCTHra MaKCHMallHa
MEXaHWYHA U3JIPHKIMBOCT M CTAOMIIHOCT Ha u3AenusTa. HanmpaBenunte u3Boau mokaspar, 4e
[[eJIeHacoYeHaTa ONMTHMH3AIMA Ha napamerpute Ha 3D medata e edeKTHBEH MOIXO] 3a
nogoOpsBaHe Ha ekciutoaTarmoHHuTe Xapakrepuctuku Ha [TETJIDKU u3nenusarta, KoeTo € oT
MPAKTUYECKO 3HAUYCHUE 32 MPUIIOKCHUE B MHKECHEPHU U UHYCTPUAITHU TTPOTOTHUIIH.

B.4.3. Chukalov, K., Bakardzhiev, V., Sabev, S. Investigation of the influence of
parameters in 3D printing of Nylon CF15 Carbon on linear deformation during tensile creep,
JEPE, 2025, vol. 26, issue 5, pp. 1720-1732 https://scibulcom.net/en/article/1311-
5065 2025 26 5 1720-1732

Hacrosiata cratust pasriexzaa BIMSHUETO Ha napamerpurte npu 3D meyar BbpXyY
nuHeriHuTe aedopmanmuu Ha Haiinon K15 ¢ BeriiepoaHu BilakHa 10 BpeMe Ha M3IUTBAHE
Ha OI'bH. M3ciie1BaHu ca KJIFOUOBH TEXHOJIOTUYHU (PaKTOPU KaTO TEMIIEpaTypa Ha eKCTPY3HUs,
CKOpPOCT Ha Ieyar, JeOeIrHa Ha CJI0S U OpUEHTAIlMs Ha JeTaila, KOUTO OKa3BaT BIIHMSHHE
BbpPXy Je(pOpMalMOHHHUTE CBOMCTBA Ha oTHedaraHute oOpasuu. IIpoBenenu ca
eKCIIepUMEHTATHU U3MUTBAHM 32 OlleHKA Ha JIMHEeWHaTa Ae(opMaius MpHu NpoIbIKATEIHO
HaTOBapBaHe, KaTO ca aHAJIM3UPAHU pa3IM4YHU KOMOMHAIMU Ha napamerpure. [lonydyenure
pe3yaTaTH MO3BOJISIBAT /1a C€ YCTAHOBH 3aBUCUMOCTTA MEX/y TEXHOJIOTUYHUTE HACTPOUKH U
MOBE/ICHUETO HAa MaTepHaja Npy OMbHOBO HaToBapBaHe. HampaBeHuTe n3BOIM NOKa3Bar, 4e
ONTUMU3HPAHETO Ha mapamerpuTe Ha 3D mevara e kimouoB (akToOp 32 MUHHUMH3UpPaHE Ha
nedopmaluTe U MOJ0OpsSBaHE HAa MEXAHUYHHUTE XapaKTepucTUku Ha Haiion Kd15 c
BBIVIEPOJHU BIIAKHA, KOETO € OT MPAKTUYECKO 3HAUCHHE 3a MHKEHEPHU U MUHAYCTPUATHH
MIPUJIOKEHUS.

B.4.4. Chukalov, K., Bakardzhiev, V., Sabev, S. Study of influence of 3D printing
temperature on shore D hardness of Nylon CF15 Carbon. JEPE, 2025,vol. 26, issue 5, pp.
1733—-1742, https://scibulcom.net/en/article/1311-5065 2025 26 5 1733-1742

Hacrosmara cratus pasriexia BIMSHUETO Ha TeMiieparypata npu 3D meyar BbpXy
tBbpaoctTa 1o lop D Ha naiinon K®15 ¢ Beriieponnn BinakHa. M3cinensanu ca pa3jinyHu
TEMIIEPaTypHU PEKUMHU HaA IE4YaT M TIAXHOTO BB3JCHCTBHE BBPXYy HOBBPXHOCTHHUTE H
MEXaHWYHU CBOMCTBAa Ha oTnedataHute oOpasuu. [IpoBeneHum ca exkcriepuMEeHTAHU
u3MepBaHus Ha TBepaoctTa o lop D npu pa3nuuHu HaCTpOWKM HA TeMIepaTypara, KaTo
ca aHaJM3UpPAaHU BIUSHUATA BBPXY XOMOIE€HHOCTTa W YCTOWYMBOCTTAa Ha Marepuana.
[TomyuyeHure pe3yiTaTd MO3BOJSBAT Ja C€ MICHTU(UIUPAT ONTUMAIHU TEMIIEpaTypHHU
YCIIOBHUS 32 MOCTHUTaHE Ha MaKCHUMaJlHa TBBPAOCT M KayecTBO Ha OTIEYATAHUTE JETaNIH.
HanpaBenure u3BOaM MOKa3BarT, ye MPaBWIHMUAT W300p Ha Temmeparypa npu 3D meuar e
KJIFOYOB (PakToOp 3a MOJ0OpsBaHE HA MEXaHUYHHTE XapaKTepucTuku Ha HaiiioH KD15 ¢
BBIJIEPOJHU BJIAKHA, KOETO € OT IPAKTHYECKO 3HAUEHUE 3a MH)XXCHEPHU U MHIYCTpPHAIIHU
MIPUIIOKEHUS.



B.4.5. Bakardzhiev V., Sabev S., Kasabov P.; Research on the impact of extrusion
temperature, printing speed and layer thickness in 3D printing using material deposition
technology. AIP  Conf. Proc. 24 January 2024; 2980 (I): 060004.
https://doi.org/10.1063/5.0190033

[Tpe3 nocnenuute Aecetr roauHu 3D medarsbT criedenu roiisiM ma3apeH s, KaTto 1o
TO3HM HAuuH JOBEJC /10 HAYYHU M3CIIEIBAHUS 3a MOA00psABaHEe HA KayecTBOTO Ha 3D meuart.
Texnonorusara 3a 3D nedar, u3nosn3Baila TEXHOJOTUATA 3a OTJIaraHe Ha MaTepualu, CTaBa
Bce mo-momyisipHa. IlpoOGnemMuTe B Ta3sM TEXHOJNOTHS W KOHKPETHO TIpamaBOCTTa Ha
noBbpxHOCTTAa Ha 3D oTmeuaTaHUTe MOJENM BJMSE HAa KAaueCTBOTO BBPXY OTIEYaTaHUS
npoaykT. Llenra Ha u3cneaBaHETO € Ja ce aHAIM3UpPa Bb3ACHCTBUETO HA TEMIEpaTypaTa Ha
€KCTPY3Hsl, CKOPOCTTA Ha IeyaT ¥ BUCOYMHATA Ha CII0sl BbPXY MPUHTHPAHUs eleMeHT. Moxe
Jla ce HaIpaBU U3BOJI, Ue 1eOeIMHATa Ha CJIOSl UMa HAal-TOJIIMO BIMSHUAE BbPXY IParaBoCTTa
Ha nevara. CrneoBaTeNHO TeMIepaTypaTa Ha eKCTPy3Us U CKOPOCTTa Ha rmeyaT UMaT MHOTO
o-Majko BiusHUe. CleTHUTE 3aKIIOUEHUsl MoraT Ja O0b/JaT HalpaBeHU OT €KCIEPUMEHTA!
pErpecuOHHHUAT aHaJIU3 ce U3BbpIlBa upe3 n3nonspaHe Ha MINITAB19, ¢ koero agekBaTHO
ce onucBa (pyHKIIMOHAIHATA BpBh3Ka MEX Iy neneBute GpyHkuuu. [lomydennre perpecHoHHH
pe3ynTaTd BOAST A0 WM3BOJA, Y€ BHUCOUMHATA HA CJIOS MMa HAW-TONSIMO BIUSHUE BBHPXY
rpanaBoctTa. Hacrosmoro u3cieaBaHe MOKa3Ba, uye MpHU yBEIMYaBaHE HAa BHCOYMHATA HA
CII0s1, TparaBoCTTa Ha MOJIeNia ce yBelInuaBa camo npu noiaumepa ABS.

B.4.6. Sabev, S., Chukalov, K. and Bakardzhiev, V. Designing a laboratory stand for
testing impact resistance of plastic films by free-falling dart drop according ASTM D1709,
2024 ETR 2024, 3, pp. 268-273. doi:10.17770/etr2024vol3.8139.

B Hacrosmara ctatus € mpocieeH MpouechT Ha MPOEKTUPaHE Ha JIAO0OPaTOPEH CTEH]]
3a U3MUTBAHE HA yJlapHa JKUJIABOCT Ha TOJMMEPH, Ype3 CBOOOTHO Maall KJIMH 10 CTaHIapT
ASTM DI1709. Pasrnenanu ca OCHOBHHUTE IPOEKTHM W3MCKBAaHUS, (YHKIIMOHATHHUTE
SIMHUIIM ¥ IPUHIIUITBT Ha JIeHCTBHE Ha cTeHa. OMKMCcaHu ca yCTPOWCTBATA 3a HAIIPABIIsIBAaHE
Ha TaJlalys KJIMH, CHCTeMaTa 3a (uKcupaHe Ha oOpasela U cpelicTBaTa 3a OCUTypsiBaHe Ha
MOBTOPSIEMOCT M TOYHOCT HA M3MUTBAaHUATA. Pa3paOOTeHHST CTEHJ IO3BOJISBA
MIPOBEKIAHETO HA U3MUTBAHUS KAKTO HA METOA A, Taka M Ha MeTOJ b chrilacHO craHapra,
C perynupyema cwia Ha ynapa. [IpencraBeHu ca pe3yiTaTHUTEe OT W3MUTBAHUATA, KOMTO
MOTBBPXK/IABAT HAJCIKIHOCTTA HA CTEHJA W HETOBOTO CHOTBETCTBHE C HOPMATHBHHTE
n3nckBanus. [IpencraBeHa € OICHKAa Ha TPWIOKHMOCTTA Ha CTEHJA 3a JIAOOPATOPHU U
M3CIIEeI0BATENICKH 1IeNi. VI3BoiuTe MOKa3BaT, Y€ MPETIOKESHHUIT CTEH/I € TTOIXOISII 32 TOYHO
OTIpEJICIISIHE Ha y/IapHAaTa XKHJIABOCT Ha IMOJIMMEPHUTE 00pa3iid U MOXKE JIa CE U3I0JI3Ba KaKTO
3a KOHTPOJI Ha Ka4eCTBOTO, TaKa M 33 U3CIIEIOBATEIICKH EIIH.

B.4.7. Sabev, S.; Chukalov, K.; Bakardzhiev, V.; Izmirliyan, A. Optimizing 3D
printing parameters to improve dimensional accuracy. ETR 2024, 3, pp.262-267.
https://doi.org/10.17770/etr2024vol13.8146.

CraTusTa pas3riexaa BIMSHUETO Ha CKOPOCTTa U BHCOYMHATA Ha cios rpu 3D neuvar
BBPXY TOYHOCTTA Ha (YHKIIMOHAJIHHUTE pa3MepH Ha OCEMCTEHHA MpH3Ma ¢ 5 O0TBOpa, KaTo
€/IMH € B LeHThpa U 4 ca B nepudepusra. [Ipu npuHTHpaHeTo Ha 0Opa3UTE € U3MOI3BaH
ABS, KOWTO € e€IuH OT OCHOBHUTE KOHCTPYKIMOHHM MaTEpHaId 3a IPOU3BOACTBO Ha
IUTACTMACOBU MAIllMHHU JeTaiinu. 3a e(eKTUBHO M3IIBJIIHEHHE Ha MOCTaBeHaTa 3ajaya 3a
M3MepBaHe Ha OTKJIOHEHHTa OT pa3Mepa Ha o0paselia € U3MoJI3BaHa opTajHa U3MepBaTeaHa
MallliHa ¢ Hai-Bucoka TOYHOCT. [lopanu ronemust 00eM OT eKCriepUMEHTAIHH Pe3yTaTH, Te
ca OCpPEeIHECHHM 3a MUHHMM3UpaHE Ha Tperikata u o0paboTeHH ¢ moMoImTa Ha codTyep 3a
cratucTuyecka oOpaboTka. IlomydyeH € TOYeH perpecMoHeH MOJell W € HalpaBeHa
ONTUMM3ALMS Ha IapaMeTpuTe 3a npuHtupaHe. CleIHUTE 3aKIIOUYEHHUS Ca HAlpaBEeHH OT
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cTaThcTUYecKaTa oOpaboTKa: HAW-rojsiMO BIMSHHE OKa3Ba BHUCOYMHATA Ha CJOS BBPXY
OTKJIOHEHHETO Ha pa3Mepa; CKOPOCTTa Ha IMe4yaT MMa HE3HAUYUTENIHO BIUSHUE BBPXY
OTKJIOHEHHETO Ha pa3Mepa; MPOy4YBAHETO MOXKE Jia Ce M3I0JI3Ba KaTo OCHOBA 3a Jpyra
JTUCKPETHA 00JIACT Ha M3CJICIBAHUTE MTapaMETPH; BCHUKU PETPECUOHHU MOJICIH ca 3HAUUMHU
1 100pe onmucBaT Bph3KaTa MEXy CKOPOCTTa Ha IeyaT U BUCOYMHATA Ha CJI0S; IUTAaHUPAHETO
Ha €KCIEPUMEHTA € U3BBPIICHO CHITIACHO LIEHTPATHO KOMIIO3UILIMOHEH IIJIaH U ca MOJIyYeHHU
13 pexuma.

B.4.8. Sabev, S.; Chukalov, K.; Bakardzhiev, V.; Izmirliyan, A. Optimizing 3D
printing parameters to improve hardness and surface roughness., ETR, 2024, 3, pp.257-261.
https://doi.org/10.17770/etr2024vol13.8145.

[lenta Ha HacTOsAIIATa CTAaTHs € Jla C€ M3y4yaBaT (PAKTOPHUTE, BIHSICIINA BBHPXY
rpanaBoCTTa U TBHpHOCTTa Ha 3D oTmevyaraHuTe MOjeIH. AHAIM3UPAT CE J[Ba MapaMeThpa:
ckopoct 3a 3D nedar u acOenuHa Ha ciosi. OCHOBHUAT HeAocTaThK Ha 3D oTmevaraHuTe
MOJIEJIU € TAXHATa M0-BUCOKA IPAaBOCT, KOSITO 3aBUCH OT MIApaMETPHUTE Ha IPUHTUPAHE. 3a
Ja ce MoJydyaT IeTaili C MO-TIaJKHA MOBBPXHOCTH, € HEOOXOJUMO Ja ce M3CIeBaT Te3H
napamerpu. Ha 0a3ara Ha MOJIy4EHUTE CKCIIEPUMEHTAIIHU pPE3yJITaTd € IOCTpOeHa
perpecuoHHa 3aBHCHMOCT, OIMCBAIlla BpPB3KaTa MEXAYy TIpamaBOCTTa M TBBPAOCTTA C
W3CJICIBAHUTE TIapaMeTpH Ha MpHHTUpaHe. HampaBeHw ca cleqHUTE 3aKIFOYCHUS: Hai-
TOJISIMO BIIMSIHUE OKa3Ba BUCOYHMHATA HA CJIOSI BHPXY I'PalaBOCTTa M TBHPIOCTTA: CKOPOCTTA
Ha 1eYyaT uMa He3HAYMTEITHO BIMSHUE BbPXY TBBPJOCTTA U IPANlaBOCTTA; CTATUATA MOXKE Ja
Cce M3I0JI3Ba KaTo OCHOBA 3a JIpyra JTUCKpeTHa 00JIacT Ha M3CIICABAHUTE ITapAMETPHU; BCUUKH
PErpecCHOHHU MOJISNIU Ca 3HAYHMU U J0OpE ONMUCBAT KOPEAIMsITa MEXK Iy CKOPOCTTA Ha IevaT
Y BUCOYHMHATA HA CJIOS; TUIAHMPAHETO Ha EKCIIEPHUMEHTA € U3BBPIICHO CHINIACHO [IEHTPAITHO
KOMIIO3UITMOHEH IIJIaH U ¢a TIOJy4YeH! 13 eKCIiepruMeHTa.

B.4.9. Bakardzhiev, V.; Sabev, S.; Kasabov, P.; Chukalov, K. Research into 3D
printing layer adhesion in ABS materials. ETR 2024, 3, pp.41-45.
https://doi.org/10.17770/etr2023vol3.7255.

[lenta Ha Ta3u cTaTHs € Aa ONPEIETN Bb3/IEHCTBUETO Ha IBaTa (pakTopa — JedennHaTa
Ha CJIOsl M CKOPOCTTa Ha MeyaT MpU CLEIUIEHHETO Ha cioeBere Ha ABS mommmep. bsxa
OTIEeYaTaHU EKCIEPUMEHTAIHU enpyBeTku oT ABS u e u3cnenaBaHa sSKOCTTa Ha OMBH Ha
BCAKA enpyBeTKa. Upe3 CTaTUCTUYECKU aHalu3 Oelle OMpeNeleHO BBb3AEHCTBHETO Ha
nebenuHaTa Ha €0 M CKOPOCTTa Ha IeyaT BBPXY CLEIUIEHHETO MEXJIy CJIOEBETE.
UscnenBanero Oemie ¢GoxycupaHO BBPXY €IWH OT HaW-U3MON3BaHUTE Marepuanud B 3D
neyara. OT moiydeHuTe pe3yiaTaTH € BUIUMO, ue AeOeiarHaTa Ha ClIos UMa Hal-ToJIsMOo
BIIMAHME BBPXY ajaxe3usiTa. B 3akimoueHMe MOXKEM Ja HanpaBUM CIEJHUTE W3BOIM:
HalpaBeHOTO IEHTPAJIHO KOMIIO3UIMOHHO IUIAHUPAHE € TMPaBUIIHO; C H3IMOJI3BAHOTO
M3MepBaTeIHO O0Opy/ABaHE IMOJly4aBaMe aJeKBaTHW W3MEPBaHUS; CleJ aHalu3a Ha
perpecuoHHUs MOJIeNI CTOMHOCTUTE Ha p-cToWHOCT ca oA 0,05, cnegoBaresHo GpakTopuTe ca
CTaTUCTUYECKU 3HAUMMHU; JeOerHaTa Ha CIIOS MMa Hai-roNIsIMO 3HAYeHHWE 3a SKOCTTa Ha
OITbH Ha TECTBaHWUTE OOpa3ly; KOJKOTO MO-ToJsiMa € JeOenuHaTa Ha Cios, TOJIKOBa IO-
rojsmMa € SKOCTTa Ha ONBbH Ha oOpaselna; MONyuyeHUTe pe3ylNTaTH MOorar Ja CIy)KaT 3a
paszpabotBane Ha 3D Moy, U3UCKBAIIH IMOBHIIIEHA SKOCT Ha OI'BH.

B.4.10. Bakardzhiev, V.; Sabev, S.; Chukalov, K.; Kasabov, P. Research into the
accuracy of holes in 3D printing using Taguchi method. ETR 2024, 3, 36-40.
https://doi.org/10.17770/etr2023vo0l13.7254.

Hacrosmata cratusi € mocBeTeHa Ha MU3CJEIBaHE HA aaXe3usaTa MEXIy CIOEBETE MPHU
3D meuar Ha w3genus ot ABS. AHamu3upaHo € BIMSHUETO HAa OCHOBHHM TEXHOJOTHMYHH
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napaMeTpu Kato TemIeparypa Ha eKCTpy3us, JeOeliHa Ha CJIosl U CKOPOCT Ha IevaT BbPXY
SKOCTTa Ha Bpb3KaTa MEXIYy OTIEIHMUTE cioeBe. Upe3 eKCHepHMEHTaJHU H3IUTBAaHUS €
OlLICHEHa MEXIycJOWHAaTa SIKOCT MpPU Pa3IMYHU PEXUMHM Ha MeYar, KaTo ca HU3IMO0J3BaHU
CTaHJIAPTHU METOM 3a MEXaHUYHO HaToBapBaHe. llomydyeHuTe pe3ynratu MO3BOJSABAT Jia Ce
OTIpE/IeTIN CTEINeHTa Ha BIUSHUE HA BCEKH MMapaMeThp BbPXY aXe3MOHHHUTE cBoiicTBa HAa ABS.
YcTaHOBEHU ca ONTUMAJIHU YCJIOBHS Ha I1€YaT, P KOUTO CE€ MOCTUra MaKCUMAJIHA 3/lpaBUHA
Ha MEXIyciolHata Bpb3ka. HampaBeHuTe W3BOAM IMOKA3BaT, Y€ MPABWIHHUAT MoAOOp Ha
napaMeTpuTre € KIo4YoB (pakTop 3a mMOAOOpsSBaHE HAa MEXAaHMYHHTE XapaKTEPUCTHKH WU
HagexxaHocTTa Ha 3D oTneuatanurte Aerailinu. PesynratuTe UMaTr MpakTUYECKO 3HAYEHHE 3a
pasmmpsiBaHe Ha TNpuiIokeHHeTo Ha ABS B MammHOCTpOeHETO W (PYHKIIMOHATHOTO
MIPOTOTUIIUPAHE

I11. PE3IOMETA HA HAYUHUTE TPYJIOBE, U3BbH PABHOCTOMHUTE HA
XABUWINTALIMOHEH TPY /]

[IpencraBenute, B KOHKypca, IyOJIUKallUU CE OTHACST J0 [MOKA3aTeNu:
e [pyna I'7. Hayunu myOnukanuu B U3AaHUs, KOUTO ca pedepupaHd U WHICKCHPAHH B
CBETOBHOM3BECTHU 0a3M JJaHHU C HayyHa HH(pOpMaLUs;
e ['pynal8. Hayunu nyGnukanuu B HepedepupaHy CIUCAHUS C HAyYHO peLieH3UpaHe WK
B PEIaKTUPAHU KOJIEKTUBHU TPYIOBE.

I'7.1. Bakardzhiev, V., Sabev, S., Kasabov, P.; The effect of feed rate and cutting speed to
surface roughness during hole boring of 32CrMoS4 with anti-vibration boring bar. AIP Conf.
Proc. 24 January 2024; 2980 (1): 060005. https://doi.org/10.1063/5.0190032

Cratusata mpencTaBsi EKCIEPUMEHTAJIEH M TEOPETWYEeH TOJXOJ 3a H3ydyaBaHE Ha
rpanaBoCTTa Ha MOBBPXHOCTTa B OTBOP ¢ AMaMeTsp 45 MM u abmkuHa 50 mm ot 32Crmos4
cToMaHa oOpa0oTeHa ¢ aHTMBMOpalMOHHA HiaHra. M3cienBaHeTo € KOHLIEHTPUPAHO BBPXY
BB3/ICHCTBUETO HA MOJABAHETO MPU pa3ThprBaHe Ha MOBBPXHOCTHATA TPANlABOCT HA JICTaiiia.
B®3 ocHOBa Ha pe3ynraTuTe M M3MOJI3BaHETO Ha codTyepa ,,.Design-Expert Oemie HanpaBeH
MaTeMaTHYECKH MOJIeNI 3a TPOTHO3MpaHE Ha KavyeCTBOTO Ha IMOBBPXHOCTTa BBB BpPB3KaA C
pasMYHU YCIOBHs Ha psizaHe. HampaBeHa e ekcrneprMMeHTalHa MpOBEepKa Ha MpeAcKa3aHus
aHanmuTH4eH pe3ynrar. OT HalpaBeHUs aHAJIM3 ONMUTHO Ce JI0Kasa, 4e Hal-TOJSIMO BIIHSIHHE
BbPXY TIpamaBoCcTTa Ha o00paOoTBaHaTa IOBBbPXHHHA OKa3Ba II0JJaBaHETO; HaIpaBeHaTa
MpoBepKa Ha MPOTHO3UpAHATa CTOWHOCT OT IMOJNyYEHHs] PErPEeCHOHEH MOJEN JO0Ka3Ba
Ha/IeXK/THOCTTA Ha MO/JIENIA; pa3jinKaTa MeX,ly TEOPETUUHUTE U eKCIIEPUMEHTAIHUTE CTOMHOCTH
Ha rpamaBoctTa € OoT 28% a0 120%; excrmepuMeHTalHaTa TpamaBOCT € IMO-ToJiIMa OT
TeopeTuyHara. ToBa € Taka, 3amoTo (opMyiaTa 3a T€OMETPUYHO MOJydeHaTa TEOpeTHYHA
rpamaBoCT Ha 00OpaOOTEHHUTE TIOBBPXHOCTH HE OTYMTA JCHCTBUTEIHUTE yCIOBUS Ha Ipoleca
Ha psi3aHe.

I'7.2. Sabev, S.; Kasabov, P.; Chukalov, K.; Bakardzhiev, V. Determination of the
dynamic modulus of linear deformations of reinforced highly filled polymer concrete
composites during curing. ETR 2024, 3, 219-225. https://doi.org/10.17770/etr2023vol3.7296.

[Ipenmer Ha ToOBa M3CiIEBaHE Ca ApMHUPAHU MOJIUMEPOSCTOHHN KOMIIO3UTH C €TTOKCHIHA
MaTpHUIla U MUHEPAITHU AMCIEPCHH MHIHUTENH. OmpenesneHn ca TUHAMHUYHUSAT MOIYJ Ha
JTUHEHHH nedopMalMu O CTaHgapTeH JuHamudeH TectoBu wmeron ASTM E1876 - 02.
KommdecTBeHHTE CTOWHOCTH Ha MOJyJa ca MOJXYYEeHH OT HAJUTHKHH M OI'bBAlld BHOpAIWH.
Hanpagena e cratuctruecka 00padoTKa Ha OJTYYEHUTE PE3YJITATH U € YCTAHOBEHO BIMSHHETO
Ha ¢ubpuTe B ChCTaBa BbpPXY AMHAMUYHATA XapaKTepUCTUKa. Pe3ynrarure oT HacTosuara
paboTta ce CBEXXJaT J0 CIEIHOTO: M3MOJ3BaHA € CTaHAapTHA METOJHMKA 3a KOJIUYECTBEHOTO
ompenensiHe Ha Moy 1a Ha TuHelHu nedopmanyn [1b cberaBu; KoHCTpyHpaHa e 1 € u3padoTeHa
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naboparopHa EKHIUPOBKA, KOSATO oOe3reyaBa H3cliefoBarenckara padoTa; Bb3 OCHOBAa Ha
IIOJIyYEHUTE EKCIIEPUMEHTAIIHU PE3YJITATU € YCTAaHOBEHO, Y€ C yBEJINYaBaHE HA KOJUYECTBOTO
Ha ¢ubOpuTe, IMHAMUYHUIT MOJAYJ HaMallABa; aHAIU3bT HA EKCIEPUMEHTAIHHUTE PE3yITaTu
[I0Ka3Ba U3MEHEHUE HAa CTOMHOCTUTE HA TMHAMUYHUSA MOIYJI IIpU BTBBbpAsABaHE. Te ce U3MEHST
KaKTO clieiBa — cbeTaB 4 ¢ 2g pubpu 3a apmupane — 2,5-3%, cveras 5 ¢ 0g pudpu 3a apmupane
—1-3%, cwcraB 6 ¢ 4g dpudpu 3a apmupane — 12-21,5%; TMHAMUYHUAT MOTYJT HA €IaCTHYHOCT
110 BpeMe Ha BTBBP/SBAHE Ha MOJIMMEPEH OETOH HE € MPOYyUYeH B U3CIeABaHATa JIUTEepaTypara;
MOJyTbT Ha €JaCTHYHOCT NPH JPYyTH H3cieABaHUS € B 00xBar 10+40GPa 1o BpeMe Ha

BTBBpsBaHeTO Ha [1B; 3a cheTaBu 4 M 5 MOXKeE Ja ce mpueMe, 9Ye MOIYJIBT OCTaBa MMOCTOSHEH, a
u3MeHeHueTo ot 1-3% 3a rpeiika NMpu U3MEPBAHETO; BH3MOXKHOCTUTE 3a IOJy4yaBaHE Ha
JOCTOBepHAa HMH(OPMALKsA OTHOCHO MOJYJIMTE 3a TO3M THIl KOMIIO3UTH C IpEIjIoKeHara
METOJIMKa ¥ M3MEpBaTEIIHA anapaTypa ca peajHH U aJICKBaTHU.

I'7.3. Sabev, S.; Kasabov, P.; Chukalov, K.; Bakardzhiev, V. Influence of adding
Polypropylene(PP) into Polyethylene(PE) on mechanical properties of geocells. ETR 2024, 3,
214-218. https://doi.org/10.17770/etr2023vo0l3.7244.

B cratusta ce wu3cnenaBa KakBo € BiIMsSHHETO Ha nobOaBsHero Ha 10% PP B
MOJIMETUJIEHOBA CMEC B CPABHEHUE ChC CMEC OT IOJIMETUIIEH, BbPXY OCHOBHMTE MEXaHUYHU
XapaKTEPUCTUKH HA T€OKJIETKA — TBBPAOCT, MAaKCUMaJIHA SIKOCT Ha OITbH, IKOCT HAa BbTPEILIHUTE
CTPYKTYPHH BPB3KH (3aBapku). AHaIuM3upaHa € B3aUMOBPB3KATa MEXKIYy HW3MEPEHUTE
MEXaHUYHH MapameTpu. Pesynratute oT Tecta mokaspar, ue aobaesHero Ha 10% PP B PE
yBelM4yaBa KOpaBMHATAa W KpaiHaTa SIKOCT HA ONbH, HO HaMaligBa CWJIaTa Ha BBHTPEIIHUTE
3aBapKu Ha cTpykTypara. Karo ce uma npenBua no-umMpoKOTO NPHUIIOKEHHE Ha MPOIyKTa U
¢akra, ye KpailHaTa SKOCT Ha ONBbH € YacT OT XapMOHM3UpPaH CTaHIApT 3a TO3U MPOAYKT,
nobassineTo Ha PP e onpaBaano, koraro ca 3a/1aJieHl T0-BUCOKHU M3UCKBAHMSI 32 TOBA CBOWCTBO.
JoGapsiHeTo Ha PP He mpoMeHsl MpOW3BOIUTEIHOCTTA Ha IEIUS TEXHOJIOTHYEH MPOIeC Ha
Ch3/laBaHE Ha MPOAYKTA. YBEIMYaBAHETO Ha TBBPAOCTTa o0aue He TpsAOBa Jla ce UTHOPHPA,
KOETO MOXKE€ J1a JIOBEJE A0 HAMAJIEHO KayeCTBO IPHU psA3aHE Ha IPOAYKTa IO BpeMe Ha
OKOHYaTenHata My oOpaboTka. Pesynratute mMorar ga ce M3MOJi3BaT KaTO OCHOBA U 3a APYTH
cpoTHOmIEHUsT Mexay PP u PE. IloBumieHunTe SKOCTHM CBOMCTBA MOraTr Ja pa3IIUpsT
MPUIIOKEHUETO HA TEOKIIETKATA.

I'8.1. baxwbpaxues B., J[uHaMpuuyHa cuMysanus Ha Ipoleca 3a IOJUpaHe Ha
mukponema B cpega Ha CAD/CAE, cn. CYb IlnoBaus, 2025 Cepust b. EctectBenu u
xyMaHuTapHu Hayku ToM XX VI, ISSN 2534-9376

TexHonorusTa Ha ONTUYHO MPOU3BOACTBO MPEMUHABA MPE3 HIKOJIKO KIIIOUOBHU €Tarla,
MOCIEAHUAT OT KOMTO € MOJMPAaHETO Ha ONTUYHUA JeTailyl. 3a Ja ce MojMpa ONTHYHATa
MOBBPXHOCT U Ja C€ MOJIydd HeoOXoauMaTra TOYHOCT, € HeOoOXOAMMO Ja MMa IMOAXOAsIIa
MOJIUpAIla CYyCIIEH3Us M MOJUPAL HHCTPYMEHT. M3paboTBaHEeTO HA ONTHYHU MHCTPYMEHTH HE
€ JIECHA 3a/laya U YeCTO € CBbP3aHO C MHOTIO MpoOu U 3ary0a Ha TEXHOJIOrMYHO BpeMme. Kbm
JHEIIIHA JaTa ce ThpPCAT METOAM 3a CUMYJalMs Ha Ipoleca Ha rnonupaHe. B ta3u cratus ca
pasriiejaHi Bb3MOXKHOCTUTE 3a CHMYJIallMsg Ha Tpoleca Ha IMOJIMpaHe M KOHCTpyHpaHe Ha
nomupamu uHCcTpyMeHTH B CAD/CAE codtyepna cpena. MeToabT Ha H3ClEABaHE €
TUHAMHYHA CUMYJAMs Ha bI'bJla HA OTKJIOHEHHE Ha ONTUYHUS JETalsl COpsIMO MOJUpalus
MHCTPYMEHT B copryepHara cpena Ha AutoDesk Inventor. Upe3 cumymnarus ce onpezens 1ainu
MIPEeIBAPUTENIHO U3YUCIEHUAT BbI'bJl Ha MOJUpPAaHE MMOKPUBA U3LSJIO MOJMpaHus aerain. Ypes
Ta3u METOUKA I11e ObJIe Bb3MOKHO KOHCTPYKTOPUTE Ha ONITUYHU MHCTPYMEHTH J1a CUMYJIHpaT
HSKOM INapaMeTpH, 3a Jla ce M30erHaT KOpPEeKIMM Ha MHCTPYMEHTUTE B ObJelle, KOETO LIe
CIIECTHU BpEME U NIPOU3BOJICTBEHU PA3XOAH.



I'8.2. bakbpakuen B., 13ciienBane BIMSHUETO HA OCHOBHUTE NTapaMeTPH 3a MOJIUPAHE
Ha ONTUYHU JAETalIM BbpPXY BpeMmeTo 3a mnoaupase, crn. CYbB Ilnosnus, 2025, Cepus b.
EcrectBenu u xymanutapuu Hayku Tom XX VI, ISSN 2534-9376

Cnen ¢unOoTO MUTMQOBAHE MOBBPXHOCTUTE HA ONTHUYHUTE JCTAWUIM BCE OIIC HSIMAT
HeoOxonumaTa riajgkocT. [lo TsIX ocraBaT MUKpPOHEPAaBHOCTH OT MOpsAabka Ha 2 A0 3
Mukpomerpa. [IpemuHaBamara mpe3 TSIX CBETIMHA ce pa3ceiiBa M 3aToBa € HeoOXoauMa To-
HaTaThllHA 00paboTkKa A0 TMOJy4yaBaHE Ha I'bJIHA Mpo3padyHocT. ToBa ce mocTtura upes
MOJIMpaHe Ha JieTaia 4ype3 OMpeAesieHU MOJIMPAIIU TMOUIOKKH U MOIXOJAIA CYCIECH3US.
[Tonupamara MammHa pasnosniara ¢ HIKOJIKO IOJUpaIly rJIaByu — oT | 10 6, Ha BCsKa OT KOUTO
c€ MOHTHpA MO €JIMH ONTUYEH AeTaill. Besika rimaBa Ha ManimHaTa ce ChCTOM OT JIBa IIMHUHJIETa
pasmnosioxkeHu equH cpeiy apyr. OO0paboTBaHUAT IeTaill ceé MOHTHpPA KbM €IUHUS HapU4aH
TOpEH IITKH/IEN, KOUTO OCBEH POTallKs U3BbPIIBA U OCLUIMPAILO JBUKEHUE B Arana3oHa +45°.
‘brinosa ckopoct ce peryaupa B auanaszon 0-300 rpm. Ilpe3 octa Ha mmuHzAen ce npuiasa
IIOCTOSIHEH HAaTUCK, KOWTO cblio ce peryaupa ot 0 1o 0,5kg, 3a 1a Moxe 1a ce OCUTypu KOHTaKT
MEXy NOJUpaHus JeTail U uHCTpyMeHTa. Ha npyrus mnuHpaen, KOWTo ce Hapuya JI0JIEH ce
MOHTH A MOJIMPALTUAT UHCTPYMEHT C MOXO/IA1IA MOoJIupaia noioxka. [llnuuaensT ce BbpTH
C peryjiupyema brioBa ckopocT B auana3zoH oT 50 go 2500rpm. MeToabsT Ha u3ciaeaBaHe ce
OCHOBaBa Ha €KCIIEPUMEHT, U3BbpIleH B ,,Mukpo Bro Engockonu Ontux* AJl, KoiTo BKIIIOUYBA
MOJIMpaHe Ha cepusl BATBOHATH ONTUYHU ACTAUIN OT ONTUYHO cThKI0 THI N-BaF52, ¢ paaunyc
11,22mm. JInameTspbT Ha 3aroToBkarta € 4mMm. Upes cratuctudecka oOpaboTka Ha MOeNa ce
OTIpe/ieNu KOi OT U30pOeHHUTE MapaMeTpH — bII0BaTa CKOPOCT Ha JOJTHUS IIMUHAEI, bIJIOBaTa
CKOPOCT Ha FOPHUS MIMUHACI WIK HATUCKBT BbPXY MOJUPAHUS JIETAl B HAl-TOJIsSIMa CTETICH
1Ie ChKpaTH BpeMeTo 3a nonupane. Ha 6a3aTa Ha U3J10)KEHOTO B JIOKJIa/la MOKeE Ja c€ TBBP/H,
Ye ¢ MOBMIIIABAHETO HA BIJIOBATAa CKOPOCT Ha INIHUHJEIUTE Ha MOJUpallata MallliHa IIe ce
HaMaJii APAacTUYHO BPEMETO 3a MOJIMpaHE.

I'8.3. bakbpaxues B., 13paboTka upe3 3/] meyar Ha HUIMHIAPUYHH 3bOHH KoJjesna 1o

MeToAa ¢ oOTiaraHe Ha Marepuan, Mnanexku dopym ,,HAVKA, TEXHOJIOI'MU,
NMHOBAILIMUA, BU3HEC*, 2025, IIponer 2025r. cTp.272-275, ISSN 2367-8569,
B unyctpusita ce ThpcAT HOBH METO/IM U TEXHOJIOTMH 3a €BTUHO IIPOM3BOCTBO HA MAIIMHHU
€JIEMEHTHU B €JUHUYHU CEPHUH 3a IPOU3BOJCTBOTO HA IPOTOTHUIIN U 32 PEMOHTHHU JEHHOCTH Ha
MalMHU. B HacTosmiaTta crtaTus ce pasriexzaar Ba erarna OT MPOU3BOJCTBOTO Ha €JUHUYHU
CepuH Ha IMJIMHIPUYHU 3b0HH KoJiesa ¢ mpaBu 3601. [Ipe3 mbpBus eTall ce OChILEecTBsIBa ObP30
MPOTOTUNHPAHE HA [WJIMHAPUYHHU 3b0HU KOJjiesa ¢ mpaBH 3b0u, upe3 nznon3padero Ha CAD
copryep. Ilpe3 Bropus etan ce ochiiecTBsiBa 3D meyar upe3 M3MOJI3BAHETO HA T€HEPUPAHUs
3D monen ot CAD codryepa. 306HUTE Koena ce u3padborsar ot noaumepa ABS, koiiTo ce
M3I0JI13Ba HIMPOKO B IPOM3BOACTBOTO HA MALIMHHM €JIEMEHTH Ype3 €KCTpyJupaHe. 3a Ja ce
OLICHH KayeCTBOTO Ha MPOU3BEACHUTE 3bOHU KOJella Cce HM3BBPIIM KOHTPOJ MO olmiara
HopMmasia. Ha 6a3aTa Ha U3710KEHOTO B JOKJIa/1a MOXKEM JIa TBBPAUM, Y€ YCIIEIIHO MOXe Jia ce
ch3aaze MpoduiI HA €BOJBEHTA HA NUIWHIPUYHO 3HOHO KOJENO ¢ mpaBu 3b60u. ChINO Taka
coTyepbT MOXKeE Jla MPEIOCTaBU KAaKTO JAHHMU 32 TE€OMETPUYHHUTE MapaMeTpu Ha 3bOHOTO
KOJIeNI0, Taka W KOHTPOJHM IMapaMeTpu, KaTo €OuH OT TAX € oOmara Hopmana. Ypes
Ch3/1aJieHaTa METO0JIOTHsI MOXKE YCHEIIHO Jia ce MPUHTHUPAT IMIMHAPUYHU 3b0HHU KoJjema ¢
npaBH 3601, u3padborenu ot nonumepa ABS. TlokazaHata MeTOA0I0THS MOXKE A C€ U3I0I3Ba
3a MPOU3BOJICTBO HA €AMHUYHU LIMJIMHIPUYHM 360HU KOJIeJia C IpaBy 3b0H, 32 PEMOHTHH LIEJIH,
KaKTO U 3a IPOTOTUIINPAHE.



I'8.4. bakbpakueB B., CbBpeMEHHU TEHIICHIIMM B TexHoJioruute 3a 3D mewar,
Muanexku ¢opym ,,HAYKA, TEXHOJIOIMHU, MTHOBALIUU, BU3HEC*, 2025, ctp.276-
279, ISSN 2367-8569

B Hacrosimiata cratus ce pasniexaar akTyaJHUTE TEHJEHUUHU B pa3BuTHeTo Ha 3D
neyara. XapakTepHO 3a BcHukd 3D mpuHTepu e, ye uirpakgar oOeKkTuTe ¢ Jo0aBsHE Ha
Mmatepuai. 3D npuHTEepHTe N3rpaxaaT 0OEKTUTE CIOH IO CIIOW ¢ TEYSHHE HAa BPEMETO. 3a revar
Cce U3MOJI3BaT pa3jINyHu BUI0BE MaTepuanu. ChllecTBYBaT MHOTO TexHoJoruu 3a 3D neyar, HO
Hal-4ecTo M3IO0J3BaHaTa MPE]CTaBiIABa OoTyaraHe Ha pasroneH marepuan (FDM). Zpyru
TEXHOJIOTUHU, KOUTO C€ M3I0JI3BAT LIMPOKO KbM HACTOSIIUS MOMEHT ca cTepeoiuTorpadus
(SLA), muoroctpyen cunte3 (MJF), mupextHo naszepno cuntepoBane (DMLS), nazepno
HaBapsBaHe (LMD), nururanuo npoektupana cBeriauHa (DLP) u np. Ha 6a3aTa Ha n3110:K€HOTO
B JIOKJIaJla MOXE J1a C€ TBbPAM, Y€ ChIIECTBYBaLIUTE TexHOoJoruu 3a 3D neyar ce nombiaBar
€IHa Jpyra W HENpeKbCHAaTO ce pa3BuBaT. KbM HacTosmMs MOMEHT Hail-pa3BUTaTa
TEXHOJIOTHUS, M3IOJ3Ballla MOJIMMEPHU, € TEXHOJOTusATa 4Ype3 oTjaraHe Ha marepuai. llpu
METaluTe ce HaOJto/laBa TEHACHLHMs 3a ObpP30 pa3BUTHE HA TEXHOJOTHHUTE 4pe3 Ja3epHO
HaBapsiBaHE, Thil KATO OCBEH Y€ MOTar Jia ce MpaBsAT HOBU JI€Taillii, KOUTO ca C MHOTO 100pu
MEXaHUYHU XapaKTePUCTHKH, CHIIO TaKa MOTaT Ja C€ PEMOHTHPAT U ChIIECTBYBAIIH, KaTO Ce
BBH3CTAaHOBSIBA TAXHATA ITbPBOHAYATIHA (hopMa U TOBA CIIECTSIBA MHOTO (PMHAHCOBH CPEACTBA HA
¢dbupmute 3a pemoHT. Hali-HuCcKa ce0ecTOMHOCT ce Ha0M0AaBa Ha OTIeYaTaHUTE ICTAHIN IPU
TEXHOJIOTUSITA C OTJaraHe Ha Marepuai. Bce ollle JUPEKTHOTO JIa3epHO CHUHTEPOBAHE U
Ja3epHOTO HaBapsiBaHE HE MOraT Jla HaMepsT HIMPOKO pa3lpOCTpaHEHHE 3apajgy BUCOKATa
CTOHHOCT Ha camuTe 3D npuHTEpU U KOHCYMaTUBUTE, KOUTO U3I0JI3BAT.

I'8.5. Bakardzhiev V., Investigation on hardness Shore D of 3D printed parts of
Acrylonitrile butadiene styrene, Scientific technical union of mechanical engineering industry-
4.0, 2025, VOLUME II, TECHNOLOGIES pp. 227-228, ISSN 2535-003X

Texnonmoruute 3a 3D meyaT HENPEKBCHATO C€ yChbBBbpIICHCTBAT. [IpaBsAT ce MHOrO
W3CIIEJIBAHKUS BBPXY IMPOU3BOJICTBOTO HA MAIIMHHU €JIEMEHTH, H3IO0JI3BaiK OCHOBHATA
texHosorus 3a 3D neyar — FDM otnarane Ha matepuanu. B Ta3u Bpb3ka € He0OX0IuMO Ja ce
M3y4yaT MEXaHMYHUTE CBOMcTBA Ha 3D meuarHute Mmatepuanu. EAH OT OCHOBHUTE MaTepuau,
uznon3Banu B FDM TexHonorusTa, € akpuioHuTpuiI-0yraaueH-ctupen ABS. IlpeaumcrBaTta
Ha TO3W TEPMOIIOJIMMEDP BKJIIOUBAT OTIWYHA 3/IpaBUHA, I0Opa pa3MepHa CTAOMIHOCT, 100pa
00paboTBaEMOCT M XMMHYECKA YCTOWYMBOCT. TBBpAOCTTA ce pa3dupa KaTo CIOCOOHOCTTA Ha
MMOBBPXHOCTHUS CJIOM J1a ce ChIIPOTHUBIISIBA HA €JIACTUYHA U TUTACTHYHA JedopMalius IpH yaap
OT TO-TBBPAO Ts10. MeToabT ce€ M3MOJ3Ba IIMPOKO B HH)KEHEpHATa IMpaKTHUKa, 3alloTO
M3MUTBAHETO € OBP30, JIECHO 1 HepaspyIaBaiio. OOEKT Ha U3CJIeIBAaHETO B HACTOSIIIATA CTATHS
ca 4 obpazerna ¢ pazmepu 40x40x6 MM, kouTo Osxa oTmeuaTaHu ot moiaumepa ABS. Ot
m3BbpiieHnTe 40 Tecta, MpoBeIEHN C TIOMOIITA Ha CTaHIAPTU3UPAHUS METOJ] 32 U3MEpPBaHE Ha
TBbpAoctTa 1o lllop Ha ABS Morar na ce HanpaBsIT 3aKJII0UEHHUs, Y€ TBbPOCTTA HA IOJIUMEpa
ABS mnpuHTHpaH MO Me€TOJa C OTJlaraHe Ha Marepuaj ca B auarna3zoHa ot 76,1 mgo 79,3.
CTatucTUUECKUAT aHAM3 Ha JIaHHUTE NOTBbpPXKJaBa CHUMETPUUYHOTO pa3Ipe/esiecHue Ha
M3MEPEHUTE CTOMHOCTH M HUCKA Bapuallvs.

I'8.6. bakbpaxkues B., M3cieBane BIMSHUETO HA BIIIOBATA CKOPOCT HA MOJIUPALLUS
MHCTPYMEHT BBpPXY BpeMeTo 3a moiupane, Muanexku ¢opym ,,HAYKA, TEXHOJIOTUU,
NHOBAILIMU, BU3HEC*, 2024, ctp. 86-89, ISSN 2367-8569

Mma nocTa U3510KEHU TEOPUH 32 MOJIMPAHETO Ha ONTUYHHU JeTainu. Be3npuera e ennHa
TEOpHsl, CIIOPE]] KOSITO XMMUYHUTE ITPOLIECH peodi1afaBar npu (GUHOTO MOIUPAHE, JOKATO IPU
rpy00TO MosupaHe HaJJIeNABaT MEXaHUYHUTE TpoLecH. Jpyru mpoyyBaHus OKa3Bar, uye Hail-
BEPOSATHUAT MEXaHU3bM 3a MOJIUPAaHE € CI0XKEH (PU3MKO-XUMHUYEH MPOLEC, KOUTO 3aBUCH OT
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BUJA HA ONTUYHUS MaTepuan M OT BHJA Ha moiupamara cmec. Ilpu MexaHMYeH KOHTaKT
KapOOKCUJTHUTE TPYyNU Ha MOJUpallara MOMJI0KKAa B3aUMOJIEUCTBAT C IMOBBPXHOCTTA Ha
MOJIMpaHMsl JIeTaiiyl U ce OTHEMa CThbKJIeHa mMaca. MeToabT Ha M3cle[BaHe Ce€ OCHOBaBa Ha
EKCIIEPUMEHT, KOWTO BKJIIOYBA MOJHPAaHE HA CEpUs BIUILOHATH ONTHYHU JCHIIA OT ONTHUYHO
ctbkio Tun N-BaF52 ¢ panuyc 6,245mM. Jletaitute ca TBEpAO OJIOKMPaHHU KbM abpxkad. [Ipu
noJinpanero ce u3non3sa nonupamia cycnensus Tun CERI 3000G na 6a3ara Ha miepueB OKCH/I,
a 3a MOJJIOKKa 3a monmpane ce usnon3Ba cMmoia Tun GUGOLZ na Ga3ata Ha €CTECTBEHH
cmouu. Perynupa ce prioBata CKOpOCT Ha HHCTPYMEHTA U CE 3acMya BPEMETO 3a MOJIMpaHe Ha
netaiina. KayecTBeHUST KOHTPOJI Ha BCEKH ONTUYEH JIETailll ce M3BBPILBA HA HHTEP(HEPOMETDP.
Ha ©0a3zara Ha W310KEHOTO B JOKJIaJa MOXKE Ja Ce TBBPAU, Y€ BIIoBaTa CKOPOCT Ha
MHCTPYMEHTa OKa3Ba BJIHMSHHE HAa BPEMETO 3a IMOJMpAHE U OTTaM BOJMU JIO MOBHILABAHE HA
MIPOU3BOIUTEIIHOCTTA Ha MPOU3BOJICTBOTO. B HacTosIIaTa cTaTUs HE € OTYETEHO BIMSHUETO Ha
CHJIaTa Ha HATUCK BBPXY MOJUPaHUs JIE€Tailsl, KAKTO M BIIOBaTa CKOPOCT Ha 0OpaboTBaHUS
neraii. [lpu mpekoMepHO yBenMuaBaHEe Ha BIJIOBaTa CKOPOCT Hax 53 rad/s, B cleAcTBHE Ha
MOBUIIIABAaHE HA TeMIlepaTypaTa Ha MHCTPYMEHTa, B LEHTbpa Ha 00paOOTBaHMs JeTaill ce
MOSIBSIBAT TI€THA.

I'8.7. Bakbpaxues B., AHain3 Ha METOIUTE 3a OJMPAHE HA MUKPOONITUYHU JI€TallIy,
Munanexxku ¢popym ,,HAYKA, TEXHOJIOI'MU, UTHOBALIUU, BU3HEC*, 2024, ctp. 90-93,
ISSN 2367-8569

B HacTosimara cratus ce pasriexja mpoleca Ha IoJIMpaHe, 4pe3 KOMTo ce mpujiaBa
MIPO3PAaYHOCT U TOYHOCT Ha MAaTOBUTE MOBBPXHUHU Ha ontuyHuTe aerainu. lllnudosanure
IIOBbPXHUHM Ca MAaTOBH, IOPAaIU KOETO OTpa3sBaT pa3cesHo cBeTIMHAaTa. C IOJUPAHETO Cce
[OCTUra TMpeMaxBaHE Ha NUIM(POBAHMS MaTOB CIOM 1O MOJlydaBaHE Ha MPO3PAaYHOCT U
Heo0Xo/MMaTa CTENEH Ha YMCTOTa Ha MOBBPXHMHATA, KAKTO M IOJyyaBaHE Ha 3ajJa/ieHaTa
TOYHOCT Ha MOJHMpaHaTa MOBbPXHOCT. ToBa ce MocTUra 4ype3 pbyHO UM MAIIMHHO NOJUPAHE.
PpyHOTO moOnMpaHe ce W3BBpIIA CaMO INPU E€IMHUYHM ONTHUYHM JeTaiau. MammHHOTO
MOJIMpaHe ce Mpuiara Npu CepuiHOTO MPOU3BOICTBO Ha ONTHKA. 3a Jla C€ OCHIIECTBH Mpolieca
Ha [TOJIUpaHe ce U3IO0JI3Ba MOJIMpalla MOAJI0XKKa U MoJIMpalla CycreH3us, KosTo € B Te4Ha (asa
U ce 0/1aBa B 30HaTa Ha MOoJupaHe upe3 nommna. Pasrieaanu ca pa3nmuyHy TUIIOBE MOJIMpAIU
CYCIIEH3UM M TOJIMpAIlM TOJUIOKKUA M € ONMCAaHO KakK BCSAKA €HA BIMsE Ha Ipolieca Ha
MOJINpaHe.

I'8.8. bakbpaxues B., I3cnenBane Ha Bpb3KaTa MEXy TeMIlepaTypaTa Ha OCHOBATa
Ha 3/l npunTepa u nepopmanusra Ha 3 /] monena npu nonumepa ABS, ci. CYb IInosnus, 2022,
Texanka u Texuaojoruu, ToM XX, ISSN 2534 - 9384

B cratusdra ce pasraexia nevar ¢ nonuMepa ABS (akpunoHUTpui-0yTaaneH-CTUPEH),
KOWTO MMa Temmeparypa Ha ekcrpyaupane 230-245°C. MareprnansT NpeaBapuUTEIHO ce
n3paboTBa BBB BUJ HAa HUIIKA (PHiaMeHT) ¢ JuaMeTsp 1,75MM uimu 3MM, ciie] KOeTo ce HaBUBa
Ha poJIKa Cc ompejeneHa AbbkUHA. [IpoliechT Ha meyaT ce OChIEeCTBABA Ype3 HarpsBaHe Ha
HULIKaTa 70 TEMIIEpaTypa Ha TOIEHE. 3a [1a C€ OCHILECTBHU aIXe3Us1 KbM OCHOBATa Ha IPUHTEPA
€ HeoOXOJIMMO OCHOBaTa Jla ce Harpee JO olpejaereHa Temneparypa. llpu Hemoaxopsiia
TeMIlepaTypa Ha OCHOBaTa HacThIIBa JeopMallus Ha MoJieia OT JIOIIa a/IXe3Usl KbM OCHOBATa.
MonensT e ¢ HapyllleHa FeOMeTpUsl U He MOXe Jia ce M3Moi3Ba ¢yHKIMoHantHo. Llenta Ha
HACTOAIOTO U3CIIEJBAHE € J1a CE ONPEAEIN Bpbh3KaTa MEXy TEMIEpaTypaTa Ha OCHOBaTa Ha
3] mpunTtepa u nepopmanusita Ha 3 /] Monena npu nonumepa ABS. 3a HacTos1110TO U3ClIeIBaHE
ca orrneyaranu 10 mosie3HH Mojena MpH pa3idyHa Temreparypa Ha ocHoBara. Karo 6a3oBu
MapaMeTpy BCUYKU MOJIEIM Ca C TeMmIepaTypa Ha eKCTpyaupaHe Ha marepuana ot 235°C,
ckopoct Ha nieyaT 0,04m/s ¥ mpu BCHYKH MOJIENHN € M3MoI3BaH nonumep ABS ot eqHa ponka ¢
Huika. V3BbpieH e eqHo(haKkTOPEeH perpecCuoOHEH aHallu3 3a ONpeAessIHE Ha Bpb3KaTa MEXIy
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nedopmanusaTa Ha MOJiesia U TeMIlepaTypara Ha OCHOBaTa. Bpbp3kara Mexy TemneparypaTa Ha
ocHoBara Ha 3D mpunTepa u nedopmanusara Ha 3D Monena e MHOro cuiHa. Moxe na ce
HalpaBu HM3BOJ, Y€ OTHOCHUTEJIHOTO YBEIMYEHHE Ha TeMIlepaTypara Ha ocHoBara c¢ 1°C,
IIOBUIIIaBa KaueCTBOTO Ha revar ¢ 5.3%.

I'8.9. Croer C., BakbpaxueB B., [Ipuioxenne Ha meromonorusta Ha Taryuu 3a
aHaJIM3 TOYHOCTTA Ha pa3Mepa npu 3d nevar, Mnanexku Gopym ,,HAYKA, TEXHOJIOTI'NH,
NHOBAILIMUW, BUZHEC*, 2022, ctp. 145-148, ISSN 2367-8569

B crarudara e pasrienaHo IuiaHhpaHe Ha €KCIIEpUMEHTa Mo Meroaa Ha Taryuu 3a
BJIMSIHUETO Ha mapameTpute npu 3D npuHTHpaHe BbpXY TOUHOCTTA Ha pa3mepurte. [Tokazano
€ KaK J1a ce M3MBJIHM CTaTUCTUYECKH Mojen mo merona Ha Taryuum c¢ momomira Ha DOE B
Minitab. Ilenra Ha Merona Ha Taryum e na ce OTKpUAT HACTPOMKUTE HA MapaMeTpuTe, MpH
KOUTO BIMSHUETO Ha U3TOYHUIIUTE HA IIyM € MUHUMAIHO. TOBa ce MOCTUra ChbC CUCTEMAaTUYHO
BapHpaHe Ha NapaMEeTPUTE Ha MIPOLIECUTE, 3a 1a CE BUJIM KOra C€ IOCTUIa MUHUMAJIHO BIIMSHUE
Ha IHIymMOBeTe. 3a peaJu3upaHeTo Ha eKCIepuMeHTa € cb3gaaeH 3D mogen.
Excnepumenrtanauar obpaszenr € choOpa3eH C IMOCIEABAIIOTO M3MEpBaHE C MOMOINTa Ha
aBTOMAaTHYHa M3MepBaTeIHa cucTema. Toi pasmonara ¢ 4 otBopa ¢16MM U eqUH LIEHTpalieH
$22MM 3a M3MepBaHe Ha OTKIOHEHHETO OT hopMara, a BhHIIIHATA MY TIOBbPXHHHA € IPABUJICH
OCMOBI'BIHHK, C TIOMOINTAa Ha KOSATO CE€ HM3MEepBa OTKIOHEHHETO Mo ocute X U Y U
KOMOMHAIHSTA OT JIBETE, T.€. poTanusara mo octa Z Ha 45°, cupsmo ocute X u Y. Ilo metona
Ha Taryuu 3a mianupane e HanpaBeH opToronaneH Macus. [lomyuenu ca 00110 9 koMOUHAIIUN
Ha excriepuMenTuTe. Ha 6a3ara Ha CTaTUCTHYECKHS MOJET CE€ YCTaHOBH, 4e JeOerrHara Ha
CJIOSl M CKOPOCTTA Ha MevaT BIUSSIT Hall-CHIIHO BbPXY TOYHOCTTA Ha reyar.

I'8.10. bakwspmxues B., 3cnenBaHe BIMSHMETO Ha BrbJla HAa HAKIOHA BBPXY
KaueCTBOTO MPHU MOCTOBUTE CTpykTypu B 3]J] meuata, COOpHUK ¢ HOKJIamu OT Miamexku
¢dbopyM ,,HayKa, TEXHOJIOTUHU, MHOBalMu, Ouznec 2021, ISSN 2367-8569

C pa3BuTHeTO Ha TexHoJjorusAra 3a 3D mewar mo MeTroja Ha OoTJIaraHe Ha Marepual
(FDM), cpoTBeTHO ce mosiBABaT U MHOTO nedekTu. Enun ot te3n aedextu ce mosBsiBa nmpu
reyaTa Ha T.Hap. ,,MOCTOBHU CTPYKTypH ‘. MocTOBaTa CTpyKTypa € TEpMHH, KOMTO CE U3I10JI3Ba
3a eKCTPYAMPAHETO Ha MaTepual MeX,Jy JIB€ TOUKH 0e3 Ja uMa ornopa otaoiy. Mma pasnuyau
METO]IU 3a MOoAO0OpsIBaHE Ha Mevara pu MOCTOBUTE CTPYKTypH. IloBeueTo oT MeToauTe naBat
3aJI0BOJIMTENIHN PE3YJITaTH U Ca 3aBUCUMH OT MEXaHHMKaTa Ha KOHKpPEeTHHA Mozen 3D npunTep.
B nacrosmara cratus € pasrienaH METOJ, KOWTO MoJoOpsBa KauecTBOTO Ha IeyaT Ha
MOCTOBUTE CTPYKTYpH. METOABT ce M3pa3siBa B MPOMsSHA Ha HAKJIOHA M HETOBOTO BIIUSHUE
BBPXY Ka4ecTBOTO Ha MOCTOBaTa cTpykTypa. Ha 0a3ara Ha M37I0)KEHOTO B JIOKJIa/1a MOXKEM J1a
TBBPJANM, Y€ BI'BIBT HA HAKJIOHA HA MOCTOBUTE CTPYKTYpPH OKa3Ba TOJISIMO BIIUSHUE BBPXY
Ka4ecTBOTO Ha nedat. Korato He Moe J1a ce U3I0I3Ba MO IIbPIKaIll MAaTepUal, TOBA € pEIICHUE
3a 1MojoOpsiBaHe Ha KayeCTBOTO HAa BCHUYKM KYXH y4acThblM B Mozenute 3a 3D meuar. Upes
W3BE/ICHUTE B JJOKJIaJ[a 3aBUCUMOCTH MOKEM TEOPETHUYHO J1a ONPEIEIUM HYKHUS HAKJIOH, Taka
4e J1a IOCTUTHEM MIPEBUIUMU PE3YJIITaTH.

I'8.11. Nnuesa, C., bakppakues B., ExcriepuMeHTanHO U3cae1BaHe Ha BIUSHUETO Ha
CBETJINHATa BBPXY  XapaKTePUCTHKUTE Ha  YOBEUIKOTO JIMIE U  MPaBUIHOTO
LBETOBB3IPOU3BEXKJaHe, cIl. (CBBpEMEHHM TEXHOJOTMHM B  KYJITYpHO-HUCTOPHUYECKOTO
HacnezacTso, 2018, tom VI, ISSN 2367-6523

Upe3 meToaure Ha nudpoBara poTtorpadus B chUeTaHUE C XyI0KECTBEHUTE MMOXBATH
Ha M300pa3UTEIHUTE U3KYCTBa C€ NOJydaBa MHTEPECEH BU3yalleH CHHTE3 IPU Ch3aBaHE Ha
CBbBPEMEHHU JIUTUTAIHUA 00pa3H, KpaitHO HEOOXOAMMH B IW3aliHA U NIEYaTHUTE KOMYHHUKALIUH.
N3cnenBaHeTo Ha pa3IMyHU NapaMeTpu U Bb3MOKHOCTH, KOMTO Ta3W TEXHOJOIMs HU J1aBa,
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JIOBEZIe 0 H3IMOJI3BaHE HA IOJIYYEHUTE DPE3YydTaTH 3a Cbh3/aBaHE Ha MO-NPEIBUIUMH U
Ka4yeCTBEHHU N300pakeHUs], KOUTO Ja 3ama3sT Mo Hall-100pus HAUUH KYJITYPHO-UCTOPHUECKOTO
HacJIeICTBO 3a OBJCLIUTE NOKOJEHUsA. EKCIepMMEHTATHOTO H3CiIEJBaHE € HAaCOYCHO KbM
M3CcJeBaHe Ha BIMSHHUETO HA CBETIMHATA BBPXY XAPAKTEPUCTUKHUTE HA YOBELIKOTO JIUIIE,
KakTO B 4YHCTO  XYJIOKECTBEHO-TBOPYECKM  acleKT, Taka W B  IPaBHIHOTO
[BETOBB3NPOU3BEXKIaHe. EKCIEpUMEHTHT BKIIIOYBA 3aCHEMaHE HA TMOPTPETH IPH TeT
pa3IMYHM CBETIMHHU MOJIENA C JIBAa Pa3IMYHU TUHA (oToanapatu — orieJalHo-pedieKkceH u
KOMITAaKTCH, ¢ B3MOKHOCT 3a 3anuc Ha RAW u JPEG u m3noin3Bane Ha clienualiHa IIBETHA
eTaJIOHHA CKaJla 3a U3MEpBaHe Ha [IPABUIIHOTO 1BeTonpeaasane. [lomydyennre pesynratu jaBat
BaXHM HACOKM IPU aHaiIM3a U 00paboTKaTa HA JIUTUTAIHU M BU3YAJIHH 00pa3u B JAM3aliHA U
neJaTta U Apyru cepu Ha U3KyCTBOTO.

I'8.12. BbakbpmxueB B., MinueBa, C., M3cineaBaHe Ha KOHTpacTa B IOPTPETHO
n300pakeHue PH JBa THIIA MATPUIU Ha IU(PPOBH KaMEPH U TPU PA3IIMYHH 110 KOHTPACT CXEMHU
Ha CTyAMHHO ocBemieHue. crn. CBHBPEMEHHM TEXHOJOTMH B KYJITYpHO-HCTOPHUYECKOTO
Hacienctso, 2018, Tom VI, ISSN 2367-6523

Uzcnenanero ce ¢okycupa BBPXY KOHTpacTa M HeEroBara JUHaMHKa B LU(POBO
dotorpadcko n3o00pakeHue (MMOPTPET), KATO C€ U3CICABAT U CPABHSABAT BH3MOXKHOCTUTE Ha
MaTpULIUTe MpU ABa Tuna uudposu Qortoamnapatu — orieAanHo-pedIeKCEH U KOMIIAKTEH ¢
ennaksa pe3omonus — 18,0 MP. JlonbiHUTETHHE (aKTOPH B M3CIIEIBAHETO Ca TPUTE CBETINHHA
CXEMH, PA3JIMYHU MO KOHTPACT, B KOUTO Ca 3aCHETH MOPTPETH C BKJIIOYEHA B TAX IIBETHA
€TaJIOHHA CKaJa, M0 KOSTO Ce MpaBAT M3MepBaHusATa. [lomydyeHute pesynratd me ObaaTr oT
MoJi3a 32 Ch3/IaBaHE HA BCE IO-KAUECTBEHU H300paKEHMs, KOUTO Jla 3amassiT KyITypHO-
MCTOPHYECKOTO HACIIEACTBO 33 OBJCIIUTE MOKOJICHUS 10 Hal-100pus HaunH. MaTtpuiata Ha
KOMIIAaKTHUAT (hoToamapar BB3MPOM3BEkKAa KOHTPACTUTE MO-CHUIIHO OT Ta3W Ha OTJIEAalIHO-
pedIiekcHUS HEe caMO B CBETJINTE M TBMHUTE CTOWHOCTH, a M B cpeHITe. KOHTPacThT € MHOTO
MO-MEKO W ITUIABHO TPECh3NaZieH OT MaTpullaTa Ha orieaanHo-pedieKkcHaTa Kamepa U B
CpeIHHTE CTOMHOCTH Ha CMBaTa CKaja, KaTo OTKJIOHEHUEeTo A E e 3HaYnTeTHO MOo-HHUCKO.
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ABSTRACTS OF THE RESEARCH PAPERS

submitted for participation in a competition for the "Associate Professor" academic position
awarding in the area of higher education 5. Technical sciences,
professional field 5.1 "Applied Mechanics",
scientific specialty for the needs of the Department of "Mechanics",
announced in the Bulgaria State Gazette, issue 98 from 18-11-2025 year
by Chief Assistant Professor Dr. Eng. Valeri Yordanov Bakardzhiev

I. DESCRIPTION OF SCIENTIFIC PUBLICATIONS
A total of 25 publications, outside the scientific papers for received education and scientific
degree “Doctor”, distributed in groups as follows, were submitted for participation in the
competition:
1. Group B — 10 pcs.

1.1. Indicator B4. Habilitation - equivalent scientific publications (not less than 10) that
are referenced and indexed in world-known databases of scientific information — 10 pcs.
2. Group G- 15 pcs.

2.1. Indicator G7. Scientific publications that are referenced and indexed in world
known databases of scientific information — 3 pcs.

2.2. Indicator G8. Scientific publications in non-referenced journals with scientific
reviewing or in edited collective papers — 12 pcs.

I1. ABSTRACTS OF THE SCIENTIFIC WORKS REFERRED TO IN INDICATOR B.4,
PRESENTED AS THE EQUIVALENT OF A HABILITATION WORK IN THE FIELD
OF TEORETICAL AND EXPERIMENTAL STUDIES WITH APPLICATION IN
APPLIED MECHANICS

B4.1. Bakardzhiev, V.; Sabev, S.; Chukalov, K. Study of influence of printing speed
and layer height on dimensional accuracy of 3D-printed Carbon fiber-reinforced Polyamide
parts. Eng. Proc. 2025, 104, 8. https://doi.org/10.3390/engproc2025104008

This article examines the influence of printing speed and layer height on the dimensional
accuracy of 3D-printed carbon fiber-reinforced polyamide parts. Key technological parameters
affecting the geometric precision of the parts are investigated, with deviations from nominal
dimensions evaluated under different combinations of speed and layer thickness. Experimental
tests were conducted to quantitatively determine the relationship between printing parameters
and the dimensional accuracy of the parts. The results allow for the identification of optimal
process settings that minimize dimensional errors and improve production repeatability. The
conclusions indicate that the proper selection of printing speed and layer height is a key factor
for enhancing the accuracy and quality of 3D-printed carbon fiber-reinforced polyamide parts,
which has practical significance for industrial applications and prototyping.

B4.2. Bakardzhiev, V.; Sabev, S.; Chukalov, K. Studying Influence of 3D Printing
Parameters of PETG to Improve Hardness and Maximum Tensile Strength. Eng. Proc. 2025,
104, 39. https://doi.org/10.3390/engproc2025104039

The article examines the influence of 3D printing parameters on the hardness and maximum
tensile strength of PETG parts. Key technological factors such as extrusion temperature,
printing speed, and layer thickness, which affect the mechanical properties of the printed
samples, are investigated. Experimental tests were conducted to evaluate hardness and tensile
strength under different parameter combinations. The results allow for the identification of
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optimal printing conditions that achieve maximum mechanical durability and stability of the
parts. The conclusions indicate that targeted optimization of 3D printing parameters is an
effective approach to improving the performance characteristics of PETG parts, which is of
practical importance for applications in engineering and industrial prototyping.

B4.3. Chukalov, K., Bakardzhiev, V_.Sabev, S. Investigation of the influence of
parameters in 3D printing of Nylon CF15 Carbon on linear deformation during tensile creep,
JEPE, 2025, vol. 26, issue 5, pp. 1720-1732 https://scibulcom.net/en/article/1311-
5065_2025 26 5 1720-1732

This article examines the influence of 3D printing parameters on the linear deformations
of carbon fiber-reinforced Nylon CF15 during tensile creep. Key technological factors, such as
extrusion temperature, printing speed, layer thickness, and part orientation, which affect the
deformation behavior of the printed samples, are investigated. Experimental tests were
conducted to evaluate linear deformation under prolonged loading, analyzing different
combinations of parameters. The results allow for determining the relationship between
technological settings and the material’s behavior under tensile creep. The conclusions indicate
that optimizing 3D printing parameters is a key factor for minimizing deformations and
improving the mechanical properties of carbon fiber-reinforced Nylon CF15, which has
practical significance for engineering and industrial applications.

B4.4. Chukalov, K., Bakardzhiev, V., Sabev, S. Study of influence of 3D printing temperature
on shore D hardness of Nylon CF15 Carbon. JEPE, 2025,vol. 26, issue 5, pp. 1733-1742,
https://scibulcom.net/en/article/1311-5065 2025 26 5 1733-1742

This article examines the influence of 3D printing temperature on the Shore D hardness
of carbon fiber-reinforced Nylon CF15. Different printing temperature settings and their effects
on the surface and mechanical properties of the printed samples are investigated. Experimental
measurements of Shore D hardness were conducted at various temperature settings, analyzing
their impact on material homogeneity and durability. The results allow for the identification of
optimal temperature conditions to achieve maximum hardness and quality of the printed parts.
The conclusions indicate that the proper selection of printing temperature is a key factor for
improving the mechanical properties of carbon fiber-reinforced Nylon CF15, which has practical
significance for engineering and industrial applications.

B.4.5. Bakardzhiev V., Sabev S., Kasabov P.; Research on the impact of extrusion
temperature, printing speed and layer thickness in 3D printing using material deposition
technology. AIP  Conf. Proc. 24 January 2024; 2980 (I): 060004.
https://doi.org/10.1063/5.0190033

Over the past decade, 3D printing has secured a significant market share, thereby driving

scientific research focused on enhancing 3D printing quality. The 3D printing technology
utilizing material extrusion, or Fused Deposition Modeling (FDM), has grown increasingly
prominent. Challenges within this technology, specifically the surface roughness of 3D printed
parts and its impact on product quality, are critical areas of investigation.The goal of this
research is to analyze the impact of extrusion temperature, print speed, and layer height on the
printed component. It can be concluded that layer thickness exerts the greatest influence on
print roughness, while extrusion temperature and print speed have a considerably lesser
effect.The following conclusions can be drawn from the experiment: regression analysis was
conducted using MINITAB19, which adequately describes the functional relationship between
the objective functions. From the obtained regression results, we can conclude that layer height
has the greatest impact on surface roughness. The current study demonstrates that increasing
the layer height increases the model's surface roughness specifically for the ABS polymer.
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B4.6. Sabev, S., Chukalov, K. and Bakardzhiev, V. Designing a laboratory stand for
testing impact resistance of plastic films by free-falling dart drop according ASTM D1709,
2024 ETR 2024, 3, pp. 268-273. doi:10.17770/etr2024vol3.8139.

The article is dedicated to the design and development of a laboratory setup for testing
the impact resistance of plastic films using the free-falling dart method (dart drop) in accordance
with ASTM D1709. The main design requirements, functional units, and operating principle of
the testing apparatus are examined. The devices for guiding the falling weight, the sample
clamping system, and the means to ensure repeatability and accuracy of the tests are described.
The developed setup allows conducting both Method A and Method B according to the standard,
with adjustable impact energy. Test results are presented, confirming the reliable operation of
the setup and its compliance with regulatory requirements. An assessment of the applicability of
the developed apparatus for laboratory and research purposes is provided. The conclusions
indicate that the proposed setup is suitable for precise determination of the impact toughness of
plastic films and can be used in quality control as well as in research activities.

B4.7. Sabev, S.; Chukalov, K.; Bakardzhiev, V.; [zmirliyan, A. Optimizing 3D printing
parameters to improve dimensional accuracy. ETR 2024, 3, pp.262-267.
https://doi.org/10.17770/etr2024vol13.8146.

The article examines the influence of 3D printing speed and layer thickness on the
accuracy of the functional dimensions of an octagonal prism with 5 holes — one in the centre and
4 in the periphery. For printing the samples, ABS material was used, which is one of the main
materials for the production of machines and parts. A portal measuring machine with the highest
accuracy was used to effectively perform the task of measuring deviations from the size of the
sample. Due to the large volume of experimental results, they were averaged to minimize error
and processed using statistical processing software. An accurate regression model was obtained
and the printing parameters were optimized The following conclusions are drawn from the
statistical processing: the greatest influence of layer height is observed on dimension deviation;
the printing speed has a minor influence on the dimension deviation; the study can be used as a
basis for another discrete area of the studied parameters; all regression models are notable and
describe well the relationship between printing speed and layer height; planning of the
experiment was done according to the central compositional plan, 13 modes were obtained.

B4.8. Sabev, S.; Chukalov, K.; Bakardzhiev, V.; Izmirliyan, A. Optimizing 3D
printing parameters to improve hardness and surface roughness., ETR, 2024, 3, pp.257-261.
https://doi.org/10.17770/etr2024vo13.8145.

The purpose of this paper is to study the factors affecting roughness and hardness of 3D
printed models. Two parameters are analyzed — 3D printing speed and layer thickness. The
main disadvantage of 3D printed models is their higher roughness, which depends on the
printing parameters. In order to obtain parts with smoother surfaces, it is necessary to study
these parameters. Based on the obtained experimental results, a regression dependence was
built describing the relationship between roughness and hardness with the investigated printing
parameters. The following conclusions were made: the greatest influence of the layer height on
roughness and hardness are determined; the printing speed has a minor influence on hardness
and roughness: the article may be used as a basis for another discrete area of the studied
parameters: all regression models are significant and describe well the correlation between
speed of printing and layer height; planning of the experiment was done according to the central
compositional plan, 13 modes were obtained.
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B4.9. Bakardzhiev, V.; Sabev, S.; Kasabov, P.; Chukalov, K. Research into 3D printing
layer adhesion in ABS materials. ETR 2024, 3, pp.41-45.
https://doi.org/10.17770/etr2023vo0l13.7255.

The purpose of this article is to determine the impact of the two factors — layer thickness
and printing speed in the adhesion of the layers in the ABS polymer. ABS control test tubes were
printed and the tensile strength of each tube was measured. By means of statistical analysis, it
was determined the impact of the layer thickness and the print speed on the adhesion between
the layers. The research was focused on one of the most used materials in 3D printing. It can be
concluded from the obtained results that the layer thickness has the greatest impact on the
adhesion. In conclusion, we can draw the following conclusions: the central compositional
planning made is correct; with the used measuring equipment we get adequate measurements;
after the regression model analysis, the P-value values are below 0.05, therefore the factors are
statistically significant; therefore the layer thickness has the greatest importance to the tensile
strength of the tested specimens; the larger the layer thickness, the larger the tensile strength of
the specimen; the obtained results can serve in the development of 3D models requiring
increased tensile strength.

B4.10. Bakardzhiev, V.; Sabev, S.; Chukalov, K.; Kasabov, P. Research into the
accuracy of holes in 3D printing using Taguchi method. ETR 2024, 3, 36-40.
https://doi.org/10.17770/etr2023vol3.7254.

The article discusses the impact of two factors on the accuracy of the hole sizes — print
speed and layer thickness in 3D printing. Nine samples of the ABS polymer were printed by
using a 3D printer, then the impact of both of the factors on the accuracy of 3D printing of the
holes was evaluated. Taguchi's method was applied with the help of DOE in Minitab to evaluate
the impact of the two factors. From the obtained results we may draw the following conclusions:
regression analysis is statistically significant P-value <0.05; the coefficient of determination is
over 95%, therefore the resulting analysis has a very high correlation; the layer height factor has
the greatest influence and mainly affects size accuracy; the speed factor has a minor impact on
accuracy; the resulting regression model well and adequately describes the influence of speed
and layer height on printing accuracy.

I11. SUMMARIES OF THE SCIENTIFIC WORKS, BEYOND THOSE INCLUDED IN
THE EQUIVALENT OF THE HABILITATION THESIS
The publications submitted to the competition refer to indicators:

» Group 7. Scientific publications in journals that are refereed and indexed in world-
known databases of scientific information;

* Group G8. Scientific publications in non-refereed peer-reviewed journals or in edited
collective works.

G7.1. Bakardzhiev, V., Sabev, S., Kasabov, P.; The effect of feed rate and cutting
speed to surface roughness during hole boring of 32CrMoS4 with anti-vibration boring bar. AIP
Conf. Proc. 24 January 2024; 2980 (1): 060005. https://doi.org/10.1063/5.0190032

The article introduces an experimental and theoretical approach to studying surface
roughness in a hole with a 45 mm diameter and a 50 mm length in 32CrMoS4 steel with anti-
vibration bar. The research is concentrated on the impact of the feed and cutting pace at the
surface finish of the part. Based on the results and using “Design-Expert” software, a mathematic
model was made to forecast the surface quality in connection with different cutting conditions.
Finally, an experiment study was carried out to verify the analytical outcome. From the executed
analysis it has been experimentally proven that the greatest influence on the roughness of the
treated surface has the feeding; a check of the predicted value of the obtained regression model
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was performed, which proves the reliability of the model; The difference between the theoretical
and the experimental roughness values is around 28% to 120%; the experimental roughness is
bigger than the theoretical one; this is because the geometrically derived formula for theoretical
roughness of the surfaces processed does not take into account the actual conditions of the cutting
process.

G7.2. Sabev, S.; Kasabov, P.; Chukalov, K.; Bakardzhiev, V. Determination of the
dynamic modulus of linear deformations of reinforced highly filled polymer concrete
composites during curing. ETR 2024, 3, 219-225. https://doi.org/10.17770/etr2023vol3.7296.

The objects of this study are reinforced polymer concrete composites with epoxy matrix
and mineral dispersion fillers. Dynamic modulus of linear deformations has been measured
according to the standardized dynamic testing method ASTM E1876 - 02. The quantitative
values of the modulus are obtained by the action of longitudinal and bending. After statistical
processing of the obtained results has been established the influence of fiber in the composition
on the dynamic characteristic. The results of the present work are as follow: a standard
methodology was used for the quantitative determination of the modulus of linear deformations
of PB compositions, a laboratory equipment that ensures the research has been designed and
manufactured; based on the obtained experimental results from the reports and the performed
analysis, it was established that as the number of fibres increases, the dynamic modulus
decreases; an analysis of the experimental results shows a change in the values of the modulus
during curing change as follows; composition 4 with 2g of fibers for reinforcement — 3,8-4,7%,
composition 5 with Og fiber for reinforcement — 1-3%, composition 6 with 4g fiber for
reinforcement — 12-21.5%; the dynamic modulus of elasticity during curing of polymer
concrete has not been studied in the literature. Modulus of elasticity in other investigations is
in the range 10 +40GPa ; during the curing of PB composition 4 and 5, it may be assumed that

the modulus remains constant and deviation of 1-3% is a measurement error; the possibilities
of obtaining reliable information about the modules for this type of composites with the
proposed methodology and measuring equipment are real and adequate.

G7.3. Sabev, S.; Kasabov, P.; Chukalov, K.; Bakardzhiev, V. Influence of adding
Polypropylene(PP) into Polyethylene(PE) on mechanical properties of geocells. ETR 2024,
3, 214-218. https://doi.org/10.17770/etr2023vol3.7244.

The article examines the effect of adding 10% PP to a polyethylene mixture compared to a
mixture of polyethylene on the main mechanical characteristics of geocells — hardness,
maximum tensile strength, strength of the internal structural junctions (welds). It were analyzed
the interrelationships between the measured mechanical parameters. The test results show that
adding 10% PP to PE increases stiffness and ultimate tensile strength, but reduces the strength
of the internal welds of the structure. Considering the wider application of the product and the
fact that the ultimate tensile strength is part of a harmonized standard for this product, the
addition of PP is justified when higher requirements for this property are specified. The addition
of PP does not change the productivity of the entire technological process of creating the product.
However, the increase in hardness should not be ignored, as it may lead to reduced cutting quality
during the final processing. The results can also be used as a basis and for other ratios between
PP and PE. The increased strength properties may expand the application of the geocell.
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G8.1. Bakardzhiev, V., Dynamic simulation of the microlens polishing process in a
CAD/CAE environment , Plovdiv, 2025 Series B. Natural Sciences and the Humanities XX VI,
ISSN 2534-9376

Optical manufacturing technology involves several key stages, the final one being the
polishing of the optical component. To polish the optical surface and achieve the required
precision, a suitable polishing suspension and a polishing tool are necessary. The fabrication of
optical tools is not a simple task and is often associated with extensive trial and error and loss
of production time.To date, methods for simulating the polishing process are being sought. This
article explores the possibilities for simulating the polishing process and designing polishing
tools within a CAD/CAE software environment. The research method involves the dynamic
simulation of the deflection angle of the optical component relative to the polishing tool in the
AutoDesk Inventor software environment. Through simulation, it is determined whether a pre-
calculated polishing angle fully covers the area of the component to be polished. This
methodology will enable optical tool designers to simulate certain parameters in order to avoid
future tool corrections, thereby saving time and production costs.

G8.2. Bakardzhiev, V., Investigation of the influence of key polishing parameters for
optical components on polishing time, Plovdiv, 2025, Series B. Natural Sciences and the
Humanities XXVI, ISSN 2534-9376

After fine grinding, the surfaces of optical components still lack the required
smoothness. Micro-irregularities on the order of 2 to 3 micrometers remain. Light passing
through them scatters, necessitating further processing to achieve full transparency. This is
accomplished by polishing the component using specific polishing pads and a suitable
slurry.The polishing machine is equipped with several polishing spindles — from 1 to 6 each
holding one optical component. Each machine head consists of two opposing spindles. The
workpiece i1s mounted on the upper spindle, which performs not only rotation but also an
oscillating movement within a range of +45°. Its angular velocity is adjustable from 0 to 300
rpm. A constant pressure, also adjustable from 0 to 0.5 kg, is applied through the spindle axis
to ensure contact between the polished component and the tool. The polishing tool with the
appropriate pad is mounted on the lower spindle. This spindle rotates at an adjustable angular
speed ranging from 50 to 2500 rpm.The research method is based on an experiment conducted
at "Micro Vue Endoscopic Optics" PLC, involving polishing of a series of concave optical
components made of N-BaF52 optical glass, with a radius of 11.22 mm. The blank diameter is
4 mm. Through statistical processing of the model, the study aims to determine which of the
listed parameters—the angular speed of the lower spindle, the angular speed of the upper
spindle, or the pressure of the polished component—most significantly reduces polishing time.
Based on the results presented in the report, it may be asserted that increasing the angular speed
of the polishing machine's spindles will drastically reduce polishing time.

G8.3. Bakardzhiev, V., Fabrication of cylindrical gears via 3D printing using material
deposition method, “SCIENCE, TECHNOLOGY, INNOVATION, BUSINESS*, 2025,
Plovdov, pp.272-275, ISSN 2367-8569,

The industry seeks new methods and technologies for the cost-effective production of
machine components in single-series batches for prototyping and machine repair activities. This
article examines two stages in the manufacturing of single-series batches of cylindrical spur
gears.In the first stage, rapid prototyping of cylindrical spur gears is achieved using CAD
software. The second stage involves 3D printing utilizing the 3D model generated by the CAD
software. The gears are manufactured from the polymer ABS, which is widely used in the
production of machine components. To assess the quality of the produced gears, control will be
performed using the over span measurement Based on the content presented in the report, we
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can assert that an involute profile for a cylindrical spur gear can be successfully created.
Furthermore, the software can provide both data on the geometric parameters of the gear and
control parameters, one of which is the span measurement. Using the established methodology,
cylindrical spur gears made from ABS polymer can be successfully printed. The demonstrated
methodology can be used to manufacture single cylindrical spur gears for repair purposes as
well as for prototyping.

G8.4. Bakardzhiev, V., Modern trends in 3D printing technologies, “SCIENCE,
TECHNOLOGY, INNOVATION, BUSINESS®, 2025, Plovdiv, pp.276-279, ISSN 2367-8569

This article examines current trends in the development of 3D printing. A defining
characteristic of all 3D printers is that they construct objects by adding material layer by layer
over time.A variety of materials are used for printing, and while numerous 3D printing
technologies exist, the most commonly used is Fused Deposition Modeling (FDM). Other
widely utilized technologies at present include Stereolithography (SLA), MultiJet Fusion
(MJF), Direct Metal Laser Sintering (DMLS), Laser Metal Deposition (LMD), Digital Light
Processing (DLP), and others.Based on the findings presented in the report, it can be argued
that existing 3D printing technologies are complementary and continuously evolving.
Currently, the most advanced polymer-based technology is Material Extrusion (FDM). In the
realm of metals, there is a trend of rapid development in Laser Metal Deposition
(LMD/WAAM) technologies, as they can not only produce new parts with excellent mechanical
properties but also repair and restore existing components to their original form, resulting in
significant cost savings for repair companie.The lowest production cost is observed in parts
printed using Material Extrusion technology. Conversely, Direct Metal Laser Sintering
(DMLS) and Laser Metal Deposition (LMD) have yet to achieve widespread adoption due to
the high costs of the printers themselves and the consumables they require.

G8.5. Bakardzhiev V., Investigation on hardness Shore D of 3D printed parts of
Acrylonitrile butadiene styrene, Scientific technical union of mechanical engineering industry-
4.0, 2025, VOLUME II, TECHNOLOGIES pp. 227-228, ISSN 2535-003X

3D printing technologies are continuously evolving. Extensive research is being
conducted on the manufacturing of machine components using the primary 3D printing
technology — Fused Deposition Modeling (FDM). In this context, it is necessary to study the
mechanical properties of 3D printed materials.One of the main materials used in FDM
technology is Acrylonitrile Butadiene Styrene (ABS). The advantages of this thermoplastic
polymer include excellent strength, good dimensional stability, good machinability, and
chemical resistance. Hardness is understood as the ability of the surface layer to resist elastic
and plastic deformation upon impact from a harder body. This testing method is widely used in
engineering practice because it is fast, simple, and non-destructive.The subject of this study is
four test specimens with dimensions of 40x40x6 mm, printed from ABS polymer. From the 40
tests performed using the standardized Shore hardness measurement method for ABS,
conclusions can be drawn that the hardness of FDM-printed ABS polymer falls within the range
of 76.1 to 79.3 Shore D units.Statistical analysis of the data confirms a symmetrical distribution
of the measured values and low variation.

G8.6. Bakardzhiev, V., Investigating the influence of the polishing tool's angular speed
on polishing time, “SCIENCE, TECHNOLOGY, INNOVATION, BUSINESS*, 2024, Plovdiv
pp. 86-89, ISSN 2367-8569

Several theories exist regarding the polishing of optical components. One accepted
theory posits that chemical processes dominate during fine polishing, while mechanical
processes prevail during rough polishing. Other studies suggest that the most likely polishing
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mechanism is a complex physico-chemical process, dependent on the type of optical material
and the composition of the polishing slurry. During mechanical contact, the carboxyl groups of
the polishing pad interact with the surface of the workpiece, removing glass material. The
research method is based on an experiment involving the polishing of a series of concave optical
components made of N-BaF52 optical glass with a radius of 6.245 mm. The components were
rigidly mounted to a holder. Polishing was performed using a CERI 3000G cerium oxide-based
polishing slurry and a GUGOLZ resin-based polishing pad made from natural resins. The
angular speed of the polishing tool was regulated, and the polishing time for each component
was recorded. Quality control for every optical component was conducted using an
interferometer.Based on the results presented in the report, it can be asserted that the tool's
angular speed influences polishing time and, consequently, leads to increased production
efficiency. The influence of the applied pressure on the component and the angular speed of the
component itself were not considered in this study. It was observed that excessively increasing
the angular speed beyond 53 rad/s leads to a rise in tool temperature, causing the appearance of
spots in the center of the polished component.

G8.7. Bakardzhiev, V., Analysis of polishing methods for micro-optical components,
“SCIENCE, TECHNOLOGY, INNOVATION, BUSINESS*, 2024, Plovdiv, pp. 90-93, ISSN
2367-8569

This article examines the polishing process, which imparts transparency and precision
to the matte surfaces of optical components. Ground surfaces are matte and therefore reflect
scattered light. Polishing removes the ground matte layer to achieve transparency, the required
degree of surface purity, and the specified accuracy of the polished surface. This is
accomplished through manual or machine polishing. Manual polishing is used only for single
optical components. Machine polishing is applied in the serial production of optics.To carry out
the polishing process, a polishing pad and a polishing slurry are used. The slurry is in a liquid
phase and is supplied to the polishing zone via a pump. Various types of polishing slurries and
polishing pads are examined, and it is described how each one influences the polishing process.

G8.8. Bakardzhiev, V., Investigating the relationship between 3D printer bed
temperature and deformation of ABS 3D models, cn. CYb Plovdiv, 2022, Series C. Technics
and Technologies XX, ISSN 2534 — 9384

This article examines printing with Acrylonitrile Butadiene Styrene (ABS) polymer,
which has an extrusion temperature of 230-245°C. The material is pre-manufactured in the form
of a filament with a diameter of 1.75 mm or 3 mm, which is then wound onto a spool of a
specific length.The printing process involves heating the filament to its melting temperature.
To achieve adhesion to the printer's build plate (bed), it is necessary to heat the bed to a specific
temperature. An unsuitable bed temperature leads to model deformation due to poor adhesion
to the bed. The resulting model has compromised geometry and is not functionally usable.The
objective of this research is to determine the relationship between the 3D printer's bed
temperature and the deformation of 3D models printed with ABS polymer. For this study, 10
utility models were printed at different bed temperatures. As base parameters, all models were
printed with a material extrusion temperature of 235°C, a print speed of 0.04 m/s, and ABS
polymer from the same filament spool. A single-factor regression analysis was performed to
determine the relationship between model deformation and bed temperature. The relationship
between the 3D printer's bed temperature and the model's deformation is very strong. We may
conclude that a relative increase in the bed temperature of 1°C will lead to a 5.3% improvement
in print quality.
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G8.9. Sabev S., Bakardzhiev, V., Application of the Taguchi methodology for
analyzing dimensional accuracy in 3D printing, “SCIENCE, TECHNOLOGY, INNOVATION,
BUSINESS*, 2022, Plovdiv, pp. 145-148, ISSN 2367-8569

This article examines the planning of an experiment using the Taguchi method to
analyze the influence of 3D printing parameters on dimensional accuracy. It demonstrates how
to execute a statistical model using the Taguchi method with the aid of Design of Experiments
(DOE) in Minitab software.The goal of the Taguchi method is to identify the parameter settings
that minimize the influence of noise sources. This is achieved by systematically varying process
parameters to observe when the impact of noise is minimal. For the experiment, a specific 3D
model was designed. The test specimen was created with subsequent measurement using an
automated coordinate measuring system (CMM) in mind. It features four holes with a diameter
of @16 mm and one central hole of ¥22 mm for measuring form deviation. Its outer contour is
a regular octagon, which is used to measure deviations along the X and Y axes, as well as a
combination of both—specifically, a 45° rotation around the Z-axis relative to the X and Y
axes.An orthogonal array was designed according to the Taguchi method for experiment
planning. A total of 9 experimental combinations were derived and executed.Based on the
statistical model, it was established that layer thickness (layer height) and print speed have the
strongest influence on printing accuracy.

G8.10. Bakardzhiev, V., Investigating the influence of the overhang angle on the
quality of bridge structures in 3D printing , “SCIENCE, TECHNOLOGY, INNOVATION,
BUSINESS*, 2021, Plovdiv ISSN 2367-8569

With the advancement of Fused Deposition Modeling (FDM) technology, various
defects have also emerged. One such defect occurs when printing so-called "bridge structures".
A bridge structure is a term used for extruding material between two points without support
underneath.There are different methods for improving the print quality of bridge structures.
Most methods provide satisfactory results but depend on the mechanics of the specific 3D
printer model. This article examines a method that improves the print quality of bridge
structures by altering the overhang angle and investigating its influence on bridge quality.Based
on the results presented in the report, we can assert that the overhang angle of bridge structures
significantly influences print quality. When support material cannot be used, this method serves
as a solution for improving the quality of all hollow sections in 3D printed models. Using the
dependencies derived in the report, we can theoretically determine the required overhang angle
to achieve predictable results.

G8.11. llieva S., Bakardzhiev, V., Experimental study of the influence of light on
human facial characteristics and accurate color reproduction, Modern technologies in cultural
and historical heritage, 2018, VI, ISSN 2367-6523

By combining digital photography methods with the artistic techniques of fine arts, an
interesting visual synthesis is achieved in the creation of contemporary digital images, which
are essential in design and print communications. The study of various parameters and
possibilities offered by this technology will lead to the use of the obtained results for creating
more predictable and high-quality images. These images can best preserve the cultural and
historical heritage for future generations.The experimental research is aimed at studying the
influence of light on the characteristics of the human face, both from a purely artistic-creative
aspect and in terms of accurate color reproduction. The experiment involves capturing portraits
under five different lighting setups using two different types of cameras —a DSLR (single-lens
reflex) and a compact camera — with the capability to record in both RAW and JPEG formats.
A specialized color reference scale (color chart) is used to measure correct color rendition.The
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obtained results provide important guidelines for the analysis and processing of digital and
visual images in design, print, and other artistic fields.

G8.12. Bakardzhiev V., llieva, S., Investigating contrast in portrait imagery using two
types of digital camera sensors and three different high-contrast studio lighting schemes.
Modern technologies in cultural and historical heritage, 2018, VI, ISSN 2367-6523

The study focuses on contrast and its dynamics in digital photographic images
(portraits), investigating and comparing the capabilities of the sensors in two types of digital
cameras: a single-lens reflex (DSLR) and a compact camera, both with an identical resolution
of 18.0 megapixels. Additional factors in the research are three lighting schemes of varying
contrast used to capture the portraits. A color reference chart was included in the images to
perform measurements.The obtained results will be beneficial for creating increasingly higher-
quality images that can preserve cultural and historical heritage for future generations in the
best possible way.The compact camera's sensor reproduces contrast more strongly than the
DSLR's sensor, not only in the highlight and shadow values but also in the mid-tones. The
contrast is reproduced much more softly and smoothly by the DSLR camera's sensor, including
in the mid-tone values of the gray scale, where the color deviation AE is significantly lower.
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